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Section 1.0
INTRODUCTION
The Village of Grafton has spent the past 4 years preparing a plan to meet water quality-based
effluent limits (WQBELs) for phosphorus in accordance with the mass values from the total
maximum daily load (TMDL) calculation for the Milwaukee River. The planning effort included
reviewing how to optimize phosphorus reductions with the current infrastructure, studying options
for improving the wastewater treatment process, and estimating watershed reductions that could
be used to comply with the permit limits. The Village of Grafton has elected to implement a
watershed management plan commonly referred to as Adaptive Management (AM) to achieve
compliance with the phosphorus mass allocations found in the Wisconsin Pollution Discharge
Elimination System (WPDES) permit.
1.1

BACKGROUND

The Village of Grafton operates a wastewater treatment plant (WWTP) in Ozaukee County.
Effluent from the WWTP is discharged to the Milwaukee River in the Milwaukee River (south)
watershed of the Milwaukee River basin within TMDL reach MI-17. The effluent is regulated by
WPDES Permit No. WI-0020184-09-1.
The Wisconsin Department of Natural Resources (WDNR) reviewed test data collected from the
Milwaukee River in 2012 by the Village of Grafton and determined that the median phosphorus
concentration of the river upstream from the WWTP outfall was 0.077 mg/L. Wisconsin
Administrative Code Chapter NR 102 lists the water quality phosphorus criterion for the
Milwaukee River within TMDL reach MI-17 as 0.075 mg/L.
The Village of Grafton has developed a plan that will bring the Milwaukee River into compliance
with the NR 102 water quality criterion for phosphorus.
1.2

SUMMARY OF WQBEL VALUES

The Milwaukee River TMDL, approved by the United States Environmental Protection Agency
(U.S. EPA), contains mass allocations for all point and non-point sources within the watershed.
Monthly mass allocations for point sources are included in Table A.17 on page 70 of Appendix A
of the TMDL report. The TMDL mass allocations were recently added to the Village’s WPDES
permit as daily average mass values. The following table shows both the monthly and daily mass
values.
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Table 1-1.
Mass Allocations for the Village of Grafton from the TMDL
Total Phosphorus
Month

Monthly
Mass (lb)

Days per
Month

Daily Average
(lb/day)

January

91.29

31

2.94

February

95.53

28

3.41

March

87.07

31

2.81

April

88.55

30

2.95

May

96.38

31

3.11

June

96.49

30

3.22

July

86.83

31

2.80

August

84.04

31

2.71

September

86.50

30

2.88

October

72.21

31

2.33

November

88.49

30

2.95

December

82.55

31

2.66

Annual Limit

1,055.94

The month with the most restrictive limit is October, with a monthly mass allocation of 72.21 lbs
for an average of 2.33 lb/day. The months with the least restrictive limits are June and February,
with monthly mass allocations of 96.49 and 95.53 lbs and daily averages of 3.22 and 3.41 lb/day
respectively.
1.3

SUMMARY OF EFFLUENT PHOSPHORUS

The Village of Grafton monitors effluent phosphorus concentration and influent flow in accordance
with WPDES permit requirements. Effluent phosphorus concentration and mass for the existing
treatment facility operating under current flows and loading conditions has been reviewed
throughout the planning period over the last four years. Data compiled from January 2012 through
April 2019 indicated the monthly average daily mass of phosphorus in the effluent was 8.15 lb/day
with a range from 3.61 to 14.44 lb/day. These values continue to exceed the mass allocations
from the TMDL as shown in Table 1-1.
For the purpose of the AM plan, we will focus on phosphorus effluent mass because of compliance
with the allocation from the TMDL. Also, effluent mass compares better to non-point source
reductions which are often computed in mass reductions.
A cumulative distribution of the effluent mass data was prepared (see Figure 1-1). This data
indicates that under current operating conditions, the existing treatment plant is rarely able to
achieve a daily effluent phosphorus mass value of 3.4 lb/day or less.
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Figure 1-1.
Cumulative Distribution of Total Phosphorous Effluent Mass for Village of Grafton
Jan. 2012 through April 2019

1.4

SUMMARY OF THE TREATMENT PROCESS

The Village of Grafton uses physical, biological, and chemical processes to treat its incoming raw
wastewater flows at its WWTP prior to discharge to the Milwaukee River. The WWTP has an
average design flow of 2.50 million gallons per day (MGD).
Raw sewage enters the WWTP headworks
facilities via 24-inch and 30-inch interceptor
sewers. Flows pass through a mechanical bar
screen operating in conjunction with a washer
compactor unit and then to aerated grit
removal for further non-treatable material
removal. Ferrous chloride is added at the
headworks for removal of influent phosphorus.
Raw wastewater screw lift pumps convey flow
to a splitter box that equally distributes flow to
either of two primary clarifier units, where large
suspended solids settle and floating material is
skimmed off. Primary effluent flows are then recombined and split equally once again between
dual single-stage compact activated sludge
plants for biological treatment. The compact
plants utilize fine bubble aeration and
specifically designed selector zones.
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Figure 1-2.
Aerial View of the Village of Grafton WWTP

In the compact sludge plants, a mass of microorganisms feed on the suspended and dissolved
organic wastes contained in the wastewater. This action aerobically stabilizes the wastewater
and aids in converting ammonia to nitrate.
The mixture of wastewater with microorganisms is conveyed equally to four final clarifiers. Two
of these clarifiers are contained in the center part of the compact sludge plants. Two units, larger
in size, are located downstream from the compact plants. The clarifiers allow physical settling
and skimming of solids to occur. A portion of the activated sludge microorganisms that settle to
the bottom of the final clarifiers is returned to the compact plants to maintain sufficient populations
of biomass, while the rest is removed from the system.
Wasted solids removed throughout the treatment processes are pumped to one of two anaerobic
digesters and dewatered for disposal by use of a gravity belt thickener and polymers. Conditioned
sludge is ultimately disposed of on WDNR-approved agricultural fields.
Final clarifier effluent receives seasonal UV disinfection and post-aeration from May through
September before being discharged to the Milwaukee River.
The north compact wastewater treatment plant was built in 1970. The south compact plant along
with the two large additional final clarifiers were built-in 1981. Improvements have been
completed to increase the capacity of the facility or to replace aging infrastructure. The last major
improvement project was completed in 2005. An anaerobic digester mixing project was
completed in 2008, and the installation of ultraviolet disinfection was completed in 2011.
1.5

WWTP PHOSPHORUS OPTIMIZATION

The Village of Grafton’s staff have completed phosphorus optimization activities. Previous reports
identified a decreasing influent phosphorus concentration trend. However, this trend has stopped,
and influent concentrations have stabilized for now. While decreasing influent phosphorus would
seem to be desirable, phosphorus is a critical nutrient for the activated sludge treatment process.
Plant staff would need to add phosphorus to the influent if the phosphorus concentration were to
drop too low. Village of Grafton has not pursued any source reduction opportunities at this time
but may choose to do so if influent concentrations start to increase.
The Village of Grafton believes that the existing plant infrastructure and operational procedures
are optimized for the removal of phosphorus. Any further reductions would include significant
costs to implement infrastructure modifications. The Village of Grafton does plan as part of the
AM plan to spend capital to make improvements to the existing wastewater treatment plant to
reduce effluent phosphorus below the requirements of NR 219.
1.6

ELIGIBILITY

The Village of Grafton is eligible to use AM as a compliance alternative because:
1. The instream phosphorus concentration upstream from the discharge outfall was
determined to be 0.077 mg/L which is above the criteria of 0.075 mg/L.
2. The PRESTO™ tool developed by the WDNR indicates that the ratio of point source to
non-point source phosphorus load at the Village of Grafton discharge location is 17:83,
meaning that 17% of the phosphorus load in the reach of the Milwaukee River is from
point sources, including Village of Grafton, and 83% of the load is from non-point sources.
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This confirms that more than 50% of the total phosphorus load comes from non-point
sources.
3. Optimization of the existing WWTP will not be enough to achieve the mass allocations
from the TMDL for the Milwaukee River. Additional treatment equipment, such as filtration,
will be required to reduce the effluent phosphorus concentration to below the WQBEL
values from the TMDL.
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Section 2.0
NINE KEY PLAN ELEMENTS
In accordance with WDNR guidelines, the AM plan is comprised of nine key elements that are
summarized in the following sections. The nine key elements include:
1. Identification of partners
2. Watershed description (action area) and load reduction goals
3. Watershed inventory
4. Identify where reductions will occur
5. Describe management measures
6. Estimate load reductions within permit term
7. Identify how success will be measured
8. Describe financial security
9. Schedule and milestones
2.1

PARTNERS

The Village of Grafton plans to pursue phosphorus reductions opportunities within the action area
and the Greater Milwaukee River Reach MI-16 in order to bring the Milwaukee River into
compliance with the 0.075 mg/L criterion. The Village of Grafton plans to work with the following
area partners:


Wisconsin Department of Natural Resources



Ozaukee County



Milwaukee River Watershed Clean Farm Families

The amount of involvement of these regional partners will vary depending on the project type and
location. For example, Ozaukee County has been working closely with farmers to implement new
farming techniques to reduce runoff. The Village plans to work with the County to support their
efforts.
2.2

DESCRIBE WATERSHED (ACTION AREA) AND DETERMINE LOAD REDUCTION
GOALS

The action area for the Village of Grafton’s adaptive management plan is defined as the Greater
Milwaukee River Reach MI-17 which includes the Village of Grafton WWTP outfall. The action
area is defined as the portion of the Milwaukee River from its confluence with Cedar Creek on the
downstream end and Saukville on the northern end. MI-17 reach is shown on Figure 2-1 as the
green hashed area. Instream sampling has not been completed at the downstream location of
this reach. The WDNR determined at the time of permit reissuance that the median total
phosphorus (TP) concentration upriver from the Village of Grafton WWTP outfall was 0.077 mg/L.
Additional river sampling performed by the Village of Grafton downstream of the outfall resulted
in a median TP concentration of 0.084 mg/L. The raw data collected by the Village is shown in
Table 2-1.
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Table 2-1.
Milwaukee River Sample Data Collected Down River from
the WWTP Outfall

Figure 2-1. Action Area
Village of Grafton Adaptive
Management Plan

Only data for the growing season is shown in Table 2-1.
Samples were collected from two locations labeled SW-5 and
SW-6. For the purposes of this plan, the data from SW-5 was
used.
A simple mass balance is used to estimate the target
phosphorus reduction for the adaptive management plan to
return this part of the Milwaukee River to compliance with the
water quality criterion. The Village contracted with United
States Geological Survey (USGS) to provide the annual
average flow of 378 cfs (244 MGD) for this section of the
Milwaukee River. Combining this flow with an instream
concentration reduction of 0.009 mg/L (which represents the
difference between the 2012 sampling resultant concentration
of 0.084 mg/L and the criterion value of 0.075 mg/L) yields an
annual reduction target of 6,700 lb/year to bring this reach into
compliance with the water quality standard for phosphorus.
There is excess phosphorus that is flowing into the action area.
The upstream phosphorus concentration from the WWTP outfall is 0.077 mg/L, implying that over
20% of the phosphorus is from sources outside the action area. Reductions in the Greater
Milwaukee River nonpoint source area upriver will help reduce the instream phosphorus
concentration within the action area.
2.3

WATERSHED INVENTORY

The TMDL report can be used to estimate the baseline loads from various sources within and
upstream from the action area. The TMDL report indicates that the baseload phosphorus mass
into MI-16 and MI-17 from MS4s, non-point sources and point sources, exceeds 16,000 lb/yr.
The Village’s proportional share of the in-river phosphorus mass is calculated by comparing the
current average WWTP phosphorus discharge to the current in river phosphorus mass as shown
in Table 2-2.
Table 2-2.
The Village of Grafton TP Discharge as Compared to the Milwaukee River
Phosphorus Source
The Village of Grafton WWTP
Greater Milwaukee River
Reach MI-17

Mass Calculation
Average daily discharge: 8.15 lb
Annual discharge: 8.15 x 365 days = 2,975 lb
Average flow: 244 MGD
Median concentration: 0.084 mg/L
Average daily mass: 8.34*0.084*244 = 170.94 lb
Annual TP mass: 170.94 x 365 = 62,392 lb
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Annual Mass
2,975

62,392

The Village’s proportional share within the Milwaukee River is computed as follows:
The Village of Grafton share =

,

𝑥 100

,

4.8%

The Village of Grafton has worked with Sand County Foundation (SCF) to conduct an initial
inventory of agricultural (ag) operation non-point source reduction opportunities within the
Milwaukee River watershed upstream from the Village of Grafton WWTP outfall primarily in
reaches MI-17 and MI-16. SCF identified that approximately 25,000 acres of farmland exist in
the targeted areas of MI-17 and MI-16. The following table contains a summary of the farmland
inventory collected by SCF along with an initial baseline phosphorus yield using Stanford Network
Analysis Platform (SNAP) + modeling and current typical farm practices.
Table 2-3.
Farmland Inventory with Baseline P Mass Projections from SNAP +
Type of Ag
Operation
Cash Grain

% of Land

Acres of Ag type

Baseline P

(acres)

(lb)

40%

10,000

70,066.6

Dairy

40%

10,000

30,672.9

CAFO

20%

5,000

20,325.0

25,000

121,064.5

Total

The 6,700 lb/yr reduction needed to bring the river into compliance with the WQBEL criteria is
less than 6% of the baseline SNAP + projections.
SNAP + analysis was performed for a “typical” agricultural operation using soil data from the target
area. This analysis provided baseline phosphorus load projections from each ag operation that
was also included in Table 2-2.
It is worth noting that the baseline mass load values reported in the TMDL of 16,000 lb/yr are
significantly lower than the mass values predicted by SNAP + from agricultural fields in the
targeted areas of MI-16 and MI-17 of 121,000 lb/yr.
2.4

IDENTIFY WHERE REDUCTION WILL OCCUR

The adaptive management plan would consist of targeting phosphorus reductions throughout the
action area and upstream from the action area including:


Improvements to agricultural operations (within the Greater Milwaukee River Reaches MI16 & MI-17)



Improvements along the Milwaukee River throughout the action area



Continued optimization of the WWTP

The reductions necessary to return the Milwaukee River to the TP instream criterion of 0.075 mg/L
would involve the following three areas for reductions.
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Area 1 – Improvements Along the Milwaukee River Impacting Reach MI-17
The first area for improvements involves phosphorus runoff reductions along the Milwaukee River
throughout the MI-17 reach. These improvements will likely include riverbank reconstruction and
stabilization, fish habitat restoration, filter strips, grassed waterways, cover crop, bioswales, and
other storm water green infrastructure total suspended solids (TSS) reduction techniques.
Area 2 – Agricultural Improvements Within Reaches MI-16 and MI-17
The Village of Grafton will need to invest money in supporting improvements to ag operations,
specifically cash grain and dairy within the MI-17 reach and upriver within the MI-16 reach. As
presented in the watershed inventory sections of this plan, preliminary modeling suggests that
baseline phosphorus runoff from 25,000 acres of agricultural lands in the targeted areas of MI-16
and MI-17 far exceed the needed reductions target of 6,700 lb/yr. The Village of Grafton, working
together with regional partners Ozaukee County and Milwaukee River Watershed Clean Farm
Families (MRWCFF) will assist farmers with implementing and maintaining best management
practices that support phosphorus reductions to the watershed. Jim Melichar, current President
of the Milwaukee River Watershed Clean Farm Families and farmer, provided the following note
of support to the Village:
DATE: May 13, 2019
TO: Village of Grafton, WI
FROM: Jim Melichar, Owner of Melichar Broad Acres and Chairperson of the Milwaukee River
Watershed Clean Farm Families Board of Directors.
RE: Working with the Village of Grafton to improve water quality in our watershed.
As a farmer and resident in the Milwaukee River Watershed, I have a keen interest in the water
quality in the area. For this reason, I and the Milwaukee River Clean Farm Families farmer‐led
watershed group have dedicated ourselves to making strides to improve the soil and water quality in
the watershed.
I am very interested in working with the Village of Grafton to find ways to improve the soil health
and water quality in the area and to meet both the Village’s and my farm’s needs. I will also be glad
to further discuss this topic with the Clean Farm Families group and try and develop a working
relationship between the Village and the farmer group.
Thanks,

Jim Melichar
Jim owns approximately 1,200 acres of farmland within the target area that could benefit from
various improvements for reducing soil and phosphorus runoff. Other farmers like Mike Paulas
farm over 300 acres within the target area. Mr. Paulas is very active with implementing BMPs
within his farm operation, going so far as to host a June 4, 2019 tour of the BMPs that are currently
being practiced within Ozaukee County. The Village intends to partner and support the efforts of
Jim, Mike, and others with improvements that reduce phosphorus runoff.
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SNAP+ modeling was performed for typical cash grain and dairy ag operations to determine the
impact of the most probable BMPs for phosphorus reductions. The following table lists the BMPs
that were included in the modeling for each ag practice.
Table 2-4.
Most Probable Best Management Practices for Phosphorus Reduction
Cash Grain Ag Operation

Dairy Ag Operation

Reduction in tillage
(e.g., chisel plow-disc to strip or no-till)

Reduction in tillage (e.g., chisel plow-disc to
strip or no-till

Addition of cover crops

Addition of cover crops

Addition of in field designed filter strips

Addition of in field designed filter strips

Addition of edge of field designed filter strips

Addition of edge of field designed filter strips

Reduction in fertilizer application rates

Reduction in manure application rates

Conservation crop rotation use

Conservation crop rotation use

Change in timing of tillage
(e.g., fall to spring)

Change in timing of tillage
(e.g., fall to spring)
Change in the timing of manure applications

The modeling results are summarized in the following table from the baseline condition in
Table 2-3.
Table 2-5.
SNAP + Modeling P Mass Reduction Projections
Type of Ag
Operation

Baseline P
(lb)

P Release After
Implementing BMPs

Cash Grain

70,066.6

45,567

35%

Dairy

30,672.9

18,673

39%

Total

100,739.5

64,240

36%

% Reduction

(lb)

The results from the modeling indicate that reductions of phosphorus runoff are possible,
approximately 2.45 lb/ac for cash grain operations and 1.2 lb/ac for dairy operations if all of the
BMPs listed in Table 2-4 are implemented. The Village has received signed contracts from nine
farmers, including Mr. Melichar and Mr. Paulus, to maintain cover crop and no-till practices. Cover
crop will be planted on a total of 318 acres. No-till farming will be implemented on 134 acres.
SNAP + modeling of each field is underway to quantify the phosphorus reductions of these
contracts. Both the farmers and Ozaukee County have signed contracts, showing 100% support
for the Village’s involvement with implementation and maintenance of agricultural best
management field practices. But this is only a start. The Village is committed to increasing
investment in future years dependent on river monitoring results as outlined in Section 2.5.
Area 3 – Improvements to the Wastewater Treatment Plant
It will be necessary for the Village of Grafton to commit to reductions in the effluent phosphorus
concentration that go beyond the interim effluent phosphorus limits associated with adaptive
management. The most likely investment for the Village will be to install a second coagulant
addition point within the treatment trains. Full-scale pilot testing indicated that effluent phosphorus
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concentrations approaching 0.3 mg/L may be possible. An average effluent TP concentration of
approximately 0.3 mg/L would yield almost 1,280 lb reduction from the current levels, helping to
contribute toward the 6,700 lb annual target.
Target Reductions
This plan targets phosphorus reductions along the Milwaukee River and at the treatment plant.
The initial target reductions are:
Table 2-6.
Initial Phosphorus Reduction Targets
Location

Reduction Target

Greater Milwaukee River Nonpoint Area within MI-17 and MI-16

5,420

Treatment Plant

1,280

Total

6,700

(lb/yr)

The phosphorus targets in Table 2-6 go well beyond the minimum load reduction necessary based
on the Village proportional share. As shown in Section 2.3, the Village’s proportional share of TP
in the river is 4.8%. The minimum necessary to be eligible to continue the adaptive management
plan into the second permit term is 4.8% of 6,700 lb or 321.6 lb. The Village has every expectation
of surpassing this minimum requirement through the current 318 acres of cover crop, 134 acres
of no-till farming, and adding a second coagulant addition point at the WWTP.
These initial target reductions may need to be adjusted as more data is collected through river
monitoring. The Village of Grafton will review the river monitoring data, consult with partners to
identify areas for reductions, develop projects that achieve reductions, implement projects and
monitor the results. This iterative approach to achieving compliance will allow the Village to adjust
as needed:
Make an
Improvement

Analyze the
Data

Collect Data

If the data indicates that the water quality criterion has been achieved, watershed improvement
work will be suspended in order to continue to collect more data.
2.5

DESCRIBE MANAGEMENT MEASURES

The initial discussions that have taken place with Ozaukee County and MRWCFF have focused
on cover crop and no-till farming practices. Some farmers in the region have experience with
these soil health land management practices, making it easier to get other farmers in the region
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to implement. The level of participation with the Village’s initial effort is a sign that this approach
is being received well by MRWCFF members.
Table 2-4 from the preceding section highlights several other practices that are being considered.
These practices include:


Reduction in tillage (e.g., chisel plow-disc to strip or no-till)



Addition of in field designed filter strips



Addition of edge of field designed filter strips



Reduction in fertilizer or manure application rates



Conservation crop rotation use



Change in timing of tillage (e.g., fall to spring)



Change in the timing of manure applications

2.6

ESTIMATE LOAD REDUCTIONS DURING PERMIT TERM

The Village of Grafton has the goal of lowering the median phosphorus concentration in the river
to below the WQBEL criterion by the end of the first 5-year permit term. It is estimated that a
6,700 lb reduction is needed. The following preliminary schedule outlines the annual goals for
the Village:
Table 2-7.
Tentative Project Schedule
Year

1

2

3

4

5

Activities
Action area sampling and improvements in
the Greater Milwaukee River non-point Area
within reaches MI-16 and MI-17.
Action area sampling, improvements in the
Greater Milwaukee River non-point area
within reaches MI-16 and MI-17, and
improvements to the WWTP.
Action area sampling and improvements in
the Greater Milwaukee River non-point area
within reaches MI-16 and MI-17
Action area sampling and improvements in
the Greater Milwaukee River non-point area
within reaches MI-16 and MI-17
Action area sampling and improvements in
the Greater Milwaukee River non-point area
within reaches MI-16 and MI-17

Projected Annual
Phosphorus
Reduction (lb/yr)

Accumulated Total
Annual Phosphorus
Reduction (lb/yr)

250

250

1,780

2,030

1,000

3,030

1,000

4,030

2,670

6,700

By the end of this 5-year project schedule, the Village will be responsible for phosphorus
reductions within the Greater Milwaukee River reaches MI-16 and MI-17 of 6,700 lb per year.
The Village plans to revise this project schedule based on the results from the monitoring program.
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Some examples of adjustments include:


Data showing that projects in the Greater Milwaukee River reaches MI-16 and MI-17 not
achieving the phosphorus reductions could result in increasing ag improvements.



Data showing that the Milwaukee River is in compliance with water quality criterion could
result in suspending the project schedule and continuing to monitor the river.

2.7

IDENTIFY HOW SUCCESS WILL BE MEASURED

The goal is to lower the in-river phosphorus concentration to meet the applicable water quality
criterion at the down-river monitoring location (designated as sample location 4). Success will be
determined when the annual median phosphorus concentration is at or below the water quality
criterion. The water quality criterion is:


The State standard value of 0.075 mg/L for this section of the Milwaukee River, or



A State and U.S. EPA approved site-specific criterion based on biological metrics in
accordance with new rule making being promoted by the Department, or



Any change to the State standard value for this section of the Milwaukee River

Interim successes will be measured under the following:


Phosphorus concentration decreases throughout the action area, but perhaps not all the
way to the water quality criterion.



Improved biological metrics or water clarity measurements support improving aquatic
habitat.



Improved soil health resulting from improvements to ag operations. Improved soil health
has been linked to water quality improvements.



SNAP + modeling results demonstrate that implemented agricultural best management
reduce phosphorus runoff.

Annual reports will summarize all activities that have occurred over the preceding year along with
identifying interim successes, SNAP + modeling investigations, and any quantitative
measurements of water quality improvements.
If the Village collects data that shows the median phosphorus concentration is at or below the
criterion, the Village intends to suspend all future project work but complete work that is already
in progress. Monitoring will continue in order to confirm that the water quality criterion is being
met. The Village will resume project work should additional monitoring show that the criterion is
being exceeded. The Village will assume two years of achieving the water quality criterion will be
evidence that the river is meeting water quality and the Village’s adaptive plan is successful.
2.8

DESCRIBE FINANCIAL SECURITY

The Village of Grafton prepared financial estimates for the cost of adaptive management as part
of the Final Compliance Alternatives Plan assuming 5, 10, and 15 years to achieve the water
quality TP goal. Table 2-8 represents the present value of the costs as found in the final plan.
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Table 2-8.
Preliminary Alternatives Present Value Summary
as Found in the Final Compliance Alternative Plan
Capital Cost

Tertiary
Treatment

Adaptive Management
Compliance
in 5 Years

Compliance
in 10 Years

-$3,787,000

$0

$0

$0

$0

-$462,000

-$594,000

-$726,000

Operating Costs - Sum of Operating
Costs Over 20 Years at 3% Inflation

-$3,832,300

-$4,175,300

-$5,324,300

-$6,723,309

Total Present Value of 20 Years of
Costs at 4%

-$7,220,000

-$3,350,000

-$4,370,000

-$5,340,000

Initial Capital Cost
Additional Costs Over 20 Years

Compliance
in 15 Years

The Village estimated that the capital cost of adaptive management in the first five years is over
$460,000. The Village completed budgeting for fiscal year 2020. Copies of the budget for the
Wastewater utility are included in the Appendix. The Village has set aside the following:
1. $52,500 to cover engineering costs of treatment plant improvements for phosphorus
control
2. $190,000 to cover costs for phosphorus adaptive management
2.9

IMPLEMENTATION SCHEDULE WITH MILESTONES

The Village is prepared to implement this adaptive management plan beginning in 2020, with the
goal of bringing the Milwaukee River within the action area into compliance with phosphorus water
quality standards by 2025. The sample of the initial schedule for achieving compliance is as
follows:
Table 2-9.
Sample of the Initial Implementation Schedule
Date

Activities

Notes

May 1, 2020

Begin monitoring of the Milwaukee
River throughout action area.

This activity will be performed by the Village
in accordance with the sampling plan. This
activity will continue through October.

September 1, 2020

Complete the installation of non-point
source BMPs within the Greater
Milwaukee River reaches M16 or
M17.

This activity will be performed in conjunction
with the Village and Ozaukee County.

Fall 2020

Provide support to ag for installation
of cover crop and to practice no-till.

February 1, 2021

Submit annual report for 2020.

May 1, 2021

Resume monitoring of the Milwaukee
River throughout action area.
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This report will summarize the results of the
first-year monitoring along with any BMP
installation within the Greater Milwaukee
River reaches M16 and M17. The report
will identify projects to be implemented in
2021.

Date

Activities

Summer 2021

Continue implementing improvements
to Greater Milwaukee River reaches
M16 and M17.

Fall 2021

Provide support to ag for installation
of cover crop and to practice no-till.

February 1, 2022

Submit annual report for 2021.

Notes

This sample schedule covers the first 2 years of the initial five-year plan. The annual report will
include a schedule for the preceding year until the end of the five-year permit term.
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Section 1.0
PROJECT MANAGEMENT
This document has been prepared according to the United States Environmental Protection
Agency publication EPA Requirements for Quality Assurance Project Plans dated
March 2001 (QA/R-5).
1.1

PROJECT/TASK ORGANIZATION

The Village of Grafton, Wisconsin (Village) is implementing a program to monitor water quality in
the Milwaukee River upstream and downstream of the Village’s wastewater treatment plant
(WWTP) as part of the Village’s Adaptive Management plan to lower the phosphorus
concentration within this section of the Milwaukee River to meet water quality standards. The
monitoring program will be conducted during the growing season on a yearly basis until such
time as water quality is achieved for a two-year period. Organizing and implementing the
monitoring program is a joint effort between the Village of Grafton and its Adaptive Management
plan administrator.
The Village will be responsible for performing the following activities to collect samples and
analyze phosphorus concentrations at four locations in the Milwaukee River and one location in
Mole Creek:


Obtain sample bottles before each sample event and arrange for delivery of the
samples to the Village’s WWTP laboratory for analysis in accordance with the
approved Quality Assurance Project Plan (QAPP).



Obtain and use a boat for sample collection and means of transport between sample
locations, as necessary.



Collect the required surface water samples as described in Section 2.0.



Transport the samples under proper chain-of-custody to the WWTP laboratory for
analysis.



Analyze the samples for the parameters described in Section 1.3 following the
procedures included in Appendix C.



Record in a Microsoft Excel spreadsheet or equivalent the data collected during each
sampling event.

The administrator will be responsible for the following activities:


Prepare a QAPP for water quality monitoring program.



Analyze the resultant data and provide the Village with an annual letter report that
describes the results of the monitoring program.
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The Village of Grafton will provide a sampling team consisting of field technicians who will
collect the required samples.
Field technicians will be responsible for equipment
preparation, sample collection, field measurements and sample transportation.
All Village WWTP laboratory personnel shall be responsible for the laboratory analysis and
the maintenance of their internal QA/QC procedures (Appendix C).
1.2

PROBLEM DEFINITION/BACKGROUND

The Village of Grafton owns a WWTP that discharges to the Milwaukee River. Discharges from
the plant must comply with a Wisconsin Pollution Discharge Elimination System (WPDES)
permit. The permit requires the Village to reduce phosphorus discharges to the river to meet
water quality regulations. The Village elected to implement an Adaptive Management plan to
restore in river total phosphorus concentrations to water quality standards at the most down
river location of the Adaptive Management planning action area. The action area is Milwaukee
River TMDL reach MI-17 shown on Figure 3 in Appendix A.
The monitoring program will benchmark total phosphorus concentrations throughout the action
area. This monitoring program will help establish current phosphorus concentration in the river
and quantify reductions achieved by various phosphorus runoff reducing practices.
1.3

PROJECT/TASK DESCRIPTION

A map showing the proposed monitoring locations is included as Figure 2 in Appendix A.
Section 2 further identifies each sample location site. All sample locations will be georeferenced
using GPS technology.
The parameters listed below will be analyzed monthly during the growing season at normal flow
conditions as defined by the United States Geological Survey (USGS) at flow monitoring station
04086600.




Total Suspended Solids (TSS)
Total Phosphorous
Filtered Phosphorus (Orthophosphate)

Sample collection and analysis will begin the process of building a data set that will quantify the
impact phosphorus reduction practices have on in river total phosphorus concentrations.
1.4

DATA QUALITY OBJECTIVES

Data Quality Objectives (DQOs) are qualitative and quantitative statements, which specify the
quality of the data required to support decisions made during the project and are based on the
end uses of the data to be collected. As such, different data uses may require different levels of
data quality. There are five analytical levels, which address various data uses and the QA/QC
effort and methods required to achieve the desired level of quality. These levels are as follows:
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Screening (DQO Level 1): This level provides the lowest data quality but the most rapid results.
It is often used for health and safety monitoring at the site, initial site characterization to locate
areas for subsequent and more accurate analyses and for engineering screening of alternatives.
These types of data include those generated on-site through the use of pH, DO, ORP,
temperature and specific conductance probes, as well as other real-time monitoring equipment at
the site.
Field Analysis (DQO Level 2): This level provides rapid results and better quality than in DQO
Level 1. This level may include mobile laboratory generated data depending on the level of
quality control exercised.
Engineering (DQO Level 3): This level provides an intermediate level of data quality and is used
for site characterization. Engineering analyses may include mobile laboratory generated data and
some analytical laboratory methods (e.g., laboratory data with quick turnaround used for
screening but without full quality control documentation).
Confirmational (DQO Level 4): This level provides the highest level of data quality and is used
for purposes of risk assessment and evaluation of remedial alternatives.
Non-Standard (DQO Level 5): This level refers to analyses by non-standard protocols, for
example, when exacting detection limits or analysis of an unusual chemical compound is required.
These analyses often require method development or adaptation. The level of quality control is
usually similar to DQO Level 4 data.
The analytical data generated by the phosphorus monitoring activities for the Milwaukee River will
be DQO Level 4.
1.5

QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The overall QA objective of this project is to develop and implement procedures for field
sampling, chain-of-custody, laboratory analysis, and reporting that will provide results that are
legally defensible in a court of law. The purpose of this section is to address the specific
objectives for completeness, representativeness and comparability.
1.5.1

Completeness

Completeness is a measure of the amount of valid data obtained from a measurement system
compared to the total data obtained over the course of the project. Site access, sampling
protocol problems, analytical problems, and the data validation process can all contribute to
missing or suspect data. It is expected that the data will meet QA/QC acceptance criteria for
95% or more for all samples tested. If the completeness objective is not met, actions will be
taken to improve performance. This may take the form of an audit to evaluate the methodology
and procedures used as possible sources for the difficulty and/or may result in the
recommendation of a different method.
1.5.2

Representativeness

Representativeness expresses the degree to which data accurately and precisely represents a
characteristic of a population, parameter variations at a sampling point, a process condition, or
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an environmental condition. Representativeness is a qualitative parameter, which is dependent
upon the proper design of the sampling program and proper laboratory protocol. The sampling
network was designed to provide data representative of site conditions. The rationale for the
sampling locations is discussed in Section 2.1.1 and Table 2 of Appendix B.
Representativeness will be satisfied by ensuring that the proper sampling techniques are used,
proper analytical procedures are followed, and holding times of the samples are not exceeded in
the laboratory. Representativeness will be assessed by the analysis of field duplicated
samples.
1.5.3

Comparability

Comparability expresses the confidence with which one set of data can be compared with
another. Comparability can be related to precision and accuracy, as these quantities are
measures of data reliability.
Quantitatively, data subjected to strict QA/QC procedures will be deemed more reliable than
other data. Field data will be obtained following a given procedure and will be reported in
consistent units to allow for easy comparisons.
1.6

DOCUMENTS AND RECORDS

Sampling collection records, field notebooks and all records of field activities shall be retained
by the Village for five years. Sample collection records shall document proper sampling
protocol performed in the field. In addition, the Project Managers, defined in Table 1 of
Appendix B, shall retain all laboratory analytical results and all laboratory correspondence
associated with the project. Chain-of-custody forms submitted to the laboratory shall also be
retained along with the analytical results. The Village’s Project Manager and the Symbiont
Project Manager, defined in Table 1 of Appendix B, shall be made aware of any problems
encountered during any phase of the project.
The Village shall retain copies of all management reports and memorandums.
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Section 2.0
DATA GENERATION AND ACQUISITION

2.1

SAMPLING PROCESS DESIGN

The following section discusses the sampling process design.
2.1.1

Site Identification and Sampling Rationale

Data sampling stations are shown in Figure 2. Sample location sites were selected according to
the following criteria:
Site 1:

Determines the total phosphorus concentration of the Milwaukee
River flowing into the action area.

Site 2:

Determines the total phosphorus concentration of the Milwaukee
River near the mid-point location in the action area. This location
is upstream from a dam and may offer insight regarding
phosphorus release that may occur from sediments trapped by the
dam.

Site 3:

Determines the total phosphorus concentration of the Milwaukee
River at a location just down river from the WWTP outfall. This
location was selected as it corresponds to a point of sample
collection in earlier testing.

Site 4:

Determines the total phosphorus concentration of the Milwaukee
River that is exiting the action area. This is the critical sample
location for compliance.

Additional sampling stations may be added or removed based on data evaluation by the plan
administrator.
2.1.2

Sampling Frequency

Samples will be collected monthly during the growing season and under normal flow conditions
as determined by USGS. The growing season is defined as May through October. USGS
defines normal flow conditions as flow between the 25 and 75 percentile of flow over the last 30
years or more. USGS Station 04086600 will be used to monitor flow. This station has over 36
years of flow records.
Samples will only be collected when conditions are safe. Sample collection will be postponed
when unsafe conditions exist, such as high flow or storms. The Village plans to collect one or
more samples during each month of the growing season. Data from samples collected within a
30-day period within a calendar month will be averaged to obtain a single value for the month.
A total of six representative data points, one for each month of the growing season, will be
reported by the Village, along with the median value of the six data points. The median value
will be used to determine compliance of the river with the water quality standards. All data will
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be included in the annual report that will be provided to the Wisconsin Department of Natural
Resources (DNR).
2.2

SAMPLING METHODS

Surface water grab samples will be collected at the locations specified in Section 2.1.1. Water
quality samples will be collected from each location using the direct method or the Kemmerer
bottle method. Sample bottles will be filled, labeled and packed on ice. A clean pair of latex
gloves will be worn for each water quality sample collected by the sampling team. All samples
will be delivered to and/or picked up by the laboratory with sufficient time to meet holding times.
2.3

SAMPLE HANDLING AND CUSTODY

The collected samples will be labeled appropriately, custody seals applied, placed in coolers,
and stored on ice at approximately 4C immediately after collection and kept on ice during
transport to or pick up by the laboratory within the prescribed holding times. The lead technician
for each sampling team will be responsible for contacting the laboratory and coordinating
sample delivery. Samples will be delivered to or released to a representative of the laboratory
defined under the chain-of-custody procedures within 24 hours of collection. Preservatives, if
necessary, will be provided in the containers provided by the laboratory. Table 3 describes field
collection containers, preservation and holding times.
The laboratory will record temperature upon arrival at the laboratory. Samples that require
thermal preservation will be refrigerated after sample acceptance at the laboratory.
When received by the laboratory, the samples will be logged into the laboratory logbook and/or
laboratory database. Maximum holding times before analysis, as stated in applicable laboratory
method standard operating procedures (SOPs), provided in Appendix C, will be followed.
2.4

ANALYTICAL METHODS

All methods used by the laboratory for data analysis will be USEPA-approved methods listed in
40 CFR Part 136. Table 3 describes holding times as established in 40 CFR Part 136 and the
detection limits of the Village of Graton WWTP laboratory to be used in this study.

2.5

LEVEL OF QUALITY CONTROL EFFORT

QA/QC procedures are necessary both in the field and in the laboratory to ensure that the data
collected in environmental monitoring programs are of known quality, useful and reliable.
QA/QC procedures can be divided into two categories: field QA/QC procedures and laboratory
QA/QC procedures.
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2.5.1

Field Quality Control

All field personnel will be responsible for ensuring that proper sampling methods, sample
preservation and sample custody of the delivered samples to the designated laboratory are
followed. Refer to Appendix C for additional sample collection and field procedures. A sample
data sheet is also included in Appendix C.
Duplicate samples are typically collected and analyzed to assess the quality of data resulting from
a monitoring program. Duplicate samples are analyzed to check for sampling and analytical
reproducibility. The scope of QA/QC samples is dependent on project objectives. The general
level of the QA/QC effort for this monitoring program will be one field duplicate for every ten or
fewer monitoring samples.
In the event of a quality control or noncompliance issue, an investigation and corrective action
report prepared by the Project Manager. The Project Manager will then forward this report to
the Project QAO. The accuracy and precision of all data measurements must be quantifiable.
Analytical procedures used for data analysis must be performed according to approved
standard methods. Data measurements should be recorded in a controlled environment in
which a quality control program can be maintained.
2.5.2

Laboratory Quality Control

Laboratory QA/QC procedures ensure analyses of known and documented quality through
instrument calibration and the processing of samples. Precision of laboratory findings refers to
the reproducibility of results. In a laboratory QA/QC program, a sample is independently
analyzed more than once, using the same methods and set of conditions. The precision is
estimated by the variability between repeated measurements. Accuracy refers to the degree of
difference between observed values and known or true values. The accuracy of a method may
be determined by analyzing samples to which known amounts of reference standards have
been added.
The laboratory is responsible for the accuracy and reliability of analytical methods and final data
reports according to their QA/QC Manual. The Project Manager will work closely with the
Laboratory Project Manager to implement QA/QC procedures in accordance with the QAPP
from in Appendix C.
A failure of an internal QA/QC limit will result in an investigation and a corrective action report by
the Laboratory Project Manager. A copy of the corrective action report will be submitted to the
Project Manager(s) and will be filed by date. Samples that have failed any QA/QC limit will be
retested, if possible. The laboratory will maintain the QA/QC records for the analytical runs for
the samples of interest.

2.6

INSTRUMENT/EQUIPMENT TESTING, INSPECTION AND MAINTENANCE

All laboratory equipment will be routinely maintained according to the manufacturer’s manuals.
Any equipment used for field data measurements will be tested, calibrated and inspected prior
to sampling events and after the equipment returns from the field.
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2.7

INSTRUMENT CALIBRATION AND FREQUENCY

Instruments used in the laboratory will be calibrated prior to use according to the manufacturer’s
manual. The laboratory shall calibrate instruments according to internal QA/QC Manual and
SOPs. The laboratory shall also keep adequate records of equipment calibration and to US
National Institute of Standards and Technology (NIST) traceable standards when possible.
2.8

INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES

Supplies and consumables used in the field shall be inspected by the field teams to guarantee
their usability. Supplies and consumables used in laboratory procedures shall be inspected by
laboratory managers to confirm compliance with laboratory QA/QC manuals and SOPs.
2.9

NONDIRECT MEASUREMENTS

Nondirect measurements will not be obtained for the project.
2.10

DATA MANAGEMENT

Field books, field measurement records, and other data gathered in the field shall be maintained
for five years in project files by the Project Managers. The laboratory will convey all laboratory
analytical data to the Project Managers in the laboratory’s standard report form.
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Section 3.0
ASSESSMENT AND OVERSIGHT

3.1

ASSESSMENT AND RESPONSE ACTIONS

Performance evaluations of the sampling teams will be conducted by the Village’s Project
Manager. The sampling team will be evaluated to determine if sampling protocol is followed,
and evaluations will be documented by the Project Manager.
Quality control and
noncompliance issues related to field activities will require an investigation and corrective action
plan by the Project Manager.
The WWTP Laboratory performing data analysis shall maintain internal quality assurance
programs as described in their quality assurance plans. Most laboratories maintain quality
control checks for procedures.
When the possibility of quality control problems or
noncompliance issues arise that may affect the usability of data, an investigation and corrective
action report will be submitted by Project Manager.
In addition, the Project Manager shall make certain that the project data associated with any
quality control or other nonconformance issue is made available to data users with the
appropriate data qualification. When data previously released to data users may have been
affected by a quality control problem or other nonconformance issue, the Project Manager shall
notify other data users of the problem.
3.2

REPORTS TO MANAGEMENT

The Project Manager will receive investigation and corrective action reports in case of any
quality control or noncompliance issue. Any QA problems affecting the final reported values
shall be reported to all data users.
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Section 4.0
DATA VALIDATION AND USABILITY

4.1

DATA REVIEW, VALIDATION, AND VERIFICATION REQUIREMENTS

The Project Managers will review final analytical data reports and address any issue related to
data reliability as mentioned in pertinent investigation and corrective action plans. Qualified
laboratory data will be listed as such in any reports or data submitted. The quality assurance
objectives including methods of analysis, matrix precision percentage, matrix accuracy
percentage, laboratory control sample (LCS) accuracy percentage, method detection limit
(MDL), quality limit (QL) and laboratory information management system (LIMS) for various
parameters are included as Appendix C.
4.2

VERIFICATION AND VALIDATION METHODS

Sample collection and field measurement records shall be verified by field technicians and the
records shall be kept by the Project Manager(s). Laboratory data shall be verified by the Project
Manager. Field and laboratory records shall be archived by each Project Manager.
In the case of data verification resulting in a change to data, the Project Manager shall inform all
data users and make corrections.
The Project Manager shall be informed if data accuracy, reliability, or usability has been
reduced as the result of errors in stored data or corrupted data files. All data users shall be
notified of the problems and corrections made.
4.3

RECONCILIATION WITH USER REQUIREMENTS

The execution of the project shall follow the procedures outlined in this QAPP. Village
personnel and the Adaptive Management plan administrator are responsible for implementation
of the quality control measures during each stage of the project.
The QAPP shall be reviewed annually by the Village’s project team. The review shall determine
issues to be addressed as the project progresses. Issues to be discussed may include:
1.
2.
3.
4.
5.
6.
7.
8.

The number and location of sampling stations.
The frequency of sampling.
Sampling procedures.
Parameters measured.
Data quality objectives and minimum measurement criteria.
Analytical procedures.
Project reporting.
Corrective actions taken.
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The QAPP shall be modified as directed and approved by the Village of Grafton Project
Manager. The Village of Grafton Project Manager shall update the QAPP after review and keep
a separate record of changes.
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APPENDIX A
Figures:
Figure 1 – WWTP location and topography
Figure 2 – Sampling locations
Figure 3 – TMDL sub-watersheds for the Milwaukee River
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APPENDIX B
Tables:
Table 1: Project Personnel
Table 2: Sampling Locations
Table 3: Sample Container, Field Preservation, Holding Time
and Detection Limits

TABLE 1. PROJECT PERSONNEL
Entity

Project Role

Staff

Symbiont

Project Manager

Jonathan R. Butt

Project Quality Assurance Officer
Regulatory Interface

Patrick W. Carnahan

Sampling and Analysis Plan

Jonathan R. Butt

Data Analysis
Report Preparation

Jonathan R. Butt

Project Manager

Larry Roy

Project Advisor

Tim Nennig

Quality Control
Chemist

Eric Nierode
Viktor Petrov

Village of Grafton

Village of Grafton WWTP
Laboratory
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TABLE 2. SAMPLING LOCATIONS
Label for Sample
Sample Type of Location Sample
Type
Sample No.
Description

Surface
Water

-1

Surface
Water

2

Surface
Water

3

Surface
Water

4

River
Stage

Sampling
frequency

Sample Name

Determines the
total phosphorus
concentration of
1
the Milwaukee
River flowing into
the action area.
Determines the
Normal
total phosphorus flow
concentration of
conditions
2
the Milwaukee
defined as
25% to
A minimum of
River at a mid75%
of
the
1 sample
point location in
measured collected each
the action area.
flow
month starting
Determines the
through
in May and
total phosphorus USGS
extending
concentration of
monitoring through
the Milwaukee
3
October.
station
River at a location 04086600
over the
just down river
from the WWTP last 30
years.
outfall
Determines the
total phosphorus
concentration of
4
the Milwaukee
River that is exiting
the action area.

*Sample locations will be georeferenced using GPS technology.
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TABLE 3. SAMPLE CONTAINER, FIELD PRESERVATION, HOLDING TIME AND
DETECTION LIMITS

Parameter
Orthophosphate

Container and
Preservation1
Filter, 1L plastic
bottle, chill with ice

Holding Time2

Detection
Limits/Accuracy

48 hours, Refrigerate

0.008 mg/L

Total Suspended
Solids (TSS)

1L plastic bottle, chill
with ice.

7 days, Refrigerate

2.5 mg/L

Total phosphorus

1L plastic bottle, H2
SO4 to pH<2, chill
with ice

28 days, Refrigerate

0.008 mg/L

Notes:
mg/L = milligrams per liter
L = Liter
H2 SO4 = sulfuric acid
°C = degrees Celsius
+/- = plus and/or minus
1. All preservatives if necessary come in the containers provided by the recommended
laboratory.
* After preservatives, if necessary, are added.
2. Holding time is defined as from time and date of collection to time and date of analysis.
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APPENDIX C
Sample Log Sheet
Village of Grafton WWTP
Laboratory
Certification and
Standard Operating Procedures

Village of Grafton Data Summary Sheet
Sample
Location

1

2

3

4

5

Month
May
June
July
August
September
October

May
June
July
August
September
October

May
June
July
August
September
October

May
June
July
August
September
October

May
June
July
August
September
October

Sample Date

Laboratory Parameters
Total
Orthophosphate
TSS (mg/L)
Phosphorus
(mg/L)
(mg/L)

Amber Thomas

Eric Nierode
Viktor Petrov

Larry Roy

APPENDIX D

SNAP + Modeling Output for Typical Ag
Operations in Target Area

APPENDIX E

SNAP + Modeling Output for Cover Crop and No
Till Ag Practices in Target Area

APPENDIX F

Stakeholders Letters of Support

LAND & WATER MANAGEMENT DEPARTMENT

Andy Holschbach, Director
Edward J. Pfister, Sanitation & Zoning Coordinator
Jeffrey P. Bell, Land & Water Coordinator
www.co.ozaukee.wi.us

December 17, 2019

To:

Department of Natural Resources

From: Andy Holschbach, Director
Ozaukee County Land & Water Management Department
Re:

Partnering with the Village of Grafton on Milwaukee River Watershed Phosphorus Reductions

Ozaukee County has been working on reducing phosphorus runoff for many years. The County welcomes the Village of
Grafton as a regional partner to assist with this effort.
The County Land & Water Management Department recently collaborated with the Village on a recent project that will
continue implementing cover crops and no till farming to improve soil health, resulting in more water infiltration and less
runoff.
The County continues to discuss other projects with the Village and looks forward to future collaboration in the effort to
reduce phosphorus and improve water quality.

121 W. Main Street, P.O. Box 994, Port Washington, WI 53074
Phone: (262) 284-8270 Metro: (262) 238-8313 Fax: (262) 284-8367 Metro Fax: (262) 238-8367

DATE: May 13, 2019
TO: Village of Grafton, WI
FROM: Jim Melichar, Owner of Melichar Broad Acres and Chairperson of the Milwaukee River
Watershed Clean Farm Families Board of Directors.
RE: Working with the Village of Grafton to improve water quality in our watershed.

As a farmer and resident in the Milwaukee River Watershed, I have a keen interest in the water quality
in the area. For this reason, I and the Milwaukee River Clean Farm Families Farmer led watershed group
have dedicated ourselves to making strides to improve the soil and water quality in the watershed.
I am very interested in working with the Village of Grafton to find ways to improve the soil health and
water quality in the area and to meet both the Village’s and my farm’s needs. I will also be glad to
further discuss this topic with the Clean Farm Families group and try and develop a working relationship
between the Village and the farmer group.

Thanks,

Jim Melichar

APPENDIX G

USGS River Flow Letter

United States Department of the Interior
U.S. GEOLOGICAL SURVEY
Water Resources Discipline
8505 Research Way
Middleton, WI 53562-3586
Phone: (608) 828-9901
Fax: (608) 821-3817
http://wi.water.usgs.gov

Mr. Timothy Nennig
Utility Superintendent
Village of Grafton
Water and Wastewater Utility
1900 Ninth Ave.
Grafton, WI 53024

2/28/2019

Dear Mr. Nennig,

I have calculated the mean annual flow that you requested for the Milwaukee River at Grafton, WI
(USGS station # 04086411) to be 378 cubic feet per second (cfs).

Streamgage data from Milwaukee River locations at Waubeka and Cedarburg (04086360 and 04086600)
as well as from Cedar Creek at Cedarburg (04086500) were used to determine the mean annual flow at
Grafton.

The USGS will bill the Village of Grafton $400 for these calculations in accordance with the signed
agreement. Please feel free to contact me if you have any questions.

Thanks,

Rob Waschbusch
US Geological Survey – Hydrologist
(608) 821-3868

APPENDIX H

2020 Utility Capital Plan &
Wastewater Budget

PROPRIETARY FUNDS

UTILITY CAPITAL PROJECTS

Department Purpose
To upgrade, replace and add water and sewer facilities and infrastructure as needed to maintain, promote and
advance safe, efficient and effective water and sewer operations and service and to also address compliance issues
relative to emerging EPA and WDNR regulations.
Department Description
The Water and Wastewater Utility is responsible for the day-to-day operations, maintenance, planning and
administration of the Utility and its water and wastewater facilities. A Utility Administration group is specifically
responsible for ensuring full compliance with all regulatory requirements in effect and is further responsible for the
general Utility planning, budgeting and project management required to ensure continuous compliance of its water
and wastewater systems.
2020 Budget Highlights
 Headworks facility construction to replace the existing facility. Engineering cost $491,900 in 2019 and
$324,575 in 2020. Construction cost $1,593,000 in 2019 and $6,177,000 in 2020.
 AMI Conversion – 2020 cost $199,000
 Treatment Plant Improvements for Phosphorus Control - $52,500
 Seventeenth Avenue Lift Station construction in 2020 - $600,000
 Entry door replacements at Wells #5 & #7 - $24,500
 First Avenue sewer relining from Washington St to Highland Dr - $55,800
 Green Bay Rd Lift Station Service Area Sewer Rehabilitation - $250,000
 Sidewalk to sludge storage tanks - $5,000
 Replacement Dissolved Oxygen Monitoring System - $14,000
 Digester Control Flow Meters - $16,400

Expenditures
Capital Outlay
Total Expenditures

2017
Actual
2,063,343
2,063,343

2018
Actual
1,681,244
1,681,244

2019
Adopted
4,789,069
4,789,069

2019
Estimated
5,764,021
5,764,021

2020
Requested
7,903,417
7,903,417

SIGNIFICANT CAPITAL IMPROVEMENT PROJECT COST CHANGES
The following is a list of projects by category:

WATER / WASTEWATER FACILITY AND LIFT STATION IMPROVEMENTS
1. Engineering – WWTP Headworks Facility ****
Project Description: Replacement of the existing headworks facility
Project Origin/Background: The existing headworks building was constructed in 1982, and is in need of
replacement. This upgrade will provide better waste handling and improve hydraulic loading to the plant.
2020 Project Cost: $6,537,412
Total Project Cost: $8,622,312
Estimated 5 Year Maintenance and Operating Impact: No additional personnel or increase in operating
costs are anticipated as this is equivalent to an original replacement project.
Operating Impact

2020
$0

2021
$0

2022
$0

2023
$0

*Project will be initiated and completed in 2020 Budgeted Year.
**Project will span beyond 2020 Budget Year.
***Project was initiated in prior Budget Years and will be completed in 2020.
**** Project was initiated in prior budget years and will span beyond the 2020 budget year.

2024
$0

Total
$0

PROPRIETARY FUNDS

UTILITY CAPITAL PROJECTS

2. 17th Avenue Lift Station Replacement ***
Project Description: Construction of the replcement lift station will occur in 2020. Engineering will have
been done in 2018.
Project Origin/Background: The 17th Avenue lift station has been in service since 1964 and has generally
exceeded its acceptable service life. Although the station continues to function acceptably, its equipment
and controls have become quite antiquated and securing maintenance parts and service is becoming
problematic.The Utility's current program is to replace its oldest 'below ground' lift stations with 'above ground'
stations that would eliminate the routine 'confined space' entry requirement and improve the station's
reliability. It is proposed to replace this Smith & Loveless 'below ground' lift station in 2020 with a submersible
pump lift station.
2020 Project Cost: $600,000
Total Project Cost: $643,265
Estimated 5 Year Maintenance and Operating Impact: No additional personnel or increase in operating
costs in this infrastructure replacement project. This project will provide for lower labor costs with eliminated
confined space entry operations.
Operating Impact

2020

2021

2022

2023

2024

-$3900

-$3900

-$3900

-$3900

-$3900

Total
-$19500

3. Wells #5 & #7 Entry Door Replacement *
Project Description: Entry doors at these buildings will be replaced due to age or damage.
Project Origin/Background: Doors will be replaced at Well #5, and Well #7.
2020 Project Cost: $24,500
Total Project Cost: $24,500
Estimated 5 Year Maintenance and Operating Impact: No additional personnel or increase in operating
costs in this replacement project.
Operating Impact

2020
$0

2021
$0

2022
$0

2023
$0

2024
$0

Total
$0

4. Sludge Storage Tank Sidewalk *
Project Description: Sidewalk will be installed for access to the Utility’s two sludge storage tanks.
Project Origin/Background: Access to these two locations are difficult in winter, so sidewalks will provide
a safe walkway.
2020 Project Cost: $5,000
Total Project Cost: $5,000
Estimated 5 Year Maintenance and Operating Impact: No additional personnel or increase in operating
costs in this project.
Operating Impact

2020
$0

2021
$0

2022
$0

2023
$0

*Project will be initiated and completed in 2020 Budgeted Year.
**Project will span beyond 2020 Budget Year.
***Project was initiated in prior Budget Years and will be completed in 2020.
**** Project was initiated in prior budget years and will span beyond the 2020 budget year.

2024
$0

Total
$0

PROPRIETARY FUNDS

UTILITY CAPITAL PROJECTS

5. Phosphorus Treatment Facility Improvements ****
Project Description: Additional chemical treatment options need to be installed at the wastewater treatment
plant to more effectively reduce the amount of phosphorus discharged to the river.
Project Origin/Background: This project originated by the Utility’s WPDES permit requirements
2020 Project Cost: $52,500
Total Project Cost: No estimates are available at this time
Estimated 5 Year Maintenance and Operating Impact: Operating impact estimates are not available at
this time.
Operating Impact

2020
$0

2021

2022

$0

$0

2023
$0

2024
$0

Total
$0

6. WWTP Dissolved Oxygen Monitoring System Replacement *
Project Description: Replacement of the existing WWTP Dissolved Oxygen Monitoring System with an
updated system that will work with a future planned plant monitoring and control system.
Project Origin/Background: The current DO system is past it’s useful life, and is in need of replacement.
2020 Project Cost: $14,000
Total Project Cost: $14,000
Estimated 5 Year Maintenance and Operating Impact: No additional personnel or increase in operating
costs in this equipment replacement project.
Operating Impact

2020
$0

2021
$0

2022
$0

2023
$0

2024
$0

Total
$0

7. Digester Control Flow Meters*
Project Description: Installation of two new flow meters to measure sludge volumes sent to the digesters.
Project Origin/Background: The installtion of these two flow meters will allow operators to assess accurate
mass loading, so the system can be operated efficiently.
2020 Project Cost: $16,400
Total Project Cost: $16,400
Estimated 5 Year Maintenance and Operating Impact: No additional personnel or increase in operating
costs in this project.
Operating Impact

2020
$0

2021
$0

2022
$0

2023
$0

*Project will be initiated and completed in 2020 Budgeted Year.
**Project will span beyond 2020 Budget Year.
***Project was initiated in prior Budget Years and will be completed in 2020.
**** Project was initiated in prior budget years and will span beyond the 2020 budget year.

2024
$0

Total
$0

PROPRIETARY FUNDS

UTILITY CAPITAL PROJECTS

WATER AND SEWER MAIN CONSTRUCTION
8. First Avenue Sewer Relining – Washington Street to Highland Drive*
Project Description: . Relining of approximately 1,142 feet sewer main is proposed for 2020.
Project Origin/Background: This project alignes with the DPW road replacement project in First Avenue.
Water main in these sections were replaced in 2008 and 2009.
2020 Project Cost: $55,800
Total Project Cost: $55,800
Estimated 5 Year Maintenance and Operating Impact: No additional personnel or increase in operating
costs in this infrastructure project.
Operating Impact

2020
$0

2021
$0

2022
$0

2023
$0

2024
$0

Total
$0

9. Green Bay Road Lift Station Sewer Service Area Rehabilitation ****
Project Description: Rehabilitation of leaking sewer main that leads to the Green Bay Road Lift Station
Project Origin/Background: An Infiltration and Inflow study is onging in 2019 to identify sewer rehabilitation
needs. Project costs are rough estimates at this time.
2020 Project Cost: $250,000
Total Project Cost: $1,250,000
Estimated 5 Year Maintenance and Operating Impact: No additional personnel or increase in operating
costs in this infrastructure replacement project.
Operating Impact

2020
$0

2021
$0

2022
$0

2023
$0

2024
$0

Total
$0

10. AMI Meter Conversion ****
Project Description: Replacing existing recycled meters with new meters and replacing existing Orion
radio heads with new technology radio heads
Project Origin/Background: This meter program will replace the existing equipment and make the meter
reading opration more efficient.
2020 Project Cost: $199,000
Total Project Cost: $1,036,135
Estimated 5 Year Maintenance and Operating Impact: 5 year maintenance cost = $500
Operating Impact

2020

2021

2022

2023

2024

Total

$-1436

$-1828

$-1204

$-1697

$-1149

$-7314

*Project will be initiated and completed in 2020 Budgeted Year.
**Project will span beyond 2020 Budget Year.
***Project was initiated in prior Budget Years and will be completed in 2020.
**** Project was initiated in prior budget years and will span beyond the 2020 budget year.

PROPRIETARY FUNDS

WASTEWATER UTILITY

Department Purpose
To provide all Village residents, businesses and visitors to Grafton with reliable and cost efficient wastewater collection
and treatment services that meet or exceed all federal and state standards for water pollution control operations.
Department Description
The Water and Wastewater (W&WW) Utility is responsible for the day-to-day operations, maintenance, planning and
administration of the Utility and its water and wastewater facilities. The Wastewater Division is comprised of a Field
Operations group responsible for sewer lift stations and sewer collection system operations and maintenance; and a
Wastewater Treatment group responsible for treatment plant operations, maintenance and laboratory services.
2020 Budget Highlights
 Bridge Street Lift Station Tributary Sanitary Sewer Evaluation Survey - $40,000
 Contracted Sewer Televising - $40,000
 Phosphorus Adaptive Management – 190,000
 Anaerobic Digester Cleaning and Inspection - $57,000
 Rebuild Digester Recirculation Pumps - $8,000
 Digester Hallway Repainting - $48,000
 Replacement UV Bulbs - $30,500
 Rebuild Sludge Load-out Pump - $6,000

Revenues
Non-Operating
Operating Revenues
Total Revenues

2017
Actual
434,620
2,351,607
2,786,227

2018
Actual
74,585
2,731,650
2,806,235

2019
Adopted
166,968
2,852,792
3,253,160

2019
Estimated

2020
Requested

Expenditures
Personnel
Operating
Total Expenditures

2017
Actual
523,828
1,921,069
2,444,897

2018
Actual
464,769
1,978,551
2,443,320

2019
Adopted
530,313
1,990,703
2,521,016

2019
Estimated

2020
Requested

Areas of Emphasis: Ensure quality public health and safety services.
Goal: To provide wastewater collection and treatment to all Grafton customers in a cost efficient manner.
Objective: 1. To monitor increases in wastewater system costs and maintain the O&M cost per 1,000 gallons at
less than $3.00 per 1,000 gallons treated.

Measurements
Workload
Total WW operating costs **
Number customer accounts
Total gallons treated
Operating costs/1000 gallons
Operating costs/customer
** Excludes depreciation

2017
Actual

2018
Actual

$1,319,407
4,798
580,873,000
$2.27
$274.99

1,296,974
4,794
585,544,000
$2.21
$270.54

2019
Adopted
$1,402,667
4,822
544,826,000
$2.57
$290.89

2019
Estimated
$1,424,059
4,810
647,407,000
$2.19
$296.06

2020
Adopted
$1,513,042
4,960
604,608,000
$2.50
$305.05

PROPRIETARY FUNDS

WASTEWATER UTILITY

Areas of Emphasis: Ensure quality public health and safety services.
Goal: To provide high quality services to the residents and businesses of the Village of Grafton.
Objective: 1. To achieve an 80 percent or greater satisfaction (average, good or excellent) survey rating from citizens
who live in the Village of Grafton.
2. To minimize the number of customer complaints related to sewer main back-ups and odor complaint
issues to less than 1% of total customers served (1% equals 45 complaints).

Measurements
Efficiency
Resident satisfaction rating
Odor and other complaints

2017
Actual
xx%
6

2018
Actual
xx%
6

2019
Adopted
80%
5

2019
Estimated
80%
6

2020
Adopted
80%
5

Areas of Emphasis: Ensure quality public health and safety services.
Goal: To comply with all DNR regulations and CMOM requirements regarding ‘capacity assurance, management,
operations, and maintenance of the wastewater collection and treatment system.
Objective: 1. To achieve a CMAR (compliance maintenance annual report) score of greater than 3.00 (range is
0-4).

Measurements
Effectiveness
CMAR point total/GPA

2017
Actual
4.00

2018
Actual
4.00

2019
Adopted
4.00

2019
Estimated
4.00

2020
Adopted
4.00

