CITY OF VERONA
PUBLIC WORKS/SEWER & WATER COMMITTEE AGENDA
MONDAY, OCTOBER 24, 2022
5:00 P.M.
VERONA CITY CENTER, ROOM D110
111 LINCOLN STREET
VERONA, WI 53593

Agenda Items
1.

Call to order.

2.

Roll call.

3.

Approval of the minutes of the October 10, 2022 meeting of the Public Works/Sewer and Water
Committee.

4.

Discussion and action regarding Project ID 2022-110 Well 6.

5.

Discussion and action regarding Agreement with Good Shepherd Evangelical Lutheran Church and
Driveway Easement at 1401 Northern Lights Road.

6.

Discussion and action regarding Public Works and Utilities 5-year Capital Improvement Program within
2023 budget.

7.

Adjourn.
Evan Touchett
Chairperson
Notice is hereby given that a majority of the City Council may be present at the meeting of the Public Works/Sewer &
Water Committee to gather information about a subject over which they have decision-making responsibility.

POSTED:

Verona City Hall
Verona Library
Miller’s Market

ALL AGENDAS ARE POSTED ON THE CITY’S WEBSITE AT www.ci.verona.wi.us
IF YOU NEED AN INTERPRETER, MATERIALS IN ALTERNATIVE FORMATS, OR OTHER ACCOMMODATION TO
ACCESS THE MEETINGS, PLEASE CONTACT THE CITY CLERK AT 845-6495 AT LEAST 48 HOURS PRECEDING THE
MEETING. EVERY REASONABLE EFFORT WILL BE MADE TO ACCOMMODATE YOUR REQUEST.

CITY OF VERONA
MINUTES
PUBLIC WORKS/SEWER & WATER COMMITTEE
MONDAY, OCTOBER 10, 2022

1.

The meeting was called to order by Mr. Touchett at 5:01pm.

2.

Roll Call: Present: Mara Helmke, Evan Touchett. Rye Kimmett entered at 5:21pm. Also present: Theran Jacobson,
Director of Public Works; Carla Fischer, City Engineer, AECOM; Chad DuChateau, Director of Trail Operations, Ice
Age Trail Alliance; Chris James, Dane County Parks; members of the public.

3.

MOVED by Touchett, seconded by Helmke, to approve the minutes of the September 12, 2022, meeting of the
Public Works/Sewer and Water Committee. Motion carried 2-0.

4.

DISCUSSION regarding Project ID 2022-117 Badger Mill Creek Asphalt Path Options.
Jacobson: MMSD and the City of Verona teamed up for Phase 2 of the Pump Station 17 Force Main Relief
Project. MMSD is the lead agency for the project, City is a party to the project to extend the asphalt path of
Badger Mill Creek that was originally constructed during Phase 1 in 2021. This is also one of the projects that
was originally identified in the PED bike plan that was finalized in the spring of 2017. City staff requests direction
of the committee on which option for the path to engineer, permit and ultimately construct. MMSD's route
selection has been finalized therefore the City’s design consultant MSA, which is also the same design consultant
that MMSD is using, has completed the practical alternatives analysis for the path alignment that is needed to
satisfy the permit conditions. There are five options which will be presented tonight. Coordination has
completed to date through MMSD's project and has included two public information meetings and a
neighborhood meeting that occurred in early August. Information from those meetings regarding the path was
included. The inter-governmental communication has been between MMSD, City of Verona, WI Department of
Natural Resources, Dane County Parks (who has a representative here tonight) and the Ice Age Trail Alliance
(who also has a representative here tonight). As part of the second PIM on August 24, a survey was organized by
MMSD that entailed questions regarding project enhancements, with the path being one of those
enhancements. A summary of the survey responses was included with the packet. The letter was dated
September 13th, 2022, on MMSD letterhead. There were 109 responses to the survey, with 70% of them being
within the City of Verona. The two main options for discussion: Option 1 and Option 5. Option 1 is described as a
paved path on the north side of Badger Mill Creek and parallels Badger Mill Creek from the termination point
near the pine forest and the Arbor Vitae connection to the Military Ridge state trail south of the Little League
complex. Option 1 also impacts the Ice Age Trail. Option 5 parallels the Lincoln St channel to the junction at the
Military Ridge state trail area south of the ice arena. There would be no impacts to the Ice Age Trail with that
option. Option 3, 4 and 5 all share a similar alignment for the paved path being parallel to the Lincoln St channel.
In review of the survey results, 59% of the people voted for Option 4 or the write-in Option 5, with an additional
10% voting for Option 3. Without looking into the individual results, the summary can be concluded that 69% of
the votes indicate a preference for the Lincoln St path alignment. As identified in the survey results, the Ice Age
Trail Alliance is intending on pursuing Option 5, where the Ice Age trail remains in the current location except for
realigning south after the easterly bridge where it connects to the Military Ridge reserve, and then it would
connect to the Old PB pedestrian bridge that was constructed in 2018 which connects the gardens to the parkand-ride. Option 5 is estimated at around $650,000, Option 1 just under $820,000. Included with the packet are
figures for Options 1-5. Kevin Lord is here to present the practical alternatives analysis as needed, the synopsis
letter from MMSD regarding the survey results, and City Staff and the design consultant can provide an overview
of any of the options. I have spoken With Dane County, and they support Option 5 because it is all their lands
that are within that would be impacted.
Touchett: From the Public Works perspective do you have a preferred option?

Jacobson: Option 1 was preferable looking at all the inputs from engineering. Option 5 is definitely a viable
option that would suit the needs of all, minus the utilities, but we can work through those issues. Both Option 1
and 5 are constructable.
Touchett: No preference, but both work.
Jacobson: Both work.
Touchett: There was some concerns around the Ice Age Trail if we were to choose go with Option 1. Can you
share those concerns?
Jacobson: Yes, Option 1 the concerns regarding the Ice Age Trail was that you're displacing it. Putting it on the
south side, you’ve got some adjacencies to the neighborhood. There are some drainage concerns. It's in a
natural location where it is now with more scenic views. Those are some of the highlights that I recall from
statements from users of the trail and the neighbors. Also, the path is going to be detoured throughout the
construction no matter which option is selected because MMSD's route is finalized. Granted, it must go through
the permitting process so I don't want to speak for Rachel's project, I know things could change but most likely
not. Basically, their project would displace the Ice Age Trail temporarily because just from a safety perspective
they'd be right in the work zone.
Touchett: I'm hearing temporary displacement of the Ice Age Trail. I believe that there was a desire by the Ice
Age organization to have the trail on the other side of the Creek, is that correct?
Jacobson: There were conversations with that, but at this point the Ice Age Trail was looking at Option 5, and
Chad if you want to add anything to that go to the mic.
DuChateau: Good afternoon or evening, my name is Chad DuChateau, the Director of Trail Operations with the
Alliance. As far as your question goes, we're trying to have a separate footpath for the trail. The idea was to
push it to the south side where you’d follow Option 1, but as Theran said, judging by the public comment period,
the idea would be to pursue Option 5 where its existing route has its own footpath. What we're trying to do is
separate from bikes and things, Option 5 would be the best route for all user groups.
Touchett: That's fair. I'm just clearly trying to explore the pluses and the minuses of all the options. I think for
today, for time’s sake, we're going to focus on Option 1 and 5. If we were to decide to go with Option 1, let’s
play the game and get all the pros and cons out. I believe that because of the Ice Age Trail’s desire for separation
that your organization was pushing for the trail, as you said, to be on the south side of the creek, along with that
you guys were asking that the city put in a raised path for that? Is that correct?
DuChateau: We weren't asking for that. The idea would be at most a quarter of a mile would be just a mowed
path, and if there were wet areas we would look into some sort of boardwalk structure to eliminate the
potential for wet ground.
Touchett: Was it your desire that the City would put that in?
DuChateau: We would do the work with volunteers. We would lay it out and go through the compliance issues.
Signage, all that sort of stuff would be done with Dane County volunteers.
Touchett: That's great. I just want to make sure that what I'm hearing and what you're saying either align or you
correct what I've heard.
DuChateau: We would work with Dane County Parks for structures and things like that if we had to look for
other funding sources.
Touchett: OK great. Maybe the feedback that I heard when it came to structures like the boardwalk came from
the County. I had heard there was a desire for the City to finance that portion of the Ice Age Trail if we were to
go with Option 1.
Jacobson: Nothing had been agreed upon. If there were any conversations, they were nothing official.
Touchett: Is there anything else on that Option 1?
Jacobson: Let's keep it high level at this point and then ask for questions.
Touchett: So let's talk about Option 5.
Jacobson: I'll just give an overview of Option 5. This was prepared by residents, so we thank you. The paved path
would be along the Lincoln St channel on the east side and then connect into the ice rink. The connection point
would be west of the pine forest. The paved connection to Arbor Vitae Place would occur in any option, but then
the Ice Age Trail would remain on the north side of Badger Mill Creek until it reaches the Military Ridge Reserve
bridge that's currently in existence. Then, we realign to the south side, exact location to be determined, but very
close to the edge of the wood line, through the gardens and then connect back into the trail that uses the bridge
near Old PB. There would be a small reconstruction area between the pine forest and the paved path for the Ice

Age Trail on the north side, but it would be very easy to complete because they would utilize the new bridge
that would be installed as part of our path project. The current bridge that is at the pine forest would be
removed. Option 5 is cheaper. It's not in direct alignment to the junction of the Military Ridge state trail on the
south side of the Little League complex (that also connects to other paths systems that the county owns) and
goes north under E Verona Ave. It still has a connection point, you can still get to the Military state trail, it's just
a different alignment. One of the elements between permit applications is temporary versus permanent wetland
impact. The paved path in Option 1 creates a permanent impact even though MMSD's project would be creating
that temporary impact. Option 5 wetland impacts are very minimal on a permanent basis, so that's an
advantage right there from a permitting aspect, which the DNR will like. Costs are estimates obviously from a
planning level, and the details will come out as design comes through but I'm confident in the prices that MSA
has put together.
Touchett: Looking at Option 5, I was on the Ice Age Trail yesterday thinking about the original intentions of the
bike PED study of creating more connectivity around the city for people to bike and walk. Frankly, I question
even putting in Option 5 because of its proximity to Lincoln St. It parallels Lincoln St, and Lincoln St is already
connected via bridge on this trail. I really don't know that it's worth doing this because it is being pushed so far
west.
Jacobson: You do have neighborhood connectivity though East View in the Military Ridge state trail that
provides that connectivity to the E Verona Ave and the downtown area.
Touchett: I don't know how that's any different than Lincoln St though, and we’re talking 200 yards parallel.
Jacobson: You're off-road versus on-road.
Touchett: Right, well the thing is Lincoln St is a very wide road, I walk it frequently with my dogs. Frankly, I'm
having a hard time supporting not extending towards the remaining baseball fields that are out here. I saw value
in using Option 1 because it got out to the edge of the city where football and lacrosse fields are, where the four
diamond baseball fields are. It's also a handy way to get up into the business park that is north of E Verona Ave. I
think adding this extra route which is only 200 yards off Lincoln St really doesn't add a whole lot of value to the
area.
Helmke: I am interested in the public comments.
Touchett: OK, I think it's time, please turn yourself up to the podium. I think there's a lot here to think about.
Welcome to the journey of trying to decide what's right for the City. It's never easy and I think it's important for
everyone to kind of step back and look at the big picture of everything that's here and really decide on our own,
or as a community, what we want. So please come on up. If you can just state your name for the record and
then sign in.
Public Comment: Pat Bergen, Beth Tucker Long, Jed Colquhoun, Liam Long, Amanda Mitchell, Dave Lonsdorf,
Tim Rosenfeld, Jocelyn Przywara all gave comments concerning Ice Age Trail placement. Audio/video files are
available for review on the City of Verona YouTube channel “VeronaWIMeetings.”
MOVED by Helmke, seconded by Touchett, to proceed with Option 5 for the Project ID 2022-117 Badger Mill
Creek Asphalt Path Options. Motion carried 3-0.

5.

MOVED by Touchett, seconded by Kimmett, to recommend approval of Driveway Easement at 701 S Nine
Mound Rd. Motion carried 3-0.

6.

MOVED by Touchett, seconded by Kimmett, to recommend approval of Change Order No. 1 and Project
Closeout for Project 2018-114 Lincoln Street Stormwater Management Facility. Motion carried 3-0.

7.

MOVED by Touchett, seconded by Helmke, to recommend approval of Change Order No. 2 for Project 2022-101,
2022 City of Verona Asphalt Rehabilitation. Motion carried 3-0.

8.

MOVED by Touchett, seconded by Helmke, to adjourn at 6:00pm. Motion carried 3-0.
Note: These minutes were prepared by Theran Jacobson, Director of Public Works. These minutes are based
on the notes of the recorder and are subject to change at a subsequent meeting.

Meeting Date: October 24, 2022
PW/S&W Committee Memo

Public Works/Sewer & Water Committee
Listed below is an explanation of the items on the Public Works/Sewer & Water Committee
agenda.
Item (4) Project ID 2022-110 Well 6.
The well 6 study has been completed that included multiple contractors and consultants. On
February 14, 2022 staff presented Well 6 increasing levels of nitrates and proposed a study to
aid in identifying solutions for Well 6. A copy of the minutes from the February 14, 2022 discuss
are included in the packet for ease of reference.
Also included is the report prepared by AECOM with supporting information from staff and
Andrew Jacque, Ph.D., P.E. of Water Quality Investigations.
The project team will be prepared to present the findings of the investigation and proposed
alternatives for bringing well 6 on-line.
Item (5) Agreement with Good Shepherd Evangelical Lutheran Church and Driveway
Easement at 1401 Northern Lights Road.
This agreement and driveway easement with Good Shepherd Evangelical Lutheran Church of
Madison, Wisconsin is to modify access to the Church property from CTH PD due to traffic
safety, queuing, delays, along CTH PD.
The modification of the access will remove the full access on CTH PD to a right-in right-out and
construct a full access connection from Northern Lights Road at the existing access to the City
property. A driveway will be constructed from the existing access to the City parcel to connect
to the existing Church Parking Lot. Conversations with City staff have occurred regarding
additional signs and land divisions that will follow separate approvals.
Item (6) Public Works and Utilities 5-year Capital Improvement Program within 2023 budget.
Staff will present the 5-year capital improvement program included in the 2023 budget.
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CITY OF VERONA
MINUTES
PUBLIC WORKS/SEWER & WATER COMMITTEE
MONDAY, FEBRUARY 14, 2022

1.

The meeting was called to order by Mr. Touchett at 5:17pm.

2.

Roll Call: Present: Evan Touchett, Chad Kemp, Mara Helmke. Also present: Theran Jacobson, Director of Public
Works; Jon Bublitz, Utilities Superintendent; David Yearous, Lead Water Operator; Carla Fischer, AECOM, City
Engineer; Angel Gebeau, AECOM, Water Distribution Engineer.

3.

MOVED by Touchett, seconded by Kemp, to approve the minutes of the January 24, 2022 meeting of the Public
Works/Sewer and Water Committee. Motion carried 3-0.

4.

MOVED by Touchett, seconded by Helmke, to recommend approval of agreement with Municipal Well & Pump
for Well 6 study, in an amount not to exceed $179,620.00. Motion carried 3-0.
Mr. Jacobson provide an overview of well 6 history as follows: well 6 was constructed in 2019-2020 and was online in November of 2020. Testing has showed levels of nitrates from the well increasing but still in compliance
based upon Wisconsin Department of Natural Resource (WDNR) requirements, 10 mg/L. City staff proactively
took Well 6 off-line on October 18, 2021 and coordinated with the WDNR. AECOM and City staff have been
working to obtain information necessary to propose solutions. Modeling studies are ongoing to evaluate other
pumping options (rate and depth) and to determine the vertical and horizontal movement of water in the
aquifer at the well site. The next step to be performed by Municipal Well & Pump is to remove the pump,
perform water quality sampling of the well at various depths, perform a packer test with final water sampling,
and then to re-install the pump. The results of the work by Municipal Well & Pump and AECOM will assist in
proposing solutions for improvements necessary to bring the well back on-line. The contract before you with
Municipal Well & Pump shall not exceed $179,620.00.
Mr. Bublitz stated that all six of our wells are deep wells and that the WDNR has set testing parameters that we
follow which is executed by Mr. Yearous. Mr. Yearous provided the last round of Nitrate test results from
samples collected on February 9, 2022: well 1 – 5.01 mg/L, well 2 – 1.73 mg/L, well 3 – 5.33 mg/L, well 4 – 4.26
mg/L, and well 5 – 1.5 mg/L. Mr. Yearous provided the last well 6 nitrate reading of 9.94 mg/L from the sample
collected on October 15, 2021.
Mr. Touchett asked a series of questions as follows:
1. Have these problems been solved before?
2. What will you find? Do you test at certain levels?
3. What solutions once this testing is done?
Ms. Gebeau (response to 1) stated that nitrates are common in drinking water wells with various levels
throughout the state and there are solutions to mitigate or treat. Mitigation is the most common practice due
to costs and longer-term maintenance with treatment. Ms. Gebeau continued that AECOM has been modeling
the well to determine other flow rates at various depths to determine the theoretical vertical and horizontal
movement of water based upon the geological formations from the well log and USGS data. There are six
layers of formations within in the well according to USGS data, the well is within the upper and middle layers of
the formations.
Ms. Gebeau (response to 2) stated as part of the Municipal Well & Pump work that we will collect samples which
are at various depths in the well to determine if there is a break in the concentration levels at a certain depth

along changes in the formations. The results will help determine where to set the depth for the packer test. The
packer test will isolate the upper level of the well and collect samples in the lower level of the well to verify a
depth where the well will need to be isolated at in the future. Ms. Gebeau illustrated on the white board a cross
section of the bore hole, aquifer function, and packer test.
Ms. Gebeau (response to 3) stated that once we can determine where levels of the nitrates are at a lower
concentration in the well we would have a steel casing pipe installed to that depth and the voids between the
bore hole and the casing pipe sealed. Touchett asked do you install the new casing inside the existing? Ms.
Gebeau responded yes, the existing casing pipe is a 24-inch and a small pipe would be installed, that size will be
determined at a later date.
Mr. Kemp asked how often tests are conducted for nitrates? Mr. Yearous responded that ells 3 and 6 are tested
quarterly and wells 1, 2, 4, and 5 are tested annually.
Mr. Jacobson noted that once the testing is completed the information will be brough back to the committee for
discussion. Mr. Jacobson noted that it is likely that well 6 will be off line through 2022. The regulatory agencies
will need to be brought up to speed and likely other approvals will be needed from the WDNR and potentially
the Public Service Commission.

5.

MOVED by Touchett, seconded by Kemp, to recommend approval of project closeout and change order no. 1
for Project 2021-103, Verona Street Rehabilitation Project. Motion carried 3-0.

6.

MOVED by Touchett, seconded by Helmke, to recommend awarding contract for Project 2020-116, CTH M/CTH
PB Intersection Expansion Project to Parisi Construction Co, Inc, of Verona, WI, in the amount not to exceed
$1,172,113.59. Motion carried 3-0.

7.

MOVED by Touchett, seconded by Helmke, to recommend approval of professional services agreement with JT
Engineering for construction engineering services at Sugar Creek Elementary, in the amount not to exceed
$59,962.50. Motion carried 3-0.

8.

MOVED by Touchett, seconded by Kemp, to recommend approval of agreement with Wisconsin Department of
Transportation for design and construction of Project 1204-08-72, USH 18/151 Auxiliary Lane. Motion carried 30.

9.

MOVED by Touchett, seconded by Helmke, to recommend approval of professional services agreement with KL
Engineering for construction engineering services for Project 1204-08-72, USH 18/151 Auxiliary Lane, in the
amount not to exceed $410,665.20. Motion carried 3-0.

10.

MOVED by Touchett, seconded by Kemp adjourn at 6:01pm. Motion carried 3-0.
Note: These minutes were prepared by Theran Jacobson, Director of Public Works. These minutes are based
on the notes of the recorder and are subject to change at a subsequent meeting.

September 20, 2022
Mr. Theran Jacobson, PE
Director of Public Works, City of Verona
410 Investment Court
Verona WI 53593
Subject:

Well 6 Nitrate Management Alternatives Analysis Letter Report
City of Verona, Wisconsin
AECOM Project No. 60185102

Dear Mr. Jacobson:
We are pleased to submit this letter report summarizing the results of a study into alternatives and probable
costs for water supply improvements at Well 6 for nitrate management. A summary of the alternatives is
below and descriptions for each are provided in Table 2.







Well 6 modifications
Construction of a new well
Blending water supplies
Water treatment – membrane filtration
Water treatment – biological
Water treatment – ion exchange (IX)

BACKGROUND
Verona water utility has a total of six (6) municipal supply wells. All the wells are deep wells that extend
between two aquifers, the Wonewoc aquifer and the Mount Simon Aquifer, and are illustrated in Figures 22 and 2-3 in the wellhead protection plan report1. Those figures are attached to illustrate the geological
cross-sections for the water supply wells in the Verona area.
The need for Well 6 arose from an increase in demand from the City of Verona. The oldest existing city of
Verona well (Well 1) was proposed to be abandoned in the future. The new well could not be placed in
the same place because it was unlikely to comply with requirements for distances between sources of
contamination.
Figure 7-2 is the Recommended Water System Master Plan for the City of Verona (November 2015) and
provides alternative well locations. The figure is attached to illustrate the proposed well locations. Well 6
is very near the Future Well Alternative 2 and was slightly adjusted from that location due to available
land for purchase and existing water main infrastructure.
The Well 6 location was selected because:
1. The Well 6 location is within the southeast pressure zone and provides reliability in water supply
to that area.
2. The Well 6 location is near development with high fire flow needs, and the well provides fire
protection to make up for supply storage deficiencies for fire protection.
3. The Well 6 site is in an undeveloped area that has no historic potential sources of contamination
that would conflict with regulations (WAC NR 811.12 (5) (a)).

1

AECOM 2020 – Well Head Protection Plan Water Supply Wells Verona, Wisconsin. July 2013 Updated
March 2020.
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4. The Well 6 location is far enough away from existing City of Verona wells, and other municipal
wells in neighboring communities, to minimize interference drawdown effects between wells.
5. The Well 6 location had available land for City purchase with enough setback requirements to
meet regulations (1 acre or more of land is recommended).
6. The Well 6 location had existing watermains sized to support distribution of Well 6 water
throughout the system.
7. Well 6 was adjacent to City Tax Increment Finance District Number 6 boundary and was financed
by the district to eliminate the impact to rate payers for the design, permitting, and construction of
the well.
The Verona Well 6 was constructed with 22-inch diameter casing pipe extending through upper formations
to protect the water supply from surface influences. The casing is deeper than other municipal wells in
Verona to more effectively protect the underlying groundwater. At the time of Well 6 siting selection and
construction, there were no indicators that the well site water quality would be substantially different from
other wells in the municipality.
During initial construction and evaluation, the nitrate concentrations at Well 6 were similar to other wells in
the area, around 6 milligrams per liter (mg/L), which is less than the 10 mg/L maximum contaminant limit
(MCL) established as the regulatory limit. Over two years, the nitrate concentrations at Well 6 increased
to 9.9 mg/L. These elevated nitrate concentrations are concerning, and Well 6 was taken out of service in
October 2021 until the nitrate issue is better understood and managed.
Further review of the Well 6 drilling log and televising log was completed with a focus on vertical migration
potential. During detailed review of area geologic logs, it was identified that a fault is present in the area
and has contributed to unanticipated vertical movement in the aquifer that extends between multiple
formations. The high nitrates are from surface water influences that are migrating into the lower aquifer at
a rate much higher than expected. It is determined that the nitrate migration in Well 6 is unique due to the
nature of the fractures from the fault location. Other wells are further from the fault and historic reviews of
the well logs have not indicated that significant vertical migration should be anticipated. Increasing nitrate
concentrations at other municipal wells is not anticipated.
NITRATE CONCENTRATIONS
Nitrates are an acute contaminant because they can pose an immediate health risk to infants under 6
months. Nitrates are processed in older individuals without harm, but in infants, the nitrates bind with
oxygen and result in oxygen deficiency in infants when ingested. The 10 mg/L nitrate MCL was established
to be protective of the vulnerable infant population.
Figure 1 illustrates the historic nitrate concentrations at Well 6 that ranged from 6.6 mg/L at construction to
9.9 mg/L two years later.
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Figure 1- Well 6 Historic Nitrate Concentrations

Figure 3-202 (copy attached) illustrates the contoured nitrate concentrations in the area around Well 6. This
information from the study is based on 22,811 individual nitrate measurements representing 5,499 unique
wells. The mean depth of these wells was 235 ft (median 166 feet) and mean casing depth was 123 feet
(median 104 feet). The depths of the wells indicates they mostly terminate in the shallow aquifers and above
the depth of the Well 6 casing. The raster surface represented in the figure was interpolated from 10,900
records obtained over the 2010-2014 time period. Inverse distance weighting was used to develop the
concentration contours as shown on the figure. The contoured nitrate concentrations in vicinity of Well 6
are overlayed on capture zones for the well in Figure 3-20. The 5-year capture zone area has nitrate
concentrations between 10 – 14 mg/L. Further from the well, the nitrate concentration increases to over 14
mg/L. The nitrate concentrations decrease to the southwest of the Well 6 area.
The Well 6 capture zone was developed using the Dane County Water Model and assumed water supply
from the lower-level aquifers; however, with the higher vertical hydraulic gradient due to the location of the
fault, additional surface water influences may be noted.
Well 6 pumps water that has migrated from the upper aquifer with high nitrate concentrations noted in
Figure 3-20 and from the lower aquifer that has lower nitrate concentration. It is unreliable to estimate the
future nitrate concentrations due to the unknown levels of blending between the two aquifers and the lack
of flow patterns vertically as well as horizontally to the Well 6 pump. While the future nitrate concentration
is not guaranteed, a potential concentration of 15 mg/L was utilized for review purposes within this memo.
Where applicable, ranges of raw water nitrate concentrations are evaluated.
Per the Wisconsin Department of Natural Resources (DNR), nitrate sampling must be completed when Well
6 is in service and is required quarterly in wells with raw water nitrate concentrations over half the MCL (>
5.0 mg/L). Due to the immediate health risks associated with high nitrates, online analyzers are utilized to
confirm water quality meets the nitrate objectives prior to distribution. These analyzers provided immediate
results rather than waiting for laboratory turn-around for sample results. Water system staff will compare
the monthly laboratory results with the online analyzer as a benchmark to confirm the online analyzer is
working properly.

2

McDonald 2015, Characterizing the Sources of Elevated Groundwater Nitrate in Dane County,
Wisconsin. McDonald, C.P., Parsen, M.J., Lathrop, R.C., Sorsa, K.K., Bradbury, K.R., and Kakuska, M.T.
2015
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When nitrate treatment systems are installed, they may limit the flow that could be provided from the well
in an emergency to the total treated water from the system and not the total potential volume that can be
pumped from the well. While a bypass around a nitrate treatment process may be provided for emergency
fire flow needs, it would also require water quality testing and public notification of the discharge of high
nitrate water into the system, as applicable.
WELL 6 MODIFICATION OPTIONS
The initial hope was that the existing well could be modified to reduce water flow from the upper aquifer
that has high nitrate concentrations and collect water from the lower aquifer. Typically, well modifications
would include extending the casing pipe deeper to reduce water movement from the upper aquifer into the
lower aquifer. A packer test was used to determine if well modifications would be sufficient for nitrate
concentration reduction at Well 6.
Packer testing was started in January 2022. Packer testing includes adding an expandable device into the
well bore that prevents vertical water migration in the well and allows formation isolation. The testing goal
was to determine if the well could be modified to reduce nitrate concentrations. It was noted during the test
that the upper formation is the nitrate source.
During packer testing it was confirmed that vertical migration outside the well borehole itself would not be
prevented through well modification. The vertical movement is caused by the formation at Well 6 and the
impacts of the fault on the geology in that area. There are no viable well modifications that will guarantee
nitrate concentrations will remain below the 10 mg/L MCL.
The Well 6 packer testing required the groundwater pumped during the test to be discharged to the surface
and enter the City stormwater system. The stormwater discharge was approved by DNR. It was noted that
the efforts to flush Well 6 were challenged by the lack of localized stormwater infrastructure. The packer
testing required extended temporary waterlines run into neighboring fields that presented logistical
challenges. A stormwater inlet is recommended to improve the ability to flush water quickly from Well 6
when it is required.
Although the packer testing confirmed that well modification will not meet treatment objectives for nitrate,
the first two options presented in Table 1 may be considered for improving the long-term well performance
and reducing nitrate impact from the surface. All options may be selected along with the other alternatives
presented in this analysis.
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TABLE 1
WELL 6 MODIFICATION OPTIONS SUMMARY
Options
Details
Comments
Partial Well Abandonment
Reduce the well depth to reduce
This does not reduce nitrate
long-term maintenance costs and
concentrations to meet objectives and
reduce areas with minimal use that
must be combined with other options.
may negatively impact water quality.
Increase Well Casing Depth
Add a deeper casing pipe to 420
This does not reliably reduce nitrate
feet to promote water supply from
concentrations to meet objectives and
lower in the well and reduce
must be combined with other options.
influence from vertical fractures.
This may reduce nitrate concentrations
from peak concentrations, but the cost is
not justifiable for the limited improvements
anticipated in water quality for this effort.
Other Well Maintenance
Test the well for pumping
This does not reduce nitrate
expectations, chemical treat the
concentrations to meet objectives and
well, and brush the well to prepare
must be combined with other options.
the well for return to service.
Stormwater Inlet
Add a stormwater inlet near the
Operators can quickly flush Well 6 as the
flushing hydrant and extend the
piping extensions for the flushing process
stormwater pipe to the existing
will no longer be needed.
stormwater infrastructure
Subtotal for Recommended Well Modification Options
Footnotes:
1 Costs are dated June 2022

Cost1
$36,000
(recommended)
$154,000
(not recommended)

$143,000
(recommended)
$98,000
(recommended)
$277,000

ALTERNATIVES
In addition to the Well 6 modification options, five additional alternatives were evaluated. Of those six
total, three were determined to be viable alternatives. The alternatives reviewed under the scope of this
analysis are summarized in Table 2.
TABLE 2
SUMMARY OF ALTERNATIVES
Alternative
Well 6
Modifications
Construct New Well
Blending Water
Supplies
Water Treatment –
Membranes
Water Treatment Biological
Water Treatment –
Ion Exchange

Viability
Not viable as a full solution,
some recommended
modification options noted
in Table 1
Viable option, see
Alternatives Summary
Table 14
Not viable solution
Viable option, see
Alternatives Summary
Table 14
Not viable solution
Viable option, see
Alternatives Summary
Table 14

Notes
Alternative includes well modifications to limit nitrate migration within
the well and pump only from the lower aquifer that has lower nitrate
concentrations.
Alternative includes constructing a new water supply well to replace or
blend with Well 6.
Alternative includes new pipe extending from the central pressure zone
to Well 6, controlled blending at Well 6, and distribution to the
Southeast Pressure Zone (SEPZ)
Alternative includes adding membrane treatment to remove nitrates
from the water supply.
Alternative includes adding biological treatment followed by filtration to
remove nitrates from the water supply.
Alternative includes adding IX treatment to remove nitrates from the
water supply.
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CONSTRUCT A NEW WELL
This alternative considers the construction of a new water supply well for the City of Verona with sufficient
capacity to replace Well 6 or blend with Well 6. A new water supply well requires the following items:










Well site investigation
Test borings and analysis
Engineering Report
Groundwater Sources – Site Survey Report
Test Well constructed and tested
DNR submittal on test well
Wisconsin Public Service Commission authorization
Permanent Well Construction
Wellhead Protection Plan

Like Well 6, the well would be located in the Southeast Pressure Zone (SEPZ) as that is the area with the
immediate demand for water supply to offset reduced available fire flow storage.
As indicated in the Background section above, the selection of the Well 6 site was challenging. There are
several concerns on the selection of a new well location. There are limited areas that a new well can be
located due to proximity to potential contamination sources as well as insufficient adjacent water
infrastructure to connect the well to the distribution system, available land and lot size for well construction
that could meet the setback requirements per DNR code.
Table 3 is a summary of probable costs for developing a new water supply well. The cost estimate for the
new water supply well was scaled from the Well 6 costs and the Engineering News Record construction
cost indices to estimate an order of magnitude cost in 2022 dollars. These are well siting and construction
costs only. No additional treatment is assumed or estimated under this alternative. It is estimated that a
permanent well would have a design similar to Well 6. Costs have increased significantly from the 2018
costs. For example, pipe is currently 1.5 times the 2018 price. Therefore, the costs in Table 3 are
significantly higher than the cost for original Well 6 construction.

TABLE 3
ORDER OF MAGNITUDE NEW WELL COST ESTIMATES
Item

Order of Magnitude Cost1

Well Siting Study
$15,000
Land and Acquisition Fees
$133,000
Lab Costs
$4,000
Engineering - Engineering Report, Well Site Survey,
Permanent Well Design, Specifications, Bidding, Constructed
$50,000
Related Service, PSC Application
Permanent Well
$485,000
Wellhead Protection Plan
$10,000
Estimated Total Well Costs
$697,000
Pump Station and Equipment
$1,590,000
Connecting Water Main
$481,000
Sub-Total
$2,768,000
Contingencies (~30 percent)
$831,000
Total Capital Costs (2018)
$3,599,000
Total Capital Costs (2022)
$4,166,000
Footnotes:
1 Scaled from 2018 bid cost using Engineering News Record Construction Cost Indices from October 2018 (11326.10) and
May 2022 (13110.50).
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BLENDING WATER SUPPLIES
This alternative considers construction of piping from the central treatment zone to the Well 6 site to supply
water with lower nitrate concentrations to blend with Well 6 water prior to distribution. If DNR requires
nitrate treatment, then they will require a treatment objective of 7.5 mg/L. If the utility sets up the blending
system before treatment is required by DNR, they may select an alternative treatment object such as
8.5 mg/L. The blend would be completed in a tank and the water would be pumped from the tank into the
distribution system. An online nitrate analyzer would monitor the nitrate in the central zone water supply
and the Well 6 supply and then blended water to the system to confirm the nitrate levels remain within the
acceptable range.
Figure 2 illustrates the proposed watermain extensions for the potential blending evaluation.
The water distribution system model was used to evaluate the potential water capacity available for blending
the water supplies. The WaterCAD model was last calibrated during the 2015 Master Plan. For the model
evaluation, the System Conditions are as follows:






Demands: approximately 1,990 gpm (2019 maximum day demand)
Tower 1: 22.5 feet (10 feet below overflow)
Tower 2: 10.7 feet (20.3 feet below overflow)
Tower 3: 22.5 feet (15 feet below overflow)
No Well pumps or booster station pumps operating
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Route 2

Route 1

Figure 2 - Blending Watermain from Central Zone to Well 6

The new pipe route is shown in Figure 2.
 Route 1 – 12-inch, approximately 2,400 feet, with C-Factor of 120
 Route 2 – 12-inch. Approximately 7,800 feet, with C-Factor of 120
Based on modeling results, the available flow from the Central Pressure Zone at Well 6, with route 1 and
route 2 water main improvements while maintaining 35 psi in the distribution system, is approximately 350
gpm.
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Table 4 summarizes the available flow from Well 6 at various raw water nitrate concentration and two
potential blending goals. In general, the flowrate from Well 6 is significantly limited by the flow available
from the Central Zone and makes this option not feasible.
TABLE 4
BLENDING FLOWRATES
Well 6 – Raw
Water Nitrate
Concentration
(mg/L)

Treatment Goal 8.5
mg/L - Well 6 Raw
Water Flowrate (gpm)

Treatment Goal 8.5
mg/L - Well 6 Total
Blended Water
Flowrate (gpm)1

Treatment Goal 7.5
mg/L - Well 6 Raw
Water Flowrate (gpm)

9.5 mg/L
1225
1575
438
10 mg/L
816
1167
350
10.5 mg/L
613
963
292
11 mg/L
490
840
250
12 mg/L
350
700
194
15 mg/L
188
538
117
Footnotes:
1 Nitrate concentration in the Central Zone is roughly 5 mg/L and maximum flowrate is 350 gpm

Treatment Goal 7.5
mg/L - Well 6 Total
Blended Water
Flowrate (gpm)1
788
700
642
600
544
467

The purpose of Well 6 is to provide adequate water supply to the southeast pressure zone and to provide
additional water supply in a fire event. The flowrate is significantly limited due to the lack of sufficient
pressure from the Central Zone to convey significant water volume to Well 6. During a fire event, the
capacity from the Central Zone may further decrease depending on the location and nature of the fire. This
defeats the ability to use Well 6 for water supply in a fire event.
Table 5 provides costs for two potential water main routes for water supply.
TABLE 5
ORDER OF MAGNITUDE WATER MAIN COST ESTIMATES
Item
Approximate Length2
Order of Magnitude Cost3
Route 1 - Connection at Whalen Road
2,700 feet
$675,000
Route 2 - Connection with EVA Route
7,800 feet
$1,950,000
Footnotes:
1 Assumed Utility supply capacity is sufficient to meet blending demands.
2 Approximate length. Assumed water main suitable for connection.
3 Assumed $250 per foot. Cost includes estimated water main installation.
Besides the watermain extension, blending infrastructure would be needed including an online nitrate
analyzer, blending tank, and high lift pump.
Based on preliminary evaluation, both pipe routes are required and provide only 350 gpm flow at adequate
pressure (35 psi or higher) to Well 6 for blending. The flowrate limitations with blending and the potential
lack of supply from Well 6 due to flow limitations during a fire event make blending at Well 6 a non-feasible
alternative. Therefore, this alternative is not recommended for further review.
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WATER TREATMENT – MEMBRANE FILTRATION
Membrane treatment for nitrate may include reverse osmosis (RO)
or nanofiltration (NF). Nitrate is too small to use microfilter
membranes. NF removes particles between 0.005 and 0.001
microns. Nitrate would partially be removed with NF, but there may
be some passing nitrate which would not meet the treatment
objective. RO removes down to <0.001 microns, but requires higher
pressures and higher wastewater rejection. For homeowners, point
of use (POU) RO systems are used to remove nitrate. For municipal
water treatment systems, the RO membranes would remove nitrate
to below detection but requires pumps to increase the pressure and
this process results in a high volume of wastewater (about 20
percent of the total raw water volume).
RO removes ions of specific size regardless of the type of ion it is.
RO membranes would also remove hardness from the water as well
as the nitrates. This would result in softer water supply to the
system. The variation in water hardness could result in some water
blending issues between the Central and Southeast pressure zones that would need to be reviewed
further if this was a selected treatment alternative.
RO removes nitrates to well below the 7.5 mg/L treatment objective. Therefore, some water can bypass the
treatment process and blend back with the raw water. Blending water also provides a more stable water
that has some alkalinity and hardness to provide some pH control and stability within the distribution system.
A summary of the RO option is provided in Table 6.
TABLE 6
RO DESIGN SUMMARY
Item
Pre-treatment

System

Effectiveness
Fouling
Water Quality
Waste
O&M
Summary

Parameters
Filtration – cartridge filters included as part of skid package
RO skids with multiple membranes in series.
Pump system for pressure
Membrane cleaning system.
Assume 600 gpm feed and 480 gpm treated per skid and two skids
750gpm treated water blending with untreated up to 15 mg/L nitrate Well 6 water to reach 7.5 mg/L
nitrate discharge.
Yes, treats to <0.35 g/L
Pre-treatment is required and chemical addition may be necessary to avoid fouling.
After treatment the water may be aggressive and additional chemical treatment or blending with raw
water may be required to reduce corrosivity.
Reject water has concentrated nitrate.
High volume of wastewater (~20%)
High cost for electrical use, water disposal, and chemicals.
Due to the historically higher capital and operating costs, no known full-scale nitrate treatment systems
have been put in operation for nitrate removal alone in Wisconsin. Similar systems have been installed
for water softening and AECOM has designed over a dozen sites within Ohio that are performing well.
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TABLE 7
ORDER OF MAGNITUDE RO COST ESTIMATES
Item

Order of Magnitude Cost1

Skids
$1,400,000
Building Expansion (about the size of existing Well 6)
$1,850,000
Nitrate Analyzer
$50,000
Sub-Total
$3,300,000
Engineering (15%)
$495,000
Contingencies (~30 percent)
$1,005,000
Total Capital Costs
$4,800,000
Footnotes:
1 Order of Magnitude Costs are based on similar Nov 2021 scope from Wigen (RO supplier in Minneapolis). Scope for two
skids with 90 membrane modules per train and 80% recovery rate.
In the 2015 Water System Master Plan, the average day demand in 2020 for the SEPZ was projected to
be 0.22 million gallons a day or 80 million gallons per year, and was expected to increase to 0.53 MGD and
193 million gallons per year in 2040. Well 6 can easily supply water for the entire SEPZ supply demands
and supply water to the central zone as required. For the cost analysis of the RO membrane system, it is
assumed that Well 6 will operate at 1,500 gpm treated water for 6 hours a day.
Table 8 provides an estimation of the sewer charges based on the volume of wastewater flow anticipated.
The sewer costs are based on the 20% wastewater for RO membrane treatment. The sewer discharge
charges, as of July 2022, is $4.29 per 1,000 gallons. Sewer discharge rates are set by the City of Verona
with the greatest cost of the Sewer utility expenses from Madison Metropolitan Area Sewerage District
(MMSD) that provides raw waste water treatment service to the City of Verona. Some utilities in Ohio have
successfully discharged RO wastewater to surface water. This would require additional analysis on the
water quality of the reject water and the receiving water and a regulatory review.
TABLE 8
SEWER CHARGES AT VARIOUS RAW WATER NITRATE CONCENTRATIONS
Well 6 – Raw
Water Nitrate
Concentration
(mg/L)

Volume of treated
water (gpm)

Volume of wastewater
(gpm)

9.5 mg/L
316
10 mg/L
375
10.5 mg/L
429
11 mg/L
477
12 mg/L
563
15 mg/L
750
Footnotes:
1 Assumes 1,500 gpm distributed for 6 hours per day
2 Volume charges for sewer at $4.29 per 1,000 gallons
3 Based on treating nitrate levels to less than 7.5 mg/L

79
94
107
119
141
188

Total volume
wastewater per year
(MG)
10.4
12.3
14.1
16.7
18.5
24.6

Total cost per year
$45,000
$53,000
$60,000
$67,000
$79,000
$106,000

Aside for the sewer charges noted in Table 8, other operational costs include chemical cleaning,
membrane replacement, and pumping electrical costs. Treated water hardness would range from 170
mg/L to 268 mg/L depending on the blend ratio.
WATER TREATMENT – BIOLOGICAL REDUCTION
Nitrate can be biologically reduced in fluidized bed reactors (FBR). A FBR keeps a bed at a constant 25%
expansion and maintains a uniform flow through the process. Although other biological reactors have been
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reviewed, FBR have proven performance for nitrate reduction. This may be attributed to the uniform flow
maintained and the maintenance of anaerobic conditions throughout the column.
An anaerobic biological treatment process encourages microbial growth in the absence of oxygen. FBR
treated water will require clarification and filtration prior to distribution as biomass will continuously slough
off the media. Clarification and filtration after the FBR will prevent biogrowth entering the distribution
system. Clarification and filtration followed by disinfection mimics the treatment required of a surface water
system. An upset of the process may allow some of the biomass to pass through clarification and filtration
processes. However, automatic detection devices, such as on-line turbidimeters can alert operators of the
potential problem, allowing them to respond, minimizing this risk.
The treatment train is described in Table 9 and would include a fluidized bed reactor (FBR), aeration tank,
clarification, and multi-media filtration. The treatment process feeds phosphoric acid, acetic acid, air,
coagulant, and polymer at various points throughout the treatment train. The phosphoric acid and acetic
acid provide nutrients and “food” for the microorganisms in the FBR. The coagulant and polymer coagulate
particles which improves particulate removal through clarification and granular media filtration.
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TABLE 9
FBR DESIGN SUMMARY
Process
Fluidized Bed
Reactor (FBR)

Additives




Acetic Acid
Phosphoric Acid
pH Control

Discussion





Aeration Tank



Air






Multi-Media
Filtration
Equipment
FBR
Effectiveness
Fouling
Equipment
Waste
O&M
Summary



Polymer (as
needed)




Granular Activated Carbon (GAC) media is used for a growth medium to
remove nitrate by adsorption while the biological growth occurs that will
further remove nitrate.
Phosphoric acid and acetic acid are fed to provide sufficient organic
carbon and phosphorous to encourage anaerobic bacterial growth.
pH is controlled through the process, maintaining chemically stable
water. Calcium carbonate precipitation is not expected to occur to any
significant extent in this process.
Nitrates (NO3=) will be reduced primarily to ammonia and trace amounts
of nitrite. Ammonia is expected to be consumed as a nutrient in the
FBR process
Sulfate (SO4=) reduction occurs to sulfite and hydrogen sulfide.
Hydrogen sulfide produced in the FBR process is removed to avoid
unpleasant taste and odor. Residual reduced sulfur, sulfite, and
hydrogen sulfide, will be oxidized to a soluble sulfate.
Dissolved oxygen concentration near saturated (> 9.0 mg O2/L)
Aeration releases carbon dioxide from the water, shifting the inorganic
carbon from bicarbonate (HCO3-) to carbonate (CO3=). Depending on
the feed water pH prior to the aeration tank, the shift may cause
precipitation of calcium carbonate. The calcium carbonate precipitation
may be minimized by pH adjustment prior to the FBR.
Suspended material will be removed through the filtration process.
Saturated dissolved oxygen in the filter feed water will encourage
biological growth on the multi-media filter. Chlorinated backwash would
reduce biological activity in the filter.

Design
Biological treatment using anaerobic conditions.
All results are < detect after the initial ripening period for the FBR process – typically 2 weeks.
Suspended solids, organics, sulphate
Requires a building expansion
Filter backwash water
Chemical feed and filter backwash wastewater
Would require multiple treatment processes due to the use of biological treatment and potential for
hydrogen sulfide formation.
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TABLE 10
ORDER OF MAGNITUDE FBR COST ESTIMATES
Item

Order of Magnitude Cost1

Equipment (1.5 times the IX equipment cost due to reactors
at twice the loading rate and filters at the same loading rate
$4,275,000
as IX equipment)
Building Expansion (twice the size of existing Well 6)
$3,700,000
Nitrate Analyzer
$50,000
Sub-Total
$8,025,000
Engineering (15%)
$1,204,000
Contingencies (~30 percent)
$2,471,000
Total Capital Costs
$11,700,000
Sewer Volume Charges2
$85.80 per million gallons treated
Footnotes:
1 Order of Magnitude Costs are provided for example comparison in the alternatives analysis and are reflective of the level of
review.
2 Volume charges at $4.29 per 1,000 gallons
There are no known drinking water treatment systems that utilize biological removal of nitrate. These
systems are typically reserved for industrial treatment systems. Without proven performance in the drinking
water industry, this treatment option is not recommended for further review.
WATER TREATMENT – ION EXCHANGE
Ion exchange (IX) uses a man-made media called IX resin to preferentially adsorb an ion with higher charge
and release an ion with lower charge. The media is made with many adsorption sites to maximize the
adsorption potential. Specialized chemistry and manufacturing techniques have resulted in many resin
variants.
Some resins will preferentially adsorb certain ions due to their design. All resins have the possibility to
adsorb water constituents that may not be of concern and thus reduce the adsorption capacity of the media
for the contaminant. For this reason, detailed water quality is required to evaluate the resin performance.
Water quality information was also used to develop cost estimates. The useful life of the nitrate-selective
resins depends on the concentration of different ions in the water. The more nitrate in the water, the faster
the resin will need to be regenerated. Some nitrate-selective resins will also remove sulfate, uranium, and
other ions from the water, but typically there are no issues with reduction in those ions in the final water
quality. The resin will discharge chloride into the water and may raise the chloride concentration. This can
result in water quality issues in the distribution system if excessive ions are removed and subsequently,
chloride is displaced. This can be reviewed during a water quality evaluation with IX in a preliminary design
review.
The design provided is based on a Hungerford and Terry IX system that has been used successfully at
other drinking water utilities in Wisconsin.
The new system will be capable of treating from 15 mg/L nitrate to 7.5 mg/L nitrate or less. The flowrate
used for the design was 1,500 gpm, which would require a vessel size that is 8-feet in diameter based on
a maximum loading rate of 7 gpm/ft2.
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TABLE 11
IX DESIGN SUMMARY
Item
Manufacturer
Vessel Configuration
Maximum Loading Rate
Maximum Treated Flow per
vessel
Bypass flow per vessel
Maximum treated water flow per
vessel
Regeneration Frequency
Resin Type
Resin Depth
Sample port
Access
IX Resin
Regeneration
Effectiveness
Fouling
Equipment
Waste
O&M
Summary

Design
Hungerford and Terry
3-operating 1-standby
8-foot diameter (50ft2)
7 gpm/ft2
350 gpm
Varies
Varies
TBD volume per vessel between regenerations
Dowex 1
3 feet (38.5 inches)
At bottom of each IX vessel
At each vessel top and view port at resin depth
Various vendors and types
Brine and rinse volumes. Roughly 2 percent of total flow
Very effective and often used
Any oxidant prior to IX treatment will reduce the life of the resin. Other water quality
factors will shorten the bed life of the resin including sulfate, and various radionuclides
and organics.
Pressure IX vessels, chemical tanks, pumps, and water softener for regeneration water
supply.
Trials to treat waste biologically have had mixed results. Typical disposal is to a waste
handling or evaporation pond.
Costs are reduced from IX disposal; however, will require upkeep of additional space
and additional operator time to manage regeneration.
This is a proven technology in drinking water.

Ion Exchange System Regeneration and Backwash
Regeneration is critical for proper operation of the IX system as it prepares the resin to remove more
nitrate from the water. Regeneration is initiated in one of two ways:
1.
2.

Manually
Volume of water treated

High pressure loss or high nitrate residual from a vessel will trigger an alarm and a shutdown of that unit.
The operator will need to manually initiate a backwash if needed to remedy the issue.
Regeneration begins based on the volume of water treated in a vessel. This value will be field adjustable
to account for the variation in nitrate concentration in the raw water. The IX process typically has a 98%
recovery rate, meaning 2% of the total treated volume is wasted.
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TABLE 12
ORDER OF MAGNITUDE IX COST ESTIMATES
Item

Order of Magnitude Cost1

Equipment
$2,850,000
Building Expansion (about the size of existing Well 6)
$1,850,000
Nitrate Analyzer
$50,000
Sub-Total
$4,750,000
Engineering (15%)
$713,000
Contingencies (~30 percent)
$1,437,000
Total Capital Costs
$6,900,000
Footnotes:
1 Order of Magnitude Costs are provided for example comparison in the alternatives analysis and equipment costs are based
on cost update from Hungerford and Terry provided May 2022.
2 Volume charges at $4.29 per 1,000 gallons
Table 13 provides an estimation of the sewer charges based on the volume of wastewater flow anticipated.
The sewer costs as 10% of the costs from IX due to the volume variation of 20% wastewater for RO
membrane treatment to 2% wastewater from IX.
TABLE 13
SEWER CHARGES AT VARIOUS RAW WATER NITRATE CONCENTRATIONS – ION EXCHANGE
Well 6 – Raw Water
Nitrate Concentration
(mg/L)

Volume of treated
water (gpm)

9.5 mg/L
316
10 mg/L
375
10.5 mg/L
429
11 mg/L
477
12 mg/L
563
15 mg/L
750
Footnotes:
1 Assumes 1,500 gpm distributed for 6 hours per day
2 Volume charges for sewer at $4.29 per 1,000 gallons

Volume of
wastewater (gpm)
7.9
9.4
10.7
11.9
14.1
18.8

Total volume wastewater
per year (MG)
1.04
1.23
1.41
1.67
1.85
2.46

Total cost per
year
$4,500
$5,300
$6,000
$6,700
$7,900
$10,600

The backwash waste from IX has a high concentration of chloride in the wastewater. It is noted that the
MMSD has an ongoing effort to reduce chlorides entering the watershed and may prefer alternatives to the
IX treatment that is more typically utilized in the state for nitrate removal.
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ALTERNATIVES CONCLUSION
Modifications to Well 6 construction to pump from only the lower aquifer will not meet the nitrate objectives due to the vertical movement of water in
the formation around the well. Some modifications are recommended for operational efficiency at Well 6 totaling $277,000.
Blending is not a viable option because inadequate water supply is available from the Central Zone (only 350 gpm) to blend with Well 6, and the
blending strategy would potentially limit the water supply from Well 6 in a fire event.
Biological treatment for nitrate is not a typical drinking water treatment process and is considered not technically feasible due to the lack of performance
history in the drinking water industry.
To address the Well 6 Nitrate issues, the following viable alternatives are provided:

Alternative
Construction of a new well

Likelihood Nitrate
Objectives Met
Locate outside
vertical migration
area.

TABLE 14
ALTERNATIVES SUMMARY
Constructability
Waste
Comments
and Operability
Production
Considerable issues
None
Lowest life cycle cost option.
with site location
Other potential issues with water quality and
anticipated.
siting may include location proximity to sanitary
sewer and available land for purchase.

Order of
Magnitude Cost1
$4,166,000

Costs for well construction have increased
significantly from the 2018 construction period
with an example of pipe costs increases of 1.5
times the historic costs.
Water Treatment – Membrane
Filtration

Water Treatment – Ion Exchange

Will treat to less
than 7.5 mg/L
discharged

High

High volume
Low TDS

Will treat to less
than 7.5 mg/L
discharged

High

Low volume
High TDS and
chlorides

Footnotes:
1 Costs are in order of magnitude
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RO Membrane treatment creates 20% of
backwash waste and requires additional power
for operations. Operational costs are
significantly higher for a membrane treatment
system.
High chloride wastewater is a concern for the
wastewater treatment facility.

$4,800,000

$6,900,000

It is recommended that the Utility enter into further investigations into water treatment using membrane filtration as it has a high likelihood of success,
lower capacity cost, and does not significantly impact the sewer discharge chloride concentrations. As sewer discharge is a significant portion of the
membrane operational cost, it is recommended that MMSD is contacted regarding potential efforts to cost share to reduce long-term operational costs
as possible. Other options for stormwater discharge of the RO wastewater should also be investigated.
NEXT STEPS
October 31, 2022 is the deadline for submitting the preliminary evaluation ranking form and intent to apply form to the Safe Drinking Water Loan
program. It is recommended that the utility evaluate if they would like to submit for loan funding and further update costs associated with the potential
project in preparation for a submittal. Following the submittal, the utility would have until June of 2023 to submit the design to DNR for loan deadline
requirements.
We look forward to discussing these results with the Utility. Please feel free to call me at 715-498-1254 if there are any questions regarding this
alternatives analysis.
Sincerely,

Angel Gebeau, PE BCEE
ec/enc: Utility Committee
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AGREEMENT
GOOD SHEPHERD EVANGELICAL LUTHERAN CHURCH PROPERTY
This Agreement (the “Agreement”) is made this ___ day of __________, 2022, by
and between the City of Verona, a Wisconsin municipal corporation (the “City”), and Good
Shepherd Evangelical Lutheran Church of Madison, Wisconsin (“Good Shepherd”).
RECITALS
A.

Good Shepherd owns the property described in Exhibit A attached hereto and
incorporated herein (the “Property”), which Property is located in the City.

B.

In 2016, the City and Good Shepherd executed a Property Acquisition Agreement
recorded with the Dane County Register of Deeds Office as Document No.
5264094. The Property Acquisition Agreement contained language in Section 6(e)
that addressed, in part, access to the Property.

C.

In 2021, the City and Good Shepherd executed an Annexation Agreement, Good
Shepherd Evangelical Lutheran Church Property (the “Annexation Agreement”)
recorded with the Dane County Register of Deeds Office as Document No.
5737993. The Annexation Agreement contained language in Section 3.a. that
addressed, in part, access to the Property. Further, the language in Section 3.a. of
the Annexation Agreement deleted and replaced the language in Section 6(e) of the
Property Acquisition Agreement.

D.

The Property is adjacent to County Highway (CTH) PD and Northern Lights Road.
The City is currently in the process of designing and constructing, or causing to be
constructed, improvements to CTH PD and Northern Lights Road (generally, the
“Road Construction”). The Road Construction will modify access to the Property.

E.

The City and Good Shepherd agree and acknowledge that they enter into this
Agreement for their mutual benefit and in order to specify certain rights, obligations,
conditions, and liabilities.

1

AGREEMENT
NOW, THEREFORE, for good and valuable consideration, the receipt and
sufficiency of which is hereby acknowledged, the parties agree as follows:
1.

Recitals. The representations and recitations set forth in the foregoing paragraphs
are material to this Agreement and are hereby incorporated into and made a part of
this Agreement as though they were fully set forth in this paragraph, subject to all
of the terms and conditions in the balance of this Agreement.

2.

Driveway Easement. Upon execution of this Agreement, the parties shall execute
the Driveway Easement attached hereto as Exhibit B.

3.

Certified Survey Map; Sign. The City agrees to pursue approval of a certified
survey map (CSM) consistent with the form attached hereto as Exhibit C. The
purpose of the CSM is to create a parcel upon which a digital sign for Good
Shepherd may be located. If the CSM is approved, the City agrees to convey the
parcel to Good Shepherd via quit claim deed for One Dollar ($1.00). The digital
sign shall be subject to approval by the City pursuant to the City’s Zoning and Sign
Ordinance. If the CSM and the sign are approved, the City shall install the
foundation for the digital sign at a location mutually agreed upon by the City and
Good Shepherd. If Good Shepherd chooses to release its rights under the Driveway
Easement identified in Section 2 above, Good Shepherd shall convey the parcel back
to the City via quit claim deed for One Dollar ($1.00).

4.

Prior Access Easement. In 2004, Payne & Dolan, Inc., Wingra Stone Company,
and Good Shepherd executed an easement recorded with the Dane County Register
of Deeds Office as Document No. 3874095 (the “Quarry Easement”). The Quarry
Easement was for access through property now owned by the City (formerly owned
by Payne & Dolan, Inc. and Wingra Stone Company). Upon execution of this
Agreement, Good Shepherd agrees to execute a document in a form approved by
the City releasing the Quarry Easement.

5.

General Provisions.
a.

Duration. This Agreement shall continue until a written release is signed by
the parties.

b.

Warranty. Good Shepherd warrants and represents that it owns the Property.

c.

Governing Law. This Agreement shall be governed by, and enforced in
accordance with, the laws of the State of Wisconsin. Any claim arising under
2

this Agreement shall be brought in Dane County Circuit Court, Dane County,
Wisconsin.
d.

No Third Party Beneficiaries. No claim as a third party beneficiary under
this Agreement by any person shall be made or valid against the parties.

e.

Amendments and Modifications. No amendment or modification to this
Agreement shall be effective until it is reduced to writing and approved and
executed by all parties to this Agreement.

f.

Interpretation. This Agreement shall be construed without regard to the
identity of the party who drafted the various provisions of this Agreement.
Moreover, each and every provision of this Agreement shall be construed as
though all parties to this Agreement participated equally in the drafting of
this Agreement. As a result of the foregoing, any rule of construction that a
document is to be construed against the drafting party shall not be applicable
to this Agreement.

g.

Entire Agreement. This Agreement constitutes the entire agreement between
the parties and supersedes any and all prior agreements and negotiations
between the parties, whether written or oral, relating to the subject matter of
this Agreement.

h.

Severability. If any part of this Agreement or its application to any person
or property be held invalid by a court of competent jurisdiction, the
remaining provisions of this Agreement shall not be impaired thereby, and
the remaining provisions shall be interpreted, applied and enforced so as to
achieve, as near as may be, the purpose and intent of the Agreement to the
greatest extent permitted by applicable law.

i.

Non-Waiver. The City shall be under no obligation to exercise any of the
rights granted to it in this Agreement. The failure of the City to exercise at
any time any right granted to the City shall not be deemed or construed to be
a waiver of that right, nor shall the failure void or affect the City’s right to
enforce that right or any other right.

j.

Authority. The parties agree that the undersigned signatories to this
Agreement have full power and authority to act on behalf of the parties, and
that all necessary and enabling resolutions have been enacted.

k.

Effective Date. This Agreement shall be effective commencing on the date
indicated in the first paragraph above.
3

l.

Counterparts. This Agreement may be executed in one or more counterparts
and upon execution and delivery by each of the parties hereto shall constitute
one and the same enforceable agreement.
[Signature pages to follow]
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IN WITNESS WHEREOF, the parties have caused this Agreement to be executed
by individuals and officers duly authorized.
CITY OF VERONA

By __________________________
Luke Diaz, Mayor
By __________________________
Holly Licht, City Clerk
STATE OF WISCONSIN
COUNTY OF DANE
Personally came before me this _____ day of _______________, 2022, the above
named Luke Diaz and Holly Licht, to me known to be the Mayor and City Clerk of the
City of Verona, and the persons who executed the foregoing instrument and acknowledged
the same.
_______________________________
Print Name: _____________________
Notary Public, State of Wisconsin
My Commission: _________________

5

Good Shepherd Evangelical
Lutheran Church of Madison, Wisconsin

By: __________________________
Name: __________________________
Title: __________________________

By: __________________________
Name: __________________________
Title: __________________________
STATE OF WISCONSIN
COUNTY OF DANE
Personally, came before me this _____ day of _______________, 2022, the above
named ________________________ and ________________________, to me known to
be the persons who executed the foregoing instrument and acknowledged the same on
behalf of Good Shepherd Evangelical Lutheran Church of Madison, Wisconsin.

______________________________
Print Name: _____________________
Notary Public, State of Wisconsin
My Commission: _________________
Attachment: Exhibit A – Legal Description of the Property
Exhibit B – Driveway Easement
Exhibit C – Form of Certified Survey Map
This instrument drafted by:
Bryan Kleinmaier
Stafford Rosenbaum LLP
P.O. Box 1784
Madison, WI 53701
608/256-0226
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EXHIBIT A
LEGAL DESCRIPTION OF THE PROPERTY
All that part of the Northeast ¼ of the Northwest ¼ of Section 9, T6N, R8E, in the Town
(now City) of Verona, Dane County, Wisconsin, lying Southeasterly of the centerline of
County Trunk Highway “PD”, EXCEPT land conveyed to Dane County by instrument
recorded June 15, 1990, in Vol. 14323 of Records, Page 30, as Document No. 2205589,
and EXCEPT lands conveyed to the City of Verona by Deed recorded as Document No.
5264097.
PIN 286/0608-092-8260-2

7

EXHIBIT B
DRIVEWAY EASEMENT
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DRIVEWAY EASEMENT
This Driveway Easement (the “Easement”) is
entered into as of the ___ day of ___________, 2022.
For good and valuable consideration, the receipt and
sufficiency of which is hereby acknowledged, the
City of Verona, a Wisconsin municipal corporation
(“Grantor”), does hereby convey, grant, transfer, and
assign to Good Shepherd Evangelical Lutheran
Church of Madison, Wisconsin (“Grantee”), and its
successors or assigns, the rights and easement
hereinafter described.
1.

Grantee Property. Grantee owns land in the
City of Verona, Dane County, Wisconsin,
which land is described in Exhibit A attached
hereto and incorporated herein (the “Grantee
Property”).

THIS SPACE RESERVED FOR RECORDING DATA
RETURN TO:

City of Verona
Attn: City Clerk
111 Lincoln Street
Verona, WI 53593

2.

Grantor Property; Driveway Easement. P.I.N.
286/0608-092-9501-2
Grantor owns land in the City of Verona,
Dane County, Wisconsin, which land is
described in Exhibit B attached hereto and incorporated herein (the “Grantor Property”).
Grantor does hereby grant, convey, transfer, and assign to Grantee a non-exclusive
easement in perpetuity (subject to Section 6) over the portion of Grantor Property shown
on Exhibit C attached hereto and incorporated herein (the “Easement Area”) for the sole
purpose of ingress and egress access to the Grantee Property.

3.

Grantor Obligations.
a.

Construction of Church Driveway.
(1)

Grantor shall construct, or caused to be constructed, a driveway (the
“Church Driveway”) within the Easement Area (and Temporary
Construction Easement Area) and in the manner and location as shown on
the plans prepared by AECOM under City ID 2022-113 on file with the
City of Verona Director of Public Works (the “Driveway Plans”). The
Driveway Plans were prepared using City Engineering standards and the
Church Driveway will be constructed to the same City Engineering
standards.

(2)

Construction of the Church Driveway shall include the following:
placement of fill material, gravel base course, cross culvert, ditch to
convey runoff, asphaltic driving surface, pavement markings to STA
101+00 of the Church Driveway alignment, gravel shoulder, foundation
for directional sign at the southeast corner of the intersection of CTH PD
1

and Northern Lights Road, down LED lighting along the Church
Driveway, earthen berm with vegetative landscaping and tree plantings
adjacent to the Church Driveway near STA 100+50 of the Church
Driveway alignment to the east to screen the entrance, vegetative
landscaping and tree plantings along the Church Driveway as shown on
the Driveway Plans. The location of junction boxes along the Church
Driveway shall conform to the Driveway Plans and meet applicable
building codes.
(3)

Electrical power for the LED lighting and data connection will be at
“Point of Termination” at a junction box located outside of the existing
building (the “Building”) as shown on the Driveway Plans. Grantor shall
install conduit(s) along the Church Driveway within the Easement Area to
provide service (power and communication) connectivity from the Point
of Termination to the driveway lighting, the proposed digital sign location
at the northeast quadrant of the intersection of Northern Lights Road and
the Church Driveway, and the proposed directional sign to be located on
the Grantee Property near the southeast quadrant of the intersection of
CTH PD and Northern Lights Road. For avoidance of doubt, Grantee
shall pay utility costs associated with use of the lighting once it is
constructed and installed. Grantee desires to have the following lighting
control: (i) Church Driveway entrance areas shall be dusk to dawn; and (ii)
lighting along the Church Driveway shall be controlled similar to existing
Grantee parking lot lighting.

(4)

Construction shall commence as soon as practicable after execution of this
Easement with substantial completion to be complete by December 1,
2022 weather permitting. In the event weather prevents asphaltic
pavement placement for the Church Driveway before winter, construction
shall proceed to the greatest extent possible to provide a reasonably
traversable driveway as soon as practicable. In any event, until the
driveway is traversable, the City shall maintain left turn access from CTH
PD traveling westward to the Grantee Property and left turn capability out
of the Grantee Property onto the CTH PD left turn lane to Northern Lights
Road. For purposes of this subsection (4), “traversable” means all of the
following work has been completed consistent with the Driveway Plans:
all borrow necessary to construct the Church Driveway pavement section
is placed, 10-inches of base aggregate dense is installed, road signs are
installed, gravel shoulders are constructed, and Church Driveway lighting
is installed and operational.

(5)

Grantor shall secure from the contractor constructing the Church
Driveway and provide to Grantee:
a.

A Certificate of Insurance evidencing the contractor has purchased
a policy of Commercial Contractor General Liability Insurance
2

covering the construction period and naming Grantee as an
additional insured. A copy of the additional insured endorsement
shall also be provided. Said policy shall be in the amount of
$1,000,000 general aggregate, per event; $1,000,000 each
occurrence limit and shall include coverage for premises and
operations liability, contractual liability, personal injury, and
property damage.

b.

4.

b.

Certificate of Warranty for the work completed under the
Driveway Plans warranting the work will be built in a good,
workmanlike manner, free of substantial defects in both labor and
materials for a period of 12 months from the date of substantial
completion.

c.

The proof of insurance and warranty required under paragraphs a.
and b. above shall be provided with an acknowledgment that they
have been provided in recognition that Grantee is a beneficiary of
the construction contract, that adequate consideration has been
paid for providing such proof of insurance, and that Grantee is
relying on said proof of insurance and warranty to permit
contractor to proceed with construction.

Directional Signs. To address public safety issues, Grantor shall install, or cause
to be installed, and maintain the following directional signs as identified on the
Driveway Plans.
(1)

“Left arrow (symbol) Church (word)” within the right-of-way at the
following locations: (1) Median of County Highway (CTH) PD facing east
for westbound vehicular traffic approximately 1500-feet east of the
Northern Lights intersection (more specifically 170-feet east of the
location that the westbound left turn lane taper begins and 100-feet west of
the Woods Road intersection) and (2) median of Northern Lights Road
facing north for southbound vehicular traffic approximately 200-feet south
of CTH PD.

(2)

“Right arrow (symbol) Church (word)” within the right-of-way at the
following location: (1) terrace of Northern Lights Road facing south for
northbound vehicular traffic approximately 200-feet south of the Church
Driveway entrance Grantor Property.

(3)

A “Do Not Block Intersection” sign at the Driveway Entrance off of
Northern Light Road to the Grantor Property, facing south.

Grantee Obligations.
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a.

b.

Temporary Construction Easement. Pursuant to this Section 4.a., Grantee grants
to Grantor a temporary construction easement as follows:
(1)

The temporary construction easement area is defined as a swath of land on
Grantee’s Property as referenced by points on the Driveway Plans, more
specifically: Five (5)-feet beyond the southern slope intercept along the
Church Driveway Alignment and north from the proposed edge of
shoulder of the Church Driveway Alignment to the right-of-way of CTH
PD and including the areas in between. The temporary construction
easement area also includes land that is 15-feet wide and is necessary to
construct the conduits from STA 108+90 to the Point of Termination near
the Building. This temporary construction easement area allows for the
installation of erosion control measures, construction of the Church
Driveway, ditch lines for drainage, and restoration of the disturbed
surfaces.

(2)

The temporary construction easement shall expire upon completion of the
project but no later than August 1, 2023.

(3)

Grantor’s employees, agents, and contractors shall have the right to enter
upon the temporary construction easement area for purposes of
construction of Church Driveway and incidentals associated with the
Church Driveway construction.

(4)

Following construction, all disturbed surfaces (turf, topsoil, etc.) within
the temporary construction easement area shall be restored, at Grantor’s
sole expense, to a condition equal to, or better, than existed prior to
construction.

Maintenance of Church Driveway and Easement Area. Grantee shall maintain the
Easement Area in the same manner that it maintains the Grantee Property,
including, but not limited to, mowing of adjacent vegetative area parallel to the
Church Driveway, removing snow and ice from the Church Driveway,
maintenance of light LED lighting along the Church Driveway and, when
necessary, maintaining and/or re-constructing any concrete and/or asphaltic
surfaces including gravel base course within the Easement Area. Grantee agrees
and acknowledges that Grantor shall not maintain, and shall have no obligation to
maintain or re-construct, the Church Driveway, lighting system, or ditch lines
within the Easement Area.
(1)

The area of the Church Driveway subject to the maintenance above
excludes the east-west driveway that connects to Northern Lights Road
that provides ingress and egress access to the Grantor Property. The
Church Driveway maintenance limits start at STA 100+25 of the Church
Driveway alignment (as shown on the Driveway Plans) and continues
north through the Easement Area and into the Grantee Property.
4

(2)

Grantee is permitted to perform snow and ice removal along the east-west
driveway on the Grantor Property from the outside edge of the travel way
of the northbound outside lane of Northern Lights Road to the Church
Driveway connection point as shown at STA 100+25 of the Church
Driveway alignment as shown on the Driveway Plans. Snow and ice shall
not be pushed across Northern Lights Road. Snow and ice shall be
deposited adjacent to the Church Driveway in a manner consistent with
how Grantee removes snow and ice from its parking lot and shall not
cause damage to the Grantor Property. Grantor may revoke the
permission provided to Grantee under this subsection (2) if Grantor, in its
sole discretion, determines that damage has occurred to the Grantor
Property as a result of Grantee’s snow and ice removal or if Grantee’s
removal of the snow and ice is deemed not satisfactory.

(3)

Following installation of the Church Driveway, no permanent grade
changes (additional overburden or excavation cuts) shall occur within the
Easement Area without first obtaining approval of Grantor. Further,
following installation of the Church Driveway, no excavation or any land
disturbance is permitted within the Easement Area without first obtaining
approval of Grantor.

5.

Public Utilities. Grantee agrees and acknowledges that Grantor has underground and
overhead utility facilities located in, under, or above the Easement Area, or has the right
to place such facilities within the Easement Area. Grantee shall not take any action or
permit other to take any action that interferes with or is inconsistent with Grantor’s utility
facilities or its right associated with the utility facilities.

6.

Modifications to Easement. Grantee acknowledges that Grantor may modify the west
most property line on parcel ID 286/0608-092-9501-2, which is also the eastern boundary
of the right of way of Northern Lights Road. If Grantor modifies the right-of-way of
Northern Lights Road in the future, the legal description for the Easement Area may
change. The potential change will be limited to the alignment of the east-west portion of
the easement and shall not eliminate or move any portion of the north-south portion or
require the relocation or reconstruction of any portion of the driveway constructed or
maintained pursuant to this Easement. For avoidance of doubt, the rights granted to
Grantee under this Driveway Easement are not amended by this Section 6; it is only an
adjustment to the legal description of the Easement Area that may occur pursuant to this
Section 6.

7.

Adjacent easements. Grantee acknowledges that the Grantor has a recorded Utility
Easement Agreement with Epic System Corporation under Document No. 5705771 and a
recorded Access Easement with American Transmission Company under Document No.
5705770 that overlap, in part, with the Easement Area.

5

8.

Binding Effect. The Easement granted by this document shall run with the land, is
binding upon the successors and assigns of Grantor, and shall benefit Grantee and its
successors and assigns.

9.

Authority. Grantor and Grantee agree and acknowledge that the undersigned signatories
to this Easement have full power and authority to act on behalf of Grantor and Grantee,
and that all necessary and enabling resolutions have been enacted.

10.

Non-Use. Non-use or limited use of the rights granted in this Easement shall not prevent
Grantee from later use of its rights to the fullest extent authorized in this Easement.

11.

No Third Party Rights. Nothing in this Easement shall be deemed to create any right or
privilege in any person or entity not a party to this Easement.

12.

Counterparts. This Easement may be executed in one or more counterparts and upon
execution and delivery by each of the parties hereto shall constitute one and the same
enforceable agreement.

13.

Entire Agreement. This Easement contains the entire agreement between the parties and
may be amended only by an instrument in writing signed by all parties. All approvals
required hereunder shall also be in writing.
[Signature pages follow]
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IN WITNESS WHEREOF, the parties have hereunto set their hands and seals as of the
dates noted below.
GRANTOR:
CITY OF VERONA
By
Luke Diaz, Mayor
By
Holly Licht, City Clerk
STATE OF WISCONSIN
COUNTY OF DANE
Personally, came before me this _____ day of __________________, 2022, the above
named Luke Diaz and Holly Licht, to me known to be the Mayor and City Clerk of the City of
Verona, and the persons who executed the foregoing instrument and acknowledged the same.
Print name: ____________________
Notary Public, State of Wisconsin
My Commission:
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GRANTEE:
Good Shepherd Evangelical Lutheran
Church of Madison, Wisconsin

By:
_____________________________
Name: _____________________________
Title: _____________________________

By:
_____________________________
Name: _____________________________
Title: _____________________________
STATE OF WISCONSIN
COUNTY OF DANE
Personally, came before me this ___ day of _______________, 2022, the above-named
__________________ and ___________________, to me known to be the persons who executed
the foregoing instrument, and acknowledged the same.
_______________________________
Print Name: _____________________
Notary Public, State of Wisconsin
My Commission: _________________
Attachment:

Exhibit A – Legal Description of Grantee Property
Exhibit B – Legal Description of Grantor Property
Exhibit C – Legal Description and Map of Easement Area

This instrument drafted by:
Theran Jacobson, P.E.
Director of Public Works
City of Verona
410 Investment Court
Verona, WI 53593
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EXHIBIT A
LEGAL DESCRIPTION OF GRANTEE PROPERTY
All that part of the Northeast ¼ of the Northwest ¼ of Section 9, T6N, R8E, in the Town (now
City) of Verona, Dane County, Wisconsin, lying Southeasterly of the centerline of County Trunk
Highway “PD”, EXCEPT land conveyed to Dane County by instrument recorded June 15, 1990,
in Vol. 14323 of Records, Page 30, as Document No. 2205589, and EXCEPT lands conveyed to
the City of Verona by Deed recorded as Document No. 5264097.
PIN 286/0608-092-8260-2

9

EXHIBIT B
LEGAL DESCRIPTION OF GRANTOR PROPERTY
The Southeast Quarter of the Northwest Quarter (SE ¼ NW ¼) and the Northeast Quarter of the
Southwest Quarter (NE ¼ SW ¼) of Section 9, Township 6 North , Range 8 East lying east of
the highway right of way in the City of Verona, Dane County, Wisconsin.
PIN

286/0608-092-9501-2
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EXHIBIT C
LEGAL DESCRIPTION AND MAP OF EASEMENT AREA
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Exhibit C - Legal
LEGAL DESCRIPTION
A Driveway Easement located in the SE1/4 of the NW1/4 of Section 9, T6N, R8E, City of Verona, Dane
County, Wisconsin to-wit:
Commencing at the North 1/4 corner of said Section 9; thence S00°49’54”W, 1321.40 feet along the East line
of said NW1/4 to the Northeast corner of said SE1/4 of the NW1/4; thence N88°01’09”W, 1174.28 feet along
the North line of said SE1/4 of the NW1/4 to the point of beginning; thence S24°00’58”W, 74.01 feet; thence
S16°58’55”E, 254.46 feet; thence S02°05’29”E, 132.31 feet; thence S79°54’44”W, 193.30 feet to the West line
of said SE1/4 of the NW1/4: thence N00°47’23”E, 82.75 feet along said West line; thence N79°54’44”E,
108.33 feet; thence S88°24’47”E, 17.05 feet; thence N11°43’53”W, 30.00 feet; thence N13°13’21”W, 219.46
feet; thence N02°58’50”W, 78.74 feet; thence N07°35’48”W, 57.57 feet a point on the North line of said SE1/4
of the NW1/4; thence S88°01’09”E, 84.49 feet along said North line to the point of beginning. Containing
39,684 square feet.

EXHIBIT C

EXHIBIT C
FORM OF CERTIFIED SURVEY MAP
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CERTIFIED SURVEY MAP

LANDS LOCATED IN THE SE1/4 OF THE NW1/4
SECTION 9, T6N, R8E, CITY OF VERONA, DANE COUNTY, WISCONSIN

OUTLOT 1

LOT 1

CERTIFIED SURVEY MAP

LANDS LOCATED IN THE SE1/4 OF THE NW1/4
SECTION 9, T6N, R8E, CITY OF VERONA, DANE COUNTY, WISCONSIN

LOT 1

OUTLOT 1

CERTIFIED SURVEY MAP

LANDS LOCATED IN THE SE1/4 OF THE NW1/4
SECTION 9, T6N, R8E, CITY OF VERONA, DANE COUNTY, WISCONSIN

CERTIFIED SURVEY MAP

LANDS LOCATED IN THE SE1/4 OF THE NW1/4
SECTION 9, T6N, R8E, CITY OF VERONA, DANE COUNTY, WISCONSIN

Public Works / Utility
2023 Budget Presentation

1

Operating Budgets
• Water Utility
–
–
–

Roof replacement on Well 3
Cross connection inspections
Lead and copper rule (data survey)

• Sewer Utility
–
–
–

MMSD pass through increase next five years 8%‐10% per MMSD staff)
MMSD is approximately 60% of operating expenses
Rate increases approved in 2022 for 2022‐2024

• Storm Utility
–

Rate increases approved in 2022 for 2022‐2024

• Refuse & Recycling
–
–
–

Pellitteri service has been positive
Proposed $192/ annual cost (2022 is $182)
Fund balance decrease and cost increases due to annual increases and fuel surcharges

• Public Works
–
–

Accounted for fuel increases
Material $ increases

• Split between PW / Utilities
–
–
–

Additional staff (split between multiple budgets)
Accounted for fuel increases
Computer replacements (9)

2

Staffing
• Additional staff requested for 2023.
• Justification memo to Admin on 8/11/2022.
• Re‐call within the 2021 budget cycle an
additional maintenance staff was proposed.

3

Transportation

4

Pedestrian / Bike Projects
The BMC path extension is being coordinated with the
MMSD PS 17 FM Relief P2 project. Alternatives will be
presented to the PWC in October to obtain direction
after Public Survey in Sept. was completed by MMSD
on the overall project.

Bridge
to MRST

2022 Design
2023/2024
Construction

5

2023 Design
2025 Construction

6

• Construction to be completed with
Public Works Facility

2023‐2024 Design
2025 Construction

7

2026 Design
2027 Construction

8

2028 Design
2029 Construction

9

Pavement Rehabilitation ‐ Streets
• Asphalt, Concrete, & Chip Seal.
– Asphalt (subject to change)
•
•
•
•

2023 –Westridge Parkway
2024 – Jenna Drive
2025 – W. Verona Ave (Shuman to Legion, Todd to Nine Mound)
2026 – E. Verona Ave (Lincoln to Horizon, Horizon to Dane Co.)

– Concrete: E. Verona Avenue
– Chip Seal: Neighborhoods vary each year

10

Pavement Rehabilitation ‐ Paths
• Replace pavement along multi‐use paths adjacent
to Roadways & within Pedestrian Corridors
– 2023 N. Main Street (Cross Country to 1300‐ft south)

11

Sidewalk Rehabilitation
• Maintain sidewalk throughout City
• Locations to be neighborhood specific
– We have a list of areas throughout City.

• This is a program that will need to grow
• Program is in the developing stages and will take
time

12

Sidewalk Addition
• Staff recommend to do as part of larger
rehabilitation or reconstruction project
• Locations to be site specific

13

RRFB

14

Mark Drive (reconstruction)
• Replacement of
–
–
–
–

Pavement section
Water Main (P1, P2)
Sanitary sewer (P1)
Storm sewer addition (P3)

15

East View / East View
Court (reconstruction)
• Replacement of
– Pavement section
– Sanitary Sewer
– Water Main
– Storm sewer additions

16

Shuman – Marietta
(reconstruction)

• Replacement of
–
–
–
–
–

Pavement section
Water Main
Sanitary sewer
Storm sewer (P1 only)
Minor storm in each phase

• Streets included:
–
–
–
–
–

N. Shuman
N. Marietta
Miller Street
W. Harriet Street
Richard Street

17

Public Works Facility
•
•
•
•
•
•

Design 2022‐2024
Planning submittals 2022‐2023
Bid Documents completed 2024
Construction borrowing 2025 and 2026
Commence construction in 2025/2026
Occupancy September 2026/2027

18

Public Works Facility
• Budget split between
– PW
– Water
– Sewer
– Storm
– Parks

19

Public Works Facility

20

Combined Projects PW/ Water / Sewer
•
•
•
•

Facility
Mark Drive
East View / East View Court
Military Ridge Drive

21

Whalen Road
• Old PB to City Limits
• Waiting on selections from WisDOT BIL

22

Water Utility

23

North Pump
Station
Expansion
Reliable Supply (largest pump out of service)= 250 gpm
2015 Max Day Demand = 174 gpm
Reliable pumping capacity for fire = 76 gpm

Existing (above)
Proposed (below)

Short fall in
storage:
• 0.11 MG as of 2015
• 0.24 MG by 2040

24

Well 6 –
Treatment Options
• Nitrate reduction
• Options to be presented to
the PWC in October 2022.

25

Sanitary Utility
Highlights
• Inflow / Infiltration reductions at
multiple locations
– Base flow down from 1.15 MGD (2021) to
0.96 MGD (2022)

26

East Side Interceptor
(rehab / lining)

Project Details
• Reconstruct manholes within floodway
– Excavation only at manholes

• CIPP pipes, trenchless
• Inflow / Infiltration reduction project

Construction 3 Phases
•
•
•

2022, Siphon to MRST // Manhole rehab
2023, Siphon to MRST // CIPP lining
2024, MRST to Badger Prairie // CIPP
lining
27

Stormwater Utility

28

•

City Wide Analysis – Storm
Example of a storm water master plan study on a watershed size scale, 2D Model
(City of Oshkosh, Westhaven Circle storm water facility)

29

