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July 30, 2002

Senator Gary R. George and
Representative Joseph K. Leibham, Co-chairpersons
Joint Legislative Audit Committee
State Capitol
Madison, Wisconsin 53702

Dear Senator George and Representative Leibham:

At the request of the Joint Legislative Audit Committee, we have completed an evaluation of the
Milwaukee Metropolitan Sewerage District. The District is a special-purpose municipal corporation that
provides sewer services to the City of Milwaukee and most of Milwaukee County, as well as to all or
parts of a number of municipalities in surrounding counties.

The District’s $2.3 billion sewer improvement program, including the 19.4 mile Deep Tunnel and related
improvements, has significantly reduced both the number and the volume of sewer overflows, and the
District has not violated the combined sewer overflow provisions of its wastewater discharge permit since
1994. However, the program has not achieved the results anticipated when it was designed. Sanitary
sewer overflows continue, and more than twice the predicted number of combined sewer overflows has
occurred since the Deep Tunnel began operation. Since 1994, a total of 13.2 billion gallons of untreated
wastewater has been discharged into Milwaukee-area waterways because of a combination of large
storms, stormwater infiltration into sewers, capacity issues in the Deep Tunnel and the District’s sewers
and treatment facilities, and operational policies that have exacerbated overflows. For example, a total of
107 million gallons of untreated wastewater was discharged since June 1999 during six overflows that
occurred because the District’s contractor had temporarily turned off Deep Tunnel pumps while switching
to a lower-cost source of electricity.

The District is in the process of implementing a $786.4 million building program that is intended to
reduce sewer overflows by constructing additional wastewater capacity, increasing treatment plant
capacity, and improving the performance of the sewer system. It also plans to spend $410.0 million on
watercourse improvement projects. To date, completed projects have had significantly higher costs than
the District anticipated.

We found that the District’s sewer system and the Deep Tunnel have reduced the amount of pollutants
entering waterways, and water quality has improved within the combined sewer area. However, water
quality outside the combined sewer area has not improved since 1994 because of sewer overflows and
nonpoint and other pollution sources. Neither Lake Michigan nor Milwaukee-area rivers currently meet
designated water quality standards specified in federal and state law.

We appreciate the courtesy and cooperation extended to us by the District’s staff during the course of our
audit. The District’s response is Appendix 5.

Respectfully submitted,

Janice Mueller
State Auditor

JM/PS/ss

JANICE MUELLER
STATE AUDITOR

22 E. MIFFLIN ST., STE. 500
MADISON, WISCONSIN 53703

(608) 266-2818
FAX (608) 267-0410

Leg.Audit.Info@legis.state.wi.us
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The Milwaukee Metropolitan Sewerage District is a special-purpose
municipal corporation that provides sewer services to the City of
Milwaukee and most of Milwaukee County, as well as all or parts of a
number of municipalities within Waukesha, Ozaukee, Racine, and
Washington counties. Each municipality served by the District owns and
operates its own sewer system. Wastewater from the local sewer
systems flows into the District’s system of collector sewers, known as
the metropolitan interceptor sewer system, before it is conveyed to one
of two treatment plants or to 19.4 miles of temporary storage tunnels at
depths of up to 325 feet, which are known as the Deep Tunnel. The
District also maintains a total of 153 overflow points from which
untreated wastewater may be discharged into local waterways during
periods of heavy precipitation.

The interceptor system and the Deep Tunnel are part of the District’s
Water Pollution Abatement Program, a comprehensive, multi-year,
$2.3 billion sewer improvement program that was begun in 1986 to
comply with stricter federal water quality standards. Since 1994, when
the $716.0 million Deep Tunnel was put into operation, concerns have
been raised about both its performance and the continued discharge of
untreated wastewater from the District’s system into Lake Michigan and
other Milwaukee-area waterways. Therefore, we evaluated sewer
overflows, the District’s efforts to reduce overflows, changes in water
quality in Milwaukee-area waterways, and the District’s compliance
with a wastewater discharge permit issued by the Department of Natural
Resources (DNR).

The Deep Tunnel has reduced both the number and the volume of sewer
overflows in the Milwaukee area. Before 1994, the District had reported an
average of 50 overflows annually. In the eight years since the Deep Tunnel
began operating, there have been 39 sanitary sewer overflows and
24 combined sewer overflows. (Mechanical failures caused 11 of the
sanitary sewer overflows, and inappropriate sewer connections caused 3 of
the combined sewer overflows.) The District estimates that the Deep
Tunnel has captured more than 40 billion gallons of wastewater and
prevented 240 sewer overflows since 1994. The average annual volume of
sewer overflows has been reduced by 7.2 billion gallons annually, or
81.3 percent from estimated pre-tunnel levels.

Nevertheless, at the time of construction, the Deep Tunnel was expected
to virtually eliminate sanitary sewer overflows. It was also expected to
significantly reduce combined sewer overflows by allowing an average of
only 1.4 combined overflows per year. Contrary to these expectations,
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there has been an average of 4.9 sanitary sewer overflows and
3.0 combined sewer overflows annually since the Deep Tunnel went
into operation. The combined sewer overflows, which were allowed
under the terms of the District’s permit, discharged 12.3 billion gallons of
untreated wastewater into Milwaukee-area waterways since 1994. Sanitary
sewer overflows discharged an additional 936.7 million gallons of
untreated wastewater.

In total, the District has discharged 13.2 billion gallons of untreated
wastewater since 1994. Of that amount, approximately 36 percent, or
4.8 billion gallons, was released because five large storms generated
more wastewater than the Deep Tunnel’s designed storage capacity of
405 million gallons. That capacity was based on the storm of record for
the Milwaukee area, which occurred in June 1940 and generated
approximately 6 inches of rain in a 48-hour period. The largest overflow
occurred in June 1997, when 8.1 inches of rain fell over a 36-hour
period in some areas served by the District.

More significantly, approximately 64 percent of the District’s total
discharge of untreated wastewater since 1994, or 8.4 billion gallons,
occurred because the District’s sewer system and the Deep Tunnel have
proven to be insufficient to capture wastewater generated by smaller
storms. For example, the water from a storm in April 1999 that
generated a maximum of 3.3 inches of rain over a 36-hour period
produced an overflow of 784.1 million gallons of untreated wastewater.

In addition to storm size, other factors contribute to continuing sewer
overflows, including:

•  water inflow and infiltration into municipalities’
sewer systems, which has increased by 17.4 percent
over 1980 levels;

•  a capacity problem caused by siphons that limit the
amount of wastewater conveyed to the District’s
Jones Island Wastewater Treatment Plant;

•  sediment deposits in the Deep Tunnel, which have
reduced its capacity by approximately 0.5 percent, or
2.1 million gallons; and

•  policies and strategies adopted by the District and
United Water Services Milwaukee LLC, which
contracts to operate and maintain the District’s two
wastewater treatment plants and its sewage
conveyance system.
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Both the District and United Water Services have made efforts to
eliminate sanitary sewer overflows, minimize combined sewer
overflows, and avoid overfilling the Deep Tunnel. We found, however,
that efforts to eliminate sanitary sewer overflows have resulted in larger
combined sewer overflows than would have otherwise occurred.
Furthermore, we estimate that 107 million gallons of untreated
wastewater was discharged into waterways from June 1999 through
June 2001 because United Water Services had temporarily turned
off Deep Tunnel pumps while switching to a lower-cost source of
electricity. The contractor saved approximately $515,000 by switching
power sources during that period.

The District plans to address limitations of its sewer system by spending
$786.4 million to increase capacity through projects that include:

•  construction of 116.0 million gallons of additional
storage capacity for sanitary sewage, which is an
increase of 28.6 percent over the Deep Tunnel’s
current designed capacity of 405 million gallons;

•  improvements to the District’s conveyance system;

•  the purchase of enhanced storm tracking and real-
time flow monitoring equipment that should improve
the District’s ability to predict storage capacity
needs; and

•  increases in treatment plant capacity of 27.1 percent
at the Jones Island treatment plant and 23.1 percent
at the South Shore Wastewater Treatment Plant;

Furthermore, in part to reduce the amount of stormwater entering the
District’s sewer system, the Deep Tunnel, and treatment plants, the
District has:

•  adopted new inflow and infiltration limits and
funded $2.1 million in local demonstration projects,
in an effort to reduce inflow and infiltration by
5 percent district-wide through 2010;

•  adopted rules that require municipalities to include
runoff management systems as part of any
development plans; and

•  planned to spend $410.0 million for watercourse
improvement projects that are intended not only to
reduce flood damage to structures and to improve
water quality, but also to reduce the inflow of
stormwater into the sewer system.
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More than three-quarters of expenditures for current and planned
watercourse improvement projects are associated with watersheds of the
Milwaukee and Menomonee rivers. We reviewed financial data for both
completed watercourse improvement projects and those yet to be
completed and found that actual costs have been significantly higher
than was projected. For example, the nearly completed Lincoln Creek
project, which was designed to protect approximately 2,000 homes
and businesses in the City of Milwaukee and portions of the City of
Glendale and the Village of Brown Deer, was projected to cost
$70.4 million but has a current estimated cost of $115.4 million,
which is a 63.9 percent increase.

Similarly, the District’s cost projections for a watercourse improvement
project to protect 425 properties and 315 structures on the Menomonee
River from a 100-year flood have more than doubled since 2000, and
much of the work associated with the project has yet to be completed.
The District estimates that through 2020, a 100-year flood in the
Menomonee River watershed would result in $13.2 million in damages
to structures. Its August 2000 plan for the area had a projected cost of
$83.1 million, and its most recent estimate of total project costs is
$192.0 million, which is $108.9 million more than originally projected.
Thus, in addition to raising concerns about the District’s ability to
accurately predict and limit total project costs, this project raises
concerns about balancing the costs of watercourse improvement projects
with anticipated savings from flood damage.

The District will soon begin work on its comprehensive 2020 Facility
Plan, which will review a broad array of alternatives for reducing future
sewer overflows, preventing flooding, protecting the environment, and
improving water quality. The plan is expected to be completed in 2007.
To accomplish its stated goals of protecting public health and the
environment, preventing pollution, and enhancing the quality of area
waterways, the District will need to evaluate its tax rate and capital
spending levels, prioritize spending to balance the need for additional
storage capacity with funding for watercourse improvement and other
capital projects, consider the effects of planned capital projects on its
costs, and continue to review staffing levels.

We reviewed changes in water quality in Milwaukee-area waterways to
determine whether the decrease in the number and volume of sewer
overflows has reduced the amount of pollution entering the water. Our
review of water quality monitoring data suggests water quality has
improved within the combined sewer area, but water quality outside of
the combined sewer area has not improved substantially since 1994.
Furthermore, despite improvements within the combined sewer area, a
DNR report indicates neither Lake Michigan nor Milwaukee-area rivers
currently meet designated water quality standards specified in federal
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and state law. Other sources of pollution, including nonpoint sources,
continue to adversely affect water quality in the District’s service area.
Finally, the best available data indicate the Deep Tunnel may adversely
affect groundwater quality in limited areas.

Wastewater discharge permits issued by DNR affect many aspects of the
District’s operations. The permit under which the District is currently
operating includes effluent limits for its two wastewater treatment
plants; requirements for sludge disposal and the production of
Milorganite, a fertilizer made from sludge; guidelines for operating the
Deep Tunnel; restrictions on combined and sanitary sewer overflows;
and provisions for surface and groundwater monitoring.

Although both sanitary and combined sewer overflows have occurred
since the Deep Tunnel went into operation in February 1994, the District
has never violated the terms of its permit related to combined sewer
overflows. The permit allows either up to six combined sewer overflows
per year, or the capture and treatment of at least 85 percent of the total
annual wet-weather wastewater collected in the combined sewer area.
Although the District has had 24 combined sewer overflows since 1994,
there have never been more than 6 in a year. As noted, the District has
also had 39 sanitary sewer overflows since 1994. Its permit prohibits
sanitary sewer overflows unless they result from equipment damage,
temporary power interruption, or excessive storm runoff, or unless they
are unavoidable and necessary to prevent loss of life or severe property
damage.

DNR officials have alleged that at least 8 of the 39 sanitary sewer
overflows, which resulted in 471 million gallons of untreated sanitary
sewage being discharged into Milwaukee-area waterways, violated the
District’s permit. In March 2002, DNR and the Wisconsin Department
of Justice filed a lawsuit against the District in Milwaukee County
Circuit Court. The District maintains that all of these overflows were
unavoidable and, therefore, allowed under the terms of its permit. DNR
and the District have entered into a stipulated settlement of the lawsuit
under which the District has agreed to implement a number of initiatives
to reduce future overflows.

Our review of overflow data indicates that in four instances between
1994 and 2001, the District appears not to have submitted timely
reports to DNR on sewer overflows that released approximately
90,000 gallons of untreated wastewater into Milwaukee-area waterways.
The District ultimately reported these overflows in a quarterly report to
DNR, which did not issue a notice of noncompliance.

Based on our review of available information, it appears that the District
failed to meet other conditions of its permit on several occasions. For
example, groundwater standards for coliform bacteria have been
exceeded in at least 29 wells since 1995, and the Deep Tunnel was filled
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to a higher level than the permitted maximum five times since 1994.
Isolated violations of permit conditions such as these do not
automatically result in formal enforcement actions; historically, DNR
has instead relied on informal administrative enforcement procedures,
permit compliance schedules, and its authority to deny requested sewer
extensions to achieve compliance with permit conditions.

Sewer overflows occur throughout Wisconsin. Between 1996 and 2001,
288 communities reported a total of 988 overflows, resulting in
564.1 million gallons of wastewater being discharged to Wisconsin
waterways. DNR’s strategy for bringing the large number of
communities in Wisconsin with sanitary sewer overflows into
compliance with federal and state requirements includes identifying and
mapping every sewer overflow location in the state, working with
communities to improve reporting of overflows, and addressing the
problem of clean water inflow and infiltration into sanitary sewer
systems. DNR also intends to take steps that will require communities
that experience chronic sanitary sewer overflows to address their
underlying causes.

****
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The Milwaukee Metropolitan Sewerage District is responsible for
providing sewer services to 18 municipalities within its boundaries and is
authorized by statute to provide the same services to areas beyond its
boundaries. Currently the District’s boundaries include:

•  all of Milwaukee County with the exception of the
City of South Milwaukee and small areas of the cities
of Franklin and Oak Creek;

•  the portion of the Village of Bayside that is in
Ozaukee County; and

•  those portions of the City of Milwaukee that are in
Waukesha and Washington counties.

In addition, the District provides sewer services by mutual agreement to
all or parts of ten municipalities within Waukesha, Ozaukee, Racine, and
Washington counties.

The District is a special-purpose municipal corporation defined in
s. 200.23, Wis. Stats. Since 1982, it has been governed by the Milwaukee
Metropolitan Sewerage Commission. Seven of the Commission’s
11 members are appointed by the Mayor of the City of Milwaukee,
including 3 who must be elected officials. The remaining four
commissioners, including three who must be elected officials, are
appointed by a committee of the chief elected officials of municipalities
within the District other than the City of Milwaukee. The elected officials
appointed by the Mayor of the City of Milwaukee serve one-year terms;
all other commissioners serve three-year terms. The Commission appoints
an executive director, who has responsibility for managing the District’s
225.5 full-time equivalent (FTE) employees.

In response to stricter federal water quality standards, and as part of a
comprehensive sewer improvement program known as the Water
Pollution Abatement Program, the District began in 1986 to construct
19.4 miles of tunnels, at depths of up to 325 feet, for the temporary
storage of stormwater and sanitary sewage. Construction of these tunnels,
which are commonly referred to as the Deep Tunnel, was completed in
1993 at a cost of $716.0 million. Since 1994, when the Deep Tunnel was
put into operation, concerns have been raised about its performance and
the continued discharge of untreated or partially treated wastewater into
Milwaukee-area waterways, including the Milwaukee, Kinnickinnic, and
Menomonee rivers and their tributaries, as well as Lake Michigan.

Introduction

The District provides
sewer services to
municipalities within and
beyond its boundaries.
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Therefore, at the direction of the Joint Legislative Audit Committee, we
analyzed:

•  sewer overflows, including sanitary overflows that
discharge both untreated waste from households and
businesses, as well as combined sewer overflows that
discharge stormwater and sanitary sewage;

•  the District’s policies, procedures, and processes for
determining when untreated or partially treated
wastewater may be released into Milwaukee-area
waterways;

•  the District’s plans to reduce or prevent overflows
and diversions of sewage in the future, including the
estimated costs associated with these plans;

•  changes in water quality in Milwaukee-area
waterways, including which pollutants have adversely
affected water quality;

•  the adequacy of current and future efforts to evaluate
the integrity and the condition of the Deep Tunnel;
and

•  the District’s efforts to comply with its wastewater
discharge permit and the regulatory and enforcement
actions taken by the Department of Natural Resources
(DNR).

In conducting our evaluation, we interviewed officials of the Milwaukee
Metropolitan Sewerage District, DNR, the federal Environmental
Protection Agency (EPA), the contractor operating the District’s sewage
treatment system, and other interested parties. We reviewed
programmatic data related to the District, including operating and capital
budgets, program expenditures, contracts, procedure manuals, plant
operating records, and reports regarding operation of the District’s
wastewater treatment system prepared by consultants hired by the
District. In addition, we analyzed water quality monitoring data collected
by the District and other government agencies, and we reviewed reports
from consultants and government agencies that have assessed water
quality in Milwaukee-area waterways.



11

Water Pollution Abatement Program

The need for major improvements to the District’s sewage treatment
system originated in 1972, when amendments to the federal Clean
Water Act required states to enforce stricter standards for sewage
disposal. In Wisconsin, DNR is responsible for enforcing these federal
standards.

To meet the requirements of the Clean Water Act, DNR promulgates
administrative rules for municipal and industrial wastewater treatment
systems, reviews and approves facilities plans for these systems, and
issues permits that limit the amounts of various pollutants that may be
present when treated wastewater is discharged into lakes and rivers. In
1976, after DNR ordered the District to reduce the amount of sewage
discharged into Milwaukee-area waterways to meet the new, stricter
discharge limits, the District sought court action to prevent the discharge
limits from being enforced. In 1977, both parties agreed to a court order
that required the District to prevent overflows from sanitary sewers and
to greatly reduce overflows from combined sewers.

To meet these objectives, the District created its Water Pollution
Abatement Program, a comprehensive, multi-year sewer improvement
program that was designed to virtually eliminate sanitary sewer
overflows and to greatly reduce combined sewers overflows. In 1981,
DNR approved the District’s master facilities plan to implement the
program, which provided for:

•  upgrading the District’s sewage treatment plants;

•  improving and replacing the existing sewage
conveyance system; and

•  selecting an alternative to discharging sewage
overflows into Milwaukee-area waterways.

To accomplish the last provision, the District considered two
approaches. One called for creating separate storm sewers and sanitary
sewers, and treating the two waste systems separately. The other called
for preserving the combined sewers and treating both sanitary sewage
and stormwater. With the approval of DNR and the EPA, the District
eventually chose the second approach, which officials at that time
estimated would cost approximately $469.0 million less than
sewer separation.

The 1972 Clean Water
Act required
improvements to the
District’s sewage
treatment system.
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The total cost of the Water Pollution Abatement Program, including
construction of the Deep Tunnel and upgrades to two wastewater
treatment plants and the District’s sewer and conveyance system, was
$2.3 billion. As shown in Table 1, local, state, and federal funds
financed the District’s sewer improvement program.

Table 1

Water Pollution Abatement Program Expenditures
(in millions)

Funding Type Expenditures*
Percentage

of Total

Local $  958.3 42.3%

State:
  Grants
  Loans**

598.4
218.2

26.4
 9.7

Total state funding 816.6 36.1

Federal***     489.5  21.6

Total, all funding types $2,264.4 100.0%

* Does not include $603.8 million in interest costs incurred through capital cost financing.
** The District will eventually pay back all state loans with locally generated revenue.

*** Represents various EPA grants.

The District received $218.2 million (9.7 percent) of program funding
as loans from the State’s Clean Water Fund Program, which provides
financial assistance to municipalities through loans and limited grants.
Through December 2001, the Clean Water Fund Program had entered
into financial assistance agreements with municipalities totaling
$1.5 billion. The District is the largest recipient of Clean Water Fund
loans and accounts for $384.7 million (25.3 percent) of the loan
program’s financial assistance through December 2001.

District Operations

Each municipality within the District owns and operates its own sewer
system, which flows to a system of collector sewers that is owned and
operated by the District. Portions of the systems owned by the Village
of Shorewood and the City of Milwaukee are combined sewer systems
that convey both sanitary sewage and stormwater. The remainder of the

The Water Pollution
Abatement Program cost
$2.3 billion to complete.

Each municipality owns
and operates sewers that
flow into the District’s
collector sewers.
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municipalities in the District’s service area own and operate separate
stormwater sewers. Figure 1 shows the area served by combined sewers,
as well as all municipalities served by the District.

Figure 1

Milwaukee Metropolitan
Sewerage District Service Area
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The system of collector sewers owned and operated by the District is
known as the metropolitan interceptor sewer system. From the
metropolitan interceptor sewer system, wastewater is conveyed to one
of the District’s two wastewater treatment plants or, if capacity would
otherwise be exceeded, diverted to the Deep Tunnel.

The District’s Jones Island Wastewater Treatment Plant, located in the
Milwaukee Harbor, has a designed peak capacity of 330 million gallons
per day and an average daily wastewater inflow of 112 million gallons.
The District’s South Shore Wastewater Treatment Plant, located on
Lake Michigan in the City of Oak Creek, has a designed peak capacity
of 300 million gallons per day and an average daily wastewater inflow
of 100 million gallons. The Deep Tunnel was designed to store up to
405 million gallons of wastewater that, as a result of rain or snowmelt,
temporarily exceeds the capacity of the treatment plants or the
metropolitan interceptor sewer system. From the Deep Tunnel,
wastewater is pumped to both treatment plants over the course of
several days, as plant capacity permits. Wastewater flowing within both
the metropolitan interceptor sewer system and the local sewer systems is
monitored by an automated central control system, which allows remote
operation of the conveyance system, including control of the amount of
wastewater diverted to the Deep Tunnel.

District Revenues

The District’s primary sources of revenue are taxes levied on property
within the District, sewer user charges assessed against all
municipalities served by the District, interest income, and capital
charges on ten municipalities outside the District’s service area that do
not pay property taxes to the District. As shown in Table 2, the
District’s revenues have decreased from $139.0 million in 1997 to
$123.2 million in 2001, or by 11.4 percent, largely as a result of
decreased sewer user charges and capital charges to communities
outside of the District.

The Deep Tunnel was
designed to store up to
405 million gallons of
wastewater.

The District’s revenues
decreased from
$139.0 million in 1997 to
$123.2 million in 2001.
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Table 2

District Revenues
(in millions)

1997 2001
Percentage

Change

Property tax levies  $ 52.9 $ 62.1 17.4%
Sewer user charges  53.9  43.4 (19.5)
Interest income  10.8  6.7 (38.0)
Fertilizer sales  6.3  5.8 (7.9)
Capital charges*  12.6  2.6 (79.4)
Other**      2.5      2.6 4.0

Total $139.0 $123.2 (11.4)

* Represents capital charges to communities outside of the District.
** Includes insurance settlements, a payment from the Department of

Transportation related to damage caused by the December 2000
failure of the Hoan Bridge, charges to United Water Services,
and records request charges.

The District levies a property tax to fund capital improvement projects
and debt service. The property tax was the District’s largest source of
revenue in 2001, representing 50.4 percent of total revenues. Sewer user
charges, the District’s second-largest revenue source, were 35.2 percent.
Sewer user charges fund operating and maintenance expenses. The
District assesses sewer user charges on each municipality within its
service area based on the level of pollutants in the wastewater, the
volume of wastewater the municipalities contribute to the District’s
system, and the number of sewer connections within each municipality.
The municipalities, in turn, directly bill their residential, commercial,
and industrial users. The District’s sewer user charges decreased
19.5 percent from 1997 to 2001 for all municipalities using its treatment
services. Changes in user charges for each of the municipalities served
by the District are shown in Appendix 1.
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Operating Expenses

As shown in Table 3, the District’s operating expenses decreased from
$116.9 million in 1997 to $114.5 million in 2001, or by 2.1 percent.
A principal reason for the decrease is that the District entered into a
ten-year contract with a private company—United Water Services
Milwaukee LLC—beginning March 1, 1998, for the operation and
maintenance of the District’s two wastewater treatment plants, its
conveyance system, and fertilizer production.

Table 3

District Operating Expenses
(in millions)

1997 2001
Percentage

Change

Depreciation expense  $ 49.9 $ 57.8 15.8%
Operations and maintenance  45.3  37.7* (16.8)
Administration  15.3  13.7 (10.5)
Other**      6.4      5.3 (17.2)

Total $116.9 $114.5 (2.1)

* Includes $31.9 million paid to United Water Services.
** Includes industrial waste and conveyance monitoring costs and laboratory

and research services.

The District paid United Water Services $31.9 million in 2001 to
perform these services. Under the terms of the contract, the District
retains ownership of all facilities and assets and continues to operate its
industrial waste pretreatment program and to be responsible for
managing its capital projects; financial administration; water quality
monitoring; laboratory and research services; sales and marketing of
Milorganite and Agri-life, the organic fertilizers that are byproducts of
the wastewater treatment process; administration of a minority business
development and training program; and contract compliance.

Largely as a result of privatization, the District’s staff has declined by
60.6 percent, from 572.0 FTE positions in 1997 to 225.5 FTE positions
in 2002. As shown in Table 4, the largest division is operations,
administration, and compliance, which includes contract compliance
activities, laboratory services, industrial waste pretreatment, water

The District contracts
with a private vendor to
operate and maintain its
two wastewater treatment
plants.
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quality monitoring, and conveyance monitoring. Since 1997, the District
has made organizational changes to its operating structure each year.
Appendix 2 shows its organizational chart and staffing levels for 2002,
which were approved by the Commission in October 2001.

Table 4

District FTE Positions
2002

Division Number

Operations, administration, and compliance  112.0
Technical services 56.0
Information and community education  32.5
Executive director  14.0
Legal services  9.0
Commission services    2.0

Total  225.5

In 1997, the District estimated its cost savings from privatization to be
$145.8 million over the ten-year contract period. A consultant hired in
2001 to review contract performance estimated that the District had
saved $36.5 million over the first three years of the contract, or
$1.4 million more than projected. The increased cost savings resulted
primarily from increased natural gas prices in 2000, which would have
been the District’s responsibility if it had not transferred this risk to its
contractor.

The District’s spending in two areas has raised concerns. First, some
have questioned the amount spent for contracts with private firms and
in-house staff who lobby on an array of environmental and financial
issues at both the federal and the state level. As shown in Table 5, the
District’s total lobbying expenditures ranged from a high of $253,093
in 2001 to a low of $159,715 in 1998 and have generally increased over
time. Examples of 2001 lobbying expenditures include $25,000 related
to a DNR fertilizer land spreading rule, $30,000 related to flood control
issues, and $22,750 related to a bill that would have permitted the
District to obtain selected construction contracts without the need to use
a competitive bidding process in every instance.

The District’s lobbying
expenditures totaled
$253,093 in 2001.
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Table 5

District Lobbying Expenditures

1997 1998 1999 2000 2001

Federal Government Issues
Contractors $  92,608 $110,366 $ 62,875 $ 99,111 $ 95,294
District staff*       –     - -      –     2,532      3,328     6,129

Subtotal  92,608  110,366  65,407 102,439  101,423

State Government Issues
Contractors  60,108  29,699  122,742  78,405  129,369
District staff*     36,615  19,650     28,817  18,483  22,301

Subtotal     96,723     49,349   151,559    96,888   151,670

Total $189,331 $159,715 $216,966 $199,327 $253,093

* Represents salaries, fringe benefits, and overhead for staff involved in lobbying. Data related to federal
government issues were not available for 1997 and 1998.

Second, there has been interest in the amount the District spends on
public relations. We reviewed this spending, which includes internal and
external communications, such as newsletters and press releases;
environmental education activities; community relations, such as
meetings with local officials and interest groups; printing; and similar
types of activities. In assessing public relations expenditures, we did not
include public information efforts associated with the District’s
household hazardous waste program and marketing Milorganite.
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As shown in Table 6, public relations and related expenditures
have increased from $394,661 in 1999 to $516,168 in 2001, or by
30.8 percent. However, the area of community relations, which includes
meetings with local officials, public education, and special events,
reflected the largest increase in costs (320.9 percent) over this
period. The second-largest increase, 45.5 percent, was in internal
communications, such as a monthly newsletter to update the District’s
own employees on its activities and accomplishments.

Table 6

District Public Relations and Related Expenditures

Category 1999 2000 2001
Percentage

Change

External communications  $101,575  $147,023  $107,611 5.9%
Capital projects  77,350  74,806  85,777 10.9
Administration and management  76,248  74,650  76,475 0.3
Community relations  15,880  36,057  66,836 320.9
Internal communications  42,772  46,563  62,223 45.5
Graphics  63,208  42,678  60,845 (3.7)
Environmental education  0  37,618  41,554 n/a
Other activities     17,628     10,518     14,847 (15.8)

Total $394,661 $469,913 $516,168 30.8

Planned Capital Expenses

Although all components of the Water Pollution Abatement Program
were completed in 1996, the District continues to incur substantial
capital expenses for improvements to its existing systems, for
watercourse improvement projects intended to prevent flooding, and
for debt service on its capital projects. As shown in Table 7, the District
has anticipated spending $1.3 billion for capital expenses through 2007,
including $458.4 million for additional improvements to its sewage
conveyance system, which will add additional conveyance and sewage
storage capacity.

Public relations and
related expenditures
increased 30.8 percent
from 1999 to 2001.
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Table 7

District Capital Plan, 2001-2007
(in millions)

Projects Amount
Percentage

of Total

Sewage conveyance system $   458.4 34.4%
Debt service  442.7 33.3
Watercourse improvements  252.0 18.9
Wastewater treatment plants  123.2 9.3
Other*        54.4    4.1

Total $1,330.7 100.0%

* Includes facilities planning, a minority business development and
training program, environmental insurance, financial planning, and
information technology.

The District expects to use a variety of sources to fund these planned
projects. As shown in Table 8, $500.5 million (37.6 percent) will come
from property tax levies from communities within the District.
Municipalities served by but located outside of the District will provide
$121.7 million through capital charges assessed by the District. Unlike
sewer user charges, both capital charges and property tax levies are
based on the total property tax value within each community, multiplied
by $1.70 per $1,000 of equalized property value. The $1.70 rate has
been in effect since 1997 and is projected to remain at this level through
2007. From 1987 through 1994, when the majority of work related to
completion of the Water Pollution Abatement program was done, the
rate was approximately $3.00. It should be noted that during the past
several years, capital charges have been reduced by credits for
watercourse improvement projects.

The District’s second-largest source of capital funding is the Clean
Water Fund, which is expected to provide $352.4 million in loans
through 2007 to help the District fund capital costs. The District will
eventually pay these loans back with property tax revenue.
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Table 8

Capital Project Funding Sources, 2001-2007
(in millions)

Source Amount
Percentage

of Total

Property tax levies $   500.5 37.6%
Clean Water Fund loans 352.4 26.5
General obligation bonds 256.9 19.3
Capital charges 121.7 9.1
Fund balance 47.3 3.6
Interest income 26.3 2.0
Grants*       25.6    1.9

Total $1,330.7 100.0%

* Represents various EPA grants.

****
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Although the Deep Tunnel has significantly reduced both the number
and the volume of overflows, it has not achieved the results anticipated
when the District’s Water Pollution Abatement Program was planned.
Sanitary sewer overflows continue to occur, and more than twice as
many combined sewer overflows as predicted have occurred since the
Deep Tunnel began operation. Several factors contribute to this
problem, including large storms in recent years, capacity issues in the
Deep Tunnel and the District’s sewers and treatment facilities, and
operational policies that have exacerbated overflows.

Quantifying Sewer Overflows

Before the Deep Tunnel was completed, the District reported an average
of 50 sewer overflows annually. Since the first year of the tunnel’s
operation in 1994, the District estimates that the Deep Tunnel has
captured more than 40 billion gallons of wastewater and prevented
240 sewer overflows into area waterways. Nevertheless, when
wastewater flows exceed either the capacity of the Deep Tunnel or the
ability of the sewer system to convey wastewater to the tunnel or
treatment plants, overflows occur. The District maintains a total of
153 overflow points from which untreated wastewater may be
discharged into local waterways: 121 at combined sewer locations,
and 32 at sanitary sewer locations. As noted, sanitary sewer overflows
discharge untreated waste from households and businesses; combined
sewer overflows discharge a combination of stormwater and sanitary
sewage.

Although the Deep Tunnel and related projects were designed to
virtually eliminate sanitary sewer overflows and all but an average of
1.4 combined sewer overflows each year, both types of overflows have
occurred in each year since the Deep Tunnel became operational. As
shown in Table 9, there have been 39 sanitary sewer overflows since
1994, or an average of 4.9 annually, and 24 combined sewer overflows,
or an average of 3.0 annually. Nevertheless, the District has not violated
the provision of its wastewater discharge permit with DNR that allows
up to six combined sewer overflows annually. The extent to which it
may have violated its permit related to sanitary sewer overflows has
never been resolved.

Sewer Overflows

The District estimates the
Deep Tunnel has
prevented 240 sewer
overflows since 1994.
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The District believes that when the capacity of its sewer system is
exceeded, sewer overflows are preferable and a lesser public health
threat than the alternative, which is sewage backing up into the
basements of homes and businesses. In addition, these overflows
prevent damage to the District’s two treatment plants, the Deep Tunnel,
and sewer systems.

Table 9

Number of Sewer Overflows*

Year
Sanitary Sewer

Overflows

Combined
Sewer

Overflows Total

1994 1 1 2
1995 5 1 6
1996 3 4 7
1997 5 2 7
1998 4 2 6
1999 8 6 14
2000 5 5 10
2001  8  3 11

Total** 39 24 63

* During 19 storms, there was both a sanitary sewer overflow
and a combined sewer overflow.

** Mechanical failures caused 11 sanitary sewer overflows, and
inappropriate sewer connections caused 3 combined
sewer overflows.

As shown in Table 10, since it began to operate the Deep Tunnel, the
District has discharged 13.2 billion gallons of untreated wastewater into
area waterways, including 12.3 billion gallons from combined sewers
and 936.7 million gallons from sanitary sewers. 1999 and 2000 were
years of exceptionally large overflows, primarily as a result of the
unusually high rain and snowmelt levels in those years.

Since construction of the
Deep Tunnel, the District
has discharged
13.2 billion gallons of
untreated wastewater.
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Table 10

Total Volume of Wastewater Discharged in Sewer Overflows
(millions of gallons)

Year

Sanitary
Sewer

Overflows

Combined
Sewer

Overflows Total

1994 2.3 171.2 173.5
1995 73.2 773.3 846.5
1996 67.7 674.9 742.6
1997 248.6 1,991.5 2,240.1
1998 79.6 629.3 708.9
1999 271.7 4,105.4 4,377.1
2000 137.5 3,489.7 3,627.2
2001   56.1      464.6     520.7

Total 936.7 12,299.9 13,236.6

Despite the continuing overflows, the Deep Tunnel has substantially
reduced both the frequency and the volume of sewer overflows. As
shown in Table 11, after its completion, the average annual volume of
combined sewer overflows was reduced by 5.5 billion gallons per year,
or 78.3 percent. Similarly, the average annual volume of sanitary sewer
overflows was reduced by 1.7 billion gallons per year, or 93.4 percent.

Table 11

Average Annual Overflow Volumes
(millions of gallons)

Estimated
Pre-Tunnel*

Actual
Post-Tunnel

Percentage
Reduction

Combined sewer overflows 7,077 1,537 78.3%
Sanitary sewer overflows 1,769  117 93.4

Total 8,846 1,654 81.3

* The estimated average annual volume of wastewater discharged through
sewer overflows before the Deep Tunnel began operation was determined
by a consultant retained by the District.

The Deep Tunnel has
reduced the average
annual volume of
combined sewer
overflows by 78.3 percent.
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Factors Contributing to Overflows

Many factors contribute to sewer overflows, including mechanical
failures, such as stray voltage and computer malfunctions that can cause
gates to open and discharge sewage into waterways, and faulty sewer
system connections. Mechanical failures caused 11 sanitary sewer
overflows since 1994, but these resulted in the discharge of only
2.7 million gallons, or 0.3 percent of all sanitary sewer overflows that
occurred. In addition, in two instances, inappropriate sewer connections
resulted in the discharge of 74,000 gallons of untreated wastewater from
combined sewers. This represents less than .01 percent of the total
combined sewer overflows.

The remainder of the sewer overflows occurred during wet weather and
were caused by:

•  the magnitude of storms in recent years;

•  the capacity of both the Deep Tunnel and the
District’s sewer system; and

•  operational policies of the District and its contractor.

Storm Size

A major factor contributing to overflows in recent years is the increase
in the number of large storms that produce wastewater flows exceeding
the capacity of the Deep Tunnel and the District’s sewage conveyance
system. During planning for the Water Pollution Abatement program,
the District estimated the storage capacity requirement for the Deep
Tunnel and related projects based on the largest storm previously
recorded in the Milwaukee area, which occurred in June 1940. This
storm of record generated approximately 6 inches of rain during a
48-hour period. On that basis, the District concluded that the Deep
Tunnel’s storage capacity of 405 million gallons would be sufficient to
prevent virtually all sanitary sewer overflows and all but an average of
1.4 combined sewer overflows per year.

An increase in the
number of large storms
has contributed to sewer
overflows.



27

Since the Deep Tunnel’s first year of operation in 1994, five storms
have been larger than the June 1940 storm of record. In total, these five
storms resulted in the discharge of 4.8 billion gallons of untreated
wastewater from sanitary and combined sewers, or 36.4 percent of the
District’s overflow volume since completion of the Deep Tunnel. As
shown in Table 12, the largest overflow occurred during a June 1997
storm that produced 8.1 inches of rain over a 36-hour period at some
locations in the District’s service area. This storm filled the Deep
Tunnel and resulted in 203.0 million gallons of untreated sanitary
sewage and 1.6 billion gallons of untreated combined wastewater being
discharged into area waterways.

Table 12

Storms Larger than the June 1940 Storm of Record
 (millions of gallons)

Date of Overflow

Maximum
Rainfall
(inches)

Duration
(hours)

Sanitary Sewer
Overflow
Volume

Combined Sewer
Overflow
Volume

Total
Overflow
Volume

June 21-23, 1997 8.1 36 203.0 1,607.8 1,810.8
July 2-4, 1997 2.3 1 45.3 383.6 428.9
August 5-8, 1998 8.9 48 79.5 475.3 554.8
July 21-24, 1999 3.9 12 62.2 1,126.2 1,188.4
July 2-3, 2000 4.7 12     4.7    791.7    796.4

Total 394.7 4,384.6 4,779.3

However, the District’s sewer system and the Deep Tunnel have proven
to be insufficient to capture wastewater generated by storms smaller
than the 1940 storm. As shown in Table 13, precipitation from
16 storms smaller than the storm of record has resulted in the discharge
of 8.4 billion gallons of untreated wastewater into area waterways.
For example, wastewater generated by the second of two storms in
April 1999, which produced a maximum of 3.3 inches of rain over a
36-hour period, filled the Deep Tunnel and resulted in an overflow of
784.1 million gallons of untreated wastewater. The District could not
capture the wastewater generated by these smaller storms because of
both limited storage capacity and two operational policies of the District
and its contractor.

The Deep Tunnel has not
captured all wastewater
generated by storms of a
size it was designed to
handle.
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Table 13

Overflows Resulting from Storms Smaller than the 1940 Storm
(thousands of gallons)

Date of Overflow

Sanitary Sewer
Overflow
Volume

Combined Sewer
Overflow
Volume Total

February 19, 1994 2,310* 171,200 173,510
August 27-31, 1995 62,324 773,280 835,604
June 17-20, 1996 67,640 674,825 742,465
November 10-11, 1998 32* 154,000 154,032
January 23-24, 1999 15* 214,800 214,815
April 9-10, 1999 48,680 644,900 693,580
April 23-24, 1999 74,501 709,600 784,101
June 13-14, 1999 83,885 911,200 995,085
September 28-29, 1999 72* 498,711 498,783
May 17-20, 2000 109,650 1,539,100 1,648,750
June 1-2, 2000 29* 194,200 194,229
August 5-6, 2000 1,990 127,200 129,190
September 11-14, 2000 21,130 837,500 858,630
February 9-10, 2001 55,840 261,900 317,740
June 12-13, 2001  0   99,400   99,400
August 25, 2001            0     103,300    103,300

Total 528,098 7,915,116 8,443,214

* These five sanitary sewer overflows were caused by equipment malfunction or insufficient
conveyance capacity in the District’s sewer system and were unrelated to the Deep Tunnel’s capacity.
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Sewer System Capacity

The ability of the District’s sewer system to convey wastewater and to
store excess amounts in the Deep Tunnel until they can be treated is
limited by surface water that flows directly into sanitary sewers through
roof drains, sump pumps, leaky manhole covers in local sewers, and
improper storm sewer connections, as well as by groundwater that
infiltrates the system through defective sewers and manholes. A
capacity problem also limits the District’s ability to capture and store
wastewater, and the amount of space available for wastewater in the
Deep Tunnel has been reduced by groundwater infiltration and sediment
deposits in the Deep Tunnel.

Water Inflow and Infiltration - Sanitary sewers are designed to carry
only household and industrial waste and to exclude stormwater;
however, all sanitary sewer systems experience inflow and infiltration to
some extent, particularly as sewers age. Excessive, unintended water
entering the sewer system as inflow and by infiltration presents a
problem for both the District and the municipalities it serves.

In planning the Deep Tunnel’s capacity, engineers assumed inflow
and infiltration would be reduced by 12.5 percent through projects
undertaken as part of the Water Pollution Abatement Program.
However, the most current information available suggests that inflow
and infiltration have actually increased by 17.4 percent over 1980 levels.
According to the District, the increase in inflow and infiltration suggests
progressive deterioration of the sewer systems over time, because higher
rates of infiltration are expected in aging sewer systems. The District
also believes that faulty construction techniques and illegal connections
of sump pumps by homeowners in some developments have contributed
to the problem.

The amount of inflow and infiltration entering sanitary sewers varies
among municipalities within the District’s service area. The District has
established a standard under which a peak wastewater flow equal to
or less than six times dry-weather flow is acceptable, but a peak
wastewater flow that exceeds six times dry-weather flow is excessive.
As shown in Table 14, the increase in peak wastewater flow ranges from
a low of 2.8 times the dry-weather flow for Germantown, which is 1 of 7
municipalities that meet the District’s standard, to a high of 16.4 times
the dry-weather flow for Elm Grove and Fox Point, which are 2 of 21
municipalities that do not. It should be noted that the District does not
measure inflow and infiltration in its own sewer system; therefore,
no data are available to measure whether the District meets its own
standard. District officials indicate that they believe the amount of inflow
and infiltration contributed by the District’s sewer system is small.

Inflow and infiltration, a
siphon problem, and
sediment deposits limit
capacity.

The most current
information suggests that
inflow and infiltration
have increased by
17.4 percent over
1980 levels.
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Table 14

Dry-Weather and Peak Flow for Sanitary Sewers in 28 Municipalities
(thousands of gallons per day)

Municipality
Dry-

Weather Flow Peak Flow

Ratio of Peak
Flow to Dry-
Weather Flow

Meets District Standard

Germantown 2,446 6,830 2.8
Oak Creek 5,575 29,143 5.2
Muskego 1,412 7,681 5.4
West Milwaukee 2,096 11,497 5.5
New Berlin 3,646 20,201 5.5
Thiensville 521 2,971 5.7
Brown Deer 2,769 15,763 5.7

Does Not Meet District Standard

Cudahy 4,892 30,980 6.3
Caddy Vista 35 222 6.3
Mequon 2,269 15,834 7.0
Greendale 2,283 16,131 7.1
Wauwatosa 8,819 63,772 7.2
Menomonee Falls 2,630 19,976 7.6
Brookfield 2,901 22,785 7.9
Milwaukee* 44,531 385,875 8.7
Franklin 1,854 16,591 8.9
Hales Corners 964 8,955 9.3
Whitefish Bay 1,730 17,286 10.0
Glendale 2,152 21,836 10.1
West Allis 8,236 86,292 10.5
St. Francis 1,336 14,375 10.8
Greenfield 3,587 42,904 12.0
Butler 451 5,883 13.0
River Hills 511 6,963 13.6
Bayside 846 11,706 13.8
Shorewood* 327 4,883 14.9
Fox Point 920 15,042 16.4
Elm Grove 1,042 17,042 16.4

* Includes only the areas of Milwaukee and Shorewood served by their own sanitary sewers,
not these municipalities’ combined sewers.
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Sewer Capacity Limitations Caused by Siphons - The existing sewer
system restricts the amount of wastewater that can pass from the
District’s interceptor sewers through siphons that carry it under the
Milwaukee River to the Jones Island Wastewater Treatment Plant. The
Jones Island treatment plant was designed to treat a peak flow of
330 million gallons of wastewater per day; however, a consulting firm
hired by the District reported in August 2001 that the siphons can
deliver no more than 260 million gallons per day, which is 21.2 percent
less than the plant’s peak capacity. As a result, during periods of heavy
precipitation, a significant amount of wastewater is diverted into the
Deep Tunnel rather than treated immediately by the Jones Island
treatment plant.

Although the siphons were updated in the mid-1980s as part of the
Water Pollution Abatement Program, the problem was only recently
identified. District officials have indicated they can partially compensate
for this problem by pumping additional wastewater directly from the
Deep Tunnel.

The siphon problem contributes to overflows because it results in the
annual diversion of an estimated 1.0 to 2.0 billion gallons of wastewater
to the Deep Tunnel. If the siphons operated as originally planned, this
diverted wastewater would be conveyed to the Jones Island plant for
treatment rather than to the Deep Tunnel, where it occupies available
storage capacity and contributes to larger overflows. The extent to
which overflow volume has increased because of inadequate siphon
capacity cannot be calculated from available data.

Inflow, Infiltration, and Sediments in the Deep Tunnel - When the Deep
Tunnel was constructed out of the natural bedrock, approximately
45 percent of its length was lined with concrete, and cracks in the walls
of the remainder of the tunnel were grouted to control groundwater
infiltration. Although the District’s operating and maintenance manual
recommends an inspection of the Deep Tunnel after the first year of
operation and at five-year intervals thereafter, the District did not
inspect the tunnel until early 2002. At that time, a consultant estimated
that 2.8 million gallons of groundwater enter the tunnel each day. That
amount is 1.9 million gallons per day less than original estimates.
District officials speculate that minerals contained in groundwater have,
over time, sealed or reduced the size of cracks in the Deep Tunnel’s
walls.

The consulting firm concluded that the Deep Tunnel was generally in
good condition and operating as expected, and it recommended the
Deep Tunnel be inspected at ten-year intervals. However, the 2002
inspection did show that at least 2.5 million gallons of wastewater and
521,000 gallons of groundwater were inadvertently reaching the Deep
Tunnel daily from leaky sewers. For example, the consulting firm found
that a City of Milwaukee sewer was plugged with sand and gravel,

The District’s ability to
capture and store
wastewater is limited by a
capacity problem with its
siphons.

Inadequate siphon
capacity contributes to
overflows because
wastewater is diverted to
the Deep Tunnel rather
than conveyed for
treatment.
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causing a diversion of wastewater into the Deep Tunnel, and two of the
District’s sewers were plugged with debris that was causing wastewater
to enter the Deep Tunnel. It is not known how long these diversions
occurred, but the obstructions have been removed.

A buildup of sediments consisting of rocks, sand, and silt was found in
portions of the Deep Tunnel, along with other materials, such as
sports balls and plastic bottles. It is estimated that sediments and
other materials have reduced the capacity of the Deep Tunnel by
approximately 0.5 percent, or 2.1 million gallons. In April 2002, the
consulting firm that performed the inspection recommended removal of
the sediments and other material and estimated the costs for removal
and disposal at between $2.2 million and $2.5 million. However, in a
May 2002 letter to the District, the firm modified its recommendation to
indicate that the removal of sediments did not require immediate action.
At this time, it is not known whether the District will proceed with
removal of sediments and other material from the Deep Tunnel.
However, the District is unlikely to undertake additional grouting,
because its consulting firm determined that additional grouting would
eliminate less than half of the present infiltration and would be more
than three times as costly as continuing to pump and treat the water
entering through infiltration.

Operational Policies

The District and United Water Services have established procedures that
are intended to meet the requirements of the District’s wastewater
discharge permit with DNR, including eliminating sanitary sewer
overflows, minimizing combined sewer overflows, and avoiding
overfilling the Deep Tunnel. While the District has generally met these
requirements of its permit, we found that its procedures for eliminating
sanitary sewer overflows have led to larger combined sewer overflows
than would have otherwise been the case. In addition, we found that
United Water Services has shut off Deep Tunnel pumps during periods
of peak electricity rates in order to save money, despite larger overflows
caused by this practice.
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Deep Tunnel Sanitary Sewage Reserve Capacity - Combined sewer
overflows generally contain lower levels of pollution than sanitary
sewer overflows because combined sewage is diluted by rain and
snowmelt. As a result, the District’s wastewater discharge permit issued
by DNR generally prohibits sanitary sewer overflows but allows up to
six combined sewer overflows each year.

Because of the location of the Deep Tunnel and the configuration of the
sewer system, wastewater from combined sewers reaches the tunnel first
during a storm. In an attempt to eliminate sanitary sewer overflows, as
required by its permit, the District reserves a portion of the Deep
Tunnel’s capacity to capture the sanitary sewage. One consequence of
this policy is that the District allows combined sewer overflows to occur
even though the Deep Tunnel is not full.

The volume reserved in the Deep Tunnel for sanitary sewage has
changed over the years. Following a July 1999 storm in which
62.2 million gallons of sanitary sewage were discharged into area
waterways, the District increased the amount of the Deep Tunnel’s
capacity reserved for sanitary sewage from 40 million gallons to
200 million gallons. By reserving additional capacity for sanitary
sewage, the District minimizes the likelihood of a sanitary sewer
overflow. It should be noted that the 200 million gallon reserve capacity
is intended as a general guideline, and the District expects United Water
Services to modify the reserve capacity during a storm based on
predicted wastewater flows and precipitation intensity in various areas
of the District.

The new reserve policy has reduced the volume of sanitary sewage
overflows, but it has also resulted in combined sewer overflows that
could have been avoided or reduced if the Deep Tunnel had been filled
to capacity. For example, in a July 2000 storm, an estimated 70 million
gallons of additional sanitary sewage that would have been discharged
into area waterways under the 40 million gallon reserve policy was
captured under the new policy. However, during the same storm,
93.5 million gallons of storage capacity, or nearly a quarter of the Deep
Tunnel’s capacity, remained unused while 791.7 million gallons of
untreated combined wastewater was discharged into area waterways.

Overall, during six of the nine combined sewer overflows that have
occurred since the new reserve policy was adopted, a significant amount
of the Deep Tunnel’s capacity went unused. As shown in Table 15, over
100 million gallons of unused storage capacity remained in the Deep
Tunnel during three different overflows since the new policy was
enacted. If the Deep Tunnel’s storage capacity would have been

Combined sewer
overflows may occur even
when the Deep Tunnel is
not full.

A policy change has
reduced the volume of
sanitary sewage overflows
but increased the volume
of combined overflows.
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completely utilized during these storms, combined sewer overflows
would have been reduced by 656 million gallons, or 14.1 percent.
Moreover, during the August 2001 overflow, enough storage capacity
remained in the Deep Tunnel to capture all of the combined sewage that
was released into Milwaukee-area waterways.

Table 15

Available Deep Tunnel Storage Capacity During Overflows Since September 1999
(thousands of gallons)

Overflow Dates
Combined Sewer
Overflow Volume

Sanitary Sewer
Overflow Volume

Unused Deep
Tunnel Storage

Capacity

September 28-29, 1999 498,711 72* 149,170
May 17-20, 2000 1,539,100 109,650 2,500
June 1-2, 2000 194,200 29* 109,640
July 2-3, 2000 791,700 4,736 93,520
August 5-6, 2000 127,200 1,990 46,670
September 11-14, 2000 837,500 21,130 2,680
February 9-10, 2001 261,900 55,840 4,940
June 12-13, 2001 99,400 0 67,770
August 25, 2001   103,300            0 179,080

Total 4,453,011 193,447 655,970

* These sanitary sewer overflows resulted from insufficient conveyance capacity and were unrelated
to the Deep Tunnel’s capacity.

District officials have indicated that reserving adequate storage capacity
for sanitary sewage depends on accurately predicting weather patterns
and storm intensity, which affect the volume of wastewater entering the
District’s sewer system from each municipality’s sanitary sewers.
However, limited data are currently available to allow the District to
determine how much capacity must be reserved during a storm to
capture sanitary sewage. As noted, unlike wastewater flows from the
combined sewers, which can reach the Deep Tunnel in a matter of
minutes after the start of a storm, it may take several hours for the flows
from sanitary sewers to reach the Deep Tunnel. The automated system
the District currently uses to monitor wastewater volume throughout its
service area does not permit precise predictions of the volume of
sanitary sewage that will enter the Deep Tunnel, and weather
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predications are frequently inaccurate. Therefore, United Water Services
must make decisions that affect the amount of wastewater that may be
discharged into local waterways without complete information.

Turning Off Deep Tunnel Pumps - In an effort to reduce costs, United
Water Services uses two different sources of electrical power for pumps
that remove wastewater from the Deep Tunnel. United Water Services
purchases electric power from the local electric utility from 10:00 p.m.
to 9:59 a.m. weekdays and on weekends and holidays, when the rates
are lower (off-peak). United Water Services generates its own electrical
power with turbines at the Jones Island Wastewater Treatment Plant
during other peak times, when purchasing electricity from the utility is
more expensive.

When United Water Services changes the source of power supplied to
the pumps, the pumps must be shut off for at least one hour to cool
before they can be restarted. Turning the pumps off reduces the amount
of wastewater that is pumped from the Deep Tunnel, thereby decreasing
the available storage space and influencing decisions on when gates
are closed or reopened to allow wastewater into the tunnel. Based
on our review of detailed overflow data from June 1999 through
December 2001, we estimate that an additional 107.0 million gallons
of untreated wastewater was discharged into area waterways during
six overflows as a result of turning pumps off to switch power sources.
Available data did not permit us to estimate the volume of additional
sewer overflow that resulted from this policy before June 1999. District
officials indicated that this procedure has been a standard practice since
early 1996, and therefore precedes the contract with United Water
Services, which began in March 1998.

Although we estimate that United Water Services saved approximately
$515,000 by switching power sources during these overflows, turning
off the pumps in order to save money appears to violate the terms of its
contract with the District. District officials indicated they have been
working with United Water Services for the past three years to resolve
the problem and that in September 1999, they issued a notice of contract
noncompliance to United Water Services that was related to this issue.
However, the notice did not specifically address the issue of turning off
the pumps during overflows as a cost-saving measure. In addition, the
District did not issue additional notices of noncompliance even though
United Water Services turned pumps off during sewer overflows on four
occasions subsequent to September 1999.

After we raised this issue with the District during the course of our
audit, the District specifically directed United Water Services in
March 2002 to continuously operate the Deep Tunnel pumps, regardless
of energy costs, whenever the Deep Tunnel is being used to capture and
store wastewater. District records indicate that during an April 2002
sewer overflow, the pumps were operated continuously as required. It

A money-saving strategy
resulted in the discharge
of an additional
107.0 million gallons
of wastewater.
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should be noted that the contract between the District and United Water
Services does not give the District authority to impose any financial
penalty against United Water Services for its apparent breach of the
contract.

District officials indicated that they plan to upgrade electrical equipment
in order to allow operators to switch power sources without having to
turn off the pumps. A contract for preliminary engineering of this work
was approved in January 2001, and construction is to be completed in
spring 2003. The District estimates this upgrade will cost between
$50,000 and $100,000.

Sewer Overflows in Wisconsin

The District is not the only operator in Wisconsin to experience sewer
overflows. As shown in Table 16, there were 988 reported sewer
overflows, excluding the District, from 1996 through 2001, which
resulted in the discharge of 564.1 million gallons of untreated
wastewater to Wisconsin waterways. These overflows, in 288 different
sewer systems, were caused by rain, snowmelt, equipment failure,
power outages, plugged sewers, and flooding.

Table 16

Statewide Sewer Overflows, Excluding the District

Year Number
Estimated Volume

(millions of gallons)

1996 173 115.3
1997 124 81.2
1998 177 113.2
1999 148 77.2
2000 194 77.6
2001 172   99.6

Total 988 564.1

Excluding the District,
there were 988 reported
sewer overflows in
Wisconsin from 1996
through 2001.
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Sewer overflows occur in the District’s sewer system as well as in sewer
systems owned and operated by the municipalities it serves. As shown
in Table 17, 19 of the 28 municipalities served by the District reported a
total of 189 sewer overflows from 1996 through 2001, resulting in the
discharge of 146.1 million gallons of untreated wastewater to
Milwaukee-area waterways. Approximately 86.0 percent of these
overflows were caused by rain, snowmelt, or flooding.

Table 17

Sewer Overflows in Municipalities Served by the District*
1996 through 2001

Municipality Number
Estimated Volume
(millions of gallons)

West Allis 22 3.4
Brookfield 20 40.9
Wauwatosa 20 11.6
Milwaukee 14 33.8
Whitefish Bay 13 11.3
Bayside 12 2.1
Menomonee Falls 12 6.5
Elm Grove 11 3.6
Cudahy 10 0.7
Mequon 10 17.2
River Hills 8 1.3
Brown Deer 7 1.0
Hales Corners 7 0.4
New Berlin 7 4.4
Fox Point 5 1.4
Germantown 5 2.3
Shorewood 3 <0.1
Muskego 2 1.2
Thiensville    1    3.0

Total 189 146.1

* The cities of Franklin, Glendale, Greenfield, Oak Creek, and
St. Francis; the villages of Butler, Greendale, and West Milwaukee;
and the Caddy Vista Sewer District reported no sanitary sewer
overflows from 1996 through 2001.

****
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Through 2010, the District plans to spend $786.4 million on capital
projects to increase capacity and reduce the amount of stormwater
entering sanitary sewers. These projects include building additional
wastewater storage, making improvements to the sewer system,
implementing a new wastewater flow control system, and increasing
treatment plant capacity. In addition, the District is undertaking
watercourse improvement projects in an effort to reduce flooding and
improve water quality. The District is also preparing to begin work on
its comprehensive 2020 Facility Plan, which will review a broad array
of alternatives for reducing future overflows, preventing flooding,
protecting the environment, and improving water quality. That plan is
expected to be completed in 2007.

Efforts to Increase Capacity

To increase the capacity of its system, the District plans to:

•  add additional wastewater storage capacity;

•  improve and rehabilitate the Jones Island siphons,
the collector sewers, and other aspects of its sewer
system;

•  update its control system to evaluate changes in
storage capacity over time; and

•  increase the wastewater processing capacity of its
treatment plants.

Additional Storage Capacity

By December 2009, the District plans to construct three wastewater
storage sewers that are expected to provide 116.0 million gallons of
additional storage capacity for sanitary sewage. As shown in Table 18,
the District plans to spend $175.5 million to construct this additional
storage capacity.

Reducing Future Overflows

Three new sewers are
expected to provide
116.0 million gallons
of additional storage
capacity.
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Table 18

Planned Wastewater Storage Sewers

Project

Estimated
Cost

(millions)

Additional Storage
Capacity

(millions of gallons)
Scheduled

Completion

Northwest side relief sewer $131.7 89.0 December 2006
Wisconsin Avenue sewer 25.3 24.8 December 2009
Port Washington Road sewer    18.5    2.2 December 2009

Total $175.5 116.0

The Northwest side relief sewer project will consist of a 7.4 mile,
20-foot diameter tunnel that will hold approximately 89.0 million
gallons of sanitary sewage. A construction contract was awarded in
December 2001, and the project is expected to be completed in
December 2006. The Wisconsin Avenue sewer project, scheduled for
completion in December 2009, will consist of a 2-mile, 20-foot diameter
tunnel that will provide an additional 24.8 million gallons of storage for
sanitary sewage. Finally, the Port Washington Road sewer project,
scheduled for completion in December 2009, currently is expected to
consist of a 2-mile, 6-foot diameter sewer that will provide
approximately 2.2 million gallons of storage for sanitary sewage.
District officials indicate that this project is still being reviewed and
may be increased to provide additional storage capacity.

The three wastewater storage sewer projects are expected to reduce
sanitary sewer overflows caused by a lack of storage and conveyance
capacity. The addition of more storage capacity may also allow the
District to reduce its Deep Tunnel sanitary sewage reserve. Therefore,
the District will need to closely review its sanitary sewage reserve
capacity to ensure that future combined sewer overflows are reduced as
much as possible.

Additional storage
capacity is expected to
reduce sanitary sewer
overflows.
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Improvements in the District’s Sewer System

To correct the problem that prevents siphons from delivering sufficient
wastewater to the Jones Island Wastewater Treatment Plant, the District
has budgeted $96.2 million for their redesign and reconstruction. This
project is expected to be completed by 2007. District officials expect the
redesigned siphons to deliver wastewater at a rate of 390 million gallons
per day to the Jones Island plant.

The District has also budgeted $77.7 million through 2010 to maintain
and increase the wastewater transportation capacity of its sewer system.
Planned projects include construction of additional sewers that will
provide additional capacity during times of high wastewater flow,
rehabilitation of existing sections of interceptor sewers, and increased
capacity at four sewage pump stations.

Improvements in the Control System

In order to reserve the appropriate storage capacity for sanitary sewage
in the Deep Tunnel, the District must be able to accurately predict
wastewater flows from each municipality. As noted, this task is
complicated by the lag between the onset of precipitation and the time
required for flows from the outlying municipalities to reach the Deep
Tunnel. The current control system, which was installed in 1986 as part
of the Water Pollution Abatement Program improvements, does not
provide adequate information to predict wastewater flow.

The District has included $16.5 million in its capital budget for planning
and construction of a new “real-time” control system, which is
scheduled to be operational by December 2004. The proposed system
incorporates technological improvements that have occurred since 1986,
and it is expected to allow the District to better predict storage capacity
needs by, for example, updating precipitation data every 15 minutes
rather than every 24 hours, as the current system does. In addition, the
new system is expected to integrate data collection systems that are now
separate, including rain gauges and flow monitors, and to automatically
adjust the sanitary sewage reserve capacity every 10 minutes based on
these data. While the new system will improve the District’s operations,
officials indicate that it will not completely eliminate the need to
establish tunnel reserve capacity, because its ability to accurately predict
the amount, time, and location of precipitation that will fall in the
District’s service area will still have limits.

A new $16.5 million
control system is
scheduled to be
operational by
December 2004.
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Increasing Treatment Plant Capacity

Maximizing the available capacity of sewage treatment plants can
reduce the size and frequency of overflows. Although District
documents state that the Jones Island Wastewater Treatment Plant has a
peak capacity of 330 million gallons per day, and the South Shore plant
has a peak capacity of 300 million gallons per day, a consultant hired by
the District determined that actual maximum capacities are 295 million
gallons per day at the Jones Island plant, and 260 million gallons per
day at the South Shore plant.

The consultant recommended improvements that would increase the
Jones Island plant’s capacity by 80 million gallons per day, or
27.1 percent over current actual capacity, and the South Shore plant’s
capacity by 60 million gallons per day, or 23.1 percent over current
actual capacity. The District has budgeted $5.8 million for these
capacity improvements, which it has estimated may be completed by
September 2004 at Jones Island, and by March 2003 at South Shore.

Efforts to Reduce Stormwater Entering Sanitary Sewers

Because the amount of stormwater that is captured and treated can have
a substantial effect on the number and volume of sewer overflows, the
District has undertaken several initiatives to reduce the amount of
stormwater entering its own sewer system, the Deep Tunnel, and the
treatment plants, including:

•  inflow and infiltration reduction projects;

•  watercourse improvement projects; and

•  stormwater rule changes.

The District’s two
treatment plants cannot
reach their designed
capacities.
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Inflow and Infiltration Reduction Projects

As noted, inflow and infiltration reduce the system’s available capacity
for conveying wastewater and contribute to overflows. Eliminating
sources of inflow and infiltration is complicated by the fact that many
sources—including illegal non-sanitary connections and leaky sewers
that convey wastewater from households and businesses to the
municipal sewers—occur on private property. The District’s 2010
Facility Plan established a goal of reducing inflow and infiltration by
5 percent district-wide through 2010. To reach this goal, the District is
undertaking several projects in the municipalities it serves.

In September 1998, the District adopted new rules directing
municipalities served by the District to minimize infiltration and inflow
to the “maximum extent economically achievable.” To assist the
municipalities in implementing the rules, the District budgeted
$8.6 million to provide funding for municipalities to evaluate their
sewer systems. The amounts budgeted for this purpose, which are listed
in Appendix 3, range from $2.5 million for the City of Milwaukee to
$10,013 for the Caddy Vista Sanitary District.

Through 2001, the District has provided $5.7 million to municipalities
for sewer system evaluations. District officials indicate that available
funds were allocated based on the size of the communities’ sewer
systems, using factors such as total system length and number of
manholes, which are one of the primary pathways for inflow.

The District has also entered into agreements totaling $2.1 million for
demonstration projects awarded on a competitive basis to eight
communities. The projects are intended to identify economically
feasible approaches for addressing inflow and infiltration problems. For
example, Caddy Vista is investigating whether it is more cost-effective
to eliminate sources of inflow and infiltration in the public right-of-way
or on private property. Brown Deer is inspecting and repairing sewers
on private property using a new technology that lines the sewer from the
public street. As shown in Table 19, project funding ranges from
$521,000 in Wauwatosa to $100,000 in the City of Milwaukee.

The District hopes to
reduce inflow and
infiltration by 5 percent
district-wide.

The District will spend
$2.1 million for
demonstration projects in
eight communities.
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Table 19

Inflow and Infiltration Reduction Demonstration Projects
As of July 2002

Municipality
Amount

Approved
Payments

through 2001

Bayside $ 230,000 $ 45,968
Brown Deer 200,000 0
Caddy Vista 146,525 42,450
Elm Grove 312,000 66,815
Milwaukee 100,000 0
Oak Creek 291,800 0
Wauwatosa 521,000 38,698
Whitefish Bay      249,500             0

Total $2,050,825 $193,931

Information gained from the demonstration projects will be shared with
other municipalities the District serves. These projects are expected to
be completed by December 2002, although monitoring of inflow and
infiltration will continue into the future in order to assess the success of
the reduction efforts. Furthermore, a recent agreement between the
District and DNR requires the District to spend $2.9 million over the
next six years on inflow and infiltration reduction on private property
and to adopt rules on private property inflow and infiltration by
December 2007. Finally, to address inflow and infiltration problems
within its own sewer system, the District budgeted $945,000 in 2002 for
projects that include identifying sources of inflow and infiltration,
sealing manhole covers, and installing liners inside manhole shafts.
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Watercourse Improvement Projects

Watercourse improvement projects may include:

•  construction of levees and flood walls;

•  construction of underground stormwater storage
basins and above-ground detention ponds;

•  rehabilitation of streambeds to improve flow and
reduce erosion and sedimentation;

•  rehabilitation and restoration of natural floodplains;

•  land acquisition for conservation purposes;

•  stormwater management to improve water quality;
and

•  purchase and demolition of homes and commercial
buildings that cannot be protected from flooding
through other means.

While the primary benefits of these projects are reducing the damage to
structures caused by flooding and improving water quality, the projects
also serve to reduce inflow into the sewer systems, which contributes to
sewer overflows.

As shown in Table 20, through 2010, the District plans to spend
$410.0 million from its capital budget for watercourse improvement
projects, including $133.8 million that was spent through 2001.
Watershed projects for the Milwaukee and Menomonee rivers and
their tributaries account for 78.9 percent of all current and planned
expenditures. It should be noted that a September 1996 ruling by the
Public Service Commission restricts the District to allocating capital
costs associated with watercourse improvements to those communities
that “are clearly tributary to the watercourse being improved.”
Therefore, the District reduces capital charges for communities outside
of its service area in order to offset costs associated with watercourse
improvement work that does not directly benefit them. From 1997
through 2001, ten communities received reductions in their capital
charges totaling $36.1 million.

Through 2010, the
District plans to spend
$410.0 million for
watercourse
improvement projects.
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Table 20

Anticipated Costs for Watercourse Improvements
(in millions)

Watershed
Expenditures
through 2001

Anticipated Costs
2002-2010 Total

Milwaukee River $97.1 $ 34.2 $131.3
Menomonee River 24.3 167.7 192.0
Miscellaneous projects* 6.6 40.0 46.6
Root River 4.1 12.4 16.5
Kinnickinnic River 0.6 15.8 16.4
Oak Creek 1.1 4.4 5.5
Lake Michigan drainage      0.0      1.7      1.7

Total $133.8 $276.2 $410.0

* Includes studies on sedimentation, water quality, and stormwater best management practices,
a long-term watercourse maintenance plan, conservation and greenway plans, and allowances
for cost overruns and project close-out issues.

We reviewed financial data for the watercourse projects undertaken to
date and found that costs for the Lincoln Creek project (which is part of
the Milwaukee River watershed) have been significantly higher than
originally projected. In addition, increases in projected costs during
planning for the Menomonee River watershed watercourse improvement
project raise concerns about the potential for similar cost increases.

Lincoln Creek drains a 21-square-mile urban watershed that includes
parts of the north side of the City of Milwaukee, the City of Glendale,
and the Village of Brown Deer. The Lincoln Creek watershed has a
history of flooding, which caused significant property damage in
June 1997 and August 1998. The Lincoln Creek project was designed to
protect approximately 2,000 homes and businesses in the 100-year
floodplain by widening and deepening the creek’s channel, constructing
floodwater detention basins to hold 80 million gallons of floodwater,
and flattening and widening the natural floodplain. Construction on the
Lincoln Creek project was substantially completed in early 2002.
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Lincoln Creek project costs were projected at $70.4 million when
construction began in 1999. As shown in Table 21, however, the most
recent projected cost estimate was $115.4 million, an increase of
63.9 percent. Design, construction, and other costs, which include real
estate acquisition, insurance, and legal and other professional services
costs, all increased by more than 50 percent.

Table 21

Lincoln Creek Flood Control Project

Budget Item
Original Cost

Projection
Current Estimate

(March 2002) Difference
Percentage

Increase

Design $  4,070,000 $    7,693,729 $  3,623,729 89.0%
Construction 61,100,000 94,689,380 33,589,380 55.0
Other     5,230,000     13,013,380     7,783,380 148.8

Total $70,400,000 $115,396,489 $44,996,489 63.9

The $33.6 million increase in estimated construction costs occurred
because construction bids exceeded the District’s projection by
$12.9 million, because the District chose to accelerate completion of the
project by two years after the floods in 1997 and 1998, and because the
District made numerous changes to its original project plans and
underestimated the amount of erosion control work that would be
required by DNR before the start of construction.

District officials give several reasons for the increased cost of the
watercourse improvement projects. For example, they believe project
bids exceeded the District’s original projections because a number of
contractors had already reached the maximum amount of work they were
able to be bonded for and, therefore, fewer contractors bid on the work.
District officials also indicated that the amount of work required to
relocate utilities and construct additional bridges was greater than had
been anticipated and that substantial additional costs were incurred
because the District was unable to ascertain the extent of soil
contamination from incinerator ash and other toxic pollutants on a
number of sites related to the project. Although environmental concerns
had been noted during preliminary engineering investigations, the extent
of the contamination could not be determined, in part, because property
owners would not allow environmental consultants hired by the District
on their property before the District negotiated for ownership or

The cost of the Lincoln
Creek project increased
63.9 percent from
original estimates.
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easement access. We found that the District spent an additional
$6.1 million to remove and dispose of 256,774 cubic yards of
contaminated soil in a permitted landfill.

Finally, the District contends that new DNR regulations also caused
costs to increase. In 2001, construction contractors on the Lincoln Creek
project billed the District for $1.0 million above projected amounts for
additional erosion control measures required by DNR. Officials
indicated that as the extent of DNR’s erosion control requirements
became clearer, the District incorporated them into subsequent
construction contracts.

Similarly, the District’s cost projection for the Menomonee River
watershed has more than doubled since 2000, and most of the
work associated with the project has yet to be completed. The
Menomonee River watershed is larger than Lincoln Creek, draining
137 square miles in portions of 18 communities. The District’s initial
plan of August 2000 called for completion of $83.1 million in projects
to protect 425 properties and 315 structures from a 100-year flood.
However, the District’s most recent estimate of total project costs is
$192.0 million, which is $108.9 million (131.0 percent) more than
originally projected. District officials note that the initial cost projection
was made early in project planning, and it is not unusual or unexpected
for costs to increase as additional information about the properties and
structures within the project area become available.

The District attributes projected increases for the Menomonee River
watershed plan to higher-than-expected costs for acquiring and
relocating businesses and homes, the identification of additional
structures requiring protection, the need for additional environmental
clean-up work, the modification of initial projects because of site
constraints, and the addition of projects not included in the original plan.
For example, the District initially projected that constructing floodwater
detention basins on the Milwaukee County Grounds would cost
$36.4 million. During later stages of project planning, the District
discovered that design constraints on the site would require the addition
of a 3,000-foot stormwater tunnel at an additional cost of $22.8 million.
The tunnel and other modifications resulted in a revised cost estimate of
$69.3 million for the project.

One completed Menomonee River watershed project that experienced
cost overruns was the removal of a dam and a concrete lining in the
channel of a portion of the lower Menomonee River, which was initially
projected to cost $2.3 million. The District subsequently added $811,000
to the project’s budget to address sediment contamination that had not
been previously identified, along with additional costs related to staffing,
design work, environmental investigations, and the demolition of a
structure in the floodplain. As a result, the final project costs totaled
$4.7 million, or 104.3 percent more than the District’s initial projection.

Menomonee River
watershed project costs
are currently
$108.9 million higher
than originally projected.
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Similarly, the District initially projected construction costs at
$14.0 million, with an additional $11.0 million for property acquisition
of 34 structures along the Menomonee River in Wauwatosa. District
officials now believe that 56 structures are in the floodplain and that
property acquisition costs will total $21.0 million. To date, the District
has spent $8.5 million on property acquisition for this project.

Finally, the District’s 2002 capital budget includes approximately
$25.1 million for the construction of a levee, removal of contaminated
soils, and acquisition of properties in western Milwaukee. These costs
were not included in the initial August 2000 Menomonee River
watershed plan approved by the District.

Substantial actual and projected cost increases for watershed
improvement projects raise concerns regarding not only the District’s
ability to accurately predict and limit total project costs, but also its
criteria for selecting projects. District officials have indicated they use
what is known as a “cost-effective approach” in selecting certain projects
from among a range of possible alternatives that meet the objectives and
expectations of interested parties. However, they do not use cost-benefit
analyses to evaluate proposed projects.

District officials believe a cost-benefit approach is inappropriate for
watercourse management projects because they believe this type of
approach does not necessarily lead to the most acceptable solution to
flooding problems. They have also indicated that it is difficult to assign
dollar values to secondary benefits that are required in cost-benefit
analyses, such as improved water quality, fish and wildlife habitat,
public health, recreational opportunities, and aesthetic improvements.

Regardless of whether a cost-benefit approach is used, we believe more
could be done to enhance the District’s current approach. For example,
the District does not currently consider less-costly alternatives that
would protect some or most—but not all—structures within the 100-year
floodplains. Further, its current approach does not appear to balance the
cost of a watercourse improvement project with anticipated savings from
flood damage: the District estimates that through 2020, a 100-year flood
in the Menomonee River watershed would result in $13.2 million in
damages to structures, but it has proposed a $192.0 million dollar
watershed management plan to address this concern. Total costs
associated with property damage from a series of smaller floods would
also be substantially less than the amount the District will spend on
watercourse improvements.

Substantial cost increases
raise concerns about
project selection and the
District’s ability to
predict total watercourse
project costs.

Watershed improvement
costs greatly exceed
potential property
damage costs from
flooding.
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Although it is not unusual for construction projects to exceed their
budgets, the extent and frequency with which the District’s watercourse
improvement projects have exceeded projected costs warrants closer
attention and consideration, including justification for cost increases. We
believe a clearer understanding of costs and benefits is needed for the
District to make informed decisions on these projects. While the District
does not have control over all factors contributing to cost increases,
it does have control over a number of them, including the scope of the
projects it chooses to undertake. However, cost-control efforts are
made more difficult because of the District’s budgeting practices.
Commissioners are currently provided with only annual budgets for all
of the capital projects the District is proposing, including watercourse
improvement projects. The annual budgets include estimates for future
years, but experience has shown that the information provided to the
Commission does not provide for an accurate determination of total
project costs.

Stormwater Rules

To limit additional stormwater runoff that contributes to flooding and the
inflow of stormwater into sanitary sewer systems, the District adopted
rules in 2001 requiring municipalities to include a runoff management
system as part of any development plan. The stormwater management
requirements will apply to any new development that results in the
construction of impervious surfaces of one-half acre or more, such as
parking lots. It excludes impervious surfaces already in existence and
exempts any project approved before January 1, 2002.

By January 1, 2003, local communities are required to adopt their own
stormwater management rules to:

•  preserve natural features having stormwater storage
and drainage characteristics;

•  minimize the construction of surfaces that create
runoff; and

•  limit runoff with stormwater detention structures.

Municipalities must submit their stormwater management plans to
the District for approval before beginning any new development.
The District may withhold approval of stormwater management plans
if a municipality has not complied with its stormwater management
rules or rules related to the construction of sewers and inflow and
infiltration control.

The extent and frequency
with which projects
exceeded their projected
costs may warrant closer
attention.

Since 2001, the District
has required
municipalities to include
a runoff management
system in all development
plans.
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In-Plant Diversions

An in-plant diversion is another strategy for reducing the volume of
overflows by maximizing the flow of wastewater through a treatment
plant. Under extreme wet-weather conditions, DNR regulations allow
wastewater treatment facilities to divert and partially treat a portion of
the wastewater they process in order to protect the biological treatment
components of a treatment plant from excessive flows and to prevent
damage to private property caused by sewer backups. During an in-plant
diversion, wastewater that is diverted receives partial treatment before
being combined with fully treated wastewater and discharged. Such
discharges must still meet limits on contaminants specified by the facility’s
wastewater discharge permit; therefore, DNR and the District indicate
that the use of in-plant diversions is preferable to allowing untreated
wastewater to be discharged through sewer overflows. Nevertheless, the
District does not fully use its in-plant diversion capabilities.

The Jones Island treatment plant was designed to use in-plant diversions
during peak flows. According to the District’s standard operating
procedures for the plant, if flows reach the plant’s stated peak capacity
(330 million gallons per day), up to an additional 60 million gallons per
day may be diverted to a later stage of the treatment process. Total flow
will then equal 390 million gallons per day, which is the maximum that
can be disinfected through a treatment process that includes application
of chlorine to kill harmful organisms.

We found that the District did not employ in-plant diversions on at least
six occasions that resulted in overflows. Moreover, during ten overflows
when in-plant diversions were used, the District did not fully use its
ability to perform in-plant diversions. For example, during a storm that
occurred in July 2000, the District partially treated only 7.0 million
gallons of wastewater but discharged 796.4 million gallons of untreated
wastewater into local waterways.

District officials indicated that they consider a number of factors before
initiating an in-plant diversion, including whether the plant can continue
to meet effluent limits during higher than normal flows and whether
additional flows would compromise the plant’s long-term treatment
capability. In addition, they stated that the use of this practice has been
limited in the past to avoid criticism by the media and legislators and to
avoid possible enforcement actions by the EPA. It should be noted that
while this practice is accepted by DNR, the EPA has not issued clear
guidance regarding the use of in-plant diversions as a means to limit the
volume of sewer overflows.

Two other factors may also provide incentives for both United Water
Services and the District to limit in-plant diversions. First, the District
pays a fee to DNR based on the level of contaminants in its effluent, and
the fee would likely increase if greater amounts of pollutants were

In-plant diversions
increase the volume of
wastewater that receives
some treatment during
wet weather.

The District did not
employ in-plant
diversions on at least six
occasions that resulted in
overflows.
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contained in its effluent as a result of only partially treating wastewater
during in-plant diversions. Second, the District’s contract with United
Water Services provides financial incentives to the contractor if effluent
standards specified in the contract are achieved. Neither DNR’s measure
of the District’s effluent quality nor United Water Services’ bonus is
affected when an overflow—rather than an in-plant diversion—occurs.
Furthermore, the District’s wastewater discharge permit limits only the
number of overflows each year, not their volume.

The limited use of in-plant diversions during periods of heavy flow may
be less harmful to human health and the environment than discharging
untreated sewage into local waterways. DNR and EPA officials indicate
that the District’s use of in-plant diversions is likely to be clarified in its
next wastewater discharge permit, to be issued later this year.

Future Considerations

The District expects its comprehensive 2020 Facility Plan to be completed
in 2007, and all work included in the plan to be completed by the end of
2020. To accomplish its stated goals of protecting public health and the
environment, preventing pollution, and enhancing the quality of area
waterways, the District will need to establish clear priorities and to
consider a number of cost-effective alternatives before determining how it
will proceed.

Establishing District Priorities

The duties and powers of all metropolitan sewerage districts are
established by ch. 200, Wis. Stats., which authorizes the District to:

•  plan, design, construct, maintain, and operate a system
for the collection, transmission, treatment, and
disposal of all sewage;

•  collect, transmit, and dispose of stormwater and
groundwater;

•  excavate in or alter any state, county, or municipal
street, road, alley, or public highway in the District for
the purpose of constructing, maintaining, and
operating its sewer system;

•  improve any river or stream within the District by
widening, deepening, or otherwise changing it in order
to carry surface or drainage water;

The District’s use of
in-plant diversions is
likely to be clarified in its
next permit.

Statutes provide the
District with broad
authority.
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•  make improvements outside of the District to any river
or stream that flows from within the District to a point
outside of the District;

•  divert stormwater, groundwater, and water from lakes,
rivers, or streams into drains, conduits, or storm sewers;

•  adopt rules, issue special orders, and award permits
related to carrying out its responsibilities;

•  levy a tax on property and assess user charges for
sewer operation; and

•  issue bonds, notes, or certificates to fund capital expenditures.

Statues do not, however, establish priorities for the District’s use of these
powers in accomplishing its objectives. That is the responsibility of the
11-member Commission, which will need to establish priorities for
allocating the funds the District expects to have available for its
2020 Facility Plan. To fund capital projects, the District expects to
continue to levy a tax of $1.70 per $1,000 of assessed property value
through at least 2007.

In planning for future capital projects, a number of issues will need
to be considered:

•  First, the District will need to assess the level of
capital spending it expects to fund with taxes. For
example, it could restrict capital spending to levels
that could be funded at its current tax rate, increase
taxes to fund additional projects that will present
significant benefits, or reduce the tax rate and
undertake only those projects needed to maintain its
current system and meet its legal obligations under
terms of an agreement with DNR.

•  Second, the District will need to assess the level of
resources it can devote to various goals. For example,
while the collection, treatment, and disposal of sewage
is a critical responsibility, some question funds spent
for restoring animal and plant habitat, which is not
expressly part of its statutory mission. In addition,
while the District’s watercourse improvement projects
have both protected a number of structures located in
floodplains and enhanced the environment, they have
less-directly affected sewer overflows. The District
will therefore need to determine whether its goals are
better served by directing resources toward these

The District will need to
evaluate its tax rate and
capital spending levels.
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projects or others, such as those that would reduce the
number and volume of future overflows by, for
example, constructing additional wastewater storage.

•  Third, the District will need to define and evaluate the
potential effects of planned capital projects on future
operating costs. For example, planning, construction,
and eventual maintenance work associated with the
District’s comprehensive 2020 Facility Plan may
affect the District’s staffing needs.

•  Finally, the District will need to continue reviewing
staffing levels to ensure that the savings it achieved
through significant staff reductions during the past
several years continue to limit its costs.

Separation of Combined Sewers

One longstanding proposal for limiting future overflows has been to
separate combined sewers in the City of Milwaukee and the Village of
Shorewood into sanitary and stormwater sewers, so that only sanitary
sewage would be treated. Officials from the District, DNR, and the EPA
have periodically evaluated this option and believe that it would be
prohibitively costly, disruptive to residents and businesses because work
would be required on most streets, and potentially degrade water quality
because additional untreated stormwater would enter local waterways.
Currently, stormwater—potentially containing road salt, heavy metals, oil,
bacteria, viruses, and nutrients—is captured by the combined sewers and
treated at the Jones Island treatment plant.

The cost of sewer separation compared to other overflow abatement
measures is an important consideration. Section 200.33 (2)(b), Wis. Stats.,
directs sewerage districts to choose the most cost-effective method of
combined sewer overflow abatement. If two or more methods are equally
cost-effective, the method that separates the fewest feet of combined
sewers must be chosen. When the District evaluated the cost of separating
the combined sewer systems in the late 1970s, while developing its Water
Pollution Abatement Program, it determined that the cost would be
approximately $469.0 million more than building a tunnel to capture and
store stormwater and sanitary sewage.

More recently, a consultant hired by the District estimated it would cost
$2.1 billion to completely separate the combined sewers in Milwaukee and
Shorewood. The District has no plans to separate the combined sewers
at this time, although it plans to revisit this issue as it completes its
2020 Facility Plan.

****

Separating Milwaukee’s
combined sewers may be
costly.
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Several water quality indicators suggest that the District’s Water Pollution
Abatement Program has decreased the amount of pollutants entering
Milwaukee-area waterways by reducing the number and volume of sewer
overflows. Our review of water quality monitoring data suggests that
water quality has improved within the combined sewer area since the
Deep Tunnel began operation, but that water quality outside of the
combined sewer area has not substantially improved since 1994.
Furthermore, despite improvements within the combined sewer area,
a 1998 report by DNR indicates that neither Lake Michigan nor
Milwaukee-area rivers currently meet designated water quality standards
specified in federal and state law. Other sources of pollution, including
nonpoint sources, continue to adversely affect water quality in the
District’s service area. In addition, the best available data indicate the
Deep Tunnel has adversely affected groundwater quality in limited areas.

Effects of Sewer Overflows on Water Quality

Water quality within and outside the combined sewer area is degraded by
sewer overflows from the District and surrounding communities, as well
as by other urban and rural point and nonpoint sources. Point sources are
fixed and identifiable. They include industrial waste discharge points and
farm animal feeding operations. Nonpoint sources are more diffuse and
numerous and include both urban and rural runoff and airborne pollutants.
Appendix 4 describes various pollutants and defines a number of water
quality indicators.

The primary human health concern of both combined and sanitary sewer
overflows is exposure to disease-causing bacteria and viruses, including
cryptosporidium, which cause gastrointestinal illnesses. In addition to
human health problems, sewer overflows degrade the aesthetic aspects of
rivers and lakes and can release excessive nutrients and toxic chemicals
that may harm or kill aquatic plants and wildlife. There is also growing
evidence that urban stormwater runoff is a major source of bacteria and
other microorganisms generated by domestic pets and urban wildlife.

In downtown Milwaukee, some of the negative effects of urban runoff are
mitigated by the combined sewer system and the Deep Tunnel. However,
upstream sources of nonpoint source pollution, including stormwater
runoff outside of the District’s combined sewer area and rural nonpoint
pollution, adversely affect water quality throughout the watershed,
including within the combined sewer area.

Water Quality

The primary human
health concern of all
sewer overflows is
exposure to disease-
causing organisms.
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The amount of pollutants found in point and nonpoint sources of
pollution can vary widely depending on their source. For example,
combined sewer overflows contain untreated sewage that is substantially
diluted by stormwater, but stormwater can contain pollutants such as
road salt, sand, gravel, heavy metals, bacteria, viruses, oil, and grease
washed from city streets and parking lots. Sanitary sewer overflows
typically contain higher concentrations of raw sewage but less of these
other types of pollutants. Sanitary sewer overflows are also a significant
source of phosphorous, a nutrient that can degrade water quality at
excessive levels. The major pollutants in rural nonpoint source pollution
are nutrients from fertilizers, bacteria from animal waste, and suspended
solids from sediment and soil erosion. These contaminants are also
present in urban nonpoint source pollution, but urban runoff may also
contain more chloride from road salt and toxic pollutants such as
gasoline, oil, lead, zinc, and particles from vehicle exhaust.

As shown in Table 22, DNR estimates that rural runoff contains more
than twice the level of suspended solids as sanitary or combined sewer
overflows. On the other hand, sanitary sewer overflows typically
contain significantly higher concentrations of pollutants such as
phosphorus and bacteria. Nevertheless, combined sewer overflows have
been the primary focus of concern in the Milwaukee area. The more
limited attention focused on sanitary sewer overflows may stem from
the fact that combined sewer overflows are typically much larger and
may contribute more pollution due to their larger volume.

Table 22

Estimated Pollution in One Million Gallons of Wastewater
(in pounds)

Source of Pollution

Biochemical
Oxygen
Demand Phosphorus

Suspended
Solids

Fecal
Coliform
Bacteria*

Sanitary sewer overflow 833 16.7 1,000 19 million
Combined sewer overflow 333 5.8 667 9 million
Urban stormwater 250 2.5 1,000 4 million
Rural runoff 125 6.7 2,500 no data

* Fecal coliform bacteria values show the number of bacteria in one gallon of water and provide an
indicator of more harmful bacteria that may be present but are more difficult to identify and measure.

Source: Department of Natural Resources

Sanitary sewer overflows
contain higher
concentrations of raw
sewage than combined
sewer overflows.
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DNR estimates that as a result of the Deep Tunnel, the amount of
phosphorus entering the Milwaukee River from all sources within the
District’s service area has been reduced by approximately 59 percent,
from 170 tons per year before 1994 to approximately 70 tons afterwards.
As shown in Table 23, following construction of the Deep Tunnel,
overflows from combined and sanitary sewers dropped from first to last
as a source of phosphorus in the Milwaukee River. Currently DNR
estimates that stormwater runoff and upstream point sources are the
most significant sources of phosphorous in the river.

Table 23

Phosphorus Entering the Milwaukee River
(pre-tunnel and post-tunnel percentages)

Percentage of Total
Source of Phosphorus Pre-Tunnel Post-Tunnel

Sewer overflows 56% 6%
Stormwater runoff 25 54
Upstream point sources 14 27
Other sources    5  13

Total 100% 100%

                          Source: Department of Natural Resources

Beach Closures

Concerns over the frequency of beach closures in the Milwaukee area
have drawn attention to sewer overflows as a potential source of
bacteria. The City of Milwaukee Health Department regularly monitors
Milwaukee-area beaches and issues advisories to responsible local
officials when bacteria counts are high. Many Milwaukee-area beaches
are also closed as a precautionary measure after significant rainfall, in
response to concerns over bacteria in urban stormwater. There were
105 beach closures in Milwaukee County in 2000, including 79 at
Milwaukee’s South Shore, the most frequently closed beach. South
Shore was also closed for a total of 43 days in 1999 and 28 days
in 2001.

The Deep Tunnel has
reduced the amount of
phosphorous entering the
Milwaukee River.

There were 105 beach
closures in Milwaukee
County in 2000.
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DNR, the United States Geological Survey, the University of
Wisconsin-Milwaukee Great Lakes Water Institute, and others,
working together as the Southeast Wisconsin Beach Task Force, are
studying the relationship between sewer overflows and beach closures.
To date, their research has concluded that beach closures in Milwaukee
occur more frequently than sewer overflows, and that while sewer
overflows are one source of harmful microorganisms, the number of
beach closures cannot be explained solely by bacteria from sewer
overflows. Researchers believe that nonpoint source pollution also
contributes significant levels of bacteria to waters near area beaches,
and that bacteria levels are affected by water temperature, wind
direction, lake currents, and rainfall. Preliminary research suggests that
closures at South Shore Beach are the result of multiple local sources of
bacteria, including waterfowl, poor water circulation because of the
configuration of the breakwater, and stormwater runoff from a nearby
parking lot. Researchers indicate that these beach closures at South
Shore do not appear to be directly related to bacteria levels in the
Milwaukee River caused by sewer overflows.

In addition, Milwaukee Health Department officials suggested that one
reason for the increase in beach closures in recent years may be that
more effort has been placed on monitoring beach water quality.
Researchers continue to study the factors leading to high bacterial
counts at Milwaukee-area beaches, and a final report is expected in
fall of 2002.

Assessing Changes in Surface Water Quality

As noted, the Deep Tunnel was designed to capture nearly all sanitary
sewer overflows, which contain high levels of fecal coliform bacteria
and other pollutants and are a source of phosphorus and other excessive
nutrients. The District conducts extensive monitoring of surface water
in the Milwaukee-area and maintains a database of water quality
tests dating back to 1975. The monitoring sites include more than
70 locations on Lake Michigan and Milwaukee-area rivers, including
sites outside of the District’s service area.

In order to assess the effect of the Deep Tunnel on water quality, we
analyzed the District’s surface water monitoring data using two
methods. First, we analyzed significant changes in average
concentrations of 13 water quality indicators at 10 monitoring sites on
the Menomonee, Milwaukee, and Kinnickinnic rivers. Second, we
analyzed data from 29 monitoring sites on the 3 rivers and Lincoln
Creek that were located both within the combined sewer area and

The number of beach
closures cannot be
explained solely by
bacteria from sewer
overflows.

The District conducts
extensive monitoring of
surface water in the
Milwaukee area.
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outside the combined sewer area, to determine whether established
standards for water quality have been met. We combined the findings
from both analyses to make an overall determination of water quality
changes since completion of the Deep Tunnel.

Water quality is a relative description of the condition of a river or lake
with respect to its physical, chemical, and biological components and
cannot be measured by a single test. Moreover, water quality fluctuates
on a day-to-day basis as a result of varying environmental conditions
and changing sources of pollution. Because it is difficult to summarize
water quality in absolute terms, we selected 13 water quality indicators
that are influenced by sewer overflows.

Changes in Concentration of Indicators

One way to measure water quality is to examine the extent to which
average concentrations of the 13 water quality indicators changed over
time. We calculated multiple year averages at ten representative
sampling sites over two time periods, 1987 through 1993 (pre-tunnel),
and 1994 through 2000 (post-tunnel). Five of the sites are within the
combined sewer area, and five are in areas of the watershed not affected
by combined sewer overflows. We used statistical procedures to assess
whether the changes in average concentrations were significant for each
of the water quality indicators. If no significant changes indicating
either improvement or degradation in water quality were found at a
particular site, that site was considered to have no change in the average
concentration of a pollutant or water quality indicator.

As shown in Table 24, within the combined sewer area, changes in the
average concentrations of seven water quality indictors suggest
improvement in water quality since the Deep Tunnel began to operate.
However, changes in the average concentrations of four indicators
suggest degradation in water quality within the same area. The average
concentrations of two water quality indicators showed no change.

Changes in average
concentrations of water
quality indicators suggest
general improvement
within the combined
sewer area.
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Table 24

Changes in Average Concentrations Within the Combined Sewer Area
(sites showing significant change from pre-tunnel levels)

Number of Sites
Water Quality Indicator Increase Decrease No Change

Improvement
Ammonia 1 3 1
Biochemical oxygen demand 0 3 2
Chlorophyll 0 3 2
Dissolved oxygen* 2 0 3
Fecal coliform bacteria 0 3 2
Lead 0 2 3
Nitrogen 1 3 1

Deterioration
Chloride 5 0 0
Phosphorus 2 0 3
Suspended solids 4 0 1
Turbidity 4 0 1

No Change
Copper 0 0 5
Zinc 0 0 5

* Increased concentrations of dissolved oxygen represent an improvement in
water quality.

As shown in Table 25, outside the combined sewer area, changes in the
average concentrations of only two indicators suggest improvements in
water quality since the Deep Tunnel began to operate. In contrast,
changes in the average concentrations of six other indicators suggest
that water quality has deteriorated outside the combined sewer area.
The average concentrations of five indicators showed no significant
changes outside of the combined sewer area after the Deep Tunnel
began to operate.

Changes in average
concentrations of water
quality indicators suggest
water quality has not
improved outside the
combined sewer area.
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Table 25

Changes in Average Concentrations Outside the Combined Sewer Area
 (sites showing significant change from pre-tunnel levels)

Number of Sites
Water Quality Indicator Increase Decrease No Change

Improvement
Biochemical oxygen demand 0 3 2
Lead 0 2 3

Deterioration
Ammonia 2 0 3
Chloride 4 0 1
Nitrogen 2 0 3
Phosphorus 2 0 3
Suspended solids 3 0 2
Turbidity 3 0 2

No Change
Chlorophyll 0 0 5
Copper 0 0 5
Dissolved oxygen 0 0 5
Fecal coliform bacteria 0 0 5
Zinc 0 0 5

Meeting Water Quality Standards

Although average concentrations are useful for measuring changes in
water quality, water quality standards provide another measure. Under
the Clean Water Act, DNR establishes water quality standards for
Wisconsin waters according to the highest potential uses each water
body in the state is capable of supporting. These uses include supporting
fish and other aquatic life, supporting wildlife, use for human recreation,
and use for drinking water. The water quality standards set maximum
limits for pollutants, including nutrients, bacteria, and toxic chemicals,
and establish acceptable ranges for water quality indicators such as
temperature and dissolved oxygen, which are important in sustaining
the beneficial uses of a water body.
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Evaluating changes in the percentage of samples meeting water quality
standards before and after the Deep Tunnel provides a useful way to
summarize the monitoring data collected by the District and to evaluate
progress in meeting water quality goals. We calculated the percentage of
sample results that met recommended or established water quality
standards for 11 water quality indicators over two time periods: 1987
through 1993 (pre-tunnel), and 1994 through 2000 (post-tunnel). Our
analysis included 29 monitoring sites on the Menomonee, Kinnickinnic,
and Milwaukee rivers and Lincoln Creek, including 15 sites within the
combined sewer area and 14 sites outside of the combined sewer area.
In performing this analysis, we used DNR’s established water quality
standards for “warm water sport fish and aquatic life” to evaluate
chloride, copper, dissolved oxygen, lead, and zinc, and the “full human
contact recreational use” standard for fecal coliform bacteria. In
addition, we used EPA-recommended reference values to evaluate
ammonia, chlorophyll, nitrogen, phosphorus, and turbidity, because
neither the EPA nor DNR has promulgated water quality standards for
these indicators. Because no standards or reference values have been
established for biochemical oxygen demand and suspended solids, we
did not include them in this analysis.

In this analysis, an increase in the percentage of samples meeting the
water quality standard indicates improvement in water quality, while a
decrease in the percentage of samples meeting the standard suggests
deterioration in water quality. As shown in Table 26, within the
combined sewer area, four water quality indicators improved, five
indicators deteriorated, and two did not change.

As measured by water
quality standards, water
within the combined
sewer area showed both
improvement and
deterioration.
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Table 26

Percentage of Samples Within the Combined Sewer Area
Meeting Water Quality Standards

Indicator Pre-Tunnel Post-Tunnel

Percentage
Point

Difference

Improvement
Chlorophyll 19.3% 32.9% 13.6%
Dissolved oxygen 75.2 79.2 4.0
Fecal coliform 18.4 41.5 23.1
Lead 98.1 98.2 0.1

Deterioration
Chloride 100.0 99.7 (0.3)
Copper 89.7 87.9 (1.8)
Nitrogen 14.7 11.7 (3.0)
Phosphorus 6.2 4.2 (2.0)
Zinc 99.7 99.5 (0.2)

No Change
Ammonia 99.6 99.6 0.0
Turbidity 0.6 0.6 0.0

As shown in Table 27, outside of the combined sewer area, the
percentage of samples meeting the water quality standards decreased
for all 11 water quality indicators.

As measured by water
quality standards, water
outside the combined
sewer area has
deteriorated.



64

Table 27

Percentage of Samples Outside the Combined Sewer Area
Meeting Water Quality Standards

Indicator Pre-Tunnel Post-Tunnel

Percentage
Point

Difference

Improvement
None – – –

Deterioration
Ammonia 98.9% 98.7% (0.2)%
Chloride 100.0 98.1 (1.9)
Chlorophyll 24.1 21.6 (2.5)
Copper 92.9 92.1 (0.8)
Dissolved oxygen 97.6 96.9 (0.7)
Fecal coliform 29.3 24.9 (4.4)
Lead 99.4 99.2 (0.2)
Nitrogen 17.6 14.6 (3.0)
Phosphorus 10.8 5.4 (5.4)
Turbidity 3.0 2.4 (0.6)
Zinc 100.0 99.7 (0.3)

No Change
None – – –

It should also be noted that the degree to which the various water quality
standards were met ranged from less than 1 percent to 100 percent. For
example, both within and outside the combined sewer area, over
98 percent of all samples met water quality standards for ammonia and
chloride, while nearly every sample measured for turbidity and
phosphorus failed to meet the standards.

Overall Changes in Surface Water Quality

In order to create a single measure of change in water quality, we
combined the findings from our previous two analyses to assess overall
changes in various water quality indicators both within and outside of
the combined sewer area. In general, for an indicator to be considered
“improved,” average concentrations had to show improvement and the
percentage of samples meeting water quality standards had to increase

We combined data from
both measures of water
quality to produce a
single measure.
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or remain unchanged. Conversely, for an indicator to be considered
“deteriorated,” average concentrations had to show deterioration and the
percentage of samples meeting water quality standards had to decrease
or remain unchanged. Because there were no water quality standards for
biochemical oxygen demand and suspended solids, our assessment is
based solely on changes in their concentrations.

As shown in Table 28, overall water quality within the combined sewer
area has improved with respect to five indicators (ammonia,
biochemical oxygen demand, chlorophyll, dissolved oxygen, and fecal
coliform) and deteriorated with respect to five indicators (chloride,
nitrogen, phosphorus, suspended solids, and turbidity). In contrast,
overall water quality outside of the combined sewer area improved for
only one indicator (biochemical oxygen demand), while it deteriorated
for six indicators (ammonia, chloride, nitrogen, phosphorus, suspended
solids, and turbidity). In no instances did a water quality indicator
improve outside of the combined sewer area but deteriorate inside of the
combined sewer area.

Table 28

Summary of Water Quality Changes After Construction of the Deep Tunnel

Indicator Within Combined Sewer Area Outside Combined Sewer Area

Ammonia Improved Deteriorated
Biochemical oxygen demand Improved Improved
Chloride Deteriorated Deteriorated
Chlorophyll Improved No change
Copper No change No change
Dissolved oxygen Improved No change
Fecal coliform Improved No change
Lead No change No change
Nitrogen Deteriorated* Deteriorated
Phosphorus Deteriorated Deteriorated
Suspended solids Deteriorated Deteriorated
Turbidity Deteriorated Deteriorated
Zinc No change No change

* Although nitrogen concentrations within the combined sewer area decreased at three of the five monitoring sites,
the percentage of samples meeting water quality standards decreased by such a large extent that a general decline
in water quality is indicated.

Overall, water quality
within the combined
sewer area has improved
for more indicators.
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The changes in water quality noted within the combined sewer area
suggest that the Deep Tunnel has played a role in reducing the amount
of pollution entering the waterways as the result of combined sewer
overflows. However, because of the diversity of pollution sources that
affect Milwaukee-area waterways, changes in water quality cannot be
attributed to a single factor.

In addition, monitoring sites outside of the combined sewer area are not
affected by combined sewer overflows, and the Deep Tunnel would be
expected to have a smaller effect on water quality at these sites. Our
findings suggest that while some water quality indicators improved
within the combined sewer area after construction of the Deep Tunnel,
upstream pollution sources—including nonpoint source pollution and
sanitary sewer overflows—continue to impair water quality within and
outside of the combined sewer area. These conclusions are generally
consistent with a number of water quality assessments we reviewed that
were completed by the District, the Southeast Wisconsin Regional
Planning Commission, DNR, and others. Differences among the studies’
conclusions are the result of slightly differing methodologies, including
whether data are reported separately for each monitoring site or
aggregated to provide a broader picture of overall changes in water
quality. For example, some studies have reported slight improvements
in water quality when selected monitoring sites outside of the combined
sewer area are analyzed individually.

Effects of the Deep Tunnel on Groundwater

Concerns have also been raised about the effects the Deep Tunnel may
have on groundwater quality in the Milwaukee area. DNR requires the
District to monitor 32 groundwater wells located near the Deep Tunnel
for nutrients, toxic chemicals, and bacteria to ensure that wastewater is
not escaping from the Deep Tunnel and that groundwater meets
established standards. Between 1995 and 2001, the District reported that
17.2 percent of the groundwater samples taken at the wells exceeded the
groundwater standard for total coliform bacteria, which includes both
fecal coliform and other species of coliform bacteria. While coliform
bacteria have never been detected in 3 wells, the remaining 29 wells
demonstrate a range of coliform contamination. As shown in Table 29,
the percentage of samples from all wells that failed to meet the
groundwater standard for total coliform bacteria ranged from 11.1 to
21.1 percent annually.

17.2 percent of samples
taken near the Deep
Tunnel exceeded the
groundwater standard
for coliform bacteria.
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Table 29

Number of Samples Exceeding Groundwater Standards for Total Coliform

Year
Number of
Samples

Number of
Exceedances Percentage

1995 319 53 16.6%
1996 596 120 20.1
1997 744 157 21.1
1998 631 90 14.3
1999 709 132 18.6
2000 482 74 15.4
2001    469   52 11.1

Total 3,950 678 17.2

In order to address concerns regarding potential long-term groundwater
contamination, DNR included a groundwater monitoring compliance
schedule requirement in the District’s 1997 wastewater discharge
permit. As a result of the compliance schedule, the District hired an
outside consultant to evaluate the potential long-term effects of the Deep
Tunnel on groundwater. After reviewing the groundwater monitoring
data, the consultant confirmed elevated levels of certain wastewater
pollutants, including fecal coliform bacteria, in some wells after the
Deep Tunnel was filled. The consultant also found that coliform bacteria
were more likely to be present in the wells when the Deep Tunnel was
filled to a level higher than the maximum operating level established by
DNR in the District’s permit. The District has filled the Deep Tunnel
above that level on five occasions but has not done so since 1999.

The consultant concluded that although wastewater escaping from the
Deep Tunnel has the potential to pollute groundwater, the effects are
localized and short in duration. The consultant also concluded that some
wells were more likely to be contaminated than others, because of both
their proximity to the Deep Tunnel and localized geologic conditions
such as fractures in the rock and groundwater flow patterns. The
consultant estimated that the maximum distance of travel for wastewater
escaping from the Deep Tunnel is between 150 and 400 feet, assuming
that the Deep Tunnel is not filled above the maximum operating level
established in the permit. Overall, the District and its consultant believe
that the majority of pollutants are flushed back into the Deep Tunnel
within days after the Deep Tunnel has been pumped out to a treatment
plant and normal inward groundwater flow is reestablished.
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The District maintains that because of the short duration of wastewater
surges out of the Deep Tunnel and the limited distance wastewater
travels in groundwater, and because few industries or residences within
the District’s service area obtain their water supply from wells,
wastewater escaping from the Deep Tunnel is unlikely to affect other
groundwater users. Nearly all residential and industrial users within the
District’s service area receive their water supply from Lake Michigan,
and DNR estimates there are fewer than 25 active high-capacity wells in
the entire Milwaukee River Basin. Both DNR and the District’s
consultant believe that most of these wells are located far enough away
from the Deep Tunnel to be unaffected by wastewater escaping from the
Deep Tunnel.

DNR and the District both agree that filling the Deep Tunnel to a level
greater than the maximum operating level allowed in the permit
increases the chance of wastewater contaminating the groundwater.
Therefore, the District has agreed to abide by this operating restriction.
The District and DNR continue to monitor groundwater quality
around the tunnel, and DNR has indicated that additional
groundwater monitoring and reporting requirements may be included
in future permits.

****
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The District generally complies with the requirements of its wastewater
discharge permit, but it appears to have failed to meet certain conditions
related to groundwater standards, sanitary sewer overflows, and the
Deep Tunnel’s operating requirements. Since 1994, DNR has taken two
enforcement actions against the District for alleged permit violations
related to sewer overflows, including a civil complaint filed with the
Milwaukee County Circuit Court in March 2002. The complaint has
been resolved with a stipulated agreement between DNR and the
District issued in May 2002.

Wastewater Discharge Permit Compliance

Wastewater discharge permits are the primary mechanism used to
implement the point source pollution control requirements of the Clean
Water Act and ch. 283, Wis. Stats. The EPA retains an oversight role in
Wisconsin’s permitting program, but DNR issues the wastewater
discharge permit that regulates many aspects of the District’s operations.
Although the District’s most recent five-year permit expired on
March 31, 2002, its provisions will remain in effect until DNR issues a
new permit, which is expected to occur later in 2002. They include:

•  effluent limits that restrict the amount of pollutants
that may be legally discharged from the two
wastewater treatment plants;

•  restrictions on combined and sanitary sewer
overflows; and

•  other compliance requirements, such as requirements
for sludge disposal and Milorganite production,
guidelines for operating the Deep Tunnel, and
provisions for surface and groundwater monitoring.

Like other regulated facilities, the District is required to self-report any
violations of permit terms and conditions. DNR may also identify
permit noncompliance during on-site inspections or through reviews of
the monthly discharge monitoring reports that regulated facilities must
submit. These reports contain the results of effluent water testing and
are used to verify compliance with permitted limits.

Permit Compliance

DNR issues wastewater
discharge permits that
regulate the District’s
operations.

Permit violations may be
self-reported or identified
by DNR.



70

The range of potential violations depends on the specific requirements
included in a facility’s permit, but it may include sewer overflows,
failure to meet effluent limits, failure to submit required monitoring
information, or failure to adhere to permit-required deadlines. All
violations of permit conditions are subject to enforcement, although
isolated violations do not automatically result in formal enforcement
actions. DNR officials indicate that the appropriate enforcement
response is based on the type, severity, and frequency of the violation,
as well as the compliance history of a particular facility and the potential
harm to public health and the environment.

DNR follows a stepped enforcement process, which begins with less-
formal enforcement actions, such as meeting with the permittee to
discuss corrective actions or issuing warning letters known as notices of
noncompliance. If the conditions leading to the violation cannot be
resolved in this manner, DNR can issue a more formal notice of
violation; schedule an enforcement conference with the permittee;
establish a compliance schedule in future permits; or in the case of
sewer overflows and effluent limit violations, enact a moratorium on
new sewer system extensions in the community. If the permittee still
fails to undertake the appropriate corrective actions, DNR may request
that the Department of Justice initiate a formal action leading to court-
ordered fines, judgements, stipulations, or consent orders.

Effluent Limit Compliance

To determine the District’s compliance with effluent limits, we
reviewed the monthly discharge monitoring reports it submitted to DNR
from 1998 through 2001. We found that the District has consistently met
effluent limitations established in its permit at both the Jones Island and
South Shore treatment plants. In only one instance—during the Hoan
Bridge failure of December 2000, which forced the closure of a large
portion of the Jones Island plant—did the District fail to meet its weekly
limit for biochemical oxygen demand. DNR and the EPA agreed not to
pursue enforcement actions for this effluent violation because the cause
of the disruption was beyond the District’s control.

Sewer Overflow Compliance

Since the completion of the Deep Tunnel, the District has never violated
the terms of its permit as a result of combined sewer overflows. The
permit, issued in June 1997, allows either up to six combined sewer
overflows per year or the capture and treatment of at least 85 percent of
the total annual wet-weather wastewater collected in the combined
sewer area. The District has had six or fewer combined sewer overflows
each year since 1994.

The District has
consistently met effluent
limitations established in
its permit.

Since completion of the
Deep Tunnel, the District
has never violated
combined sewer overflow
requirements.
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However, the District has had 39 sanitary sewer overflows since 1994.
DNR officials allege that at least eight of these sanitary sewer
overflows, which resulted in 471 million gallons of untreated sanitary
sewage being discharged to Milwaukee-area waterways, violated the
permit. With the Wisconsin Department of Justice, DNR filed a
complaint in Milwaukee County Circuit Court against the District in
March 2002. DNR officials also identified an additional nine sanitary
sewer overflows between 1994 and 2000 that they believe may have
been violations of the District’s permit.

The District maintains that all of these overflows were unavoidable and,
therefore, allowed under the terms of its permit, which include
exemptions for overflows that result from equipment damage or
temporary power interruption, are unavoidable and necessary to prevent
loss of life or severe property damage, or are the result of excessive
storm runoff. DNR and the District entered into a stipulated settlement
in May 2002 under which the District has agreed to:

•  complete all projects identified in the District’s 2010
Facility Plan by December 31, 2010;

•  enlarge planned sewer upgrade projects to add an
additional 116.0 million gallons of storage;

•  develop a 2020 Facility Plan that will identify future
wastewater treatment, storage, and conveyance needs;

•  undertake inflow and infiltration reduction efforts
with the assistance of the municipalities served by
the District, with a goal of a 5 percent reduction in
inflow and infiltration system-wide;

•  implement operational measures to minimize wet-
weather combined and sanitary sewer overflows,
including maximizing wastewater flow to the
treatment plants during wet weather and maximizing
plant capacity through the use of in-plant diversions;

•  install additional rain gauges and flow meters in the
conveyance system to improve decision-making on
Deep Tunnel filling rates and on how much capacity
to reserve in the tunnel for wastewater from outside
the combined sewer area;

•  develop and implement a capacity, management, and
operations and maintenance plan to meet the goal of
eliminating all non-permitted sewer overflows; and

Eight sanitary sewer
overflows resulted in the
discharge of 471 million
gallons of untreated
sewage.
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•  prepare a long-term combined sewer overflow
control plan as required under federal law as part of
its 2020 Facility Plan.

Under the stipulated agreement with DNR, the District has also agreed
to develop a long-term sewer overflow control plan no later than
December 31, 2007. Changes to federal law enacted in 2001 require the
development of such plans as soon as practicable, and generally within
two years. Officials of the EPA acknowledged that the District had
already completed many elements of the plan as a result of the efforts
leading to construction of the Deep Tunnel; however, they stated that
several additional areas need to be addressed, including identification of
the effects of sewer overflows on sensitive areas such as beaches, an
assessment of combined sewer overflows’ effect on water quality, and
development and evaluation of combined sewer overflow alternatives.

It should be noted that in July 2001, before the DNR lawsuit was filed,
two environmental organizations notified DNR and the District that they
intended to file a lawsuit for alleged permit violations related to sewer
overflows. District and DNR officials stated that they were unable to
reach agreement with these groups, and the groups subsequently filed
a separate lawsuit in federal District Court in March 2002. The
environmental groups’ complaint alleges that at least 28 of the
39 sanitary sewer overflows since 1994 violated the District’s permit,
and it seeks abatement of future sewer overflows, penalties for past
overflows of up to $25,000 per violation per day, and reimbursement
for court costs and attorney’s fees. This case is currently pending.

Other Compliance Issues

In October 2001, DNR issued a notice of noncompliance to the District
for failure to report two dry-weather sanitary sewer overflows within
24 hours, as required by the District’s permit. These overflows, which
occurred on September 18 and September 24, 2001, during days with no
precipitation, resulted from malfunctioning overflow control gates. Each
lasted approximately 20 minutes; together, they released a combined
total of approximately 10,000 gallons of untreated wastewater to the
Menomonee River. The District issued a notice of contract
noncompliance to United Water Services for its failure to properly
maintain this overflow point and related equipment. In addition, DNR
and the District resolved the notice of noncompliance by agreeing to
permanently abandon these overflow gates so that sewage could not be
inadvertently released in the future.

The District has agreed to
develop a long-term
control plan for
combined sewer
overflows no later than
December 31, 2007.
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We reviewed quarterly overflow reports submitted to DNR by the
District and identified four other instances between 1994 and 2001
in which it appears that the District failed to report sanitary sewer
overflows within the required 24 hours. The overflows occurred at
different locations and released a total of approximately 90,000 gallons
of untreated wastewater. The District ultimately reported these
overflows in a quarterly report to DNR, but DNR did not issue a notice
of noncompliance for failing to report these events within the requisite
time frame. District officials note that these overflows required field
verification and contend that they could not, therefore, be reported
within 24 hours as required. These overflows were all attributed to
precipitation, and they included:

•  a July 23, 2001 overflow lasting 20 minutes that
released 50,000 gallons of untreated wastewater;

•  a June 1, 2000 overflow lasting approximately one
hour that released 29,000 gallons of wastewater;

•  an overflow occurring between July 21 and 22, 1999,
during which an unknown volume of wastewater
was discharged for an unknown duration from two
manholes that are not monitored by the District; and

•  a November 10, 1998 overflow lasting less than
5 minutes that released 10,000 gallons.

Based on our review of available information, it also appears that the
District failed to meet certain conditions of its permit on several other
occasions. As noted previously, the District has reported that levels of
coliform bacteria exceeded the groundwater standard in at least 29 wells
since 1995. According to the terms of the District’s permit and
Wisconsin Administrative Code, the District is required to meet all
groundwater standards in the aquifer surrounding the Deep Tunnel.
Moreover, the District filled the Deep Tunnel to a level higher than the
maximum allowable level established in the permit five times since
1994. When the Deep Tunnel was initially constructed, neither DNR nor
the District anticipated that wastewater would escape from the tunnel if
the District adhered to the maximum allowable fill level established in
the permit. The District’s experience in operating the tunnel between
1994 and 1997 showed that wastewater could escape from the tunnel
even if the tunnel was filled to a level lower than the maximum limit
provided by the permit. The District contested this provision of its

In four instances, the
District appears not to
have submitted a sewer
overflow report by the
required time.
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permit in 1997, pending the outcome of additional groundwater studies
required by DNR through a compliance schedule included in the
1997 permit. As noted, based on the results of these studies, the District
agreed to abide by the maximum fill level to minimize the risk of
wastewater escaping from the tunnel, and the tunnel has not been
over-filled since 1999.

Statewide Wastewater Permit-Related Enforcement Actions

Historically, DNR has rarely initiated enforcement actions against
communities for sewer overflows, but has instead relied on informal
administrative enforcement procedures, permit compliance schedules,
and its authority to deny requested sewer extensions to achieve
compliance with permit conditions. However, between January 1, 1995
and December 31, 2001, DNR initiated a total of 350 formal
enforcement actions against municipal, industrial, and agricultural
facilities statewide for wastewater permit or other wastewater-related
violations. These actions included 286 notices of violation and 64 cases
that were referred to the Department of Justice, including the previously
noted case involving the District.

Table 30 summarizes the types of violations cited in 286 notices of
violation issued from 1995 through 2001. In total, 752 instances of
noncompliance were cited in the notices, most of which covered more
than a single violation. As shown in the table, effluent limit exceedances
and failure to submit discharge monitoring reports were the two most
common reasons for notifications and together accounted for
30.3 percent of the instances of noncompliance cited.

Sewer overflows accounted for only 1.1 percent of the incidents in
which noncompliance was cited. As was shown in Table 16,
288 municipalities—excluding the District—reported a total of
988 sewer overflows from 1996 through 2001 that discharged
564.1 million gallons of untreated wastewater to Wisconsin waters.
Many of these communities are regulated under a single general permit
for wastewater discharges that, like the District’s, prohibits sanitary
sewer overflows except in limited circumstances. DNR allows facilities
or industries with similar types of wastewater discharges to be regulated
under a general, statewide permit, including communities that own or
maintain a sanitary sewer collection system but do not operate their own
treatment facility.

Historically, DNR has
rarely initiated
enforcement actions
against communities for
sewer overflows.
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Table 30

Instances of Noncompliance with Wastewater Rules and Regulations
(notices of violation from 1995 through 2001)

Description Number Percentage

Effluent limit exceedance 117 15.5%
Failure to submit discharge monitoring report 111 14.8
Miscellaneous* 90 12.0
Discharging in violation of permit 83 11.0
Sludge and landspreading related 70 9.3
Discharging without permit 63 8.4
Reporting-related 53 7.0
Laboratory and sampling related 48 6.4
Inadequate/improper equipment maintenance 38 5.0
Operator improperly certified 27 3.6
Industrial pretreatment related 27 3.6
Agriculture and animal waste related 9 1.2
Overflow violations 8 1.1
Stormwater-related    8    1.1

Total 752 100.0%

* Miscellaneous violations include failure to submit plans, failure to meet compliance
schedules or other permit deadlines, nonpoint source pollution violations, construction
without approval, air emissions violations, and improper operator training, among others.

The difference between the number of overflow-related enforcement
actions shown in Table 30 and the number of actual overflows indicates
that while sewer overflows continue to occur throughout the state, few
communities are subject to formal enforcement action by DNR for these
overflows. Instead, DNR officials indicate they address sewer overflow
problems by working with communities to reduce inflow and infiltration
into the sewer system and to ensure plant capacities are adequate. In
some circumstances, DNR has enacted sewer extension moratoriums.
Since 1995, it has issued sewer extension bans for 35 municipalities,
including 1 within the District’s service area (Whitefish Bay). As of
April 2002, five sewer extension bans were in effect, but none were
within the District’s service area.
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Informal enforcement actions and notices of noncompliance may occur
more frequently than formal enforcement actions. It is difficult to
determine how many informal actions DNR has taken against regulated
facilities because records of such actions are kept in DNR regional
offices. DNR’s Southeast Region, which includes the area served by the
District, reported issuing seven notices of noncompliance to
municipalities for permit violations in 2001, including the previously
noted notice of noncompliance issued to the District. These actions
resulted from a variety of permit violations, including laboratory
certification violations, failure to report sewer overflows, exceedance of
effluent limits, noncompliance with pretreatment program requirements,
and incomplete or late submittal of discharge monitoring reports.

Future Considerations

EPA has agreed with the stipulated agreement between DNR and the
District and acknowledges that the District has made progress toward
reducing the number and volume of combined sewer overflows with the
completion of the Deep Tunnel. However, as noted, recent amendments
to the Clean Water Act mandate that all new wastewater permits issued
to facilities with combined sewers require each facility to develop a
long-term plan to limit combined sewer overflows. As part of the
May 2002 settlement, the EPA has required the District to immediately
begin developing critical elements of its plan to meet federal combined
sewer overflow requirements. In addition, the EPA has announced its
intention to develop a national strategy for addressing sanitary sewer
overflows, which may include provisions that would require additional
efforts by the District in the future.

Because of the large number of communities in Wisconsin with sanitary
sewer overflows, DNR recognized a need for increased statewide efforts
to control sanitary sewer overflows in a report to the Natural Resources
Board in March 2001. DNR’s strategy for bringing these facilities into
compliance with federal and state requirements regarding sanitary sewer
overflows includes:

•  identifying and mapping every sewer overflow
location in the state;

•  working with communities to improve reporting of
overflows; and

•  addressing the problem of clean water inflow and
infiltration into sanitary sewer systems.
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In response to EPA concerns that Wisconsin permits were less stringent
than federal requirements pertaining to sanitary sewer overflows, DNR
recently submitted revised permit language defining the conditions
under which sanitary sewer overflows would be allowed. The EPA
concluded that this revised language is sufficient to meet existing
federal requirements prohibiting sanitary sewer overflows. DNR also
intends to work with communities covered by the general permit that
experience chronic sanitary sewer overflows, and in some cases it may
issue individual permits that establish compliance schedules for
correcting the problems leading to overflows. Wisconsin is one of only a
few states that issue a general permit to communities that do not operate
their own treatment plants. While the general permit requires
communities to report sanitary sewer overflows, it does not provide a
mechanism for requiring communities to address the underlying causes
of the overflows. Currently, more than 220 sewer systems that operate a
wastewater conveyance system without a treatment plant are regulated
by the general wastewater permit, including all 28 communities served
by the District.

DNR officials indicate they are considering developing a set of factors
for determining which communities will be targeted for individual
permits. These factors are likely to include the number and volume of
sewer overflows, the number of locations at which overflows occur, and
the local water quality standards. Because some communities served by
the District have had sanitary sewer overflow problems, they may be
subject to these new permit requirements in the future.

****

DNR recently revised
permit language to
specify when sewer
overflows are allowed.





Appendix 1

Sewer User Charges to Municipalities

Municipality 1997 2001
Percentage

Change

Bayside $    165,750 $    145,147 (12.4)%
Brookfield  631,330  537,128 (14.9)
Brown Deer  549,176  448,277 (18.4)
Butler  145,770  109,815 (24.7)
Caddy Vista Sanitary District  24,370  20,747 (14.9)
Cudahy  1,215,986  1,042,008 (14.3)
Elm Grove  208,237  194,612 (6.5)
Fox Point  251,500  218,593 (13.1)
Franklin  859,868  893,759 3.9
Germantown  686,708  584,571 (14.9)
Glendale  681,639  591,838 (13.2)
Greendale  519,832  434,347 (16.4)
Greenfield  1,258,364  1,174,868 (6.6)
Hales Corners  297,669  262,380 (11.9)
Menomonee Falls  1,136,164  991,901 (12.7)
Mequon  648,351  582,216 (10.2)
Milwaukee  33,028,525  26,357,142 (20.2)
Muskego  600,690  537,029 (10.6)
New Berlin  1,157,831  1,064,800 (8.0)
Oak Creek  1,122,180  1,029,039 (8.3)
River Hills  59,135  55,842 (5.6)
Shorewood  464,217  413,552 (10.9)
South Milwaukee*  11,106  18,842 69.7
St. Francis  347,124  324,910 (6.4)
Thiensville 112,630 96,147 (14.6)
Wauwatosa  2,369,281  1,995,544 (15.8)
West Allis  2,622,885  2,197,358 (16.2)
West Milwaukee  2,225,077  624,949 (71.9)
Whitefish Bay       479,468       422,774 (11.8)

Total $53,880,863 $43,370,135 (19.5)

        * South Milwaukee receives hazardous waste disposal services only, because it
   operates its own wastewater treatment plant.
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Milwaukee Metropolitan Sewerage District 2002 Organization Chart
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Appendix 3

District Funding of Municipal Sewer System Evaluations

Municipality Budget
Expenses

through 2001

Bayside $   81,445 $   53,671
Brookfield 287,263 153,312
Brown Deer 157,240 0
Butler 49,932 0
Caddy Vista 10,013 9,519
Cudahy 190,552 38,170
Elm Grove 128,325 96,218
Fox Point 109,205 111,287
Franklin 377,828 373,776
Germantown 191,205 27,885
Glendale 209,208 74,800
Greendale 229,718 113,891
Greenfield 430,405 168,080
Hales Corners 115,010 114,932
Menomonee Falls 488,278 379,632
Mequon 352,128 295,963
Milwaukee 2,535,026 2,069,807
Muskego 203,339 247,428
New Berlin 497,426 322,450
Oak Creek 428,096 203,910
River Hills 76,582 64,130
St. Francis 97,584 76,493
Shorewood 47,100 46,923
Thiensville 45,513 38,169
Wauwatosa 510,423 213,290
West Allis 528,851 300,784
West Milwaukee 68,819 25,583
Whitefish Bay     121,289     120,443

Total $8,567,803 $5,740,546
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Water Quality Pollutants and Indicators

Ammonia – Ammonia is a component of nitrogen fertilizers, domestic and industrial wastewater, 
and animal waste. High concentrations of ammonia are toxic to fish and other aquatic life. The 
toxicity of ammonia depends on water temperature and pH, and it becomes more toxic to fish and
aquatic life during the warm summer months.

Biochemical Oxygen Demand – Biochemical oxygen demand is a measurement of the amount of 
dissolved oxygen consumed through the decomposition of organic material over a specified time 
period (usually 5 days) in a water sample.  Although biochemical oxygen demand is not a 
specific pollutant, it is used as a measure of the readily decomposable organic content of water 
and wastewater.

Chloride – Chloride is present naturally in the environment, but high concentrations of chloride in 
waterways are caused primarily by road salt runoff, sewage from overflows, faulty septic 
systems, agricultural irrigation, and municipal and industrial discharges. High concentrations of 
chloride are toxic to freshwater fish and other aquatic life.

Chlorophyll – Chlorophyll is not a pollutant, but rather is a measure of aquatic plant and algae 
growth in rivers and lakes. As aquatic plants and algae die, they release chlorophyll—the 
substance used to convert sunlight, water, and air into food for plants—into the water. High 
levels of chlorophyll usually indicate the presence of noxious weeds and algae caused by 
excessive amounts of nutrients in the waterway. These weeds and algae cause aesthetic 
impairments, reduce the recreational value of the river or lake, and can displace more 
desirable native plants.

Copper, Lead, and Zinc – Trace levels of naturally occurring metals such as copper, lead, and zinc 
are found naturally in the environment. Many of these elements are necessary for aquatic life in 
minute amounts but are toxic to fish, aquatic life, and humans at higher doses. Toxic heavy 
metals are found as pollutants in many water bodies as a result of urban runoff that contains paint
chips, residue from automobile tires and brakes, and corroded metal parts. Other sources of trace 
metals include municipal and industrial wastewater discharges and contaminated sediments from 
past industrial activity.

Dissolved Oxygen – Dissolved oxygen is not a pollutant, but instead is an important indicator of 
water quality.  Without sufficient dissolved oxygen, fish and other aquatic life suffocate and toxic
chemicals such as mercury may be released from bottom sediments. Dissolved oxygen is affected
by temperature and the presence of oxygen-consuming material in the water, such as sewage, 
decaying plant matter, and other biochemical processes that consume oxygen.

Fecal Coliform Bacteria – Fecal coliform bacteria are naturally present in the environment in 
excrement from all warm-blooded organisms, including humans. Although fecal coliform 
bacteria do not pose a health threat to humans, they are relatively easy to measure and are 
indicative of conditions in which fecal contamination containing more serious pathogens is likely
to be present.
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Phosphorus and Nitrogen – Nutrients such as phosphorus and nitrogen are essential in limited 
quantities for aquatic plant growth, but excessive nutrients lead to degradation of water quality 
through excessive weed and algae growth, increased turbidity, and low dissolved oxygen as plant
matter decays. Common sources of nutrients include municipal and industrial discharges, failing 
septic systems, sewer overflows, fertilizer, livestock, domestic pet waste, wildlife, and airborne 
sources.

Suspended Solids – Suspended solids are the particulate matter present in water or wastewater and 
include sand, gravel, soil, and other solid materials. High levels of suspended solids harm fish 
and aquatic life by clogging gills, reducing the amount of light that can penetrate the water, and 
causing silt and sand to cover spawning areas. Suspended solids typically enter waterways as the 
result of runoff from fields, roads, and construction sites or from eroding stream banks.

Turbidity – Turbidity is a measure of the amount of light transmitted through a water sample and is 
closely related to suspended solids, but measures both particulate and dissolved pollutants in the 
water. High levels of turbidity usually indicate polluted waters and affect the amount of light 
available for desirable plant growth.



PreservingTheEnvironment.
ImprovingWaterQuality

KevinL. Shafer,RE.
ExecutiveDirector

July24, 2002

Ms. JaniceMueller
StateAuditor
StateofWisconsin
LegislativeAudit Bureau
22 E. Muffin St., Suite500
Madison,WI 53703

DearMs. Mueller:

I ampleasedto provideawnttenresponseto theLegislativeAudit Bureau’s(LAB) evaluationoftheMilwaukeeMetropolitan
SewerageDistrict’s successfuleffort to reducethenumberof seweroverflowsinto Milwaukee-areawaterways.

First,I would like to thankyou andyour stafffor your reviewoverthe past ___________________________________

10 months Your effortshaveresultedin areport thathighlights the many
positiveresultsfor the Milwaukeeareaasaresultof theDeepTunnel
System,includingthe fact thatthe DeepTunnelhassubstantiallyreduced
the amountof pollutantsenteringMilwaukee-areawaterways,andwater
quality hasimprovedwithm the combinedsewerareaof theDistrict, which
was the main goalof theWaterPollutionAbatementProgram.Your report
alsonotesthat otherpollutionsources,mcludmgpolluted runoffandsani-
tary seweroverflows,continueto impairwaterqualitywithin andoutsideof
the combinedsewerarea.

We areproudto saythat in all of the instanceswheretheLAB hasraisedissues,MMSD alreadyhadprojectsstartedto
improvethosespecificoperationspriorto the initiation of theaudit.For example,theDistrict beganin 2001 the $96.5
million designandreconstructionof two siphonsm downtownMilwaukeethattransportwastewaterunderthe
MilwaukeeRiver to the JonesIslandWastewaterTreatmentPlantto improvetheir efficiencyandincreasetheir capacity
The Audit Bureauhasconfirmedthe issuesthattheDistrict is alreadyworkingto improveandfoundno new issues

In addition to my commentson the specificsof your report, it is necessaryto highlightseveralimportantitemsincluded
in your evaluation:

The District hasneverviolated
‘its Wisconsin DepartmentQf

overflows(SSOs) Thenumberof annualoverflowshasbeenreducedfrom
50 ayearto about2 6 ayear In addition,aftercompletionof the Deep
Tunnel System,the averageannualvolumeof SSOswasreducedby 1 7 bil-
lion gallonsperyear,or 93 4 percent,while the averageannualvolumeof
CSOswas reducedby 5 5 billion gallonsperyear,or 78 3 percent _______________

milwaukee metropolitan sewerage ~istnct
260W SeebothStreetMilwaukee WI 532041446

414-2252088 • email KShafer@rnmsdcorn . wwwrnmsdcorn

We areproud to saythat in all of
the instanceswherethe Audit

Bureau hasraised issues,
MMSD already had projects

started to improve thosespecific
operations prior to the
initiation ofthe audit.

‘TheDeepTunnelSystemhassubstantiallyreducedthefrequencyand
volumeof bothcombinedseweroverflows(CSOs)andsanitarysewer

Natural Resources-and Federal
Environmental Protection

Agency-approvedcombined
seweroverflow permit.

TLinden
Appendix 5
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•Polluted runoff, or nonpoint pollution1 is now the major sourceof pollutant loadingsto Milwaukee-area water-ET
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ways.According to a recent report, polluted runoff accountsfor more than 88 percent of the biochemical oxygen
demandenteringMilwaukee-areawaterways.

‘The District hasneverviolated its WisconsinDepartment ofNatural The DeepTunnel Systemhas
Resources-(DNR) and Federal Environmental Agency- substantially reduced the

approved (EPA) combinedseweroverflow permit. frequency and volumeof both
combined seweroverflows and

‘A major contributing factor to seweroverflows in recentyearsis the sanitary seweroverflows.
increasein the number of large storms that produced wastewaterflows
that exceededthe capacity ofthe DeepTunnel System

.

‘The single most important causeof the overflows is the amount of rainwater leaking into private laterals and
local sewers.This flow has increasedby 17.4percent since 1980 rather than beingreducedby 12 percent as had been
plannedas part ofthe WaterPollutionAbatementProgramin the 1 980s.The DNR agreesthat rainwater leaking into
local sewersisthe majorcauseof recentseweroverflows.When theseexcessiveflows overwhelmthe District’ssystem,
overflowsarenecessaryratherthanletting untreatedwastewaterbackupinto homesandbusinesses.

•The District hassaved$36.5million over the first three years of its 10-yearcontract. started in March 1998.The
savingsareabout$1.4 million morethanprojectedafterthreeyears.In all, the District expectsto savemorethan$140
million overtheterm of thecontractwith UnitedWaterServicesto operateits treatmentplantsandconveyancesystem.

‘As the report accuratelyreflects1the District plans to spendabout $1 billion over the next severalyearsto reha-ET
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bilitate~replace and build new interceptor sewers which will provide additional capacity and further reduce the
risk of

overflows.-The plan, which hasbeenapproved by aMilwaukee County Circuit Court judge, is the result of an
agreement with DNRandis intended to assurethatMMSD will meet itsdischargepermitrequirementsfor SSOs.The
federalEPAis fully supportiveof thisstipulation.

Thereareafew significantareasin thereport wherewe havediffering viewpointsor thereis aneed forfurtherelaboration.
Theyare:

Frequency ofoverflows shouldbe evaluatedby specific cause
The reportoverstates the average numberof combined and sanitary sewer
overflows that have occurred as aresultof the DeepTunnel System.
Rather than counting seweroverflowsthatwereDeepTunnel related,the
reportcites all overflows, evenif theywere causedby amechanical fail- --

ure or an unrelated problem intheconveyancesystem,resulting inan
inflated annual average.Thoseoverflowswereunrelatedto the Deep
Tunneland, infact, thesetypeof eventsoccurin all communities
throughout Wisconsin and theUnitedStates.

In the first eight yearsof operationof the Deep Tunnel,therehave been
21 CSOs,or anannualaverageof 2.6, and18 SSOs,or anannual average
of 2.3, that occurredas aresultof the closingof the DeepTunnel gates.

Thereportcitestheplanninggoalaveragenumberof overflowsthatwas
expectedat 1.4 peryear duringthedesignandplanningfor theDeepTunnel
Systemin the early 1980s.But the report fails tostatethat theflgure was an
estimateovera40-yearweatherrecord.It is unfair to statethatafterjust
eightyears,the tunnelhas notachievedtheresultsit was designedfor. It is
too early to makethatconclusion.If theLAB hadlookedat thenumberof
overflowsfrom theDeepTunnelafter threeyears,it would have onlybeen
an averageof 1.0 CSOayear.Thepoint is that duetofluctuationsin weath-
erpatterns,oneneedsto lookatalonger periodof time tojudgetheresults.

Number of Overflows
Per Year
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MMSD is recognizedas the national leader in reducing seweroverflows

We areconcernedthat thereportdoesnot includeinformationon the level andvolumeof overflowsfor comparable
citiesacrosstheUnitedStates.The informationwouldhaveshownthatMilwaukeeis significantly aheadof anymajor
city in the UnitedStatesin reducingthenumberandvolumeof CSOsandSSOs.

In somecities,therearestill seweroverflowsany
time it rainsmorethan.25 inches.For example,in
2001,theCity of St. Louis, which servesapopulation
of 1.4million, hadabout53 seweroverflows,dis-
chargingabout26 billion gallonsof untreatedwaste-
waterto the MississippiRiver.The AlleghenyCounty
SanitaryAuthority, which serves850,000residents
includingtheCity of Pittsburgh,hadabout68 sewer
overflowsin 2001,discharging12 billion gallonsof
untreatedwastewater.

Othercitiesthat havewastewaterstoragesystems
similar to Milwaukee,suchas Chicago,still experi-
enceseweroverflows.In fact, inAugust2002,aftera
very largerainstormhit downtownChicago,the sew-
erageagencywas forced to overflow about2 billion
gallonsof untreatedwastewaterinto the Chicago
River and 1 billion gallonsinto LakeMichigan as
reportedby The ChicagoTribune.

Seweroverflowsarea nationalissuethatmanycommunitiesacrossthe
countryarejuststartingto address.Citiessuchas PittsburghandAtlanta
arefacing potentialhugefines from theEPAif theydon’t implementplans
to significantly reduceseweroverflowsto levelsthat Milwaukeeis already
achieving.Manycities,suchasAtlanta, Cincinnati,Portlandand
Washington,D.C. arejustnowembarkingon buildingwastewaterstorage
systemssimilar to theDeepTunnel.Officials from someofthesecities
havevisitedMilwaukeeto look atour successfulapproachto thisproblem.

Indianapolisplansto spendmorethan$1 billion overthe next20 yearsin
an effortto reduceits seweroverflowsabout80 percent,to anaverageof four ayear,by expandingits sewerplantsand
likely buildinghugeundergroundstoragetanksto capturemostof its overflowsfor latertreatment.The averagesewer
ratefor the city’s 870,000taxpayersis expectedto climb 40 percentby 2020to helppayfor it.

The establishmentof the 200-million-gallon reservepolicy for separatesewerflows optimizes
the District’s chancesof achieving all of the objectivesof the DeepTunnel System

The original purposeof theDeepTunnelSystemwas theeliminationof SSOs,the control of CSOsandimprovementin
waterquality. The reservepolicy alsohelpsreducetherisk of overfill ofthestoragesystem,which couldcause
exfiltrationfrom the DeepTunnel.Sincethisreservepolicy hasbeenestablished,therehavebeenno tunneloverfills.

Sincethe policy was put in placethreeyearsago,about190million gallonsof untreatedsanitarysewagehasbeen
overflowedas aresultof theDeepTunnelgatesbeingclosed,or anaverage
of 63 million gallonsayear,comparedto~about733 million gallonsin the The reservepolicy is flexible,
five yearsprior to thatpolicy, or an averageof 147million gallonsayear. allowing our contract operators to
This is a 57 percentreduction. adjust it asthey monitor

approaching rain, to ensurethe
capture of the maximum amount
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Cities such asPittsburgh and
Atlanta are facing potential huge

fines from EPA if they don’t
implement plans to significantly

reduceseweroverflowsto
levelsthat Milwaukee is

already achieving.

As the LAB reportpointsout, thereservepolicy is flexible, allowing our
contractoperatorsto adjustit astheymonitorapproachingrain, to ensure
the captureof themaximumamountof untreatedwastewater.Forexample,

ofuntreated wastewater
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in earlyJune2002,the Milwaukeeareawas hit withup to 4.5 inchesof rain overtwo days.The DeepTunnelwas able
to capturemorethan300million gallonsof untreatedwastewateras operatorsadjustedthereservethat prior to its opera-
tion would havebeendischargedinto arearivers andLakeMichigan.Therewereno separateor combinedsewerover-
flows or bypassesfrom theDeepTunnelduringthis event.

While the reportmakesmentionas tothe conveyancesystem’sandopera- Weather patterns often change
tors’ requiredrelianceon weatherpredictionsin orderto makecomplex .radically, either shifting north or
decisionswe wish to emphasizethatpredictionsareoftennot accurate
becauseof the imprecisionof weatherforecasting.It is not uncommonfor south and missingthe servicearea.
approachingstormsthat,aremonitoredon digitalizedreal-timeweather Theseunpredictable weather~
mapsby the District’s contractoperatorto showthatoneto threeinchesof conditions have,necessarily
rain will hit the District’s serviceareain thenextseveralhours.Basedon resulted in unusedcapacity in the
thatinformation,the contractoperatorwill not normallyadjustthereserve ‘ DeenTunnel
believingit will beneededto capturetheexpectedflows. Weatherpatterns
oftenchangeradically, eithershifting northor southandmissingthe servicearea.Theseunpredictableweather
conditionshavenecessa~rilyresultedin unusedcapacityin the DeepTunnel.The DNR permitrequiresthat theDistrict
andits contractoperatormustfirst makesurethatthereareno SSOsandthatthe DeepTunneldoesnot overfill.

Asthe reportnoted,the District is installinga $3.3 million Real Time Control Systemthat will provideupdatedinforma-
tion on systemperformanceevery 15 minutesor less.The informationwill helpthe District maximizeexistingsystem
capacityduringheavy rainstorms.The District currentlyhasextensivemonitoringdevicesin its conveyancesystem,but
the newtechnologywill give controloperatorsmoreinformationfasterandallow themto adjustsystemoperationsto
changesin weatherthroughoutMMSD’s servicearea.

Blending
As statedin the report,blending,or inplantdiversion,is an EPA-andDNR-approvedstandardoperatingprocedurefor a
wastewatertreatmentplant trying to maximizethe amountof wastewatertreated.Thetotal flow receivesextensive
treatment,including disinfectionanddechlorination,andmeetsall permit
requirements.In fact, acourt-orderedagreementbetweenDNR andMMSD
requiresthat the District beginblendingduring rainstormsas soonas the
treatmentplantsreachfull capacityto ensurethe treatmentof asmuch
wastewateras possible.

TheDistrict’s contractoperatorusesthis procedurewhenit iswarranted,
butthe commentsin thereportdo not take into accountthe factthatweath-
ereventscanbe intense,but brief, andmaynot warrantblendingfor afull
24 hours.The blendingcapacityatJonesIslandcannotbemet if the storm
flow intensityis for only aportionof the day.

The District hasobjectedto United Water Services’policy of turning off pumps
to switchpower sourcesduring storm events

TheDistrict agreesthatthispracticeShouldnot occur,and,in fact, issuedanoticeof noncomplianceto UnitedWater
Servicesin September1999after it wasdoneduringJuly 1999.ThenoticestatesthatUnitedWaterServices“breached
thetermsof the agreement”whenit failed to maximizepumpoutcapacityon July 21 and22, 1999.It shouldbe noted
thatthe District’s contractwith UnitedWaterServicesallowsfor an“eventof default” if thecompanyreceivesnoticesof
“persistentandrepeatedfailures.” _______________________________________

Blendingis an EPA- and DNR-
approvedstandard operating
procedure for a wastewater

treatment plant trying to
maximize the amount of

wastewatertreated. The total flow
receivesextensivetreatment and
meetsall permit requirements.

UnitedWaterServicesdisputedthenoticeofnoncomplianceandalsodisputes
someoftheLAB’s fmdings.NoneofUnitedWaterServices’actionsprompted
eitheracombinedor separatedseweroverflow. Theiractionsmayhaveslightly
increasedthevolumeoftheoverflows.TheDistrict hasorderedthecompanyto
continuouslyrunthe pumpsduringtunnelevents.MMSD alsobeganaproject
in 2001 thatwill allow, thepowerswitchoverwithouthavingto turnoffthe
pumps.It is expectedto becompletedin2003.

The District agreesthat this
practice should not occur,

and in fact, issueda notice of
noncomplianceto United Water

Servicesin September1999 after it
wasdone during July 1999.
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Siphon capacityproject already underway

Becauseconstructionof thedowntownsiphons,which transportwastewaterundertheMilwaukeeRiver to the Jones
Island-plant,wasstartedbeforeotherelementsof theWaterPollutionAbatementProgramwerefinalized,their design
wasbasedon factorsthatlaterchanged.However,as documentsprovidedto the LAB showed,the planall alongwas
that anyshortfall in hydraulicdeliverythroughthe siphonsto JonesIslandwould beaccommodatedby divertingflow to
the Inline StorageSystemandthenpumpedout to the JonesIslandor SouthShoreplant fortreatment.

As statedearlierin this response,the District begana prOjectin 2001 to redesignandreconstructthe siphonsas part of
theCentral MetropolitanInterceptorSewerimprovementprojectthatwill increasetheir efficiencyandcapacity.We
expectthisprojectwill becompletedin 2007.

The report’s analysisof a small
number ofwatercourseprojects
illustrates the well-understood
principle that there will usually

be a reasonabledifference
between preliminary costestimates

and final construction costs.

Themainreasonsfor the increasein theLincoln Creekcostpreliminary’estimatewere:
‘DNR permitrequirementsthatexceededexpectationsbasedon pastprac-
ticësof the stateagencyandthe fact thatthe District hadto receivea
Chapter30 permit from the DNR for eachof the 10 reachesof the creek,
ratherthan onepermitfor the entire project.
‘$12.8 million in designcostswerenot includedin thepreliminaryestimate
as it wasonly aconstructionestimatefortheproject.
•Contaminatedsoilsencounteredwerenot identified during initial investi-
gationsbecausetheywereon privatepropertywhereownersdid not allow
accessfor soil borings.This costthe District about$6.1 million.
•Thepreliminaryestimatewasdevelopedin 1996 andinflation addedabout
$13.7million to the project.
‘An endangeredsnakehabitatthatDNR wasnot awareof, alongwith other
real estate,insuranceandprofessionalservicesthatadded$7.8 million.
‘Bypassculvert projectsthatwerenot includedin theoriginal estimatethat
added$7.2 million to thecostof theproject.

The $70.4million figure usedin
the report wasa preliminary

estimate that wasnot necessary
to update after final designwas
completedbecausethe project
wason a fast-track schedule
to be completed becauseof

heavyflooding along
the Lincoln Creek corridor

in 1997 and 1998.

SubstantialchangesweremadealongLincoln Creekasconcretewasremovedanddetentionpondsadded.It is now
moreof ameanderingwaterway,aimedatkeepingthe waterwithin its banksduringheavyrainstorms.Overtwo miles~
of concretewereremovedas partof the projectandthe floodplain wasshrunk,therebyremovingthe needfor theresi-
dentsto carryexpensiveflood insurance.The projectis beingviewednationally as amodelof howto implementa flood
control project in an urbanarea.

Concerns raised aboutwatercourseproject costincreasesdo not consider
the cost changesinherent in watercourseproject planning

Thereport’s analysisofasmallnumberofwatercours~projectsillustratesthe
well-understoodprinciple thattherewill usuallybeareasonabledifference
betweenpreliminarycostestimatesandfmal constructioncosts~This is
becausepreliminaryestimatesaredevelopedwithout thebenefitofpublicpar-
ticipation, site location,geotechnicalinvestigationsorevenpreliminary
design.Thisprinciple is reflectedin theAssociationfor theAdvancementof
CostEngineering’sguidelinethatpreliminarycostsgenerallyvarybetween
-30percentand+50 percentoffmal constructioncosts.

Despitethosefacts,the reportusesapreliminaryandoutdatedcostestimatefor the Lincoln CreekEnvironmental
RestorationandFloodControl Projectto makeits assertionthatthe projectsexceededbudgetedamounts.In fact, the
$70.4million figure usedin thereportwasapreliminaryestimatethatwas not necessaryto updateafter final designwas
completedbecausethe projectwason afast-trackscheduleto becompletedbecauseof heavyfloodingalongthecreek
corridor in 1997and 1998.

It was completedtwo yearsaheadof schedule,bringingflood relief to morethan2,000homesandbusinesses,which had
beenravagedby flooding for decades.In fact, between1960 and1997,morethan4,000separatefloodingproblems
werereportedalongLincoln Creek.
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Lastly, thenumberof contractssampledwastoo few from whichto drawanyconclusion.Forexample,‘a reviewofthe
WaterPollutionAbatementProgramprojectswould haveprovidedarepresentativenumberof contracts.It wouldhave
beenrelevantbecausemostofthe inspectors,projectmanagersandseniorstaffnow employedby the District were
presentduringthe original programfrom themid 1980sto the presenttime. Sucha studywould haveshownminimal
costincreasesgenerallyin theareaof 7 percent,whichwereextraordinarilylow for a$2.3 billion program.

A strict cost-benefitapproachto flood managementwork
doesnot yield the most acceptablesolution to urban flooding problems

The District’s currentapproachon flood managementprojects,to imple-
mentan alternativethat is preferredby aconsensusof watershedstakehold-
ers,wasadecisionby theMMSD Commission,basedon the recommenda-
tionsof a specialpolicy groupthat includedtheexecutivedirectorof
SoutheasternWisconsinRegionalPlanningCommission,alongwith five
locally electedofficials.

Taxpayershavefound thealternativeof allowinghomesto flood with
sewageafterextensiveoverlandflooding to beunacceptable.This alterna-
tive is potentiallydangerous,cancausesignificantpropertydamageandis
arisk to public healthandsafety.

ThereportalsostatesthattheDistrict shouldconsiderwhetherto do a and safety.
projectbasedon the amountof flood damages.This is aflawedapproach.
The costsfrom asingle 100-yeareventcannotbe usedas acomparisonto projectcostsbecausein all of the areas
MMSD is undertakingflood managementwork, the floodinghasoccurrednumeroustimes.For example,theareaof
downtownWauwatosanearthe MenomoneeRiverwasextensivelyfloodedin bothJune1997 andAugust1998.In the
CongressStreetareanearLincoln Creek,it hasbeenreportedthatflooding occurredon ayearly basisprior to the imple-
mentationof the flood managementproject.

The report’scommentson the benefitsandcostsof watercourseprojectsignorethreeimportantconsiderations:

•Thetangiblebenefitsfrom theseprojectsarenot limited to preventingdamagesto homesandbusinesses.Severalwater-
courseprojectsaremulti-purposein natureandprovidewaterquality treat-
ment,recreationalopportunitiesandnaturalresourcesprotection. The report’s suggestionthat the

District look at implementing
projects that would provide

protection for some,but not all
residentsimpacted by flooding
in a watershedis ill-advised and

‘Flood managementplaysan importantrole in theprotectionandefficient
operationofthe local andregionalsewersystemsduringheavystorms.
This functionis not capturedin the cost-benefitanalysisofthemonetary
propertydamagesavoidedas a resultof District flood management ____________________________________
projects.

Moreover,thereport’ssuggestionthat the District look at implementingprojectsthatwouldprovideprotectionfor some,
but not all residentsimpactedby flooding in awatershedis ill-advisedandwould not be supportedby electedofficials in
communitiesservedby MMSD or their residents.We shouldnot be expectedto go to WestAllis, for example,andsay
the District will implementaprojectthatwill reducetherisk of flooding to residentswholive nearthe RootRivernorth
of OklahomaAvenuebut notto otherswhojusthappento live southof OklahomaAvenue.That is unfair treatmentto
residentswho areDistrict ta~~payersandwhohave‘madeacommitmentto their neighborhoods.

Taxpayershave found the
alternative of allowing homes

to flood with sewageafter
extensiveoverland flooding

to be unacceptable.This
alternative is potentially

dangerous,can causesignificant
property damageand is a

risk to public health

‘The Districtmadean explicit commitmentto minimizetheuseof con-
veyance-orientedsolutionsbecausetheyweredestructiveto the environ-
mentandwould not receiveapprovalfrom the DNR. TheDistrict’sand
stakeholders’choiceof othersolutionshaveaddedto totalprojectcosts,but
will preserveandenhancetheresourcevalueof areawaterwaysandneigh-
borhoodsfor futuregenerations. would not be supported by

electedofficials in communities
servedby MMSD or

their residents.
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Increasein lobbying expensesdoesnot include millions of dollars

capturedby theDistrict asaresultof lobbying efforts
As aresultof this increasedeffort to securefederalfunds,theDistrict has
received$11 million from Congresssince1998 fortheCentral
MetropolitanInterceptorSewerSystemImprovementProject.Thishas
resultedin anet savingsof over$17.2million to taxpayersbecauseofthe
additional interestcostsif theDistrict hadto borrowthat amount.A request
for anadditional$12million hasbeenmadeby the Milwaukee
Congressionaldelegationin 2002.TheDistrict alsoreceived$2 million
from Congressin 1997 for theDistrict’s Lincoln CreekEnvironmental
RestorationandFloodControl Project.

On the statelevel, MMSD helpedestablishthe statewideflood control grantprogramas part ofthe 1999 statebudget.
This fund, originally budgetedat $17million, providesgrantsto communitiesstatewideworkingon flood control
projects.The District hasalreadyreceived$185,000for the homeacquisitionsas partof the Hart Parkflood
managementprojectand$600,000for the Root River flood managementproject.In addition,severalcommunities
servedby the District havereceivedflood control grants,includingBrookfield, Elm Grove, MequonandFox Point.

In closing, I would like to expressonceagainourappreciationfor your analysis.We look forwardto reviewingthe
analysisin moredetailto determineif therearechangesthatcan be madeto improvethequality andcosteffectiveness
of theDistrict’s serviceto its customersandto continueto improvethe Milwaukee-areaenvironment.I alsohopeyour
reportpromptsdiscussionsamongthepolicy-makersatthe statelevel asto whatcanbedoneto reducethe amountof
polluted runoffenteringMilwaukee-areawaterway~,which the LAB identifiedas themajorpriority in the effortsto
continueto improvewaterquality.

Sincerely,

Kevin L. Shafer,P. E.
ExecutiveDirector

This has resulted in a net savings
of over $17.2million to taxpayers
becauseofthe,additional interest
costsif the District had to borrow

that amount.
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