City of Abbotsford
PO Box 589, 203 N. First Street, Abbotsford, WI 54405

City Hall (715) 223-3444

Fax (715) 223-8891

AGENDA FOR THE COUNCIL MEETING TO BE HELD
January 23, 2019 AT 5:30

PM

IN THE COUNCIL CHAMBERS OF THE ABBOTSFORD CITY HALL
203 NORTH FIRST STREET, ABBOTSFORD WI

All items listed will be brought before the Abbotsford City Council for discussion and
possible approval.

1. Call the regular meeting to order
a. Roll call
b. Pledge of Allegiance
2. Comments by the Mayor
3. Comments by the Public
4. Minutes from the Council held January 7, 2019
a. Waive the reading and approve the minutes
5. Fire Department Update – John Austin
6. Resolution Introduction 2019-2 – Discontinuance of E. Birch Street by Strecko Doors
7. Schilling Property - Discussion
8. January 2019 Bills
9. Abby-Colby Police Department minutes and bills
10. Wastewater Utility
11. General Services Agreement with MSA - $2500
12. Closed Session - Pursuant to Section 19.85 (1)(c) Considering employment, promotion,
compensation or performance evaluation data of any public employee over which the governmental
body has jurisdiction or exercises responsibility. (Administrative Assistant)
13. Any action, if needed
14. Closed Session – Pursuant to Section 19.85 (1)(g) Conferring with legal counsel for the
governmental body who is rendering oral or written advice concerning strategy to be adopted by the
body with respect to litigation in which it is or is likely to become involved. (Conditional Use Permit
issued by Marathon County for mining in the Town of Holton)
15. Committee Meeting Dates – Next Council Feb 11, 2019

Requests from persons with disabilities who need assistance to participate in this meeting or hearing should be made to Clerk’s Office at (715)
223-3444

Minutes from the January 7, 2019 Abbotsford City Council Meeting
held in the Abbotsford City Hall Council Chambers.
Mayor Voss called the meeting to order at 6:00 p.m.
Roll Call: Mayor Voss, Horacek, Clement, Huther, Weideman, Kramer, and Anders (Faber and
Totzke – absent)
Others present: Administrator Grady, Battalion Chief John Austin, Municipal Court Judge Kalep,
Municipal Court Clerk Weich, Deputy Clerk Leudke, Town of Holton Chair Richard Gumz, Kevin
O’Brien (Tribune Phonograph), Todd Trader (MSA), and representing Workhorse – John Gasper,
Justin Nelson, and Franciso Duran.
Pledge of Allegiance: Held
Comments by the Mayor: Mayor Voss stated that the Department of Workforce Development
dismissed the wage claim filed by former Clerk Lopez. Mayor Voss was also able to obtain
pages for old financial audits that were missing from the city copies. Finally, with Ald. Anders
being out of town for a few months, the Mayor has asked Ald. Kramer to be acting Chair of the
Finance and Personnel Committee,
Public Comments Pertaining to the Agenda: None
Minutes – Motion by Horacek/Clements to approve minutes of December 11, 2018 Motion
carried unanimously.
Municipal Court Update – Municipal Court Clerk Weich handed out a report for the month of
December to the Council that listed the dollar amount of fines collected, the total cumulative
unpaid citations, and information about the caseload of the Municipal Court. Clerk Weich will
be providing an update to the Council on a monthly basis.
Clerk Weich also explained that between March 2017 to when she took over there had been no
collections efforts. Clerk Weich explained that some collections are difficult because people
have moved away, have fake social security numbers, and fake licenses.
Workhorse Demonstration – The City Council moved to the City Administrative offices where
John Gasper of Workhorse went through the process of how the software works on a daily
basis. It was requested that Mr. Gasper use the city’s actual software and to perform preplanned normal operations instead of demonstration version so that City Council could see how
Workhorse works for Abbotsford.
Ald. Anders asked “Is it possible to accept cash for a utility bill create a receipt, give the paid
receipt to the customer and then delete the entire transaction without it ever being posted in
the general ledger?” Mr. Gasper stated that it was possible and that it was possible to change
receipt numbers and amounts. Ald. Anders then asked where was the audit trail to find a

“dirty” transaction? The Workhorse team responded that one would have to dig through a
bunch of code to find the transaction for which one was searching.
The city thanked Workhorse for their presentation.
Closed Session – Pursuant to Section 19.85 (1)(g) Conferring with legal counsel for the
governmental body who is rendering oral or written advice concerning strategy to be
adopted by the body with respect to litigation in which it is or is likely to become involved.
(Conditional Use Permit issued by Marathon County for mining in the Town of Holton)
Motion to go into closed session by Anders/Weideman.
Horacek - aye, , Clement - aye, Huther - aye, Weideman - aye, Kramer- aye
The City Council went into closed session at 6:56PM
Motion to go out of closed sessions by Huther/Clement
Horacek - aye, Clement - aye, Huther - aye, Weideman - aye, Kramer- aye
The City Council went back into open session at 8:02PM
Police Commission Report – Ald. Weideman informed the City Council that the new LCO was
not granted the needed waiver to carry a firearm and must attend nineteen weeks of school
over the Summer. Chief Bauer said that he would work overtime to make up the differential in
lost time.
Ald. Weideman was asked about the recent car accident between two squad cards. There are
no reports available yet, but insurance is covering all of the damage minus the deductible.
Motion to approve the Police Department bill by Weideman/Kramer – unanimous
Fire Commission – Some questions were brought up about SAFER and the current tax status of
the Fire Department. The Fire Department is working to resolve the issues.
Finance Committee – Motion to approve the December bills by Anders/Horachek – unanimous
Haas Payment Applications – Todd Trader of MSA
-

Schilling Subdivision – The contractor has completed all of the sanitary sewers,
storm sewers, and water utilities. In addition, roadway excavation and gravel base
installation have been completed. Curb, gutters, and the 1st layer of asphalt has
been completed allowing access to the new apartments. The contractor is still
working on the storm water pond and the remaining curb and gutter on the north
end of 4th Avenue, Swampbuck, and Porkupine. The job is 80% complete. The
payment application is for $366,628.86. Motion to approve by Anders/Weideman –
unanimous.

-

-

Cedar & 2nd Street - The area has been surfaced layered for easy snowplowing. The
only remaining works is the final lift of asphalt and to complete the topsoil, seeding
and restoration work. The Payment application is for $157,100.15. Motion to
approve by Anders/Clement – unanimous.
Other work- Mr. Trader explained that MSA is working on street improvements for
the Sportsman’s Addition, the submission of CDBG payment applications, the new
O’Reilly Auto Parts and the submission of a railroad crossing into the proposed new
industrial park. Finally, Safe Roads to School is about 60% complete.

TIF Reimbursement – Administer Grady informed the committee under the terms of the TIF
Revenue Bond and state and federal law the city may reimburse itself $711,731.86 in TIF
related expenses. The reimbursable portion can be reimbursed when the city receives it’s TIF
monies. Motion to approve Anders/Horacek. Unanimous.
Water Utility Repayment – Motion to repay the water utility $501, 652.95 including interest by
Anders/Weideman – unanimous
Clearas Pilot Program – Motion to approve the pilot with the conditions and limitations as
approved by the Finance Committee by Anders/Kramer – unanimous.
2009 Payroll Issues and Referral to the DOJ – Ald. Anders reviewed the conversation in Finance
Committee about Greg LaFonde’s investigation into improper payroll activities, WRS
contributions, and individuals receiving pay for work performed by others. Ald. Anders stated
that the reason that this is coming up so late is because the Mayor and Finance Committee had
only seen the report within the last year. Motion to refer the report and associated
information to the Division of Criminal Investigations at the Department of Justice for possible
prosecution by Anders/Kramer – unanimous.
Sewer Pipe Problems – This was withdrawn from the agenda.
Liquor Licenses – Motion to approve beverage server license for Amy Klivickis by
Clement/Anders – unanimous
Motion to deny beverage server license to Amber Czerniak bi Clement/Anders – unanimous.
Dark Stores Resolution 2019-1 – Motion to approve resolution asking the state legislature to
close the Dark Store’s loophole by Anders/Weideman – unanimous.
Cell Tower Lease Agreement – Motion to approve lease agreement by Anders/Kramer –
unanimous.
Room Tax Committee Appointment - Michelle Albrecht asked to be removed from the Room
Tax Committee because of a conflict of interest. Mayor Voss has appointed Dave Hediger as
her replacement. Motion to approve by Kramer/Weideman – unanimous.

Future Meetings – Either Public Works/Water & Sewer or Finance will meet on January 23,
2019 at 5:30 PM. The next City Council meeting is February 11, 2019 at 5:30 to accommodate
the a needed Planning Committee meeting prior to the next City Council Meeting and to allow
members of the Police Commission to attend.
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RESOLUTION 2019-2
Resolution Discontinuing a portion of East Birch Street in the
City of Abbotsford, Wisconsin

WHEAREAS, the City Council of Abbotsford, Wisconsin declares that the public interest
requires that the a portion of E. Birch Street ought to be discontinued and vacated, being fully
described on Exhibit “A” attached hereto;
WHEREAS, this resolution was introduced before the City Council of the City of
Abbotsford on January 23, 2019, Notice of Pendancy of Application to Vacate the abovedescribed property was filed with the Register of Deeds for Marathon County on XXXXX, 2019;
Notice of Hearing was duly published in the Tribune Phonograph, a copy of said Notice was
served more than 30 days prior to the hearing in a manner prescribed by law on all of the
owners of all of the frontage on the lots and lands abutting upon portions of said street to be
discontinued or a waiver of notice thereof was received; and a public hearing was held before
the City Council of the City of Abbotsford on XXXX, 2019 at 6:00 ‘clock p.m.; and
WHEREAS, no sufficient written objection to the said discontinuance and vacation has
been filed with the clerk:
NOW, THEREFORE, in accordance with the authority vested in the City Council by
section 66.1003, Wis stats,
BE IT RESOLVED by the City Council of the City of Abbotsford that the portion of East
Birch Street described in Exhibit A, and the same hereby are, vacated and discontinued since
the public interest requires it.
The above and foregoing Resolution was duly adopted by the City Council of the City of
Abbotsford at a regular meeting held on xxxxxx, 2019.

CITY OF ABBOTTSFORD

________________________
Lori Voss – Mayor

_______________________________
Brent Faber – President of City Council
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________________________
Gerald Anders - Alderperson

________________________
Peter Horacek – Alderperson

________________________
Jeremy Totzke - Alderperson

________________________
Cathy Clement – Alderperson

________________________
Lori Huther - Alderperson

________________________
Roger Weideman - Alderperson

________________________
Dennis Kramer- Alderperson

ATTEST:
_________________________
Dan Grady
City Administrator/Clerk/Treasurer
Vote:
Ayes: __________
Noes: __________
I certify on the XX day of XXXX, 2019, he above resolution discontinuing the portion of
East Birch Street described in Exhibit A in the city of Abbotsford, Marathon County, Wisconsin
was adopted by a vote of ____ ayes and _____ noes by the City Council of the City of
Abbotsford, Marathon and Clark Counties, Wisconsin.
_________________________
Dan Grady
City Administrator/Clerk/Treasurer
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City of Abbotsford

John Smith, WWTP Operator
P.O. Box 589, 203 N. First St, Abbotsford, WI 54405
WI 000314109-0
4-1-2018

35
22

0.46

Raise pH in water system

45,000
cost of chemical feeders, tanks, room construction, piping changes

Yes

All Metal Stamping
Metal Fabrication

16,000 gallons/month
20.95 ug/l - see AMS copper test results attached

Municipal Wells

Municpal Wells

pH finished water avg 7.02 (see bench sheets), pH by lab
7.39, alk 93-140mg/l, hardness 160-190 mg/l as CaCO3 WDNR database
lead and copper compliance sampling is available.

Aeration

1

1
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2016
2015
2014
2013

913 mg/kg
887 mg/kg

2012

916 mg/kg

871 mg/kg
882 mg/kg

No sludge spreading after 2016 - new WWTP uses reed bed system.
No

N/A

No

Abbotsford should be granted a variance due to water being non-aggressive and no industry discharging significant copper.
Lead and Copper sampling does not indicate a corrosion issue.

April 30, 2018

Project Engineer

715.861.7428 or cell 715.829.7979
CBS Squared Inc., 770 Technology Drive, Chippewa Falls, WI 54729

2
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State of Wisconsin
DEPARTMENT OF NATURAL RESOURCES
1300 W. Clairemont Ave.
Eau Claire WI 54701

Scott Walker, Governor
Daniel L. Meyer, Secretary
Telephone 608-266-2621
Toll Free 1-888-936-7463
TTY Access via relay - 711

June 5, 2018

Mr. Todd Medenwaldt
CITY OF ABBOTSFORD
PO Box 589
Abbotsford, WI 54405

Subject:

Notice of Variance Application Incompleteness
ABBOTSFORD WAS TEW ATER TREATMENT FACILITY
WPDES Permit No. WI-0023141-09

Dear Mr. Medenwaldt:
The Department of Natural Resources (Department) received an application for a variance on May 30, 2018 for
the Abbotsford Wastewater Treatment Facility due to new water quality based effluent limitations for copper that
become effective on April 1, 2021. Pursuant to s. 283 .15, Wis. Stats., a variance application shall be ~ub1p;ittvd to
the Department w_ithin 60 days of a permit reissuance. The City of Abbotsford's WPDES permit was reikst1ed on
March 13, 2018 with an effective date of April 1, 2018. The Department will consider the variance request
however, please be advised that it was received after the required timeframe.
The purpose of this letter is to notify you that the submitted variance application is incomplete and additional
information is requested. Please understand that the application will not be considered complete until the
following information is submitted to the Department:
1. Operating costs of the proposed pH adjustment system along with a reasonable schedule for planning and
accomplishing the work.
2. Information which establishes the significance of industrial and commercial wastewater sources versus
domestic wastewater sources of the pollutant for which a variance is requested. An approximate massbalance calculation of treatment system loadings from all sources is recommended for this purpose.
3. Effluent limitations which the permittee believes it can currently achieve.
4. Effluent limitations which the permittee believes it can achieve at some later date during the term of the
variance and the corresponding schedule which would be followed to meet these limitations.
5. A determination if it is believed that the effluent limitations can be met at any time during the term of the
permit. This determination should be made with consideration of the schedule of actions for copper
included in the permit.
6. A detailed discussion of evidence and reasons a variance is warranted based on the following grounds:
a.

dnr.wi.gov
wisconsin.gov

Meeting the standard will cause substantial and widespread adverse social and economic impacts
in the area where the pennittee is located. This demonstration must include a financial impact
analysis containing an estimate of the capital, operation and maintenance and financing costs,

Naturally WISCONSIN

_,,PRINTED
~~-""
P.. ~ ~
-

O,'V RECYCLED
PAPER

10
Page 2

translated into an annualized cost, of potential changes identified to enhance treatment or source
reduction of flows coming to the treatment facility or which would reduce the discharge of copper
compared with an analysis of the financial affordability.
Analysis of the financial affordability - an estimate of how much annual municipal
revenue would need to increase, taking into account any offsetting state shared revenues
if the most cost-effective pollutant control option was implemented and how this would
affect user fees if user fees were used to finance the costs. This analysis shall also
compare projected user fees with user fees in similar communities.
The Depmiment is requesting this additional information pursuant to s. NR 200.24, Wis. Adm. Code ands.
283 .15, Wis. Stats. If the above-information is not provided within 30 days of receipt of this request, then
the Department may deny the application. An application for a water quality standards variance may then be
submitted again at the time the permit is reissued or modified in the future.

If you have any questions, then please contact me at (715) 401-3170 or by email at Lacey.Hillman@wisconsin.gov .

11

Region, Wastewater Supervisor

Cc: Filti
John Smith, PO Box 589, Abbotsford, WI 54405 (e-copy)
Jon Strand, PE, Project Manager CBS Squared, Inc. ( e-copy)
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Hillman, Lacey C - DNR
From:
Sent:
To:
Cc:
Subject:

Jon Strand <jstrand@cbssquaredinc.com>
Monday, July 02, 2018 7:49 AM
Hillman, Lacey C - DNR
Todd Medenwaldt (tmed@ci.abbotsford.wi.us); John Smith (j.smith@ci.abbotsford.wi.us)
City of Abbotsford Copper Variance Response

Lacey,
The City of Abbotsford has decided not to pursue the copper variance. The additional requirements presented indicate
that the likely outcome is that the City will need to increase the pH of the drinking water. The City is now beginning
preliminary planning for sodium hydroxide addition for the drinking water.
Jon Strand, PE, Project Manager
CBS Squared, Inc. 770 Technology Way, Chippewa Falls, WI 54729
Direct: 715.861.7428 Mobile: 715.829.7979
From: Hillman, Lacey C ‐ DNR <Lacey.Hillman@wisconsin.gov>
Sent: Wednesday, June 6, 2018 4:56 PM
To: John Smith (j.smith@ci.abbotsford.wi.us) <j.smith@ci.abbotsford.wi.us>; Jon Strand <jstrand@cbssquaredinc.com>
Subject: Abbotsford Copper Variance Response
Jon and John,
Please find attached an electronic copy of the copper variance request response letter requesting additional
information.
Please contact me with any follow up questions to the letter or possible alternative options.
Sincerely,
Lacey Hillman
We are committed to service excellence.
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did.

Lacey Hillman
Wastewater Field Supervisor – Bureau of Water Quality
Wisconsin Department of Natural Resources
West Central District – Eau Claire
Phone: 715‐401‐3170
Lacey.Hillman@wisconsin.gov

1
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From:
To:
Cc:
Subject:
Date:

Duane Gau
"Jon Strand"; "tmed@ci.abbotsford.wi.us"
"Lori Voss"
RE: Water Test Copper
Monday, July 23, 2018 11:32:44 AM

Jon: Thanks Very Much, I have a better understanding of the matter. Duane
From: Jon Strand [mailto:jstrand@cbssquaredinc.com]
Sent: Wednesday, July 18, 2018 6:55 PM
To: Duane Gau <d.gau@ci.abbotsford.wi.us>; tmed@ci.abbotsford.wi.us
Cc: 'Lori Voss' <ljv401@yahoo.com>
Subject: RE: Water Test Copper
Duane,
Copper testing is completed both for the water system (at designated residential sampling sites) and
at the wastewater plant (at the effluent discharge and for biosolids leaving the wastewater plant,
currently no biosolids will be leaving the plant for many years).
Water System – Copper and Lead are tested in the same locations (designated residential sample
sites). Many years ago there were some exceedances of either lead or copper, but the levels have
been in compliance for several years. The maximum contaminant level for copper at residential units
is 1300 ug/l (1300 parts per billion).
Wastewater – Copper is tested in the effluent leaving the plant and starting 4/1/2021 will need to
meet limits of 35 ug/l (daily max), 22 ug/l (weekly average) and 22 ug/l (monthly average). The City is
currently in a monitoring phase. Copper is averaging around 24-26 ug/l and can vary between
different tests. The current trend appears to be towards the lower values. As you can see the limit
for wastewater is much lower than drinking water, this is due to copper’s acute toxicity to aquatic
life at much lower doses.
Copper cannot be cost effectively treated at the wastewater treatment plant. It is much more
difficult to remove copper once it is in the water. Abbotsford’s drinking water naturally has a low pH
value or 6.8 to 7.0. Combined with low alkalinity and low hardness Abbotsford water is slightly
corrosive. The corrosive nature of the water tends to leach copper from copper pipe materials into
the drinking water (there is also biological copper scale that forms in the pipes but this gets very
complex). The drinking water then becomes wastewater and the copper levels show up in the
wastewater testing. The key to lowering the copper at the wastewater treatment plant is to treat the
drinking water with Sodium Hydroxide which adds hardness to the water and raises the pH level
(there are other methods, but Sodium Hydroxide appears to be the most cost effective method for
Abbotsford’s treatment plant configuration).
The subject of copper treatment is more complex than presented above, and I can go into more
detail after we have additional testing results. Let me know if this is helpful.
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Jon Strand, PE, Project Manager
CBS Squared, Inc. 770 Technology Way, Chippewa Falls, WI 54729
Direct: 715.861.7428 Mobile: 715.829.7979
From: Duane Gau <d.gau@ci.abbotsford.wi.us>
Sent: Wednesday, July 18, 2018 5:42 PM
To: Jon Strand <jstrand@cbssquaredinc.com>; tmed@ci.abbotsford.wi.us
Cc: 'Lori Voss' <ljv401@yahoo.com>
Subject: RE: Water Test Copper
Thanks Jon for the response:
Todd stated the same thing and it has been removed from this agenda. One question, Todd stated
the copper results are shown up at the wastewater plant testing. However, he stated that the
treating of copper could be at the Water Treatment plant or Wastewater Plant. Where is the copper
testing showing up at wastewater plant or water plant?
Thanks
Duane
From: Jon Strand [mailto:jstrand@cbssquaredinc.com]
Sent: Wednesday, July 18, 2018 4:25 PM
To: Duane Gau <d.gau@ci.abbotsford.wi.us>; tmed@ci.abbotsford.wi.us
Cc: Lori Voss <ljv401@yahoo.com>
Subject: RE: Water Test Copper
Hi Duane,
I have committed to another meeting for this date and will not be able to be in Abbotsford.
Regarding copper, WDNR has given the City a multiyear deadline so we have until April 1, 2021 to
show compliance. The system will need to be installed in 2020 to have time to demonstrate
compliance. Testing by the utility is showing a trend towards lower copper values so it’s probably
best to monitor the copper for a year or so before spending any money on design.
I can present the copper information at a future meeting but would like to get a few more months of
testing with the current trend line before the meeting. Let me know your thoughts on this. Thanks.
Jon Strand, PE, Project Manager
CBS Squared, Inc. 770 Technology Way, Chippewa Falls, WI 54729
Direct: 715.861.7428 Mobile: 715.829.7979
From: Duane Gau <d.gau@ci.abbotsford.wi.us>
Sent: Wednesday, July 18, 2018 9:01 AM
To: Jon Strand <jstrand@cbssquaredinc.com>; tmed@ci.abbotsford.wi.us
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Cc: 'Lori Voss' <ljv401@yahoo.com>
Subject: Water Test Copper
Jon:
I have you on the July 25, 2018 PW-Water-Wastewater Committee Agenda, to go over the results of
Copper in Abby’s drinking water and you & Todd’s recommendation to the City. Please see the
attached agenda.
Duane

Duane Gau

Interim Administrator
City of Abbotsford
203 N First Street
Abbotsford, WI 54405
715-223-3444 ext 102
715-223-8891 – fax
715-613-6354 – cell
Population 2,276 (est from January 1, 2017)
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Executive Summary
The City of Abbotsford’s new Wastewater Treatment Plant on the south east side of the City was placed in
operation in 2016. This report provides a preliminary compliance alternatives plan for addressing phosphorus
reduction. Portions of the 2013 Facility Plan are incorporated into this 2016 Facility Plan Update-Preliminary
Compliance Alternatives Plan in part or in entire sections at the request of the City of Abbotsford. The former
Wastewater Treatment Plant was on a site that had limited free space for expansion or replacement. The first
WWTP at the former site was constructed in 1961, or 55 years ago.
The City has seen large flow events due to Inflow and Infiltration (I/I). The I/I has been addressed by the City
in the public portion of the Sanitary Sewer Collection System. The City has replaced the older pipes with new
pipes, and replaced leaky sewer manholes with new sewer manholes in a planned method of attempting to
eliminate I/I in the collection system. The City continues to address the I/I issue by completing these
improvements as noted in the 2013 Facility Plan.
Based on the 2013 Facility Plan Present Worth Analysis, the most cost effective alternative was to construct
the WWTP at the new site with a SBR treatment process. Also, other modifications were made to lower costs.
These included a new fine screen at the main lift station instead of the WWTP (allows eliminating a
pretreatment building) and using a reed bed sludge storage system (eliminates the sludge press, associated
chemicals, press building, and sludge storage building). The estimated capital cost in 2013 dollars for the SBR
alternative, which included upgrading the main lift station, plus installing a forcemain to the new site was
approximately $9,200,000. This compared to upgrading the existing WWTP at the existing site at
approximately $12,500,000. The new plant is currently in operation and final. Construction of the new
Wastewater Treatment Plant is scheduled to be completed by June 30, 2016.
This Facility Plan Update focuses on phosphorus reduction. Three alternatives for phosphorus reduction are
discussed: adaptive management, tertiary filtration, and water quality trading. Adaptive management is least
attractive to the City as a phosphorus solution. Tertiary filtration and water quality trading will be pursued as
potential solutions and additional information on each of these alternatives will be obtained over the next
several months.

Preliminary Compliance Alternatives Plan

City of Abbotsford

Executive Summary
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Wastewater Treatment Plant Facility Plan
Wastewater Treatment Plant
Preliminary Compliance Alternatives Plan
Abbotsford, Wisconsin

1. Introduction
1.1. Purpose and Scope
The purpose of this report is to provide a long-range planning document for the City of Abbotsford
that will guide the City through potential changes to the Wastewater Treatment Plant (WWTP) for
phosphorus reduction. It is intended to serve as a Facility Plan for the next 20 years, based on the
year 2036.

1.2. Planning Background
The 2013 Facility Plan recommended the existing upgrade due to age and too little hydraulic
capacity; however, there is now a new phosphorus effluent limit that will be phased in over the next
several years. The current WWTP will not be able to meet the phosphorus limit without additional
treatment, or by utilizing another acceptable alternative to meet the phosphorus requirement.
The City of Abbotsford’s WPDES permit was reissued with a modification on March 1, 2016. The
current permit expires on December 31, 2017. The permit contains a requirement to comply with a
water quality based effluent limit (WQBEL) of 0.075 mg/l (as an annual average) and 0.225 mg/l (as a
monthly average) for total phosphorus by December 31, 2021. This is the deadline the City would
have to meet if they decide to construct upgrades to the WTTP to meet the new WQBEL. Upgrading
the WWTP to comply with the end-of-pipe WQBEL of 0.075 mg/l is not the only option for
compliance, however. The Wisconsin DNR also allows watershed-based compliance options for
which the City is eligible. These watershed-based compliance options are termed Adaptive
Management (AM) and Water Quality Trading (WQT). A copy of the WPDES Permit is included in
Appendix A.

2. Project Planning Area
2.1. Location
Abbotsford is located on the border of Clark and Marathon Counties in central Wisconsin, adjacent
to State Highway 29. The existing WWTP is located in the southeast comer of the City, and discharges
to the nearby Elm Brook.
The new WWTP is located on a site owned by the City and is located approximately 1/4 miles south
and east of the former WWTP. Elm Brook is also the discharge from the new WWTP.

Preliminary Compliance Alternatives Plan

City of Abbotsford

Page 1
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3. Existing Facilities
3.1. Location Map
City of Abbotsford – Existing (Former) and New WWTP and Potential Industrial Park Options

Preliminary Compliance Alternatives Plan

City of Abbotsford
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3.2. Project History
Wastewater treatment has occurred at the former WWTP site since 1961. A summary of key events
related to the WWTP is provided below:
 1961 - Treatment plant constructed on former site - two stage trickling filter
 1972 — Covers added to the trickling filters to alleviate freezing
 1978 - Inflow/Infiltration (I/I) study prepared
 1979 — Facility Plan prepared - WWTP expansion for industrial loads
 1980 - Sewer System Evaluation Survey completed
 1983 - WWTP expansion completed - two stage trickling filter/rotating biological
contactor (RBC) process
 1984 - Four additional RBCs added for industrial capacity (AMPI)
 1996 - Sludge thickener and sludge cake storage added
 1997 - Mechanical fine screen added
 2000 - Phosphorus removal chemical feed system added
 2004 - Facility Plan completed to accommodate increased industrial loads
 2007 - Trickling filter media and anaerobic digester equipment replaced, trickling filter
covers recoated
 2009 - Facility Plan submitted per WPDES compliance schedule
 2009 — Abbyland Foods notifies the City of its intent to leave the City’s WWTP
 2009 - Facility Plan revised based on Abbyland’s departure, recommends “No Action”
 2011- Master Plan of WWTP for long-range planning of improvements
 2013 Facility Plan revised for WWTP
 2015 Construction started for new WWTP
 2016 Construction completed for new WWPT
 2016 Preliminary Compliance Alternatives Plan competed for phosphorus reduction

3.3. Facility Components
The new WWTP consists of a sequencing batch reactor and upgraded main lift station. The main
project elements / components are summarized below:








Installation of a new 10-inch diameter influent sanitary sewer forcemain at the new wastewater
treatment facility site (the proposed replacement of the influent sewage lift station, new influent
fine screen unit, and section of the new 10-inch diameter influent sanitary forcemain sewer
leading to the new wastewater treatment facility site was previously approved under a separate
submittal, DNR Project No. S-2014-0357).
Installation of a new magnetic-type influent wastewater flow meter and associated manhole
station on the section of the new influent forcemain sewer at the new wastewater treatment
facility site.
Installation of a new automatic influent wastewater sampler unit.
Construction of a new sequencing batch reactor wastewater treatment process consisting of an
influent flow splitter box, two parallel treatment tanks including initial reaction zones, diffused
aeration system, submersible wastewater mixer units, treated effluent decant assembly,
submersible waste sludge withdrawal pumps and associated valve vault structure, and magnetictype waste sludge flow meter.
Installation of a new chemical-feed phosphorus reduction system including new bulk and dayuse chemical solution storage tanks and associated chemical transfer / feed pumps and piping.
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Installation of a new effluent wastewater sampling unit and associated manhole station.
Installation of approximately 75-feet of new 16-inch diameter gravity flow effluent outfall sewer
terminating at the westerly side of the plant site into a new constructed shallow earthen basin
lined with geotextile fabric and graded riprap to dissipate the energy of the effluent prior to
overland surface flow into the adjacent wetland and ultimate discharge into Elm Brook.
Installation of a new aerobic waste sludge digester tank with diffused aeration, decant capability
and associated return sewer drain pipe to the plant site recycle flow lift station.
Installation of a new digested waste sludge pumping station and forcemain to convey the
digested sludge from the new aerobic sludge digester tank to the new reed bed sludge
dewatering / storage structure.
Installation of a new four-cell reed bed waste sludge dewatering / storage structure with new
synthetic liner and underflow drainage collection and recycle piping system.
Installation of a plant site recycle flow lift station to receive and convey / return the grit
dewatering, digester supernatant and sludge dewatering drainage flows back to the influent
channel of the new influent grit removal unit at the head of the new wastewater treatment
facility.
Installation of three new aeration blower units (two for the sequencing batch reactor treatment
process and one for the aerobic sludge digester tank).
Installation of a new on-site standby power emergency generator unit.
Installation of a new control building for housing the new aeration blower units, chemical
storage/feed equipment for the phosphorus reduction system, electrical / mechanical
equipment, office, laboratory, restroom, garage, etc.
Associated electrical, plumbing, HVAC, site grading / landscaping, etc.

The design flow and loading values of the new WWTP are summarized in Table 1.

Table 1
NEW WWTP DESIGN FLOW AND LOADING VALUES

Design Year: 2034
Design Influent Flows (MGD)
Annual Avg.

Max Month

Max Week

Max Day

Peak Hour

0.323

0.638

1.072

1.573

2.304

Design Avg. Day Loadings (Ibs/day)
BOD

TSS

P

Ammonia/TKN

663

666

15.6

67/112

Based on City observations and current flows, it is obvious that I/I occurs in the Abbotsford system.
Using flows identified in the 2013 Facility Plan, average per capita wastewater daily flow is 107 gpcd,
DWF is 433 gpcd, and WWF is 648 gpcd (no large industrial users). Section 4.0 of the 2013 Facility
Plan provides additional detail on the large volume of I/I.
The planning period for the Facility Plan is 20 years, as required by the WDNR. The design year is
2036 for this report. The current population of the City of Abbotsford is 2,310. Based on information
from the Wisconsin Department of Administration, the population of the City of Abbotsford is
projected to grow by 10% over the next 20 years, resulting in a 2036 population of 2,593.
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Residential flows and loadings are projected to increase in proportion to the population, so a
proportional 10% increase is expected in flows and loadings. In addition, 30,000 gpd at domestic
strength loading is projected for new industrial growth over the next 20 years. Plus, the new
WWTP was designed for treating up to 20,000 gpd of holding tank waste. The projected flows
and loadings are summarized in Table 2. Table 3 summarizes the treated effluent requirements
from the WPDES permit located in Appendix A.
Table 2
Current WWTP Flows/Loadings
Parameter

Future Loads

Average Flow
Peak Month Flow
Peak Week Flow
Peak Day Flow
Peak Hourly Flow
Average BOD5 Loading
Peak Day BOD5 Loading
Average TSS Loading
Peak Day TSS Loading
Average Phosphorus
Average TKN
Average Ammonia

0.323 mgd
0.638 mgd
1.072 mgd
1.573 mgd
2.304 mgd (1,600 gpm)
663 lb/day
1,682 lb/day
666 lb/day
3,734 lb/day
15.6 lb/day
112 lb/day
67 lb/day

Table 3
Effluent Requirements
Parameter

Effluent Limit

BOD
TSS
pH
D.O.
Phosphorus

20 mg/l monthly
20 mg/l monthly
6.0 to 9.0 daily
4.0 mg/l daily
1.0 mg/l monthly (interim limit for 5 years)

Phosphorus
Phosphorus
Ammonia
Ammonia
Ammonia

0.075 mg/l 6-month average (next permit)
0.225 monthly (next permit)
3.7 mg/1 monthly (Jan thru Apr)
4.2 mg/1 monthly (May thru Sep)
6.0 mg/1 monthly (Oct thru Dec)

4. Summary of Sanitary Sewer Collection System I/I (From 2013 Facility Plan)
The history of the flow into the existing WWTP is that the City has experienced large flows due to
Inflow and Infiltration (I/I).
The I/I has been and currently is being addressed by the City in their Public Sanitary Sewer Collection
System. Over the years, the City has replaced old collection pipes with new pipes, and replaced leaky
sewer manholes with new sewer manholes in a planned method of eliminating I/I in the collection
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system. The City has a yearly program of continuing the progress of replacing old collection pipes
with new pipes. They are televising sections of the system each year and prioritizing the pipes to be
upgraded.
But, the majority of the I/I coming into the system is being attributed to the private sanitary sewer
laterals that are not owned by the City but by the residents who own all of the properties that are
being served. The hundreds of privately owned laterals that may be allowing I/I into the system
cannot be replaced without a monumental cost and construction project that would affect the
majority of residents in Abbotsford.
I/I has historically been a significant component of Abbotsford’s wastewater system. An I/I analysis
and Sewer System Evaluation Survey (SSES) were conducted in the late 1970’s and early 1980’s, and
associated cost-effective I/I rehabilitation construction was completed in conjunction with the 1983
WWTP upgrade project. The I/I and SSES work completed at the time included flow isolation
measurements, a surface inspection, subsurface inspection of manholes, a civic survey for inflow
sources on private property, smoke and dye testing of suspected storm sewer problem areas and
television inspection of selected suspect sanitary sewer lines.
The SSES study identified many I/I sources, and identified which sources were cost-effective to
remove. The SSES concluded there were many dispersed, low volume I/I sources that were not costeffective to remove. The civic survey also concluded that there may have been about 100 to 250
foundation drain connections to the sanitary sewer depending to some degree up the honesty of
response to a mailed questionnaire. The questionnaire results also estimated about 275 homes
which experienced light to heavy seepage of water through basement walls, which may flow to
basement floor drains and into the sanitary sewer system.
A summary of the I/I flows and estimated cost-effective I/I removal from the 1980 SSES study is
included in Table 4.

Table 4
1980 SSES Cost-Effective I/I Summary
Item
Infiltration
Inflow
Subtotal prior to El Rehabilitation
Less Cost Effective El
Rehabilitation
Total El included in WWTP Design

Wet Month
Average (gpd)
283,300
360,000
598,300
157,240
441,060

Peak
(gpd)
254,100
2,176,000
2,430,100
851,970
1,578,130

Additional historic items include an abbreviated assessment of I/I flows made for the first eight
months of 2004 to evaluate the I/I flows as compared to the estimates from the 1980’s project.
Climatological data for Wausau, located about 30 miles east of Abbotsford, was utilized to evaluate
precipitation and snowmelt for the 2004 assessment period. A summary of 2004 monthly
precipitation as compared to long-term averages is included in Table 5.
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Table 5
2004 Actual vs. Long-Term Average Precipitation

January
February

2004 Precipitation
(inches)
0.93
1.97

Long-term Average
(inches)
1.09
0.90

March

2.93

1.92

April
May
June
July
August

1.36
5.06
4.68
2.41
2.42

2.84
3.54
4.18
4.12
4.53

Month

Comments
Snow
Snow
Snowmelt occurred 3/24/04 to
3/29/04
Below average precipitation
Above average precipitation
Above average precipitation
Below average precipitation
Below average precipitation

The snowmelt period of March 24, 2004 to March 29, 2004 was used to assess inflow. Snow on the
ground melted from 14 inches on March 23 to 0 inches on March 29. WWTP flows during this period
show a sharp increase from around 400,000 gpd on March 23, 2004 to about 1,200,000 gpd, or
about 800,000 gpd of inflow on the peak day. Inflow averaged over a 30 day period (March 23 to
April 23) was about 50,000 gpd.
Two time periods were evaluated to assess infiltration: May 24 to May 29, 2004 and June 1 to June 8,
2004. These periods followed an extended period of precipitation when groundwater tables would
be expected to be high, but had minimal precipitation occurring on the days of assessment. The May
24 to May 29, 2004 period indicates an infiltration rate of about 150,000 to 200,000 gpd.
The June 1 to June 8, 2004 period indicates infiltration of about 150,000 gpd on June 1, then falling
to about 50,000 gpd on June 8. Some of the clear water immediately after rainfall events would also
be expected to be related to foundation drains, which although technically classified as inflow
sources, can produce flow patterns similar to infiltration sources. Foundation drains can discharge
the water accumulated adjacent to the foundation for several days after a rainfall event until the soil
has drained. Foundation drains can also produce flows proportional to the groundwater elevation if
the basement is installed below the groundwater table. Based on the I/I assessment for 2004, it
appears I/I is similar to levels established in the 1980’s SSES. Table 6 summarizes I/I estimates
contained in the 1983 study and the data from the 2004 assessment.

Table 6
I/I Summary -1983 SSES vs. 2004 Assessment
1983 SSES
Average Wet Monthly Flow
441,000 gpd
Peak Daily Flow
1,578,130 gpd
1
= 150,000 gpd infiltration plus 50,000 gpd inflow
2
= 200,000 gpd infiltration plus 800,000 gpd inflow

2004 Data Assessment
200,000 gpd1
1,000,000 gpd2

Since I/I flows assessed for 2004 appear similar to or less than the 1983 flows estimated after costeffective I/I rehabilitation, and since new inflow sources are prohibited by ordinance from
connection to the sanitary sewer, it is concluded that no further formal I/I or SSES studies be
conducted. It is recommended that the City continue its present course of planning for replacement
of old sewer lines as was described at the beginning of this section.
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5. Need for Phosphorus Reduction Project
5.1. Phosphorus Effluent Limit
The ultimate limit for phosphorus effluent is 0.075 mg/l. The current WWTP can consistently reduce
phosphorus to 0.5 mg/l with a combination of biological phosphorus removal and chemical removal
but cannot meet the new 0.075 mg/l limit. The existing sequencing batch reactor can reduce
phosphorus biologically to approximately 0.8 mg/l. Chemical addition of ferric chloride can
consistently reduce the phosphorus in the WWTP effluent to 0.5 mg/l. The WWTP effluent has had
some lower phosphorus results but not on a consistent basis. All of the alternatives reviewed had
chemical addition to remove phosphorus down to approximately 0.5 mg/l. Because of the limited
technology to achieve the proposed stringent limit of 0.075 mg/l, (currently only the MBR alternative
may meet the stringent limit), the City is planning on progressing on reviewing other methods. The
City will look not only at technology capable of achieving the stringent limit but also alternative
methods that are currently available for municipalities. The City will start reviewing final filters,
adaptive management, trading, and any other method that is feasible. The City is near the
headwater of the Elm Brook watershed, so there are limited sources of phosphorus contributors
upstream (one industrial discharger and the City of Abbotsford storm drains). In the watershed there
are other sources (farm fields and other land) that would be available for alternative management.
Upstream, the one source that exists may be the City’s storm drainage. It is possible that
modifications can be made to eliminate phosphorus from the City’s storm drainage system from
entering Elm Brook directly. Ultimately, the City plans on addressing and meeting the requirements
through options available. If a physical process eventually needs to be added, there is room on the
new site to put in a physical process. See Appendix B for the site sketch of the most cost effective
alternative for available area for a future phosphorus treatment plus 100% expansion of the WWTP
plus area for a flow equalization basin if ever required.

5.2. Preliminary Evaluation of Phosphorus Reduction
The phosphorus currently contained in the effluent is averaging 0.4 mg/l (288 lbs/year) Reducing to
0.5 mg/l using chemical was being planned for all alternatives considered with the new WWTP. The
following Table 7 shows phosphorus components of all alternatives.

Table 7

Total Phosphorus Reduction Required
Design

Influent Avg 5.8 mg/l
Effluent at 0.5 mg/l
Effluent at 0.075 mg/l
Removal mass to meet 0.075 mg/l beyond chemical capability
Removal mass to meet 0.075 mg/l beyond chemical capability

5,700 lbs/year
492 lbs/year
73.8 lbs/year
418.3 lbs/year
1.15 (lbs/day)

The outfall is to Elm Brook which is in the Upper Big Eau Pleine Water Shed. The point of discharge is
classified Limited Aquatic Life in Elm Brook, which has no applicable phosphorus criteria (ephemeral
stream). But 6.4 miles downstream, into Dill Creek, the classification is Fish and Aquatic Life (FAL). It
is reasonable to assume, the phosphorus in Elm Brook at the point of the WWTP discharge is over
the 0.075 mg/l since the flow just above the WWTP discharge is predominantly from the Abbyland
Foods, Inc. Industrial WWTP discharge.
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5.3. Alternatives
5.3.1. Adaptive Management (AM)
To be eligible for adaptive management, three conditions need to be met.
1. The phosphorus concentration in the receiving water exceeds the applicable water
quality criteria. As previously mentioned, the flow at the discharge is predominately
from an Industrial WWTP discharge which is over 0.075 mg/l. The initial review is this is
met.
2. The amount of phosphorus from nonpoint sources in the watershed exceeds the
phosphorus loading from point sources.
Based on the watershed (Upper Big Eau Pleine River), which is approximately 24 miles
long by 15 miles wide (in the middle) and the limited communities and industries, plus
the amount of agriculture in the area, the initial review is this is met.
3. Filtration or equivalent technology is required to meet the WBEL.
A stringent limit of 0.075 mg/l will need to use technology of filtration or other similar
methods. The initial review is this is met. The City of Abbotsford WWTP is eligible for
adaptive management for phosphorus. The pounds of phosphorus to be eventually
managed from the watershed for Abbotsford is 418.3 pounds per year. The final factor of
safety will require a phosphorus credit ratio of 2:1 or higher. Marathon County
Conservation, Planning and Zoning Department can assist the City with an adaptive
management program. However, Marathon County has indicated that water quality trading
may be more advantageous for the City.

5.3.2. Tertiary Filtration
To construct a membrane tertiary filter, an area of approximately 50 feet by 50 feet will be
needed. This is available on the site (see Appendix B). The preliminary construction cost is
estimated at $3,200,000. Additional chemical, power, labor, maintenance, and disposal cost
will be needed yearly. Based on a 20 year CWF loan, and the additional costs, it is
preliminarily estimated that the pounds of phosphorus needed to be removed from 0.5mg/l
to 0.075 mg/l will be $400-$700 per pound. Further, the average residential user fee will
need to increase approximately $21 per month which is another 0.64% of the MHI for
Abbotsford (MHI is $40,683 according to 2010-2014 American Community Survey).

5.3.3. Phosphorus Water Quality Trading (WQT)
Water quality trading is one alternative for phosphorus reduction that is allowed by WDNR.
Adaptive management (AM) and water quality trading (WQT) are designed to be used to
address non-point and point source reduction of phosphorus. Both AM and WQT may be
more economical under certain conditions than upgrading the WWTP. AM focuses on instream monitoring while WQT focuses on compliance with a discharge limit. Marathon
County Conservation Zoning and Planning has proposed a WQT program that allows
phosphorus reduction improvements within a watershed to be used as a credit for the
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WWTP. The program is still in the proposal stage but may be used by a couple of other
Marathon County communities with similar phosphorus issues.
Andy Johnson, Environmental Resource Coordinator of Marathon County Conservation,
Planning and Zoning provided an overview of the proposed Marathon County WQT program.
The County will administrate the program and coordinate basin wide phosphorus reduction
projects with land owners. Typically, WQT only allows strategies upstream of the WWTP
which would not be available for Abbotsford where the City’s WWTP is at the upstream end
of Elm Brook. However, the County has a proposed program where WQT trading can be
used within the basin without the in-stream monitoring and annual reports that AM
requires. WQT credits must be generated prior to the next permit issuance and the
calculation of the WQT offsets requires trade ratios and margins of safety. The trade ratio
incorporates variables for delivery (impact that distance has on fate and transport of the
pollutant), downstream (accounts for local water impacts since the WWTP is upstream of
the likely credit generators), equivalency (accounts for different forms of the traded
pollutant), uncertainty (accounts for model inaccuracies) and habitat adjustment (captures
ancillary benefits from select practices that benefit the environmental habitat). For
Abbotsford’s WWTP the required trade ratio for WQT will likely be 2:1 or higher. Marathon
County’s proposed WQT rate will likely be around $50/lb. The City will need to evaluate
phosphorus reduction with the County program using the trade ratio for a City cost of $100$150/lb of phosphorus reduction required.
Additional meetings and discussion are planned with Marathon County to gather more
information about the program. Marathon County is currently assembling information that
is specific to the City of Abbotsford.

6. Recommended Alternative
The recommended alternatives are to pursue Marathon County’s proposed water quality trading
program and to continue to obtain updated costs on tertiary filtration. Additional information is needed
for the WQT program from the County before the City can make a final decision. Alternatively, WQT costs
using an anticipated trading ratio will need to be compared with updated costs for phosphorus reduction
with membrane treatment. The City needs to continue pursuing these two available options during 2016
since the time frame for pursuing the WQT needs to be in place prior to the next WPDES permit
reissuance in December, 2017.

7. Conclusion
The SBR can remove phosphorus biologically to approximately 0.8 mg/l and chemical addition of ferric
chloride will bring the phosphorus under the interim limit of 1.0 mg/l to approximately 0.5 mg/l. The
ultimate phosphorus limit is planned to be met through continuing the biological removal, optimizing the
chemical removal, adding additional phosphorus treatment, and/or using water quality trading to meet
the limit. Removal of phosphorus at the WWTP is more costly from a capital cost but may be less
expensive over time than WQT as a possible alternative to meet the 0.075 mg/l limit in the year 2020.
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State of Wisconsin
DEPARTMENT OF NATURAL RESOURCES
Wausau Service Center
5301 Rib Mountain Drive
Wausau, WI 54401

Scott Walker, Governor
Cathy Stepp, Secretary
Dan Baumann, Regional Director
Telephone (715) 359-4522
FAX (715) 355-5253

March 22, 2017
Todd Medenwaldt
Waste Water Plant Manager
City of Abbotsford
2013 North First Street
PO Box 589
Abbotsford, WI 54405

Subject:

NOTICE OF NONCOMPLIANCE
WPDES Permit #WI-0023141-08-1
Late Report from Permit Compliance Schedule (Final Compliance Alternatives Plan)

Mr Medenwaldt:
The Wisconsin Pollution Discharge Elimination System (WPDES) defined under s. 283.31, Wis. Stats., requires that the
Abbotsford Wastewater Treatment Facility (Abbotsford), issued WPDES Permit # WI-0023141-08-1, meet permit
conditions. The purpose of this letter is to issue a Notice of Noncompliance (NON) for the above referenced WPDES
permit. Abbotsford’s permit requires a Final Compliance Alternatives Plan be submitted to the Department of Natural
Resources (department) on or before December 31, 2016. After a review of our records, the department has not
received the listed report; therefore, Abbotsford will remain in noncompliance until the required report is received by
the department.
To return to compliance, you shall prepare and submit a report that meets the requirements specified in s. 4.1 of your
WPDES Permit. Please submit the report to the address on this letterhead, with attention: Nathan Wells, as soon as
possible but no later than May 31st, 2017.
Please be advised that if corrective action is not achieved, the department may pursue further enforcement action.
Those actions may ultimately result in a referral to the Department of Justice with potential penalties per s. 283.89, Wis.
Stats.
If you have any questions regarding this letter or corrective action required for compliance, please contact me at
(715) 359-5866 or email nathan.wells@wisconsin.gov. I appreciate your cooperation in protecting our natural resources.
Sincerely,

Nathan Wells
Wastewater Engineer
cc:

Hillman, Lacey, DNR West Central Region Basin Supervisor
Smith, John, Abbotsford, Operator-in-Charge
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Executive Summary
The City of Abbotsford’s new Wastewater Treatment Plant on the south east side of the City was placed in
operation in 2016. This report provides a final compliance alternatives plan for addressing phosphorus
reduction. Portions of the 2013 Facility Plan are incorporated into this 2017 Facility Plan Update-Final
Compliance Alternatives Plan in part or in entire sections at the request of the City of Abbotsford. The former
Wastewater Treatment Plant was on a site that had limited free space for expansion or replacement. The first
WWTP at the former site was constructed in 1961, or 55 years ago.
The City has seen large flow events due to Inflow and Infiltration (I/I). The I/I has been addressed by the City
in the public portion of the Sanitary Sewer Collection System. The City has replaced the older pipes with new
pipes, and replaced leaky sewer manholes with new sewer manholes in a planned method of attempting to
eliminate I/I in the collection system. The City continues to address the I/I issue by completing these
improvements as noted in the 2013 Facility Plan.
Based on the 2013 Facility Plan Present Worth Analysis, the most cost effective alternative was to construct
the WWTP at the new site with a SBR treatment process. Also, other modifications were made to lower costs.
These included a new fine screen at the main lift station instead of the WWTP (allows eliminating a
pretreatment building) and using a reed bed sludge storage system (eliminates the sludge press, associated
chemicals, press building, and sludge storage building). The estimated capital cost in 2013 dollars for the SBR
alternative, which included upgrading the main lift station, plus installing a forcemain to the new site was
approximately $9,200,000. This compared to upgrading the existing WWTP at the existing site at
approximately $12,500,000. The new plant has now been in operation for more than a year. The plant
provides for phosphorous reduction using ferric chloride addition. The addition of ferric chloride brings the
effluent phosphorous levels to approximately 0.6 mg/l. Additional treatment techniques, adaptive
management or phosphorous water quality trading alternatives need to be considered to bring the effluent
phosphorous level down to 0.075 mg/l.
This Facility Plan Update focuses on phosphorus reduction. Three alternatives for phosphorus reduction are
discussed: adaptive management, tertiary filtration, and water quality trading. Adaptive management is least
attractive to the City as a phosphorus solution. Tertiary filtration has a large capital cost and has the largest
immediate impact on wastewater rates for the City.
The City is requesting a waiver through the statewide Multi-Discharger Variance program and will continue to
evaluate alternative treatment technology.
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Wastewater Treatment Plant Facility Plan
Wastewater Treatment Plant
Final Compliance Alternatives Plan
Abbotsford, Wisconsin

Introduction
Purpose and Scope
The purpose of this report is to provide a long-range planning document for the City of Abbotsford
that will guide the City through potential changes to the Wastewater Treatment Plant (WWTP) for
phosphorus reduction. It is intended to serve as a Facility Plan for the next 20 years, based on the
year 2037.

Planning Background
The 2013 Facility Plan recommended the existing upgrade due to age and too little hydraulic
capacity; however, there is now a new phosphorus effluent limit that will be phased in over the next
several years. The current WWTP will not be able to meet the phosphorus limit without additional
treatment, or by utilizing another acceptable alternative to meet the phosphorus requirement.
The City of Abbotsford’s WPDES permit was reissued with a modification on March 1, 2016. The
current permit expires on December 31, 2017. The permit contains a requirement to comply with a
water quality based effluent limit (WQBEL) of 0.075 mg/l (as an annual average) and 0.225 mg/l (as a
monthly average) for total phosphorus by December 31, 2021. This is the deadline the City would
have to meet if they decide to construct upgrades to the WWTP to meet the new WQBEL. Upgrading
the WWTP to comply with the end-of-pipe WQBEL of 0.075 mg/l is not the only option for
compliance, however. The Wisconsin DNR also allows watershed-based compliance options for
which the City is eligible. These watershed-based compliance options are termed Adaptive
Management (AM) and Water Quality Trading (WQT). A copy of the WPDES Permit is included in
Appendix A.

Project Planning Area
Location
Abbotsford is located on the border of Clark and Marathon Counties in central Wisconsin, adjacent
to State Highway 29. The existing WWTP is located in the southeast corner of the City, and
discharges to the nearby Elm Brook.
The new WWTP is located on a site owned by the City and is located approximately 1/4 miles south
and east of the former WWTP. Elm Brook is also the discharge from the new WWTP.
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Existing Facilities
Location Map
City of Abbotsford – Existing (Former) and New WWTP (2016) and Potential Industrial Park
Options.
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Project History
Wastewater treatment has occurred at the former WWTP site since 1961. A summary of key events
related to the WWTP is provided below:
 1961 - Treatment plant constructed on former site - two stage trickling filter
 1972 — Covers added to the trickling filters to alleviate freezing
 1978 - Inflow/Infiltration (I/I) study prepared
 1979 — Facility Plan prepared - WWTP expansion for industrial loads
 1980 - Sewer System Evaluation Survey completed
 1983 - WWTP expansion completed - two stage trickling filter/rotating biological
contactor (RBC) process
 1984 - Four additional RBCs added for industrial capacity (AMPI)
 1996 - Sludge thickener and sludge cake storage added
 1997 - Mechanical fine screen added
 2000 - Phosphorus removal chemical feed system added
 2004 - Facility Plan completed to accommodate increased industrial loads
 2007 - Trickling filter media and anaerobic digester equipment replaced, trickling filter
covers recoated
 2009 - Facility Plan submitted per WPDES compliance schedule
 2009 — Abbyland Foods notifies the City of its intent to leave the City’s WWTP
 2009 - Facility Plan revised based on Abbyland’s departure, recommends “No Action”
 2011- Master Plan of WWTP for long-range planning of improvements
 2013 Facility Plan revised for WWTP
 2015 Construction started for new WWTP
 2016 New WWTP placed into operation
 2016 Preliminary Compliance Alternatives Plan completed for phosphorus reduction


2017 Final Compliance Alternatives Plan completed for phosphorus reduction

Facility Components
The new WWTP consists of a sequencing batch reactor and upgraded main lift station. The main
project elements / components are summarized below:







Installation of a new 10-inch diameter influent sanitary sewer forcemain at the new wastewater
treatment facility site (the proposed replacement of the influent sewage lift station, new influent
fine screen unit, and section of the new 10-inch diameter influent sanitary forcemain sewer
leading to the new wastewater treatment facility site was previously approved under a separate
submittal, DNR Project No. S-2014-0357).
Installation of a new magnetic-type influent wastewater flow meter and associated manhole
station on the section of the new influent forcemain sewer at the new wastewater treatment
facility site.
Installation of a new automatic influent wastewater sampler unit.
Construction of a new sequencing batch reactor wastewater treatment process consisting of an
influent flow splitter box, two parallel treatment tanks including initial reaction zones, diffused
aeration system, submersible wastewater mixer units, treated effluent decant assembly,
submersible waste sludge withdrawal pumps and associated valve vault structure, and magnetictype waste sludge flow meter.
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Installation of a new chemical-feed phosphorus reduction system including new bulk and dayuse chemical solution storage tanks and associated chemical transfer / feed pumps and piping.
Installation of a new effluent wastewater sampling unit and associated manhole station.
Installation of approximately 75-feet of new 16-inch diameter gravity flow effluent outfall sewer
terminating at the westerly side of the plant site into a new constructed shallow earthen basin
lined with geotextile fabric and graded riprap to dissipate the energy of the effluent prior to
overland surface flow into the adjacent wetland and ultimate discharge into Elm Brook.
Installation of a new aerobic waste sludge digester tank with diffused aeration, decant capability
and associated return sewer drain pipe to the plant site recycle flow lift station.
Installation of a new digested waste sludge pumping station and forcemain to convey the
digested sludge from the new aerobic sludge digester tank to the new reed bed sludge
dewatering / storage structure.
Installation of a new four-cell reed bed waste sludge dewatering / storage structure with new
synthetic liner and underflow drainage collection and recycle piping system.
Installation of a plant site recycle flow lift station to receive and convey / return the grit
dewatering, digester supernatant and sludge dewatering drainage flows back to the influent
channel of the new influent grit removal unit at the head of the new wastewater treatment
facility.
Installation of three new aeration blower units (two for the sequencing batch reactor treatment
process and one for the aerobic sludge digester tank).
Installation of a new on-site standby power emergency generator unit.
Installation of a new control building for housing the new aeration blower units, chemical
storage/feed equipment for the phosphorus reduction system, electrical / mechanical
equipment, office, laboratory, restroom, garage, etc.
Installation of a building structure over the SBR facility.
Associated electrical, plumbing, HVAC, site grading / landscaping, etc.

The design flow and loading values of the new WWTP are summarized in Table 1.

Table 1
NEW WWTP DESIGN FLOW AND LOADING VALUES

Design Year: 2034
Design Influent Flows (MGD)
Annual Avg.

Max Month

Max Week

Max Day

Peak Hour

0.323

0.638

1.072

1.573

2.304

Design Avg. Day Loadings (Ibs/day)
BOD

TSS

P

Ammonia/TKN

663

666

15.6

67/112

Based on City observations and current flows, it is obvious that I/I occurs in the Abbotsford system.
Using flows identified in the 2013 Facility Plan, average per capita wastewater daily flow is 107 gpcd,
DWF is 433 gpcd, and WWF is 648 gpcd (no large industrial users). Section 4.0 of the 2013 Facility
Plan provides additional detail on the large volume of I/I.
The planning period for the Facility Plan is 20 years, as required by the WDNR. The design year is
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2037 for this report. The current population of the City of Abbotsford is 2,310. Based on information
from the Wisconsin Department of Administration, the population of the City of Abbotsford is
projected to grow by 10% over the next 20 years, resulting in a 2037 population of 2,824.

Residential flows and loadings are projected to increase in proportion to the population, so a
proportional 10% increase is expected in flows and loadings. In addition, 30,000 gpd at domestic
strength loading is projected for new industrial growth over the next 20 years. Plus, the new
WWTP was designed for treating up to 20,000 gpd of holding tank waste. The projected flows
and loadings are summarized in Table 2. Table 3 summarizes the treated effluent requirements
from the WPDES permit located in Appendix A.
Table 2
Current WWTP Flows/Loadings
Future Loads

Parameter

Average Flow
Peak Month Flow
Peak Week Flow
Peak Day Flow
Peak Hourly Flow
Average BOD5 Loading
Peak Day BOD5 Loading
Average TSS Loading
Peak Day TSS Loading
Average Phosphorus
Average TKN
Average Ammonia

0.323 mgd
0.638 mgd
1.072 mgd
1.573 mgd
2.304 mgd (1,600 gpm)
663 lb/day
1,682 lb/day
666 lb/day
3,734 lb/day
15.6 lb/day
112 lb/day
67 lb/day

Table 3
Effluent Requirements
Parameter

Effluent Limit

BOD
TSS
pH
D.O.
Phosphorus

20 mg/l monthly
20 mg/l monthly
6.0 to 9.0 daily
4.0 mg/l daily
1.0 mg/l monthly (interim limit for 5 years)

Phosphorus
Phosphorus
Ammonia
Ammonia
Ammonia

0.075 mg/l 6-month average (next permit)
0.225 monthly (next permit)
3.7 mg/1 monthly (Jan thru Apr)
4.2 mg/1 monthly (May thru Sep)
6.0 mg/1 monthly (Oct thru Dec)

Summary of Sanitary Sewer Collection System I/I (From 2013 Facility Plan)
The history of the flow into the existing WWTP is that the City has experienced large flows due to
Inflow and Infiltration (I/I).
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The I/I has been and currently is being addressed by the City in their Public Sanitary Sewer Collection
System. Over the years, the City has replaced old collection pipes with new pipes, and replaced leaky
sewer manholes with new sewer manholes in a planned method of eliminating I/I in the collection
system. The City has a yearly program of continuing the progress of replacing older collection pipes
with new pipes. Abbotsford is televising sections of the system each year and prioritizing the pipes to
be upgraded.
But, the majority of the I/I coming into the system is being attributed to the private sanitary sewer
laterals that are not owned by the City but by the residents who own the properties that are being
served. The hundreds of privately owned laterals that may be allowing I/I into the system cannot be
replaced without a monumental cost and construction project that would affect the majority of
residents in Abbotsford.
I/I has historically been a significant component of Abbotsford’s wastewater system. An I/I analysis
and Sewer System Evaluation Survey (SSES) were conducted in the late 1970’s and early 1980’s, and
associated cost-effective I/I rehabilitation construction was completed in conjunction with the 1983
WWTP upgrade project. The I/I and SSES work completed at the time included flow isolation
measurements, a surface inspection, subsurface inspection of manholes, a civic survey for inflow
sources on private property, smoke and dye testing of suspected storm sewer problem areas and
television inspection of selected suspect sanitary sewer lines.
The SSES study identified many I/I sources, and identified which sources were cost-effective to
remove. The SSES concluded there were many dispersed, low volume I/I sources that were not costeffective to remove. The civic survey also concluded that there may have been about 100 to 250
foundation drain connections to the sanitary sewer depending to some degree of the honesty of
response to a mailed questionnaire. The questionnaire results also estimated about 275 homes
which experienced light to heavy seepage of water through basement walls, which may flow to
basement floor drains and into the sanitary sewer system.
A summary of the I/I flows and estimated cost-effective I/I removal from the 1980 SSES study is
included in Table 4.

Table 4
1980 SSES Cost-Effective I/I Summary
Item
Infiltration
Inflow
Subtotal prior to El Rehabilitation
Less Cost Effective El
Total El included in WWTP Design

Wet Month
Average (gpd)
283,300
360,000
598,300
157,240
441,060

Peak
(gpd)
254,100
2,176,000
2,430,100
851,970
1,578,130

Additional historic items include an abbreviated assessment of I/I flows made for the first eight
months of 2004 to evaluate the I/I flows as compared to the estimates from the 1980’s project.
Climatological data for Wausau, located about 30 miles east of Abbotsford, was utilized to evaluate
precipitation and snowmelt for the 2004 assessment period. A summary of 2004 monthly
precipitation as compared to long-term averages is included in Table 5.
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Table 5
2004 Actual vs. Long-Term Average Precipitation

January
February

2004 Precipitation
(inches)
0.93
1.97

Long-term Average
(inches)
1.09
0.90

March

2.93

1.92

April
May
June
July
August

1.36
5.06
4.68
2.41
2.42

2.84
3.54
4.18
4.12
4.53

Month

Comments
Snow
Snow
Snowmelt occurred 3/24/04 to
3/29/04
Below average precipitation
Above average precipitation
Above average precipitation
Below average precipitation
Below average precipitation

The snowmelt period of March 24, 2004 to March 29, 2004 was used to assess inflow. Snow on the
ground melted from 14 inches on March 23 to 0 inches on March 29. WWTP flows during this period
show a sharp increase from around 400,000 gpd on March 23, 2004 to about 1,200,000 gpd, or
about 800,000 gpd of inflow on the peak day. Inflow averaged over a 30 day period (March 23 to
April 23) was about 50,000 gpd.
Two time periods were evaluated to assess infiltration: May 24 to May 29, 2004 and June 1 to June 8,
2004. These periods followed an extended period of precipitation when groundwater tables would
be expected to be high, but had minimal precipitation occurring on the days of assessment. The May
24 to May 29, 2004 period indicates an infiltration rate of about 150,000 to 200,000 gpd.
The June 1 to June 8, 2004 period indicates infiltration of about 150,000 gpd on June 1, then falling
to about 50,000 gpd on June 8. Some of the clear water immediately after rainfall events would also
be expected to be related to foundation drains, which although technically classified as inflow
sources, can produce flow patterns similar to infiltration sources. Foundation drains can discharge
the water accumulated adjacent to the foundation for several days after a rainfall event until the soil
has drained. Foundation drains can also produce flows proportional to the groundwater elevation if
the basement is installed below the groundwater table. Based on the I/I assessment for 2004, it
appears I/I is similar to levels established in the 1980’s SSES. Table 6 summarizes I/I estimates
contained in the 1983 study and the data from the 2004 assessment.

Table 6
I/I Summary -1983 SSES vs. 2004 Assessment
1983 SSES
Average Wet Monthly Flow
441,000 gpd
Peak Daily Flow
1,578,130 gpd
1
= 150,000 gpd infiltration plus 50,000 gpd inflow
2
= 200,000 gpd infiltration plus 800,000 gpd inflow

2004 Data Assessment
200,000 gpd1
1,000,000 gpd2

Since I/I flows assessed for 2004 appear similar to or less than the 1983 flows estimated after costeffective I/I rehabilitation, and since new inflow sources are prohibited by ordinance from
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connection to the sanitary sewer, it is concluded that no further formal I/I or SSES studies be
conducted. It is recommended that the City continue its present course of planning for replacement
of older sewer lines as was described at the beginning of this section.

Need for Phosphorus Reduction Project
Phosphorus Effluent Limit
The ultimate limit for phosphorus effluent is 0.075 mg/l. The current WWTP can consistently reduce
phosphorus to 0.6 mg/l with chemical removal but cannot meet the new 0.075 mg/l limit. The
existing sequencing batch reactor can reduce phosphorus biologically to approximately 1.0 mg/l.
Chemical addition of ferric chloride can reduce the phosphorus in the WWTP effluent to 0.4 - 0.6
mg/l. The WWTP effluent has had some lower phosphorus results but not on a consistent basis. All of
the alternatives reviewed had chemical addition to remove phosphorus down to approximately 0.6
mg/l. Because of the limited technology to achieve the proposed stringent limit of 0.075 mg/l,
(currently only the MBR alternative may meet the stringent limit), the City is planning on progressing
on reviewing alternative treatment techniques and is requesting a waiver. The City will look not only
at technology capable of achieving the stringent limit but also alternative methods that are currently
available for municipalities. The City will start reviewing final filters, adaptive management, trading,
and any other method that is feasible. The City is near the headwater of the Elm Brook watershed, so
there are limited sources of phosphorus contributors upstream (one industrial discharger and the
City of Abbotsford’s storm drains). In the watershed there are other sources (farm fields and other
land) that would be available for alternative management. Upstream, the one source that exists may
be the City’s storm drainage. It is possible that modifications can be made to eliminate phosphorus
from the City’s storm drainage system from entering Elm Brook directly. Ultimately, the City plans on
addressing and meeting the requirements through options available. If a physical process eventually
needs to be added, there is room on the new site to put in a physical process. See Appendix B for the
site sketch for available area for a future phosphorus treatment plus 100% expansion of the WWTP
plus area for a flow equalization basin if ever required.

Preliminary Evaluation of Phosphorus Reduction
The phosphorus currently contained in the effluent is averaging 0.4 mg/l (288 lbs/year) Reducing to
0.5 mg/l using chemical was being planned for all alternatives considered with the new WWTP. The
following Table 7 shows phosphorus components of all alternatives.

Table 7
Total Phosphorus Reduction Required
Design

Influent Avg 5.8 mg/l
Effluent at 0.5 mg/l
Effluent at 0.075 mg/l
Removal mass to meet 0.075 mg/l beyond chemical capability
Removal mass to meet 0.075 mg/l beyond chemical capability

5,700 lbs/year
492 lbs/year
73.8 lbs/year
418.3 lbs/year
1.15 (lbs/day)

The outfall is to Elm Brook which is in the Upper Big Eau Pleine Water Shed. The point of discharge is
classified Limited Aquatic Life in Elm Brook, which has no applicable phosphorus criteria (ephemeral
stream). But 6.4 miles downstream, into Dill Creek, the classification is Fish and Aquatic Life (FAL). It
is reasonable to assume, the phosphorus in Elm Brook at the point of the WWTP discharge is over
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the 0.075 mg/l since the flow just above the WWTP discharge is predominantly from the Abbyland
Foods, Inc. Industrial WWTP discharge.

Alternatives
5.3.1. Adaptive Management (AM)
To be eligible for adaptive management, three conditions need to be met.
1. The phosphorus concentration in the receiving water exceeds the applicable water
quality criteria. As previously mentioned, the flow at the discharge is predominately
from an Industrial WWTP discharge which is over 0.075 mg/l. The initial review is this is
met.
2. The amount of phosphorus from nonpoint sources in the watershed exceeds the
phosphorus loading from point sources.
Based on the watershed (Upper Big Eau Pleine River), which is approximately 24 miles
long by 15 miles wide (in the middle) and the limited communities and industries, plus
the amount of agriculture in the area, the initial review is this is met.
3. Filtration or equivalent technology is required to meet the WBEL.
A stringent limit of 0.075 mg/l will need to use technology of filtration or other similar
methods. The initial review is this is met. The City of Abbotsford WWTP is eligible for
adaptive management for phosphorus. The pounds of phosphorus to be eventually
managed from the watershed for Abbotsford is 418.3 pounds per year. The final factor of
safety will require a phosphorus credit ratio of 2:1 or higher. Marathon County
Conservation, Planning and Zoning Department can assist the City with an adaptive
management program. However, Marathon County has indicated that water quality trading
may be more advantageous for the City.

5.3.2. Tertiary Filtration
To construct a membrane tertiary filter, an area of approximately 50 feet by 50 feet will be
needed. This is available on the site (see Appendix B). The preliminary construction cost is
estimated at $3,200,000. Additional chemical, power, labor, maintenance, and disposal cost
will be needed yearly. Based on a 20 year CWF loan, and the additional costs, it is
preliminarily estimated that the pounds of phosphorus needed to be removed from 0.5mg/l
to 0.075 mg/l will be $400-$700 per pound. Further, the average residential user fee will
need to increase approximately $21 per month which is another 0.64% of the MHI for
Abbotsford (MHI is $40,683 according to 2010-2014 American Community Survey).

5.3.3. Phosphorus Water Quality Trading (WQT)
Water quality trading is one alternative for phosphorus reduction that is allowed by WDNR.
Adaptive management (AM) and water quality trading (WQT) are designed to be used to
address non-point and point source reduction of phosphorus. Both AM and WQT may be
more economical under certain conditions than upgrading the WWTP. AM focuses on instream monitoring while WQT focuses on compliance with a discharge limit. Marathon
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County Conservation Zoning and Planning has proposed a WQT program that allows
phosphorus reduction improvements within a watershed to be used as a credit for the
WWTP. The program is still in the proposal stage but may be used by a couple of other
Marathon County communities with similar phosphorus issues.
The Environmental Resource Coordinator of Marathon County Conservation, Planning and
Zoning provided an overview of the proposed Marathon County WQT program. The County
will administrate the program and coordinate basin wide phosphorus reduction projects
with land owners. Typically, WQT only allows strategies upstream of the WWTP which would
not be available for Abbotsford where the City’s WWTP is at the upstream end of Elm Brook.
However, the County has a proposed program where WQT trading can be used within the
basin without the in-stream monitoring and annual reports that AM requires. WQT credits
must be generated prior to the next permit issuance and the calculation of the WQT offsets
requires trade ratios and margins of safety. The trade ratio incorporates variables for
delivery (impact that distance has on fate and transport of the pollutant), downstream
(accounts for local water impacts since the WWTP is upstream of the likely credit
generators), equivalency (accounts for different forms of the traded pollutant), uncertainty
(accounts for model inaccuracies) and habitat adjustment (captures ancillary benefits from
select practices that benefit the environmental habitat). For Abbotsford’s WWTP the
required trade ratio for WQT will likely be 2:1 or higher. Marathon County’s proposed WQT
rate will likely be around $50/lb. The City will need to evaluate phosphorus reduction with
the County program using the trade ratio for a City cost of $100-$150/lb of phosphorus
reduction required.
WQT has a much lower initial cost, but can have a higher ongoing cost with the possibility
requiring additional expensive tertiary treatment in a future permit cycle. Additional
meetings and discussion are planned with Marathon County to gather more information
about the program. Marathon County is currently assembling information that is specific to
the City of Abbotsford.

Recommended Alternative
The recommended alternative is to request a waiver through the statewide Multi-Discharger Variance
program and evaluate alternative treatment technology. The City will continue to obtain updated costs
on tertiary filtration and other alternative treatment techniques. Additional information is needed for the
capital and operating cost of alternative phosphorous treatment before the City can make a final
decision. The City needs to continue pursuing this alternative and provide to WDNR progress information
for the next WPDES permit reissuance in December, 2017.

Conclusion
The SBR can remove phosphorus to approximately 1.0 mg/l and chemical addition of ferric chloride will
bring the phosphorus under the interim limit of 1.0 mg/l to approximately 0.6 mg/l. The City will request
a waiver through the statewide Multi-Discharger Variance program and evaluate alternative treatment
technology. The ultimate phosphorus limit is planned to be met through alternative phosphorous
treatment techniques. Removal of phosphorus at the WWTP is more costly from a capital cost but may
be less expensive over time than WQT as a possible alternative to meet the 0.075 mg/l limit in the year
2020.
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Lindstrom, Nicholas E - DNR
From:
Sent:
To:
Cc:
Subject:

Jon Strand <jstrand@cbssquaredinc.com>
Wednesday, November 7, 2018 8:30 AM
Lindstrom, Nicholas E - DNR
Tia Pitas; John Smith (j.smith@ci.abbotsford.wi.us)
Abbotsford copper and phosphorous reduction

Nick,
The City of Abbotsford would like to run a pilot test of an upflow reactive sand filter. To do this we would like to set up
the pilot to receive effluent from one cell of the two cell SBR. During the piloting process we would like to turn off the
ferric chloride in one of the SBR cells. It is likely that phosphorus would increase from the this cell but should still be
below the effluent limit of 0.6 mg/l. Do you see any issues with running the pilot test as detailed above?
Jon Strand, PE, Project Manager
CBS Squared, Inc. 770 Technology Way, Chippewa Falls, WI 54729
Direct: 715.861.7428 Mobile: 715.829.7979
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Executive Summary
The City of Abbotsford operates a new wastewater treatment plant (WWTP) on the south east side of
the City that was placed into operation in 2016. The plant has a capacity of 323,000 gallons per day and
current flows average about 200,000 gallons per day (62% of design capacity). The plant serves mostly
domestic wastewater with some commercial and light industrial wastewater customers. The plant is in
good condition.
This Facility Plan focuses on copper and phosphorus reduction. The City requested a phosphorus
variance through the statewide Multi-Discharger Variance program in June of 2017 which was granted;
however, the City withdrew its application for a copper variance after determining it could not meet the
variance requirements. The current treatment capabilities at the WWTP will not be able to meet the
future copper or phosphorus limits without the addition of tertiary treatment. While additional
alternatives are normally considered, adaptive management and water quality trading are not viable
alternatives for reducing copper effluent, therefore tertiary treatment alternatives must be considered
to bring the effluent copper levels down to 0.022 mg/l. While evaluating alternatives that will reduce
copper effluent it is prudent to consider a solution that would also bring effluent phosphorus levels
down to the future limit of 0.075 mg/l.
Alternatives:
The facility plan uses a 20-year design period for alternatives that were examined for the WWTP.
One alternative would be to convert the existing WWTP from an SBR system to an MBR system, reusing
the existing SBR tanks as aeration or selector tanks. A second alternative calls for the construction of a
regenerative sand filtration system as tertiary treatment at the end of the current WWTP process. The
third alternative is to utilize an advanced biological nutrient recovery (ABNR) system as tertiary
treatment at the end of the current WWTP process. All three alternatives include the installation of an
equalization tank and a septage receiving station. The other alternatives considered were forms of
adaptive management; however, these were not pursued because there are currently no adaptive
management options available to address copper effluent limits.
The capital costs were calculated for the alternatives and a present worth analysis along with a decision
matrix method was used to evaluate the alternatives.

Recommended Alternative:
The City of Abbotsford operates an existing WWTP that is only two years old and well maintained. In
terms of volume, the WWTP handles existing flows with ease and is designed to handle the next 20
years of projected growth. The WWTP currently meets all effluent limits outlined in the WPDES permit;
however, the implementation of more stringent phosphorus and copper effluent limits by the WDNR
will result in the WWTP being out of compliance. The recommended alternative is for the City to
construct an Advanced Biological Nutrient Recovery (ABNR) system as tertiary treatment for copper and
phosphorus removal at their existing WWTP. Upgrades also included in the overall project scope would
consist of a septage receiving station and equalization tank.
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Funding:
Potential funding options for the long-term improvements include working with Rural Development,
WDNR Clean Water Fund or a combination of both agencies. Rural Development has grant and loan
funding where the loan funding is paid back over a 40-year period. WDNR Clean Water Fund provides
some grant, but mostly loan money over a 20-year period. Both programs have advantages and
disadvantages. Applications for funding will begin in conjunction to the submittal of the Facility Plan to
WDNR.
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1.0 Introduction
1.1 Planning Objectives
The purpose of this Facility Plan is to provide a long-range planning document for the City of
Abbotsford that will guide the City through potential changes to the Wastewater Treatment
Plant (WWTP) over the next 20 years, based on the design year 2038. The intent is to develop
and evaluate viable alternatives for copper and phosphorus reduction to meet future effluent
limits at the existing WWTP for the City of Abbotsford.
This Facility Plan includes an evaluation of the existing facilities with a focus on pollutant
loadings. Using historical data and future WDNR requirements, future design parameters are
established upon which the alternative design concepts are based. A comparison of the
alternatives is made to arrive at a cost-effective option that will meet the community’s needs
for the next 20 years. This Facility Plan takes into account the following items: total resources;
cost, including monetary costs; environmental and social considerations; and other nonmonetary factors.

1.2 Planning Background
The City of Abbotsford operates a WWTP with a capacity of 323,000 gallons per day and
current flows average about 200,000 gallons per day (62% of design capacity). The plant
serves mostly domestic wastewater with some commercial and light industrial wastewater
customers. The plant is in good condition and currently meets all Wisconsin Department of
Natural Resources (WDNR) effluent limits as outlined in the City’s current WPDES permit. Even
though current effluent limits are being met, there are new copper and phosphorus effluent
limits that will be phased in over the next several years. The current WWTP will not be able to
meet the copper or phosphorus limits without additional tertiary treatment or by utilizing
other acceptable alternative to meet these requirements.
In 2017 a WWTP Final Compliance Alternatives Plan for phosphorus reduction was completed
by the City to investigate alternatives that would allow the City to meet the future phosphorus
limit presented by WDNR. Based on the evaluation, it was concluded that the City apply for a
Statewide Multi-Discharger Economic Variance (MDV) as a short-term compliance alternative.
A copy of the 2017 Final Phosphorus Compliance Alternatives Evaluation can be found in
Appendix A.
The City of Abbotsford’s WPDES permit was issued on March 13, 2018. The current permit
expires on March 31, 2023. The permit contains the approved variance for phosphorus
requirements with a target limit of 0.200 mg/l and includes yearly payments for every pound
of phosphorus discharged above the target limit (payments calculated at $50.00 “per pound”).
The phosphorus variance expires March 31, 2023 and will require 0.075 mg/l (as an annual
average) and 0.225 mg/l (as a monthly average) for total phosphorus at that date if the Multi
Discharger Variance (MDV) is not renewed. The WPDES permit also contains water qualityPage 1

10H
WWTP Facility Plan

City of Abbotsford, WI

based effluent limitations (WQBEL) for total recoverable copper of 0.022 mg/l (as a weekly
and monthly average) that will go into effect April 1, 2021. This is the deadline the City would
have to meet if they decide to construct upgrades to the WWTP to address the new WQBEL
for copper. Upgrading the WWTP to comply with the end-of-pipe WQBEL of 0.022 mg/l for
copper is the only option for compliance, as the City retracted its copper variance application
from the WDNR after determining it could not meet the variance requirements. A copy of the
WPDES Permit is included in Appendix B.
The current WWTP completed construction and went into service in 2016. In 2016, Abbotsford
completed a Capacity, Management, Operation and Maintenance (CMOM) Plan. The CMOM
Plan included information on the collection system, WWTP, equipment inventory and
emergency response. Updated goals have been added to the CMOM Plan each year. A copy of
the 2016 CMOM plan with yearly goals is included in Appendix C.
A 2017 Compliance Maintenance Annual Report (CMAR) was completed by the City to
document the performance of the WWTP, determine any collection or treatment needs and
measure the level of compliance with WPDES permit requirements over a calendar year. The
2017 CMAR confirmed that WWTP operations are functioning per designed and assisted in
analyzing the additional treatment necessary to meet future WDNR effluent limits. A copy of
the 2017 CMAR is included in Appendix D.
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2.0 Project Planning Area
2.1 Location and Map
The City of Abbotsford is located on the border of Clark and Marathon Counties in central
Wisconsin, adjacent to State Highway 29. The existing WWTP is located in the southeast
corner of the City, and discharges to the nearby Elm Brook. In Figure 1 below, a map
displaying the WWTP location within the City limits is displayed. The current sanitary sewer
service area is within the current municipal boundary.

WWTP

Figure 1 – City of Abbotsford Limits with WWTP Location
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3.0 Background Information and Existing Conditions
3.1 Project History
A summary of key events related to the WWTP is provided below:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

1961 - Treatment plant constructed on old site - two stage trickling filter
1972 - Covers added to the trickling filters to alleviate freezing
1978 - Inflow/Infiltration (I/I) study prepared
1979 - Facility Plan prepared - WWTP expansion for industrial loads
1980 - Sewer System Evaluation Survey completed
1983 - WWTP expansion completed - two stage trickling filter/rotating biological
contactor (RBC) process
1984 - Four additional RBCs added for industrial capacity (AMPI)
1996 - Sludge thickener and sludge cake storage added
1997 - Mechanical fine screen added
2000 - Phosphorus removal chemical feed system added
2004 - Facility Plan completed to accommodate increased industrial loads
2007 - Trickling filter media and anaerobic digester equipment replaced, trickling
filter
covers recoated
2009 - Facility Plan submitted per WPDES compliance schedule
2009 - Abbyland Foods notifies the City of its intent to leave the City’s WWTP
2009 - Facility Plan revised based on Abbyland’s departure, recommends “No
Action”
2011 - Master Plan of WWTP for long-range planning of improvements
2013 - Facility Plan revised for WWTP
2015 - Construction started on new
2016 - New WWTP placed into operation
2016 - Preliminary Compliance Alternatives Plan completed for phosphorus
reduction
2017 - Final Compliance Alternatives Plan completed for phosphorus reduction
2018 - Application for Statewide MDV for phosphorus submitted and approved
2018 - New WPDES permit granted, contained new copper limits
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3.2 Existing Facilities
3.2.1 WWTP Design
Abbotsford’s WWTP is made up of systems installed in 2016 during initial construction
of the current facility. The current wastewater treatment process utilizes a Sequencing
Batch Reactor (SBR) process that includes chemical phosphorus removal. Influent flow
first goes through a fine screen unit before passing through a magnetic-type influent
wastewater flow meter for flow measurement. This is followed by solids removal in a
grit chamber. From the grit chamber the influent flows into a splitter box which directs
flow into the parallel sequencing batch reactors for the primary settling process and
primary sludge removal. Ferric Chloride is added in the SBRs during aeration to aid in
phosphorus reduction. The settling stage of the SBRs allow solids to settle and the
resulting clear effluent is discharged from the WWTP to the Elm Brook. The sludge is
pumped to the aerobic digester where it is further aerated. Decant capability sends flow
via return sewer drain pipe to the plant site recycle flow lift station while the digested
sludge is conveyed to one of four reed bed cells for sludge dewatering and storage.
Recycle flow is received from the grit dewatering, digester supernatant and sludge
dewatering drainage flows and conveyed via the plant site recycle flow lift station back
to the influent channel of the grit removal unit at the head of the wastewater treatment
facility. In Figure 2 below, a diagram detailing the processes currently in place is
displayed.

Figure 2 – City of Abbotsford WWTP schematic
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The design capacity of the existing plant is shown in Table 1.

Table 1 - Design Capacity of Existing Plant
Parameter
Design Flow Capacity
Average BOD Loading

Design Capacity
323,000 Gallons Per Day (0.323 MGD)
663 lbs/day

The City of Abbotsford has an estimated population of 2,265 (US Census Bureau), the
WWTP primarily services domestic sewage with some commercial and industrial (none
of which contribute any large food waste). The current WWTP flows and loadings are
detailed in Table 2:
Table 2 - Existing Flows & Loadings
Parameter

Existing Flows and
Loadings
Annual Average Flow
0.239 mgd
Peak Month Flow
0.467 mgd
Peak Week Flow
0.608 mgd
Peak Day Flow
1.341 mgd
Peak Instantaneous Flow
1.591 mgd (1,327gpm)
Average BOD5
277 lbs/day
Peak Day BOD5
807 lbs/day
Average TSS
232 lbs/day
Peak Day TSS
1,560 lbs/day
* Based on testing from April 2016 to October 2018.

3.2.2 Projected
The facility plan design year is 2038 based on a planning period of 20 years; However,
the present worth calculations are based on the Rural Development (RD) loan period of
40 years. The population projection which is covered in more detail in a later section
estimates 31% growth over the next 20 years, resulting in a 2038 population of 2,963.
Domestic flow and loading projections increase in proportion to the population, so a
proportional 31% increase is expected in flows and loadings. In addition, 30,000 gpd of
domestic strength loading is projected for new industrial growth over the next 20 years.
Plus the capacity for treating up to 20,000 gpd of holding tank waste was included.
The 2038 projected flows and loadings are summarized in Table 3:
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Table 3 - Projected Flows & Loadings
Parameter

Annual Average Design Flow
Peak Month Flow
Peak Week Flow
Peak Day Flow
Peak Hourly Flow
Average BOD5
Peak Day BOD5
Average TSS
Peak Day TSS
Average Phosphorus
Average TKN
Average Ammonia

Projected Flows and
Loadings for
Year 2038
0.323 mgd
0.638 mgd
1.072 mgd
1.573mgd
2.304 mgd (1,600 gpm)
663 lbs/day
1,682 lbs/day
666 lbs/day
3,734 lbs/day
15.6 lb/day
112 lb/day
67 lb/day

3.2.3 Effluent Limits
The City’s current WPDES permit WI-0023141-09-0 was issued on March 13, 2018. A
summary of the WPDES effluent limits are summarized in Table 4 below. The current
permit expires on March 31, 2023. A copy of the WPDES Permit with new effluent limits
is included in Appendix B.
Table 4 - Sampling Point (Outfall) 005 – EFFLUENT TO ELM BROOK

Parameter
BOD5 Total
BOD5 Total
Suspended Solids,
Total
Suspended Solids,
Total
pH Field
pH Field
Dissolved Oxygen
Copper, Total
Recoverable
Copper, Total
Recoverable
Copper, Total
Recoverable

Monitoring Requirements and Effluent Limitations
Limit Type
Limits and
Sample
Sample
Units
Frequency
Type
Monthly Avg 20 mg/L
3/Week
24-Hr Comp
Weekly Avg
30 mg/L
3/Week
24-Hr Comp
Monthly Avg 20 mg/L
3/Week
24-Hr Comp
Weekly Avg

30 mg/L

3/Week

24-Hr Comp

Daily Max
Daily Min
Daily Min
Daily Max

9.0 su
6.0 su
4.0 mg/L
35 μg/L

Daily
Daily
Daily
Monthly

Grab
Grab
Grab
24-Hr Comp

Daily Max

0.46 lbs/day

Monthly

24-Hr Comp

Monthly Avg

22 μg/L

Monthly

24-Hr Comp
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Copper, Total
Recoverable
Copper Variable
Limit
Copper, Total
Recoverable
Hardness, Total as
CaCO3
Phosphorus, Total

City of Abbotsford, WI

22 μg/L

Monthly

24-Hr Comp

lbs/day

Monthly

Calculated

lbs/day

Monthly

Calculated

mg/L

Quarterly

24-Hr Comp

0.6 mg/L

3/Week

24-Hr Comp

Phosphorus, Total

lbs/month

Monthly

Calculated

Phosphorus, Total

lbs/year

Annual

Calculated

Monthly Avg

3.7 mg/L

3/Week

24-Hr Comp

See subsection below on
copper and hardness.
This is an interim MDV
limit. See the
MDV/phosphorus
subsections below & the
phosphorus compliance
schedule.
Report the total monthly
phosphorus discharged in
lbs/month on the last day
of the month on the DMR.
See Standard
Requirements for
‘Appropriate Formulas’ to
calculate the Total Monthly
Discharge in lbs/month.
Report the sum of the total
monthly discharges (for the
months that the MDV is in
effect) for the calendar
year on the Annual report
form.
Limit applies Jan-April

Weekly Avg

8.3 mg/L

3/Week

24-Hr Comp

Limit applies Jan-April

Monthly Avg

4.2 mg/L

3/Week

24-Hr Comp

Limit applies May-Sept

Weekly Avg

9.7 mg/L

3/Week

24-Hr Comp

Limit applies May-Sept

Daily Max

15 mg/L

3/Week

24-Hr Comp

Limit applies Oct-April

Nitrogen,
Ammonia (NH3-N)
Total
Nitrogen,
Ammonia (NH3-N)
Total
Nitrogen,
Ammonia (NH3-N)
Total
Nitrogen,
Ammonia (NH3-N)
Total
Nitrogen,
Ammonia (NH3-N)
Total

Weekly Avg

Weekly Avg –
Variable

Monthly Avg
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Nitrogen,
Ammonia (NH3-N)
Total
Nitrogen,
Ammonia (NH3-N)
Total
Acute WET
Chronic WET

Monthly Avg

6.0 mg/L

3/Week

24-Hr Comp

Limit applies Oct-Dec

Weekly Avg

14 mg/L

3/Week

24-Hr Comp

Limit applies Oct-Dec

TUa

See Listed
Qtr(s)
See Listed
Qtr(s)

24-Hr Comp

See WET testing subsection
below
See WET testing subsection
below

TUc

24-Hr Comp

3.2.4 Summary of Sanitary Sewer Collection System and I/I
The Abbotsford wastewater collection system consists of 12-miles of sanitary sewers
ranging between 8 to 24-inches. There are 3 lift stations and one WWTP in the utility
system. Overall, the collection system meets the needs of the City and has capacity for
future growth. The collection system is not interconnected with any other system.
The history of the flow into the existing WWTP is that the City has experienced large
flows due to Inflow and Infiltration (I/I). The I/I has been and continues to be addressed
by the City in their Public Sanitary Sewer Collection System. Over the years, the City has
replaced old collection pipes with new pipes, and replaced leaky sewer manholes with
new sewer manholes in a planned method of eliminating I/I in the collection system.
The City has a yearly program of continuing the progress of replacing older collection
pipes with new pipes. Abbotsford is televising sections of the system each year and
prioritizing the pipes to be upgraded.
But, the majority of the I/I coming into the system is being attributed to the private
sanitary sewer laterals that are not owned by the City but by the residents who own the
properties that are being served. The hundreds of privately owned laterals that may be
allowing I/I into the system cannot be replaced without a monumental cost and
construction that would affect the majority of residents in Abbotsford.
I/I has historically been a significant component of Abbotsford’s wastewater system. An
I/I analysis and Sewer System Evaluation Survey (SSES) were conducted in the late
1970’s and early 1980’s, and associated cost-effective I/I rehabilitation construction was
completed in conjunction with the 1983 WWTP upgrade project. The I/I and SSES work
completed at the time included flow isolation measurements, a surface inspection,
subsurface inspection of manholes, a civic survey for inflow sources on private property,
smoke and dye testing of suspected storm sewer problem areas and television
inspection of selected suspect sanitary sewer lines.
Additional historic items include an abbreviated assessment of I/I flows made for the
first eight months of 2004 to evaluate the I/I flows as compared to the estimates from
the 1980’s project. Climatological data for Wausau, located about 30 miles east of
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Abbotsford, was utilized to evaluate precipitation and snowmelt for the 2004
assessment period. Table 5 summarizes I/I estimates contained in the 1983 study and
the data from the 2004 assessment. Detailed information regarding the study and
assessment can be found in Appendix A.

Table 5 – I/I Summary: 1983 SSES vs. 2004 Assessment
1983 SSES

2004 Data Assessment

Average Weet Monthly Flow

441,000 gpd

200,000 gpd1

Peak Daily Flow

1,578,130 gpd

1,000,000 gpd2

1
2

= 150,000 gpd infiltration plus 50,000 gpd inflow
= 200,000 gpd infiltration plus 800,000 gpd inflow
Since I/I flows assessed for 2004 appear similar to or less than the 1983 flows estimated
after cost- effective I/I rehabilitation, and since new inflow sources are prohibited by
ordinance from connection to the sanitary sewer, it is concluded that no further formal
I/I or SSES studies be conducted. It is recommended that the City continue its present
course of planning for replacement of older sewer lines as was described at the
beginning of this section.

3.2.5 Conditions of Existing Facilities
The City of Abbotsford’s WWTP was constructed in 2015 and went online in 2016,
placing the system in the early years of its service life. While the SBR system is currently
functioning properly and is still considered a practical treatment technique for
wastewater, new WDNR effluent limits require evaluation of tertiary treatment
alternatives. The existing WWTP is considered to be in good to excellent condition and
the site has available space for the addition of a tertiary treatment process as well as
future expansion.

4.0 Need for Project
4.1 Effluent Limits
The current WWTP meets all effluent limits monitored by WDNR when the City’s phosphorus
variance is taken into account according to the 2017 data analyzed; however, a future copper
limit of 0.022 mg/L and future phosphorus limit of 0.075 mg/l will be imposed by WDNR. With
the existing processes at the WWTP, there would be no way of meeting these new stringent
limits. The current WWTP can consistently reduce phosphorus to 0.25 mg/l with chemical
removal but is not capable of meeting the new 0.075 mg/l limit. The existing sequencing batch
reactor can reduce phosphorus biologically to approximately 1.0 mg/l. Chemical addition of
ferric chloride further reduces the phosphorus in the WWTP effluent to 0.15 – 0.25 mg/l. The
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WWTP effluent has had some lower phosphorus results but not on a consistent basis. No
process is currently in place at the WWTP to directly address copper removal.
In regard to the proposed stringent copper limit of 0.022 mg/l the city applied for a waiver, but
the waiver was denied by the WDNR. Water quality trading is not an available alternative for
copper limits and the City decided against adding additional chemicals on the drinking water
side of the system. Additional tertiary treatment will have to be added to the WWTP to address
the copper effluent limit requirements. Major upgrades will need to be completed in order for
the Abbotsford WWTP to meet WDNR effluent limits.
Previously, because of the limited technology available to achieve the proposed phosphorus
limit of 0.075 mg/l, the City continued progressing on reviewing alternative treatment
techniques and requested an MDV. The City looked not only at technology capable of achieving
the stringent limit but also at alternative methods available for municipalities. The City reviewed
final filters, adaptive management, and water quality trading, none of which were cost effective
solutions. Additional tertiary treatment technologies are now being considered for phosphorus
removal in conjunction with the investigation for copper removal technologies.

4.2 Health, Sanitation, & Safety
The Abbotsford WWTP does not currently have any major health, sanitation or safety concerns
according to operations staff and the WDNR. The 2017 CMAR, found in Appendix D,
documented performance ratios of zero for lift station failures, sewer pipe failures and sanitary
sewer overflows. Basement backups from 2017 resulted in a performance ratio of 0.33
(number/sewer mile) and will be monitored moving forward to determine a common cause.

4.3 System O & M
Collection system operation and maintenance (O&M) consists of inspection, evaluation,
preventative maintenance, and cleaning of sewer mains and laterals, manholes and lift stations
to maintain flow and mitigate inflow and infiltration. O&M varies by the equipment type,
condition, age and operating history with equipment identified as critical receiving maintenance
at greater frequencies. It is recommended that the City update their Capacity, Management,
Operation, and Maintenance (CMOM) plan as often as possible. This allows the City to keep
track of vital information regarding the collection system, WWTP, equipment inventory and
emergency response. By updating the CMOM on a yearly basis, O&M is planned out and
documented and also it outlines future sanitary system upgrades.
Video inspection of the system is one of the best tools for assessing maintenance concerns of
the collection system infrastructure. As previously stated, it is recommended that the City
continue to televise portions of the collection system each year so that certain segments can be
prioritized for future utility improvement projects.
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4.4 Growth
The United States Census Bureau estimates that in 2017 the population for the City of
Abbotsford was 2,265 people.
The U.S. Census back in 2010 listed the City of Abbotsford as having a population of 2,310.
Projections from the Wisconsin Department of Administration are for the population of
Abbotsford to continually increase. A 2038 population of 2,963 is interpolated from the 5-year
projected populations outlined in Table 6 below (taken from the Wisconsin Department of
Administration, Demographic Services Center). A population growth of 31% is anticipated
between the years 2018 and 2038.
Table 6 – City of Abbotsford Municipal Projections 2010-2040
2010
Census
2,310

2015
2020
2025
2030
2035
2040
Projection Projection Projection Projection Projection Projection
2,370
2,520
2,660
2,795
2,915
2,995

5.0 Alternatives Identification
Several alternatives have been considered for addressing future WDNR effluent limits. The
assumptions used for developing the alternatives are as follows:
•
•
•

Each alternative must include copper reduction treatment to obtain the future WDNR
limit.
Each alternative must include phosphorus reduction treatment to obtain the future
WDNR limit.
Each alternative includes the ability to expand with plant capacity if necessary.

Adaptive management and water quality trading are not alternatives made available by the WDNR
to address copper effluent limits, therefore treatment alternatives were investigated. One
alternative would be to convert the existing SBR system into a membrane bioreactor (MBR) system.
A second alternative calls for the addition of a regenerative sand filtration process to the existing
WWTP. The third alternative is to install an Advanced Biological Nutrient Recovery (ABNR) system
at the end existing WWTP system. All three alternatives would involve expansion of the WWTP on
the existing lot.
An evaluation of economic criteria will be analyzed further in Section 6 and 7.

5.1 Alternative 1 – Convert to Membrane Bioreactor (MBR)
Membrane filtration can only achieve the phosphorus and copper removal necessary to meeting
DNR effluent limits when used in an activated sludge process. Retrofitting an MBR system into
the existing SBR system at the WWTP would include the installation of fine screening,
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membrane modules, permeate pumps, membrane air scour blowers, membrane cleaning
system, RAS pumps, and a coagulation feed system. Existing SBR tanks would be reused as
aeration or selector tanks. To construct a membrane bioreactor, an area of approximately 50
feet by 50 feet will be needed. This is available on the existing site. An equalization tank would
also be included in this alternative to sufficiently limit flows to the MBR and save on the cost of
membranes and future membrane replacement as well as energy associated with air scour and
additional membrane cleaning chemicals. A septage receiving station will also be added.

5.2 Alternative 2 – Regenerative Sand Filtration Tertiary Treatment
This alternative includes the installation of a regenerative sand filtration system as tertiary
treatment at the end of the existing WWTP. The regenerative sand filtration system will treat
effluent from the SBRs for copper and phosphorus removal before discharging to the existing
outfall location. This alternative includes an equalization tank to balance peak flows, and a
septage receiving station will be added as a revenue opportunity.
The advantage of this technology is that it can handle variable flows with ease compared to
other technologies and requires very little daily maintenance. Another advantage is the
extremely small footprint of approximately 45 feet by 45 feet, seen in the preliminary site plan
in Appendix E. The disadvantage of this technology its use of chemicals. Ferric chloride is used
to coat the filter media.

5.3 Alternative 3 - Advanced Biological Nutrient Recovery Tertiary Treatment
This alternative includes the installation of an equalization tank and advanced biological nutrient
recovery (ABNR) system as tertiary treatment at the end of the existing WWTP. The ABNR
system will treat effluent from the SBRs for copper and phosphorus removal before discharging
to the existing outfall location. A septage receiving station will be added as a revenue
opportunity.
Alternative three would be implemented in a phased approach. Phase one construction would
install a photobioreactor sized to handle existing flows and loadings, with ancillary equipment
sized for 20-year design flows. Phase two would be anticipated for construction in 15 years and
would involve expansion of the greenhouse and photobioreactor system to handle 20-year
design flows. The ABNR system is modular and easily scalable. It should also be noted that the
ABNR system operates best with influent phosphorus levels of 4.0 mg/L. Seeing as the SBRs
biologically reduce phosphorus to 1.0 mg/l the WWTP can stop adding ferric chloride to their
treatment system and even reduce the aeration taking place in the SBRs. This will reduce
operating costs for chemicals as well as decrease the volume of sludge produced, decreasing the
frequency of reed bed replanting.
The advantages of this technology are that it uses minimal amounts of chemical and provides a
revenue stream. The ABNR system utilizes naturally occurring biology to consume excess
nutrients prior to discharge and will reduce the amount of ferric chloride used in the existing
SBRs. Revenue is generated by the sale of the biomass co-product that the ABNR produces to
downstream markets. The disadvantages of this alternative are the difficulty handling large
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variations in flow and the larger footprint required. A footprint of approximately 6,170 square
feet is needed for phase one, seen in the preliminary site plan in Appendix F, and a 3,350 square
expansion will be necessary for phase two.

6.0 Alternative Analysis
6.1 Phasing of Improvements
The first step in the WWTP improvement project is for the City of Abbotsford to apply for
various funding options such as Rural Development (RD), Community Development Block Grant
(CDBG), or the WDNR Clean Water Fund which would involve submitting a Preliminary
Engineering Report (PER) and an Environmental Report (ER). The next step would be to develop
the plans and specifications for the proposed project and have final plans and specifications to
WDNR by June 30, 2019 with construction of the upgrades to meet water quality based effluent
limits starting in June 30, 2020. Construction of the WWTP upgrades would be complete and the
WWTP shall be up in running by April 1, 2021.

6.2 Economic Analysis
The alternatives were evaluated using cost information prepared for each option. Present worth
analysis is used to more accurately compare cost items that have shorter life expectancies and
operation and maintenance cost items. While alternatives one and two are designed to handle
the WWTP 20-year design flows, alternative three would be implemented in a two-phase
approach with the second phase bringing the system up to 20-year design flow capacity. For
alternative three, phase one is considered for the capital cost, and phase two is included in the
present worth calculation with the expansion taking place in 15 years.

6.3 Environmental Impact
Alternatives one and two require the use of chemicals in their processes, while alternative three
is a biological process. Minimal chemicals would be needed for the Advanced Biological
Nutrient Recovery system as it leverages naturally occurring biology to consume excess
nutrients prior to discharge. While alternatives one and two would increase the sludge
production of the existing WWTP, alternative three generates a co-product biomass that can be
used for a range of market applications. Another environmental benefit of alternative three is
the use of carbon, which can be sourced by capturing CO2 emitted at nearby foundries. The
carbon from the CO2 is used by the ABNR while the oxygen is released back into the
environment.

7.0 Alternatives Selection
The alternatives were evaluated using cost information prepared for each option. The cost estimates are
included in Appendix G. All cost figures are in 2018 dollars. A comparison of capital costs does not
adequately compare the alternatives from a financial basis. A more complete cost analysis includes
considering operation, maintenance and salvage costs for a life cycle cost analysis to calculate a present
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worth value. Present worth value is calculated by taking the long-term costs and including an interest
adjustment to account for the time value of money. The interest rate of 3.625% that is used is
determined by WDNR and present worth calculations are based on the anticipated funding period of 40years. A summary of the capital costs and present worth costs is provided in Table 7. The present worth
analysis is included in Appendix H.
Table 7 – Capital Cost Present Worth Summary
Alternative

WWTP Capital Cost

1 Convert to MBR
2 Add Regenerative Sand Filtration
3 Add ABNR

$5,192,128.75
$4,819,270.00
$6,100,166.97

Total Present
Worth
$11,826,072.49
$11,178,085.22
$9,404,551.12

The City of Abbotsford also evaluated the alternatives by using a decision matrix. The decision matrix
takes into account capital costs, present worth value, and environmental concerns. The decision matrix
for this project is shown in Table 8.
Table 8 – Decision Matrix
Abbotsford WWTP Alternatives
1 = Not Desirable 2 = Neutral 3 = Desirable

Capital Cost
Present Worth Value
Environmental Concerns
Total

Convert to
MBR
2
1
1
4

Add Regenerative
Sand Filtration
3
2
2
7

Add ABNR
1
3
3
7

8.0 Proposed Project (Recommended Alternative)
Based on the information in the Alternatives Selection Section above, the recommended alternative
is the addition of tertiary treatment utilizing Advanced Biological Nutrient Recovery (ABNR). As
previously stated, this alternative would be inserted into the current WWTP system between the
existing SBRs and the outfall location and would include the installation of a photobioreactor with
ancillary equipment as well as an equalization tank and septage receiving.
One of the advantages of this system is the environmental benefit; The ABNR will not only reduce
the use of chemicals by the WWTP but convert waste CO2 to oxygen and produce a biomass coproduct as opposed to sludge. Another advantage is the biomass co-product provides a source of
revenue to the wastewater utility. This alternative also provides options for expansion beyond 20
years as the ABNR system is modular and scalable. Another advantage is the factor of safety built
into the ABNR system as it consistently produces effluent with phosphorus levels less than 0.035
mg/l.
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9.0 Public Hearing
The facility plan requires an advertised public hearing. The public hearing meeting date is scheduled
for February 2019.

10.0

Conclusion
The City of Abbotsford operates an existing WWTP that is only two years old and well
maintained. In terms of volume, the WWTP handles existing flows with ease and is designed to
handle the next 20 years of projected growth. The WWTP currently meets all effluent limits
outlined in the WPDES permit; however, the implementation of more stringent phosphorus and
copper effluent limits by the WDNR will result in the WWTP being out of compliance. The
recommended alternative is for the City to construct an ABNR system as tertiary treatment for
copper and phosphorus removal at their existing WWTP. Upgrades also included in the overall
project scope would consist of a septage receiving station and equalization tank. The City will be
working with Rural Development to obtain funds that will aid the City in the WWTP addition
construction projects.
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Professional
Services Agreement
This AGREEMENT (Agreement) is made today January 23, 2019 by and between CITY
OF ABBOTSFORD (OWNER) and MSA PROFESSIONAL SERVICES, INC. (MSA),
which agree as follows:
Project Name:

Abbotsford 2019 Non-TIF Related Services

The scope of the work authorized is: Assist the City with project planning and
consultation services as requested by the City for Non-TIF related services. Work is to
be authorized by the City prior to proceeding and will be tracked on a task by task basis
for clarity in invoicing.
The schedule to perform the work is: Approximate Start Date:
Approximate Completion Date:
The estimated fee for the work is:

01/23/2019
12/31/2019

$2,500

All services shall be performed in accordance with the General Terms and Conditions of
MSA, which is attached and made part of this Agreement. Any attachments or exhibits
referenced in this Agreement are made part of this Agreement. Payment for these
services will be on a time and expense basis.
Approval: Authorization to proceed is acknowledged by signatures of the parties to this
Agreement.
CITY OF ABBOTSFORD

MSA PROFESSIONAL SERVICES, INC.

Lori Voss
Mayor
Date:

Todd Trader, PE
Team Leader
Date: January 17, 2019

Dan Grady, Administrator/Clerk/Treasurer

146 North Central Avenue; Suite 201
Marshfield, WI 54449
Phone: 715-384-2133

Date:

203 North First Street
Abbotsford, WI 54405
Phone: 715-223-3444
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ATTACHMENT A:
RATE SCHEDULE

CLASSIFICATION
LABOR RATE
Architects .......................................................................................... $127-$168/hr.
Clerical .............................................................................................. $60-$100/hr.
CAD Technician ................................................................................ $68-$132/hr.
Geographic Information Systems (GIS)............................................. $92-$136/hr.
Housing Administration ..................................................................... $67-$114/hr.
Hydrogeologists ................................................................................ $120-$144/hr.
Planners ............................................................................................ $97-$200/hr.
Principals........................................................................................... $185-$230/hr.
Professional Engineers ..................................................................... $104-$230/hr.
Project Manager ................................................................................ $87-$200/hr.
Professional Land Surveyors ............................................................ $90-$160/hr.
Staff Engineers .................................................................................. $87-$135/hr.
Technicians ....................................................................................... $76-$120/hr.
Wastewater Treatment Plant Operator .............................................. $70-$89/hr.
REIMBURSABLE EXPENSES
Copies/Prints ................................................................................ Rate based on volume
Fax ............................................................................................... $1.00/page
GPS Equipment ........................................................................... $40/hour
Mailing/UPS ................................................................................. At cost
Automobile Mileage – (currently $0.545/mile) .................................... Rate set by Fed. Gov.
MSA Truck Mileage ...................................................................... $0.70/mile
Nuclear Density Testing ............................................................... $25.00/day + $10/test
Organic Vapor Field Meter ........................................................... $100/day
PC/CADD Machine....................................................................... Included in labor rates
Robotics Geodimeter.................................................................... $30/hour
Stakes/Lath/Rods ......................................................................... At cost
Total Station ................................................................................. Included in labor rates
Travel Expenses, Lodging, & Meals ............................................. At cost
Traffic Counting Equipment & Data Processing ........................... At cost
*

Labor rates represent an average or range for a particular job classification. These rates are in effect until
January 1, 2019. After January 1, 2019, these rates may increase by not more than 5% per year.
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MSA PROFESSIONAL SERVICES, INC. (MSA)
GENERAL TERMS AND CONDITIONS OF SERVICES (PUBLIC)

1. Scope and Fee. The quoted fees and scope of services constitute the best estimate of the fees and tasks required to perform the services as
defined. This agreement upon execution by both parties hereto, can be amended only by written instrument signed by both parties. For those projects
involving conceptual or process development service, activities often cannot be fully defined during initial planning. As the project progresses, facts
uncovered may reveal a change in direction which may alter the scope. MSA will promptly inform the OWNER in writing of such situations so that
changes in this agreement can be made as required. The OWNER agrees to clarify and define project requirements and to provide such legal,
accounting and insurance counseling services as may be required for the project
2. Billing. MSA will bill the OWNER monthly with net payment due upon receipt. Past due balances shall be subject to an interest charge at a
rate of 12% per year from said thirtieth day. In addition, MSA may, after giving seven days written notice, suspend service under any agreement until
the OWNER has paid in full all amounts due for services rendered and expenses incurred, including the interest charge on past due invoices.
3. Costs and Schedules. Costs and schedule commitments shall be subject to change for delays caused by the OWNER's failure to provide
specified facilities or information or for delays caused by unpredictable occurrences including, without limitation, fires, floods, riots, strikes, unavailability
of labor or materials, delays or defaults, by suppliers of materials or services, process shutdowns, acts of God or the public enemy, or acts of regulations
of any governmental agency. Temporary delays of services caused by any of the above which result in additional costs beyond those outlined may
require renegotiation of this agreement.
4. Access to Site. Owner shall furnish right-of-entry on the project site for MSA and, if the site is not owned by Owner, warrants that permission
has been granted to make planned explorations pursuant to the scope of services. MSA will take reasonable precautions to minimize damage to the site
from use of equipment, but has not included costs for restoration of damage that may result and shall not be responsible for such costs.
5. Location of Utilities. Consultant shall use reasonable means to identify the location of buried utilities in the areas of subsurface exploration
and shall take reasonable precautions to avoid any damage to the utilities noted. However, Owner agrees to indemnify and defend Consultant in the
event of damage or injury arising from damage to or interference with subsurface structures or utilities which result from inaccuracies in information of
instructions which have been furnished to Consultant by others.
6. Professional Representative. MSA intends to serve as the OWNER’s professional representative for those services as defined in this
agreement, and to provide advice and consultation to the OWNER as a professional. Any opinions of probable project costs, reviews and observations,
and other decisions made by MSA for the OWNER are rendered on the basis of experience and qualifications and represents the professional judgment
of MSA. However, MSA cannot and does not guarantee that proposals, bid or actual project or construction costs will not vary from the opinion of
probable cost prepared by it.
7. Construction. This agreement shall not be construed as giving MSA, the responsibility or authority to direct or supervise construction means,
methods, techniques, sequence, or procedures of construction selected by the contractors or subcontractors or the safety precautions and programs
incident to the work of the contractors or subcontractors.
8. Standard of Care. In conducting the services, MSA will apply present professional, engineering and/or scientific judgment, and use a level of
effort consistent with current professional standards in the same or similar locality under similar circumstances in performing the Services. The OWNER
acknowledges that "current professional standards" shall mean the standard for professional services, measured as of the time those services are
rendered, and not according to later standards, if such later standards purport to impose a higher degree of care upon MSA.
MSA does not make any warranty or guarantee, expressed or implied, nor have any agreement or contract for services subject to the provisions of
any uniform commercial code. Similarly, MSA will not accept those terms and conditions offered by the OWNER in its purchase order, requisition, or
notice of authorization to proceed, except as set forth herein or expressly agreed to in writing. Written acknowledgement of receipt, or the actual
performance of services subsequent to receipt of such purchase order, requisition, or notice of authorization to proceed is specifically deemed not to
constitute acceptance of any terms or conditions contrary to those set forth herein.
9. Construction Site Visits. MSA shall make visits to the site at intervals appropriate to the various stages of construction as MSA deems
necessary in order to observe, as an experienced and qualified design professional, the progress and quality of the various aspects of Contractor's work.
The purpose of MSA's visits to, and representation at the site, will be to enable MSA to better carry out the duties and responsibilities assigned to
and undertaken by MSA during the Construction Phase, and in addition, by the exercise of MSA's efforts as an experienced and qualified design
professional, to provide for OWNER a greater degree of confidence that the completed work of Contractor will conform in general to the Contract
Documents and that the integrity of the design concept of the completed Project as a functioning whole as indicated in the Contract Documents has
been implemented and preserved by Contractor. On the other hand, MSA shall not, during such visits or as a result of such observations of Contractor's
work in progress, supervise, direct or have control over Contractor's work nor shall MSA have authority over or responsibility for the means, methods,
techniques, sequences or procedures of construction selected by Contractor, for safety precautions and programs incident to the work of Contractor or
for any failure of Contractor to comply with laws, rules, regulations, ordinances, codes or orders applicable to Contractor's furnishing and performing the
work. Accordingly, MSA neither guarantees the performance of any Contractor nor assumes responsibility for any Contractor's failure to furnish and
perform its work in accordance with the Contract Documents.
10. Termination. This Agreement shall commence upon execution and shall remain in effect until terminated by either party, at such party's
discretion, on not less than thirty (30) days' advance written notice. The effective date of the termination is the thirtieth day after the non-terminating
party's receipt of the notice of termination. If MSA terminates the Agreement, the OWNER may, at its option, extend the terms of this Agreement to the
extent necessary for MSA to complete any services that were ordered prior to the effective date of termination. If OWNER terminates this Agreement,
OWNER shall pay MSA for all services performed prior to MSA's receipt of the notice of termination and for all work performed and/or expenses incurred
by MSA in terminating Services begun after MSA's receipt of the termination notice. Termination hereunder shall operate to discharge only those
obligations which are executory by either party on and after the effective date of termination. These General Terms and Conditions shall survive the
completion of the services performed hereunder or the Termination of this Agreement for any cause.
This agreement cannot be changed or terminated orally. No waiver of compliance with any provision or condition hereof should be effective unless
agreed in writing and duly executed by the parties hereto.
11. Betterment. If, due to MSA’s error, any required or necessary item or component of the project is omitted from the construction documents,
MSA’s liability shall be limited to the reasonable costs of correction of the construction, less what OWNER’S cost of including the omitted item or
component in the original construction would have been had the item or component not been omitted. It is intended by this provision that MSA will not
be responsible for any cost or expense that provides betterment, upgrade, or enhancement of the project.
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12. Hazardous Substances. OWNER acknowledges and agrees that MSA has had no role in generating, treating, storing, or disposing of
hazardous substances or materials which may be present at the project site, and MSA has not benefited from the processes that produced such
hazardous substances or materials. Any hazardous substances or materials encountered by or associated with Services provided by MSA on the
project shall at no time be or become the property of MSA. MSA shall not be deemed to possess or control any hazardous substance or material at any
time; arrangements for the treatment, storage, transport, or disposal of any hazardous substances or materials, which shall be made by MSA, are made
solely and exclusively on OWNER's behalf for OWNER's benefit and at OWNER's direction. Nothing contained within this Agreement shall be construed
or interpreted as requiring MSA to assume the status of a generator, storer, treater, or disposal facility as defined in any federal, state, or local statute,
regulation, or rule governing treatment, storage, transport, and/or disposal of hazardous substances or materials.
All samples of hazardous substances, materials or contaminants are the property and responsibility of OWNER and shall be returned to OWNER at
the end of a project for proper disposal. Alternate arrangements to ship such samples directly to a licensed disposal facility may be made at OWNER's
request and expense and subject to this subparagraph.
13. Insurance. MSA will maintain insurance coverage for: Worker's Compensation, General Liability, and Professional Liability. MSA will provide
information as to specific limits upon written request. If the OWNER requires coverages or limits in addition to those in effect as of the date of the
agreement, premiums for additional insurance shall be paid by the OWNER. The liability of MSA to the OWNER for any indemnity commitments, or for
any damages arising in any way out of performance of this contract is limited to such insurance coverages and amount which MSA has in effect.
14. Reuse of Documents. Reuse of any documents and/or services pertaining to this project by the OWNER or extensions of this project or on
any other project shall be at the OWNER’s sole risk. The OWNER agrees to defend, indemnify, and hold harmless MSA for all claims, damages, and
expenses including attorneys’ fees and costs arising out of such reuse of the documents and/or services by the OWNER or by others acting through the
OWNER.
15. Indemnification. To the fullest extent permitted by law, MSA shall indemnify and hold harmless, OWNER, and OWNER’s officers, directors,
members, partners, agents, consultants, and employees (hereinafter “OWNER”) from reasonable claims, costs, losses, and damages arising out of or
relating to the PROJECT, provided that any such claim, cost, loss, or damage is attributable to bodily injury, sickness, disease, or death, or to injury to or
destruction of tangible property (other than the Work itself) including the loss of use resulting therefrom but only to the extent caused by any negligent
act or omission of MSA or MSA’s officers, directors, members, partners, agents, employees, or Consultants (hereinafter “MSA”). In no event shall this
indemnity agreement apply to claims between the OWNER and MSA. This indemnity agreement applies solely to claims of third parties. Furthermore,
in no event shall this indemnity agreement apply to claims that MSA is responsible for attorneys’ fees. This agreement does not give rise to any duty on
the part of MSA to defend the OWNER on any claim arising under this agreement.
To the fullest extent permitted by law, OWNER shall indemnify and hold harmless, MSA, and MSA’s officers, directors, members, partners, agents,
consultants, and employees (hereinafter “MSA”) from reasonable claims, costs, losses, and damages arising out of or relating to the PROJECT,
provided that any such claim, cost, loss, or damage is attributable to bodily injury, sickness, disease, or death, or to injury to or destruction of tangible
property (other than the Work itself) including the loss of use resulting therefrom but only to the extent caused by any negligent act or omission of the
OWNER or the OWNER’s officers, directors, members, partners, agents, employees, or Consultants (hereinafter “OWNER”). In no event shall this
indemnity agreement apply to claims between MSA and the OWNER. This indemnity agreement applies solely to claims of third parties. Furthermore,
in no event shall this indemnity agreement apply to claims that the OWNER is responsible for attorneys’ fees. This agreement does not give rise to any
duty on the part of the OWNER to defend MSA on any claim arising under this agreement.
To the fullest extent permitted by law, MSA’s total liability to OWNER and anyone claiming by, through, or under OWNER for any cost, loss or
damages caused in part or by the negligence of MSA and in part by the negligence of OWNER or any other negligent entity or individual, shall not
exceed the percentage share that MSA’s negligence bears to the total negligence of OWNER, MSA, and all other negligent entities and individuals.
16. Dispute Resolution. OWNER and MSA desire to resolve any disputes or areas of disagreement involving the subject matter of this
Agreement by a mechanism that facilitates resolution of disputes by negotiation rather than by litigation. OWNER and MSA also acknowledge that
issues and problems may arise after execution of this Agreement which were not anticipated or are not resolved by specific provisions in this Agreement.
Accordingly, both OWNER and MSA will endeavor to settle all controversies, claims, counterclaims, disputes, and other matters in accordance with the
Construction Industry Mediation Rules of the American Arbitration Association currently in effect, unless OWNER and MSA mutually agree otherwise.
Demand for mediation shall be filed in writing with the other party to this Agreement. A demand for mediation shall be made within a reasonable time
after the claim, dispute or other matter in question has arisen. In no event shall the demand for mediation be made after the date when institution of
legal or equitable proceedings based on such claim, dispute or other matter in question would be barred by the applicable statute of limitations. Neither
demand for mediation nor any term of this Dispute Resolution clause shall prevent the filing of a legal action where failing to do so may bar the action
because of the applicable statute of limitations. If despite the good faith efforts of OWNER and MSA any controversy, claim, counterclaim, dispute, or
other matter is not resolved through negotiation or mediation, OWNER and MSA agree and consent that such matter may be resolved through legal
action in any state or federal court having jurisdiction.
17. Exclusion of Special, Indirect, Consequential and Liquidated Damages. Consultant shall not be liable, in contract or tort or otherwise, for
any special, indirect, consequential, or liquidated damages including specifically, but without limitation, loss of profit or revenue, loss of capital, delay
damages, loss of goodwill, claim of third parties, or similar damages arising out of or connected in any way to the project or this contract.
18. State Law. This agreement shall be construed and interpreted in accordance with the laws of the State of INSERT STATE.
19. Jurisdiction. OWNER hereby irrevocably submits to the jurisdiction of the state courts of the State of INSERT STATE for the purpose of any
suit, action or other proceeding arising out of or based upon this Agreement. OWNER further consents that the venue for any legal proceedings related
to this Agreement shall be, at MSA’s option, Sauk County, Wisconsin, or any county in which MSA has an office.
20. Understanding. This agreement contains the entire understanding between the parties on the subject matter hereof and no representations.
Inducements, promises or agreements not embodied herein (unless agreed in writing duly executed) shall be of any force or effect, and this agreement
supersedes any other prior understanding entered into between the parties on the subject matter hereto.
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