
AGENDA 
NORTH SHORE WATER COMMISSION 

-- ONLINE MEETING -- 
 

Type the following URL in your web browser to access the meeting: 

https://us02web.zoom.us/j/87461386198 and/or call (312) 626-6799 

Meeting ID: 874 6138 6198 | Password: 047068 

The meeting will start Wednesday, December 9, 2020 at 8:00 A.M. 

Please call (414) 963-0160 to request further assistance. 
 

 
1. Call to order by the Chair. 

 
2. Presentation of the Unattended Operations Study by Baxter & Woodman. Discussion and 

possible action may be taken regarding this matter. 
 

3. Approval of the minutes of the November meeting. 
 
4. Monthly report of plant operations. 
 
5. Discussion of annual budget. 
 
6. Approval of monthly bills. 

 
7. Discussion of the Reservoir Upgrade Project. Action may be taken to approve capital 

expenditures pertaining to this project and to authorize payment to vendors.  
 

8. Discussion of High Service Pump 5 Removal Project. Action may be taken to approve capital 
expenditures pertaining to this project and to authorize payment to the vendor.  
 

9. Discussion of current lead and copper corrosion control program and possible changes in 2021. 
 

10. Presentation of monthly operations and maintenance report. 
 
11. Date and time of the next regular Commission Meeting. 
 
12. Adjournment. 

https://us02web.zoom.us/j/87461386198
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EXECUTIVE SUMMARY

OverviewNorth Shore Water Commission (NSWC) provides drinking water to the Wisconsincommunities of Glendale, Whitefish Bay, Fox Point and parts of Mequon Water Utility.NSWC operates a traditional surface water treatment plant with water supply coming fromLake Michigan. In an effort to improve the working schedules for its employees, NWSC isinterested in providing “unattended operations” of its facilities each evening after end ofsecond shift.During “unattended operation” periods, NSWC is proposing to cease all water filtration andwater purification processes at the Bender WTP. Proposed processes that would be activeduring “unattended operation” periods would include finished water pumping (primarilyfrom NSWC member pumps and finished water storage tanks at Bender WTP), as well ascontinued monitoring of tank levels, pressures, equipment status, flood floats, intrusionand/or other alarm conditions that would necessitate calling someone in during thenighttime hours.
Purpose of StudyThe purpose of this study was to investigate implementing “unattended operations” in moredetail and recommend a plan of action for the Commission and its staff. The study includedthe following tasks:1. Review regulations specific to proposed unattended operations.2. Review NSWC’s current operating practices, goals, and objectives.3. Develop recommendations and conclusions to achieve Unattended Operations.4. Develop a detailed Capital Improvement Plan to include budget and timeline fromJanuary 2021 through December 2023.
Conclusions and RecommendationsConclusions reached during the study determined that the NSWC Water Treatment Plant(WTP) and member community facilities have ample raw water pumping, water filtrationwater storage, and finished water pumping capacities to meet the expected demandrequirements to support unattended operations.Improvements and additions to the SCADA (Supervisory Control and Data Acquisition)System for additional alarm notifications and Security/Intrusion cameras wererecommended to provide for added security to the WTP and all remote facilities duringnighttime hours.
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The Wisconsin Department of Natural Resources was contacted for their input andcomment, prior to completing the report, which resulted in adding a few additionalrecommendations including the following items:1. Avoiding concerns with filtered water quality during the daily starting andstopping of filtration process by adding continuous filter recycling.2. Adding more robust monitoring of filter headloss on both halves of each filter.3. Replacing aging turbidity meters on filter effluent.Since the existing filters do not have true “filter to waste” provisions and the costs toprovide “filter to waste” provisions are quite expensive, an alternative for “continuousfilter recirculation” during unattended operations was suggested by staff.  The conceptinvolves continuously recirculating water from the effluent pipe of each of the 16 filtercells and returning it to the top of the filter with a dedicated pump, piping and controls.The recirculation of filter effluent would begin when the filters are shut down for theevening and continue into the morning when processing of raw water begins again withcontinuous monitoring of filtered water turbidity to avoid any issues with traditional filterstartups.As noted above, two additional improvements to provide for enhanced filteringmonitoring were also recommended that will be used during normal filtering and duringfilter recirculation:1. Independent “loss of head” (LOH) measurement capabilities for both sides of the sandfilters, as currently LOH is only available on one side of the each filter.2. Replacement of aging Hach turbidimeters which are now obsolete with noreplacement part capabilities.
Capital Improvement Plan SummaryA summary of improvements and total costs for each item are noted below for years 2021through 2023.
2021 Capital Improvement Plan Additions ($191,500 Total)
 Alarm Notification Improvements - $10,500
 Intrusion/Security Improvements - $25,000
 Video Surveillance Improvements - $61,000
 Loss of Head Improvements - $32,000
 Replacement of Turbidity Meters - $38,000
 Bender WTP Continuous Filter Recycling Improvements (Part 1/3) - $25,000

2022 Capital Improvement Plan Additions ($200,000 Total)
 Bender WTP Continuous Filter Recycling Improvements (Part 2/3)- $200,000

2023 Capital Improvement Plan Additions ($95,000 Total)
 Bender WTP Continuous Filter Recycling Improvements (Part 3/3)- $95,000
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1. PURPOSE AND BACKGROUND

1.1 Overview of NSWC Drinking Water Facilities and Purpose of Study
1.1.1 Overview of NSWC Drinking Water FacilitiesNorth Shore Water Commission (NSWC) provides drinking water to the Wisconsincommunities of Glendale, Whitefish Bay, Fox Point and parts of Mequon Water Utility.NSWC operates a traditional surface water treatment plant with water supply coming fromLake Michigan.  The NSWC facilities consist of an intake into Lake Michigan, a raw waterpumping station at Klode Park in Whitefish Bay, and the Bender Road Water TreatmentPlant (WTP) in Glendale.  The Bender Road WTP includes multiple surface water treatmentprocesses, chemical additions, water storage tanks and pumping facilities.A schematic of the NSWC water treatment and supply system from Lake Michigan to eachof the members master meter locations is included in Appendix A of this report.  Theschematic includes details of the Bender Road WTP processes, which consist of rapidmixing, flocculation and sedimentation, rapid sand filtration, clearwell storage, transferpumping, UV disinfection, chemical feed, finished water storage and high service pumping.The entire water system is controlled by a Supervisory Control and Data Acquisition(SCADA) system with manual override operations possible at all critical processes.NSWC also operates and fills a total of three finished water storage tanks (one each), in themember communities of Glendale, Whitefish Bay, and Fox Point.  NSWC also operates a totalof three finished water pumping stations that are located adjacent to the above notedmembers finished water tanks (one each) in Glendale, Whitefish Bay, and Fox Point.NSWC delivers water to its members through a continuously pumped and interconnectedwater system, operating as a single pressure zone. As previously noted each of the membercommunities has a finished water storage tank located within each community which iseither an elevated or ground level storage tank.  The members’ finished water tanks arefilled from the combined pressurized water system through automated fill valves controlledby NSWC’s SCADA system. Water is removed from each of the Commission members’ tanksusing separate booster pumps at pumping stations adjacent to each of the members’ storagetanks, with booster pump control provided by NSWC’s SCADA system. The members’storage tanks consist of a standpipe at Glendale, a multi-legged elevated tank at WhitefishBay, and a ground level reservoir at Fox Point.  While the standpipe at Glendale and theelevated tank at Whitefish Bay formerly provided “free floating” storage for the member’swater system, these two storage tanks are now disconnected from the distribution systemand do not contribute water to the system by gravity. Hence all finished water is deliveredto the member communities customers either directly from NSWC’s high service booster
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pumps (located at Bender WTP) or re-pumped out of the members’ storage tanks into thedistribution system through the members’ finished water pumping stations.During the daytime hours, the NSWC SCADA system controls the remotely operated valvesat members’ storage tanks to manage demand in the system and refill the members’ storagetanks. During evening hours, water is normally withdrawn from the members’ storagetanks using the members’ three pumping stations to maintain a constant pressure in thecombined distribution system.  Normal nighttime operations have NSWC high servicebooster pumps turned off to save energy costs and to maximize the efficiency of both NSWChigh service booster and member utility pumps. In the event of a main break or major fireflow event (at night or during the day), water pressure in the combined system will dropand the member pumping stations will attempt to respond to the demand.  If the extrademand is too large, the high service pumps at Bender Road WTP would be automaticallystarted by the NSWC SCADA system.
1.1.2 Purpose of StudyCurrently, the Bender WTP is physically “staffed” 24 hours per day to perform necessarywater filtration and purification processes.  In an effort to improve the working schedulesfor its employees, NWSC is interested in providing “unattended operations” of its facilitiesfor eight hours of the day from 9 pm to 5 am, Monday through Friday and twelve hours ofthe day between 8 pm to 8 am on Saturdays and Sundays.During “unattended operation” periods, NSWC is proposing to cease all water filtrationand ancillary water purification processes at the Bender WTP. Proposed processes thatcould be active during “unattended operation” periods would include finished waterpumping (primarily from NSWC member pumps and finished water storage tanks), as wellas monitoring of tank levels, pressures, equipment status, flood floats, intrusion or otheralarm conditions that would necessitate calling someone in during the nighttimehours. As noted “unattended operation” will not include raw water pumps, filters, UVdisinfection, sedimentation and flocculation and other chemical feed processes involvedwith treating raw water.Activation of the high service pumps at the WTP would take water out of the existingfinished water reservoirs without starting up any of the major WTP operations, except twoof the chemical feed processes associated with finished water as it leaves the plant.  Thesetwo chemical feed systems include phosphoric acid, added for lead and copper control andammonium hydroxide to convert “free chlorine” to longer lasting disinfectant“chloramine”. These two chemical feed processes are described in more detail in Section3.4 of this report.
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The purpose of this study is to investigate implementing “unattended operations” in moredetail and recommend a plan of action for the Commission and its staff. Specifically thestudy includes the following tasks:1. Review regulations specific to proposed unattended operations.2. Review NSWC’s current operating practices, goals, and objectives.3. Prepare a report outlining recommendations and conclusions to achieveproposed Unattended Operations.4. Develop a detailed Capital Improvement Plan to include budget and timeline fromJanuary 2021 through December 2023.
1.2 Past Studies and Existing Information

In 2015, Clark Dietz Engineers, completed an initial report that analyzed water treatmentoperations and the potential for unattended operations for NSWC entitled “UnattendedWater Treatment Facility Operations Evaluation”.The 2015 report included the following major items:
 Review of Regulations and Background Data Collection
 Facility, Operations, and Data Review and Analysis
 Comparison of Analysis to Implementation
 Findings, Conclusions, and Recommendations

The following items and areas of concern were reviewed as part of this current study alongwith site visits in June of 2020:1. Existing Facility Conditions
 Bender Road Water Treatment Plant (WTP)
 Klode Park Pumping Station
 NSWC Member Storage and Pumping Facilities (Glendale, Whitefish Bay andFox Point)2. Existing SCADA System
 Overall Existing SCADA System Components
 SCADA Hardware Associated with CT Clearwells, Phosphoric Acid andAmmonium Hydroxide Feed Systems, plus High Service Pumps at WTP
 SCADA Hardware Associated with Members Storage and Pumping
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 IT and Network Components
 Intrusion and Surveillance

3. Existing Facility Operations And Current Practices
 Operating Records and Critical Operations
 WTP Plant Shutdown Procedures (including Filter Standby Mode Operationsand Backwashing prior to Reactivation)
 Future Capital Improvement Budgets
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2. EXISTING REGULATIONS

2.1 Wisconsin Natural Resources (NR) StatutesWisconsin DNR has established requirements for the Operation and Maintenance of PublicWater Systems and codified them in Chapter 810 of the Natural Resources Code.  NR 810.21,specifically covers the requirements for Unattended Water Treatment Plant Operation asnoted below:
NR 810.21 Unattended water treatment plant operation. Water treatment plants may
be operated remotely or by use of on-site supervisory control and data acquisition (SCADA)
systems provided the water distribution system has sufficient storage, as determined by
engineering analysis, to allow response and resolution to problems. Unattended water
treatment plants treating for acute contaminants shall be provided with:
(1) Alarms for all critical features including:

(a) Pump failure.
(b) Reservoir, clearwell, or basin overflow or low level.
(c) Station flooding.
(d) Chemical feeder failure.
(e) Chemical feed over or under desired range.
(f) Critical equipment failure.
(g) Intrusion.
(h) Power failure.

(2) An operations manual describing alarms, operator responses to alarms, quality control
and challenge testing for the communication and control systems, operation and
maintenance of the control systems, and identifying primary and secondary responders.
(3) A flow diagram showing the location of critical features, alarms, and automated controls.
(4) Manual override of all treatment plant operations and functions.
(5) Daily on-site operator visits to verify plant operation and security.
(6) Designation of standby operators during times of unattended operation.
(7) Battery backup for control systems.
(8) Continuous disinfectant residual and turbidity monitoring where appropriate.
(9) Water suppliers for public water systems using surface water and groundwater under
the direct influence of surface water shall:

(a) Submit a report describing the items required in sub. (2) to the department for review
and approval.
(b) Demonstrate the operation of the treatment plant by the SCADA system for a period of
6 months.
(c) Provide a list of alarms generated during the demonstration period along with a
request for approval to operate unattended.
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2.2 Additional Codes and Policies Relevant to Unattended OperationsIn addition to the specific requirements of NR 810.21, a primary guidance document forWater Systems in the northern half of the United States is the “Recommended Standards forWater Works”, as prepared by the Great Lake – Upper Mississippi River Board and State andProvincial Public Health and Environmental Managers.  This “Ten State Standards” providesguidance recommendations for water managers and regulators, but is not “statutory code”for water systems in Wisconsin.The 2018 version of “Ten States Standards” provides a Policy Statement forAutomated/Unattended Operation of Surface Water Treatment Plants that we include inAppendix B of this report.  Many of the recommendations made in the Policy Statement aresimilar to the requirements of NR 810.21.As noted in the 2015 Clark Dietz report, there are literally hundreds if not thousands ofother published documents on unattended operations of water systems and watertreatment plants.  Four documents deemed important for NSWC’s goals included thefollowing:
 Costs and Benefits of Complete Water Treatment Plant Automation, AWWA ResearchFoundation, 2008.
 ANSI/AWWA Standard G100, Treatment Plant Operation and Management, 2011.
 Self-Assessment for Water Treatment Plant Optimization, AWWA, 2015.
 Automation Supports Unattended Operation, AWWA Opflow, December, 2005.It is important to note that during “unattended” operations, the proposed plan will cease allwater filtration and ancillary water purification processes at the Bender WTP, hence mostof the facilities at the WTP will be idle or off-line.  As a result of the above, only the coderequirements for these on-line processes need to be adhered to which, except for high waterdemand emergency flows, will only include the operation of the members pumping stationsvia SCADA.High water demands, likely caused by a fire or water main break, would call on one (ormore) of the high service pumps at the WTP and would be expected to occur only duringunusual or unexpected events. Activating the Bender WTP high service pumps and addingliquid chemicals to a finished water supply for corrosion control and disinfection is a verycommon automated process and routinely performed at the vast majority of Water Utilitiesin Wisconsin and the Midwest.
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Based on NSWC’s proposed “unattended operations” plan, the NR 810.21 requirementsassociated with operation during the unattended nighttime hours are limited to only thoseprocesses that could be activated during the nighttime hours.  This study will thereforefocus on the capability and reliability of equipment and systems that could be called intoservice during the nighttime until the day shift starts or an operator could be called in tointervene during emergencies or other alarm conditions.We also conferred with Wisconsin DNR staff regarding our assumptions and any concernsthey would have regarding a potential unattended operations at NSWC.  CatherineWunderlich, PE, Chief, Public Water Engineering Section- Drinking Water and Groundwater,provided the following questions and comments (which we have numbered for our benefit).
From a technical perspective we do not oppose shutting a plant down for 8 hours as
long as NSWC can slowly ramp up pumps, treatment, etc. when the plant starts back
up. Additional questions/comments for consideration:

1. Does NSWC have the manpower to complete all maintenance activities during
their 16 hour work day?
2. Does NSWC have time/capacity to complete all testing and backwash
maintenance cycles during the 16 hour work day when water use is at its highest?
3. What is the response time for the operators on call during the remaining 8 hours
the plant is shut down?
4. Would the clear well be completely filled prior to shut down to give them a
cushion in case of a large water main break?
5. Do they understand that a loss of pressure results in a mandatory boil/bottled
water advisory and that the risk of this is higher without continuous water production?
6. NSWC was just approved for reservoir upgrades. What is the timing of this
proposed operational change? We would want them to wait until such a time that they
have their two largest clearwells back in operation, particularly as the other two are
being abandoned upon completion of the work.
7. The high lift pump suction from the clearwells has NSWC’s chemical feed for
phosphate, fluoride, and ammonia, so chemical feed will still need to operate even when
the rest of the plant has been shut down. Jerry is correct in his email that no chemical
treatment of raw water would be provided during remote operation, but there would still
be chemical treatment after. Strictly from a SWTR perspective, we would want to know
how they would handle a low chlorine residual leaving the reservoir while unattended
(i.e. have provisions to shut off the high service pumps if the total chlorine residual
dropped below 1.0 mg/L).
8. Are there any concerns with algal growth or other issues with turbidity spikes as a
result of repeated shut down and start up? I know turbidity spikes can occur post-
backwash. Potentially consider if there could be any adverse effects associated with that
restart process or understand how this cycling could impact their run times. Algal issues
may be minimal, but they may persist within the media.
9. Shutting down the UV and restarting it will require lamp warming time ahead of
just kicking on the plant, but that should already be incorporated into their
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design/electronic controls. They do have a lamp warming time in their controls and the
water dumps back into the mid service pump well if the UV is off-spec. They are not
receiving any treatment credit for the UV as it was never validated, but they want the
treatment as a safeguard.This report will also address the questions/comments offered by Catherine Wunderlich, PE,of Wisconsin DNR that were received on August 17, 2020.

2.3 Commission Criteria for Staff InterventionVarious events will require NSWC staff to be called in to perform specific actions ortroubleshoot cause of automated alarms.  Due to ample capacities of finished water storageat the Bender WTP and the member’s facilities in comparison to nighttime demands, thenumber of calls are expected to be infrequent and caused by random events such as stormsthat may trigger loss of power, water main breaks or large fires that would result in largewater use.  A potential act of sabotage, theft, or mayhem could also be targeted at facilitiesthat are not staffed, hence intruder alarms on doors and motion detection will also be causefor intervention during the night.NSWC’s SCADA system provides alarms for over 1,050 different “alarm conditions” that aregrouped into 39 Trouble Groups. (See Appendix C for listing of Alarm Groups and all “alarmconditions”). The “alarm condition” listing provides a proposed response or resolution tothe alarm that will vary depending on whether staff are present or during “unattendedoperations” when no staff is on site. While all 39 Trouble Groups will be monitored during“unattended operations” only a handful of Trouble Groups are likely to occur during thenighttime hours as noted below:1. Entry (Intrusion at various locations)2. Fox Point Pumping Station3. Glendale Pumping Station4. Whitefish Bay Pumping Station5. WTP High Service Booster Pump6. Power Loss7. Reservoir Levels8. SCADA System9. Sump Pump High Water LevelsIt should be noted that the responses to staff intervention are limited to what was availableduring late summer of 2020.  Additional responses will be developed prior to submittal toWisconsin DNR for approval and will be updated on a continuous basis as needed.
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2.3.1 Proposed Unattended Operations Staff Intervention ProceduresDuring proposed “unattended operations” the concept of responding to alarms willgenerally be as follows.  It should be noted that this is only an concept and needs to be morefully established prior to it becoming policy.
Arming / DisarmingAfter shutting down the plant, the operator will initiate via a button push to “ARM” thesystem. Once armed, the alarming will work as described in this document.On-Call OperatorsThe following employees have on-call duties and will be referred to “on-call operators” inthis document. At any given time, one of the following individuals is scheduled to be on-call(even during regular operating hours). Following the position is a characterization of howmuch on-call responsibility is given to that position.

 Plant Manager (half of year)
 Maintenance Supervisor (half of year)
 Operations Supervisor (up to 4 weeks a year)
 Assistant Maintenance Supervisor [future position, currently vacant] (up to 4weeks a year)On-call duties will be performed by the Commission’s most experienced employees that areable to troubleshoot and resolve issues independently.General Protocol for On-Call Responding to an AlarmThe Plant Manager in coordination with the Operations and Maintenance Supervisors havedetermined which tags and/or conditions will cause an alarm. Alarms that are generatedduring regular operating hours will cause an audible alarm (voice announcement) alongwith written notification that appears in the SCADA system.Alarms that occur during unattended operations will ultimately send out a phone call asdescribed in the next section of this document as well as a written notification that appearsin the SCADA system.The on-call operator will be responsible for responding to each phone call and hasdiscretion in the manner in which the alarm is handled; this individual will be responsiblefor the consequences and outcomes of actions taken (or not taken) in response to an alarm--as is the case during regular operating hours.
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If the on-call operator makes a claim that he/she did not receive a phone call or notification(when he/she should have), then an investigation will be made by the Commission todetermine the veracity of the claim and take any necessary action in response. For instance,after the investigation it may be necessary to discipline the on-call operator or to implementadditional means of notifying the on-call operator.Each alarm will be assumed to be serious unless evidence gathered by the on-call operatorproves otherwise.Instructions for how to respond to each alarm--during regular hours and during unattendedhours--have been developed and is provided to all on-call operators.
ALARMING DURING UNATTENDED OPERATIONS

Alarm GroupingEach alarm will belong to an alarm group. For instance, there is an alarm group called“SumpTrouble”. The following alarms are members of this alarm group and any of themCOULD be configured to trigger a “SumpTrouble” alarm.
 SCADA/Pumping/SumpPumps/SUMP1LB_LEVEL_HALM
 SCADA/Pumping/SumpPumps/SUMP2LB_LEVEL_HALM
 SCADA/Pumping/SumpPumps/SUMP3UP_LEVEL_HALM
 SCADA/Pumping/SumpPumps/SUMP4UP_LEVEL_HALMThe conditions/tags that could cause the alarm group to be in alarm will be listed on aSCADA screen so that the on-call operator knows all of the issues that could cause the alarmgroup to be in alarm state.LatchingTo prevent multiple, redundant phone calls, there would be a single phone call generatedper alarm group (rising trigger: transition from off to on). The first alarm in an alarm group

to enter into the alarm state will cause the phone call; additional alarms in the alarm groupwill not trigger additional phone calls unless ALL of the alarms in the alarm group areacknowledged first and the alarm group is reset.Before the on-call operator can take any action to resolve the alarm he/she needs to conductan investigation which is described in the next section. If the alarm stays active for apredetermined amount of time (initially this setting will be 10 minutes), the alarm will beescalated as described in a later section of this document.
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InvestigationThe on-call operator will receive a phone call and he/she will need to investigate the alarm.The on-call operator will have a secure connection to the SCADA system so that certainscreens and alarms can be reviewed during the investigation. The on-call operator will needto decide if an in-person visit to the water treatment plant is necessary based oninstructions and/or the nature of the alarm (i.e. the alarm can’t be reset or the alarm isrecurring). Below are additional scenarios:
 If there is a problem with technology--and it is not possible to view the SCADAsystem remotely--the on-call operator will investigate the problem in person.
 An external service will monitor the communication equipment at the waterfiltration plant. If there is a problem with communications, this external service willcall the on-call operator. This will require the on-call operator to visit and stay inthe plant until communications have been restored.
 If the on-call operator is not receiving phone calls, the alarm will be escalated untilan off duty on-call operator with a working phone receives the notification.Bypassing AlarmsIf an alarm is going in and out because of a faulty sensor, or because of a condition thatcannot be controlled/resolved by an operator (i.e. a chlorine analyzer is reporting chaoticreadings because of a problem with a sample pump), there will be a way to stop an alarmgroup from sending nuisance phone calls. This process is referred hereafter as “bypassing.”Each alarm in an alarm group will have an option to be bypassed--for the current ARMEDsession. As soon as the alarm system is UNARMED, the bypass would be reset.Any alarm that is bypassed needs to meet certain criteria AND requires a report per eachoccurrence. That report needs to be emailed to all of the on-call operators (active and offduty) BEFORE the alarm is bypassed. Unless the alarm is a known problem (i.e. an issue thatpresented itself during regular operating hours), the on-call operator will need to make anin-person visit to the water filtration plant to determine the problem is just a nuisancebefore bypassing the alarm.EscalationIn the event that an on-call operator does not respond quick enough, the alarm will followan escalation process. Let’s assume the second action taken by SCADA is to place a secondcall 10 minutes after the first call. If there still isn’t a response, the third response may be toplace a third call, this time an additional employee (Plant Manager or a supervisor) will becontacted. After each successive phone call, an additional employee gets added.
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The escalation process has not been finalized until it can be tested.RedundancyThere are redundant Ignition servers (2) and redundant network connections (AT&T andSpectrum). There is automatic failover on both systems.Network DownThere will be an external system, via hosted virtual machine or serverless application, thatis monitoring the Bender network. If the external network cannot connect to the SCADAnetwork at Bender, then all of the on-call operators (active and off duty) will be notified viaphone. The off duty employees will need to get verification from the on-call operator thathe/she received the phone call. If there is no response, the off duty on-call operators needto exchange phone calls or text messages to determine who is going to respond (and beresponsible) for this alarm. If consensus is not reached, the most senior employee will beresponsible.The assumption, in this case, is that the on-call operator could be on the sametelecommunication network as the water filtration plant--and may not receive a phone call.
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3. EXISTING FACILITY CONDITIONS

3.1 Recent and Planned Major Capital Improvements ProjectsA copy of NSWC’s 5-Year Capital Improvement Plan is included in Appendix D.Currently the Bender WTP has the following major ongoing capital improvement projectsthat will be completed by the end of 2020:
 DNR code improvements to finished water storage for Reservoirs 1 and 2.
 Mothballing of Reservoirs 3 and 4.
 Abandonment of High Service Pump No. 5.Other major items on the 5-Year Capital Improvement Plan includes the following itemswith expected year of completion in parentheses:
 Filter Improvements (2021)
 Security Camera Replacements (2021)
 IT Improvements (2021)
 Flat Roof Replacement (2022)
 HVAC Upgrade (2023)
 Raw Water Pump No. 3 (2024)
 Raw Water Pump No. 2 and 4 Valve Replacements (2024)

3.2 Primary and Emergency Power

3.2.1 Bender WTPThe Bender WTP is fed by two separate primary high voltage (26.4 KV) services from WeEnergies with separate transformers located on the southwest side of the WTP. Primaryservice can be manually switched from one primary service feed to the other.High voltage is reduced to nominal 2,400 volts and feeds high service pumps 2 and 3(through a split MCC), plus a 480 volt transformer and service.  The 480 volt service feedshigh service pumps 1 and 4 plus all other electrical components and 120 volt power panelsat the WTP.A 750 kW natural gas generator provides emergency power for the 480 volt service. Thisemergency supply can provide up to 10.8 mgd of total finished water capacity.



3. EXISTING FACILITY CONDITIONS Page 20

North Shore Water CommissionUnattended Operations Study  191731.30

3.2.2 Klode Park Pumping StationThe Klode Park Pumping Station has two primary service feeds that is also backed up witha natural gas generator. The 325 kw natural gas generator can supply emergency power totwo 200 hp raw water pumps and the ancillary systems in the Raw Water Pumping Station.
3.2.3 Member FacilitiesPrimary power is provided by We Energies to each of the members’ pumping stations. Allof these feeds are essentially isolated from one another. Backup power is provided bynatural gas generators at both the Glendale and Fox Point locations.   Whitefish Bay doesnot have an emergency generator.
3.3 Water Supply, Finished Water Storage and Firm Pumping

Capacities

3.3.1 Bender WTP CapacitiesSupply:The Bender WTP had a reported water filtration capacity of 18 mgd, but the recent reservoirupgrades with overflow modifications reduced the finished water output to 10 mgd.Finished Water Storage:With the proposed “mothballing” of Reservoirs No. 3 and 4, finished water storage at theBender WTP will consist of only Reservoirs No. 1 and No. 2.  Under normal operations allwater flows through Reservoir No. 1 to provide for required disinfection “contact time”.Water from Reservoir No. 1 then spills over into Reservoir No. 2.   As a result of the above,NSWC is limited to only Reservoir No.2 as “usable” finished water storage.Reservoir No. 2 has a capacity of 2.28 MG, but its capacity will be reduced to accommodateoverflow provisions during the current 2020 Reservoir modifications project.  The reducedoperating capacity of Reservoir No. 2 will therefore be reduced to 1.64 MG.Firm Pumping Capacities:High service booster pump capacities at Bender WTP are noted in Table 1 on the followingpage:
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TABLE 1Bender Road WTP – High Service Pump (HSP) Capacities
HSP Designation Capacity (mgd)1 5.42 4.03 8.04 5.45 Removed

Total Booster Pump
Capacity 22.8

Firm Booster Pump
Capacity 14.8

3.3.2 Klode Park Pumping StationThere is no active storage at Klode Park.  Lake Michigan however, has a reported volume of1,180 cubic miles.Raw water pump capacities at Klode Park are as noted in Table No. 2 below:
TABLE 2Klode Park – Raw Water Pump Capacities

Raw Water Pump
Designation Capacity (mgd)1 5.02 9.03 Out of Service4 5.0

Total Booster Pump
Capacity 19.0

Firm Booster Pump
Capacity 14.0

3.3.3 Member FacilitiesAs previously noted, all of the principal members’ storage tanks are filled by NSWC duringthe day and pumped out of during the nighttime by the members’ pumping stations.
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Members’ storage tank levels and each of the member’s pumps are controlled by NSWC’sSCADA system.Glendale has a 1.0 MG elevated tank and a newer pumping station with two booster pumps.The overflow of this elevated tank is below the targeted hydraulic grade line (HGL) of thecombined NSWC system, hence the Glendale 1.0 MG elevated tank does not “float” on thecombined NSWC HGL, but instead is isolated from the rest of the distribution system andpumped out during the nighttime.  Glendale’s booster pumps have a total rated pumpcapacity of 2,500 gpm (3.6 mgd) with assumed capacities for each of the booster pumps of1,000 gpm (1.44 mgd) and 1,500 gpm (2.16 mgd) respectively.  An older booster stationwith one booster pump also exists on site with an assumed capacity of around 1,000 gpm(1.44 mgd). This older pumping station is proposed to be abandoned and will be neglectedwhen looking at current pumping capacities for the system. Currently the older pumpingstation serves as a standby pump for the newer pumps.Whitefish Bay has a 1.0 MG elevated tank.  Whitefish Bay’s pumping station has one boosterpump with a reported output of 1,000 gpm (1.44 mgd).Fox Point has a 1.5 MG ground level reservoir.  Fox Point’s pumping station has two boosterpumps each with a reported output of around 1,000 gpm (1.44 mgd).A summary of the members’ storage tank and high service pump capacities are noted inTable No. 3 below.
TABLE 3Member Communities – Storage Tank and High Service Pump (HSP) Capacities

Member
Storage Tank Capacity

(MG) HSP Capacity (mgd)Glendale 1.0 1.44 and 2.16Whitefish Bay 1.0 1.44Fox Point 1.5 1.44
Total Capacity 3.5 6.48

Firm Booster Pump
Capacity n/a 4.32
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3.3.4 NSWC Pumpage DataA review of NSWC’s demands for the past four years is provided below to help determine ifNSWC along with their members have enough storage and pumping capacities to providefor “unattended operations” throughout the nighttime hours.
TABLE 4NSWC Pumpage Data

Year
Average Day

(mgd)
Maximum Day

(mgd)
Max/Avg

Ratio2016 3.546 5.978 1.692017 3.419 4.788 1.402018 3.382 5.432 1.612019 3.379 5.342 1.58
Average 3.432 5.385 1.57Based on the above pumpage data, a conservatively high maximum day demand would be6.0 mgd. Nighttime hour demands will be less than daytime hours. To estimate thenighttime demand rate, we will assume 75% of the 6.0 mgd average hourly use on amaximum day or 4.5 mgd or a continuous flow rate of 3,125 gpm. This rate of 3,125 gpmwill be used to evaluate the firm capacity needed for pumping into the combined NSWCsystem at night during a maximum day event.  Assuming this demand rate occurs over a 12hour period, 2.25 MG of finished water storage, would be needed to meet expected demandsduring an unattended weekend night.

3.3.5 Storage and Demand Analyses

3.3.5.1 Bender WTP Supply CapacityTo meet a maximum day demand of 6 mgd, the Bender WTP would need to produce andpump approximately 9 mgd of finished water supply during a typical weekday with a 16hour production shift and 12 mgd of water during a typical weekend with a 12 hourproduction shift. The Bender WTP has 14 mgd of firm raw water pumping capacity, 14.8mgd of firm booster pumping capacity, but only 10 mgd of filtration capacity based onrecent reservoir upgrades.Conclusion; The Bender WTP has adequate filtration, raw water and finished waterpumping capacity to meet the expected maximum day demands during unattendedoperations on normal weekdays. If a maximum day occurs during a weekend, theminimum expected time to produce 6 mgd would be 14.4 hours. Proposed NSWCprocedures would simply need to be in place to require that the WTP would not shut
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down production until all of the finished water storage tanks were full, which would stillallow for a period of unattended operations on the weekend of just under 10 hours.
3.3.5.2   NSWC and Member Booster Pumping CapacitiesThe total firm booster pumping capacity of the three NSWC members is around 3,000 gpmor 4.32 mgd. This is slightly less than the estimated demand of 3,250 gpm or 4.5 mgd ofdemands that might occur during the nighttime to satisfy estimated maximum day demandconditions. Additional significant booster pumping capacity is available at the Bender WTPwith NSWC High Service Pumps 1 2, 3 or 4, with a total of 14.8 mgd of firm booster capacity,ready to be delivered to the system as needed.There is enough booster pump capacity to meet most expected demand conditions with theNSWC members pumping stations alone, but mathematically will fall short of rated capacitywhen maximum nighttime demands exceed 4.32 mgd.  Exceedance of 4.32 mgd would alsolikely occur during a fire flow event or water main break. Regardless of the exceedance,added booster capacity from Bender WTP would increase firm capacity by another 14.8mgd or 10,278 gpm.  This is significantly more than the 250 gpm of domestic demandexceedance and 3,500 gpm design fire flow combined.Two options to help with the above, without activating the larger high service boosterpumps at the Bender WTP would be to increase the firm capacity of the members pumpingstations or install a smaller pump at NSWC to provide that minimal needed boost in highservice pumping capacity without activating the smallest pump at Bender WTP of 4.0 mgd.It should be also be noted that even though the rated firm capacity of the member’s boosterpumps are estimated to be 4.32 mgd, more flow from these pumps would occur when thesefacilities are first activated during the early hours of “unattended operations” when themember’s tanks are full as a full tank on the suction side of the booster pump will reducethe total dynamic head required to pump into the system due to the high static suction headavailable. Depending on each pumps performance curves actual demands of 4.5 mgd orhigher could very likely be met with the existing member booster pumps during the earlyportion of the night when domestic demands are still decreasing. The net result is thatthere is even less concern with meeting overall system demands even when flow ratesexceed 4.5 mgd due to pump hydraulic conditions.Conclusion: No additional finished water pumpage is needed to meet expected demandsduring proposed unattended operations, with all expected normal demands to be met bythe NSWC member pumping stations.
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3.3.5.3 NSWC and Member Storage CapacitiesNSWC members have a total of 3.5 MG of storage.  The noted 2.25 MG of required storage tomeet the estimated nighttime storage needs on a maximum day is less than availablestorage, hence the member’s existing storage is adequate to meet the estimated storageneed. Additional storage is also available at Bender WTP with finished water storage inReservoir No. 2 that would add another 1.6 MG of storage availability. Combined storage inthe NSWC system is estimated at over 5.1 MG, which is more than double what isconservatively needed during the unattended nighttime hours.Conclusion: No added finished water storage is needed in the combined system to meetexpected demands during proposed unattended operations.
3.4 Phosphoric Acid and Ammonium Hydroxide Feed Systems at

Bender WTPTwo chemical feed systems will automatically be activated at the Bender WTP, if a NSWChigh service booster pump is called into service.  These two chemical systems include theaddition of phosphoric acid and ammonium hydroxide. While it may not be critical thateither phosphoric acid or ammonium hydroxide is added to finished water during anemergency, these chemical systems are currently automated and desired to be operating100% of the time, hence we will review these systems as desired essential operationsduring proposed “unattended operations”.Phosphoric acid is added to NSWC’s finished water supply immediately ahead of NSWC highservice booster pumps for control of lead and copper corrosion. NSWC formerly used ablended phosphate to reduce lead and copper levels, but recently switched to phosphoricacid. Phosphoric acid is pumped into the high service booster pumps’ suction pipe headerusing one of two peristaltic positive displacement pumps that take liquid phosphoric acidfrom a day tank.  Phosphoric acid is delivered to the day tank with peristaltic transfer pumpsfrom bulk storage tank located within a separate diked containment area. Alarms forphosphoric acid feed include no flow, bulk tank high and low levels, day tank high and lowlevels, control failure, hose failure, and calculated feed rate not in agreement with actualchemical use.Ammonium hydroxide is added to finished water supply immediately ahead of the highservice booster pumps to covert free chlorine to chloramine for the following reasons:1. Improved taste and odor.2. Reduction in potential disinfection by-product formation.3. Longer lasting disinfection.
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Ammonium hydoxide is pumped into a pipe using one of two peristaltic pumps that takeliquid ammonium hydroxide from a bulk tank located within a diked containment area in aseparate room. One of two small water booster pumps then conveys the liquid ammoniumhydroxide with a small stream of carrier water to a below grade vault outside the WTP intothe high service booster pump suction line. Alarms for the ammonium hydroxide feedsystem include chemical feed pump running/fault status, hose failure, bulk tank high andlow levels, ammonia ratio alarm, ammonia door open, containment area leak, lowtemperature alarm, communication failure, ammonia system vault flood, ammoniahigh/low usage; conveyance water booster pump control, low flow, and running status.To help reduce potential clogging associated with “ammonium hydroxide and hardness” inthe carrier water, a phosphate is added to the ammonium hydroxide carrier water tosequester the calcium and magnesium ions. The phosphate used in the ammoniumhydroxide process is a polyphosphate blend, that is mixed up in batches that areapproximately 2% strength (98% water). This phosphate mixture is referred to as"ammonia phosphate”. For purposes of this study we will consider “ammonia phosphate”addition as simply a component of the ammonium hydroxide feed system. Ammoniaphosphate is added using one of two peristaltic pumps that take liquid phosphate from aday tank. Ammonia phosphate is delivered to day tank with peristaltic transfer pumps frombulk storage tank located within a diked containment area. Alarms for ammonia phosphatefeed include no flow, day tank high and low levels, control failure, hose failure, andcalculated feed rate not in agreement with actual chemical use.It should be noted that the water system schematic detail for Bender WTP (as shown inAppendix A) identifies both a phosphate feed and ammonium hydroxide feed ahead of thehigh service booster pumps.   The schematic has not been updated with the recent changein use of phosphoric acid versus phosphate to control lead and copper leaching in premisepiping. Phosphate (ammonia phosphate) continues to be added to the finished water butonly to sequester hardness in ammonium hydroxide carrier water.
3.5 SCADA System ComponentsIn general, a SCADA system is comprised of the following major components:

 Programmable Logic Controllers (PLCs).  A PLC is a device that containsinput/output (I/O) modules to interface with field components and a centralprocessing unit (CPU) where programming logic resides for operating the processequipment.
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 Operator Interface Terminals (OITs).  An OIT is an industrial panel-mountedtouch screen that allows operations staff to monitor equipment status and alarms aswell as modify operator adjustable settings.
 SCADA Server/Software.  The SCADA server and software provide a graphical userinterface allowing operations staff to monitor equipment status and alarms, modifyoperator adjustable settings, as well as collect and store data for trending or reports.
 Network Equipment. The network equipment allows the SCADA componentsdescribed above to connect to each other allowing digital data transfer betweencomponents, as well as allows SCADA data to be viewed outside of the SCADAnetwork.  Network equipment generally consists of Ethernet switches, routers,firewalls, protocol gateways, physical network cabling (such as Cat 6 or fiber optic),and wireless equipment.

3.5.1 Existing PLC EquipmentThe existing PLC equipment consists of a combination of Emerson ControlWave Micro,Beckhoff CX2020 and CX5120, and Allen-Bradley CompactLogix. A total of twenty-ninePLCs are used throughout the various facilities.  The ControlWave Micro PLCs are the mostprevalent (total of 21), while four each of the Beckhoff and Allen-Bradley are in use.
3.5.2 Existing OIT EquipmentOnly ten of the twenty-nine control panels have local OITs installed.  Eight of the OITs areAllen-Bradly VersaView panels, one for each of the filter control panels at the Bender WTP.The other two OITs are Beckhoff units at the Fox Point and Glendale facilities.
3.5.3 Existing SCADA Server and SoftwareFour SCADA servers are located at the Bender WTP, all are Supermicro rack-mount serverswith Xeon D-1528 CPUs (Central Processing Unit).  Two servers are used for operating theSCADA software using a redundant architecture.  The other two servers are used forhistorian data.  One of the servers used for historian data is active with the second one acold standby.The SCADA software used is the Ignition product by Inductive Automation. Redundantsoftware applications are deployed on redundant servers to provide a level of resiliency.PostgreSQL is used for historical data collection. When there is no connection to thePostGRE SQL server, the Ignition software saves the data locally until a connection can bemade.
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3.5.4 Existing Network Equipment

3.5.4.1 Bender WTP in plant networkThe Bender WTP is the main facility which contains the SCADA servers and a number of PLCpanels to control various processes.  All of the networking between the PLC panels and theSCADA servers is achieved using Ethernet Cat5E cabling.  Industrial Ethernet switches areused within the PLC control panels from various manufacturers (Phoenix, N-Tron, etc.), andrack-mounted switches are used in the server racks.A Sonicwall SOHO firewall is used to provide secure network communications via Internetoutside of the plant.  The Internet service providers at the plant consists of Spectrum asprimary services with AT&T as a backup. There is also a cold standby Sonicawall SOHO withall of the cabling.  Activating the cold standby requires the moving of equipment and makingproper cable connections to activate.
3.5.4.2 Existing Remote Site NetworkRemote sites monitored consist of the Klode Park Pumping Station, as well as the Glendale,Whitefish Bay and Fox Point member facilities.  Each of the remote sites has SpectrumInternet connections with Sonicwall SOHO firewalls. A VPN connection between eachremote site PLC and the SCADA system at the WTP allows for the transfer of data. The WTPhas the static IP address and the remotes initiate VPN tunnels.
3.6 Intrusion and Surveillance EquipmentThe water system facilities have a variety of security measures in place, including physicalsecurity, intrusion detection and video surveillance. The following are the specific intrusionand surveillance equipment measures at each location.
3.6.1 Bender WTPThe Bender WTP physical security includes a perimeter fence with locked gate, locks ontank hatches, and locks on building doors.  Intrusion switches are located on all buildingdoors, which generate an intrusion alarm in the SCADA system. A portion of the BenderWTP, mainly office and conference rooms, are not protected by a perimeter fence.  Theseunprotected areas have glass windows that would permit access to all of the WTP processesif the building enclosure is breached.Approximately 20 video surveillance cameras are located throughout the plant, which aremonitored using the Axis Camera Station software.
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3.6.2 Klode Park Pumping StationThe Klode Park Pumping Station has physical security consisting of perimeter fences withlocked gates, locks on all vault/tank hatches, as well as locks on building doors.  Intrusionswitches are located on two entry doors. Two video cameras are monitored using the AxisCamera Companion software.
3.6.3 Member FacilitiesThe Glendale, Whitefish Bay and Fox Point facilities all have physical security consisting ofperimeter fences with locked gates, locks on any vault/tank hatches, as well as locks onbuilding doors.  Intrusion switches are located on building doors for Glendale and WhitefishBay, but not at Fox Point.  Various video surveillance cameras are located at each facilitywhich could be monitored using the Axis Camera Companion software. Not all surveillancecameras are working however.
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4. CURRENT OPS. PRACTICES, GOALS, & OBJECTIVES

4.1 Review of Operating Records and Critical OperationsBased on our review of operations and operating records, normal operations at the WTPconsist of the following typical schedule for treatment and pumping into the system:1. Determine estimated daily demand for water.2. Adjust production rate of water to meet estimated demand.3. Fill the Glendale, Whitefish Bay, and Fox Point “finished water” storage tanks beforeevening hours.4. Fill finished water ground level reservoir No. 2 during evening hours.During proposed “unattended operations” the following procedures would be followed:1. Determine estimated daily demand for water.2. Begin production of water at rate to meet estimated demand during daytime hours.3. Fill the Glendale, Whitefish Bay, and Fox Point “finished water” storage tanks beforeevening hours.4. Fill finished water ground level reservoir No. 2.5. Stop production of water.During the evening the SCADA system will monitor system pressures and tank levels atmember facilities and the Bender WTP.  If pressures in the combined distribution systemfall, one or more high service pump at the WTP along with phosphoric acid and ammoniumhydroxide chemical additions will be activated with a call out to the “on-call” operator.Other alarm and status conditions will be monitored and if needed a call out will also besent to the “on-call” operator.  These additional alarms will primarily be those associatedwith intrusion, cold temperature inside ammonium hydroxide room, flood float activationin vaults and in diked bulk storage tank areas, low ground storage tank level or memberstorage tank levels, and loss of power or communication.NSWC has an Operations and Maintenance (O&M) Manual that describes in some detail howto operate and maintain the majority of the WTP operations. The bulk of these operationsdo not apply to expected operations during “unattended operations”.Critical operations that SCADA will control during “unattended operations” include thefollowing:
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1. High Service Booster Pumps at WTP2. Phosphoric Acid System3. Ammonium Hydroxide SystemSpecific O&M procedures on the above processes are provided in Appendix E.
4.2 Identification of Key Goals and Objectives of the ProjectAs previously noted, the purpose of this study is to investigate implementing “unattendedoperations” in more detail. Key goals for the study will include the following:1. Identify needs, processes and procedures to help improve proposed “unattendedoperations” to reduce “call-ins” during evening hours, including improved security.2. Provide responses to WDNR’s listing of requirements in NR 810.21 and CatherineWunderlich’s August 17, 2020 response.3. Develop a detailed Capital Improvement Plan to implement “unattendedoperations”.
4.3 Budget and Financial ConstraintsAs previously noted, a 5 year Capital Improvement plan exists that provides a budget forvarious items.  Two items currently included in the 2021 budget that should be coordinatedwith the developed needs for “unattended operations” are noted below:1. Security Camera Replacements; $36,0002. IT Improvements; $32,000It is unlikely that $68,000 will cover all of the needs identified for “unattended operations”NSWC currently spends approximately $350,000/year on capital improvements.  Fundingfor projects over $350,000 can be spread out over several years.
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5. CONCLUSIONS AND RECOMMENDATIONS

5.1 Recommended Improvements to WTP and Member Facilities
5.1.1 NR 810.21 ResponsesThe following responses to NR 810.21 code requirements related to the proposedunattended operations follows:
NR 810.21 Unattended water treatment plant operation. Water treatment plants may
be operated remotely or by use of on-site supervisory control and data acquisition (SCADA)
systems provided the water distribution system has sufficient storage, as determined by
engineering analysis, to allow response and resolution to problems.Response:  As shown in Section 3.3, the water system has sufficient storage and boosterpump capacity to meet the expected maximum day demands during unattended operations.
Unattended water treatment plants treating for acute contaminants shall be provided with:
(1) Alarms for all critical features including:
(a) Pump failure.
(b) Reservoir, clearwell, or basin overflow or low level.
(c) Station flooding.
(d) Chemical feeder failure.
(e) Chemical feed over or under desired range.
(f) Critical equipment failure.
(g) Intrusion.
(h) Power failure.Response: The proposed unattended operations address all eight of the above criticalalarms for the delivery of finished water into the distribution system from the memberfacilities and if necessary the Bender WTP, including the phosphoric acid and ammoniumhydroxide chemical feed systems as described in Section 3.4 above.
(2) An operations manual describing alarms, operator responses to alarms, quality control
and challenge testing for the communication and control systems, operation and maintenance
of the control systems, and identifying primary and secondary responders.Response: An O&M Manual for the SCADA response plan and alarms are provided inAppendix C and Appendix E.
(3) A flow diagram showing the location of critical features, alarms, and automated controlsResponse: A flow diagram for critical features was provided in Appendix A.
(4) Manual override of all treatment plant operations and functions.
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Response: Manual overrides of all proposed unattended water facility operations areavailable.
(5) Daily on-site operator visits to verify plant operation and security.Response: Daily on-site visits will continue.
(6) Designation of standby operators during times of unattended operation.Response: Designation of standby operators during unattended operations will beprovided.
(7) Battery backup for control systems.Response: Battery backup for control systems is available.
(8) Continuous disinfectant residual and turbidity monitoring where appropriate.Response: Continuous disinfectant residuals will be provided automatically if Bender WTPis operated.  Continuous turbidity will not be provided as filtration will not occur duringunattended operations.
(9) Water suppliers for public water systems using surface water and groundwater under the
direct influence of surface water shall:
(a) Submit a report describing the items required in sub. (2) to the department for review and
approval.Response: This report will help meet the requirements for 9a.
(b) Demonstrate the operation of the treatment plant by the SCADA system for a period of 6
months.Response: NSWC intends to comply with this requirement.
(c) Provide a list of alarms generated during the demonstration period along with a request
for approval to operate unattended.Response: NSWC intends to comply with this requirement.
5.1.2 Wisconsin DNR ResponsesThe following responses to the questions/comments offered by Catherine Wunderlich, PE,of Wisconsin DNR, which were received on August 17, 2020 are provided below:
1. Does NSWC have the manpower to complete all maintenance activities during their 16

hour work day?Response: NSWC has indicated that they have the staffing necessary to complete allmaintenance activities during their 16 hour work day.
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2. Does NSWC have time/capacity to complete all testing and backwash maintenance cycles
during the 16 hour work day when water use is at its highest?Response: NSWC has indicated that they have the staffing necessary to complete alltesting and backwash maintenance cycles during the 16 hour period when water use is atits highest.

3. What is the response time for the operators on call during the remaining 8 hours the
plant is shut down?Response: NSWC has indicated that response time will be within 30 minutes of call-in.

4. Would the clear well be completely filled prior to shut down to give them a cushion in
case of a large water main break?Response: NSWC has 1.64 mg of water available at the Bender WTP. This is nearly 5.5hours of duration for a 5,000 gpm water main break.

5. Do they understand that a loss of pressure results in a mandatory boil/bottled water
advisory and that the risk of this is higher without continuous water production?Response: NSWC is aware of mandatory boil/bottled water advisory.

6. NSWC was just approved for reservoir upgrades. What is the timing of this proposed
operational change? We would want them to wait until such a time that they have their
two largest clearwells back in operation, particularly as the other two are being
abandoned upon completion of the work.Response: NSWC will have the reservoir upgrade project completed prior to commencingwith proposed unattended operations.

7. The high lift pump suction from the clearwells has NSWC’s chemical feed for phosphate,
fluoride, and ammonia, so chemical feed will still need to operate even when the rest of
the plant has been shut down. Jerry is correct in his email that no chemical treatment of
raw water would be provided during remote operation, but there would still be chemical
treatment after. Strictly from a SWTR perspective, we would want to know how they
would handle a low chlorine residual leaving the reservoir while unattended (i.e. have
provisions to shut off the high service pumps if the total chlorine residual dropped below
1.0 mg/L).Response: NSWC has alarms that will alert the on call operator of any problems withphosphoric acid feed system for corrosion control and/or the ammonium hydroxide feedsystem for creation of chloramines. Fluoride feed is provided during daytime hours.

8. Are there any concerns with algal growth or other issues with turbidity spikes as a result
of repeated shut down and start up? I know turbidity spikes can occur post-backwash.
Potentially consider if there could be any adverse effects associated with that restart
process or understand how this cycling could impact their run times. Algal issues may be
minimal, but they may persist within the media.



5. CONCLUSIONS AND RECOMMENDATIONS Page 35

North Shore Water CommissionUnattended Operations Study  191731.30

Response: NSWC has indicated that during unattended operations when the filters are notproducing water that they would like to recirculate water from bottom of filters to the top.Additional details are provided in Section 5.1.3 below.
9. Shutting down the UV and restarting it will require lamp warming time ahead of just

kicking on the plant, but that should already be incorporated into their design/electronic
controls. They do have a lamp warming time in their controls and the water dumps back
into the mid service pump well if the UV is off-spec. They are not receiving any treatment
credit for the UV as it was never validated, but they want the treatment as a safeguard.Response: NSWC has indicated that this is already incorporated into their electroniccontrols for UV system.

5.1.3 Bender Road WTP ImprovementsThe WTP has enough filtration, storage, raw water and finished water booster pumpcapacity to meet the requirements for proposed unattended operations.  No mechanical orprocess related improvements are necessary, except for proposed modification of filter toprovide for continuous recirculation of filters during unattended operation as noted below.Currently, all filters that have more than 4 hours of operation are backwashed before beingput back into service. A “filter to waste” system does not exist at the Bender WTP, but hasbeen recommended for NSWC.   A “filter to waste” system would provide a means for theinitial flow of water coming out of filter (that has been off-line) to be discharge to wasteversus allowing it to flow into the filtered water clearwell.One option to avoid starting and stopping filter flow during unattended operation would beto continuously recirculate filter effluent water coming out of the bottom of the filter to topof the filter as described below and as shown in Exhibit A on the following page:Continuous Recirculation Mode1. Turn on the effluent recirculation pumps for each filter that is running (2 pumpsper filter). A 1 gpm/sq. ft. rate through each filter cell would require only a 351gpm pump, with minimal head requirements.2. Put the filter into local control and close the filter effluent valves.3. Note: Turbidimeter is always on no matter what mode of operation you are in.4. Note: Effluent recirculation pump has to be designed to be large enough to keepenough pressure on sand bed to prevent expansion. A VFD would allow theoperator to fine tune the amount of recirculation.5. Put the filter into auto control and resume operation of the filter.6. Turn off the effluent recirculation pumps.
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Exhibit A: Continuous Filter Recirculation Mode SchematicThe filter recirculation pumps could also be used to provide a means to allow theinitial“filter to waste” by pumping the flow to waste (versus recirculating the the filter asdescribed in more detail below.Filter-to-Waste Mode1. Put the filter into local control and close the filter effluent valves.2. Before starting the filter, turn on the effluent recirculation pumps for each filterthat is running (2 pumps per filter).3. Note: turbidimeter is always on no matter what mode of operation you are in.4. Note: pump is sized appropriately for this kind of operation.5. Run for a period of time and direct recirculation pump flow to waster versus thetop of the filer (waste until water has low turbidity).6. Put the filter into auto control and resume operation of the filter.7. Turn off the effluent recirculation pumps.
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In addition to providing filter recirculation options, two additional improvements to thefilters are recommended below to provide for enhanced filtering monitoring:3. Independent “loss of head” (LOH) measurement capabilities for both sides of thesand filters, as currently LOH is only available on one side of the each filter.
4. Replacement of aging Hach turbidimeters which are now obsolete with no replacement

part capabilities.

5.2 Recommended SCADA System Improvements including Security
and SurveillanceOverall, the SCADA hardware and software are currently supported products from themanufacturers, so no major changes are required to physical hardware or the software.Some alarm notification improvements are required as the existing system does not provideremote alarm notification since staff is currently at the plant 24 hours per day, every day.Also, the security system, specifically the video surveillance system, has a number ofcameras that are not functional, and an upgrade is recommended.Following are the recommendations in these areas.

5.2.1 Alarm Notification RecommendationsConsidering there is no alarm notification outside the plant right now due to the WTP beingcontinuously staffed.  To allow for unattended operations we recommend that an alarmnotification system be implemented using the redundant SCADA software.The existing Ignition SCADA software includes an alarm notification module that currentlyis not used.  We recommend that the module be configured to provide primary alarmnotification via phone for call outs.The following is the list of critical alarms that should be configured for notification.  Itemsmarked with an asterisk (*) are alarm that currently do not exist in the SCADA system andwill need to be added.
 Pump failure

o Bender WTP high service pumps (5 pumps)
o Glendale high service pumps (2 pumps)
o Whitefish Bay high service pumps (1 pump)
o Fox Point high service pumps (2 pumps)
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 Level high/low (for reservoirs)
o Bender WTP CT clearwells
o Glendale tank
o Whitefish Bay tank
o Fox Point tank

 Station flooding
o Bender WTP ammonia feed area
o Bender WTP basement sump pumps
o Glendale Fill valve pit
o Glendale pump station
o Whitefish Bay valve pit
o Whitefish Bay pump station

 Chemical feeder Failure
o Bender WTP alum system no flow
o Bender WTP ammonia phosphate system no flow
o Bender WTP polymer system no flow
o Bender WTP ammonia pump flow (2 pumps)
o Bender WTP fluoride feed pump fail (2 pumps)
o Bender WTP sodium hypochlorite feed pump fail (3 pumps)

 Chemical feed over/under desired range
o Bender WTP alum feed deviation
o Bender WTP ammonia phosphate feed deviation
o Bender WTP polymer feed deviation
o Bender WTP ammonia high/low usage alarm
o Bender WTP fluoride feed deviation*
o Bender WTP sodium hypochlorite feed deviation*

 Intrusion
o Bender WTP door open (main entrance, north entrance, plant generatorroom, ammonia room)
o Bender WTP motion detectors at key locations on main floor and chemicalfeed area*
o Klode Park door open
o Glendale door open (entrance door, standpipe door)
o Whitefish Bay door open
o Fox Point door open*
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 Power failure
o Bender WTP power fail (2 power feeds)
o Klode Park power fail
o Glendale power fail
o Whitefish Bay power fail
o Fox Point power fail*

 System pressure high/low
o NSWC discharge pressure
o Glendale discharge pressure
o Whitefish Bay discharge pressure
o Fox Point discharge pressure

 Communication fail between Bender WTP and any remote site facility
o Klode Park communication fail
o Glendale communication fail
o Whitefish Bay communication fail
o Fox Point communication fail*

5.2.2 Security/Intrusion RecommendationsAt the Bender WTP we recommend installing several motion detectors in the hallwaysoutside the office and entry areas and in the chemical feed area to detect potential intruders.Glass break systems could also be provided but are not always reliable.All facilities except Fox Point currently have intrusion alarming capabilities.  Werecommend that an intrusion alarms be added at the Fox Point facility, along with possibileof video survelliance.  Door switches should be added to the two building entry doors andintegrated with the SCADA system.Programming for the intrusion alarm system should be modified so all sites provideconsistent method for intrusion. Each system should have the ability to be “armed” and“disarmed”.  When “armed” and a door is opened, the system will be required to be“disarmed” by pressing a button (or turning a key switch) within a specified time or anintrusion alarm will be activated by the SCADA system. Upon leaving a facility, the systemshould be “armed” by pressing a button again (or turning a key switch).  Staff will have aspecified time to leave the facility once armed.Video surveillance is not a regulatory requirement for unattended operations.  However,video surveillance for any water system is a recommended security measure due to the
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critical nature of public water supply systems.  The Commission has indicated that theircapital improvement plan includes replacing the existing video surveillance system in 2021due to the age and poor functionality of the existing video surveillance system.  Werecommend the Commission proceed with the planned replacement of the videosurveillance system. The video system should allow for local video storage for up to twoweeks, as well as ability to remotely view video. Each remote site should include up to 4cameras, while the Bender WTP should include up to 30 cameras.
5.3 Recommended Steps for Regulatory Agency ApprovalWe recommend submittal of this report to DNR for approval when NSWC is ready to pursueunattended operations.   Implementation of an acceptable filter recirculation system orfilter to waste provisions will be helpful in avoiding issues with shutting down andreactivating the filters on a daily basis.Responses will be required for meeting all noted NR 810.21 code requirements plus thenoted questions/comments offered by Catherine Wunderlich, PE, of Wisconsin DNR, thatwere received on August 17, 2020.NSWC will also need to fully develop additional O&M Manuals to fully address the DNR coderequirements and finalize desired responses to “on-call” Staff intervention.
5.4 Development of Opinion of Probable Project CostsOpinions of Probable Project Costs are provided below. Costs are developed based onprevious projects costs with unit prices where applicable plus a 25% allowance forcontingencies or project modification during design phase. Where consulting engineeringdesign efforts are required cost include a 15% allowance for engineering, bidding andconstruction services is included. Where the project will likely be provided by an outsidevendor without a detailed plans or specifications, costs for design, bidding, and constructionservices will not be added.
5.4.1  Bender WTP Continuous Filter RecyclingTotal project costs with engineering, bidding, construction services and contingencies toinstall a 350 gpm booster pump with less than 10 feet of TDH, six inch diameter piping frombottom of filter to top of filter (through cored hole in filter gallery floor), valves, VFD andcontrols is estimated at approximately $20,000 per filter cell. For 16 filter cells the totalproject cost would be $320,000.
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Costs for the loss of head gauges is estimated at $4,000 for each of the 8 filter ($32,000 total)for the differential pressure transmitter, a hole through each filter wall, plumbing andconnection to SCADA.Costs for eight new SWAN Turbiwells to match the newer turbidity units is estimated at$38,000.
5.4.2 Alarm Notification ImprovementsCosts for the various alarm improvements as noted in Section 5.2.1 is estimated at $10,500with the work being provided by an outside SCADA provider hired by NSWC directly.
5.4.3  Security/Intrusion ImprovementsCosts for improvements at Bender WTP for added motion detectors and at Fox Point fordoor intrusion is estimated at $17,500 with another $7,500 for system integration intoSCADA.  This project will be performed by an outside security contractor and the SCADAintegrator.
5.4.4 Video Surveillance ImprovementsCosts for video surveillance improvements are estimated at $61,000 including integrationinto SCADA system. Cost would be approximately $6,000 at each remote site and $37,000at the Bender WTP. This project will be performed by an outside security contractor.
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6. CAPITAL IMPROVEMENT PLAN

Integrating the above costs in three years is noted below using NSWC typical CIP formatting.
6.1 Budget and Timeline from January 2021 through December 2023

6.1.1 2021 Capital Improvement Plan Additions ($191,500 Total)

Alarm Notification Improvements - $10,500
Item Estimated Cost PCTSelf Performed Labor $0 0%Contracted Services $8,400 80%Direct Purchase ofMaterials and Equipment $0 0%Engineering $0 0%Contingency $2,100 20%Total $10,500 100%

Intrusion/Security Improvements - $25,000
Item Estimated Cost PCTSelf Performed Labor $0 0%Contracted Services $21,500 80%Direct Purchase ofMaterials and Equipment $0 0%Engineering $0 0%Contingency $3,500 20%Total $25,000 100%

Video Surveillance Improvements - $61,000
Item Estimated Cost PCTSelf Performed Labor $0 0%Contracted Services $49,000 80%Direct Purchase ofMaterials and Equipment $0 0%Engineering $0 0%Contingency $12,000 20%Total $61,000 100%
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Loss of Head Improvements - $32,000
Item Estimated Cost PCTSelf Performed Labor $0 0%Contracted Services $14,000 80%Direct Purchase ofMaterials and Equipment $0 0%Engineering $0 0%Contingency $3,500 20%Total $32,000 100%

Replacement of Turbidity Meters - $38,000
Item Estimated Cost PCTSelf Performed Labor $0 0%Contracted Services $49,000 80%Direct Purchase ofMaterials and Equipment $0 0%Engineering $0 0%Contingency $12,000 20%Total $38,000 100%

Bender WTP Continuous Filter Recycling Improvements (Part 1/3) - $25,000
Item Estimated Cost PCTSelf Performed Labor $0 0%Contracted Services $0 80%Direct Purchase ofMaterials and Equipment $0 0%Engineering $25,000 100%Contingency $0 0%Total $25,000 100%2021 Capital Improvement Plan Additions = $191,500.
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6.1.2 2022 Capital Improvement Plan Additions

Bender WTP Continuous Filter Recycling Improvements (Part 2/3)- $200,000
Item Estimated Cost PCTSelf Performed Labor $0 0%Contracted Services $150,000 75%Direct Purchase ofMaterials and Equipment $0 0%Engineering $15,000 7.5%Contingency $35,000 17.5%Total $200,000 100%2022 Capital Improvement Plan Additions = $200,000.

6.1.3 2023 Capital Improvement Plan Additions

Bender WTP Continuous Filter Recycling Improvements (Part 3/3)- $95,000
Item Estimated Cost PCTSelf Performed Labor $0 0%Contracted Services $73,000 77%Direct Purchase ofMaterials and Equipment $0 0%Engineering $8,000 8.5%Contingency $14,000 15%Total $95,000 100%2023 Capital Improvement Plan Additions = $95,000.















NORTH  SHORE  WATER  COMMISSION
Monthly Summary of Operations

Month of November, 2020
12/9/2020

    WFB.  GLE.   FPT. MEQ   Totals
M.G. Metered at Plant 27.379 38.637 26.568 0.000 92.584
M.G. Milwaukee Interconnect 0.000 0.000 0.000 0.000 0.000
M.G. Metered in System -0.083 4.595 -10.783 6.271 0.000
M.G. Charged to Members 27.296 43.232 15.785 0.000 86.313
M.G. Charged to All Users 27.296 43.232 15.785 6.271 92.584
M.G. Same Month Last Year (Members) 28.465 40.430 14.108 6.162 83.003
M.G. Same Month Last Year (All) 28.465 40.430 14.108 6.162 89.165
Accumulated M.G. 350.349 540.785 198.867 77.290 1167.291
Accumulated M.G. Last Year 365.781 509.576 187.870 77.191 1140.418
Accumulated % of Total Pumped 30.01% 46.33% 17.04% 6.62% 100.00%
Monthly % of Total Pumped 29.48% 46.69% 17.05% 6.77% 100.00%
Accumulated % Pumped of Members 32.14% 49.61% 18.24% 100.00%
Monthly % Pumped of Members 31.62% 50.09% 18.29% 100.00%
Average Daily Pumpage in M.G. 0.910 1.441 0.526 0.209 3.086

Nov. 2020 Nov. 2019
Maximum Day Pumpage (MG) 4.921 3.401
                      Date of Max. Pumpage (Day) 6 3
Maximum Flow Rate (MGD) 7.369 6.596
                      Date of Max Flow (Day) 16 18
Hour of Max Flow (24 Hour Clock) 8 11
Average Station Pressure (PSI) 82.0 82.5
Avg. Total Cl Residual (mg/L) - Tap 2.66 2.85
Raw Water Temperature (F) - Max 46 42
Raw Water Temperature (F) - Ave 44 39
Raw Water Temperature (F) - Min 41 38
Tap Hardness (mg/L as CaCO3) - Max 148 149
Tap Hardness (mg/L as CaCO3) - Ave 142 138
Tap Hardness (mg/L as CaCO3) - Min 135 134

Nov. 2020 Nov. 2019
    Bender On-Peak Consumption (KWH) 32,355 32,896
    Bender Off-Peak Consumption (KWH) 110,116 109,809
    Klode On-Peak Consumption (KWH) 9,506 9,700
    Klode Off-Peak Consumption (KWH) 25,996 26,578
    Electrical Charge / KWH $0.09534 $0.09184
    KWH / M.G. 1,922 2,007
    $ / M.G. $183.26 $184.35

Nov. 2020 Nov. 2019
Chemicals Applied mg/L $/MG mg/L $/MG
     Ammonium Hydroxide (act. lbs) 0.695 $8.55 0.746 $8.53
     Sodium Hypochlorite (act. lbs) 3.301 $17.89 3.676 $19.75
     Fluoride (act. lbs) 0.785 $4.59 0.616 $4.36
     Alum (scale lbs) 7.385 $4.49 11.684 $6.57
     Mussel Control (scale lbs) 0.591 $5.97 0.000 $0.00
     Phosphates (act lbs) 1.030 $11.98 0.672 $7.82
     Cationic Polymer (scale lbs) 1.065 $7.82 0.708 $4.55
Total Chemical Cost $61.29 $51.58

Nov. 2020 Nov. 2019
Water Metering* M.G. % Diff. M.G. % Diff.
     Corrected High Service (Filters) 92.390 -0.2 89.912 0.8
     Communities 92.584 89.165



NORTH SHORE WATER COMMISSION

Income Statement
For the Ten Months Ending October 31, 2020

Current
Month

Current
Month Budget

Year to Date
Actual

Year to Date
Budget

Variance
Budget to

Actual
Operating Revenues

Sales for Resale
466.01 Glendale-Operations $ 51,153.10 $ 51,153.10 $ 511,531.00 $ 511,531.00 0.00
466.02 Whitefish Bay-Operations 37,297.12 37,297.12 372,971.20 372,971.20 0.00
466.03 Fox Point-Operations 19,127.28 19,127.28 191,272.80 191,272.80 0.00
466.05 Wholesale Water Sales 7,053.07 6,666.67 72,240.43 66,666.70 5,573.73

Sales for Resale 114,630.57 114,244.17 1,148,015.43 1,142,441.70 5,573.73

Other Operating Revenue
474.00 Lab Services Income 1,050.00 0.00 10,890.00 0.00 10,890.00
474.02 Storm Water Analysis Revenue 0.00 0.00 237.00 0.00 237.00

Total Operating Income 115,680.57 114,244.17 1,159,142.43 1,142,441.70 16,700.73

Operation and Maintenance Expenses

Source of Supply
600.00 Operation Supvsn & Engnrg 67.92 71.92 668.63 719.20 (50.57)
601.00 Operations Labor & Expenses 140.97 118.92 1,233.87 1,189.20 44.67
602.01 Purchased Water 0.00 784.50 7,556.00 7,845.00 (289.00)
603.00 Miscellaneous Expenses 0.00 70.83 1,362.37 708.30 654.07
610.00 Maint Supervisn & Engrng 138.18 140.50 1,925.76 1,405.00 520.76
611.00 Maint of Structures & Imprvmn 140.97 118.92 1,331.75 1,189.20 142.55
613.00 Maint. of Crib & Wet Well 0.00 413.83 10,532.94 4,138.30 6,394.64
616.00 Maint of Supply Mains 103.48 583.33 166.40 5,833.30 (5,666.90)
617.00 Maint of Mis Water Source Plnt 0.00 29.17 0.00 291.70 (291.70)

Total Source of Supply Expense 591.52 2,331.92 24,777.72 23,319.20 1,458.52

Pumping Expenses
620.00 Operations Supvsn & Engrg 1,374.09 1,359.08 14,955.54 13,590.80 1,364.74
621.00 Fuel for Power Production 698.10 389.75 6,331.46 3,897.50 2,433.96
623.00 Fuel/Power Purchased for Pmp 17,688.00 19,699.08 182,772.43 196,990.80 (14,218.37)
624.00 Pumping Labor & Expenses 10,694.96 12,535.25 110,078.15 125,352.50 (15,274.35)
626.00 Miscellaneous Expenses 1,326.52 1,952.50 19,384.33 19,525.00 (140.67)
630.00 Maint Supervisn & Engrng 698.22 748.92 6,723.93 7,489.20 (765.27)
631.00 Maint of Structures & Imprvmn 1,120.96 1,307.42 17,118.85 13,074.20 4,044.65
632.00 Maint of Power Prod Eqpt 0.00 345.67 921.68 3,456.70 (2,535.02)
633.00 Maint of Pumping Eqpt 1,763.18 3,323.17 39,664.73 33,231.70 6,433.03

Total Pumping Expenses 35,364.03 41,660.84 397,951.10 416,608.40 (18,657.30)

Water Treatment Expenses
640.00 Operation Suprvsn & Engrng 1,373.27 1,357.92 13,370.01 13,579.20 (209.19)
641.00 Chemicals 5,390.63 5,095.08 56,673.48 50,950.80 5,722.68
642.00 Operation Labor & Expenses 15,565.02 17,890.58 165,485.91 178,905.80 (13,419.89)
643.00 Miscellaneous 1,326.69 2,485.92 18,545.64 24,859.20 (6,313.56)
650.00 Maint Supervision & Engrng 340.27 339.58 3,350.07 3,395.80 (45.73)
651.00 Maint of Structures & Imprvmn 1,127.41 1,248.25 10,649.07 12,482.50 (1,833.43)
652.00 Maint of Water Treatment Equi 6,807.92 8,296.50 75,883.64 82,965.00 (7,081.36)

Total Water Treatment Expense 31,931.21 36,713.83 343,957.82 367,138.30 (23,180.48)



NORTH SHORE WATER COMMISSION

Income Statement
For the Ten Months Ending October 31, 2020

Current
Month

Current
Month Budget

Year to Date
Actual

Year to Date
Budget

Variance
Budget to

Actual

Transmission & Distribution Expenses
660.00 Operation Supvsn & Engrng 138.05 131.92 1,329.06 1,319.20 9.86
661.00 Storage Facilities Expenses 140.97 118.92 1,331.75 1,189.20 142.55
670.00 Maint Supervisn & Engnrng 68.23 72.25 671.67 722.50 (50.83)
673.00 Maint of Trnsmsn & Dist Mains 0.00 1,666.67 14,544.74 16,666.70 (2,121.96)

Total Trans. & Distribution Exp 347.25 1,989.76 17,877.22 19,897.60 (2,020.38)

Customer Acounts Expenses
906.00 Customer Service & Infor Exps 68.23 73.08 671.67 730.80 (59.13)

Total Customer Accounts Expe 68.23 73.08 671.67 730.80 (59.13)

Administration & General Expenses
408.00 FICA Taxes 3,169.85 3,481.08 31,654.50 34,810.80 (3,156.30)
920.00 Admin & General Salaries 3,805.76 3,674.58 36,046.84 36,745.80 (698.96)
921.00 Office Supplies & Expenses 2,857.93 1,470.58 19,549.38 14,705.80 4,843.58
923.00 Outside Services Employed 11,600.03 8,665.50 85,752.80 86,655.00 (902.20)
924.00 Prop & P.L. Insurance 0.00 2,003.75 27,147.00 20,037.50 7,109.50
925.00 Injuries & Damages 0.00 2,687.17 27,571.00 26,871.70 699.30
926.00 Employee Pensions & Benefits 12,104.05 10,442.58 110,096.92 104,425.80 5,671.12
930.00 Miscellaneous General Expense 12.84 685.17 6,062.54 6,851.70 (789.16)
930.03 Storm Water Labor 0.00 0.00 142.87 0.00 142.87
930.05 Storm Water Testing Supplies 0.00 0.00 182.85 0.00 182.85
932.00 Maintenance of General Plant 0.00 31.00 0.00 310.00 (310.00)

Total Adm. & General Expense 33,550.46 33,141.41 344,206.70 331,414.10 12,792.60

Total Operations & Maintenanc 101,852.70 115,910.84 1,129,442.23 1,159,108.40 (29,666.17)

Net Operating Income 13,827.87 (1,666.67) 29,700.20 (16,666.70) 46,366.90

Nonoperating Income and Expense
419.00 Interest Income 2.33 250.00 540.09 2,500.00 (1,959.91)
421.00 Misc Income 0.00 1,416.67 9,366.27 14,166.70 (4,800.43)

Net Income $ 13,830.20 $ 0.00 $ 39,606.56 $ 0.00 39,606.56



NORTH SHORE WATER COMMISSION

Income Statement
For the One Month and the Ten Months Ended October 31, 2020 and 2018

Current Month Prior Year
Month

Year to Date
Actual

Prior YTD
Date Actual

Operating Revenues

Sales for Resale
466.01 Glendale-Operations $ 51,153.10 $ 51,845.56 $ 511,531.00 $ 518,455.60
466.02 Whitefish Bay-Operations 37,297.12 33,542.27 372,971.20 335,422.70
466.03 Fox Point-Operations 19,127.28 17,787.41 191,272.80 177,874.10
466.05 Wholesale Water Sales 7,053.07 6,232.74 72,240.43 68,226.39

Sales for Resale 114,630.57 109,407.98 1,148,015.43 1,099,978.79

Other Operating Revenue
474.00 Lab Services Income 1,050.00 1,290.00 10,890.00 10,890.00
474.02 Storm Water Analysis Revenue 0.00 0.00 237.00 483.00

Total Operating Income 115,680.57 110,697.98 1,159,142.43 1,111,351.79

Operation and Maintenance Expenses

Source of Supply
600.00 Operation Supvsn & Engnrg 67.92 67.91 668.63 693.50
601.00 Operations Labor & Expenses 140.97 130.63 1,233.87 1,158.17
602.01 Purchased Water 0.00 0.00 7,556.00 8,714.00
603.00 Miscellaneous Expenses 0.00 46.83 1,362.37 1,471.59
610.00 Maint Supervisn & Engrng 138.18 138.74 1,925.76 1,892.46
611.00 Maint of Structures & Imprvmnt 140.97 85.55 1,331.75 1,241.27
613.00 Maint. of Crib & Wet Well 0.00 0.00 10,532.94 14,500.00
616.00 Maint of Supply Mains 103.48 0.00 166.40 20,844.05
617.00 Maint of Mis Water Source Plnt 0.00 0.00 0.00 720.74

Total Source of Supply Expenses 591.52 469.66 24,777.72 51,235.78

Pumping Expenses
620.00 Operations Supvsn & Engrg 1,374.09 1,376.95 14,955.54 13,691.35
621.00 Fuel for Power Production 698.10 743.83 6,331.46 3,075.49
622.00 Power Production Labor Exp 0.00 45.08 0.00 57.37
623.00 Fuel/Power Purchased for Pmpng 17,688.00 16,891.38 182,772.43 180,654.53
624.00 Pumping Labor & Expenses 10,694.96 9,666.01 110,078.15 108,106.15
626.00 Miscellaneous Expenses 1,326.52 1,530.92 19,384.33 22,897.45
630.00 Maint Supervisn & Engrng 698.22 701.05 6,723.93 6,785.73
631.00 Maint of Structures & Imprvmnt 1,120.96 1,008.56 17,118.85 11,388.39
632.00 Maint of Power Prod Eqpt 0.00 99.59 921.68 2,597.29
633.00 Maint of Pumping Eqpt 1,763.18 1,651.15 39,664.73 33,100.30

Total Pumping Expenses 35,364.03 33,714.52 397,951.10 382,354.05



NORTH SHORE WATER COMMISSION

Income Statement
For the One Month and the Ten Months Ended October 31, 2020 and 2018

Current Month Prior Year
Month

Year to Date
Actual

Prior YTD
Date Actual

Water Treatment Expenses
640.00 Operation Suprvsn & Engrng 1,373.27 1,376.09 13,370.01 13,679.78
641.00 Chemicals 5,390.63 5,803.24 56,673.48 62,879.47
642.00 Operation Labor & Expenses 15,565.02 13,223.89 165,485.91 157,506.21
643.00 Miscellaneous 1,326.69 1,530.87 18,545.64 21,836.17
650.00 Maint Supervision & Engrng 340.27 340.27 3,350.07 3,474.47
651.00 Maint of Structures & Imprvmnt 1,127.41 1,711.63 10,649.07 11,031.76
652.00 Maint of Water Treatment Equip 6,807.92 6,315.67 75,883.64 69,893.73

Total Water Treatment Expenses 31,931.21 30,301.66 343,957.82 340,301.59

Transmission & Distribution Expenses
660.00 Operation Supvsn & Engrng 138.05 138.60 1,329.06 1,341.03
661.00 Storage Facilities Expenses 140.97 130.63 1,331.75 1,298.64
670.00 Maint Supervisn & Engnrng 68.23 68.22 671.67 696.58
673.00 Maint of Trnsmsn & Dist Mains 0.00 0.00 14,544.74 0.00

Total Trans. & Distribution Expenses 347.25 337.45 17,877.22 3,336.25

Customer Acounts Expenses
906.00 Customer Service & Infor Exps 68.23 68.22 671.67 696.58

Total Customer Accounts Expenses 68.23 68.22 671.67 696.58

Administration & General Expenses
408.00 FICA Taxes 3,169.85 2,936.14 31,654.50 31,308.91
920.00 Admin & General Salaries 3,805.76 3,007.37 36,046.84 29,189.32
921.00 Office Supplies & Expenses 2,857.93 1,573.22 19,549.38 13,707.15
923.00 Outside Services Employed 11,600.03 1,241.00 85,752.80 61,293.07
924.00 Prop & P.L. Insurance 0.00 0.00 27,147.00 23,736.00
925.00 Injuries & Damages 0.00 6,439.70 27,571.00 39,526.28
926.00 Employee Pensions & Benefits 12,104.05 9,387.51 110,096.92 91,784.64
930.00 Miscellaneous General Expenses 12.84 0.00 6,062.54 5,491.01
930.03 Storm Water Labor 0.00 0.00 142.87 261.36
930.05 Storm Water Testing Supplies 0.00 0.00 182.85 322.23

Total Adm. & General Expenses 33,550.46 24,584.94 344,206.70 296,619.97

Total Operations & Maintenance 101,852.70 89,476.45 1,129,442.23 1,074,544.22

Net Operating Income 13,827.87 21,221.53 29,700.20 36,807.57

Nonoperating Income and Expense
419.00 Interest Income 2.33 242.69 540.09 2,994.57
421.00 Misc Income 0.00 0.00 9,366.27 13,749.00

Net Income $ 13,830.20 $ 21,464.22 $ 39,606.56 $ 53,551.14



NORTH SHORE WATER COMMISSION
Balance Sheet

October 31, 2020 and 2019

Account Description Current Year Prior Year
Assets and Other Debits
Cash
131.09 Petty Cash $ 50.00 50.00
132.01 Checking-Waterstone Bank 97,408.01 213,430.96
135.01 LGIP - Operating Account 26,524.91 26,326.03

Total Cash 123,982.92 239,806.99
142.00 Accounts Receivable 16,970.07 (17,812.70)
154.05 Storm Water Testing Inventory 277.98 201.03
165.00 Prepayments 9,035.38 7,614.38
174.01 Due (to)/from Capital Fd 120,199.81 55,479.27

Total  Assets & Other Debits $ 270,466.16 285,288.97

Liabilities and Other Credits
Liabilities
232.00 Accounts Payable $ 46,885.03 41,989.48
233.00 Payable to Municipalities 2,667.99 2,490.54
234.05 Credit Card Payable-Waterstone 702.88 157.94

Sect 125 Payable 2,015.52 1,246.00
242.07 Payroll Liabilities 7,012.08 1,017.85
242.09 Wages Payable 10,610.64 24,374.18
242.10 Accrued Payroll Taxes 811.71 1,864.62

Total Liabilities 70,705.85 73,140.61

Earned Surplus
Unappropriated Earned Surplus: Beginning of Year
215.00 Unassigned 160,153.75 51,405.22

Unappropriated Earned Surplus 160,153.75 51,405.22

Appropriations of Surplus for:
217.99 Operating Reserve 0.00 50,000.00
218.99 Compensated Abscenses 0.00 57,192.00

Total Appropriations of Surplus 0.00 107,192.00

Balance Transferred from Income
Net Income 39,606.56 53,551.14

Total Earned Surplus 199,760.31 212,148.36

Total Liabilities & Other Credits $ 270,466.16 285,288.97
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NORTH SHORE WATER COMMISSION
Capital Fund Activity

For the Ten Months Ending October 31, 2020 and 2018

Current Month
This Year

Year to Date
This Year

Current YTD
Budget

PY Current
Mo.

PY Year to
Date

Capital Contributions from Members
40-421.0 Glendale Charges for Plant $ 101,826.63 123,080.48 180,563.70 203.19 33,327.38
40-421.0 Whitefish Bay Charge for Pl 63,876.34 77,208.98 112,460.90 139.88 22,942.43
40-421.0 Fox Point Charges for Plant 34,035.43 41,139.49 60,143.70 78.75 12,917.21

Total Capital Contributions 199,738.40 241,428.95 353,168.30 421.82 69,187.02

Other Funding Sources
40-466.0 Wholesale Water Sales 6,109.01 63,170.48 0.00 5,613.29 62,008.78
40-419.0 Interest 35.61 4,997.82 0.00 1,766.34 19,086.54
40-422.0 Miscellaneous Income 0.00 0.00 0.00 0.00 12,500.44

Other Funding Sources 6,144.62 68,168.30 0.00 7,379.63 93,595.76

Total Funding Sources 205,883.02 309,597.25 353,168.30 7,801.45 162,782.78

Utility Plant Expenditures
Source of Supply

0.00 0.00 0.00 0.00 0.00
Pumping Plant
40-325 Electric Pumping Equipmen 164.60 5,957.35 9,286.70 0.00 57,000.00

164.60 5,957.35 9,286.70 0.00 57,000.00
Water Treatment Plant
40-332 Sand or Media Filtration Eq 180,225.00 1,232,519.62 1,170,548.30 9,394.28 60,354.90
40-334 Other Water Treatment Equ 0.00 6,774.49 0.00 (2,195.00) (2,195.00)

180,225.00 1,239,294.11 1,170,548.30 7,199.28 58,159.90
Tranmission & Distribution Plant

0.00 0.00 0.00 0.00 0.00
General Plant
40-394 Tools, Shop & Garage Eqpt- 0.00 2,952.00 6,666.70 0.00 0.00
40-395 Laboratory Equipment 0.00 0.00 0.00 0.00 4,040.15
40-396 Power Operated Eqpt-Gen P 0.00 0.00 0.00 0.00 34,036.00
40-397.1 SCADA Equipment 0.00 0.00 0.00 0.00 1,500.00

0.00 2,952.00 6,666.70 0.00 39,576.15

Total Utility Plant Expendit 180,389.60 1,248,203.46 1,186,501.70 7,199.28 154,736.05

Sources of Funding
Over (Under) Expenditures $ 25,493.42 (938,606.21) (833,333.40) 602.17 8,046.73



NORTH SHORE WATER COMMISSION
Capital Fund -  Plant Assets and Contributed Capital

October 31, 2020 and 2019

Account Description Current Year Prior Year
Assets
40-131.00 LGIP - Capital $ 270,268.19 1,082,243.86
40-142.00 Receivable for Asset Additions 227,229.47 908.59
40-174.01 Due (to)/from Operations (120,199.81) (55,479.27)

Total  Assets $ 377,297.85 1,027,673.18

Liabilities and Contributed Capital
Liabilities
40-232.00 Accounts Payable Capital Fund $ 199,573.80 22,776.19

Total Liabilities 199,573.80 22,776.19

Contributed Capital
Reserve Balances:
40-215.01 Glendale Plant Reserve 480,182.77 480,182.77
40-215.02 Whitefish Bay Plant Reserve 427,728.55 330,555.55
40-215.03 Fox Point Plant Reserve 208,418.94 186,111.94

Total Reserve Balances 1,116,330.26 996,850.26

Current Year Capital Contributions
and Other Funding Sources

Over (Under) Expenditures (938,606.21) 8,046.73

Net Contributions to Capital 177,724.05 1,004,896.99

Total Liabilities & Contributed Capital $ 377,297.85 1,027,673.18
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NORTH SHORE WATER COMMISSION
Storm Water Income Statement

For the Ten Months Ending October 31, 2020

Current Month Year to Date
Storm Water Analysis Revenue $ 0.00 0.00 $ 237.00 0.02

Total Revenues 0.00 0.00 237.00 0.02

Expenses
Storm Water Labor 0.00 0.00 142.87 0.01
Storm Water Testing Supplies 0.00 0.00 182.85 0.01

0.00 0.00 325.72 0.02
Revenues

Net Income $ 0.00 0.00 $ (88.72) (0.01)

For Management Purposes Only



BILLS TO BE APPROVED AT COMMISSION MEETING OF 12/9/2020

Alexander Chemical (treament chemical: sodium hypochlorite) $3,106.65
Allied Electronics (power supply and terminals) $525.69
Amazon (filters, respirators, bucket slings, gloves, conductivity standard, angle grinder, lamps, 
plumbing supplies, stoppers, center pull towel, chainsaw, and helmet. $894.60

Concentra (pre-employment testing) $189.50
Diggers Hotline (joining fee and standard email delivery of tickets) $108.70
Diversified Benefit Services (section 125 plan administration) $95.50
Fastenal (split lock washers) $5.21
Grainger (fan, punchdown tool, telecom supplies, phosphate standard, center pull towel, and 
electrical plug) $1,234.99

Great America (lease payment for copier) $100.00
Hawkins (treatment chemicals: ammonia and phosphoric acid) $1,756.62
Home Depot (impact wrenches) $398.00
Midland Scientific (spore suspensions for autoclave) $131.50
Mulcahy Shaw Water (reagents for chlorine analyzers) $480.50
Northern Lake Service (compliance and corrosion monitoring) $635.30
Office Copying Equipment (maintenance payment for copier) $47.38
Process Research Solutions (lead and copper corrosion consultant) $10,475.03
Rotroff Jeanson (monthly accounting services) $1,125.00
Quill (office supplies) $154.31
Securian (life insurance) $149.04
Spectrum (internet and phone) $594.79
USABluebook (adapter for Hach DR3900, phosphate reagents, potassium permanganate reagent,  
conductivity standard, and autoclave thermometer) $956.39

Village Ace Hardware (handle and plunger) $13.41
WaterStone Bank (credit card - General Fund) $498.67
-- American Water Works Association (standards): $142.00
-- AT&T (monthly internet charge): $69.55
-- Google (google apps for work and extra storage): $84.00
-- pcsoftwareinfo.com (pdf software): $56.04
-- pdf.u-bill.com (pdf software): $85.62
-- StraightTalk (cell phone charges): $45.65
-- Zoom (monthly fee): $15.81
We Energies (Bender Electric) $13,140.36
We Energies (Bender Gas) $982.21
We Energies (Green Tree Electric) $18.42
We Energies (Henry Clay Electric) $17.99
We Energies (Klode Electric) $3,826.86
We Energies (Klode Gas - ESTIMATE) $768.28
Wisconsin State Lab of Hygiene (fluoride analysis - ESTIMATE) $26.00

SUB-TOTAL $42,456.90



Capital Fund
Mulcahy Shaw Water (chlorine analyzer replacement) $5,600.00

SUB-TOTAL $5,600.00

TOTAL $48,056.90

11/30/2020 Checking account - WaterStone Bank $123,228.81
11/30/2020 Local Government Investment Pool balance (Operating) $26,527.59
11/30/2020 Local Government Investment Pool balance (Capital) $70,282.69



Reservoir Interconnect Issues 
North Shore Water Commission 
12/7/2020 
 
Prepared in joint by:  
Brooks Angell, Operations Supervisor,  
Duane Ziege, Maintenance Supervisor, and,  
Eric Kiefer, Plant Manager 
 
 
Definitions 
 
The phrase “parallel mode” or “parallel configuration” refers to the collective configuration of 
valves that causes water to enter and leave each reservoir independently of each other. In other 
words, water enters and leaves each reservoir through its own valves.  
 
The phrase “serial mode” or “series configuration” refers to the collective configuration of valves 
that causes water to enter reservoir #1 through its influent valve, flow into reservoir #2 through 
the newly constructed interconnect pipe, and finally leave reservoir #2 through its effluent valve. 
 
Background Information 
 
Reservoirs #1 and #2 were disinfected, filled, and tested after JH Hassinger completed internal 
work inside reservoirs #1 and #2. The internal work was inspected by SEH and/or its contractor. 
These two reservoirs were put back into operation along with reservoir #3 on September 16; all 
3 were operating in parallel mode.  
 
On October 19, reservoir #3 was taken offline. From that point forward, all water was going 
through reservoirs #1 and #2 in parallel mode.  
 
Although plant staff wanted to operate the reservoirs in series as soon as possible, the level 
sensors and overflow system were not installed. Plant staff thought it was too dangerous to 
operate reservoirs in series without these safeguards in place. Consequently, the reservoirs 
remained in parallel mode. 
 
The overflow system was installed November 19 and successfully tested November 20. 
Consequently, the reservoirs were put into the series configuration on December 1--the first day 
it was convenient for staff to change the configuration. 
 
Description of Problem 
 
Less than a week after the reservoirs were put into the series configuration, plant staff noticed a 
problem. On December 7 at 07:15 AM, plant staff noticed irregularities in the reservoir levels: 

 



reservoir #1 was higher than expected (13.1 ft) and reservoir #2 level was dropping faster than 
expected.  
 
During the days leading up to this event, reservoir #1 level maintained a height between 12.3 
and 12.6 feet--which was influenced on the transfer flow rate. It was exceptionally odd that the 
level exceeded the 12.6 ft level the morning of December 7. 
 
After a quick review of operational data, plant staff found that reservoir 1 level started to rapidly 
increase starting at around 6:30 AM. Unfortunately, the level continued to increase. At 14.3 feet, 
water started dribbling out of the overflow. The flow leaving the overflow system increased as 
the level increased in reservoir #1. At this point, Brad Weiss  from SEH was contacted, it was 
hypothesized that an air bubble had formed in the interconnect line. When the level reached 
14.7 feet, plant staff took action to remove the air bubble. 
 
Plant staff closed and re-opened the interconnect valve in an unsuccessful attempt to dislodge 
the air. Next, plant staffed partially opened reservoir #1 effluent valve to lower the level in 
reservoir #1 and to increase the level in reservoir #2 in hopes of dislodging the bubble. Once the 
level in reservoir #1 was down to 12 feet (which is below the expected level of the riser pipe in 
reservoir #1), the effluent valve on reservoir #1 was re-closed. The level in reservoir #1 again 
rose past the riser pipe level, and ultimately the reservoir started to overflow again. 
 
Ben Wood from Strand Associates was contacted at this time to discuss the problem. Strand 
Associates peer-reviewed the project and was familiar with the design of this particular system. 
After discussing the matter, Mr. Wood suggested that we inspect the interconnect pipe for 
construction debris and to check that the newly installed valve works properly.  
 
Plant staff opened a nearby hatch to visually inspect the interconnection pipe. Upon inspection 
from the hatch, we found that the interconnect pipe moved from its supports and floated up; the 
top of the riser pipe was pressing against the ceiling. Consequently, water could not flow from 
reservoir #1 to reservoir #2. Instead, water was leaving through the overflow system.  
 
Following this brief visual observation, plant staff closed the interconnect valve, opened 
reservoir #1 effluent valve, and opened reservoir #2 influent valve to put the reservoirs back into 
parallel mode. As reservoir #1 level dropped, so did the interconnect pipe. From our 
perspective, it appears the pipe eventually returned to its original position within reservoir #1.  
 
The following pictures show the interconnection pipe moving vertically as the reservoir level 
changes. 
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Preparation for Drain-drain Inspection on Thursday, December 10 
 
SEH offered to inspect reservoir #1 as soon as possible. Mr. Kiefer coordinated with Brad Weiss 
for the drain-down inspection to take place on the morning of Thursday, December 10.  
 
As suggested by John Fuchs, Legal Counsel, Mr. Kiefer retained an independent expert to 
inspect and to produce a report explaining what caused this problem. Baxter & Woodman will be 
onsite to conduct an inspection on Thursday. 
 
SEH invited the contractor, JH Hassinger, to attend the inspection. Furthermore, Mr. Kiefer 
invited Stand Associates to attend the inspection since they were retained to peer-review the 
engineering design in 2019. 
 
Jason Chappelle  from WDNR was also informed of this situation and was invited to attend the 

inspection. It is unknown at this time if Mr. Chapelle or a WDNR representative will enter the 
reservoir, but somebody from WDNR may be present during the inspection. 
 
Other Notes 
 
Currently reservoirs #1 and #2 can only be taken offline one at a time. Reservoirs #3 and #4 are 
in the process of being permanently abandoned. That work is scheduled for the week of 
December 14 and December 21. Depending on the outcome of the inspection, abandonment 
work may be postponed until the interconnect pipe problem is resolved. 
 
Reservoir #4 cannot be used for as a clearwell or reservoir under any circumstances due to a 
problem with the expansion joint; however, reservoir #3 may be used if properly disinfected and 
put back in service.  
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North Shore Water Commission
Reservoir Upgrade Project (2020-1)
Payment Request
Eric Kiefer
December 9, 2020

During the budgeting process, the Commission authorized payment of the first $1,000,000 of this project
from the capital fund. Now that $1,000,000 has been expended, the Commission will send payment requests
to its member utilities for the remainder of this project.

The Commission reviewed and approved $74,935.13 of capital exenditures for the Reservoir Upgrade Project
at today's meeting. A summary of all of the capital expenditures for this project is shown below. Please pay the
amount apportioned to your municipality. The total payment request amount is $74,935.13.

Approved Paid from Payment
Date Cap. Expend. Cap. Fund Request
3/11/2020 ($ 1,328.08)         ($ 1,328.08)         ($ -  )             
4/8/2020 ($ 2,412.55)         ($ 2,412.55)         ($ -  )             
5/13/2020 ($ 125,839.78)     ($ 125,839.78)     ($ -  )             
6/10/2020 ($ 113,178.52)     ($ 113,178.52)     ($ -  )             
7/8/2020 ($ 118,941.11)     ($ 118,941.11)     ($ -  )             
8/12/2020 ($ 115,572.60)     ($ 115,572.60)     ($ -  )             
9/9/2020 ($ 231,600.59)     ($ 231,600.59)     ($ -  )             
10/14/2020 ($ 324,072.59)     ($ 291,126.77)     ($ 32,945.82)  
11/11/2020 ($ 199,573.80)     ($ -  )                 ($ 199,573.80)
12/9/2020 ($ 74,935.13)       ($ -  )                 ($ 74,935.13)  

Sum ($ 1,307,454.75)  ($ 1,000,000.00)  ($ 307,454.75)

Member Capital Rate* Amount Due
Fox Point 17.04% $12,768.95
Glendale 50.98% $38,201.93
Whitefish Bay 31.98% $23,964.25

Respectfully,

___________________________________
Eric Kiefer

*Capital allocation rates were calculated pursuant to Article 8.15 and became effective on 1/1/2020.
These rates were reviewed and accepted by the Commission on 1/12/2020.



North Shore Water Commission
Reservoir Upgrade Project (2020-1)
Labor Charged to Project
Eric Kiefer
December 9, 2020

Pay Period Employee Name Hours Cost

11/6/2020 to 11/20/2020 Eric Kiefer 4.00 153.98
11/6/2020 to 11/20/2020 Brooks Angell 15.00 552.47
11/6/2020 to 11/20/2020 Duane Ziege 12.00 447.39
11/20/2020 to 12/4/2020 Eric Kiefer 4.00 159.08
11/20/2020 to 12/4/2020 Brooks Angell 19.00 701.31
11/20/2020 to 12/4/2020 Duane Ziege 17.5 $656.47

TOTAL $2,670.70



North Shore Water Commission
Reservoir Upgrade Project (2020-1)
Project Invoices
Eric Kiefer
December 9, 2020

Vendor
Invoice 
Number Units Qty Description Line Cost

Matheson Tri-Gas EU6 1727 Application 1 Welding Supplies, Oxygen Gas 34.33
Matheson Tri-Gas EU6 1727 Application 1 Welding Supplies, Acetylene Gas 72.64
Matheson Tri-Gas EU6 1727 Application 1 Welding Supplies, Oxygen Tank 292.16
Matheson Tri-Gas EU6 1727 Application 1 Welding Supplies, Acetylene Tank 275.63
Matheson Tri-Gas EU6 1727 Application 1 Welding Supplies, Torch Kit, Smith, MB55A-510 295.03
Matheson Tri-Gas EU6 1727 Application 1 Tax, Sales 53.34
J.H. Hassinger 8 Application 1 Capital Project 2020-1: Reservoir Upgrade Project, Progress Payment 71,241.30

TOTAL $72,264.43



Short Elliott Hendrickson Inc. | 3535 Vadnais Center Drive | Saint Paul MN  55110-5196 

SEH is an equal opportunity employer   |   www.sehinc.com   |   651.490.2000   |   800.325.2055   |   651.490.2150 fax 

 

 

 

December 4, 2020 RE: Transmittal of Contractor’s Payment 
Application No. 8 

  Reservoir Upgrade Project 
North Shore Water Commission 
SEH No. NSWCO 149894 
 

Eric Kiefer 
North Shore Water Commission 
400 W Bender Rd 
Glendale, WI 53217 
 
Dear Eric: 

Please review, sign, and return a copy of the enclosed application for payment from J.H. 
Hassinger for work done for the Reservoir Upgrade Project between November 1, 2020 and 
November 30, 2020. 

We have reviewed the payment request, compared it to the amount of work completed to date, 
and discussed with the Contractor. It is our opinion that the reported sum of work is complete and 
accurate. The reported costs associated with this application are as follows: 

• Original contract amount ...................................... $1,423,814.00 

• Change orders processed .................................... $-30,093.00 

• Revised contract amount ...................................... $1,393,721.00 

• Total work completed or stored to date ................. $1,389,221.00 

• Total retainage withheld ....................................... $138,922.10 

• Total previously paid sum ..................................... $1,179,057.60 

• Total payment requested ................................... $71,241.30 

Upon review of the enclosed documents, if you agree with our findings please process the 
requested payment application with the Commission’s regular business schedule. If you do not 
agree with our recommendation for payment, or wish to discuss the pay application, please do not 
hesitate to call me at 507.440.7485. 
 
Respectfully submitted, 
 
SHORT, ELLIOTT, HENDRICKSON, INC.  
 

 
Brad Weiss 
Project Engineer 
 
Enclosure: Contractor’s Payment Application No. 8 



12/4/2020

$71,241.30





PROCESSED AS
CONTRACT
CHANGE ORDER
NO. 1









North Shore Water Commission
High Service Pump No. 5 Removal (2020-2)
Payment Request
Eric Kiefer
December 9, 2020

Expenses pertaining to High Service Pump No. 5 Removal Project were reviewed and approved 
by the Commission.

The Commission is requesting payment of $148.23 for expenses assigned to this capital
improvement project. The proportionate costs for the respective municipalities are as follows:

The costs for this project are shared using the current capital allocation rates which are shown 
below.

Member Capital Rate* Amount Due
Fox Point 17.04% $25.26
Glendale 50.98% $75.57
Whitefish Bay 31.98% $47.40

Respectfully,

___________________________________
Eric Kiefer

*Capital allocation rates were calculated pursuant to Article 8.15 and became effective on 
1/1/2020.These rates were reviewed and accepted by the Commission on 1/12/2020.



North Shore Water Commission
High Service Pump No. 5 Removal (2020-2)
Labor Charged to Project
Eric Kiefer
December 9, 2020

Pay Period Employee Name Hours Cost

11/6/2020 to 11/20/2020 Brooks Angell 2.00 73.66
11/6/2020 to 11/20/2020 Duane Ziege 2.00 74.57

TOTAL $148.23



North Shore Water Commission 
Lead and Copper Update 
12/4/2020 
Eric Kiefer 
 
 
Background 
 
The Commission changed its chemical used for corrosion control in July of 2019. The change 
was significant in that a generic product was used to replace a proprietary, blended phosphate 
product that contained 90% orthophosphate and 10% polyphosphate. We have determined from 
previous testing in 2008 that polyphosphate does not help control lead and copper in our 
system; this chemical change was aimed at removing the polyphosphate from our system.  
 
In January of 2020, we determined through routine monitoring at the monitoring station in 
Whitefish Bay and from lead profile samples (required by WDNR), that additional phosphate 
should be added to further reduce lead and copper corrosion. In February, the target dose was 
increased from 0.65 ppm to 1.05 ppm. 
 
Compliance monitoring for lead and copper in the summer of 2020 showed a significant drop in 
lead and copper in first draw samples (over the compliance monitoring results in 2018). In rough 
terms, lead levels reduced by 30%. However, DNR changed its regulatory model in 2020 
requiring each utility to be regulated separately instead of as one large utility. Consequently, 
even though lead levels dropped when looking at the whole data set, Fox Point’s results (as a 
subset of the whole) increased to the point that the 90th percentile value exceeded the 15 ppb 
action level. Fox Point staff decided, along with the Commission, to collect more samples. With 
the additional samples collected (meeting the administrative rules of WDNR), the 90th percentile 
dropped below the action level.  
 
Two meetings were held with WDNR, Process Research Solutions (the Commission’s 
consultant), and the Commission since the compliance monitoring period closed on October 31, 
2020. During this meeting, Process Research Solutions went over the report prepared for the 
WDNR to describe all of the water quality testing that has taken place since 2018 as well as 
some findings from previous monitoring events. 
 
Response from WDNR 
 
After discussing and reviewing the data, WDNR is convinced that the water utilities have not 
adequately optimized their systems for lead and copper. The two points that were made by 
WDNR are as follows: 
 

● Compliance monitoring data for 2020 in Fox Point, shows there was a triggered lead 
action level exceedance. A “triggered” exceedance means that Fox Point 90th percentile 



lead level exceeded the 15 ppb action level (with the minimum required samples 
collected) before more samples were collected. 
 

● The sequential sampling (also called profile sampling) conducted at 4 residences (at 3 
different dates separated by roughly 6 months) show lead levels increase after the first 
draw sample. The results show a steady increase from the first draw until a peak value 
which has often exceeded 15 ppb. Lead levels steadily drop from the peak value to 
lower levels in subsequent samples--often below the first draw level.  

 
WDNR decided that it will be sending a letter to the Village of Fox Point and possibly to the 
other utilities. In each letter, they will require the water utility to further optimize for lead and 
copper corrosion. 
 
Implications for Each Affected Utility and the Commission 
 
The Commission has been studying lead and copper corrosion for many years. I personally 
became involved in lead and copper research in over 5 corrosion studies (sometimes called 
water quality demonstrations). 
 
Based on my understanding of lead and copper corrosion, I want to let you know that the 
Commission and my staff are committed to providing its members with water that meets or 
exceeds water quality standards. With that being said, adding more phosphate is not the 
solution to this problem--or more accurately put--increasing phosphate alone will not solve this 
problem. 
 
As presented in previous Commission meetings, there is only so much that can be done to 
improve water quality at the plant. In the next section, I will make recommendations for 
improvements at the plant. With that said, I believe that water quality can be significantly 
improved by routine flushing in the distribution system. 
 
Proposed Improvements at the Water Filtration Plant 
 
All of the proposed improvements listed in this memo should decrease lead corrosion; however, 
we are not able to predict the effectiveness of any given improvement. 
 
Year 1 (2021) 
 

● Increased Chlorine Residual 
 
From the data we’ve collected and analyzed, we know that biostability of the water within the 
distribution system is very important. Biofilm caused by microbiological regrowth in the 
distribution system increases lead corrosion. Increasing the total chlorine residual leaving the 
plant from approximately 2.6 (+/- 0.2) ppm to 3.5 (+/- 0.2) ppm would significantly increase the 
biostability of the distribution water.  



 
This improvement is expected to cost an additional $11.31 per million gallons produced which is 
approximately $13,914 per year. 
 

● Increased Phosphate Residual 
 
Adding additional phosphate to the water should be done with caution. While research indicates 
additional phosphate can reduce lead, these results are not guaranteed--especially in large 
and/or complicated plumbing systems, homes that use a low volume of water (extreme 
conservation), and homes that have galvanized plumbing. Furthermore, phosphate is most 
effective in controlling corrosion in pipes that are clean--distribution system and premise 
plumbing system. Adding phosphate to pipes that are not properly flushed, will likely have little 
impact. 
 
Increasing the phosphate residual (by any amount) should not be attempted unless the chlorine 
residual is increased. Phosphorus is a nutrient for microorganisms--adding more chlorine will 
limit microbial regrowth. 
 
We safely increased the phosphate target level from 0.65 to 1.05 ppm in February 2020. I 
propose an increase of the same magnitude: from 1.05 to 1.50 ppm.  
 
This improvement is expected to cost an additional $3.29 per million gallons produced which is 
approximately $4,047 per year. 
 

● pH Control 
 
Research has shown that the optimal pH in a chloraminated system is at a pH of approximately 
8.3 or higher. A pH at or above 8.3 will prevent nitrifying bacteria from flourishing. At the same 
time, adjusting the pH to a level at or over 9 also provides direct reduction of lead and copper 
corrosion, assuming calcium carbonate water chemistry impacts lead scales. 
 
Capital costs for installing a new chemical feed system for pH control are relatively minor. When 
the Commission upgraded its chemical feed systems in 2016 and 2017, the old polymer feed 
system was abandoned: practically everything is set up for a new chemical to be fed from this 
location. The Commission needs to purchase two chemical feed pumps, a tank, and make some 
minor plumbing and electrical connections. Of course, the project would need to be engineered 
and approved by the WDNR before construction. 
 
Operating costs are unknown at this time considering we don’t know how much sodium 
hydroxide (caustic soda) will be required. Without additional information, we are assuming that 
the cost of this treatment is on par with the cost of increasing the phosphate residual. For 
planning purposes, we are approximating this improvement to cost an additional $5.00 per 
million gallons which is approximately $6,150 per year.  
 



● Engineering Study - Other Optimizations 
 
Plant staff would like to conduct an engineering study to investigate other optimizations that can 
reduce lead and copper corrosion. Primarily, plant staff would like to investigate organic carbon 
removal strategies--including the replacement of filter media. Although turbidity requirements 
are met using our rapid sand filters, the filter media is original. By replacing the media--in part or 
in whole--additional organic material will likely be removed. 
 
Another item that may be studied is the conversion of the mussel control system at Klode Park 
to bleach. Using chlorine is effective and should help keep the carrier line clean. Furthermore, 
adding some chlorine ahead of the filters will allow for further reduction of organic carbon; 
however, it is unknown if the chlorine will significantly impact disinfection byproducts. Likely, a 
pilot study will be necessary to help us understand the feasibility of this improvement. 
 
This preliminary study would likely cost $20,000 to $30,000. 
 
Year 2 (2022) 
 
Year 2 would follow up with the study. It is unclear what would be implemented in 
2022--perhaps we carry out pilot studies before making any improvements. Perhaps we go 
ahead with one of the improvements (i.e. replace filter media). Without the preliminary study, it 
is not possible to predict the future costs. 
 
Proposed Improvements in the Distribution System 
 
Routine flushing is necessary to maintain water quality in a distribution system. Although 
distribution activities are performed at the discretion of its member utilities (the utility owners), 
and not the Commission, I am strongly recommending that the Commission take an active role 
in managing and/or performing some of the flushing across the 3 distribution systems. Water 
quality in the distribution system cannot be maintained solely by our actions in the Water 
Filtration Plant. Numerous studies and practical knowledge gained by water utilities indicate that 
water quality can be maintained and/or improved by flushing. 
 
At the very least, I am proposing that the Commission be given some kind authority to flush 
hydrants of member utilities for the purpose of maintaining water quality. We would help 
establish guidelines for flushing so that it would be standardized across the 3 utilities. And we 
would follow established protocol to ensure everybody knows about the flushing performed. 
 
In the first year, I cannot guarantee what kind of progress would be made, but I am willing to 
commit Commission personnel to ensure that some kind of routine flushing gets done every 
year. It should be noted that flushing, in order to be effective, needs to be performed 
consistently from year to year. 
 



In 2021, I proposed the Commission work with member utilities to determine protocols for 
flushing and define a role for the Commission as it pertains to flushing. A new position is being 
filled in January 2021. We would like to assign the Mechanical Technician to assist with 
flushing--initially, we are likely to commit 8 hours a week. 
 
Unattended Operations  
 
Although we would like to transition to unattended operations (at night) in 2024, we believe we 
need to modify our goals and expectations. Until WDNR determines our water has been 
adequately optimized for lead and copper corrosion, I believe we’ll need to interrupt our capital 
improvement plan after 2021. The proposed engineering study will help us determine what kind 
of capital expenditures we should make in 2022 and beyond. My hope is that we can return to 
Baxter & Woodman’s proposed capital improvement after a 1 year hiatus. 
 
 
 
 



 
North Shore Water Commission 

Operations and Maintenance Report 
 

                                    Prepared by: Brooks Angell, Operations Supervisor 
 

Period: November 11 - December 8 

 

 

1. Plant staff started feeding muriatic acid through the Klode polymer line with the 
intention of cleaning the line over the winter months.  

2. Plant staff drained the 1962 and 1972 clearwells in the basement of the Water 
Filtration Plant for the required 5-year inspections. SEH performed the inspections. 

3. The reservoir overflow system was installed by JH Hassinger on November 19; 
plant staff performed some brief testing on the overflow system and found that at 
typical flow rates the reservoir starts to overflow at 14.3 feet water. 

4. Plant staff operated the primary switchgear at the Water Filtration Plant and a 
similar switch at Klode Park Pumping Station in preparation for We Energies 
scheduled maintenance. One electrical line will be de-energized for up to 48 hours. 

5. Plant staff have been preparing to cap off reservoirs #3 and #4. Both reservoirs 
have been pumped down; a plasma cutter has been reserved and all materials have 
been ordered.This work has been scheduled for the week of 12/14/2020. 

6. Plant staff scheduled Five Star Energy Services to cap off the influent lines for 
reservoirs #3 and #4 on 12/23/2020. 

7. Plant staff switched the reservoirs to operate in series on 12/1/2020; however, the 
interconnect pipe between reservoirs #1 and #2 failed on 12/7/2020 and the 
reservoirs had to be re-configured to operate in parallel. Reservoir #1 was drained 
and is ready for an inspection which is scheduled for 12/10/2020. 

8. Travis Leanna will start employment with the Commission as a Mechanical 
Technician on Monday, January 4, 2021. 



NORTH SHORE WATER COMMISSION

WHOLESALE WATER SALES

FOR YEAR: 2020

WHOLESALE INCOME BY COMPONENT 

(Top: JAN-MAR, Bottom: APR-DEC) FACILITIES CHARGE

TOTAL CAPITAL $/Kgal OPERATING $ CONVEYANCE FOR 2019 FACILITIES UPKEEP

KGAL WHOLESALE VOLUME $0.879 / Kgal $0.976 / Kgal $0.390 / Kgal DISTRIBUTION OF CONVEYANCE CHARGE $500 / yr NSWC AMOUNT

MONTH CUSTOMER PURCHASED RATE ($/KGAL) CHARGE $0.893 / Kgal $1.031 / Kgal $0.390 / Kgal FOX PT: 0.60 GLEN: 0.20 WFB: 0.20 REVENUE BILLED

JANUARY Mequon Water 6,201 $2.245 $13,921.25 $5,450.68 $6,052.18 $2,418.39 $1,451.03 $483.68 $483.68 $0.00 $11,502.86 $13,921.25

FEBRUARY Mequon Water 5,735 $2.245 $12,875.08 $5,041.07 $5,597.36 $2,236.65 $1,341.99 $447.33 $447.33 $0.00 $10,638.43 $12,875.08

MARCH Mequon Water 5,885 $2.245 $13,211.83 $5,172.92 $5,743.76 $2,295.15 $1,377.09 $459.03 $459.03 $500.00 $11,416.68 $13,711.83

APRIL Mequon Water 6,674 $2.314 $15,443.64 $5,959.88 $6,880.89 $2,602.86 $1,561.72 $520.57 $520.57 $0.00 $12,840.78 $15,443.64

MAY Mequon Water 7,213 $2.314 $16,690.88 $6,441.21 $7,436.60 $2,813.06 $1,687.84 $562.61 $562.61 $0.00 $13,877.82 $16,690.88

JUNE Mequon Water 7,864 $2.314 $18,197.30 $7,022.55 $8,107.78 $3,066.96 $1,840.18 $613.39 $613.39 $0.00 $15,130.34 $18,197.30

JULY Mequon Water 8,527 $2.314 $19,731.48 $7,614.61 $8,791.34 $3,325.54 $1,995.32 $665.11 $665.11 $0.00 $16,405.94 $19,731.48

AUGUST Mequon Water 8,812 $2.314 $20,390.97 $7,869.12 $9,085.17 $3,436.69 $2,062.01 $687.34 $687.34 $0.00 $16,954.28 $20,390.97

SEPTEMBER Mequon Water 7,267 $2.314 $16,815.84 $6,489.43 $7,492.28 $2,834.14 $1,700.48 $566.83 $566.83 $0.00 $13,981.70 $16,815.84

OCTOBER Mequon Water 6,841 $2.314 $15,830.07 $6,109.01 $7,053.07 $2,667.99 $1,600.79 $533.60 $533.60 $0.00 $13,162.08 $15,830.07

NOVEMBER Mequon Water 6,271 $2.314 $14,511.09 $5,600.00 $6,465.40 $2,445.69 $1,467.41 $489.14 $489.14 $0.00 $12,065.40 $14,511.09

DECEMBER Mequon Water $0.000 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

TOTALS 77,290 $177,619.41 $68,770.48 $78,705.83 $30,143.12 $18,085.86 $6,028.63 $6,028.63 $500.00 $147,976.31 $178,119.43



Extended Monthly Report (Page 1)

Monthly Wholesale

Max Daily Daily Cumul. Cumul. To WFB To Glen Max Daily Daily Cumul. Cumul. To FP To Glen Max Daily Daily Cumul. Cumul. P. Wash Greenv. To WFB To FoxPt Daily Cumul. Pumpage

Date (MGD) (MG) % (MG) % (MG) (MG) (MGD) (MG) % (MG) % (MG) (MG) (MGD) (MG) % (MG) % (MG) (MG) (MG) (MG) (MG) (MG) RANK

11/1/2020 2.501 0.918 29.89% 0.918 29.89% 0.057 0.000 2.268 1.292 42.07% 1.292 42.07% 0.000 0.151 2.161 0.861 28.04% 0.861 28.04% 0.145 0.075 0.000 0.000 3.071 3.071 17

11/2/2020 2.222 0.987 29.38% 1.905 29.63% 0.006 0.000 2.132 1.372 40.85% 2.664 41.43% 0.000 0.095 2.286 1.000 29.77% 1.861 28.94% 0.138 0.070 0.000 0.000 3.359 6.430 3

11/3/2020 2.407 0.807 27.31% 2.712 28.90% 0.005 0.000 2.132 1.290 43.65% 3.954 42.13% 0.000 0.131 2.233 0.858 29.04% 2.719 28.97% 0.147 0.077 0.000 0.000 2.955 9.385 26

11/4/2020 2.457 0.860 28.22% 3.572 28.73% 0.000 0.015 2.145 1.324 43.44% 5.278 42.45% 0.000 0.157 2.214 0.864 28.35% 3.583 28.82% 0.148 0.080 0.000 0.000 3.048 12.433 20

11/5/2020 2.333 0.910 26.81% 4.482 28.32% 0.000 0.030 2.218 1.408 41.48% 6.686 42.24% 0.000 0.132 2.203 1.076 31.70% 4.659 29.44% 0.127 0.067 0.000 0.000 3.394 15.827 2

11/6/2020 2.840 1.005 30.67% 5.487 28.72% 0.027 0.000 2.343 1.344 41.01% 8.030 42.03% 0.000 0.116 1.954 0.928 28.32% 5.587 29.25% 0.126 0.066 0.000 0.000 3.277 19.104 5

11/7/2020 2.311 0.842 28.33% 6.329 28.67% 0.016 0.000 2.376 1.270 42.73% 9.300 42.13% 0.000 0.184 2.102 0.860 28.94% 6.447 29.20% 0.141 0.075 0.000 0.000 2.972 22.076 23

11/8/2020 2.443 0.942 30.66% 7.271 28.91% 0.076 0.000 2.313 1.222 39.78% 10.522 41.84% 0.000 0.149 2.142 0.908 29.56% 7.355 29.25% 0.151 0.078 0.000 0.000 3.072 25.148 16

11/9/2020 2.516 0.940 29.17% 8.211 28.94% 0.000 0.027 2.265 1.360 42.21% 11.882 41.88% 0.000 0.155 2.078 0.922 28.62% 8.277 29.18% 0.131 0.067 0.000 0.000 3.222 28.370 8

11/10/2020 2.684 0.962 29.57% 9.173 29.01% 0.000 0.051 2.271 1.425 43.81% 13.307 42.08% 0.000 0.207 2.120 0.866 26.62% 9.143 28.91% 0.139 0.075 0.000 0.000 3.253 31.623 6

11/11/2020 2.381 0.862 27.82% 10.035 28.90% 0.000 0.034 2.298 1.358 43.83% 14.665 42.24% 0.000 0.179 2.189 0.878 28.34% 10.021 28.86% 0.136 0.074 0.000 0.000 3.098 34.721 15

11/12/2020 2.619 1.000 31.13% 11.035 29.09% 0.000 0.017 2.213 1.307 40.69% 15.972 42.11% 0.000 0.165 2.157 0.905 28.18% 10.926 28.80% 0.139 0.074 0.000 0.000 3.212 37.933 9

11/13/2020 2.277 0.915 29.96% 11.950 29.16% 0.000 0.005 2.217 1.274 41.72% 17.246 42.08% 0.000 0.126 2.131 0.865 28.32% 11.791 28.77% 0.128 0.065 0.000 0.000 3.054 40.987 19

11/14/2020 2.129 0.878 30.09% 12.828 29.22% 0.019 0.000 2.211 1.186 40.64% 18.432 41.98% 0.000 0.143 2.217 0.854 29.27% 12.645 28.80% 0.135 0.069 0.000 0.000 2.918 43.905 27

11/15/2020 2.282 0.924 30.24% 13.752 29.28% 0.025 0.000 2.184 1.207 39.50% 19.639 41.82% 0.000 0.141 2.194 0.925 30.27% 13.570 28.90% 0.148 0.077 0.000 0.000 3.056 46.961 18

11/16/2020 2.324 0.863 29.07% 14.615 29.27% 0.000 0.044 2.244 1.292 43.52% 20.931 41.92% 0.000 0.174 2.163 0.814 27.42% 14.384 28.81% 0.147 0.078 0.000 0.000 2.969 49.930 24

11/17/2020 2.453 0.981 30.85% 15.596 29.37% 0.000 0.008 2.472 1.330 41.82% 22.261 41.91% 0.000 0.115 2.833 0.869 27.33% 15.253 28.72% 0.131 0.066 0.000 0.000 3.180 53.110 11

11/18/2020 2.173 1.012 30.58% 16.608 29.44% 0.000 0.055 3.199 1.413 42.70% 23.674 41.96% 0.000 0.168 2.226 0.884 26.72% 16.137 28.60% 0.123 0.066 0.000 0.000 3.309 56.419 4

11/19/2020 2.125 0.880 27.55% 17.488 29.34% 0.000 0.094 2.284 1.414 44.27% 25.088 42.08% 0.000 0.190 2.102 0.900 28.18% 17.037 28.58% 0.142 0.076 0.000 0.000 3.194 59.613 10

11/20/2020 2.401 0.983 28.21% 18.471 29.27% 0.000 0.063 2.273 1.371 39.34% 26.459 41.93% 0.000 0.151 2.209 1.131 32.45% 18.168 28.79% 0.134 0.072 0.000 0.000 3.485 63.098 1

11/21/2020 2.547 0.908 36.10% 19.379 29.54% 0.036 0.000 2.279 1.079 42.90% 27.538 41.97% 0.000 0.162 2.098 0.528 20.99% 18.696 28.49% 0.137 0.072 0.000 0.000 2.515 65.613 30

11/22/2020 2.025 0.895 29.86% 20.274 29.55% 0.009 0.000 2.247 1.188 39.64% 28.726 41.87% 0.000 0.126 2.151 0.914 30.50% 19.610 28.58% 0.121 0.064 0.000 0.000 2.997 68.610 21

11/23/2020 2.365 0.982 30.47% 21.256 29.59% 0.000 0.030 2.389 1.368 42.44% 30.094 41.89% 0.000 0.165 2.543 0.873 27.09% 20.483 28.51% 0.137 0.075 0.000 0.000 3.223 71.833 7

11/24/2020 2.060 0.886 27.95% 22.142 29.52% 0.000 0.029 2.207 1.353 42.68% 31.447 41.93% 0.000 0.142 2.201 0.931 29.37% 21.414 28.55% 0.137 0.068 0.000 0.000 3.170 75.003 12

11/25/2020 2.187 0.916 29.45% 23.058 29.52% 0.000 0.016 2.212 1.300 41.80% 32.747 41.92% 0.000 0.163 2.236 0.894 28.75% 22.308 28.56% 0.137 0.075 0.000 0.000 3.110 78.113 14

11/26/2020 2.191 1.018 32.16% 24.076 29.62% 0.059 0.000 2.264 1.211 38.26% 33.958 41.78% 0.000 0.155 2.097 0.936 29.57% 23.244 28.60% 0.137 0.072 0.000 0.000 3.165 81.278 13

11/27/2020 2.387 0.777 28.24% 24.853 29.58% 0.016 0.000 2.428 1.139 41.40% 35.097 41.77% 0.000 0.145 2.203 0.835 30.35% 24.079 28.66% 0.137 0.072 0.000 0.000 2.751 84.029 28

11/28/2020 2.495 0.746 28.75% 25.599 29.55% 0.026 0.000 2.326 1.083 41.73% 36.180 41.77% 0.000 0.151 2.735 0.766 29.52% 24.845 28.68% 0.137 0.072 0.000 0.000 2.595 86.624 29

11/29/2020 2.197 0.902 30.42% 26.501 29.58% 0.054 0.000 2.217 1.185 39.97% 37.365 41.71% 0.000 0.116 2.141 0.878 29.61% 25.723 28.71% 0.137 0.072 0.000 0.000 2.965 89.589 25

11/30/2020 2.290 0.878 29.32% 27.379 29.57% 0.004 0.000 2.229 1.272 42.47% 38.637 41.73% 0.000 0.158 2.215 0.845 28.21% 26.568 28.70% 0.137 0.072 0.000 0.000 2.995 92.584 22

Plant Meters (MG) 27.379 0.435 0.518 38.637 0.000 4.512 26.568 4.110 2.161 0.000 0.000 92.584

Max 2.840 1.018 36.10% 3.199 1.425 44.27% 2.833 1.131 32.45% 3.485

Ave 2.354 0.913 29.61% 2.295 1.288 41.75% 2.218 0.886 28.65% 3.086

Min 2.025 0.746 26.81% 2.132 1.079 38.26% 1.954 0.528 20.99% 2.515

Distribution SCADA Read -0.083 4.595 -10.783 -6.271 Mequon 6.271

Dist. Adj. (Diff from Act.) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Milwaukee Interconnect 0.000 0.000 0.000

Total MG Charged 27.296 350.349 43.232 540.785 15.785 198.867 86.313 1090.001 77.290

% Charged (month) 31.62% 50.09% 18.29%

% Charged (cumul.) 32.14% 49.61% 18.24%

North Shore Water Commission

Whitefish Bay Henry Clay Meter Glendale Fox Point Bayside Meters Total

November 2020

School Road MetersGreen Tree Meter



Extended Monthly Report (Page 2)

Monthly 

Pumpage

Date Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min RANK Max Ave Min Max Ave Min Max Ave Min Max Ave Min

11/1/2020 87.53 82.38 73.14 88.14 82.95 73.67 86.25 67.21 62.20 44.65 38.22 32.12 61.98 45.79 30.90 25.85 19.19 11.88 78.52 63.82 41.23 22.09 17.11 12.23 17 5.58 2.85 -0.01 2.50 0.84 -0.55 2.27 1.21 -0.07 2.16 0.79 -0.59

11/2/2020 86.06 82.48 73.53 86.85 83.08 73.92 74.54 66.93 61.70 41.96 37.72 32.00 61.22 46.06 26.69 25.15 20.10 13.56 78.71 67.79 48.19 21.00 16.95 13.52 3 5.57 3.36 -0.09 2.22 0.99 -0.86 2.13 1.37 -0.29 2.29 1.00 -0.73

11/3/2020 86.78 82.18 75.52 87.06 82.78 76.20 87.69 66.91 60.01 45.93 38.11 30.26 62.55 44.05 30.79 25.55 19.16 10.70 78.33 63.12 39.99 22.70 18.13 13.66 26 5.68 2.95 -0.13 2.41 0.81 -0.59 2.13 1.29 0.45 2.23 0.86 -0.56

11/4/2020 86.40 81.85 76.11 86.61 82.43 76.46 73.55 66.53 60.54 42.47 37.16 30.81 63.52 45.02 30.92 24.65 17.73 10.23 78.11 61.64 39.72 22.70 18.17 13.55 20 5.69 3.05 -0.06 2.46 0.86 -0.53 2.15 1.32 0.24 2.21 0.86 -0.58

11/5/2020 85.54 81.83 75.99 86.04 82.41 76.30 76.95 66.70 60.15 42.77 36.90 30.35 62.54 43.13 30.99 22.67 16.71 10.07 78.07 61.76 40.30 22.42 18.62 14.98 2 5.69 3.39 -0.10 2.33 0.91 -0.62 2.22 1.41 0.26 2.20 1.08 -0.46

11/6/2020 86.40 81.72 74.89 86.48 82.30 75.50 76.24 66.08 59.28 43.32 37.05 31.63 63.34 47.08 31.00 25.53 17.75 11.68 78.17 61.74 40.28 22.70 19.65 16.04 5 5.61 3.28 -0.05 2.84 1.00 -0.75 2.34 1.34 -0.18 1.95 0.93 -0.55

11/7/2020 86.33 81.96 74.44 86.07 82.54 75.04 84.50 66.67 61.25 45.93 37.06 30.61 64.76 47.32 31.02 25.68 18.63 11.64 78.42 62.32 39.60 22.73 19.46 15.12 23 5.53 2.97 -0.04 2.31 0.84 -0.66 2.38 1.27 0.23 2.10 0.86 -0.61

11/8/2020 87.29 81.99 69.83 86.83 82.58 71.04 75.88 66.42 54.89 43.77 37.84 30.19 65.53 45.90 30.56 25.54 18.59 12.30 78.35 63.01 39.98 22.71 19.22 14.93 16 5.60 3.07 -0.04 2.44 0.94 -0.49 2.31 1.22 0.00 2.14 0.91 -0.72

11/9/2020 86.81 81.84 75.42 86.94 82.43 76.00 75.52 66.51 61.45 43.30 37.49 31.01 63.47 45.81 31.00 25.53 19.06 12.72 78.23 61.79 40.28 22.73 19.40 15.50 8 5.54 3.22 -0.08 2.52 0.94 -0.59 2.26 1.36 0.31 2.08 0.92 -0.69

11/10/2020 85.80 81.88 77.65 86.64 82.48 78.65 73.68 66.37 61.39 42.60 36.87 30.96 63.56 47.77 30.90 25.70 19.56 14.10 79.19 63.68 43.29 22.73 19.74 15.45 6 5.56 3.25 -0.10 2.68 0.96 -0.51 2.27 1.43 0.37 2.12 0.87 -0.72

11/11/2020 86.26 81.89 76.43 86.55 82.47 77.03 79.24 66.55 61.68 43.38 37.43 30.46 62.17 46.94 30.53 26.21 19.67 12.76 78.40 64.78 42.82 22.73 19.63 15.53 15 5.59 3.10 -0.03 2.38 0.86 -0.68 2.30 1.36 0.32 2.19 0.88 -0.76

11/12/2020 86.21 81.97 78.68 86.98 82.56 79.40 73.68 66.03 61.10 41.90 37.54 31.65 63.14 46.22 30.83 25.77 19.71 13.98 78.43 63.10 41.04 22.70 19.56 15.65 9 5.56 3.21 -0.03 2.62 1.00 -0.42 2.21 1.31 0.19 2.16 0.90 -0.52

11/13/2020 85.58 81.84 78.75 86.36 82.44 79.54 71.74 66.42 61.39 48.52 37.36 31.29 62.94 47.17 30.98 25.50 20.30 14.74 78.41 63.04 40.67 22.74 19.72 15.65 19 5.53 3.06 -0.02 2.28 0.92 -0.44 2.22 1.27 0.24 2.13 0.87 -0.53

11/14/2020 85.20 81.78 78.37 85.72 82.37 78.40 75.45 66.41 61.94 42.67 37.51 30.80 62.89 47.01 27.23 25.56 20.43 14.70 78.67 63.22 40.31 22.73 19.45 15.05 27 5.59 2.92 -0.03 2.13 0.88 -0.29 2.21 1.19 0.17 2.22 0.85 -0.50

11/15/2020 86.11 81.74 78.15 86.54 82.32 78.66 73.37 66.34 61.55 42.45 37.65 30.76 61.64 45.37 30.95 25.90 20.42 15.29 78.77 63.53 41.54 22.73 19.35 15.13 18 5.58 3.06 -0.02 2.28 0.92 -0.31 2.18 1.21 0.19 2.19 0.93 -0.48

11/16/2020 86.78 81.92 78.58 87.55 82.52 79.09 72.80 66.67 62.40 48.86 37.77 31.29 62.66 47.56 30.90 25.65 20.28 13.82 78.55 63.12 40.21 22.73 19.42 14.66 24 5.56 2.97 -0.03 2.32 0.86 -0.35 2.24 1.29 0.31 2.16 0.81 -0.60

11/17/2020 85.39 81.90 69.04 85.79 82.48 69.50 71.83 66.59 57.29 43.91 37.74 31.47 62.81 45.56 30.90 25.62 19.38 13.83 78.47 61.82 39.34 22.71 19.04 14.62 11 6.24 3.18 -0.01 2.45 0.98 -0.39 2.47 1.33 -0.45 2.83 0.87 -0.66

11/18/2020 86.21 81.68 78.01 86.62 82.27 78.84 72.36 66.31 55.26 42.91 36.95 29.70 63.11 45.55 30.88 25.55 20.33 14.17 78.00 60.41 41.06 22.71 19.12 14.75 4 7.60 3.31 -0.04 2.17 1.01 -0.33 3.20 1.41 0.34 2.23 0.88 -0.68

11/19/2020 86.06 81.82 78.80 86.52 82.43 79.65 74.22 66.66 62.98 47.09 37.03 30.79 61.86 45.60 30.45 25.53 20.04 13.63 78.20 61.69 40.39 22.71 19.11 14.81 10 5.55 3.19 -0.03 2.13 0.88 -0.50 2.28 1.41 0.37 2.10 0.90 -0.56

11/20/2020 86.21 81.99 76.69 86.69 82.60 76.95 73.02 66.61 61.32 47.51 37.05 30.99 63.41 43.76 30.67 21.85 17.71 13.39 78.09 62.69 42.77 22.32 20.18 17.25 1 5.59 3.48 -0.02 2.40 0.98 -0.45 2.27 1.37 0.30 2.21 1.13 -0.48

11/21/2020 86.42 81.90 78.08 86.91 82.50 78.70 72.61 66.22 61.11 42.56 38.28 29.12 63.53 55.65 31.01 25.63 20.59 14.84 78.45 63.86 40.24 22.73 19.89 14.20 30 5.53 2.52 -0.05 2.55 0.91 -0.26 2.28 1.08 0.26 2.10 0.53 -0.49

11/22/2020 85.51 82.02 76.64 86.04 82.63 77.42 70.82 66.96 61.24 43.43 37.78 30.09 61.16 45.08 30.58 25.53 20.73 14.43 78.41 63.22 39.60 22.71 18.85 14.52 21 5.61 3.00 -0.04 2.03 0.89 -0.35 2.25 1.19 0.18 2.15 0.91 -0.46

11/23/2020 86.06 81.59 74.92 86.76 82.18 75.55 73.64 65.83 59.47 41.81 37.08 28.87 62.67 44.20 30.83 25.57 20.71 15.02 78.14 62.01 41.47 22.70 18.44 13.66 7 5.68 3.22 -0.04 2.37 0.98 -0.58 2.39 1.37 0.33 2.54 0.87 -0.70

11/24/2020 85.68 82.01 78.01 87.22 82.61 78.61 74.19 66.79 61.84 41.87 37.26 31.70 63.08 43.36 30.90 25.73 20.68 15.12 78.55 63.09 44.06 22.71 18.66 14.50 12 5.61 3.17 -0.04 2.06 0.89 -0.42 2.21 1.35 0.35 2.20 0.93 -0.68

11/25/2020 86.33 81.74 67.05 86.79 82.35 67.69 74.20 66.41 57.75 45.40 37.39 31.08 63.57 45.26 31.03 25.66 20.11 14.24 78.74 63.39 42.80 22.73 19.13 14.83 14 5.62 3.11 -0.01 2.19 0.92 -0.90 2.21 1.30 -0.24 2.24 0.90 -0.59

11/26/2020 86.06 81.58 76.93 86.55 82.17 77.73 72.23 66.04 60.89 42.90 37.20 30.97 60.81 46.51 30.97 25.77 20.31 16.05 78.80 63.47 43.27 22.73 19.33 15.39 13 5.61 3.16 -0.04 2.19 1.02 -0.31 2.26 1.21 0.17 2.10 0.94 -0.49

11/27/2020 85.92 81.80 78.01 86.26 82.40 78.72 75.17 66.64 60.62 44.27 37.67 25.57 62.55 47.33 30.88 25.61 21.07 15.06 78.47 63.94 42.17 22.73 19.55 15.49 28 5.60 2.75 -0.04 2.39 0.78 -0.33 2.43 1.14 0.22 2.20 0.84 -0.54

11/28/2020 86.90 81.49 70.60 87.57 82.09 71.48 73.89 66.34 59.42 43.76 37.65 30.46 63.52 47.86 30.76 25.71 20.34 13.55 79.07 62.68 39.24 22.73 19.21 14.58 29 5.68 2.59 -0.04 2.50 0.75 -0.93 2.33 1.08 -0.54 2.73 0.77 -0.49

11/29/2020 85.49 81.67 77.98 86.04 82.27 78.60 72.74 66.17 60.75 42.50 37.40 30.87 62.11 45.22 30.95 25.93 19.89 13.96 78.67 62.62 40.20 22.73 18.74 14.20 25 5.57 2.96 -0.04 2.20 0.90 -0.34 2.22 1.19 0.24 2.14 0.88 -0.55

11/30/2020 86.16 81.86 76.35 86.67 82.46 77.81 72.19 66.50 61.01 43.95 37.33 30.47 60.93 44.85 30.81 25.56 19.57 12.97 78.52 63.09 40.92 22.73 18.44 13.69 22 5.64 2.99 -0.01 2.29 0.88 -0.38 2.23 1.27 0.37 2.22 0.84 -0.56

MAX 87.53 82.48 78.80 88.14 83.08 79.65 87.69 67.21 62.98 48.86 38.28 32.12 65.53 55.65 31.03 26.21 21.07 16.05 79.19 67.79 48.19 22.74 20.18 17.25 7.598 3.48 -0.01 2.84 1.02 -0.26 3.199 1.425 0.45 2.833 1.131 -0.46

AVE 86.18 81.88 75.75 86.66 82.47 76.40 75.14 66.49 60.46 43.94 37.45 30.61 62.77 46.13 30.59 25.39 19.63 13.48 78.46 62.98 41.23 22.62 19.04 14.77 5.685 3.08 -0.04 2.35 0.91 -0.50 2.295 1.286 0.15 2.218 0.883 -0.59

MIN 85.20 81.49 67.05 85.72 82.09 67.69 70.82 65.83 54.89 41.81 36.87 25.57 60.81 43.13 26.69 21.85 16.71 10.07 78.00 60.41 39.24 21.00 16.95 12.23 5.526 2.52 -0.13 2.03 0.75 -0.93 2.132 1.079 -0.54 1.954 0.528 -0.76

North Shore Water Commission

Flows Uncorrected for Distribution Activity

High Service PSI 

(Gauge #1)

High Service PSI 

(Gauge #2) WFB Tower PSI Glen Standpipe PSI FPT Standpipe PSI

WFB Standpipe Level 

(ft)

Glen Standpipe Level 

(ft) FPT Tower Level (ft)

Sum Master Meters 

(MGD) WFB Flow (MGD) Glen Flow (MGD) FPT Flow (MGD)
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