
*City Council members may attend the above committee meeting for information gathering purposes.  If a quorum
of Council members should appear at this Committee meeting, a regular Council meeting may take place for the 
purpose of gathering information on an item listed on this Committee agenda.  If such a meeting should occur, the 
date, time, and location of the Council meeting will be that of this Committee as listed on the Committee agenda. 

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

City of Abbotsford
         PO Box 89, 203 N. First Street, Abbotsford, WI  54405 

 City Hall (715) 223-3444  Fax (715) 223-8891 

AGENDA FOR   
ABBOTSFORD COMMITTEE OF THE WHOLE 

TO BE HELD WEDNESDAY JULY 17, 2019 6:00 P.M. 
AT THE ABBOTSFORD COUNCIL CHAMBER 

1. Call meeting to order
a. Roll Call

2. Pledge of Allegiance
3. Establish Order of the Day
4. Comments from the Mayor
5. Public Comments Pertaining to Agenda
6. July 2019 Bills
7. Water Utility Sanitary Survey Report and Required Action
8. Copper Compliance Report to DNR
9. Discussion: Making the Intersection of West Spruce Street and North 4th Avenue a 4-way

stop
10. Discussion: Payroll for City Council
11. Discussion: Separate Bank Account for Cemetery Perpetual Care Fund
12. Next Meeting: August 22, 2019.  City Council – August 5, 2019
13. Adjournment
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COPPER ACTION PLAN
CITY OF ABBOTSFORD, WISCONSIN

MSA Professional Services, Inc.
June 24, 2019

Background

The City of Abbotsford, Wisconsin owns and operates a wastewater treatment facility (WWTF) that treats
all wastewater flows from residential, commercial, industrial, and public sources within the City with the
notable exception of wastewater produced by Abbyland Foods, Inc.  Abbyland constructed their own
WWTF adjacent to the City’s WWTF and discontinued discharge of process wastewater to the City system
in December 2010.  The City constructed a new WWTF and outfall at 401 South 11th Street, approximately
1500 feet southeast of the old WWTF, which were placed into service in April 2016.  The WWTF includes
an influent mechanical fine screen, grit removal, and activated sludge biological treatment in sequencing
batch reactors.  The discharge from the WWTF flows overland through a wetland for approximately 400
feet, to Elm Brook.  Elm Brook is classified as a limited forage fish stream.

The WPDES permit (WI-0023141-09) for the City of Abbotsford WWTF was reissued with an effective date
of April 1, 2018.  The reissued WPDES permit contains effluent copper limits for the first time.  The copper
limits are scheduled to take effect on April 1, 2021 and include the following:

Effluent total recoverable copper concentration
35 ug/L daily maximum
22 ug/L weekly average and monthly average
Effluent total recoverable copper mass
0.46 lbs/day daily maximum
0.059 lbs/day weekly average
0.20 lbs/day weekly average (wet weather)

The daily maximum mass limit is based on the maximum day design flow of 1.573 MGD and the maximum
daily concentration limit of 35 ug/L.

The weekly average mass limit is based on the average day design flow of 0.323 MGD and the weekly
average concentration limit of 22 ug/L.

The weekly average wet weather mass limit is based on the peak week design flow of 1.072 MGD and the
weekly average concentration limit of 22 ug/L.

If the City continues to test only one sample per month for copper, as required by the WPDES permit, all
sample results will need to be below the more restrictive 22 ug/L monthly average effluent copper limit
and the 0.059 lbs/day weekly average mass limit (except when the wet weather mass limit is applicable)
in order to achieve permit compliance.
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The WPDES permit includes a Copper Compliance Schedule, which includes the following:

Item Due Date
Report on Effluent Discharges 12/31/18

Submit a report on effluent discharges of copper with conclusions regarding compliance.
Action Plan 06/30/19

Submit an action plan for complying with the copper effluent limitations. If construction is required,
include plans and specifications with the submittal.

Initiate Actions 06/30/20
Initiate actions identified in the approved plan

Complete Actions 04/01/21
Complete actions necessary to achieve compliance with the copper effluent limitations.

The copper limits and Copper Compliance Schedule contained in the WPDES permit are problematic for
the City of Abbotsford.  Based on the historic effluent copper and flow data, as evaluated below, it appears
the facility may have problems consistently meeting the maximum daily copper limit of 35 ug/L and it
appears certain the facility will have problems meeting the weekly and monthly copper limit of 22 ug/L.
The City began the process of applying for a copper variance when the WPDES permit was reissued in
2018, however the City’s former engineering consultant and former Water & Wastewater Superintendent
withdrew their application for a copper variance without the knowledge of anyone else at the City.

Representatives of the City and WDNR met on January 25, 2019 to discuss the copper compliance
requirements in the WPDES permit.  This Copper Action Plan is intended to identify a plan that will result
in compliance with the copper limits contained in the WPDES permit.   The City is greatly concerned,
however, that the action items that are affordable and can be implemented prior to the April 1, 2021
deadline will not result in measurable reductions in effluent copper concentrations and consistent
compliance with the new copper limits.  The implications of failure to consistently meet the copper limits
identified in the WPDES permit after April 1, 2021 are not clear.

Historic Wastewater Treatment Facility Performance for Copper Removal

Figure 1 shows total recoverable copper concentrations in effluent sampled at the Abbotsford WWTF
from January 2013 through May 2019.  The WPDES permit requires only one effluent sample per month
to be tested for copper.  Therefore, although the graph identifies the effluent concentrations as monthly
average values, the data shown represents the results of all effluent copper tests for the time period.  The
future weekly and monthly average copper concentration of 22 ug/L, as identified in the WPDES permit,
is also shown.

Figure 2 shows the results of all effluent total recoverable copper tests (one per month) at the Abbotsford
WWTF from January 2103 through May 2019. The future maximum day copper concentration of 35 ug/L,
as identified in the WDPDES permit, is also shown.

As seen in Figures 1 and 2, the effluent copper concentrations increased after the new WWTF was placed
into service, however the effluent copper levels have been reduced since the WPDES permit was reissued
in April 2018.  Treatment performance in general was not optimized until sometime after the new WWTF
was placed into service.  Low levels of effluent copper require optimization of wastewater treatment in
general.  Treatment optimization includes efficient removal of the solids contained in the influent
wastewater.  Biological treatment of soluble and insoluble organics in the wastewater results in uptake
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and adsorption of copper in the mixed liquor volatile suspended solids.  Efficient separation and settling
of the mixed liquor volatile and non-volatile suspended solids in the treatment process results in low
concentrations of suspended solids in the WWTF effluent, minimizing the carry-over of phosphorus
associated with suspended solids in the effluent.

As previously mentioned, the WPDES Permit was reissued on April 1, 2018.  Only six (6) effluent samples
between April 1, 2018 and May 31, 2019 (a 14-month period) had 5-day biochemical oxygen demand
(BOD5) greater than 10 mg/L, and all 6 occurred during June and July 2018.  A large majority of the effluent
samples had an effluent BOD5 of 2 mg/L or less.  Only two (2) effluent samples over the 14-month period
had total suspended solids (TSS) concentration greater than 10 mg/L, one in October 2018 and one in
January 2019.  A large majority of the effluent samples had effluent TSS of 2 mg/L or less.

Despite the treatment optimization achieved after the new WPDES was reissued on April 1, 2018, the
historic data from April 2018 through May 2018 shown in Figure 1 indicates the WWTF is not able to
consistently meet the future weekly and monthly average effluent copper limits of 22 ug/L as identified
in the WPDES permit.  The historic data shown in Figure 2 indicates the future maximum day effluent
copper limit of 35 ug/L was exceeded in one sample since April 2018 and in two samples since July 2017.

Figure 3 shows daily masses of copper discharged from January 2013 through December 2018, based on
the concentration of total recoverable copper measured (one day per month) and the effluent flow on
the day each sample was taken.  The future daily maximum effluent copper mass limit (0.46 lbs/day) is
also shown.  The historic data indicate the WWTF will be able to consistently meet the daily maximum
copper mass limit.  This is because the future maximum daily copper mass limit is based on the future
maximum day concentration limit of 35 ug/L and the WWTF’s peak day design flow of 1.573 MGD.

The future weekly average wet weather effluent copper mass limit (0.20 lbs/day) is also shown on Figure
3. The future weekly average wet weather mass limit is based on the future weekly average concentration
limit of 22 ug/L and the WWTF’s peak week design flow of 1.072 MGD.  The only time the daily effluent
copper mass discharge exceeded 0.20 lbs/day was on May 1, 2017 when the effluent copper
concentration was 43 ug/L and the flow was 0.840 MGD (which clearly indicates a wet weather event).
The weekly average effluent copper mass discharge during that week, based on the average flow for the
week, was 0.148 lbs/day.  The weekly average copper mass discharge for the next two highest daily
effluent mass discharge events (3/7/16 and 4/17/17) was 0.99 lbs/day and 0.201 lbs/day, respectively.
Both events were clearly associated with wet weather. Thus, the historic data indicate the WWTF will be
able to consistently meet the future weekly average wet weather mass limit.  There was only one
exceedance in the most recent 6 years and 5 months of data.

The future weekly average non-wet weather copper mass limit (0.059 pounds per day) is also shown on
Figure 3.  The future weekly average non-wet weather mass limit is based on the weekly average
concentration limit of 22 ug/L and the WWTF’s average day design flow of 0.323 MGD.    The historic data
has not been evaluated to determine the weekly average mass discharges of copper; however, Figure 3
indicates the daily effluent copper mass discharges exceeded 0.059 lbs/day on numerous occasions.
Given that the facility cannot meet the future weekly average concentration limit of 22 ug/L, it is apparent
that the facility will not be able to consistently meet the future weekly average non-wet weather mass
limit when the flows approach the average day design flow of 0.323 MGD.
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Copper Action Plan Items to Establish Higher Copper Limits

1. Dissolved-based copper limits.  The Wisconsin State Lab of Hygiene has completed the first stream
sampling/testing event for the purposes of establishing the dissolved-based limit translator.
Based on the results of the first sampling/testing event, only a very small amount of relief would
be provided if the effluent copper limit were expressed as a dissolved-based limit.

The sample taken from Elm Brook downstream of the City’s effluent wastewater discharge had a
total recoverable copper concentration of 6.02 ug/L, and a corresponding filtered (dissolved)
copper concentration of 5.19 ug/L.  The total suspended solids concentration within the stream
was only 3 mg/L, indicating a low flow (base flow) stream event.  Based on the methodology in
Wisconsin Administrative Code NR105.05(5) and 105.06(8), the translator is the ratio of the total
recoverable copper to the dissolved based copper in the stream sample, or 6.02 ÷5.19 = 1.16.  The
conversion factor in NR105.05(5) and NR105.06(8) is 0.960, therefore the dissolved-based copper
limits as calculated from this sampling event are:

Max. Day (Acute) Dissolved-Based Copper Limit = 22 x 0.960 x 1.16 = 24.5 ug/L

Ave. Week and Ave. Month (Chronic) Dissolved-Based Copper Limit = 35 x 0.960 x 1.16 = 39 ug/L

The methodology prescribed in NR105.05(5) and NR105.06(8) for calculating dissolved-based
limits does not provide significant relief unless there is a significant difference between the total
recoverable copper concentration and the dissolved copper concentration in the stream.

2. Hardness addition at the WWTF to obtain higher effluent copper limits. The feasibility of chemical
addition to increase hardness will be evaluated.  Higher effluent copper limits might be available
if effluent hardness is increased.  Hardness addition may be feasible if hardness can be added in
the form of sodium bicarbonate (soda ash), but likely not feasible if hardness must be added in
the form of lime.  Increased effluent hardness will likely increase effluent pH, which may have the
added benefit of achieving higher copper removal efficiencies.  The alkalinity added would have
the benefit of preventing the depletion of alkalinity due to nitrification in the WWTF which can
reduce effluent pH.  At the Abbotsford WWTF the effluent pH values in 2019 have been as low as
6.0 which is the minimum allowable under the WPDES permit, though the lower values are
believed to be related to an online pH meter that drifted over time.  It is important to also note,
however, that increasing effluent pH may result in lower effluent ammonia limits.  The ability of
the treatment plant to achieve the ammonia limits required with higher pH will also need to be
evaluated.

3. Establish whether stream base flow in Elm Brook is non-zero, which could result in higher effluent
copper limits.  This option would likely require that an outfall pipe approximately 400 feet in
length be constructed across the wetland between the current WWTF discharge location and Elm
Brook, as the Department informed the City in a June 3, 2019 email that the effluent copper limits
must be protective of both Elm Brook and the wetland.  The City had suggested that the base flow
is non-zero due to the continuous discharge from Abbyland Foods, Inc. (Abbyland) several
hundred feet upstream.  A review of Abbyland wastewater flow data from January 1, 2016
through January 21, 2019 indicated a low 7-day rolling average flowrate of 0.114 MGD.
Abbyland’s wastewater is required to be tested for copper quarterly.  A review of that data
indicates an average copper concentration of 6.9 ug/L, with a maximum value of 15 ug/L.  Eleven
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of the 13 Abbyland effluent samples had copper concentrations less than 10 ug/L.  However, DNR
stated in the same June 3, 2019 email that the wastewater flow from Abbyland cannot be
considered as base flow in Elm Brook unless Abbyland agrees to 1) minimum wastewater effluent
flow requirements 2) a copper limit for their effluent wastewater, and 3) an increased copper
monitoring frequency.  Because Abbyland is unlikely to agree to these requirements,
consideration of their effluent wastewater in the base flow of Elm Brook does not appear to be
an option.  The City might also contract with the U.S. Geological Survey (USGS) to obtain
streamflow data for Elm Brook.  If the stream base flow is determined by USFS to be non-zero, it
may be possible to obtain new copper limits for discharge to Elm Brook that provide some relief
from the low future copper limits identified in the WPDES permit. As stated above, this would
require a 400 ft extension of the effluent pipe to eliminate discharge to the wetland.  Discussions
with the DNR regarding the feasibility of this option is recommended prior to requesting
streamflow values from the USGS.

4. Copper Variance. The potential for a copper variance will be explored.  If a variance is available, it
seems that this needs to be established before the copper limit of 22 ug/L takes effect on April 1,
2021 as currently identified in the WPDES permit.  As indicated previously, the City began the
process of applying for a copper variance after WPDES permit was reissued in 2018, unfortunately
the City’s former engineering consultant and former Water & Wastewater Superintendent
withdrew their application for a copper variance without the knowledge of anyone else at the
City.

Copper Action Plan Items Targeting Improved Treatment for Copper Removal

5. pH adjustment (sodium hydroxide addition) at the WWTF will be evaluated to determine if lower
effluent copper can be achieved by increasing the pH of the influent to the wastewater treatment
facility, and to determine the required sodium hydroxide (caustic soda) dose and cost.  Increased
effluent pH would result in lower effluent ammonia limits.  The ability of the treatment plant to
achieve the required ammonia limits with higher pH will also be evaluated.

6. Chemical addition of a proprietary chemical at the WWTF to promote improved copper removal
by precipitation and/or adsorption will be evaluated.  The chemical would need to be added in
the sequencing batch reactor, with the intent that the sequestered copper would settle and be
removed during the solids wasting phase of the treatment process.  This would avoid the need for
new tertiary clarification and/or filtration facilities downstream of the SBRs, which would be
extremely expensive because the SBRs discharge at a very high rate over a short period of time in
the decant phase.  This option will require bench testing and full scale-testing.  On June 18, 2019
Hawkins Chemical, Inc. performed jar testing at the Abbotsford Wastewater Treatment Facility
with their product Aqua Hawk 530.  The chemical was added at varying doses to four (4) samples
of mixed liquor from a sequencing batch reactor.  After mixing, the solids in the samples were
allowed to settle and clear water was decanted from each, to be tested in a laboratory for total
recoverable copper.  The jar testing was intended to simulate chemical feed to the sequencing
batch reactors. Other proprietary chemicals may be jar tested in a similar manner, and chemicals
that appear to have potential for increasing copper removal within the sequencing batch reactors
would be tested at full scale to verify the effectiveness, required dose, and cost.
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The addition of a proprietary chemical in conjunction with pH adjustment (sodium hydroxide
addition) will also be considered if it appears that neither action by itself will provide the necessary
reduction in effluent copper concentrations.

Copper Action Plan Items Targeting Other Potential Impacts on Effluent Copper Concentrations

7. Laboratory protocol was investigated.  The results from three (3) split samples sent to two labs
did not indicate that the testing protocol of the lab normally used by the City is resulting in higher
copper results.

8. Sampling protocol was reviewed with the treatment plant operators.  It appears that proper
procedures are being followed to obtain representative and uncontaminated samples for copper
testing.  The operators replace the effluent sampler suction tubing and provide a liner bag in the
sample collection container prior to collecting samples for copper testing.  The operators will
follow this sampling protocol for future copper sampling events.

9. Source reduction was evaluated as follows:

a. Industrial source reduction.  The potential sources of elevated levels of copper from industrial
sources appear to be limited to All Metal Stamping, Inc.  All Metal Stamping has a
pretreatment facility and is required to sample semi-annually for copper and other metals.
Recent sample results indicate very low levels of total recoverable copper in All Metal
Stamping wastewater.  The 24-hour flow proportional composite samples of wastewater from
All Metals Stamping since the second half of 2015 had copper concentrations ranging from
11.8 to 63.3 ug/L, and averaged 25.1 ug/L.  Further, the average wastewater flow from All
Metal Stamping is less than 400 gallons per day.

The 2018 Public Service Commission Annual report for the City of Abbotsford Water Utility
lists six (6) industrial customers.  One industrial customer is Abbyland Foods, which owns and
operates its own wastewater treatment facility.  The other five industrial water customers in
Abbotsford are listed below with their assumed respective number of residential equivalent
water use:

· H.G. Meigs – asphalt and emulsifier supplier (4)
· Strek-O-Doors – manufacturer of wood and lead-lined doors (3)
· Mid-State Truck Service – trucking dealership and service (3)
· Wisco Milling – grain feed mill (6)
· Creative Automation – manufacturer of material handling equipment for wood

industry (6)
· Witmer Industries – wood furniture manufacturer (3)

Based on the nature of the above industries and their small volume of water use and
wastewater production, they are not considered to be significant potential sources of
elevated levels of wastewater copper.

b. Water supply corrosion optimization.  There are measures that could be taken to attempt to
reduce the amount of copper that leaches from the interior of copper plumbing systems into
water and thus reduce the concentrations of copper in the influent wastewater to the
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treatment plant.  Reduced influent copper could result in reduced effluent copper, however
given the low effluent copper concentrations already achieved at the wastewater treatment
facility any reductions are far from certain.  The extremely limited data available indicates no
correlation between wastewater influent and effluent copper.  Based on the historic data
since January 2013, there is no correlation between effluent wastewater copper
concentration and time of year.

Moreover, if corrosiveness of the water supply is indeed a significant factor and if there is a
correlation between wastewater influent and effluent copper, it would be expected that
leaching of copper into the potable water would be higher during the warm summer months
and result in higher influent wastewater copper levels and subsequently higher effluent
wastewater copper concentrations. The historical effluent wastewater copper data doesn’t
show that correlation.  The City will be obtaining additional data soon to further evaluate
whether there is a correlation between influent and effluent wastewater copper
concentrations.

The levels of lead and copper in the drinking water system have been well within the Federal
and State standards.  The attached Figures 4 and 5 show the results of required testing of the
drinking water for copper and lead, respectively, since 1994.   The historic data shown in
Figures 4 and 5 was obtained from the WDNR website containing water quality data for public
water systems, including Abbotsford.    Data is shown going back to 1994.  The City was
required to test 20 distribution system samples for copper and lead in 1994, twice in 1998,
and in 1999, 2000, and 2002.  The DNR website does not include the individual sample results
for the results from 2000 and earlier, only the 90th percentile copper and lead values for all
the samples from each sample event.  Beginning in 2002, the number of distribution samples
required to be tested in each sampling event was reduced from 20 to 10, and the frequency
of sampling was reduced to every three years, so that sampling occurred in 2005, 2008, 2011,
2014 and 2017.  In addition, the WDNR required the City to test for lead and copper in three
water distribution system samples in 2013 and five additional water samples in 2015 as an
investigation associated with the discontinuance of sodium hydroxide addition at the Eau
Pleine Water Treatment Plant in October 2013.  A 90th percentile value was not calculated
from the 2013 samples, because only three samples were tested.   The results of the individual
samples, along with the 90th percentile copper and lead values, are shown in Figures 4 and 5.
The next distribution system sampling event for copper and lead is scheduled to occur in 2020.

The Federal and State drinking water limit for the 90th percentile of samples tested is 1300
ug/L for copper.  As shown in Figure 4, the City exceeded the 90th percentile limit for copper
in 1994.  Since 1999 the 90th percentile values for copper were between 600 and 1000 ug/L,
except that the most recent sample event in 2017 had a 90th percentile value for copper of
510 ug/L, which is the lowest to date.

The Federal and State drinking water limit for the 90th percentile of samples tested is 15 ug/L
for lead.  As shown in Figure 5, the 90th percentile value for lead was 8 ug/L in 1994.  From
1998 through 2000, the 90th percentile value for lead was between 3 and 4 ug/L.  Since 2002
the 90th percentile values for lead were between 2 and 3 ug/L, except that the most recent
sample event in 2017 had a 90th percentile value for lead of 1.2 ug/L, which is the lowest to
date.
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Options for chemical addition to the drinking water supply to optimize corrosion control are
largely limited to 1) the addition of blended phosphates and 2) the addition of sodium
hydroxide (caustic soda) for pH adjustment.

The City currently utilizes a blended phosphate at one of the three water treatment plants.
Additional phosphate addition to the drinking water will increase the phosphorus load to the
wastewater treatment plant, which will make it more difficult to meet effluent wastewater
phosphorus limits.  Recent effluent results indicate a good potential to meet future TMDL
limits for effluent phosphorus without the addition of tertiary treatment processes, but the
effluent concentrations required to meet the TMDL limits are quite low.

The City added caustic soda at the Eau Pleine Water Treatment Plant (the newest of the City’s
three water treatment plants) when the water plant was placed into service in February 2012,
but that chemical addition was discontinued in October 2013 with the Department’s approval.
The target pH when caustic soda was added was reportedly 7.8 to 8.0.  The addition of caustic
soda at only one of the three water treatment plants would seem to have little if any benefit,
and there may be concern with having water supplies with large differences in pH.  To achieve
any benefit that might be available through pH adjustment, it would likely be necessary to
add caustic soda at all three water treatment plants.  This would add additional expense to
the City Water Utility.  In addition, caustic soda is a hazardous and highly corrosive chemical.
Implementation of phosphate or caustic soda addition would likely require approval of a
Corrosion Optimization Study by the WDNR Drinking Water Section and would require
approval of plans and specifications by the WDNR Drinking Water Section.

For all the above reasons, the City is hesitant to add additional chemicals to the drinking water
supply as an experiment to determine whether influent wastewater copper is reduced and
whether the reduction in influent wastewater copper results in a consistent reduction in
effluent copper such that the low future effluent copper concentrations contained in the
WDPES permit can be met.

Conclusions and Recommendations

The historic data indicate that the WWTF will not be able to consistently meet the future weekly and
monthly average copper concentration limit of 22 ug/L and the future weekly average non-wet weather
copper mass limit of 0.59 ug/L.  In addition, the WWTF may not be able to consistently meet the future
maximum day copper concentration limit of 35 ug/L.

This Copper Action Plan considered multiple actions that might result in higher effluent copper limits in
the WPDES permit or improved treatment for copper removal at the City’s WWTF.

1.  Dissolved based copper limits have potential to provide relief from the future low total
recoverable copper limits identified in the WPDES permit, but the results of the first stream
sampling event indicate that relief may be minor.

2. Hardness addition might result in the calculation of new copper limits that provide some relief
from the low future copper limits identified in the WPDES permit.  The effluent pH resulting
from hardness addition would need to be evaluated with respect to the ability of the WWTF to
meet the associated lower effluent ammonia limits.
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3. Determination of a non-zero stream base flow for Elm Brook by the U.S. Geological Survey might
result in the calculation of new copper limits that provide some relief from the low future
copper limits identified in the WPDES permit.  Because DNR informed the City in a June 3, 2019
email that the limits must also be protective of the wetland between the WWTF outfall and Elm
Brook, this option might require construction of an outfall pipe through the wetland to
discharge directly to Elm Brook

4. A copper variance would provide relief from the low future copper limits identified in the
WPDES permit.  The City began the process of applying for a copper variance after the WPDES
permit was reissued in 2018, unfortunately the City’s former engineering consultant and former
Water & Wastewater Superintendent withdrew their application for a copper variance without
the knowledge of anyone else at the City.  In light of the fact that the items identified in this
Copper Action Plan might not result in the WWTF consistently meeting the low effluent copper
limits identified in the WPDES permit or higher copper limits by the other methods identified
above, it is recommended that the City formally request a copper variance.

5. The addition of sodium hydroxide to raise the pH of the wastewater at the WWTF might result in
more effective copper removal.

6. The addition of a propriety chemical to the wastewater at the WWTF (perhaps in conjunction
with pH adjustment) might result in more effective copper removal.
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