
OFFICIAL NOTICE AND AGENDA 
of a meeting of a City Board, Commission, Department 
Committee, Agency, Corporation, Quasi-Municipal 
Corporation, or Sub-unit thereof. 

 
 

 
A Meeting of    Wausau Water Works Commission   will be held in the 
  Council Chambers, 1st Floor City Hall, Wausau, WI 54403  at 1:30 p.m. on 
  Tuesday, March 5, 2019. 

 
 

AGENDA 
 

1. Approve Minutes of February 5, 2019 Meeting. 
2. Director’s Report on Utility Operations 

• Water Utility – 2 Employees Separating Employment 
• Delayed Work on Wells 3 and 7 
• Snow Removal and Hydrant Clearing 
• Bull Falls Tapping Team 
• Wastewater Permit Limits for February 
• Influent Flow Meter 
• Industrial Park Lift Station Pump Addition 
• Wastewater Sludge Hauling 
• PCP Test Results 
• CIPP Project – Sewer Lining Bids 
• Mercury Minimization Program 
• Donohue Response to Questions for Water and Wastewater Upgrades 
• Proposals for Wrapping Primary Effluent Pipes and to Grout Leaks 
• Becher Hoppe - Designs for River Crossings 

3. Discussion and Possible action Approving Water Meter and Advanced Metering Infrastructure for the Water 
Distribution System. 

4. Discussion and Possible Action on Approving the Contract Amendment with Donohue for Final Design of the 
Wastewater Treatment Facility. 

5. Discussion and Possible Action on Approving the Contract Amendment with Becher Hoppe for Final Design of 
the Water Treatment Facility. 

6. Discussion on the Public Information Meeting and Comments Related to the Relocation of the Water Treatment 
Facility. 

7. Discussion and Possible Action on Design Costs, Construction Estimates and Project Management of the 
Proposed Facility Upgrades.  

 Adjourn. 

 
Signed by:  /s/ Robert B. Mielke 

Presiding Officer or Designee 
* Next Water Commission Meeting Scheduled for April 2, 2019. 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

THIS NOTICE POSTED AT CITY HALL AND EMAILED TO CITY PAGES AND DAILY HERALD:  February 28, 2019 at 1:30 pm. 

In accordance with the requirements of Title II of the Americans with Disabilities Act (ADA), the City of Wausau will not discriminate against qualified individuals 
with disabilities on the basis of disability in its services, programs, or activities.  If you need assistance or reasonable accommodations in participating in this meeting or 
event due to a disability as defined under the ADA, please call Michelle Weasler/Wausau Water Works at (715) 261-7289 or the City’s ADA Coordinator at (715) 261-
6620 or e-mail clerk@ci.wausau.wi.us at least 48 hours prior to the scheduled meeting or event to request an accommodation. 
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Minutes of February 5, 2019 

 
A meeting of the Wausau Water Works Commission was called to order at 1:30 p.m. in City Hall 
on February 5, 2019. In compliance with Wisconsin Statutes, this meeting was posted and receipted 
for by the Wausau Daily Herald on February 1, 2019. 
 
Members present: President Mielke, Commissioners Herbst, Gehin, Force. 
Others present: Eric Lindman, Dave Erickson, Scott Boers, Valerie Swanborg, Anne Jacobson, Steve 
Opatik, Becher Hoppe; Tonia Speener, Clark Dietz; Ken Ligman, Becher Hoppe. 
  
 

1) Approve Minutes of the January 8, 2019 Meeting. 
Force had asked about our involvement with the Wisconsin River Discharge Group at the 

last meeting and Lindman had advised that we were going to pursue that.  Has anything else 
happened with that? Lindman advised nothing formal has come out.  They haven’t provided 
anything further since what was presented in January.  They will keep us informed and we are 
monitoring the APWA updates from legislators as well.   

Force moved to approve the minutes of the January 8, 2019 meeting.  Seconded by Gehin 
and the motion carried 4-0.  
 

2) Director’s Report on Utility Operations. 
Force asked about the LSL replacement funds still available. It’s indicated that these funds 

must be used by 2020.  Is there an update on our plan to spend this money on lead line 
replacements in a particular area or will we continue to follow the policy we’ve had which was 
to replace lead lines as we replace the street infrastructure?  Lindman advised right now we are 
following the reconstruction projects and the notices will go out this spring for this year’s 
reconstruction projects; 1st Ave., Thomas St. and Towline Rd.  This will allow those homeowners 
to apply to get their services replaced.  He had spoken with Boers and Sell that once we know 
which services will be replaced this spring for those reconstruction projects we should continue 
to move down the list rather than waiting again for next year.  If there are other state funds that 
are allocated, it would look better if we have expended our funds rather than hanging on to them.    

Force asked if the $69,000 left from 2017 will lapse at the end of this year or if it continues 
to be available.  Boers advised the deadline to use those funds will be June of 2020.  We will not 
have any issues expending those funds this summer.   

Gehin asked if the meeting at the Tech has been set.  Lindman advised it hadn’t but he is 
anticipating mid-February. 

Mielke advised that Wednesday, February 20 at 10:00 a.m. in the Council Chambers, he and 
Lindman will be giving a presentation for the media regarding the infrastructure, in particular 
what is going on with the Water and Wastewater and the possible costs. This has been presented 
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numerous times to the media and the neighborhood groups. Most of the feedback has been 
positive. 

Lindman advised when we look at the updates for the water and wastewater plans, part of 
the water plan would be our conversations with the Village of Maine and the water agreement.  
Mielke had mentioned that we did have a conversation on that and it happened fairly quickly.  
This has been drafted and a copy was emailed out to the commission.  Back in 2007 the water 
agreement was initially approved by the commission and then on to council.  We are doing an 
amendment to that agreement now that Brokaw is part of the Village of Maine.  If they could 
bring forward any comments once they review, the plan is to be taken to council next week.    

Mielke advised their meeting with Village of Maine was positive and is hopeful things can 
move forward.   

Lindman advised on the contested discharge permit, the DNR did accept that case and that 
is good news on our part.  They did request a stay on the judicial review.  

Force asked if there was anything new regarding the phosphorous issue and the Green Bay 
Adaptive management program.  Lindman advised there has not been.  The article came out in 
the local press, he felt there was some information missing and how that compared to Wausau 
and what we are proposing to do. Force asked if the best way to reach the DNR regarding this is 
to go through the Wisconsin River Discharger Group.  Lindman advised he feels this is the 
strongest way to get our message across. We are proposing to have a meeting with the DNR for 
some additional incentives for regionalization.  Phosphorous regulation for municipalities is 
another issue that could be opened up at that meeting as well.   

Force asked if they think the local legislators understand.  Mielke responded he believes so 
but we will be talking to them again soon regarding this amongst other things.  Lindman stated 
he thinks they get lobbied heavily from the agriculture side and don’t hear from us enough.   

Mielke advised that according to the City Attorney, the Director’s Report is not an actionable 
item, we simply accept it and put it on record.  

     
3) Request for Approval of a Sole Source Purchase of a Truck Chassis. 

Boers advised this is to replace our sludge hauling truck.  It was brought to his attention that 
this may not have been worded correctly.  The total price for the truck is $118,198.00, they are 
offering a $13,000.00 trade in value, bringing it down to $105,198.00.  Mielke asked how old 
the other one is, Boers advised it is a 2001.  

Motion by Gehin to approve the purchase.  Seconded by Herbst.  Motion carried 4-0. 
 

4) Discussion and Possible Action on Marathon County Contract Agreement for Mercury 
Reduction Program. 

Erickson said this is essentially the same agreement we’ve had for the past several years.  
The one difference is that this is for five years rather than one with the option to terminate it.  
He recommends that we approve it.  Gehin asked if the Rib Mountain metro has a similar 
agreement.  Erickson responded yes, it’s the same agreement.  We’re working together, Rib 
Mountain metro, the Health Department and ourselves.     

Motion by Herbst to approve the agreement.  Seconded by Force.  Motion carried 
unanimously 4-0. 

 
5) Discussion and Possible Action Regarding WDNR Notice of Noncompliance: Flow Rate 

Underreporting’s. 
Erickson advised that we’ve discussed several times before about the issues with the 

SCADA system computers and the program itself.  There were a number of intervals where we 
didn’t have complete data on our influent flow meter and that’s required on our permit.  There is 
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no limit but is important information to evaluate the performance at the plant.  A letter has been 
received from the DNR and we need to reply.  Our immediate response will be that we are 
measuring the flow manually every morning on working days.  There are 3 things that are in the 
works; assuming our preliminary design is approved, we’ll have new influent meters and they’ll 
be able to give us more information but that is approximately 3 years down the road.  We’ve 
also been working with a local electrical firm to place a temporary stop gap measure in between 
but that will take some time as well.  We’ve also worked with another firm, which would only 
be a matter of weeks, to order a digital device that will record the flow so we can download it to 
the computer. The cost is only a couple hundred dollars.   

Force asked if there were any fines associated with our noncompliance.  Erickson responded 
no, he didn’t believe so.  One thing he had considered after writing the letter of response was 
regarding the second option and whether we really need to put that in there.  Once we say we’re 
going to do it, it’s hard to say we’re not going to.  We may not want to commit to more than 
what is required.   

Gehin said he gets the impression that we only had 28 reported in March and 20 in April.  
Are we not giving estimated numbers?  Erickson responded that up until a year ago, when we’d 
have problems like this he would just estimate the influent flow based on the effluent meter but 
our new DNR basin engineer doesn’t want it that way.  If we don’t have the data from the 
meter, he wants it blank because we didn’t record it.  So there is no estimating using the 
effluent.  We’ve gotten quicker on responding with manual reading however if it’s over a 
weekend we will have incomplete data for 2 days.  

Gehin asked who is saying we can’t come up with an estimate.  Erickson responded he can 
kind of understand because if we estimate it, it masks that we are having a problem.  It’s 
reasonable for them to ask what we will be doing to take care of the problem.    

Force asked when these temporary fixes will be in effect.  Erickson advised the recording 
device has been ordered and it will be programmed and set up in a few weeks.  We’ve been 
working with the electrical firm but they’ve been busy and it’s going slower than what he had 
anticipated.  We may want to consider going with another firm however, the recording device 
will meet their demands.   

Gehin asked if they’ve been in contact with us regarding this all year or did it come out of 
an annual inspection.  Erickson advised we haven’t had an annual inspection since this engineer 
started with the DNR in June/July of last year.  He’s relatively new and does things different but 
there is logic to it. 

Motion by Force to approve the draft letter to be sent.  Seconded by Gehin.  Motion carried 
4-0. 
 

6) Discussion and Possible Action Regarding Septic Hauler Rates. 
Erickson advised that over the last several months it was recommended that we raise our 

rates by 20% and that resolution went to the City Council but it didn’t specifically address the 
portion that covers septic rates. In looking at it, we were going to raise those rates by 20% but 
we are already quite a bit higher, maybe charging less and hauling more is a good business 
strategy.  His thought is for the time being or until the rate study is complete, we keep the rates 
where they are at.   

Mielke asked the last time these rates were increased.  Erickson responded the last increase 
was in 2011 or 2012. 

 Motion by Gehin to approve the septic hauler rates.  Seconded by Herbst.  Motion carried 
4-0. 
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7)  Discussion and Possible Action Regarding Design of River Crossing Siphons.   
Lindman explained that in the packet is a drawing of where the proposed new siphon lines 

will be placed.  The one on Sturgeon Eddy is going to a separate location and cross further west. 
The one that crosses near the Thomas Street Bridge crosses fairly close to where it is currently.   

Opatik explained that the existing siphon on Sturgeon Eddy kiddie corners into a portion of 
the wastewater plant where new sludge storage building will be.   This is also the siphon that 
had plugged.  The existing siphons are single pipes, the new ones will match existing code with 
2 pipes.  The Sturgeon Eddy crossing will have a 12” and 18” diameter pipe, the Thomas Street 
Crossing will have a 14” and 24” diameter pipe.  Proposed construction is to bid everything this 
spring.  If we have favorable prices we could award construction of both, if we don’t have a 
favorable price, the intent would be to only construct the Sturgeon Eddy crossing this year.  We 
would have to relay a sewer down Sturgeon Eddy and down Memorial Park Road. Memorial 
Park Road has a very high retaining wall and that has been taken into consideration for the 
layout of the piping. This, along with timeframe for construction, will be discussed with City 
staff in the upcoming days.  Access to Memorial Park would be shut down for a couple of 
weeks and it may be beneficial if that work were delayed until later in the summer or after 
Labor Day.   

Force asked what the reason is for the 2 lines rather than 1.  Opatik explained the primary 
reason is so if one plugs you have another one.  The differing sizes are to be sure you have a 
sufficient velocity in the pipes.   

Force asked if the old siphon just sits.  Ligman advised we have the choice of keeping them 
as an emergency type pipe or abandoning them.  Mielke reminded everyone that these pipes go 
back to the 1930’s.  Opatik added that this is also the only way wastewater is moved from the 
East side of the river to the plant.   

Force asked how the pipes are laid on the bottom of the river. Opatik explained the existing 
ones are buried and the new ones would be as well.  The plan for installation is to open cut.  
There would be an excavator on a barge, basically dig a trench and lay the pipe.  They’ve 
looked at directional drilling or boring but the preliminary soil borings indicate that the soil is 
too granular. 

Force asked if the construction will disrupt boat traffic on the river.  Opatik advised there 
would be and they need to come up with a traffic control for boaters and that is a permit they 
need to apply for through the DNR.   

Gehin asked if there would be a portion of the river open to traffic. Ligman responded that 
for 95% of the time they would not block the entire river.  When it comes to installing the 
pipelines, the pipes will float and they will construct them as one long noodle.  They will float 
them across and slowly introduce water to force them to sink.  For that process at each location, 
traffic would be blocked.   

Gehin asked why we couldn’t go diagonally across so we wouldn’t have to close Memorial 
Park Rd off.  Ligman advised it’s the depth of cover.  Going diagonally we come across more 
shallow water for a longer period of time so the cost would go up dramatically.  The plan is to 
put the excavated material next to the trench in the river however, they may be forced to haul it 
off site until they put the pipe down and then bring it back.   A longer route would run up that 
cost exponentially.  Going down Sturgeon Eddy and down to the park is about $100,000 to 
$200,000 cheaper than going diagonally.  

Gehin asked what size pipe we will be installing for the gravity sewer at the plant. Opatik 
responded that the existing line is a 30” line and will be replaced with 36”.  They’re also in 
touch with the owners of the downstream dam and there is a drawdown scheduled for some 
time this year and that may be favorable for construction if they can coordinate that.   

Force asked if we have a cost on this.  Ligman advised for Sturgeon Eddy the cost is $1.8 
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million and for Thomas St. the cost is $1.2 million.  Lindman advised we budgeted one of 
these crossings for 2019 and the other for 2020 however, if there is a benefit for us to move 
forward with both this year, we would have to come back with a budget modification.   

Force asked if we would be disrupting any residential properties.  Opatik advised we would 
not, it should all be installed within the City right of way.   

Gehin asked if we will have to put collars around the pipes to keep them in place.  Ligman 
advised we will.   

Motion by Herbst to approve the design of the river crossing siphons.  Seconded by Force.  
Motion carried 4-0.   

 
Mielke opened the meeting for public comment.  
 
Dennis Urbanek, 1505 Pine View Ln.: 

Regarding the Donohue study draft A of the wastewater facilities plan, he sees the Village 
of Maine and Brokaw are included in the population base.  He doesn’t believe that there is 
enough people there to spend a huge amount of money and suggests that be deleted.    

Regarding the present permit.  He believes the DNR has not followed the methodology that 
they utilized in the 1979-1980 Wisconsin River study where waste load allocation numbers 
were generated and permitting levels were provided to the point sources along the river.  Since 
that study, many paper mills have shut down and his sense is that the upstream capacity of the 
river is substantially higher and we should be able to take advantage of that.  He thinks we 
should not remodel but rebalance what we already know.  

Regarding the scope of the study and the fact that there have been a number of exceedances 
at the wastewater plant, the root causes have not been addressed in the report.  This is 
something that should be considered in the design going forward.  All sort of things happen but 
he thinks we should make sure we engineer around any root causes of those exceedances.   

Part of the scope he feels is very unclear is when we talk about BOD.  What is the plant 
design?  Is it at maximum flow, maximum BOD, maximum waste load allocation or is it at 
average or minimum?  This should be identified for all of the parameters and it should be easy 
to do a piping and instrument diagram showing the 3 levels.  This would assure that the design 
is understood and agreed to by the operating and engineering personnel of the city.  Some of 
the alternatives can be very capital expensive and the decision should be made ahead of time 
for that design point. 

A comment on the pass/fail approach.  He finds it unusual that everything is a pass/fail at 
the plant.  Everything can’t be a fail and there are some things that are operating quite well.  
We seem to have a good track record at meeting the compliance requirements.  He feels the 
capital cost discussion is very brief.  The exclusions aren’t defined and the probability for 
completing the project for $80 million is not defined.  If this goes forward he suggests getting 
an $80 million guarantee from Donohue.  When you look at the estimate, 30% of the cost is for 
unidentified items.  There could be errors, omissions, contingencies and training.   Is it in the 
estimate or isn’t it.  He believes the operating and maintenance costs will also increase due to 
more equipment, more systems and more processes.   

His suggestion is to update the scope.  It is important to have a meaningful and valid cost 
estimate. 

 
Gehin concurs with Urbanek’s feelings on the waste load allocations.  He always got the 

impression that if a mill went out we would have more share of the river, however the tables 
have not been changed.  Erickson confirmed that is correct.  The study on the discharge limit 
should be taking that into consideration.  He thinks that would need to be reviewed with the 
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engineers at Donohue. 
Gehin asked about PENTA.  He knows we tested it previously but isn’t sure of the results.  

That is why we put bands on the inside of the interceptor sewer to minimize infiltration.  
Lindman advised he really couldn’t find any information.  We haven’t put this together and 
shared with the DNR yet but we will to see if there are any solutions. We are required to 
monitor PENTA even though there is no limit.  We are typically higher than Wauleco.  It 
seems odd.  Erickson isn’t sure how significant the numbers are, we report to the DNR every 
month and there hasn’t been concern. 

Gehin asked about the Mercury.  The levels coming into the plant in relation to what leaves 
is significantly less.  What happens to the Mercury? Erickson advised whatever comes in has to 
go out either in solids or liquids.  Gehin wondered if we could do a calculation of the pounds 
leaving in the solids vs. liquids and see how close we are compared to what goes in.  Erickson 
advised that can fluctuate but they could do that.  

Force asked if the questions Urbanek asked about the waste load allocation should be 
brought to the DNR.  Lindman advised he will have to talk to Donohue about that.  Force 
asked that it be on the next agenda if possible.  Also, as far as some of the other concerns that 
Urbanek has raised.  Can some of these be categorized and discussed at a future meeting?  If 
there are some points that should be addressed now is the time to do it. Lindman advised that 
this is the facilities plan and not a design plan.  It is an overview of what the needs are, a higher 
look.  It is our intention to have more details and through comments, we can tailor our 
presentation on what people want to see.  

 Mielke advised we will bring it forward as he doesn’t want any questions down the road.  
Now is the time to discuss it.   

 
8) Adjourn. 

There being no further business to discuss, motion was made by Gehin to adjourn the 
meeting.  Seconded by Herbst.  Motion carried 4-0. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Michelle Weasler, Recording Secretary 
S:\WaterWorks\Common\WaterCommission\2019\February\WWWC_20190205_Minutes.doc. 



 

                
 
 
 
 
 
 
 
February 28, 2019 

 
 
MEMORANDUM 
 
TO:  President Mielke 
  Commissioner Herbst 

Commissioner Force 
Commissioner Gehin 
Commissioner Rebman 
 

FROM:  Eric Lindman, P.E. 
  Director of Public Works & Utilities    

 
SUBJECT: Director’s Report – February 2019 
 
 
 
DRINKING WATER DIVISION 
 

1. Two employees will be separating employment from the utility, Brandon Ball was done on 
February 22, and John Dupuis will be retiring April 12th. 
 

2. Temperatures and weather have delayed work on wells 3 and 7. The contractor returned February 
26, to complete the work. This project started the first week in January. 
 

3. Warmer temperatures have slowed the occurrence of leaks and breaks in the system, but now staff 
is struggling with snow removal and hydrant clearing. 
 

4. Our Tapping Team, The Bull Falls Tappers, have defeated Madison in the state tapping finals held 
the first week of February in Wisconsin Dells. They finished with a time of just over 1 min. 32 sec. 
The team will receive funding from the WIAWWA for them to represent Wisconsin at the national 
competition held in Denver this June. 
 

 
WASTEWATER DIVISION 
 

1. The Wastewater Treatment Plant is generally on-track to meet permit limits for February.  The 
BOD test results continue to be running high because of nitrification issues.  We increased the 
solids retained in the aeration tanks and then put a fourth aeration tank on-line to try to better break 
down ammonia levels. 



 
2. PJ Kortens installed the data logger on our influent flow meter.  This will allow us to retrieve 

influent flow data if the SCADA system fails.  Van Ert Electric is working on updating the 
SCADA computers and software. 
 

3. We approved a time extension for the Industrial Park Lift Station Pump Addition project because 
of the delayed delivery time for the pump and MCC.  The new completion date is 4/12/19. 
 

4. We have continued hauling sludge to the Marathon County Landfill and started hauling some to 
the Lincoln County landfill.  We are limited at both landfills on the amount we can haul per day 
and due to the weather.   
 

5. The PCP test results from the sewer collection system were reviewed with the WDNR and TRC, 
the consultants for Wauleco. In a telephone conference call on February 25th   The WDNR has 
directed TRC to prepare a scope of services for further investigation of the collection system 
downstream of the Wauleco discharge point.  Once the scope is defined additional testing will take 
place to verify the initial results.  The Thomas Street reconstruction project will be bid in March 
with construction beginning in May.  I have asked the WDNR if the sanitary sewer pipe, since it 
carried PCP from Wauleco, if it should be landfilled or since the levels are well below the limits it 
would not be considered a hazard.  The WDNR will review this internally and get back to me with 
a determination. 
 

6. Ken Rye has been putting together sewer lining bid specs for the 2019 CIPP project.  Ken has also 
been evaluating JetVac trucks.  A new unit is in our 2020 budget and we want to plan for a 
delivery in the spring of 2020. 
 

7. A meeting was scheduled for February 28th with Marathon County Health Department, Rib 
Mountain Metropolitan Sewerage District, and the WDNR to discuss our Mercury Minimization 
Program and how we should proceed for the next year. 
 

8. Donohue is preparing a response to questions posed regarding water and wastewater upgrades at 
the last commission meeting. 
 

9. We have obtained proposals for additional carbon fiber wrapping on the primary effluent pipe and 
to grout leaks in the ceiling of the utility tunnel.  The additional wrapping will be about $20,000 
and the grouting about $10,000. 
 

10. Becher Hoppe has been working on the design for the river crossing siphons.  They have 
completed a preliminary design for the Sturgeon Eddy crossing and are exploring construction 
options for the Thomas Street siphon.  We are planning to bid that work out this year. 

 



Memorandum 
 
 
Date: March 4, 2019 
 
To: Wausau Water Works Commission 
 
Copy: Eric Lindman 
 Dave Erickson 
 
From: Mike Gerbitz 
 Elaina Plinke 
  
 
Response to Public Comments from February 5, 2019 Wausau Water Works Commission Meeting and 
February 27, 2019 Email from Jim Force 

 
 
A Wausau Water Works Commission Meeting was held on February 5, 2019. During the public comment 
segment of the meeting, comments and questions were received by the public regarding the 2040 
Wastewater Facilities Plan. Following the meeting, Mr. Jim Force provided additional comments and 
questions for discussion at the upcoming March 5, 2019 Wausau Water Works Commission Meeting. The 
following “statements” were extracted from the Meeting Minutes of February 5, 2019 in which public 
comments and questions were documented and a February 27, 2019 email from Mr. Force. The purpose of 
this memorandum is to address these comments and questions. Donohue responses follow each statement. 
 

Preamble 
This is an important project: one of the largest capital expenditures in the history of Wausau Waterworks. 
Donohue understands the significance of this project, the long-term financial implications for the rate 
paying community, and our professional obligation to help Wausau define the “right” project and the 
“right” project execution strategy. We are confident we have done that; however, further discussion may 
be warranted to either confirm that or develop a more favorable project and project execution strategy.  
 
A thorough review of project cost opinions, bidding strategies, funding strategies, and other important 
project details is beyond the scope of a memorandum like this one. Donohue would welcome and be glad 
to conduct a series of workshops or working sessions with any and all interested Commissioners or Council 
members to provide these reviews. Please know that Commissioners and Council members are invited to 
all future working sessions with City staff. 
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Statement 1 
Regarding the Donohue study draft A of the wastewater facilities plan, [Mr. Urbanek] sees the Village of 
Maine and Brokaw are included in the population base. He doesn’t believe that there is enough people 
there to spend a huge amount of money and suggests that be deleted. 

 
Donohue Response 
The City and Donohue firmly believe that Wausau and Schofield rate payers should not subsidize 
regionalization with Maine, Brokaw, or any other neighboring community. The cost to add Maine and 
Brokaw, if any, is small and well justified. 
 
Maine and Brokaw were added to the design-year (2040) service area population. Together, these 
communities represent 2.4% of the design population (1,046 of 44,251). None of the proposed 
improvements were prompted by this small additional population. Including Maine and Brokaw did not 
“trigger” any of the improvements. The project would be remarkably similar, if not identical, without Maine 
and Brokaw. It seems likely that these two small communities will join the service area before the end of the 
20-year planning period. 
 
For illustration purposes, if one were to assume that the additional 2.4% population attributed to Maine and 
Brokaw added 2.4% to the capacity-related cost of the project, then the cost of adding Maine and Brokaw 
would be 2.4% of $14.1M. This equates to $340k or 0.425% of the total project cost. The value of the 
additional users, which would increase the residential rate-payer population by 2.4%, exceeds the associated 
cost share (0.425%). This illustration, which ignores real economies of scale and presents an inflated cost to 
add Maine and Brokaw, shows there is a net financial benefit to adding these small communities. 
 
The Wisconsin Department of Natural Resources (WDNR) and the Clean Water Fund have recently created a 
Regionalization Priority Principal Forgiveness program. For qualifying communities, Regionalization Priority 
Principal Forgiveness will be awarded in the amount of $2,000,000 for the elimination of the first 
Wastewater Treatment Facility discharge, with an additional $1,000,000 awarded for each additional 
eliminated discharge. The potential Principal Forgiveness to add Maine and Brokaw far exceeds the inflated 
cost presented in the previous illustration. 
 
Including Maine and Brokaw in the design-year service area population appears to be wise planning and use 
of limited public funds. 
 
 

Statement 2 
Regarding the present permit. [Mr. Urbanek] believes the DNR has not followed the methodology that 
they utilized in the 1979-1980 Wisconsin River study where waste load allocation numbers were generated 
and permitting levels were provided to the point sources along the river. Since that study, many paper 
mills have shut down and his sense is that the upstream capacity of the river is substantially higher and we 
should be able to take advantage of that. He thinks we should not remodel but rebalance what we already 
know. 

 
Donohue Response 
The WPDES Permit for the Wausau Wastewater Treatment Facility has effluent limit frameworks for two 
parameters that consider the assimilative capacity of the Wisconsin River: phosphorus and biochemical 
oxygen demand (BOD). 
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Phosphorus – The effluent phosphorus limit will be defined by a Total Maximum Daily Limit (TMDL) that the 
WDNR has developed and the United States Environmental Protection Agency (USEPA) is reviewing. The 
TMDL was submitted to USEPA in 2018 and considers only present-day dischargers. The USEPA is expected to 
approve the TMDL, which recognizes the fact that the Brokaw pulp and paper mill is no longer discharging to 
the Wisconsin River upstream of Wausau. In effect, all dischargers to the Wisconsin River, including the City 
of Wausau, will benefit from the elimination of the Brokaw pulp and paper mill.  
 

BOD – The WDNR recognized that assimilative capacity increased after the Brokaw pulp and paper mill was 
closed. In 2013, nearly all (90%) of the BOD-wasteload allocation (WLA) for the Brokaw mill was reassigned to 
the wastewater treatment facility serving the Mosinee mill. According to the Department, the opportunity to 
claim the remaining 10% of this capacity has passed. The Department does, however, plan to revisit the BOD-
WLA in the next several years. Nevertheless, if the WDNR revises the BOD-WLA and/or gives Wausau the 
small remaining fraction of the Brokaw mill wasteload (10%), the BOD effluent limits might increase slightly. 
Considering the impending phosphorus TMDL, the filtration technology necessary to comply with that 
phosphorus TMDL, and how BOD compliance is achieved at a wastewater treatment facility, the proposed 
technologies, improvements, and project would be largely unchanged. Slightly revised BOD effluent limits 
would be a welcomed change because less stringent limits carry less risk of violation; however, they would 
not reduce operating or capital costs. 
 
Summary – The project will allow the Wausau wastewater treatment facility to consistently and reliably 
comply with two effluent limits that are defined directly by the assimilative capacity of the Wisconsin River: 
phosphorus and BOD. The phosphorus limit will be defined only by present-day dischargers, ignoring the 
contributions of upstream dischargers that no longer exist. The remaining BOD-WLA of the Brokaw mill is 
small. Relative to the BOD limit, the impending phosphorus limit is the larger cost driver. A revisiting or 
“rebalancing” of the Wisconsin River offers no practical financial relief. 
 

Statement 3 
Part of the scope [Mr. Urbanek] feels is very unclear is when we talk about BOD. What is the plant design? 
Is it at maximum flow, maximum BOD, maximum waste load allocation or is it at average or minimum? 
This should be identified for all of the parameters and it should be easy to do a piping and instrument 
diagram showing the 3 levels. This would assure that the design is understood and agreed to by the 
operating and engineering personnel of the city. Some of the alternatives can be very capital expensive 
and the decision should be made ahead of time for that design point. 

 
Donohue Response 
The Facility Plan is not a design document and is not meant to be used for any sort of design review.  This 
document  outlines a wastewater treatment facility improvement project that provides the City with a safe, 
reliable, cost-effective, and Permit-compliant wastewater treatment system for the nominal 20-year planning 
period; the project upgrades will last well beyond the planning period. The City must discharge Permit-
compliant effluent in the face of all design flows and loadings listed in the Facility Plan. The final design of the 
facility will be based on the flows and loadings outlined in the Facilities Plan once approved by the City 
Council.  City staff and operating personnel are well informed of the proposed design parameters and have 
had extensive workshop discussions with the design engineers over the past year.  These workshops have 
gone over every existing process and each process upgrade or addition that is being proposed.   
 
With respect to BOD, the Facility improvements are aimed at achieving compliance with the monthly BOD 
limit when receiving the maximum month BOD loading, the weekly BOD limit when receiving the maximum-
week BOD loading, and the daily BOD limit when receiving the maximum-day BOD loading. 
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The effluent requirements, design flows, and design loadings presented in the Facility Plan are repeated 
below. 
 

 
 

 
 

 
 

 
  

Table 3-8 Effluent Limits in WPDES Permit WI-0025739-09 
Parameter Limit Type Limit Units  

BOD  Monthly Average 30 mg/L  
BOD Weekly Average 45 mg/L  

WLA BOD  Daily Maximum Variable 
May – Oct ppd  

TSS  Monthly Average 30 mg/L  
TSS  Weekly Average 45 mg/L  
TP  Monthly Average 1.0 mg/L Interim Limit 
pH Field  Daily Maximum 9.0 su  
pH Field  Daily Minimum 6.0 su  

Fecal Coliform  Geometric Mean – Monthly 
May – Sep 400 #/100 mL  

Fecal Coliform  Geometric Mean – Weekly 
May – Sep 656 #/100 mL  

Mercury  Daily Maximum 3.8 ug/L  
 

Table 4-2 Design Basis Flows 
Flow Flow (mgd) Peaking Factor 
Average 5.4  

Maximum Month 9.2 1.69 
Maximum Week 11.6 2.14 
Maximum Day 16.8 3.10 
Peak Hour 22.0 4.06 
Peak Instantaneous 35.8  

 

Table 4-3 Design Basis Loadings 

Parameter 
AA 

(ppd) 
MM 

(ppd) 
MW 

(ppd) 
MD 

(ppd) 
Per Capita Load 

[ppcd](2) 
BOD 11,190 14,438 17,458 24,108 0.25 
TSS 11,763 16,361 19,005 31,445 0.26 
TKN 2,004 2,586 3,130 4,193 0.045 
TP 545 703 850 1,258 0.012 
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Statement 4 
Regarding the scope of the study and the fact that there have been a number of exceedances at the 
wastewater plant, the root causes have not been addressed in the report. This is something that should be 
considered in the design going forward. All sort of things happen but [Mr. Urbanek] thinks we should make 
sure we engineer around any root causes of those exceedances. 

 
Donohue Response 
Mr. Urbanek correctly points out that the Facility Plan summarizes effluent violations. During the historical 
record included in the Facility Plan (2012 – 2016), the Facility violated effluent BOD,  phosphorus, fecal 
coliform, and pH limits. The project includes improvements aimed directly at eliminating each of these 
violations. The table below summarizes the violations and the improvement compartments aimed at 
preventing future violations. The City and Donohue have considered and understand the root cause of these 
violations and, armed with that understanding, developed specific strategies to address and prevent future 
violations. 

 
Violations Improvement Compartments to Remedy Violations 
BOD Activated Sludge, Secondary Settling, Phosphorus and Filtration 
Phosphorus Activated Sludge, Secondary Settling, Phosphorus and Filtration 
Fecal Coliform Disinfection 
pH Activated Sludge 

 
 

Statement 5 
A comment on the pass/fail approach. [Mr. Urbanek] finds it unusual that everything is a pass/fail at the 
plant. Everything can’t be a fail and there are some things that are operating quite well. We seem to have 
a good track record at meeting the compliance requirements. 

 
Donohue Response 
The Pass/Fail designations reveal to a broad audience, including members of the public that are not 
wastewater professionals, where the issues and concerns lie. The table on the next page shows the Pass/Fail 
designations, illustrating shortcomings or issues that need to be addressed for the 20-year planning period 
are pervasive. The specific issues are documented in Chapter 3. An example Unit Process description from 
Chapter 3 is provided on the subsequent page. 
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Table 1-4 Summary of Existing Unit Process Issues and Concerns 

Unit Process Safety, Reliability, Performance Capacity Regulations 
Raw Wastewater Screening ■ ■  

Raw Wastewater Pumping ■   

Grit Removal and Influent Flow Measurement ■ ■  

Primary Settling ■   

Activated Sludge System ■ ■  

Secondary Settling ■   

Effluent Filtration ■ ■ ■ 

Disinfection ■ ■  

Chemical Phosphorus Removal ■ ■ ■ 

Pre-Digestion Thickening ■ ■  

Anaerobic Digestion ■   

Post-Digestion Dewatering ■ ■  
Biosolids Cake Storage ■ ■  
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We agree with Mr. Urbanek: “some things are operating quite well” and the Facility “has a good track record 
at meeting the compliance requirements.” The project includes very little new infrastructure because of that.  
 
  

1.1.1 ANAEROBIC DIGESTION 
Condition Categories Pass Fail 
Safety, Reliability, Performance  ■ 
Capacity ■  
Regulations ■  
Capacity 

 Firm Capacity = 74,501 gpd 
Configuration 
Primary Digesters 

 Number = 2 
 Diameter = 65 ft 
 Side Water Depth = 22.5 ft 
 Unit Volume = 74.7 kcf 
 Loading Rate = 65 ppd-VSS/kcf 
 Detention Time = 24 to 27 days 
 Mixing = Draft tube/heated 

Secondary Digesters 
 Number = 2 
 Diameter = 80 ft 
 Side Water Depth = 20 ft 
 Unit Volume = 100.5 kcf 
 Detention Time = 30 days 
 Mixing = JetMix 

Total Digester Volume = 2.62 mgal 
Description 
Primary sludge and waste activated sludge are stabilized by mesophilic anaerobic digestion. There are two 
primary digesters and two secondary digesters. External draft-tube mixers heat and mix both primary digesters. 
Digested sludge flows by gravity from the primary digesters to the secondary digesters. The secondary digesters 
are not heated but are mixed by a pump-nozzle mix system. Capacity is adequate when both primary digesters 
are in service; however, converting one or more secondary digesters to primary digesters will enhance 
performance, capacity, and maintainability. Large secondary digesters provide minimal value, serving only to 
equalize flow upstream of dewatering.  
Issues 

 The biogas compressors are nearing the end of their reliable service lives and are unable to maintain 
adequate pressure in the biogas-storage sphere. The sphere is rated for 30 psi. The compressors 
maintain between 12-20 psi. This reduced pressure reduces storage biogas volume or stored biogas 
capacity. 

 The biogas piping is undersized and has an interior coating that has reduced its capacity. Piping needs 
to be replaced with stainless steel piping. 

 The two secondary digesters provide minimal value as such. One or both should be converted to 
primary digesters, enhancing biogas production, capacity to produce biogas, and enhancing digester 
complex flexibility to better accommodate digester cleaning and maintenance. 

 Digester complex piping limits operating flexibility. 
 The secondary digester covers are in poor condition and need to be replaced. The digester complex 

roof needs to be replaced. 
 Digesters overheat during the warm-weather months when the microturbines are running. 
 The digester complex does not comply with NFPA 820. This is a safety concern. See the NFPA 820 

discussion (Section 3.10). 
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Statement 6 
[Mr. Urbanek] feels the capital cost discussion is very brief. The exclusions aren’t defined and the 
probability for completing the project for $80 million is not defined. If this goes forward he suggests 
getting an $80 million guarantee from Donohue. When you look at the estimate, 30% of the cost is for 
unidentified items. There could be errors, omissions, contingencies and training. Is it in the estimate or 
isn’t it. He believes the operating and maintenance costs will also increase due to more equipment, more 
systems and more processes. His suggestion is to update the scope. It is important to have a meaningful 
and valid cost estimate.  
 
Additionally, Mr. Force followed up with a related question: Should we more closely analyze the estimated 
costs of both wastewater and water treatment plant capital projects, to gain a better understanding of 
estimates for engineering and design costs, capital equipment costs, operating costs, spare parts and 
operator training costs, costs for on-the-fly changeover from existing processes to new processes, and 
costs for city engineering and project management functions. Are there contingencies in the costs and 
what are these? 

 
Donohue Response 
This Statement includes multiple concerns. We attempt to address each below. First, however, reviewing 
Donohue’s track record estimating the cost of large wastewater treatment facility improvement projects 
might alleviate the concerns of some. The figure below shows Donohue construction cost opinions and low 
bids for all Donohue projects that exceeded $30M in construction. 
 

 
 
The figure below shows Donohue construction cost opinions and low bids for large wastewater treatment 
facility projects led by Mike Gerbitz (Donohue Project Manager for the Wausau Project). 
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The previous figures reveal an exceptional track record of estimating construction costs and avoiding bid-day 
cost surprises. This is a reflection of our rigorous adherence to a design process that requires multiple, 
detailed construction cost opinions. Donohue produces five Design Phase construction cost opinions: the 
Preliminary Layout Design Phase (1), Final Layout Design Phase (1), and Final Design Phase (3). After the 
planning phase, construction cost opinions are produced in the same manner contractors use to generate 
their bids: using quantity take-offs from the drawings, major equipment quotes, and material quotes or costs 
from recent projects.  
 

 
 
Donohue has completed the Preliminary Layout Design Phase and produced a detailed construction cost 
opinion using quantity take-offs, equipment quotes, and material costs. The quantity take-offs were 
extracted from Preliminary Layout Design drawings for the Site and each Structure. The table on the next 
page shows the detail and resolution included in the Preliminary Layout Design Phase cost opinion: Material, 
Equipment, and Labor costs were estimated for the Work required throughout the Site and at each Structure 
for each of the 16 Specification Divisions. 
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The table that follows shows a summary of the Preliminary Layout Design Phase cost opinion. This summary 
presents costs by Unit Process or Facility Function, and compares Planning and Preliminary Layout Design 
Phase costs opinions. 
 

ME L ME L ME L ME L ME L ME L ME L ME L ME L ME L ME L ME L ME L ME L ME L ME L
002 Site
100 Main Building
120 Administration Building
200 Grit Building
310 Primary 1
320 Primary 2
330 Primary 3
340 Primary 4
350 PE Channel
400 Activated Sludge Building
404 Junction Structure
404 Anoxic Selector
406 Mixing Tank
410 Activated Sludge Basins
420 ML Channel
500 Secondary Splitter
510 Secondary 1
515 Electrical MH 
520 Secondary 3 Legend
530 Secondary 3 M Material
535 Electrical MH E Equipment
540 Secondary 4 [Alternate] L Labor
550 SE Channel D1 General Requirements
600 Effluent Building D2 Site Construction
610 P-Chem Storage Building D3 Concrete
695 Outfall Structure D4 Masonry
700 Digestion Building D5 Metals
710 Digester 1 D6 Wood and Plastics
720 Digester 2 D7 Thermal and Moisture Protection
730 Digester 3 D8 Doors and Windows
740 Digester 4 D9 Finishes
750 Gas Sphere D10 Specialties
755 Waste Gas Burner D11 Equipment
760 Cake Building D12 Furnishings
770 Solids Building D13 Special Construction (Controls)
771 Silo D14 Conveying Systems
772 Nitrogen System D15 Process-Mechanical, Plumbing, HVAC
775 PSD Thickener D16 Electrical
900 Tunnel A
910 Tunnel B
Totals

D 15 D 16Site or Structures

Format of Preliminary Layout Design Phase Cost Opinion
D 9 D 10 D 11 D 12 D 13 D 14D 3 D 4 D 5 D 6 D 7 D 8D1 D 2
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The allowance for undefined or poorly-defined design detail (contingency) is 20% in the Preliminary Layout 
Design Cost Opinion. This value was 30% during the Planning Phase. This is deliberate and justified, knowing 
that our understanding and the definition of design detail increases throughout the life of the Design Phase. 
The allowance  for undefined or poorly-defined design detail is reduced from 30% during the Planning Phase 
to 10% at the time of bidding. The 10% allowance is to accommodate the bidding climate, bidder 
interpretation of the plans and specifications, and potential variability of material, labor, and equipment 
costs. 
 
The cost comparison in the table at the top of the page shows that the Preliminary Layout Design costs were 
lower for some Unit Processes and Facility Functions and higher for others. These differences were expected 
and are, in many instances, a product of the inherently different methods used to produce Planning Phase 
cost opinions and Preliminary Layout Design Phase cost opinions. The Site Features line item has the most 
significant difference between the two cost opinions. This is largely attributed to the fact that many Site 
Feature costs are included or grouped in the individual line items in the Planning Phase Cost Opinion and 
accounted for separately in the Preliminary Layout Design Phase cost opinion. For this particular project, 
some of the differences are attributed to several project-specific scope items. The Planning Phase Cost 
Opinion did not include or anticipate the need for a nearly $0.75M groundwater recharge system that is 
required because of off-site groundwater contamination. The Site Features line item includes site-wide 
electrical distribution and site piping costs. The Preliminary Layout Design Phase effort identified additional 
Work and costs that were not anticipated during the Planning Phase: roughly $1.5M for additional electrical 
Work and $1M for additional site piping Work. The allowance for undefined or poorly-defined design detail 
covered the costs of these previously unidentified costs. 
 
Probability – Mr. Urbanek states “the probability for completing the project for $80M is not defined.” The 
historical Donohue performance estimating the cost of large wastewater treatment facility projects is 
evidence that the probability is high. Our rigorous adherence to a design process that produces and updates 
multiple cost opinions throughout the Design Phase, using the same estimating approach bidders employ, is 
one reason the probability is high. The fact that this design process produces well-defined Bidding 
Documents is another reason.  Donohue has prepared costs for each unit process and also based their costs 
on actual vendor pricing for equipment.  These equipment and processes were discussed with City staff 
through various workshops and discussions with the City operating personnel. 
 

Table 6-2 Comparison of Planning Phase and Preliminary Layout Design Cost Opinions 

 

Unit Process or Function Planning 

Preliminary 
Layout 
Design

Difference: 
Preliminary Layout 
Design - Planning

Preliminary Treatment $8,850,000 $9,261,000 $411,000
Primary Settling $1,671,000 $1,515,000 ($156,000)
Activated Sludge System $8,299,000 $8,025,000 ($274,000)
Secondary Settling $974,000 $1,371,000 $397,000
Phosphorus and Filtration $8,671,000 $7,153,000 ($1,518,000)
Disinfection $1,623,000 $1,610,000 ($13,000)
Anaerobic Digestion $9,480,000 $7,235,000 ($2,245,000)
Solids Processing $22,528,000 $19,569,000 ($2,959,000)
Site Features $10,711,000 $16,893,000 $6,182,000
Administration-Maintenance-Storage $7,193,000 $7,297,000 $104,000
Total $80,000,000 $79,930,000 ($71,000)
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Guarantee – Mr. Urbanek suggests the City get “an $80M guarantee from Donohue.” The City intends to fund 
this project using State Revolving Funds from the Clean Water Fund Program (CWFP) administered by the 
WDNR. The CWFP, which is subsidized by the Federal government and highly regulated, has a host of 
requirements. One of those requirements is the need to comply with applicable State bidding and 
contracting requirements. Wisconsin Statute 62.15 states all public construction, the estimated cost of which 
exceeds $25,000, shall be let by contract to the lowest responsible bidder. In general, the State, and 
therefore the CWFP, requires cities award contracts to the lowest responsible bidder using a competitive 
bidding process.  
 
Engineering consultants must carry Professional Liability Insurance. These insurance providers and their 
policies strictly prohibit cost guarantees. Because of this, construction cost guarantees are generally provided 
by Contractors. Retaining a Contractor that provides a guaranteed price early in the design phase eliminates 
public bidding of a complete design. This approach is referred to as Design-Build. With the Design-Build 
approach, a municipality contracts with a single entity to provide both the design and construction. This is 
often done by a Contractor-Engineer team, with the Engineer serving as a subconsultant to the Contractor. 
The Wisconsin Court of Appeals determined that this approach is not consistent with the State requirement 
that cities and villages award public construction contracts to the lowest responsible bidder using a 
competitive bidding process. Therefore, funds provided by the CWFP cannot be used to fund a project that is 
implemented using the Design-Build approach and the associated guaranteed cost. 
 
Although Engineers cannot provide cost guarantees, Donohue typically provides proven bid-day flexibilities 
that allow municipalities to limit the project cost to the amount the municipality establishes (e.g., $80M). The 
Design-Bid-Build approach with these flexibilities maximizes value and protects the municipality. The 
Wisconsin Statutes require public bidding for a reason: Contractors using well-defined Bidding Documents to 
produce competitive bids minimizes the cost of the Work. Stated differently, this approach guarantees that 
the Work is performed at the lowest cost by a responsible, qualified Bidder/Contractor. Donohue, working 
closely with the City, will produce a Bid Form and Bidding Documents that include multiple well-conceived 
deduct Alternates. In the unlikely event that the cost of all Work exceeds the construction budget, the City 
can accept some or all of the deduct Alternates so the total project cost is less than the established amount. 
 
Summarizing, the State of Wisconsin and the CWFP requires a conventional Design-Bid-Build approach with 
public bidding. Engineers cannot guarantee construction costs. The City defines the project that is awarded 
to a Contractor, possessing the right to reject all the bids or select Alternates that eliminate a portion of the 
Work and associated cost. Donohue will work closely with the City to provide multiple well-conceived 
Alternate deducts that provide cost flexibility and enhance the probability that the awarded project will meet 
budget expectations. 
 
The City follows state bidding requirements for all of our construction projects.  The City does not require or 
request price guarantees from engineering firms for what they design. Engineering firms do not have control 
over many factors that affect a project’s cost (i.e., material costs, time constraints, labor costs, etc.) These 
types of projects are typically bid using unit prices and Contractors bidding are required to abide by those 
unit prices. The City also requires contractors to be prequalified prior to their bid being considered. 
 
Definition – Mr. Urbanek correctly states that the Planning Phase cost opinion includes an allowance of 30% 
for costs that are not identified or well defined. Using such an allowance is common practice for Donohue 
and other Engineers. Using a lower percentage increases the risk that subsequent cost opinions or bids 
exceed the cost expectation established during the Planning Phase. This important allowance acknowledges 
and accounts for the lack of cost definition inherent with Planning, particularly for a large, expansive 
improvement project like this one. 
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Understanding the limitations inherent in Planning Phase cost opinions, Donohue encouraged and the City 
elected to advance the project to the Preliminary Layout Design Phase. This Phase advanced the project 
understanding, definition, and cost resolution. Donohue produced a cost opinion at the end of this 
Preliminary Layout Design Phase using preliminary layout drawings for the Site and each Structure. This cost 
opinion included a 20% allowance, commensurate with understanding and detail at this early Design Phase. 
The allowance will decrease throughout the Design Phase as shown in a previous figure, decreasing to 10% at 
the time the project is bid. 
 
Budget – The $80M budget is the total project cost. It concludes the cost of construction, engineering, 
survey, geotechnical investigations, and funding assistance. Engineering services include planning, design, 
bidding, construction administration, commissioning assistance, training, and post-startup assistance. 
 
Operating and Maintenance Costs – Mr. Urbanek states he believes operating and maintenance costs will 
increase. He is correct. Donohue investigated the annual cost implications during the Planning and 
Preliminary Layout Design Phases. Anticipated operation cost changes are summarized below. 
 

Anticipated Annual Operating Cost Increase 
Category Annual Cost 
Biosolids Drying $175,000 
Activated Sludge $52,000 
Phosphorus Filtration $24,000 
HVAC/Safety Standard Compliance $30,000 
Biosolids Disposal -$150,000 
Biogas Compression -$7,000 
Total $124,000 

 
The anticipated total annual operating cost increase is $124,000. This is roughly 2% of current Sewer Utility 
revenues. The City will realize these additional costs several years after the construction contract is awarded 
and the project is commissioned. However, these added operating costs are not expected to have any 
significant near-term rate implications because annual equipment replacement costs will decrease 
significantly for several years. In the last several years, the Sewer Utility has spent between $165,000 to 
$195,000 on equipment maintenance and repairs annually. 
 
Water and Wastewater Project Costs – As stated previously, the project budgets provided to the City for both 
the Water and Wastewater projects include all initial costs: construction; construction sequencing performed 
by the Contractor; Engineering for the Planning, Design, Bidding, and Construction Phases; commissioning 
services; training services; post-startup assistance; and spare parts the City needs or wants at the time of 
start-up. 
 
 

Statement 7 
Should  we prioritize the items within the overall project costs; in other words, if we can’t afford to do it 
all, what must be done first, second, and so forth, and what could be left for later? (I am not sure that we 
have seen specifications for each project regarding flow rate, population served, and regulatory limits). 

 
Donohue Response 
The collection of improvements that comprise the Recommended Plan were selected to address the 
following categories through and beyond Year 2040:  Safety, Reliability, and Performance; Capacity; and 
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Regulations. The Recommended Plan is a large undertaking; however, completing all these improvements at 
once reduces staging efforts, disruption, facility outages, and, considering economies of scale and historically 
low interest rates, cost. We think the Recommended Plan is the most cost-effective and least-disruptive 20-
year compliance strategy. Nevertheless, we will work with the City to develop a Bid Form and Bidding 
Documents that include Alternate items and, if the City wants, a prioritization for these Alternates. 
 
 

Statement 8 
As for equipment costs, what are the estimates and what are they based on? 

 
Donohue Response 
Major equipment costs are based on project-specific quotes from manufacturers. These quotes were 
requested and received during the Preliminary Layout Design Phase. Prices for large or price-volatile 
equipment (e.g., electrical equipment) will be requested a second time during the Detailed Design Phase. 
Typically, the major equipment quotes we receive during the Design Phase are “soft” budgetary quotes, not 
bid-day competitive quotes. Bid-day costs for major equipment items are often 10-20% less than the cost 
quoted during design. 
 
 

Statement 9 
Should we approve a “not to exceed” cost? 

 
Donohue Response 
Of course the City will answer this question, but Donohue understands the current not-to-exceed project cost 
to be $80M. We will continue to advance the design of the Wastewater project with a keen focus on this 
budget, looking for cost-saving strategies and collaboratively working with the City to identify cost-reduction 
Alternate bid items. If the City elects to revise the project scope and budget, we will work to meet that 
budget. 
 
 

Statement 10 
Is the city capable of managing both capital projects at the same time? Who will that involve among the 
city’s engineering and public works staff? Do we have sufficient resources to handle both? 

 
Donohue Response 
This can best be answered by the City; however, we can offer the experience of others. The project budgets 
provided for both the Wastewater and Water projects include Engineer budget for Construction Phase 
Services. These Services include construction administration, relieving the City staff of the associated burden, 
as well as commissioning/start-up assistance, training, and post-startup assistance. Most municipalities find it 
unnecessary to add staff during projects like these. 
 
 

Statement 11 
Is it safe to assume that the projects will contain construction time and budgetary incentives, as well as 
penalties for time and/or cost misses. 

 
Donohue Response 
The Bidding Documents will include penalties (Liquidated Damages) that the City can impose on the 
Contractor if they do not comply with Milestone dates. The CWFP does not allow incentive payments for 
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accelerated performance. Good contractors realize time equates to money, providing some inherent 
motivation to meet or exceed reasonable schedule requirements. 



407 GRANT STREET  *  WAUSAU,WI 54403-4783  *  715 261-7286  *  FAX 715 261-7267 
 

 

 

To:   Wausau Waterworks Commission 

From:   Scott Boers, Water Operations Superintendent 

Date:  February 26, 2019 

Subject: Wausau Waterworks Meter Selection 

 

Staff recommendation to the Commission is to move forward with the Sensus water metering system. 
Below I have provided an overview for each of the main components making up the metering systems, 
with some information detailing why we came to our recommendation. 

Meters 

Both the Senus iPEARL and the Neptune Mach 10 meet the AWWA Standard C715 for Cold Water 
Meters—Electromagnetic and Ultrasonic Type for Revenue Applications, released in October of 2018. 

The Sensus meters have been on the market since 2010, with over 7 million sold so far. They have 
proven to be a reliable and accurate meter. In house testing performed by staff showed Sensus meters 
registered more flow than Neptune meters during in-line comparisons through low, medium and high flow 
ranges. 

The Sensus meters also have a five year guarantee for pricing with increases subject to the CPI. Pricing 
is not subject to quantities purchased. The meter warranty for Sensus is 15 year full replacement/ 5 year 
prorated, with new 15/5 warranty on replacement products. 

The Neptune meter is newer to the market; Neptune had stated they had been waiting for AWWA to 
release their standard which would cover the no moving part meter. Neptune warranty is 10 year full 
replacement/ 10 year prorated, with the remainder for the original product warranty on replacement 
products. 

I have concerns about the Neptune meters possibly becoming inaccurate in our water system. We add 
and have naturally occurring silicate in our finished water. The purpose of the silicate we add is to coat 
metal surfaces in the water system to prevent leaching for corrosion control. My worry is that the metal 
transducers in the Neptune meter may become coated with silicate, disrupting the sound waves traveling 
between the two transducers used to measure flow, possibly impeding accuracy.  
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Pricing for the Neptune meters, radios, maintenance and equipment has been an ongoing issue for the 
utility. The “PAR” pricing we receive through quotes for meters is dependent upon purchased quantities, 
and is subject to change. Attached you will find three different price quotes for Neptune meters we 
received between February and April 2018. All three quotes state pricing will be good for the year with 
pricing being revaluated based on quantities after the quoted pricing year. Price quotes for the 5/8” x ¾ “ 
Mach 10 were as follows, $150, $140 and $110.53 respectively. In September of 2018, we ordered 2 of 
these meters for our comparison testing and actual price was $187.00 each (invoice also included), this 
actual cost being considerably higher than any of the quoted pricing. We have also experienced cost 
increases with the 1 ½” and 2” meters. 2018 costs were over 17% higher than the last quoted pricing from 
2017, these increases also do not coincide with the CPI or typical “PAR” increases mentioned in any of 
the price quotes previously received. The concern is that through pricing changes or re-evaluation, capital 
costs could be significantly different than what was quoted. For the last 2+ years we have had varying 
price quotes for the Neptune meters and each time it has been different with no long term commitment. 

 

Radios 

Sensus radios are 2 Watts at a licensed low noise frequency, requiring less reading equipment to cover 
the system. Warranty is 15/5 with new warranty on replaced products.  

Neptune radios are 1 Watt at an un-licensed frequency, and require more reading equipment to cover the 
system. Warranty is 10/10 with remainder of original warranty applied to replacement products. The utility 
has experienced issues receiving coverage for failed radios under this warranty. Past practice for meter 
operations was to remove failing radios from the system, bring them back to the shop, let them warm up, 
re-test them to see if they started working. We would submit ones that didn’t work after being heated back 
to Neptune for warranty and we would reinstall those that did begin working after being heated. Only to 
repeat this process once the radio failed again.  The other issue was when Neptune changed from their 
V3 radio to the V4 version. Neptune initially told us that there would be no warranty coverage for the 
failing V3 radios since they no longer produced them. The utility was supposed to replace the obsolete 
radios still under warranty coverage by purchasing V4 radios at full price. Later Neptune offered a V4 
upgrade program for replacement of the failing radios, pricing was set at $75.00 and then moved to 
$60.00, but we were still paying for radios that should have been replaced for free or a lesser prorated 
price. 

 

Reading Systems 

The Sensus reading system will only require 2 collectors and 1 repeater to read the entire system. Capital 
costs for this equipment are less than costs required to finish the Neptune system. The Sensus 
Propagation Analysis indicates 99.8% coverage. With the Sensus system coverage is guaranteed, 
Sensus will supply additional equipment at their cost if the proposed equipment doesn’t meet system 
coverage standards (98.5%). The proposed site locations for the equipment installation are owned by the 
utility and would not require permission or agreements for access.  (Propagation Analysis Information 
Included) 

The Neptune system will require at a minimum, an additional 6 collectors, for a total number of at least 12 
collectors to read the system. Capital costs are higher for the Neptune system as well as O&M and future 
replacement costs. Propagation Analysis Predicted Coverage varies by equipment specified and sites 
used for the analysis. (Propagation Analysis Information Included) The Neptune system Propagation 
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Analysis has no guarantee for coverage, this is stated on the Propagation Analysis Results page, and 
additional collectors could be required at our cost.  Not all current or proposed collector sites are owned 
by the utility and can present challenges for accessing and maintaining equipment. Research into past 
staff communications for this system also indicates that at many of the sites it may be necessary to install 
poles to achieve proper antenna height. 3 of the 6 proposed “Best” sites may require installation of a pole 
for an additional estimated capital cost of $46,000.  

The current Neptune reading system has not been without its challenges either, both software and 
hardware issues have occurred. We have experienced troublesome program updates and collector 
failures, these issues often taking months to resolve. 

 

Warranty 

The Sensus warranty is better  

 

The intention of this writing was to assess and compare key components included in the systems and 
note some experiences we have had. I feel this information along with the information that has been 
provided previously to the Commission supports the recommendation to move forward with the Sensus 
metering system.  

 

 

 

 

 

 

   

  

 

 
 



Metering Wausau 

Warranty 
 
Show Warranty for Sensus 

• Meter 
• Radio 
• Clock 

15 year full replacement, 5 year prorated warranty, all replacement products come with new 15/5 
warranty  
 
Show Warranty for Neptune (have they changed to match Sensus?) 

• Meter 
• Radio 
• Clock 

10 year full replacement, 10 year prorated warranty, replacement products have the remainder of the 
original product warranty 
 
Neptune has not changed to match Sensus 
 
Warranty for Sensus – If Sensus upgrades their meter, etc. to another generation does the warranty still 
fully apply as noted above?  As an example, 12 years full replacement and starts the warranty all over.  
Correct?  This is correct. 
 
Batteries  
 
Sensus – List where you find a battery 

• Meter 
• Clock 
• Radio 

Sensus meter and clock is one combined unit with one battery, radio has one battery 
Neptune (our current meter) – List where you find a battery 

• Meter 
• Clock 
• Radio 

Current (T-10) meter has one battery in the clock, one in the radio 
New Neptune meter has combined meter and clock with one battery, one battery in radio 
What is covered for replacement of the units? 

• Dead meter 
Sensus; 15 year full replacement, 5 year prorated warranty, all replacement products come with new 
15/5 warranty  
Neptune; 10 year full replacement, 10 year prorated warranty, replacement products have the 
remainder of the original product warranty 
 



 
• Dead batteries 

Sensus; 15 year full replacement, 5 year prorated warranty, all replacement products come with new 
15/5 warranty  
Neptune; 10 year full replacement, 10 year prorated warranty, replacement products have the 
remainder of the original product warranty 
 

• Accuracy of meters 
Sensus and New Neptune, accuracy is warranted for 20 years, “current” (T-10) Neptune, 5 years 

• Non-recording clock 
Sensus; 15 year full replacement, 5 year prorated warranty, all replacement products come with new 
15/5 warranty  
Neptune; 10 year full replacement, 10 year prorated warranty, replacement products have the 
remainder of the original product warranty 
 

• Non-recording radio 
Sensus; 15 year full replacement, 5 year prorated warranty, all replacement products come with new 
15/5 warranty  
Neptune; 10 year full replacement, 10 year prorated warranty, replacement products have the 
remainder of the original product warranty 
 

• List other…… 
Any meter, clock or radio failures would be covered by the individual manufacturer’s warranty; 
Sensus; 15 year full replacement, 5 year prorated warranty, all replacement products come with new 
15/5 warranty  
Neptune; 10 year full replacement, 10 year prorated warranty, replacement products have the 
remainder of the original product warranty 
 
Radio/Reading 
 

1. Strength of radio for Sensus and Neptune. 
Sensus 2 Watt 
Neptune 1 Watt 
2. Can Neptune read Sensus’ radio under our current fix base system? No 
3. Can Sensus read Neptune’s current radio with the new reading system? No 
4. What is the current cost for radios for Neptune and Sensus? Sensus $104, Neptune was $100, 

latest pricing showed $60, but this was based on purchasing 2500 a year, we would not meet 
this number with a 10 change out. 

Neptune  
a) What is the cost to expand Neptune’s towers (6 additional)? $96,138 plus a possible estimated 
$46,000 for pole installation depending on sites chosen. 3 of the 6 “best” sites to be added listed in 
the propagation study would most likely require a pole installation to achieve proper antenna 
height. Other alternate sites that were considered, mostly lift station properties, would have also 
required poles for antenna installation.  



b) What is the cost O&M to connect the towers to City Halls/IT’s system? Cellular Data cost would 
be $200 a month, hosting and maintenance would be $39,089 for the first year and $44,564 a year 
after that. 
b) What % of meters are read now via the existing tower? 
6 gateways cover about 70% 

Sensus 
a) What is the cost to purchase and install Sensus’ fix base system? $94,000 
b) What cost will occur to make the new system connect to IT’s system? 0 
c) What O&M cost will result to connect the tower(s) with City Halls? Cellular Data cost would be 
$38.50 a month, hosting and maintenance would be $24,502 for the first year, $17,897 for years 2-5 
$23,582 years 6-11, and $38,735 a year after that. (Based on 10 year change out) 
d) If Sensus upgrades any portion of their system, will that prompt any major cost to maintain the 
reading system? No 

 
Schofield meter reading – do we read Schofield’s meters? If so, how will that continue? Or what? 
We do not read Schofield’s meters. This was discussed in the past because one of the “best” sites listed 
in the Neptune Propagation Study is the Schofield Water Tower. The idea was that a gateway on their 
tower could be mutually beneficial. From what I had read in past emails this didn’t sound like it was 
going to be a viable option for reading Schofield’s meters since all of their radios are installed inside of 
homes. Neither I nor Mark Thuot (Schofield) has seen a propagation study, or any other information 
suggesting this could work for Schofield. We would most likely have to draft an agreement with 
Schofield to cover access and possible costs if we wanted to place a Gateway there. 
 
Installation of Meter/Radio’s 
 
Neptune 

a) What is the average time to install Neptune’s existing meters and radio’s? Average times can 
vary depending upon many factors, piping, valves, size of home, etc. so meter appointments are 
scheduled for one hour. This gives the technician time to change the meter, radio, perform a 
cross connection inspection and travel to the next scheduled appointment.  

b) Are the radios typically on the outside of the building? Yes typically, new radios are installed 
usually using existing wires 

c) What is the failure rate of Neptune’s meter’s installed since 2014/2015? Unfortunately we do 
not have records of failures prior to mid-2016. From what I could find from the records we have 
it appears the failure rate for Neptune meters was just over 3%. During my research for this 
topic I came across a RMA (Returned materials Authorization) request from 2015 that Deb 
submitted to Neptune for warranty replacement of 24 meter chambers for what I believe would 
be the  88811 meters that had magnet issues, these should have had full coverage with the 
10/10 warranty, looks like the request was denied. Also included in the request was 
replacement of an E-coder clock and 120 R900 V3 Radios, warranty for these items should also 
have been in the full replacement window but appears to have been denied. I found this 
interesting, it sheds some light on why we historically would have been repairing those meters 
in house and  putting R-900’s back out into the system after they were removed once already  
for failure. 



 
Sensus 

a) What is the average time to install Sensus meters and radios? Average times can vary depending 
upon many factors, piping, valves, size of home, etc. so meter appointments are scheduled for 
one hour. This gives the technician time to change the meter, radio, perform a cross connection 
inspection and travel to the next scheduled appointment.  

b) Are the radios typically on the outside of the buildings? Yes typically, new radios are installed 
usually using existing wires 

c) Have there been any failures of Sensus’ meters/radios? We have had three radios that have 
failed. 

 
d) How many plastic meters are cross threaded during installation and are they still usable? The 

meters are still usable if they are cross threaded. Repair would simply consist of chasing the 
threads with a die.  We have not yet had one cross thread with over 900 of these meters 
installed. 

e) Are we installing ground cables when we install plastic meters? No we currently are not. 
Properly wired homes would already have the strap installed or not need one.  The absence of a 
jumper wire would be an electrical code issue, as specified in NEC 250.52(A)(1). If technicians 
spot a problem they notify the home owner and/or refer the issue to the inspections 
department. I don’t believe the utility would like to accept the liability of a meter technician 
installing any part of a home’s electrical system. That being said, AWWA recommends straps for 
both metallic and non-metallic meters, and both Neptune and Sensus suggest installation of 
ground cables in their installation instructions. This may be a subject we would like to consider 
with any meter moving forward. 

 
General Questions 
 

1. Are staff accepting the new meter, radios and reading? Most of the staff is very accepting of the 
new system. Many of the employees are very excited about moving to a 20 year change out, 
having the ability to read meters throughout the entire city and not having to deal with the 40 
to 60 meter/radio failures we are experiencing every month with our current Neptune system.  I 
did have two employees that were skeptical. Both mentioned they thought the radios took too 
long to install. After further discussion and explanation with the employees I believe they were 
more accepting. Per our discussions it seemed that one employee didn’t want to change radios 
out, Neptune or Sensus which wouldn’t matter with either system chose. The other thought the 
sync process or pairing of the meter to the radio box took too long. After this discussion I talked 
to other techs and went on some meter appointments. Other staff statements about their 
experience with the pairing process put the average time taken to be about 1 to 3 minutes. 
What I saw during the appointments I went on was that the sync process was usually shorter 
than the time needed for the tech to check the exterior of the home for cross connections. I 
timed the process at about 90 seconds. The complete appointments only took about 20 minutes 
to install meter, radio and do the cross connection inspection.  

2. What is the unaccounted for water loss as reported in the PSC report for the last 3 years 
including 2018?  



Unfortunately 2018 is not completed yet. Listed in red are the numbers from; 2015 2016, 2017 
 
                                                                                                     2015               2016             2017 
 
Non-revenue water as percentage of water supplied       23%   27%      16%    21%    17%   24% 

 Total water loss as percentage of water supplied              5%     10%       5%      11%    3%     11% 
  

As I had mentioned before, metering at the plant is not very accurate and many numbers that 
make up this calculation are estimated. For the last few years we have been working to make 
these estimated numbers more accurate. However we still bring in 80 to 100 million gallons 
more water than we pump out annually. Adjusting the percentages to what they would most 
likely be after accurate metering is implemented at the plant are the numbers in blue.  

 
 
 
Joe Gehin, 715-370-3113 

 
 
 

 
 

 

















Customer Name: Date: 1/18/2017 Neha Tiwari
City/State or Country: Meter Type: Water 1

Number of Meters Analyzed: 16,369 Smart Point Location: Outdoor 13 FSK HR - 0dB

BTS Name Latitude Longitude Total Structure Height
(Feet)

Proposed 
Antenna 

Centerline 
(Feet)

Base Antenna Type Base Antenna 3dB 
Beamwidth 

(Degrees)

Base Antenna 
Azimuth 
(Degrees) 

(Values are True North. 
Please apply declination 

adjusts at time of 
construction)

Base Antenna 
Mechanical Tilt 

Downtilt (+) Degrees
Uptilt (-) Degrees

Preferred Antenna 
Installation Azimuth 

(Direction)

Meters Above 
Covered 

Threshold

Meters Below 
Covered 

Threshold The meter counts indicated for the 
individual sites are cumulative in nature, 
and coverage overlap is involved.

Brown Street Tower 44.979340 -89.607520 160 139 BCD-87010-25 360 0 0 Top of the Structure 14,830 1,539
R100 44.958328 -89.717061 35 35 BCD-80603-EDIN 360 0 0 Top of the Structure 454 15,915
West Wausau Tower 44.974400 -89.670110 120 120 BCD-87010-25 360 0 0 Top of the Structure 16,169 200

Best Server Coverage 16,335 34
Meters Read @ Contract RIS Rate

Notes:

16,089

We have Used Repeater R100 to provide coverage for the uncovered meters due to dense vegetation.

Wausau, City of (WI) RF Engineer:
Wausau, WI Version:

FSK and Attenuation Value:

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> Best Server Coverage is the Composite Coverage for all sites proposed >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

















OFFICIAL NOTICE AND AGENDA 
of a meeting of a City Board, Commission, Department 
Committee, Agency, Corporation, Quasi-Municipal 
Corporation, or Sub-unit thereof. 

A Meeting of  Wausau Water Works Commission   will be held in the 
Board Room, 2nd Floor City Hall, Wausau, WI 54403  at 1:30 p.m. on 

  Tuesday,  June 26, 2018. 

AGENDA 

1. Approve Minutes of June 5, 2018 Meeting.
2. Director’s Report on Utility Operations

 LSL Replacement Program – Newsletter
 Distribution Maintainer – Chad Marten
 Lead and Copper Samples
 Dirty Water – Switching Clarifier’s
 Digger’s Hotline Requests Above Average
 Valve Exercising
 WDNR NOV Meeting
 June Permit Limits
 CIPP Project
 WPDES Discharge Permit
 WWOA Meeting on June 27th

 Detailed Review Meeting for Preliminary Design Process
 Primary Clarifier Effluent Pipe Leak
 Industrial Park Lift Station and June 18th Rainstorm
 Bids on Aluminum Sulfate

3. Discussion and Possible Action Approving Water Meter and Advanced Metering Infrastructure for the Water
Distribution System. (Action was tabled from the June 5 meeting)

4. Discussion and Possible Action on a Proposal from Becher Hoppe to Prepare Engineering Analysis of Necessary
Improvements to Accommodate Flows from Marathon City.

5. Discussion and Possible Action on Donohue Proposal for Preliminary Design of Wastewater Treatment Plant
Upgrades.  (Action on June 5 approved work to begin, final approval of the proposal is pending).

6. Discussion and Possible Action on the 2019 Wausau Waterworks Capital Improvements Projects.
7. Discussion and Possible Action to Allow Sewer Deduct Meters.
8. Discussion on the Enforcement Conference with the WDNR Related to the SSO in January 2018.
9. Discussion and Possible Action Regarding Wastewater Rate Increase.

Adjourn. 

Signed by:  /s/ Robert B. Mielke 
Presiding Officer or Designee 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

THIS NOTICE POSTED AT CITY HALL AND EMAILED TO CITY PAGES AND DAILY HERALD:  June 22, 2018 at 2:00pm 

In accordance with the requirements of Title II of the Americans with Disabilities Act (ADA), the City of Wausau will not discriminate against qualified individuals 
with disabilities on the basis of disability in its services, programs, or activities.  If you need assistance or reasonable accommodations in participating in this meeting or 
event due to a disability as defined under the ADA, please call Michelle Weasler/Wausau Water Works at (715) 261-7289 or the City’s ADA Coordinator at (715) 261-
6620 or e-mail clerk@ci.wausau.wi.us at least 48 hours prior to the scheduled meeting or event to request an accommodation. 
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            Eric Lindman, P.E. 
Department of Public Works  Director of Public Works and Utilities 

TO: Wausau Waterworks Commission 

FROM: Eric Lindman, P.E. 
Director of Public Works & Utilities 

DATE: May 31, 2018 

SUBJECT: Wausau Water Works Water Meter Selection 

Over the past 18-months staff has been considering moving to a 20 year meter which would allow us 
to complete meter change outs every 20-years versus every 10-years.  Our current Neptune T-10 
meter has proven not to last 20 years so we would be unable to get approval from the PSC to move 
to a 20-year change out schedule using this meter.  The first step is to determine what meters 
may work for the city and two meters were considered, Neptune Mach 10 and Sensus Ipearl, 
both nonmoving part meters.  We are at a critical point in the system because 8,000 of our 16,000 
meters need to be changed out and if we are to move to a different type of meter then it makes 
sense to do this at this time. 

At the March commission meeting information was presented to move forward with a 20-year no 
moving part meter.  After comparison of meters Neptune and Sensus were determined to have the 
type of meter that would fulfill the needs for the City of Wausau.  Prices received by both Neptune 
and Sensus were compared along with other aspects of the meters and Sensus was recommended by 
the commission.   

After the meeting, Neptune approached staff and stated they felt they were not given a fair 
opportunity to compete.  Ferguson supplies meters for Neptune and from the information I was able 
to gather it appeared the City staff communication with Ferguson was not being communicated with 
Neptune directly.  For the past few years we have had concerns and issues with the service we have 
been provided. Staff has expressed these concerns with both Ferguson and Neptune and no real 
solution has been brought forward.   

Since March, staff has again met with both Neptune and Sensus directly to confirm capital costs, 
estimate operational costs, discuss our service expectations and confirm warranty information.  The 
following tables outline the information we have received and costs for each of the systems. 



 
 
Capital costs are as follows: 

Hardware 
Sensus Ipearl 

Meters 
Neptune Mach10 

Meters 
Meter Size # Meters     

5/3" x 3/4" 12553 $1,393,383 $1,387,483 
3/4" x 3/4" 2254 $250,194 $281,750 

1" 499 $97,305 $71,981 
  Subtotal $1,740,882 $1,741,214 

      # Radios     
5/3", 3/4", 1" 15306 $1,591,824 918,360 

1.5", 2" 437 $45,448 26,220 
Large Meters 84 $11,172 10,080 

  Subtotal $1,648,444 954,660 

    
 

Total $3,389,326 $2,695,874 
 
The above are the capital costs with todays pricing.  Neptune has guaranteed their pricing for 2 years 
and Sensus has guaranteed their pricing for 5 years.  It would be the goal of the utility to change out 
the meters within 6-years and then be on a 20-year schedule for all of our meters, except the large 
meters. The meter costs for both Sensus and Neptune are very similar; the radio costs with Neptune 
are less expensive with their most recent pricing.   
 
A cost for Advanced Meter Infrastructure (AMI), antennas, software and maintenance, for the 20 
years is outlined below. 
 

  
Sensus Ipearl 

Meters 
Neptune Mach10 

Meters 
Capital Costs       
System/Network   $94,000 $96,138 
Maint. Hosting*   $24,502 $39,089 

Year 1   $118,502 $135,227 
        
Operational Cost       

Year 2*   $17,897 $44,564 
Year 3*   $28,821 $44,564 
Year 4*   $44,274 $44,564 

Year 5   $40,735 $44,564 
Year 6   $40,735 $44,564 
Year 7   $40,735 $44,564 
Year 8   $40,735 $44,564 
Year 9   $40,735 $44,564 

Year 10   $40,735 $44,564 
Year 11   $40,735 $44,564 
Year 12   $40,735 $44,564 
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Year 13   $40,735 $44,564 
Year 14   $40,735 $44,564 
Year 15   $40,735 $44,564 
Year 16   $40,735 $44,564 
Year 17   $40,735 $44,564 
Year 18   $40,735 $44,564 
Year 19   $40,735 $44,564 
Year 20   $40,735 $44,564 

Total   $861,254 $981,943 
 
If Sensus was going to be used the City would need to run both Neptune & Sensus system for an 
estimated 4-years until we could fully switch over to the Sensus reading system only.  These 
additional costs are accounted for in year 1-4.  
 
The information summarized above was used to recommend a path moving forward for the water 
utility.   

1. Capital costs are less with Neptune based on today’s pricing, O&M costs are less with 
Sensus based on today’s pricing.   

2. There is significantly less infrastructure with Sensus than with Neptune to read the meters.  
From maintenance perspective this means less equipment to monitor and maintain and less 
equipment that can be damaged. 

3. Price guaranty from Sensus is for five years versus the 2-years from Neptune so the 
difference in capital costs could be significantly different after two years. 

4. There are only two antennas needed with Sensus versus 12-antennas needed for the Neptune 
system.   

5. Service from Sensus is much more local in Wisconsin than with Neptune. 
6. Warranty with Sensus (15 year full and 5yr prorated) and Neptune (10 year full and 10 year 

prorated.    
7. The Ipearl meter has been out on the market longer than the Neptune Mach 10.   
8. The Ipearl has been proven in the field and with the stronger warranty is beneficial long term 

for the city.   
 
Based on the information provided related to products, costs, service and maintenance my 
recommendation to the Commission will be to move forward with Sensus.   



Reasons the utility should move forward with the meter and advanced metering infrastructure 

 

1. Required by WPSC 

2. Meter accuracy will influence future WPSC rate increase requests. WPSC will be requiring the 

use of the AWWA M36 water loss report. 

3. Of the 15,178 meters sizes 5/8” through 1” 7,180 are due or overdue for change out. 

4. Of the 15,178 meters sizes 5/8” through 1” 7,753 of them are made of bronze containing 7% 

lead.  

5. Reduce operational time and costs. 

a. Current average is over 80 hours of labor a month attributed to non‐reading equipment 

(Blue Sheets) 

b. WDNR required comprehensive cross connection surveys 

6. Current reading system having issues since last software upgrade on March 13th. 

7. Enhanced ability to respond to customer water consumption requests and resolve customer 

issues. 

8. Migration to customer data porthole. 

9. Recovery of lost revenue; 

a. Currently we are seeing over a 10% average inaccuracy of the meters we have been 

removing. 

b. The longer the meters are in the system accuracy decreases. 

c. Estimated revenue loss from residential metered consumption at 10% inaccuracy (using 

2017 totals) 

i. Water   $ 143,491.00 

ii. Sewer   $ 172,056.00 

iii. Total     $ 315,547.00/yr.  20 yr. $6,310,940.00 

d. Estimated loss at 20% average for 20 years, $ 12,621,880.00 

 



SENSUS iPERL 



SENSUS iPERL 
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Minutes of June 26, 2018 
 
A meeting of the Wausau Water Works Commission was called to order at 1:30 p.m. in City Hall 
on June 26, 2018. In compliance with Wisconsin Statutes, this meeting was posted and receipted 
for by the Wausau Daily Herald on June 22, 2018. 
 
Members present: President Mielke, Commissioners Herbst, Force, Rebman, Gehin. 
Others present: Eric Lindman, Dave Erickson, Scott Boers, Valerie Swanborg, Cheryl Sell, Tonia 
Speener, Clark Dietz; Ken Ligman, Becher Hoppe; Andy Kurtz, Marathon City Administrator.   
 

1) Approve Minutes of the June 5, 2018 Meeting. 
  Motion by Rebman to approve the minutes of the June 5, 2018 meeting. Seconded by 

Herbst.  Motion carried 5-0. 
 

2) Director’s Report on Utility Operations. 
Gehin had a question regarding the new leak in the effluent pipe.  Has it been patched?  

Erickson responded that we’ve made a temporary patch with epoxy.  Gehin asked when we 
made an evaluation of the pipe and found a hole could we tell how much area, pin hole or 
larger? Erickson responded that we’ve had 3 holes and they’ve all been in line with the top of 
the pipe so they don’t actually leak but bubble.  We think when the water drops into the pipe 
from the clarifier, it’s turbulent and takes some air with it. It wasn’t a very big hole until we 
scraped the rust away.  It also looks as if the pipe is lined.  Gehin asked that there may be only 
pin holes but we patched other areas that are thin as well?  Erickson advised we have, there is 
corrosion from the outside of the pipe. The tunnel is wet and we also have problems with the 
roof leaking and dripping down there.  This is one of the things we need to look at fixing.  

Force asked about the SCADA system as he didn’t see it addressed in the Director’s 
Report.  We had said we should keep track of it on a monthly basis.  Erickson responded we 
keep track of it on a daily basis because it is a problem and it’s not working.  It did fail again 
after he submitted the information for this meeting’s agenda.  Donohue is looking at a few 
things so we can come up with a plan for something more reliable.  Force requested an update 
at the next meeting.   

Force advised that the notice in the newsletter regarding the lead replacement program 
was well done and seems to be clear as to what we are doing.  He asked if there’s been any 
progress on getting these lines replaced and is there still not much response.  Lindman advised 
that we’ve had a little more response.  He’s had 3 phone calls for the projects for next year.  
Sell advised she’s had 3 or 4 new applicants on Roosevelt and a couple requesting more 
information so she assumes she will be hearing from them as the project gets rolling. She also 
had a call late last week for a property in next year’s project.  Force asked at what point we 
decide that we’ve exhausted the possibilities on options 2 and 3 and we go to 4 or 5 on the 
priority list.  It seems we are just limping along and it’s not gaining much momentum. 



 

 

Lindman responded that he thinks as the projects get under construction, we may be need to 
revisit this.  There are a lot of potential services for next year, they are all lead service line 
projects and fairly extensive projects.  Force also inquired on possible funding for 2019 or 
2020.  Lindman advised as of now there is no additional funding.   

Gehin asked if there is anything different than what was reported regarding the meeting 
with the DNR and Kraft.  Erickson advised there is an outline of the minutes in the packet.  
Force advised that he didn’t see if they’ve acknowledged any effort to offset some of our costs.  
Lindman advised they haven’t and we have not approached them on that. Our major concern 
was for them to put funding toward remedying what caused the situation and they have done 
that. 

Gehin advised he did talk to Erickson on the way in regarding the industrial park lift 
station.  He is still awed that that it is solely a flow related issue in the 14 inch force main.  He 
knows it’s been over 10 years or better that we’ve cleaned that line.  Erickson responded it’s 
more than that, 12 or maybe 15 years.  Gehin asked if we should be cleaning that line.  
Erickson replied absolutely however, we need to put some cleanout insertion points for the pig 
in between so we aren’t trying to do that all in one stretch.  That requires access from the 
railroad so that is the delay. Erickson explained we have an easement on the railroad property 
for that line.  Lindman advised our easement goes back to 1968 and he’s presented that to 
Canadian National back in May.  He hasn’t followed up with them yet. Gehin advised we did 
clean it before.  Erickson stated that it was before his time and they cleaned it but they more 
like swabbed it and didn’t put a full bore pig in.  A local guy in pigging strongly recommended 
the insertion points.   Gehin advised that a vault was put in to prevent an overflow on Sherman 
Street.  Ligman advised that the he thought the flow was too great and it couldn’t keep up. 
Gehin did not recall that happening but thought we could do something sooner.  Erickson 
advised that the pipe may also be different sizes and they are checking that.  Ligman added that 
the trouble is pushing all the debris such a long distance.  

Motion by Gehin to approve the Director’s Report as presented and place on file. 
Seconded by Rebman. Motion carried 5-0.  

 
3) Discussion and Possible Action Approving Water Meter and Advanced Metering 

Infrastructure for the Water Distribution System. (Action was tabled from the June 5 
meeting)  
  Lindman advised over the last few months we have been looking at our water meter 
program.  We’ve included some additional information based on questions and further 
discussions with Sensus and Neptune.  Our recommendation is still to move forward with 
Sensus. 
 Rebman questioned with all of the expenses we have where will the money come 
from?  Lindman advised as a capital project we will be borrowing like we do every other year. 
Rebman said we have a lot of expenses.  Lindman agreed and stated that we do have a lot of 
expenses right now and we are looking at a water plant facility plan which will be more 
expenses.  We do have meters in that are not accurate and we are losing revenue on those.  
We do have to maintain not only our meter change outs but also trying to catch up.  With the 
PSC, this year he thinks we are in agreement we will be okay even if we don’t meet our 
scheduled 2000-2200 meters this year.  Obviously we would like the ones we buy to be the 
ones we will move forward with. 
 Rebman advised that with all of the other expenditures this will be an additional 
burden.  Lindman agreed however, this is kind of the lifeline for our revenue stream.  
 Gehin asked which meters weren’t accurate, he thought the 90’s.  Boer’s responded 
that it’s hard to say because before 2016 we didn’t have many records. In 2017 we started 
charting the accuracy on a spreadsheet and keeping track of them.  Meters prior to 2001 



 

 

typically have a 50% failure rate where they’re not meeting accuracy requirements. 2001 and 
newer it’s about 15% not meeting accuracy requirements.  Gehin questioned the ones that 
we’ve recently put in by Neptune? Boer’s responded that we’ve put in about 4,000.  Gehin 
asked if those are failing too.  Boer’s advised we’ve had some, He can’t speak to the prior 
administration however, there were about 100 that were repaired in house rather than being 
sent in for warranty work.  Other than that he believes there were 36 of them or 3% in the last 
2 years.  Boer’s advised there are still some tickling in but we’ve had approximately a total of 
136 that we can find.  Gehin asked if it’s fair to say that we are putting in new meters now.  
Boer’s advised we have to as the meters prior to 2000 are considered by the EPA as high lead.   
 Gehin looked at the spec on Sensus and he could not find any compliance on AWWA 
standard for this type of meter and if there is one.  Boers said not that he was aware of as this 
is a new standard that has not been out.  Gehin asked how we are going to sell the PSC on 
Neptune’s non-movable unit versus Sensus if there is no standard.  Is AWWA developing a 
standard or is there a pending standard?  Boers advised he believes there is a pending standard 
however, on the Public Service Commission website under frequently asked questions & 
answers it states they will allow you to go to a non-moving part 20 year program with these 
new non-moving part meters, either the mag meters or the ultrasonic. 
 Gehin advised that Rebman speaks to a point that it would be cheaper to stay with 
Neptune however, we will let that play out.  His preference is that we delay the decision for 
one year primarily on the budget issue.  He would like to know exactly what we will be 
investing in the treatment plant.  He applauds Boers as he’s been fighting the issues with 
customer complaints.  He believes it is paramount that when we make this major investment 
we can make it work not only for water quality but the meter side as well.  This is our revenue 
stream and he respects that.  We are installing the newer Neptune meters now; he doesn’t care 
if we want to put Sensus in but would like to use this year as a test year to further evaluate the 
meters and find out how we are going to budget and deal with this.  Lindman raised a good 
point that we will have to borrow the money however he would like to know what the total 
borrowing is going to be. He would prefer we table until we know what will happen on the 
water side. After confirming that the Water Facility Plan should be finalized within the next 6 
months, he would rather wait to hear that out and know the dollars.  Mielke asked if he 
wanted to wait 6 months or 1 year.  Gehin responded that it would be fair if we set it for 1 
year otherwise we could be misleading someone if we don’t have the information.   

Gehin’s recommendation in the form of a motion is to table this for 1 year and to 
utilize both meters.  As long as our existing system can read both meters, he would advise 
staff to put Neptune or Sensus meters in place.  It’s staff’s choice if we use moveable or non-
movable.  

Mielke asked if any of the other commissioners or staff have any other comments. 
Force advised he tends to concur with Gehin’s feelings and his mention of AWWA standards 
concerns him.  We could be making an expensive mistake, we probably wouldn’t but could 
be.  In view of the capital expenditures that we are facing on both wastewater and water, as a 
commissioner responsible to the rate paying public he would like to see this wrapped up into a 
capital improvement program where we’ve got numbers, a projected timeline and how we’re 
going to finance it.  Lindman advised of his disagreement with the absence of an AWWA 
standard and would say that the non-moving parts meter are out there, functioning well and 
the 20 year meter will be the direction to go. Force advised the bigger concern is the dollar 
amount.  Lindman stated that he understands that and when we look at the facility plans, we 
could do a total facility plan for each one.  

Boers explained that is the point of doing the update at this time.  Right now we are 
having a lot of radios and stuff failing in the system.  It’s a good time to update everything we 
have. He thought we had put together an approximate $425,000.00 per year need for this.  It 



 

 

doesn’t make sense to stick money into something that isn’t working for us.  Gehin 
encourages staff to install Sensus meters, it doesn’t all have to be Neptune.  Rebman stated to 
use our discretion. Boers advised that we would have to stay with Neptune radios right now 
and that was the intent of the infrastructure. Gehin asked if we were switching out radios 
when we changed out the meters.  Boers said we had not been but that was the plan going 
forward.  The idea was go to a 20 year meter, do the cross connection inspection, change the 
meter, change the radio and not have to go back for 20 years.  Right now we are having an 
issue with new meters going in and radios failing, we have 40-60 non-reads in the system 
each month which costs us approximately $4,400.00 just in labor to go back and take care of 
those issues.  It would make sense to do it once instead of going back again and again. 
 Sell advised there is a software program called M36. It takes our income, meter 
results, accuracies, etc. and compiles that all together.  In the future, not sure when, if your 
score on that is not what they expect or are low they will probably deny us rate increases until 
we tidy up our in house stuff.  I don’t want to be pinched if we need a rate increase to pay for 
the plant and the meter accuracies aren’t there it’s kind of a snowball effect.    
 Force inquired about changing Gehin’s deadline to 6 months instead of a year.  Gehin 
confirmed he’d be okay with that. Force asked Boers if that helps a little. Gehin advised he 
thinks we should be changing the radios out as we put the meters back in but he knows if we 
change them now we’ll have to double change them if we reverse this. 
 Boers advised there were other we are trying to alleviate as well.  The gateway 
Neptune system requires more collectors, we have 6 right now.  Sensus requires 2 plus a 
repeater which requires less maintenance and less equipment. Right now we don’t have 
maintenance contracts on those 6 gateways because he believes it was going to be almost 
$10,000.00 per year collectively.  To finish the system off to read the entire city we would 
need to add another 6-7.  Gehin advised not to do that until we come up with a final decision.  
Boers agreed.   
 Rebman advised to amend it to 6 months.  Force asked Boers if he could live with the 
6 month delay on this decision.  Boers responded he would prefer not to however, if that’s 
how the commission feels that’s the way we will go. 
 Motion by Gehin to table this for 6 months until we have more information due to the 
cost.  Seconded by Force. Motion carried 5-0.               

  
4) Discussion and Possible Action on a Proposal from Becher Hoppe to Prepare Engineering 

Analysis of Necessary Improvements to Accommodate Flows from Marathon City. 
At this time, Gehin advised he would need to abstain and stepped out of the meeting.  

Rebman asked if they’ve made a decision.  Lindman advised no but they are working with the 
Marathon City Administrator, Andy Kurtz.  There was a meeting with our engineers and their 
engineers, Strand.  Initially our engineers had advised that we could provide them 1 million 
gallons per day.  Marathon City didn’t feel like that was enough so we were taking a look at 
1.5 million per day.  Their engineers asked if we would consider looking at 3 million gallons 
per day and 4 million gallons per day. We’re hoping for that and the idea here is to take a look 
and any additional infrastructure needed to accommodate those additional flows, those costs 
would be on them.  We do have some costs that we will be incurring just on our proposed 
development.  This is $3,500.00 so we can finalize our discussion and decide if this is the 
direction everyone should be going.  We’ve done our part to see what we can accommodate.  
Marathon City is doing their part and potentially Edgar is working on their end.   

Rebman asked if this would come through 72nd Ave.  Lindman advised that is correct.  
The thought is to make that connection downstream of the lift station with 2 force mains tied 
together.  It would go to the Industrial Park lift station.   

Motion by Rebman to accept. Seconded by Herbst. Motion carried 4-0    



 

 

 
5) Discussion and Possible Action on Donohue Proposal for Preliminary Design of 

Wastewater Treatment Plant Upgrades.  (Action on June 5 approved work to begin, final 
approval of the proposal is pending). 

Lindman advised Donohue has finished their initial planning phase which has been 
presented to the commission. The next phase is the preliminary design phase.  We asked them 
to put together a proposal for that and this is basically an amendment to that in the amount of 
$985,000.00.  This will get us to the point of having plans put together and bring us to a point 
in October to have much more firm cost estimates and scope of the project to prepare for an 
application for intent to apply with the Clean Water Fund for potential funding.  This $985,000 
is a commitment to Donohue however, the intent to apply is not a commitment and we don’t 
have to take that funding but it does put us on in a position to take it.  All of these expenses 
were included in the $79 million dollars that was initially presented.  They are also 
reimbursable through the Clean Water Fund once that becomes available.  

Lindman advised that so far this year we have not borrowed any money.  Any capital 
expenditures have been taken out of cash.  He advised at some point we will need to make the 
determination for borrowing and this would be part of that.  

Motion by Rebman to accept.  Seconded by Herbst.  Motion carried 4-0.   
     

6) Discussion and Possible Action on the 2019 Wausau Waterworks Capital Improvements 
Projects. 

Gehin returned to the meeting. 
Lindman advised it’s been very difficult for Erickson, Boers, and himself to try to 

establish something for the 2019 budget. We put some draft numbers together trying to figure 
out what the priorities are with the wastewater treatment facility plan and the water plant facility 
plan.  For the wastewater we know what some of the priorities are such as the siphon lines.  
How much should we spend since we have such a large expenditure coming up for both facility 
plans?  Our capital expenditures over the last 3 years have escalated significantly and it’s a 
major concern.  We have been looking at this but we’re running into significant maintenance 
issues such as the SCADA system, leaks, etc.   

Mielke asked if any of these are mandated by the state to stay up to date.  Lindman said 
most of those mandates are in draft form and obviously we can’t have any more sanitary sewer 
overflows.  We aren’t mandated to change out the siphon lines under the river however we need 
to do that.  Rebman stated the phosphorus problem is coming from other areas and they just 
don’t seem to want to do anything about it.  Lindman stated it’s just easier to regulate 
municipalities.   

Mielke asked if it would be a recommendation to wait until we are closer to August and 
bring it back at that time.  Lindman advised he just wanted everyone to see it and understand 
they’re struggling.  It’s not that we’re not working on a budget.   

Force advised that he would like to see the impact on the rate payer.  We say we’re 
borrowing but he can’t see anything showing how it will affect rates.  Where does that put us in 
terms of what we are charging our customers?  Lindman advised we have that ironed out on the 
wastewater side but not the water side.  Rebman stated if we make small increases it’s easier to 
take than one large increase.  Force agreed but he would like to see a longer term analysis of 
that.  Also with the Marathon/Edgar situation, will there be a contract in place to so we aren’t 
spending money and then they decide not to do it? Lindman advised we’ll have an agreement in 
place to iron out what the user rates are will be and what responsibilities they will have.  Force 
asked if the agreement will be that they share in the start-up costs?  Lindman said any of the 
infrastructure that would have to be done to improve the treatment and collection side would be 
their costs.  Kurtz says this is entirely a financial decision for them. As they’ve talked they are 



 

 

definitely interested in Marathon City coming to Wausau as long as the numbers in the initial 
capital investment are comparable and at the end of a 20, 30 or 40 year projection they are 
ahead.  Logically they would be.  They have no problem putting together an agreement and 
would prefer one to define everything.  Edgar is doing the exact same analysis and if they 
decide to come too that changes the dynamic.    

Rebman asked if we’ve spoken with our legal department yet.  Lindman advised we’ve 
given them a heads up but haven’t specifically talked about it.     

This will be brought back at the August 7th Water Commission Meeting.   
  

7) Discussion and Possible Action to Allow Sewer Deduct Meters. 
Lindman explained we do have irrigation meters that we provide and that are rated 

differently through the PSC.  This request is from an individual who talked about putting in an 
irrigation meter but the estimate for renovation and redoing the plumbing to accommodate for 
this will cost him thousands. He’s asking if the city is willing to do a sewer-deduct meter which 
we don’t do.  We do have one in the system but we’re unaware as to how it even got there. 
 Mielke asked what staff recommends.  Boers advised staff recommends not to do it.  
Mielke commented that if you do it for one you have to do it for all.  Lindman advised we 
wouldn’t own this meter, manage the meter or earn any revenue from it.  Gehin said we’ve had 
problems with these in the past. 
 Motion by Force to not allow this.  Seconded by Gehin.  Motion does not carry 5-0. 

 .  
8) Discussion on the Enforcement Conference with the WDNR Related to the SSO in 

January 2018.  
Lindman advised we’ve been issued a notice of violation for the sanitary sewer overflow 

and Kraft Heinz was issued one as well.  We had an enforcement conference with the DNR and 
they mainly talked about the timeline. Their main concern is how long the overflow had 
happened before we were of aware it.  We became aware of it from someone calling in as there 
was no monitoring equipment.  There was a safety bypass which prevented sewage from 
backing up into homes.  The DNR performed the testing on the river, those results have come 
back and their main concern is the phosphorous level.  They estimate that 600 pounds of 
phosphorous was released into the river.  At the conference they went through what’s been done 
to date.  They were pleased with how the situation was handled by Wausau Water Works once 
we were aware of it.  There are specific things that they asked for. One was on the compliance 
maintenance operation management and how we’ve edited and made changes to that.  Another 
was how we are working to mitigate the phosphorus impacts to the river and what we will do 
moving forward, he is drawing up that response.  This can be done in other ways other than 
directly at the wastewater plant such as leaf pick up, bio filtration ponds etc.  The city did 
voluntarily put some money into a statewide initiative to study the impacts of leaf pickup 
programs from releasing phosphorus into the storm water.  They will see our response by the 
end of the week and may have additional requests but as of now there have been no monetary 
requests by the DNR.  Lindman advised that it’s unfortunate the overflow happened but we 
followed the protocols we were supposed to.   

Gehin asked what the total flow was that we lost.  Lindman advised 3.7.  Gehin asked 
what the strength of phosphorous tested at.  Erickson responded that the test results showed 20 
so we may want to look at some monitoring of Schofield.  Depending on the day that could 
have been a factor.      

 
9) Discussion and Possible Action Regarding Wastewater Rate Increase. 

There have been discussions at previous commission meetings as well as with the 
facility plan presentation by Donohue regarding a sewer rate increase.  We have not taken 



 

 

action on this yet.  Lindman thought we could open up the discussions for the potential of a 
rate increase.  We haven’t had a rate increase since 2011.  We know the impact to the rate 
payer will be approximately $12 per month on the sewer side if we borrow the full $79 million 
for the wastewater plant upgrade.  We have other considerations as well.  Is this something we 
would like to take a look at and pursue for this year?  Should we have an outside entity do that 
or keep it in house through Finance?   
 Force advised we have some idea from the wastewater and that is helpful.  If he could 
see it on the water side along with the meter stuff that would be good to give us an overall 
view. 
 Gehin asked if we have to farm it out or is Swanborg comfortable coming up with an 
interim rate increase and then having a formal study.  Swanborg responded she can and the 
strategy behind having a 3rd party involved is now that we have revenue bonds issued it gives 
an arm’s length evaluation.  Gehin asked if we could do both at the same time as a formal rate 
study can take up to a year.  He would prefer we come up with an interim rate increase before 
the end of the year and then farming it out for a formal study as there will most likely be 
multiple increases. 
 Mielke explained that Swanborg can have those interim numbers ready by August and 
then we can talk about farming it out. 
 Consensus received 5-0. 

  
10)  Adjourn. 

There being no further business to discuss, motion was made by Gehin to adjourn the 
meeting.  Seconded by Herbst.  Motion carried 5-0. 

 
 
Michelle Weasler, Recording Secretary 
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Minutes of August 1, 2017 
 
A meeting of the Wausau Water Works Commission was called to order at 1:33 p.m. in City Hall 
on August 1, 2017.  In compliance with Wisconsin Statutes, this meeting was posted and receipted 
for by the Wausau Daily Herald on July 26, 2017. 
 
Members present: President Mielke, Commissioners Gehin, Rebman, Abitz (arriving at 1:40). 
Others present: Eric Lindman, Scott Boers, Dave Erickson, Valerie Swanborg, Steve Opatik, Becher 
Hoppe; Tonia Speener, Clark Dietz; Diane Thoune, Clark Dietz. 

 
1) Approve Minutes of the June 20, 2017 meeting. 

Motion by Rebman to approve the minutes of the June 20, 2017 meeting.  Seconded by 
Gehin.  Motion carried unanimously 3-0. 

 
 

2) Director’s Report on Utility Operations. 
Since the Director’s Report is reviewed by the Commission members prior to the meeting, 

the Commission agreed by consensus to forego the reading of the report and ask questions on any 
items. 
 No questions were brought forward.  Motion by Rebman to approve the Director’s Report as 
presented and place on file.  Seconded by Gehin.  Motion carried unanimously. 
 
3) Discussion on the Lead Service Line priorities.   

Lindman advised that we have funding for an additional 80 services and have exhausted the 
interest with the existing reconstruction projects.  We are looking to branch out to reconstruction 
areas that occurred within the past 5 years and see what type of interest we get.  We would need 
additional clearance from the DNR.  This process has not begun yet and it will be at least 30-45 
days out based on their time frame for review.  We will work with the prequalified plumbers list 
that we have.  Plumbers are extremely busy and may not get to these until spring.  We are moving 
forward, staying with priority list established by the commission and starting that process.  We will 
hopefully receive funding again next year and the current funds can be carried over to 2018. 

Rebman inquired whether or not reimbursement is available to those that have had lead 
services replaced within the last year or so.  Lindman responded it would not.  With the criteria 
attached to the funding, even though the plumber may be qualified, they would have needed to be 
pre-qualified through the DNR before the work was done. 

Speener asked if someone who turned down funding the first time would be disqualified 
from seeking funding again.  Lindman responded he didn’t think that would disqualify them 
however, they may be placed further down on the priority list if we aren’t working in that area. 

Lindman indicated that the next round of funding has already been applied for and approved 
by the commission. 

 



No action necessary.    
 

5) Discussion and possible action on a sole source purchase for repairs & compliance 
upgrades for the West Wausau Water Tower, Elm St. Reservoir & Highland Reservoir. 
 This item was taken out of agenda order. 
 Lindman advised Boers has been working with Lane Tank regarding mixers, catwalks and 
remaining maintenance that needs to be done at each location.  Cost estimated at $85,000.  
 Rebman asked if $1M gallon water reservoir in industrial park has power supply.  Boers 
responded yes, power supply is there.   
 Abitz requested clarification regarding the Elm Street reservoir and whether repair work 
includes the tower itself or any other external maintenance.  Boers responded that nothing external 
is planned.  Maintenance includes installing a new catwalk to make it safer for employees to check 
inside of tank; install new vents as the existing vents are not up to code and tend to get plugged.  
Same is planned at the Highland reservoir except the catwalk is much higher and will require a 
ladder to make it OSHA compliant and legal.  Installation of mixers will take place at both locations 
to turn the water over. 
  
Motion by Rebman to approve work with Lane. Seconded by Abitz.  Motion carried unanimously. 
 
4) Discussion and possible action regarding current meter and reading equipment.  
 Boers wanted to make the commission aware of the issues we are having with our current 
meter supplier, Neptune/Ferguson.  He is having a difficult time getting anything from them in 
writing and they have been escalating maintenance costs.  Boers explained when we upgraded our 
system, we were told it would be backward compatible and the meters were supposed to work with 
the V3 radios on the houses to eventually migrate to a full AMI system (fixed based reading).  It is 
not backward compatible and the original V3 radios are not made anymore. They now have V4 
radios but the 6 gateways that have been installed through the center of the city were designed to 
read V3’s.  Boer’s indicated there have been issues with them not doing what they were supposed to 
do.  The fix for that was to upgrade the collectors to the V4 system, which we did and now they 
don’t read all of the information off of the V3’s.  All issues have been discussed with 
Neptune/Ferguson and their fix is to install new V4 boxes at our cost.  Boers also advised we are 
having issues with the 10 year full replacement/10 year prorated warranty being honored on the 
V3’s.  The failure rate is averaging 47-50% at 11-12 years.  Since Neptune no longer makes the 
V3’s the solution is to install new V4’s at an upcharge however, they will not lock down a price. 
 Boers indicated we currently have 16,000 meters and we are 8000 meters behind at 
switching out at the 10 year rotation.  Rebman thought we had authorization to go longer life from 
PSC.  Boers confirmed we do not and meters older than 12-14 years are consistently showing a 46% 
failure rate, especially on low flows.   
 The cost of new radios will be $2 million regardless if we stay with Neptune or go to a new 
system.  However the warranty would be better with the new system.   
 Rebman asked if we have a comfort level that this new Sensus system is not experiencing 
the same issues.  Boers confirmed they are not.  Rib Mountain currently has Sensus and they are 
planning on upgrading to the new Sensus system, moving toward an AMI system (fixed based 
reading).  If that happens, a collector could be installed on Rib Mountain and serve as a backup for 
us.  Schofield and Weston are also talking about going from Neptune to Sensus.   
 
Consensus received for Boers to continue talks, pursue a new system and bring it back. 



 
  
6) Discussion and possible action regarding Amendment Number 1 to the Professional 
Services Agreement between the City of Wausau and Clark Dietz to add water main design 
services to the Stewart Avenue Force Main and Interceptor Sewer Project. 
 Lindman advised that at the last meeting approval was received for Clark Dietz to do the 
design services for the Stewart Avenue Force Main Project from 72nd Ave. lift station along Stewart 
Avenue.  Additional discussions have occurred with the Water Department to put in a water main 
along that route at the same time. This was not in the original scope of the design and is being 
brought back for approval.  
  
Motion by Rebman to approve the addition of the water main design. Seconded by Gehin.  Motion 
carried unanimously. 
 
7) Discussion and possible action on 2017 and 2018 Capital Plans. 
 Swanborg advised that revenue bonds were to go out in August but we are waiting for final 
audited financial statements, the bond company can then rate us and they will go out in fall.  The 
revenue bonds are proposed to cover 2017 additional capital funding and to replace state loans in 
order to refinance.  The final amount has not been finalized.  We are at approximately 4 million in 
water, 6 million in sewer and contemplating an additional 2 million for each utility.  The 2018 
proposed budget is 3 million in projects for water and 3.7 million in projects for wastewater.  These 
projections encompass everything from capital projects at the plant and distribution systems to road 
projects.   
 Abitz inquired whether this took into consideration the Thomas Street construction.  
Lindman explained it does not as it has not been finalized and will be included in the 2019 plan.  
 
Motion by Rebman to approve 2018 Capital Plan. Seconded by Gehin.  Motion carried 
unanimously. 
 
8) Monthly Financial Reports and ongoing tracking of the budget. 
 Swanborg indicated that the Water Utility revenues are tracking lower than budget which is 
typical for this time of year.  We are down by $115,000 from last year.  This is partly because there 
were expensive finance charges to get people to comply with the well permitting.  Some of that was 
written off at the end of last year if we got compliance and we will not have that this year. Revenue 
is running at -4.6% due to those finance charges.  Expenses are also slightly lower than last year and 
lower than budget.  There were some extra meeting expenses resulting from the tapping team that 
was sent out to Pennsylvania and repairs are up a little.  On the Sewer side revenue is steady, off by 
about .8 % but no concerns.  Expenses are up due to repairs with the UV lamps, architectural 
engineering expenses for the Wastewater Facility Plan and Dave Erickson has increased his alum 
expense. 
 Lindman advised that some of our larger projects are wrapping up and some large payment 
requests will be coming through over the next month or two.  He asked the commission to let him 
know if there are ongoing projects that they would like an update on. 
 
 Boers apologized for being late and missing agenda item #3, Lead Service Line.  He did 
want to ask if a private side has a leak on their side and they do a full lead line replacement, would 
we be obligated to do a lead line replacement on our side.   
Consensus received was that we would be obligated to do ours.   
 
 
 



10) Adjourn 
There being no further business to discuss, motion was made by Abitz to adjourn the 

meeting.  Seconded by Gehin.  Motion carried unanimously. 
 
Michelle Weasler, Recording Secretary   
o:\common\Lori\commission\OctoberMinutes2016.doc 
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The purpose of this study was to measure the accuracy of residential water meters
in response to short, intermittent flows. A gravimetric test bench was used as a
standard to test 5/800 × 3/400 ultrasonic (US), electromagnetic (EM), nutating disc
(ND), and oscillating piston (OP) meters. A programmable solenoid valve was used
to create burst flow cycles. Three cycles of defined times were included in the
study when the solenoid valve was open and closed and, subsequently, when water
was flowing and not flowing—creating short, intermittent flows. Accuracies of
water meters were tested at three flow rates: 4, 2, and 0.25 gpm. It was found that
some of the US meters were affected by burst flows. EM meters were essentially
unaffected by any burst flows. The accuracies of the ND and OP meters at the low-
est flow tested were affected by burst flows.

KEYWORDS

burst, intermittent, residential, short, water meter

1 | INTRODUCTION

The purpose of this study was to measure the accuracy of
residential water meters in response to burst flows. Burst
flows are intermittent flows that can occur for a variety of
reasons, like wetting a toothbrush or razor, using a nozzle-
equipped garden hose, or using motion-activated faucets.
Burst flows have short durations (a few seconds or less) and
occur at flow rates typical of household appliances. No pre-
vious research has been conducted on burst flows, perhaps
because of the low resolution of flow-monitoring technol-
ogy. For example, flow-monitoring technology that is cur-
rently in use records the flow at a meter every 10 s. As the
resolution of flow-monitoring technology increases, burst
flows will become easier to detect and analyze. While an
individual burst has a small volume, the cumulative volume
of burst flows becomes significant over time.

The data for this study were collected at the Utah Water
Research Laboratory at Utah State University in Logan using
a gravimetric test bench as a standard for comparison. Forty-
two meters of seven different models were tested (six meters
for each model). Positive displacement (oscillating piston

[OP] and nutating disc [ND]) and electronic (electromag-
netic [EM] and ultrasonic [US]) meters were included in the
study.

It should be understood that, realistically, a household
setting will generally not see burst flows occurring in a
repeated manner, such as those tested in the laboratory. For
the purposes of laboratory testing, however, time-on and
condensed time-off combinations were used. The reduced
time off allowed for a controlled testing process and efficient
data collection while still providing sufficient time gaps to
remove any residual effect from one burst to another.

2 | LABORATORY TEST SETUP

Four meter types (i.e., OP, ND, EM, US) were used in this
study. Among these were seven meter models, including six
identical meters of each model. There were two models of ND
meters, two models of OP meters, two models of US meters,
and one EM meter model. Four manufacturers provided meters
for the study.
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The setup included a pressure-reducing valve to control
the pressure in the system. Because water pressures in resi-
dences are generally between 20 and 80 psi, the pressure-
reducing valve was set so the system pressure was 50 psi
(�5 psi) for all tests.

For some of the tests, the system setup included a 2.1 gal
thermal expansion tank downstream of the meters, simulating
residences that have thermal expansion tanks (Thermal Expan-
sion tank, PLT-5 Watts; Watts, North Andover, MA). One
hundred feet of 1 in. cross-linked polyethylene (PEX) tubing
also was included in the system downstream of the thermal
expansion tank for some of the tests. PEX tubing is often used
in residential systems as an alternative to copper tubing.

The solenoid valve was installed at the end of the test
line. A software program was used to control the solenoid
opening and closing cycles (Timer, Version 4.2.5; Hot Time
Software, Ayr, Australia). The desired amount of time on
and the desired amount of time off were programmed by the
user. Three time combinations were used during the tests for
data collection. They were (1) ½ s on, 3 s off; (2) 1 s on, 4 s
off; (3) 1 s on, 3 s off.

Three flow rates of 4, 2, and 0.25 gpm were tested. The
two smaller flow rates were selected because they are
AWWA standard flows for 5/800 × 3/400 meters (AWWA,
2012). The 4 gpm flow was selected because it better repre-
sents higher flows that occur for individual appliances in a
household setting than the AWWA standard of 15 gpm for
maximum flow for 5/800 × 3/400 meters (AWWA, 2012).
(Average bathtub flow rates of 4 gpm were considered to be
the highest individual flow rate that could occur.) A mini-
mum of 10 gal was collected during flow measurements
using a gravimetric laboratory scale (Weigh-Tronix, BS-
24X24 N; Avery Weigh-Tronix, Fairmont, MN).

Each meter had an electronic register with a resolution of
0.01 gal. Following the procedure outlined by Sumrak,
Johnson, and Barfuss (2016), total uncertainty was calcu-
lated on the basis of random and systematic uncertainties.
Only random error related to the weight tank scale was
incorporated because all other random errors were assumed
to be either negligible or too difficult to quantify. Systematic
errors that were included were associated with the meter reg-
isters, the scale, and the thermometer. The meter with the
highest recorded throughput was used to calculate the largest
uncertainty. At 95% confidence level, the uncertainty of the
registries was no greater than 0.69%.

Four setups were incorporated with the subject flow
meters: (1) the thermal expansion tank (“Tank”; PLT-5
Watts, Watts, North Andover, MN) included, (2) the PEX
tubing (“PEX”) included, (3) both the thermal expansion
tank and the PEX tubing (“Both”) included, and (4) neither
the thermal expansion tank nor the PEX tubing (“Neither”)
included.

Each meter was subjected to 36 tests (the meters were
tested in two groups of 21 meters each). Each test had at
least one variable that was different: either the flow rate
(three options), the test setup (four options), or the time com-
bination (three options). All possible combinations were
studied.

3 | RESULTS AND ANALYSIS

3.1 | Accuracy by meter type for continuous flow tests

Before any burst flow tests were performed, continuous flow
tests for the same flow rates were conducted on each of the
subject meters to establish baseline accuracies. The initial aver-
age accuracies of the meters at the continuous flows are shown
in Table 1.

Of all the meters tested in the continuous flow condition,
only one US meter failed the 0.25 gpm test. All other meters
had passing accuracies for the 0.25 and 2 gpm tests.

3.2 | Burst flow test results

Table 2 shows the average length of each test for each time
combination and flow rate, as well as the average number of
cycles required for the given flow rate and time combination.

TABLE 1 Accuracy by flow and meter model for continuous flows

Flow (gpm)

Meter model accuracy (%)

US1 US2 EM1 ND1 ND2 OP1 OP2

0.25 100.06 100.96 100.11 99.48 100.03 99.05 99.23

2 100.20 99.92 99.75 100.24 100.51 100.36 99.88

4 100.32 99.93 99.70 100.78 99.99 100.24 99.98

Average 100.19 100.27 99.85 100.16 100.18 99.88 99.70

Note. EM: electromagnetic; ND: nutating disc; OP: oscillating piston; US: ultrasonic.

TABLE 2 Average length of burst flow tests and average number of
cycles required for tests

Flow (gpm) Units

Time combination (seconds on, seconds off )

0.5, 3 1, 4 1, 3

0.25 Time (h:min) 4:34 3:09 2:30

Cycles 4,694 2,264 2,243

2 Time (h:min) 0:33 0:25 0:20

Cycles 558 296 303

4 Time (h:min) 0:16 0:12 0:10

Cycles 273 149 149
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3.3 | Accuracy by flow and meter model

Table 3 shows accuracies of meters by model. The values in
Table 3 are averages of all the tests performed, including all
test setups and time combinations.

The varying meter types responded differently to the three
flows. For example, the US meters by Manufacturer 1 reported
the lowest accuracy at the 4 gpm flow. The ND and OP meters
reported the lowest accuracies at the 0.25 gpm flow.

TABLE 3 Accuracy by flow and meter model for burst flows

Flow (gpm)

Meter model accuracy (%)

US1 US2 EM1 ND1 ND2 OP1 OP2

0.25 97.30 99.06 99.68 90.52 91.36 88.64 89.98

2 97.74 99.56 99.84 100.14 100.65 99.53 99.43

4 88.49 99.36 99.94 100.56 100.34 100.27 99.95

Average 94.51 99.33 99.82 97.07 97.45 96.14 96.46

Note. EM: electromagnetic; ND: nutating disc; OP: oscillating piston; US: ultrasonic.
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FIGURE 1 Comparison of continuous and burst accuracies of ultrasonic
meters. Mfr.: manufacturer
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FIGURE 2 Comparison of continuous and burst accuracies of
electromagnetic meters. Mfr.: manufacturer

0.1 0.25 1 2 4 10
88%

90%

92%

94%

96%

98%

100%

102%

R
eg

is
tr

y

Flow—gpm (log scale)

Mfr. 1 Continuous Mfr. 1 Burst

Mfr. 2 Continuous Mfr. 2 Burst

FIGURE 3 Comparison of continuous and burst accuracies of nutating
disc meters. Mfr.: manufacturer
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FIGURE 4 Comparison of continuous and burst accuracies of oscillating
piston meters. Mfr.: manufacturer
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The largest standard deviation of 3.40% occurred
within the US meter group. The ND meter model accura-
cies had a standard deviation of 0.27%, and the OP meter
models had a standard deviation of 0.22%. No standard
deviation was reported for the EM meters because only
one EM model was tested. The results from the other
meter types indicate standard deviations between meter
models.

Figures 1–4 show the average results of the burst flow
tests compared with the continuous flow tests.

3.4 | Accuracy by test setup and meter model

Table 4 shows the average accuracies when comparing test setup
and meter model. The values presented in Table 4 are averages
of all the tests performed, including all time combinations.

The US Manufacturer 1 meters had varied results based on
test setup, while the US Manufacturer 2 meters had more consis-
tent results. The ND and OP meters produced lower accuracies
when only the thermal expansion tank was installed in the test
setup compared with other test setups for the lowest flow. The

TABLE 4 Accuracy by test setup and meter model

Test setup Flow (gpm)

Meter model accuracy (%)

US1 US2 EM1 ND1 ND2 OP1 OP2

Neither 0.25 96.50 99.28 99.91 90.51 91.48 89.94 90.94

2 98.41 99.71 99.97 100.08 100.57 98.94 98.83

4 99.85 99.26 99.93 100.25 100.31 100.23 99.87

Tank 0.25 96.87 99.16 99.70 89.43 90.16 86.61 88.38

2 86.84 99.73 100.02 100.25 100.76 98.94 98.93

4 86.07 99.93 99.83 100.38 100.31 100.20 99.90

PEX 0.25 97.76 98.88 99.57 91.44 92.17 89.66 90.71

2 106.75 99.50 99.60 99.99 100.68 100.25 100.07

4 73.90 98.92 99.92 100.93 100.34 100.33 100.03

Both 0.25 98.07 98.93 99.53 90.68 91.62 88.33 89.90

2 98.98 99.32 99.78 100.24 100.59 100.00 99.89

4 94.14 99.32 100.10 100.70 100.41 100.30 100.02

Note. EM: electromagnetic; ND: nutating disc; OP: oscillating piston; PEX: cross-linked polyethylene; US: ultrasonic.
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FIGURE 5 Burst flow results categorized by test setup. EM: electromagnetic; ND: nutating disc; OP: oscillating piston; PEX: cross-linked polyethylene; US:
ultrasonic
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EM meters exhibited virtually the same accuracy for each test
setup. The results from Table 4 are shown in Figure 5.

3.5 | Accuracy by time combination and meter type

Table 5 shows the average accuracies when comparing time
combination and meter model. The values presented in
Table 5 are averages of all the tests performed, including all
test setups. The results from Table 5 are shown in Figure 6.

3.6 | Analysis

It appears that US meters may frequently misread burst flows.
One possible reason for these misreads may be that when a
burst flow occurs between ultrasonic waves emitted by the

transducers, it causes the meter to not collect the meter reading
at all (or to record a very low registry). This case can be seen
for the last data point for Manufacturer 1 of the US meter type
as shown in Figure 7, where the meters registered an average
of just over 20% of the actual throughput recorded.

Conversely, a second possible reason is that an ultrasonic
wave generated by the transducers may occur when a burst flow
is occurring but will not record the absence of flow immediately
before and after the burst flow occurred. Depending on the
length of the burst flow and the meter’s sampling rate (i.e., the
rate at which ultrasonic waves are emitted), the meter could
report a significantly higher flow than actually occurred. This
scenario is not as likely to occur as the first because multiple
burst flows in a short amount of time will not occur as often as a

TABLE 5 Accuracy by time combination and meter model

Test setup Flow (gpm)

Meter model accuracy (%)

US1 US2 EM1 ND1 ND2 OP1 OP2

0.5 s on, 3 s off 0.25 99.31 101.45 99.36 89.95 89.40 84.62 86.70

2 99.41 99.42 100.06 100.38 100.69 99.28 99.16

4 100.92 99.02 99.99 100.69 100.38 100.24 99.85

1 s on, 4 s off 0.25 97.61 97.56 99.93 91.29 92.19 92.57 92.88

2 99.74 99.57 100.04 100.28 100.68 99.78 99.65

4 100.14 99.32 100.31 100.77 100.42 100.32 100.09

1 s on, 3 s off 0.25 94.98 98.18 99.74 90.30 92.49 88.72 90.36

2 94.09 99.69 99.42 99.77 100.58 99.53 99.47

4 64.42 99.73 99.53 100.23 100.23 100.24 99.93

Note. EM: electromagnetic; ND: nutating disc; OP: oscillating piston; US: ultrasonic.
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FIGURE 6 Burst flow results categorized by time combination. EM: electromagnetic; ND: nutating disc; OP: oscillating piston; US: ultrasonic
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single burst flow. However, this scenario was also seen in the
test results for the US meters, as highlighted by the eighth data
point of Manufacturer 1 as shown in Figure 7. A US meter’s

reading of the random occurrence of burst flows is hard to pre-
dict, but it can be seen from the results that burst flows will
affect a US meter’s accuracy.
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FIGURE 7 Registry of ultrasonic meters in continuous and burst (cross-linked polyethylene tubing) conditions. Mfr.: manufacturer; PEX: cross-linked
polyethylene; US: ultrasonic
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FIGURE 8 Registry of ultrasonic meters in continuous and burst (1 s on, 3 s off ) conditions. Mfr.: manufacturer; PEX: cross-linked polyethylene; US: ultrasonic
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Among the US meters, Manufacturer 1 had results that
were much more varied than Manufacturer 2. For example,
as shown in Figure 8, it can be seen that Manufacturer
1 reported average registries ranging from 23.47 to 121.14%.
Under the same scenario, Manufacturer 2 reported average
registries ranging from 97.69 to 100.96%.

Overall, the EM meters exhibited almost no change in
accuracy (Figure 2). Because EM meters have no moving
parts, they are generally able to register lower flows with
greater accuracy. Also, EM meters do not record flow
intermittently based on a sampling rate (the method
described above as used by US meters), which further
helps EM meters measure burst flows. Of all the EM
meter data points collected for burst flows, the minimum
registry recorded was 97.55%, and the maximum registry
recorded was 102.38%. This tight range shows that, while
burst flows did affect EM meters, the effects were
minimal.

While all the ND and OP meter models had generally
the same accuracy for the 2 and 4 gpm burst flows, they
exhibited decreased accuracy for the 0.25 gpm burst flow
(see Figure 3 and Figure 4). For continuous flow tests, a
previous study showed the adverse effects of low flows on
mechanical meters. “As flow rates become smaller and
smaller, the bearing, friction and drag forces within the
metering mechanism become proportionally larger”
(Barfuss, Johnson, & Neilsen, 2011). Not only are those
forces proportionally larger for low flows when water has
already begun to flow, but the force required to overcome
the inertia of a disc or a piston at rest is also thought to
be proportionally larger and must be overcome to allow
flow to begin. In a continuous flow, the force required to
begin moving the mechanical parts of a meter must over-
come static friction forces only once. However, every burst
flow that occurs requires the repeated overcoming of static
friction forces. As each test for this study included multi-
ple bursts (Table 2), the negative effects caused by the dis-
proportionality of low flow rates to static friction forces
possibly compounded the meters’ decreased ability to cor-
rectly register the throughput.

The maximum registries for each of the two ND
meters and each of the two OP meters were below
102%. The minimum readings for each of the mechanical
meter types were between 68.51% (OP Manufacturer 1)
and 78.40% (ND Manufacturer 1). It can be seen that,
for burst flows, mechanical meters generally under-
registered.

It is clear that both the PEX tubing and the thermal
expansion tank had an effect on meters’ responses to burst
flows. As seen in Table 4, when included in the test setup
separately, the PEX tubing and the thermal expansion tank
caused some of the meters to more grossly over- and under-
register. However, when both components were included
together, the meters were generally more accurate. Meters

generally performed the best when neither component was
included in the setup.

Similarly, the time combinations had varied effects on
different meters. As stated previously, the purpose of a vari-
ety of time combinations was to allow multiple bursts to
occur over a short amount of time, without allowing one sin-
gle time combination to be accepted as a standard for testing
burst flows.

4 | DISCUSSION

Although an individual burst flow has a small volume,
multiple bursts add up over time. If they are not measured
accurately, burst flows result in lost revenue for utilities
and more water consumed than customers are aware
of. Burst flows are common in daily use and are found in
many scenarios, such as with kitchen faucets, garden
hoses, or automated faucets in public restrooms
(Chadwick, 2018).

A major limitation of this study was the small number of
flows and time combinations used. Test flows were selected
to represent ideal burst flows, although both larger and smal-
ler flows could have been tested. Any number of time com-
binations also could have been selected.

It is the recommendation of the authors to conduct fur-
ther research concerning burst flows with higher and lower
flow rates, different time combinations, varied test pressures,
and other metering types and models (including other meter
sizes) to see whether those results are found to be consistent
with the results shown in this study.
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AMENDMENT NO. 2 TO THE ORIGINAL ENGINEERING SERVICES AGREEMENT 
Wastewater Facilities Plan (Project)  

Original Agreement Executed April 1, 2017 
 
 
This Amendment is by and between: 
 
City of Wausau (Owner) 
407 Grant Street 
Wausau, WI 54403 
 

and 
 

Donohue & Associates, Inc. (Donohue) 
3311 Weeden Creek Road 
Sheboygan, WI 53081 
 
Who agree to amend the original Agreement, as follows: 
 
PART I – B.  SCOPE OF SERVICES 
 
The Services have been modified to include the additional activities as outlined in the attached Final 
Design and Bidding Scope Document. 
 
PART III – A.  COMPENSATION 
 
Compensation for the services set forth in Part I shall be increased $3,323,900, resulting in a total 
contract amount of $4,437,685. 
 
 
 
APPROVED FOR OWNER    APPROVED FOR DONOHUE 
 

By:   By:       

Printed Name:   Printed Name:   Mike Gerbitz    

Title:     Title:    Senior Vice President    

Date:    Date:         
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Final Design and Bidding Scope Document 
 

Introduction 
 

Purpose 
This document describes the Wastewater 
Treatment Facility Improvements Project as 
defined at the time this document was prepared. It 
also describes the Final Design and Bidding Scope 
of Services, and defines the associated Team, 
Schedule, and Compensation. This document is 
intended to be referenced by an Amendment 
between the City of Wausau (Owner) and 
Donohue. Donohue will retain Becher Hoppe as a 
sub-consultant. 

The Project 
Background 
The Owner owns and operates a WWTF that serves 
the Cities of Wausau and Schofield and an 
industrial park in the Village of Weston. The 
WWTF-rated flow capacities for average and peak 
instantaneous flow conditions are 8.2 and 
35.8 mgd, respectively. 

The WWTF was constructed in three Phases: 
Phase 1 circa 1939, Phase 2 circa 1967, and Phase 
3 circa 1988. Although several components have 
been upgraded since Phase 3, the majority of the 
WWTF requires some degree of reconditioning to 
address A) safety, reliability, and performance 
concerns, B) capacity concerns, and C) regulatory 
compliance concerns due to a new permit issued in 
December 2018 and effective January 2019. 

In Spring 2017, the City of Wausau retained 
Donohue and its local partner Becher Hoppe to 
perform Facility Planning. The purpose of Facility 
Planning was to develop a 20-year plan that 
adequately addressed A) safety, reliability, and 

performance concerns, B) capacity concerns, and 
C) regulatory compliance concerns. In doing so, 
Donohue and Becher Hoppe developed a 
Recommended Plan of improvements for the next 
20 years.  

At the time this document was prepared, Donohue 
and Becher Hoppe completed the following 
Phases:  

100 – Development Phase 

200 – Process Design Phase 

300 – Preliminary Layout Phase 

400 – Cost Refinement Phase 

The documents developed in these Phases will be 
used to develop the Bidding Documents. 

Recommended Plan 
The Recommended 20-Year Plan is detailed in the 
Wausau Facilities Plan Report. This Plan addresses 
concerns in the following areas: Preliminary 
Treatment, Primary Settling, Activated Sludge 
System, Secondary Settling, Phosphorus and 
Filtration, Disinfection, Anaerobic Digestion, Solids 
Processing, Site Features, and Administration-
Maintenance-Storage. 

Project Budget 
At the time the DRAFT 2040 Facility Plan was 
completed and this document was created, the 
total capital budget for the Recommended Plan is 
$80M. The Owner (City Council) accepted the 2040 
Facility Plan on February 26, 2019. Donohue will 
submit the 2040 Facility Plan to the WDNR. 
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Final Design Phase 
Purpose 
The purpose of the Final Design Phase is to further 
advance the concepts developed during the 
Planning and the Preliminary Design Phases to 
produce Bidding Documents. 

Team 
The Design Team entities and their roles are 
identified below.  

Entity Role 
City of Wausau Owner 

Donohue Lead Design Consultant 
Project Management 
Structural Design 
Architectural Design 
Process Design 
Mechanical Design 
Electrical Design 
Controls Design 

Becher Hoppe Design Sub-consultant 
Civil Design 
Local Project Management 
Groundwater Recharge Design 

Geotechnical Firm Soil Borings 
Geotechnical Report 
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Scope of Services 
 
This Section outlines the Scope of Services for the 
Final Design and Bidding Phases. 

General Matters 
1. Provide monthly Status Reports. Topics of 

the Status Reports will include Activities 
This Period, Near-Term Activities, 
Outstanding Issues, Budget Position, and 
Schedule. 

2. Provide Meeting Notes that document 
discussions, decisions, Owner comments, 
and Owner direction. 

3. Submit Owner-review drawings in 11” x 
17” reduced-scale format. 

4. Perform quality reviews throughout the 
duration of the Project. 

5. Conduct informal meetings and conference 
calls with Owner to review progress, get 
direction, and enhance coordination in 
advance of Workshops. 

6. Becher Hoppe and Donohue will attend 
Monthly Commission meetings. 

7. Submit a Clean Water Fund Loan Program 
(CWFLP) Application for State Fiscal Year 
2020 on behalf of the Owner. The CWFLP 
Intent to Apply and Priority Evaluation and 
Ranking Form for SFY 2020 were submitted 
previously. 

Phase 500 – Final Layout 
1. Finalize size and location of major 

equipment. Refine process equipment 
requirements: dimensions, weights, lifting 
requirements, access requirements, and 
utility requirements. 

2. Refine the following PDR documents as 
necessary: Hydraulic Profile, Mass Balance 
Process Model, Plant-wide Process 
Schematic, and Design Basis. 

3. Finalize fire protection and electric utility 
strategies. Continue to coordinate with 
electric, natural gas, and water utilities 
throughout Final Layout design. 

4. Prepare soil boring locations. Obtain and 
review Soil Boring Report. Incorporate 
results into structural design as necessary. 
Perform a geotechnical investigation that 
includes soil borings at the proposed 
location for new structures at the WWTP. 
These borings will be completed to a 
specified depth below proposed structure 
and sewer inverts. Based on the results of 
the field work and laboratory testing, a 
geotechnical report shall be prepared that 
includes recommendations for new 
structure foundations, piping installation, 
and discusses potential construction 
difficulties due to soil and groundwater 
conditions. 

5. Develop operating and control strategies 
from existing Preliminary Operational 
Strategies. 

6. Prepare One-Line Diagrams and Elevations. 
7. Using the process schematics and control 

strategies developed previously, prepare 
conceptual Process and Instrumentation 
Diagrams (PIDs). 

8. Prepare Overall Process Control Network 
Diagram. 

9. Design Workshop 1 – Prepare for, conduct, 
and document Design Workshop 1. 
Attendees will review and discuss the 
Project Scope as a result of the previous 
Commission Meeting, including any 
process design documents that have been 
modified as a result.  
 Deliverables 

Refined Hydraulic Profile, Plant-wide 
Process Schematic, Mass Balance 
Process Model, and Design Basis, as 
necessary. 
Meeting Materials 
Meeting Notes 

10. Develop Final Layout drawings illustrating 
the implementation of cost-reductions 
resulting from Owner meetings in 
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Preliminary Design and subsequent Cost 
Refinement. Prepare final layout drawings 
for all structures affected by the Work of 
the Project. These drawings will 
incorporate Owner preferences, 
requirements, and cost-saving measures, 
and be developed to a higher degree of 
completion than the Preliminary Layout 
drawings. In general, these drawings will 
show the items listed below, which were 
not shown or provided on the preliminary 
layout drawings: 

• Site plan details such as yard 
piping; sidewalks and parking; 
discharge point; and grading plan 

• Process details such as sample 
sinks and equipment utility water 
connections 

• Structural details such as roof 
framing; wall and roof type; floor, 
roof, and wall openings; elevators, 
overhead doors, and lifting 
equipment; equipment pads; floor 
hatches; floor slopes; roof drain 
systems; hoisting equipment; 
framing; beams; and columns 

• HVAC equipment such as ducts; air 
handling equipment; windows, 
louvers, intakes, and grilles; fire 
protection system; and hazardous 
ratings 

• Electrical components such as 
electrical duct banks; generators; 
and building lighting 

• Plumbing components such as 
fixture dimensions and the floor 
drain system; eyewashes and 
emergency showers 

• I&C components such as I&C 
signals 

11. Produce HVAC, Plumbing, Architectural, 
and Structural Motor Lists. 

12. Request insurance requirements. 
13. Coordinate design of a Groundwater 

Recharge System with a sub-consultant. 
The purpose of this system is to prevent 

migration of previously-identified 
groundwater contamination. 

14. Design Workshop 2 – Prepare for, conduct, 
and document Design Workshop 2. 
Attendees will review and discuss the Final 
Layouts and other tasks performed since 
the previous Workshop. 
 Deliverables 

Final Layouts 
Meeting Materials 
Meeting Notes 

15. Revise Final Layout drawings to reflect 
Owner direction and preferences. 

16. Prepare Work Sequence and Constraints 
and Construction Schedule. 

17. Conduct Constructability Review with 
project team. 

18. Prepare Final One-Line Diagrams and 
Elevations. 

19. Prepare Final Process and Instrumentation 
Diagrams (PIDs). 

20. Prepare Final Process Control Network 
Diagram. 

21. Prepare Final Operating Strategies. 
22. Prepare Index of Proposed Specifications. 
23. Design Workshop 3 – Prepare for, conduct, 

and document Design Workshop 3. 
Attendees will review and discuss 
incorporations made to the Final Layouts 
from the previous workshop and the initial 
Work Sequence and Constraints. This 
meeting will also include review of Final 
documents such as PIDs, One-Lines, and 
Elevations.  
 Deliverables 

Revised Final Layouts 
Initial Work Sequence and Constraints 
PIDs 
One-Lines 
Elevations 
Meeting Materials 
Meeting Notes 

24. Revise documents to reflect Owner 
direction and preferences. 

25. Submit three (3) sets of Final Design 
Documents for Owner for review. 
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26. Conduct Public Presentations and Outreach 
at events such as Neighborhood 
Association Meetings. 

Phase 600 – Construction Drawings 
1. Continue to advance Final Layouts to 

achieve Construction-level Bidding 
Documents. Produce base sheets and 
release to non-Process disciplines. 

2. Refine Construction Schedule and Work 
Sequence and Constraints. 

3. Coordinate and critique design with the 
PIDs among disciplines. 

4. Review Final Site Plan with the electric 
utility and gain approval. 

5. Prepare Specifications. 
6. Update Opinion of Probable Construction 

Cost. 
7. Continue to conduct Public Presentations 

and Outreach at events such as 
Neighborhood Association Meetings. 

8. Perform Quality Control review. 
9. Perform Regulatory Agency Coordination 

Services as necessary. 
10. Design Workshop 4 – Prepare for, conduct, 

and document Design Workshop 4. 
Attendees will review and discuss the 
Construction Bidding Documents (drawings 
and specifications) and the Final Opinion of 
Probable Construction Cost. 
 Deliverables 

Construction Drawings 
Construction Specifications 
Opinion of Probable Construction Cost 
Meeting Materials 
Meeting Notes 

11. Revise Construction Drawings and 
Specifications to reflect Owner direction 
and preferences. 

Phase 700 – Review and Coordination 
1. Produce internally-reviewable Bidding 

Documents. 
2. Perform an internal Designer Review and 

conduct internal Designer Review 
Meetings. 

3. Conduct Plans-in-Hand Review at the 
WWTF for all disciplines to review drawings 
on site. Incorporate revisions as necessary. 

4. Conduct internal PID Coordination 
Checklist Meeting. 

5. Perform final internal Quality Control 
reviews. 

6. Produce final Bidding Documents and 
construction cost opinion. 

7. Produce and submit to WDNR the CWFP 
Application and required accompanying 
documents by September 30, 2019 for SFY 
2020 funding eligibility. 

Phase 800 – Project Bidding 
1. Advertise the Project. 
2. Submit three sets of Bidding Documents to 

Owner. 
3. Attend and conduct Pre-Bid Meeting. 
4. Respond to Bidder questions and prepare 

Addenda as necessary. 
5. Assist Owner with and attend Bid Opening. 
6. Submit a tabulation of Bid results. 
7. Review Bids and submit a Letter of 

Recommendation for award. 
8. Prepare Notice of Award. 
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Schedule and Compensation 
 

Schedule 
The Worksheet that follows this page shows the 
anticipated timing/duration for each Phase. 
Donohue will produce the CWFLP Application and 
accompanying documents. Donohue will submit 
the CWFLP documents to the WDNR by September 
30, 2019. Donohue will position the Owner to 
advertise for bidding by January 5, 2019.  

Compensation 
The Worksheet that follows this page delineates 
the estimated level of effort and compensation for 
the Scope of Services. The total compensation for 
the Scope of Services is $3,323,900. 
 
 



Level of Effort and Compensation | Final Design and Bidding | Wastewater Treatment Facility Improvements Project | Wausau, WI

CADM Structural Architect Ops
QC Senior Junior Senior Junior Senior Senior Senior Senior Junior Senior Junior Senior Junior Senior Junior Senior

Schedule Phase $210 $240 $115 $175 $125 $175 $145 $145 $145 $115 $190 $115 $175 $115 $190 $130 $175 
12 Weeks 500 - Final Layouts Phase $70,350 $75,120 $61,180 $57,750 $16,250 $21,000 $45,675 $16,675 $87,000 $90,850 $33,250 $16,100 $107,625 $70,150 $53,200 $22,100 $60,375 5,865 $904,650 $5,000 $1,039,650

Mar 1 Finalize Equipment Selections 20 20 20 25 10 50 150 5 5 10 5 5 20 345 $49,175 $49,175
→ 2 Refine Hydraulic Profile 10 2 5 20 10 47 $7,205 $7,205

End May 3 Refine Mass Balance Process Model 10 2 2 20 34 $5,710 $5,710
4 Refine Plant-Wide Process Schematic 10 2 5 10 10 37 $5,755 $5,755
5 Update Design Basis 25 2 5 10 40 82 $12,355 $12,355
6 Finalize Fire Protection and Electric Utility Strategies 20 15 5 5 10 15 20 90 $13,200 $13,200
7 Prepare Soil Boring Locations and Request Geotechnical Report 5 15 10 30 $4,375 $4,375
8 Geotech Investigation and Report 5 10 20 30,000$     TBD 35 $5,250 $35,250
9 Develop Operating Strategies 10 5 20 50 150 10 20 60 325 $46,000 $46,000

10 Prepare One-Line Diagrams and Elevations 5 10 5 5 50 50 125 $19,950 $19,950
11 Prepare Process and Instrumentation Diagrams (PIDs) 5 20 20 5 10 160 320 540 $73,675 $73,675
12 Prepare Overall Process Control Network Diagram 5 10 5 5 80 90 195 $28,300 $28,300
13 Prepare for, Conduct, and Document Design Workshop 1 15 20 30 20 15 100 $16,675 $500 $17,175
14 Prepare Initial Final Layout Drawings: Removals, Rehabilitation, New 25 20 45 $8,750 $8,750
15 Civil Final Layout 10 20 50 100 15 10 10 10 5 5 235 $34,600 $34,600
16 Process Final Layout 20 20 10 15 10 100 200 5 10 5 40 435 $60,625 $60,625
17 Archicture/Structural Final Layout 10 20 10 60 30 15 15 5 10 5 10 190 $28,800 $28,800
18 HVAC Final Layout 10 20 15 5 15 15 20 40 10 5 10 165 $24,350 $24,350
19 Electrical Final Layout 10 20 10 15 5 15 15 10 10 50 50 10 220 $34,650 $34,650
20 Plumbing Final Layout 10 20 15 10 15 15 20 40 5 10 10 170 $25,150 $25,150
21 Instrumentation and Controls Final Layout 15 15 15 15 5 15 15 10 105 $16,425 $16,425
22 Produce HVAC, Plumbing, Architectural, and Structural Motor Lists 5 5 10 10 10 20 20 5 85 $12,875 $12,875
23 Request Insurance Requirements 5 10 15 $2,350 $2,350
24 Off-Site Groundwater Recharge System Design 10 20 80 100,000$   AET 110 $18,700 $118,700
25 Prepare for, Conduct, and Document Design Workshop 2 15 20 30 30 10 10 10 125 $20,900 $500 $21,400
26 Refine Final Layout Drawings: Removals, Rehabilitation, New 15 20 10 20 20 5 20 50 10 10 20 10 10 10 40 270 $41,325 $41,325
27 Prepare Construction Schedule, Work Sequence and Constraints 5 20 10 20 5 20 5 5 20 10 10 10 140 $21,600 $21,600
28 Conduct Constructability Review 25 5 20 10 20 5 20 5 10 10 10 140 $23,375 $23,375
29 Prepare Final One-Line Diagrams and Elevations 5 10 5 40 60 120 $18,625 $18,625
30 Prepare Final Process and Instrumentation Diagrams (PIDs) 5 10 20 20 10 100 100 265 $38,900 $38,900
31 Prepare Final Overall Process Control Network Diagram 5 10 5 5 40 40 105 $15,550 $15,550
32 Prepare Final Operating Strategies 5 15 20 25 10 20 10 40 145 $22,250 $22,250
33 Prepare Index of Proposed Specifications 20 10 10 5 5 5 5 5 65 $11,625 $11,625
34 Final Layout Quality Control Review 200 5 5 10 10 5 20 15 10 10 10 10 5 5 320 $60,100 $60,100
35 Prepare for, Conduct, and Document Design Workshop 3 15 20 15 30 10 10 100 $16,375 $1,000 $17,375
36 Produce and Submit Reviewable Design Documents to Owner 5 20 10 20 5 25 10 20 10 10 135 $21,400 $1,500 $22,900
37 Informal Owner Meetings and Coordination 10 20 30 30 20 15 10 10 10 20 175 $27,825 $500 $28,325
38 Public Presentations and Outreach 10 5 5 10 30 $5,750 $5,750
39 Commission Meetings 10 10 20 $4,150 $1,000 $5,150

16 Weeks 600 - Construction Drawings Phase $78,750 $61,200 $53,475 $84,000 $52,500 $7,000 $205,900 $90,625 $108,750 $153,525 $75,050 $41,400 $95,375 $59,225 $116,850 $82,550 $7,875 9,275 $1,374,050 $3,000 $1,392,050
Jun 1 Release Base Sheets and Produce Construction Drawings 50 100 200 120 250 20 900 250 250 500 150 150 250 250 300 300 5 4,045 $588,875 $588,875
→ 2 Refine Construction Schedule, Work Sequence and Constraints 25 20 30 25 20 50 25 25 25 15 25 20 305 $48,775 $48,775

End Sep 3 PID Critique and Coordination 25 10 25 20 50 50 20 20 50 75 35 25 405 $60,400 $60,400
8 Review Final Site Plan with Electric Utility 5 5 20 10 40 $6,550 $6,550
9 Prepare Specifications 50 100 80 80 150 200 250 500 100 100 100 100 100 100 5 2,015 $284,375 $284,375

10 Update Opinion of Probable Construction Cost 25 10 25 60 30 80 40 50 50 40 20 40 20 40 20 5 555 $85,450 $85,450
11 Informal Owner Meetings and Coordination 10 20 35 15 50 15 10 20 5 180 $28,550 $500 $29,050
12 Public Presentations and Outreach 10 25 5 40 $7,500 $500 $8,000
13 Commission Meetings 10 20 30 $5,900 $1,000 $6,900
14 Quality Control Review 250 15 60 70 40 50 100 20 20 20 20 40 80 5 790 $130,200 $130,200
15 Regulatory Agency Coordination Services 15 10 10 15 50 $8,675 $8,675
16 Prepare for, Conduct, and Document Design Workshop 4 10 20 30 15 10 20 105 $16,775 $1,000 $17,775
17 Owner Review Incorporation 10 15 10 25 120 70 25 100 50 50 50 50 40 100 715 $102,025 $102,025
18 Submit CWFLP Application and Supporting Documents 15,000$     Dono 0 $0 $15,000

12 Weeks 700 - Review and Coordination Phase $42,000 $60,000 $54,050 $42,000 $41,875 $14,875 $79,025 $31,900 $84,100 $148,350 $32,300 $20,700 $43,750 $34,500 $51,300 $48,100 $7,000 5,795 835,825 $11,000 $846,825
Oct 1 Designer Review 100 40 80 80 120 20 40 40 200 300 50 50 40 40 50 50 40 1,340 $197,250 $3,000 $200,250
→ 2 Bidding Documents 100 40 160 80 80 20 300 100 100 600 50 50 100 100 100 150 2,130 $300,750 $300,750

End Dec 3 PID Coordination Checklist Meeting 30 30 5 70 50 30 30 40 40 325 $48,925 $48,925
4 Plans-in-Hand Reviews 20 20 20 20 15 20 40 150 15 20 20 20 20 20 420 $58,575 $5,000 $63,575
5 Designer Review Incorporation 100 100 40 100 20 150 50 150 150 50 50 50 100 50 100 1,260 $184,500 $184,500
6 Submit Construction Documents to CWFP and Owner. Finalize OPCC. 20 80 20 15 20 40 10 20 40 5 10 10 10 10 10 320 $45,825 $3,000 $48,825

8 Weeks 800 - Project Bidding Phase $2,100 $7,200 $10,925 $6,125 $0 $0 $2,175 $1,450 $3,625 $1,725 $1,900 $0 $1,750 $0 $1,900 $0 $0 265 $40,875 $4,500 $45,375
Jan 1 Advertise Project 5 5 $575 $575
→ 2 Prepare Construction Documents for Owner 5 10 15 $2,350 $3,000 $5,350

End Feb 3 Pre-Bid Meeting 5 20 10 35 $5,250 $1,000 $6,250
4 Answer Bidder Questions and Prepare Addenda as necessary 5 40 10 15 10 25 15 10 10 10 150 $22,075 $22,075
5 Assist Owner with and Attend Bid Opening 5 5 10 20 $3,525 $500 $4,025
6 Bid Tabulation 5 5 10 $1,625 $1,625
7 Bid Recommendation and Letter of Recommendation for Award 5 5 5 15 $2,650 $2,650
8 Prepare Notice of Award 5 5 5 15 $2,825 $2,825

Total Hours 920 848 1562 1085 885 245 2295 970 1955 3430 750 680 1420 1425 1175 1175 430 21,250
Total Fee $193,200 $203,520 $179,630 $189,875 $110,625 $42,875 $332,775 $140,650 $283,475 $394,450 $142,500 $78,200 $248,500 $163,875 $223,250 $152,750 $75,250 145,000$   $3,155,400 $23,500 $3,323,900

Final Design Hours per Week 22.75 20.45 36.68 26.25 22.13 6.13 57.00 24.00 48.25 85.38 18.50 17.00 35.25 35.63 29.13 29.38 10.75

Contracts Labor Non-Labor Total % (3) % (4) Disciplines Preliminary Design % Final Design+Bidding % Total % Months Hours FTE Fee
Planning $129,220 $0 $129,220 0.19% PM $118,080 12.4% $383,150 12.1% $501,230 12.2% Mar 1,972 12.3 $346,550
Preliminary Design (1) $954,940 $29,625 $984,565 1.37% 1.37% Civil $100,460 10.5% $300,500 9.5% $400,960 9.8% Apr 1,972 12.3 $346,550
Final Design (2) $3,114,525 $164,000 $3,278,525 4.47% 5.85% Structural and Architectural $134,470 14.1% $473,425 15.0% $607,895 14.8% May 1,972 12.3 $346,550
Bidding $40,875 $4,500 $45,375 0.06% 5.91% Process and Operations $364,560 38.2% $753,175 23.9% $1,117,735 27.2% Jun 2,319 14.5 $348,013
Total $4,239,560 $198,125 $4,437,685 Mechanical $71,340 7.5% $220,700 7.0% $292,040 7.1% Jul 2,319 14.5 $348,013
Notes Controls $56,270 5.9% $412,375 13.1% $468,645 11.4% Aug 2,319 14.5 $348,013

1 Includes Survey Electrical $61,460 6.4% $376,000 11.9% $437,460 10.6% Sep 2,319 14.5 $348,013
2 Includes Geotechnical, Off-Site Groundwater Recharge System Design, and CWF Application QC $48,300 5.1% $193,200 6.1% $241,500 5.9% Oct 1,932 12.1 $282,275
3 Engineering Labor as % of Construction Cost ($69,600,000) CAD Management $0 0.0% $42,875 1.4% $42,875 1.0% Nov 1,932 12.1 $282,275
4 Cumulative Design Engineering Labor as % of Construction Cost ($69,600,000) Expenses/Non-Labor $29,625 $168,500 $198,125 Dec 1,932 12.1 $282,275

Total $984,565 100.0% $3,323,900 100.0% $4,308,465 100.0% Jan 133 0.8 $22,688
Feb 133 0.8 $22,688
Total 21,250 3,323,900

Controls ElectricalPM Civil: Becher Hoppe Process Mechanical
Total
CostFirm

Total
Hours Expenses

Labor
Cost Subs 



  
 

AUTHORIZATION FOR ADDITIONAL SERVICES    No. 2 
 
This document is a supplement to the original Agreement between Becher-Hoppe Associates, Inc. and the 
Client listed below. 
 
Client Name: City of Wausau- Wausau Water Works 
  
Client Address: 407 Grant Street, Wausau, WI 54401 

 
Project Name: Water Treatment Facility Evaluation 

 
Project Number: 2017.007 

 
Original Agreement Date: March 7, 2017 

 
 
Description of Additional Services:  
 

• Conduct Phase II of the pilot study to more accurately estimate chemical needs and detention for an entirely 
new water treatment facility 
 

• Preliminary design, final design, bidding services and related work for constructing a new water treatment 
facility at the City’s Bugbee Ave site and related improvements to route the raw water supply to the new water 
treatment facility and finished water to the distribution system. In the event the City does not choose to 
construct a facility at this site, this agreement will be revised. 
 

The additional services included in this authorization covers compensation for Becher Hoppe Associates, Donohue 
& Associates, Clark Dietz, Inc., Tonka Water - a US Water brand, and to-be-determined geotechnical investigation 
firm(s). See attached Design and Bidding Scope Document with supporting fee worksheet. 
 
Summary of Contract 
 

Agreement Description Overall Contract 
Original Proposal  Water treatment facility evaluation $ 119,000  

   

Additional Services No. 1 Conduct pilot study $ 66,000  

   

Additional Services No. 2 Additional pilot, preliminary / final design and bidding 
services for relocated water treatment facility 

$ 2,227,775 

 
TOTAL $ 2,412,775 
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Design and Bidding Scope Document 
 

Introduction 
 

Purpose 
This document describes the Water Treatment Plant 
Project as defined at the time this document was 
prepared. It also describes the Design and Bidding 
Phase Scope of Services, and defines the associated 
Team, Schedule, and Compensation. This document 
is intended to be referenced by an Amendment 
between the City of Wausau (Owner) and Becher 
Hoppe Engineers. Becher Hoppe will retain Donohue 
and Clarke Dietz as sub-consultants. 

The Project 
Background 
The Owner owns and operates a water supply 
system that consists of six water supply wells, a 
water treatment plant and distribution system. 

Raw water is pumped from the water supply wells, 
grouped in two locations along the Wisconsin River, 
to the water treatment plant. The existing treatment 
process consists of gravity aeration and volatile 
organic compound (VOC) air stripping, pH 
adjustment using lime to facilitate iron and 
manganese precipitation, coagulation/flocculation 
using alum and activated silica polymers, 
clarification, gravity filtration, disinfection with 
chloramines, clearwell storage and high service 
pumps.  

The water treatment plant (WTP) as it exists today 
was constructed in phases. The original plant (north 
plant) was constructed in 1961 (58 years ago). In 
1974 (45 years ago), backwash solids separation 
and thickening facilities were added to the plant. 
Air stripping for removal of VOCs was added in 
1984 (35 years ago). The current plant-wide 
automation and data acquisition system was 
installed in 1993 (26 years ago). The south plant 
was completed in 1999 (20 years ago) with the 

addition of redundant gravity aerators, new bulk 
chemical storage and feed facilities, and redundant 
clarification.  
The majority of the WTP requires some degree of 
reconditioning to enhance safety, reliability, and 
performance. WDNR has identified code-
compliance issues at the existing facility pertaining 
to the clearwell being located below groundwater. 
In addition, the WTP facility is located within the 
floodplain. 

The Wausau Water Works commissioned a 
Comprehensive Water Facilities Plan to address a 
variety of needs across the water treatment and 
distribution infrastructure, including those related to 
aging facilities, aesthetic water quality improvement 
opportunities, and regulatory requirements. As part 
of the facilities plan, the following project objectives 
have been advanced:  

• Improved removal of manganese to 
concentrations below the secondary 
standard of 0.05 mg/L 

• Disinfection sufficient for 4-log virus 
inactivation 

• Relocation of the clearwell above the 
groundwater table  

• Improved color removal 
• Construct a new Water Treatment Plant 
• Construct distribution system improvements 

to connect the Water Treatment Plant to the 
raw water supply and water distribution 
system. 

Proposed Treatment Process 
Bench testing and an initial phase of pilot testing 
have been performed to develop a proposed 
water treatment process. The planned WTP process 
is based on chemical preoxidation of iron and 
manganese at ambient aerated water pH, with no 
lime dosing. Raw water will be pumped from the 
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wells through aerators. Iron and manganese will be 
oxidized by a combination of aeration and the 
addition of sodium permanganate. The 
permanganate feed will be designed with the 
flexibility to dose to the raw water or aeration 
effluent. Flexibility to dose an aluminum-based 
coagulant to the aeration effluent, following 
permanganate addition, will also be incorporated if 
determined to have value in improving filter 
performance and reducing backwash pumping and 
handling costs.  

After initial chemical addition, the aerated water 
will flow through baffled detention tanks to provide 
contact time with the primary oxidant 
(permanganate) prior to gravity filtration. New 
gravity filters will contain dual-layer media beds 
consisting of anthracite and manganese dioxide 
coated catalytic media to be used in conjunction 
with oxidants such as permanganate and chlorine. 
The media coating can adsorb iron and manganese 
that is not oxidized upstream of filtration, providing 
a multi-barrier approach. Sodium hypochlorite, 

added continuously just prior to filtration, will be 
used to regenerate the media surface by oxidizing 
the iron and manganese adsorbed and collected on 
the media surface. Fluoride will be dosed to the 
filter influent or effluent at the dosage required by 
WDNR. The filter effluent will be pumped through 
GAC or anion exchange pressure vessels for 
organics (color, TOC) removal as it is transferred to 
clearwell storage, where primary and secondary 
disinfection will occur. Primary disinfection will be 
accomplished using contact time with free chlorine 
after additional sodium hypochlorite dosing. 
Secondary disinfection will be accomplished with 
addition of aqueous ammonia at the clearwells to 
form a monochloramine residual for the distribution 
system. To send finished water into the distribution 
system at a slightly alkaline pH (approximately 8.5) 
as part of the current corrosion control strategy, 
sodium hydroxide will be dosed to the filter influent 
or to the GAC or anion exchange effluent. 
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Scope of Services 
 
This Section outlines the Scope of Services for the 
Design and Bidding Phases. 

General Matters 
1. Provide monthly Status Reports. Topics of 

the Status Reports will include Activities 
This Period, Near-Term Activities, 
Outstanding Issues, Budget Position, and 
Schedule. 

2. Provide Meeting Notes that document 
discussions, decisions, Owner comments, 
and Owner direction. 

3. Submit Owner-review drawings in 11” x 
17” reduced-scale format. 

4. Perform quality reviews throughout the 
duration of the Project. 

5. Conduct informal meetings and conference 
calls with Owner to review progress, get 
direction, and enhance coordination in 
advance of Workshops. 

6. Becher Hoppe and Donohue will attend 
Monthly Commission meetings. 

7. Submit a Safe Drinking Water Loan 
Program (SDWLP) Application for State 
Fiscal Year 2020 on behalf of the Owner. 
The SDWLP Intent to Apply and Priority 
Evaluation and Ranking Form for SFY 2020 
were submitted previously. 

Phase 100 – Project Development  
1. Conduct a drinking water system well, WTP 

and distribution system tour for the 
Commission, Council, and other Owner 
representatives. 

2. Develop and submit a Request for 
Information. Work on site to help the 
Owner collect and provide the requested 
information. This information may include 
the following: recent historical source 
water data, distribution water quality data, 
treatment facility operating data; 
operating records; maintenance records; 
subsurface conditions information; 

hazardous materials information (e.g., 
paint and asbestos); and/or operation and 
maintenance manuals. 

3. Perform a topographic survey of the new 
site. Establish and survey relevant property 
boundaries. 

4. Develop AutoCAD drawings representing 
the site and existing water system 
components including water main and 
pump houses using available record 
drawings and field measurements collected 
during the topographic survey. 

5. Conduct Phase 2 pilot testing to assess the 
impact of detention time on soluble 
manganese loading to filters and filter run 
times and coagulant use on filter run times. 

6. Design Workshop 1 – Prepare for, conduct, 
and document Design Workshop 1. 
Attendees will review and discuss the 
Project Work Plan. The Project Work Plan 
will outline the Project background; 
objectives; Scope of Services; key 
personnel for the Owner, Donohue, Becher 
Hoppe, and Clark Dietz; communication 
protocols; schedule; deliverables; and 
other information relevant to the 
implementation of the Project. During this 
Workshop, attendees will begin to 
establish fundamental requirements for 
the various design disciplines (e.g., 
material preferences, manufacturer 
preferences, operating strategies, 
equipment tagging conventions, and 
naming conventions.)  
 Deliverables 

Project Work Plan 
Meeting Materials 
Meeting Notes 

7. Develop site plan incorporating site 
topographic survey data. 

8. Develop a hydraulic profile model for the 
water treatment plant.  
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9. Develop process schematics for water 
treatment processes. 

10. Develop proposed site plan options 
showing the location of existing structures 
on adjacent properties, existing and 
proposed site grades, proposed structures, 
and proposed site features. 

11. Develop proposed plant-wide control, 
electrical, and HVAC strategies. Produce 
and submit Technical Memorandums (TMs) 
documenting those strategies. 
 Deliverable 

TM – Control Strategies 
TM – Electrical Strategies 
TM – HVAC Strategies 

12. Develop proposed schematic WTP facility 
layout concepts. The initial concepts will 
reflect the discussions from Design 
Workshop 1.  

13. Develop Proposed Building/Area Concepts:  
• Aeration 
• Detention 
• Filtration 
• Backwash Reclaim 
• GAC/IEX 
• Chemical Feed 
• Clearwell 
• Backwash Pumping 
• High-Service Pumping 
• Laboratory 
• Office/Administration 
• Maintenance 
• Storage 

14. Identify candidate process equipment and 
manufacturers. Assemble related 
information for Owner review and 
discussion at subsequent Design 
Workshops. 

15. Based on pilot testing results, complete a 
life cycle cost evaluation of granular 
activated carbon (GAC) and Anion 
Exchange (IEX) to determine a preferred 
color removal technology with Owner 
input. Document the life cycle cost 
evaluation and non-economic 

considerations in a TM. Submit TM to the 
Owner.  
 Deliverable 

TM – GAC and IEX Comparison 
16. Visit other treatment facilities with the 

Owner to review candidate equipment and 
processes. These visits will provide the 
Owner an opportunity to discuss operating 
and maintenance performance directly 
with staff that operate and maintain the 
equipment. 

17. Design Workshop 2 – Prepare for, conduct, 
and document Design Workshop 2. 
Attendees will review and discuss the 
works-in-progress produced by the Tasks 
performed since the previous Workshop, 
including: TMs, hydraulic profile, unit 
process/equipment sizing, process 
schematics, schematic building layouts, 
and site plans. 
 Deliverables 

Meeting Materials 
Meeting Notes 

18. Refine site plan to reflect Owner direction 
and preferences. 

19. Refine hydraulic profile to reflect Owner 
direction and preferences. 

20. Refine process schematics to reflect Owner 
direction and preferences. 

21. Refine schematic building layouts to reflect 
Owner direction and preferences. 

22. Refine control strategies, electrical 
strategies, and HVAC strategies to reflect 
Owner direction and preferences. 
Incorporate revised TMs into future Process 
Design Basis Report. 

23. Regulatory Meeting – Conduct a joint 
meeting with DNR and PSC to review 
project, identify and discuss any regulatory 
or financial concerns, and initiate 
construction authorization process. 

Phase 200 – Process Design 
1. Select and size process equipment, pumps, 

piping, tanks and valves. 
2. Define process equipment requirements: 

dimensions, weights, lifting requirements, 
access requirements, and utilities. 
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3. Develop process operating and control 
strategies. 

4. Develop unit process flow sheets 
(schematics). Each schematic will be 
limited to a single unit process and reflect 
the Owner requirements and preferences 
provided previously. 

5. Develop process motor list. 
6. Coordinate with electric, natural gas, and 

wastewater utilities. 
7. Initiate a geotechnical investigation that 

includes soil borings at the proposed 
location for new WTP structures. Based on 
the results of the field work and laboratory 
testing, a geotechnical report shall be 
prepared that includes recommendations 
for new structure foundations, piping 
installation, and discusses potential 
construction difficulties due to soil and 
groundwater conditions. 

8. Prepare and submit a DRAFT Process 
Design Basis Report that documents the 
process design. The Report will incorporate 
the work products produced during the 
previous Process Design Tasks. 
 Deliverables 

DRAFT Process Design Basis Report 
9. Design Workshop 3 – Prepare for, conduct, 

and document Design Workshop 3. 
Attendees will review and discuss the 
information documented in the Process 
Design Basis Report. 
 Deliverables 

Meeting Materials 
Meeting Notes 

10. Prepare and submit a FINAL Process Design 
Basis Report that documents the process 
design. The Report will incorporate 
mutually-agreed-to Owner direction and 
preferences.  
 Deliverables 

FINAL Process Design Report 
11. Attend one or two Council meetings to 

provide a Status Report. 

Phase 300 – Preliminary Layout 
1. Prepare conceptual layout drawings for all 

WTP structures. In general, these drawings 
will show: 
• Tanks with dimensions;  
• Basins with dimensions; 
• Buildings with dimensions; 
• Rooms on each floor like process 

rooms, electrical rooms, control rooms, 
mechanical rooms, maintenance 
rooms, storage rooms, office spaces, 
laboratories, and meeting rooms;  

• Cross sections with elevations, 
• Stairwells and doors; 
• Process equipment outlines consistent 

with the process equipment sized and 
selected during the Process Design 
Phase; 

• Major process piping centerlines;  
• Equipment access requirements and 

provisions;  
• Site access requirements and 

provisions for each structure; and 
• Site plan showing all structures and 

major above-grade site features. 
2. Using the process schematics and control 

strategies developed previously, prepare 
conceptual Process and Instrumentation 
Diagrams (PIDs). 

3. Prepare preliminary layout drawings for all 
structures. These drawings will incorporate 
Owner preferences and requirements 
provided during Workshops, and be 
developed to a higher degree of 
completion than the conceptual layout 
drawings. In general, these drawings will 
show the items listed below, which were 
not shown or provided on the conceptual 
layout drawings: 
• Major structural features; 
• Major equipment access and removal 

devises like bridge cranes, monorails, 
and hoists; 

• Process piping and valves with pipe 
sizes, flow stream identifiers, and 
elevations; 
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• Major electrical equipment like 
switchgear, emergency generators, 
MCCs, VFDs, transfer switches, and 
lighting panels;  

• Major controls equipment and panels; 
• Major HVAC equipment like boilers, 

make-up air units, furnaces, and air 
conditioners;  

• Major HVAC ductwork and piping;  
• Site plan showing all structures, major 

above-grade site features, major 
buried process piping, and major 
buried utilities; and 

• Overall electrical one-line diagram(s). 
4. Prepare preliminary PIDs. 
5. Develop a construction cost opinion 

reflecting the current version of the 
preliminary layout drawings and PIDs. The 
construction cost opinion will be take-off 
based and organized by specification 
division (16-division format). Develop 
annual operating cost opinions.  

6. Develop typical residential user rate 
opinions assuming SDWLP financing. The 
user rate calculations will be similar to 
those developed during the Planning 
Phase. 

7. Produce a Preliminary Design Report (PDR) 
that documents the process design, control 
strategies, electrical strategies, and HVAC 
strategies, and incorporates the 
preliminary layout drawings, preliminary 
PIDs, operating strategies, Project 
construction budget summary, and Project 
user rate summary. A detailed and 
itemized cost opinion will be provided 
separately as a stand-alone PDR Cost 
Opinion. 
 Deliverables 

Preliminary Design Report (PDR) 
PDR Cost Opinion 

8. Design Workshop 4 – Prepare for, conduct, 
and document Design Workshop 4. 
Attendees will review and discuss the 
refined preliminary layout drawings and 
PIDs. This Workshop will include a review 

of the capital, annual, and user rate 
opinions. The primary focus of this 
Workshop will be the costs. At this 
Workshop, attendees, armed with the 
detailed cost opinion, will explore 
alternatives that provide the necessary 
performance and functionality at a lower 
cost or greater value. Attendees will 
develop a list of cost-reduction alternatives 
worthy of further investigation. 
 Deliverables 

Meeting Materials 
Meeting Notes 

9. Produce and submit Engineering Report to 
Owner and WDNR. 
 Deliverables 

Engineering Report 
10. Prepare PSC Construction Authorization 

Request in draft form for City review and 
support City through PSC review process. 
 Deliverables 

Construction Authorization Request 
11. Regulatory Meeting – Conduct an early 

review meeting with the DNR to review the 
proposed design as it is defined at that 
time.  

12. Produce and submit to WDNR the SDWLP 
Application and required accompanying 
documents by June 30, 2019 for SFY 2020 
funding eligibility. 

13. Refine construction cost, operating cost, 
and user rate opinions. 

14. Attend one or two Council meetings to 
provide a Status Report and solicit 
feedback. 

Phase 400 – Final Layout 
1. Finalize size and location of major 

equipment. Refine process equipment 
requirements: dimensions, weights, lifting 
requirements, access requirements, and 
utility requirements. 

2. Review Geotechnical Report to design 
foundation. 

3. Develop operating and control strategies 
from existing Preliminary Operational 
Strategies. 
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4. Prepare One-Line Diagrams and Elevations. 
5. Prepare Preliminary Process and 

Instrumentation Diagrams (PIDs). 
6. Prepare Overall Process Control Network 

Diagram. 
7. Develop refined layout drawings 

illustrating the implementation from City 
meetings in Preliminary Design and 
subsequent Cost Refinement. Prepare final 
layout drawings for all structures affected 
by the Work of the Project. These drawings 
will incorporate Owner preferences, 
requirements, and cost-saving measures 
resulting from the Preliminary Design and 
subsequent Cost Refinement, and be 
developed to a higher degree of 
completion than the Preliminary Layout 
drawings. In general, these drawings will 
show the items listed below, which were 
not shown or provided on the preliminary 
layout drawings: 

• Site plan details such as yard 
piping; sidewalks and parking; and 
grading plan 

• Process details such as sample taps, 
chemical injection points, flow 
meters and other connections 

• Structural details such as roof 
framing; wall and roof type; floor, 
roof, and wall openings; elevators, 
overhead doors, and lifting 
equipment; equipment pads; floor 
hatches; floor slopes; roof drain 
systems; hoisting equipment; 
framing; beams; and columns 

• HVAC equipment such as ducts; air 
handling equipment; windows, 
louvers, intakes, and grilles; fire 
protection system; and hazardous 
ratings 

• Electrical components such as 
electrical duct banks; generators; 
and building lighting 

• Plumbing components such as 
fixture dimensions and the floor 

drain system; eyewashes and 
emergency showers 

• I&C components such as I&C 
signals 

8. Continue to coordinate with electric, 
natural gas, and water utilities throughout 
Final Layout design. 

9. Produce initial Work Sequence and 
Constraints. 

10. Design Workshop 5 – Prepare for, conduct, 
and document Design Workshop 5. 
Attendees will review and discuss the Final 
Layouts and the initial Work Sequence and 
Constraints. This meeting will also include 
review of documents such as PIDs, One-
Lines, and Elevations. 
 Deliverables 

Final Layouts 
Initial Work Sequence and Constraints 
PIDs 
One-Lines 
Elevations 
Meeting Materials 
Meeting Notes 

11. Revise Facilities Plan and Final Layout 
design documents as needed to 
incorporate Owner comments from 
Workshop 5. 

12. Prepare Final One-Line Diagrams and 
Elevations. 

13. Prepare Final Process and Instrumentation 
Diagrams (PIDs). 

14. Prepare Final Process Control Network 
Diagram. 

15. Prepare Final Operating Strategies. 
16. Continue to refine the construction cost 

opinion developed in preliminary design. 

Phase 500 – Construction Drawings 
1. Continue to advance Final Layouts to 

achieve Construction-level Bidding 
Documents. Produce base sheets and 
release to non-Process disciplines. 

2. Prepare Final Construction Schedule and 
Work Sequence and Constraints. 

3. Coordinate and critique design with the 
PIDs among disciplines. 
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4. Review Final Site Plan with the electric 
utility and gain approval. 

5. Prepare Final Specifications. 
6. Prepare Final Opinion of Probable 

Construction Cost. 
7. Perform Quality Control review. 
8. Design Workshop 6 – Prepare for, conduct, 

and document Design Workshop 6. 
Attendees will review and discuss the 
Construction Bidding Documents (drawings 
and specifications) and the Final Opinion of 
Probable Construction Cost. 
 Deliverables 

Construction Drawings 
Construction Specifications 
Opinion of Probable Construction Cost 
Meeting Materials 
Meeting Notes 

9. Conduct Public Presentations and Outreach 
at events such as Neighborhood 
Association Meetings. 

Phase 600 – Review and Coordination 
1. Produce internally-reviewable Bidding 

Documents. 

2. Perform an internal Designer Review and 
conduct internal Designer Review 
Meetings. 

3. Conduct internal PID Coordination 
Checklist Meeting. 

4. Perform final internal Quality Control 
reviews. 

5. Produce final Bidding Documents. 

Phase 700 – Project Bidding 
1. Advertise the Project. 
2. Submit three sets of Bidding Documents to 

Owner. 
3. Attend and conduct Pre-Bid Meeting. 
4. Respond to Bidder questions and prepare 

Addenda as necessary. 
5. Assist Owner with and attend Bid Opening. 
6. Submit a tabulation of Bid results. 
7. Review Bids and submit a Letter of 

Recommendation for Award. 
8. Prepare Notice of Award. 
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Schedule and Compensation 
 

Schedule 
The Worksheet that follows this page shows the 
anticipated timing/duration for each Phase. Becher 
Hoppe and Donohue will produce the SDWLP 
Application and accompanying documents. Becher 
Hoppe and Donohue will submit the SDWLP 
documents to the WDNR by June 30, 2019. 
Following WDNR review, Becher Hoppe and 
Donohue will submit Bidding Documents to WDNR 
suitable for their final review/approval by October 
31, 2019. Becher Hoppe and Donohue will position 
the Owner to advertise for bidding by December 
15, 2019. This schedule aligns with the SDWLP 
recommendation that bids be opened by January 
31, 2020 and an executed construction contract is 
submitted to WDNR by March 31, 2020. 
 
Becher Hoppe and Donohue will also provide 
support for the City’s submittal of a water rate 
application to the Public Service Commission. 
Submittal of a water rate application by September 
15, 2019 is recommended by the SDWLP program.  

Compensation 
The Worksheet that follows this page delineates 
the estimated level of effort and compensation for 
the Scope of Services. The total compensation for 
the Scope of Services is $2,227,775. 
 
 



Level of Effort and Compensation | Design and Bidding | Water Treatment Facility Project | Wausau, WI
PM CADM Structural Archictect Ops

QC DM Senior Junior Senior Senior Senior Senior Senior Junior Junior Senior Junior Senior Junior Senior Junior Senior Subs + Firm +
Schedule Phase $210 $175 $175 $125 $175 $175 $145 $145 $175 $130 $125 $190 $115 $175 $145 $175 $125 $175 Non-Eng Definition
6 Weeks 100 - Project Development Phase 1,785 $287,050 $2,600 $363,650

1 Develop and Submit Request for Information. Assist Owner Assembling. 10 10 10 30 $5,250 $5,250
Mar 2 Perform Topographic Site Survey 5 5 10 5 $15,000 B-H 25 $3,875 $18,875
→ 3 Develop Initial AutoCAD Drawings of Site (No Topo) 5 20 10 35 $5,125 $5,125

4 New WTF Alternative Development, Refinement, and Community Engagement 20 40 20 80 40 10 $19,000 B-H 210 $35,050 $54,050
Mid Apr 5 Pilot Testing Phase 2 20 30 80 160 $30,000 Tonka, Calgon 290 $42,750 $1,000 $73,750

6 Prepare for, Conduct, and Document Design Workshop 1 10 20 10 15 10 10 75 $13,475 $400 $13,875
7 Develop Existing Site Plan Incorporating Site Topographic Survey Data 5 5 20 $10,000 B-H 30 $4,250 $14,250
8 Develop Hydraulic Profile Model 10 5 10 40 65 $9,925 $9,925
9 Develop Plant-Wide Process Schematic 5 15 15 10 45 $7,200 $7,200

10 Develop Proposed Site Plan(s) 10 10 40 10 10 10 10 100 $15,200 $15,200
11 Develop Proposed WTP Wide Control, Electrical, and HVAC Strategies 5 15 15 25 60 $10,725 $10,725
12 Develop WTP Facility Layout Concepts 10 20 10 10 20 40 10 60 10 10 10 210 $32,750 $32,750
13 Identify Candidate Process Equipment 5 5 20 40 20 10 100 $14,700 $14,700
14 Site Visits to Review Candidate Process Equipment 10 10 10 30 $5,250 $400 $5,650
15 Refine Proposed Site Plan 10 10 10 10 40 $6,400 $6,400
16 Refine Proposed Hydraulic Profile 10 5 10 20 10 40 95 $14,175 $14,175
17 Refine Proposed Plant-Wide Process Schematic 5 10 10 10 35 $5,675 $5,675
18 Refine Schematic Building/Area Layouts 5 5 10 10 20 10 60 $9,400 $9,400
19 Refine Proposed Plant-Wide Control, Electrical, and HVAC Strategies 15 10 15 15 15 70 $12,475 $12,475
20 Prepare for, Conduct, and Document Design Workshop 2 10 20 10 15 10 10 10 85 $15,375 $400 $15,775
21 Quality Control Reviews 40 10 50 $10,150 $10,150
22 Commission Meeting | Status Reports 5 5 5 15 $2,625 $200 $2,825
23 Informal Owner Meetings and Coordination/Initial Meeting with WDNR and PSC 10 10 10 30 $5,250 $200 $5,450

4 Weeks 200 - Process Design Phase 1,055 $169,975 $800 $200,775
1 Select and Size Process Equipment, Piping, and Valves 10 20 40 20 20 110 $17,700 $17,700

Mid Apr 2 Define Process Equipment Requirements: Dimensions, Weights, Utilities 10 10 20 20 60 $8,600 $8,600
→ 3 Develop Process Operating and Control Strategies 10 10 15 20 40 10 20 20 145 $23,425 $23,425

Mid May 4 Develop Unit Process Flow Sheets (Schematics) 10 20 40 20 90 $13,950 $13,950
5 Refine Process Equipment, Piping, and Valve Selections and Sizing 5 10 20 35 $5,225 $5,225
6 Refine Process Equipment Requirements: Dimensions, Weights, Utilities 5 10 20 20 55 $7,725 $7,725
7 Refine Process Operating and Control Strategies 5 10 20 10 45 $6,975 $6,975
8 Refine Unit Process Flow Sheets (Schematics) 5 10 20 10 45 $6,975 $6,975
9 Develop Process Motor List 5 10 20 20 20 20 20 115 $17,525 $17,525

10 Coordinate with Electric, Natural Gas, and Water Utilities 5 5 5 5 10 30 $5,325 $5,325
11 Initiate Geotechnical Investigation 10 10 $30,000 Geotech 20 $3,200 $33,200
12 Prepare and Submit DRAFT Process Design Basis Report 10 60 10 10 90 $14,800 $14,800
13 Prepare for, Conduct, and Document Design Workshop 3 10 20 10 15 10 65 $11,725 $400 $12,125
14 Quality Control Review 20 10 30 $5,950 $5,950
15 Prepare and Submit FINAL Process Design Basis Report 10 10 10 20 5 5 60 $10,375 $10,375
16 Commission Meeting | Status Report 5 5 5 15 $2,625 $200 $2,825
17 Council Meeting | Status Report 5 5 5 15 $2,625 $200 $2,825
18 Informal Owner Meetings and Coordination 10 10 10 30 $5,250 $5,250

6 Weeks 300 - Preliminary Layout Phase 2,580 $411,050 $1,200 $421,250
1 Prepare Conceptual Layout Drawings 20 10 40 80 10 20 20 40 80 10 40 20 20 40 60 20 530 $80,550 $80,550

Mid May 2 Prepare Conceptual Process and Instrumentation Drawings (PIDs) 20 10 20 40 40 40 20 190 $30,950 $30,950
→ 3 Prepare Preliminary Layout Drawings 10 10 40 80 10 100 40 10 40 10 40 20 15 40 100 20 585 $86,625 $86,625

End Jun 4 Prepare Preliminary Process and Instrumentation Drawings (PIDs) 10 10 10 20 20 20 10 100 $16,350 $16,350
5 Refine Preliminary Layout Drawings 10 40 20 10 40 5 20 20 15 10 10 10 210 $31,500 $31,500
6 Prepare Detailed Preliminary Layout Construction Cost Opinion 10 20 20 10 20 40 20 20 20 180 $29,600 $29,600
7 Produce/Refine User Rates 20 20 $3,500 $3,500
8 Produce Preliminary Design Report (PDR) 20 10 40 20 20 20 20 150 $25,650 $25,650
9 Prepare for, Conduct, and Document Design Workshop 4 10 20 10 15 10 10 75 $13,475 $400 $13,875

10 DNR/PSC Meeting 10 10 10 30 $5,250 $200 $5,450
11 Produce DRAFT Specs and WDNR Bid Document Submittal Package 40 40 10 20 40 20 10 20 40 40 40 320 $53,900 $53,900
12 Produce Engineering Report for Owner and WDNR 20 5 20 10 10 65 $10,425 $10,425
13 Submit SDWLP Application and Supporting Documents $9,000 Donohue 0 $0 $9,000
14 Produce Refined Construction Cost and User Rate Opinion 20 5 25 $4,375 $4,375
15 Commission Meetings | Status Report 5 5 10 $1,750 $200 $1,950
16 Council Meetings | Status Report 5 5 10 $1,750 $200 $1,950
17 Quality Control Review 40 10 50 $10,150 $10,150
18 Informal Owner Meetings and Coordination 10 10 10 30 $5,250 $200 $5,450

6 Weeks 400 - Final Layout Phase 1,780 $282,650 $1,000 $283,650
1 Finalize Size and Location of New Equipment 20 20 20 10 20 100 20 20 20 10 10 270 $41,050 $41,050

Jul 2 Review Geotechnical Report 5 10 15 $2,325 $2,325
→ 3 Foundation Design 30 10 40 $5,800 $5,800

Mid Aug 4 Refine Operating and Control Strategies 20 20 20 20 15 10 10 115 $19,925 $19,925
5 Prepare One-Line Diagrams and Elevations 5 20 10 35 $5,625 $5,625
6 Refine Preliminary Process and Instrumentation Drawings (PIDs) 5 20 20 45 $7,275 $7,275
7 Prepare Overall Process Control Network Diagram 5 20 25 $4,375 $4,375
8 Prepare Final Layout Drawings 20 10 120 20 20 10 20 20 20 80 10 350 $51,700 $51,700
9 Utility Coordination 5 15 20 $3,500 $3,500

10 Produce Initial Work Sequence and Constraints 20 20 10 10 10 70 $12,400 $12,400
12 Submit Final Design Layout Drawings to City for Review 10 20 40 5 10 20 20 5 20 10 20 10 20 10 20 240 $35,250 $35,250
13 Prepare for, Conduct, and Document Design Workshop 5 10 20 10 15 10 10 75 $13,475 $400 $13,875
14 Prepare Final One-Line Diagrams and Elevations 5 5 20 20 50 $7,750 $7,750
15 Prepare Final Process and Instrumentation Diagrams (PIDs) 5 5 20 20 50 $8,150 $8,150
16 Prepare Final Proces Control Network Diagram 5 5 20 30 $5,250 $5,250
17 Prepare Final Operating Strategies 5 5 10 10 10 10 10 10 5 75 $11,875 $11,875
18 Construction Cost Opinion Refinement 10 20 20 5 10 10 10 10 10 10 10 10 10 10 155 $23,825 $23,825
22 Commission Meetings | Status Report 5 5 10 $1,750 $200 $1,950
23 Council Meetings | Status Report 5 5 10 $1,750 $200 $1,950
24 Quality Control Review 60 10 70 $14,350 $14,350
25 Informal Owner Meetings and Coordination 10 10 10 30 $5,250 $200 $5,450

8 Weeks 500 - Construction Drawings Phase 2,045 $319,000 $2,100 $321,100
1 Release Base Sheets and Produce Construction Drawings 20 20 10 40 10 10 120 20 20 40 20 40 20 40 60 80 570 $85,150 $85,150

Mid Aug 2 Refine Construction Schedule, Work Sequence and Constraints 10 10 10 5 5 5 5 50 $8,100 $8,100
→ 3 PID Critique and Coordination 20 20 20 20 20 20 20 20 160 $26,200 $26,200

Mid Oct 8 Review Final Site Plan with Electric Utility 5 5 5 15 30 $5,000 $5,000
9 Prepare Specifications 40 40 40 5 120 20 40 50 20 40 40 40 60 80 635 $95,375 $95,375

10 Update Opinion of Probable Construction Cost 20 20 5 10 10 10 40 10 20 10 20 10 20 205 $30,825 $30,825

Total
Cost

Total
Hours

Labor
Cost Expenses

Civil: B-H Process Mechanical Controls Electrical: C-D



11 Informal Owner Meetings and Coordination 20 10 10 40 $7,000 $7,000
12 Public Presentations and Outreach 5 5 10 20 $3,500 $3,500
13 Commission Meetings 5 5 5 15 $2,625 $200 $2,825
14 Quality Control Review 60 10 5 75 $15,225 $15,225
15 Regulatory Agency Coordination Services 20 10 10 40 $7,000 $7,000
16 Prepare for, Conduct, and Document Design Workshop 6 10 20 10 15 10 65 $11,725 $400 $12,125
17 Owner Review Incorporation 15 10 20 10 10 20 5 10 5 10 5 10 10 140 $21,275 $1,500 $22,775

6 Weeks 600 - Reviews and Coordination Phase 2,115 $319,225 $4,500 $323,725
1 Designer Review 60 40 40 80 10 100 20 60 120 20 40 30 60 80 120 880 $133,200 $1,500 $134,700

Mid Oct 2 Bidding Documents 60 40 40 80 10 100 20 60 120 20 40 30 60 60 120 860 $129,700 $1,500 $131,200
→ 3 PID Coordination Checklist Meeting 5 20 20 20 20 20 20 20 145 $22,875 $22,875

End Nov 4 Designer Review Incorporation 20 10 10 40 20 20 20 140 $19,900 $19,900
5 Submit Final Construction Documents to WDNR and Owner. Finalize OPCC. 20 10 5 5 10 10 10 10 10 90 $13,550 $1,500 $15,050

8 Weeks 700 - Project Bidding Phase 215 $37,075 $200 $37,275
1 Advertise Project 5 5 $875 $875

Dec 2 Prepare Construction Documents for Owner 10 10 $1,750 $1,750
→ 3 Pre-Bid Meeting 20 10 5 35 $6,125 $6,125

End Jan 4 Answer Bidder Questions and Prepare Addenda as necessary 20 10 30 $5,250 $200 $5,450
5 Assist Owner with and Attend Bid Opening 5 10 10 10 20 10 10 10 10 95 $15,725 $15,725
6 Bid Tabulation 5 5 5 15 $2,800 $2,800
7 Bid Recommendation and Letter of Recommendation for Award 5 5 10 $1,750 $1,750
8 Prepare Notice of Award 5 5 5 15 $2,800 $2,800

Total Hours 630 1210 435 645 455 165 930 330 1250 1425 340 455 350 615 460 795 850 235 11,575
Total Fee $132,300 $211,750 $76,125 $80,625 $79,625 $28,875 $134,850 $47,850 $218,750 $185,250 $42,500 $86,450 $40,250 $107,625 $66,700 $139,125 $106,250 $41,125 $113,000 WTF $1,826,025 $12,400 $1,951,425

Distribution $205,650 $70,700 $276,350
Design Hours per Week 17.22 31.53 12.08 17.92 11.39 4.58 25.56 8.89 34.17 39.31 9.44 12.36 9.72 16.81 12.78 21.67 23.61 6.53 Totals $2,031,675 $83,100 $2,227,775

Contracts Labor Non-Labor Total % (2) Firm Breakdown this Amendment Pilot Testing 2 and WTF Design/Bidding (Does Not Incluce Distribution System Design) WTF Labor Hours and Staffing Requirements
Original Agreement | Planning 119,000 0 119,000 0.33% Becher Hoppe | WTF $322,875 Disciplines Preliminary Design % Final Design+Bidding % Total % Months Hours FTE Fee
Amendment 1 | Pilot Testing 1 35,000 31,000 66,000 Becher Hoppe | Distr $276,350 PM/DM $151,375 15.36% $140,000 14.50% $291,375 14.93% Mar 1,190 7.4 $242,433
Amendment 2 Donohue $1,323,175 Civil $68,125 6.91% $88,625 9.18% $156,750 8.03% Apr 1,123 7.0 $221,604

Pilot Testing 2 42,750 31,000 73,750 Clark Dietz $245,375 Structural and Architectural $63,800 6.47% $118,900 12.31% $182,700 9.36% May 1,388 8.7 $240,804
Design - WTF 1,746,200 94,200 1,840,400 4.91% Pilot 2 Subconsultant $30,000 Process and Operations $308,100 31.26% $179,525 18.59% $487,625 24.99% Jun 1,720 10.8 $280,833
Design - Wells and Distribution System 205,650 70,700 276,350 0.58% Geotech Subconsultant $30,000 Mechanical $59,150 6.00% $67,550 6.99% $126,700 6.49% Jul 1,187 7.4 $189,100
Bidding 37,075 200 37,275 0.10% Total Labor $2,227,775 Controls $64,975 6.59% $109,350 11.32% $174,325 8.93% Aug 1,105 6.9 $174,825

Total 2,185,675 227,100 2,412,775 5.93% Electrical $74,500 7.56% $170,875 17.69% $245,375 12.57% Sep 1,023 6.4 $160,550
Notes QC $58,800 5.97% $73,500 7.61% $132,300 6.78% Oct 1,216 7.6 $188,183

1 Includes Survey, Geotechnical 35560000 CAD Management $19,250 1.95% $9,625 1.00% $28,875 1.48% Nov 1,410 8.8 $215,817
2 Engineering Labor as % of Construction Cost ($35,560,000) Expenses/Non-Labor $117,600 11.93% $7,800 0.81% $125,400 6.43% Dec 108 0.7 $18,638

Total $985,675 100% $965,750 100% $1,951,425 100% Jan 108 0.7 $18,638
Total 11,575 $1,951,425



February 18, 2019 PIM 

Proposed Relocation of the Water Treatment Facility 

 

Questions/Concerns: 

• Noise concerns 
• Lighting concerns 
• This would negate the residential use in the area 
• What type of connections would be needed? 
• What type of waste is generated? 
• Would Campus Drive be extended? 
• Devaluing of homes & won’t be able to sell property 
• Lead, asbestos and other material were dumped on this site when the mall was built 
• What is driving the initiative to build a new facility? 
• What are the costs between improving the existing plant and relocating? 
• What are the depth of the wells? 
• Will phase 2 testing be done? 
• Does the cost of development include the sale of land the existing plant is on? 
• Do the future plans for the existing site include a park that will have overhead? 
• Will the infrastructure on the existing site affect future development? 
• Is staff confident of the water supply? 
• Is there a plan for the Wausau Chemical site? 
• What is the elevation of the site on the east side versus the site on the west side? 
• Are there any plans for the remainder of the property? 
• What will this do for the neighborhood other than devalue property? 
• What will a rendering of the facility look like? 
• Will there be changes to existing wells? 
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February 18, 2019 PIM 

Proposed Relocation of the Water Treatment Facility 

 

Questions/Concerns: 

 Noise concerns 

o Water treatment facilities typically do not generate a large amount of continuous noise. 

Depending on the type of equipment used, there may be the sound of electric motors running. 

The level of noise might be similar to the noise produced at the water supply wells.  

o There will be some traffic associated with the facility due to the need for chemical deliveries 

and traffic associated with City maintenance operations. Deliveries are most often scheduled 

during normal working hours. 

o A noise analysis and modelling of noise levels can be incorporated into the design of the 

facility to ensure noise levels at the property line fall within, or similar to, normal residential 

uses.   

 Lighting concerns 

o Some continuous lighting will be required for security purposes. Exterior lighting will be LED 

fixtures that are shielded to minimize glare, light trespass and maintain dark sky concepts. If 

possible, motion sensors or light dimming will be incorporated into site lighting to reduce 

illumination levels during periods of inactivity. Similarly, illumination levels will be appropriate 

for the required activities. For instance, a light fixture near a garage door entrance might have 

a higher level of illumination than a security light located near the driveway entrance. 

 This would negate the residential use in the area 

o The building will be located on the north side of the lot and screened with professional 

landscaping and vegetation. The property will be irrigated and the landscaping well 

maintained.  The architecture of the building will be such that it does not detract from the 

residential character of the neighborhood. 

o Water treatment facilities do not attract a specific type of industrial development that would 

negate residential use of the area. 

 What type of connections would be needed? 

o The facility will require connections to the water supply wells and new watermain connections 

to the distribution system. Other connections required will include sewer, electric, 

communications and natural gas. 

o An antenna for communication with water reservoirs, towers, and pump stations located 

throughout the city will be needed. A study will be conducted during design to determine how 

tall the antenna will need to be. Antennas of this type are usually 30 to 50 feet tall and often 

mounted on the roof of a building. 

 What type of waste is generated? 

o The primary waste of the water treatment facility would be a rusty colored water from 

backwashing the filters. The rust color is due to iron and manganese solids, does not have an 

odor, and is not hazardous. Most of the water used for backwashing filters is recycled by 

allowing solids to settle out in a backwash reclaim tank and then re‐treating the water. The 

remaining solids are then pumped to the sanitary sewer system and easily treated at the 
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wastewater treatment facility. Other than normal refuse, the water treatment facility will not 

generate any waste that needs to be trucked or hauled from the site. 

 Would Campus Drive be extended? 

o No. Access to the site is anticipated to be from East Campus Drive and most likely use one of 

the existing entrances into the former Hanz property off of Burek Ave. 

 Devaluing of homes & won’t be able to sell property 

o As much as practicable, the building will be located as far north into the lot as possible and 

screened with professional landscaping and vegetation. Vegetation will be used to screen the 

properties located west of the facility as well. 

o The building will likely be constructed of colored concrete or masonry and architecture will be 

planned to not detract from the residential character of the neighborhood. 

o Water treatment facilities do not attract a specific type of industrial development that would 

negate residential use of the area. The utility would not want industrial type properties near 

the water treatment plant and especially not near the wells. 

o The water treatment facility will also add a significant amount of water storage that may be 

beneficial from a property insurance/fire protection perspective. 

 Lead, asbestos and other material were dumped on this site when the mall was built 

o Soil borings will be required to design the footings for the facility. If demolition debris is 

encountered in the areas of construction, further investigation will likely be conducted to 

determine the character and extent of debris.  A Phase I ESA was conducted for the purchased 

property and it did not determine any hazardous dumping or issues with this piece of 

property. 

 What is driving the initiative to build a new facility? 

o Space requirements is the most significant concern. If we spend $30 million to upgrade the 

existing water plant and this leaves us no room for expansion, then we would be unable to 

provide treatment to meet any potential new WDNR drinking water regulations in the 

future.  Moving to the new location allows us to have space and design for potential growth in 

the future as needed.   The utility already owns this property and this area has 5 of our 6 

groundwater wells within close proximity to the site.  With this facility we need to look at a 

50+ year planning timeframe and consider potential requirements we may need to meet in the 

future.  Regulations for drinking water and wastewater continue to become more stringent 

and we expect this trend will continue. We need to set ourselves up for the future, not only for 

this generation but for the next as well.   

o Regardless of location, improvements to our water treatment facility are needed in many 

areas including the filtration process equipment, clearwell upgrades, pumps and controls. 

 What are the costs between improving the existing plant and relocating? 

o Improve the existing plant:  approximately $30 million dollars 

o Build a new plant:  Approximately $41 million dollars 
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 What are the depth of the wells? 

o Wausau currently has 6 water supply wells and they vary between 100 and 160 feet deep. 

 Will phase 2 testing be done? 

o Soil borings will be required to design the footings for the facility. If the borings indicate the 

possibility of environmental concerns, additional investigation work will be completed. 

 Does the cost of development include the sale of land the existing plant is on? 

o No. 

 Do the future plans for the existing site include a park that will have overhead? 

o Future plans for the existing site have not been determined.  If the decision is made to relocate 

the water treatment facility, the existing site would most likely become available for 

redevelopment.   

 Will the infrastructure on the existing site affect future development? 

o Some of the water mains near the existing facility will need to remain in service but they 

should not affect future development. 

 Is staff confident of the water supply? 

o Yes. The City has an ample amount of water. Treatment is required primarily for aesthetic 

purposes. 

 Is there a plan for the Wausau Chemical site? 

o Nothing specific at this time.  Once the City takes ownership the site, it will most likely be 

looked at for redevelopment. Similar to other successful redevelopment projects, the City 

would request proposals from private developers for potential uses. 

 What is the elevation of the site on the east side versus the site on the west side? 

o The ground elevation at the Bugbee Ave. site is approximately 20 feet higher than the existing 

site. 

 Are there any plans for the remainder of the property? 

o The majority of the remainder of the property will be used to store materials for the near 

future.  The utility will begin to “reclaim” the site and eventually close the mining permit on 

the property. Some of the property may be looked at for future residential development, but 

we currently have no indication of any interest at this time.  The reclamation process for the 

property is anticipated to take 8‐10 years.   

o The utility originally purchased this property to protect the current drinking water wellhead 

area and preserve the area if we need a new well in the future. 

 What will this do for the neighborhood other than devalue property? 

o The property will be developed to a higher and better use.  Our goal is to construct a new 

facility that will be aesthetically pleasing and enhance the area, not detract from the area. 

 What will a rendering of the facility look like? 

o A more realistic rendering of a potential new facility will be provided at the March 6th meeting. 

 Will there be changes to existing wells? 

o There will be some piping changes in the street near some of the wells and some other 

improvements made to the facilities. 

o The City has ample water supply and does not require more wells at this time. 
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