T ~Lincoln Creek project costs were projected at $70.4 million when
The cost of the Lincoln construction began in 1999. As shown in Table 21, however, the most

Creek project increased recent projected cost estimate was $115.4 million, an increase of
63.9 percent from 63.9 percent. Design, construction, and other costs, which include real

original estimates. -~ = estate:acquisition, insurance, and legal and other professional services
R costs;:all-increased by more than 50 percent.

Table2l-

Lincoln Creck Flood Centrol Project

> _(Drig_i_na}C?m’t .- Current Estimate . - .- . Pefceﬂtag'e." B

R Bﬁdg.e.'_t'-it:em e Projection = .. (March 2002) - .- Eiﬁ'erénqe Increase ..
 Design o $4070000 S 7693729  $ 3623729 89.0%
- Construction. - .. 61,100,000 .- . 94,689,380 . 33,589,380 55.0
Other- .. .. 5230000 . 13.013.380 . . _ 7,783,380 148.8

'Toial $70,460;000 o ‘$115,396489 ' $44.996,489 63.9

- The 833.6 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 €rosion 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 unablé 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 pretiminary 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
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Menomonee River
watershed project costs
are currently =~ .
$108.9 million higher
than originally projected.

- easement access. We found that the District spent an additional

$6.1 million to remove and dispose-of 256,774 cubic yardsof .. - .-

- contaminated soil in a permitted landfill. e

- Finally, the District contends that new DNR regulations also ;_:aii'se_d-. -
“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
ndicated that as the extent of DNR’s erosion control requirements
became clearer, the District incorporated them into subsequent
construction confracts.

Similaﬂy, 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 Creck, 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
o protect 425 properties and 315 structures froma 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.

TheDlstnctattnbutespmjected iﬁéiéas_es for the Menomonee River
" watershed plan to higher-than-expected costs for acquiringand
. 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 Mitwaukee County Grounds would cost

$36.4 million. During later stages of project planning, the District

_ iiis@oyé'r__ed-thaidé%ign_coggtr&iﬁts on the site would require the addition
.ofa 3,.(}00-_f90‘t_st0nnwater_tuﬁnal atan 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 2 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 scdiment contamination that had not

been previously identified, along with additional costs related to staffing,

design work, environmental investigations, and the demolition of a

___strucmré-ia the floodplain. As a :g%s;;iz, the final project costs totaled

$4.7 million, or 104.3 percent more than the District’s initial projection.
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Substantial cost increases -

raise concerns about

project selection and the

District’s ability to

predict total watercourse
preject costs.

Watershed improvement
vosts greatly exceed
potential property
damage costs from
flooding,

‘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
-+ 825.1 million for the construction of a levee, removal of contaminated
“soils, and acquisition of properties in western Milwaukee. These costs
+ were not included inthe initial August 2000 Menomonee River

watershed plan approved by the District.

Substantial actual and projected costincreases 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 alterniatives that meet the objectives and
expectations of interested parties. However, they do not use cost-benefit
analyses to evaluate proposed projects. ' I

~District officials believe a cost-benefit approach is mapprépﬁate 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 aesthétic 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
costof a watercourse improvement project with anticipated savings from
flood damage: the District estimates that through 2020, a 100-year flood
n 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,
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“The extent and frequency -
with which projects
exceeded their projected”
‘costs may warrant closer -
attention, v fil T

Although it i notunusual 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 'c'cnsidemtion;inciudihg justification for cost increases. We
believe a clearer understanding of costs and benefits is needed for the

- District:to -_make}infomed-deci‘sions 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 fo undertake. However, cost-control efforts are

- made more difficult because of the District’s budgeting practices.

o 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

Nt 'Com:in_ission:'_does-nét'-?;ovide'_far -an-accurate determination of total .

' --.:;Sfiiifmw'z{ter Rales - -

Since Zﬁﬂl, the District
hasrequired - ™ B
municipalities:to include

a‘runoff management Bt
system in all development: .

“plans, oo

To limit iad_dit_i(mal_.. stormwater runoff that contributes 1o ﬂdoding and the

inflow of stormwater into sanitary sewer systems, the District adopted

. rules in2001 requiring municipalities 1o include a runoff management
. system as part Of:-amy.--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 amy project approved before January 1,2002. .+
By .fanué:ry 1, 2003, local commumtzes are required 0 adopt their.d{n.rﬁ'

- stormwater management rules ol T : -

e @resei‘ve -nat;ﬁralz.f_eataresihaving--stormwétéi 'sti}'ra:gé :'
.+ and drainage characteristics; .. - - ST

‘e minimize the construction of surfaces that create

~runoff; and - -

© & limit runoff with stormwater deténtion structures.

* Municipalities must submit their stormwater management plans {0
the District for approval before-beginning any new development.

The District may withhold approval of stormwater management plans
if 2 municipality has not complied with its stormwater management
rules or rules related to the construction of scwers and inflow and
infiltration control.
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In-Plant Diversions

- Anin-plant-diversion is another strategy for reducing the volume of

In-plant diversions - overflows by maximizing the flow of wastewater through a treatment
increase the volume of -~ plant. Under extreme wet-weather conditions, DNR regulations allow
wastewater that receives wastewater treatment facilities to divert and partially treat a portion of
some treatment during. - - the wastewater they process in order to protect the biological treatment

wef weather. 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 o use m-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 .

“The District did not = six occasions that resulted in overflows. Moreover, during ten overflows

employin-plant ‘when in-plant diversions were used, the District did not fully use its”
diversions on at least six - ability to perform in-plant diversions. For example; during a storm that
occasions that resulted in - occurred in July 2000, the District partially treated only 7.0 million
overflows. 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 etfluent 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
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The District’s use of ~
~in-plant diversions is -

likely to be clarified in its

next permit.

Statutes provide the
District with broad "~ ~
authority.

contained in its effluent as a result of only partially freating 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 Serviges’ bonus is -

affected when an overflow—rather than an in-plant.diversion—occurs.
Furthermore, the District’s wastewater di scharge permit limits only the
number of overflows each year, not their volume. e

.- The limited use of in-plant diversions-during periods of heavy flow may
b less harmfill 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
willprogeed. " oo T

 Establishing District Priorities

The duties and powers of all metropolitan sewerage districts are

es-tablished by ch. 200, Wis. Stats., which authorizes the District to:

e plan, design, construct, maintain, and operaie a systein
for the collection, transmission, treatment, and
© disposal of all sewage; - B

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

o ‘cxcavate 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; -

e improve any river or siream within the District by
*widening, decpening, or otherwise changing it in order
" to carry surface or draimige’wa’ter‘;
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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,
- Uriversiior streams into drams conduits, or storm sewers;

L _adopt rules, issue specxal orders, and award permits
o related to can'ylng out 1ts responslblimes

. 1evy a tax on property and assess user charges for
" 'sewér'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.
Y : Inplanmng for fumre capital pmgects a number of issues will need
The District will need to. - to be considered: : .
evaluate its tax rate and Ll ' '
- capital spending Jevels. .. . . FHS'{ thf: Dismct wzli need to assess the level of

.. capital. spendmg 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
Tesources 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
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P .---proj-e'_ci:ts or others, such as those that would reduce the
- «nimber 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
 opéerating costs. For example, planning, construction,
. andeventual maintenance work associated with the
o l;)_i_s&i_ct’s'_-comprsheﬂsix?e_.20_12{) Facility Plan may
affect the District’s staffing needs.

e 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
Separating Milwaukee’s ~ scparate combined sewers in the City of Milwaukee and the Village of
combined sewers may be  Shorewood into sanitary and stormwater sewers, so that only sanitary
costly. 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 degtade ‘water quality
because additional untreated stormwater would enter Tocal waterways.

. Cusrently; stormwater—potentially containing road salt, heavy metals, ofl, -

"+ bacteria, viruses, and nutrients-—is captured by the combined sewers and.
% treated at the Jones Island treatment plant. AR

" ‘The cost of sewei{sepét_raﬁgn'_ compared to other overflow abatement
 measures is an jmportant consideration. Section 20033 (2)(b), Wis. Stats.
- directs sewerage districts to:choose the most cost-effective methodof -

' combined sewet overflow abatement. If two or more méthods are equally
cost-effective, the method that separates the fowest feet of combined
sewers must be chosen. When the District evaluated the cost of separating

- the-comibined sewer systems in the late 1970s, while developing its Water

- Pollution Abatement Program; it determined that the cost would be

* -approximiately $469:0 million more than building a tunnel to capture and

+ store stormwater and sanitary sewage.

More recenitly, a consultant hired by the District estimated it would cost
72,1 billionto completely separate the combined sewers in Milwaukee and
Shorewood. The District has o plans to separate the combined sewers
- at this time, although it plans to revisit this issue as it completes its
2020 Facility Plan. = .5

kR
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Water Quality

The primary human
health concern of all
sewer overflows is
exposure to disease-
causing organisms.

Several water quahty indicators suggest that the District’s Water Pollution
Abatement Program has decreased the amount of pollutants entering

o Mﬂwaukeeuarea waterways by reducmg the number and volume of sewer

cverﬂ()ws ‘Our review of water quahty monitoring data suggests that

3 water quahty has 1mproved within the combined sewer area since the
" Deep Tunnel hegan operatwn, ‘but that water quality outside of the

combined sewer area has not subsﬁantxaﬂy improved since 1994.

' 'Furthermore, desplte ﬂnprovements within the combined sewer area,
21998 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 Tunnei has adversely affec’eed groundwater quality in limited areas.

o Efféé’ts" 'bf _SéWei‘ 0vei‘fi9ws on Water Quality

- Water quahty 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 apimal feedmg operations; Nonpomt sources are more diffuse and
‘numerous and inchude both urban and rural runoff and airborne pollutants.
Appendix 4 describes various yollutants and deﬁnes a number of water

quakty mdlcators :

The pnmary human health concern of both combined and sanitary sewer
overflows is exposure to discase-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 aguatic plants and wildlife. There is also growing
evidence that urban stormwater runoffis a major source of bacteria and
other mlcroergamsms 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.
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Sanitary sewer overflows
contain higher
concentrations of raw
sewage than combined
sewer overflows.

The amount of polhutants 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 siormwater 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

_ typmally contain higher. concentrations of raw sewage but less of these

other types of poﬁutants Sanitary sewer overflows are also a significant

y _.'source of phosphomus a nutrient that can degrade water quality at

excessive levels, The major. poliutants 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

B __.gasolme 011 lead zmc and pamcles from vehlcle exhaust.

) As shown in 'I’able 22, DNR estzmates 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 arca. The more
limited attention focused on sanitary sewer overflows may stem from

... the fact that combined sewer overflows are typically much larger and
._may conmbute more poilutzcm due o their larger volume.

Rural runpﬁ’ __

ez

Estunated Pollutmn in ()ne Mlliwn Ga!lons of Wastewater
{in pmmds)
Biéeﬁhemi_c_él o o ) Fecal

_ Oxygen "~ Suspended Coliform

Source of Pollution Demand " Phosphorus’ Solids Bacteria*
 Sanitary sewer overflow 833 167 71,000 19 million
Combined sewer overﬂow " 333 5.8 667 9 million
Urban stormwater L350 2.5 1,000 4 million

125 6.7 2,500 no data

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

Soume Department of Naturai Resources
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The Deep Tunnel has
reducéd the amountof

DNR estimates that as-a:-result of the Deep Tunnel, the amount of
- = phosphorus entering the Milwaukee River from all sources within the
Distriet’s service area has been reduced by approximately 59 percent,

phosphorous entering the - from:170 tons per year before 1994 to approximately 70 tons afterwards.

“Milwankee River. - -

~:As shownin 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.

Tabie 23

: Phasphorus Entermg the. Mﬂwaukee River
{pre-tunnel and post-tunnel percentages)

i. Percénfage of Total |

Source of Phosphorus - Prée<Tunnel - Post-Tunnel
Sewer overflows . 86% 6%
~StormwaterTunoff S w28 : 54
- Upstream point sources -~ 14« ... 27
Other sources 5 3

Total 100% 100%

"~ Source: Departmenﬁ of Naﬁiﬁai Resources

| : Béacfl_:CIééiii"e's. '

Tﬁere were 105 béaéfx
closures in Milwaukee
County in 2000,

' Concems over the frequency of beach closures in the Milwaukee arca
have drawn attention to sewér overflows as a potential source of
bacteria. The City of Milwaukee Health Department regularly monitors
Milwaukee-area beaches and issues advisories to responsible local
ofﬁcmls when bactena counts are hzgh Many Milwaukee-area beaches

. are also ciosed asa precaut:onary measure after significant rainfall, in

_ 'response to. concerns over bacteria in urban stormwater. There were
105 beach closures in Mﬂwaukee 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.
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The number of beach
cloSares capnotbe

-explawed selely by

bacteria fmm sewer GRS

. overﬂnws

The District conducts

extensive monitoring of
surface water in the

Mﬁwankee area.

-+ DNR, the United States Geological Survey, the University of -~

Wisconsin-Milwaukee Great Lakes Water Institute, and others, . .

‘working together as the: Southéast 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
~o gecurmore frequently than sewer overflows, and that while sewer
i '-:overﬂows are one source of harmful microorganisms, the number of
- beach closures cannot be expiamed solely by bacteria from sewer
- overflows. Rescarchers believe that nonpoint source pollution also

conmbutes s1gmf1{:ant levels of bacterla to waters near area beaches,

and that bacteria levels are affected hy 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 mdlcate that these beach closures at South
“Shore do not appear to be directly related to bacteria levels in the
E __Mﬂwaukee Rwer caused by sewer Qverﬂows

_In addmon Mﬂwaukee Heaith Departmem 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. R

Assessmg Changes m Surface Water Qnahty

As noted, the Deep ’I‘unnel was daszgned 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 exiensive 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 Mlchigan and’ Milwaukee-area rivers, mciudmg

Sltes out51de of the Distnct s serwce area.

In order to assess the effect of the'Déep Tunne! on wat’ér'quality we'

analyzed the Dastrmt s surface water monitoring data using two

o _methods First, we anaiyzed significant changes in average
~concentrations of 13 water quality indicators at 10 monitoring sites on
~_the Menomonee, Milwaukee, and Kinnickinnic rivers. Second, we

'anaiyzed data from 29 momiormg sites on the 3 rivers and Lincoln
Creek that were located both within the combined sewer area and
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Changes in average
“concentrations of water
quality indicators suggest
-general improvement
within the combmed
sewer area. o

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

i -changes since completton of the Deep Tunnel..

Water quahty 1sa relauve descnptlon 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’ Concentratmn of Indicators _

One way to measure water qualaty isto 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 statistmal 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 _

'_cencenh‘atlon of a poiiutant or water quahty mdlcator

As shown in '}Cable 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.
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+ - Table 24
Changes in‘Average Concentrations Within the Combined Sewer Area
(sites showing significant change from pre-tunnel levels)

D o T Number of Sites i
'-Wgte'r Oualiiv'hi_':dicatqr _ - ‘Increase "_-D_ecrease No Change

. 'ImjzréﬁeniEht"""- PR
Ammonia’ :
Biochemical oxygen demand
Chlorophyli
Dissolved oxygen®:

. Fecal coliform bacteria
coid Leadsoo o
©Nitrogen =

— S DD e
ColS W @ W W L)
SR VS I R UV AT 6 B

. Deterioration
 Chiloride
- Phosphorus
_Suspended solids
. Tubidity
¢ . No.Change . -
Copper..- . .

BT B LA
e oo
[ R P T e

oD
o e

5

5
* Increased concentrations of dissolved oxygen represent an improvement in
. water guality.

——————————_As shown in Table 25, outside the combined sewer arca, changes'in'the
Changes in average average concentrations of only two indicators suggest improvements in
concentrations of water water quality since the Deep Tunnel began to operate. In contrast, '
quality indicators suggest changes in the average concentrations of six other indicators suggest
water quality has not that water quality has deteriorated outside the combined sewer area.
improved outside the The average concentrations of five indicators showed no significant
combined sewer area. changes outside of the combined sewer area after the Deep Tunnel
began to operate.
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Table 25

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

] - Nﬁmber of Sites |

‘Water Quality Indicator : Increase Decrease  Ng Change
 Improvement '
' Biochemical oxygen demand 0 3 2
Lead - g 2 3
Deterioration
. Amm onia 2 0 3
_ Chloride 4 0 1
- Nirogen 2 0 3
Phosphorus 2 0 3
Suspended solids - 3 0 2
Turbidity 3 0 2
No Change .
Chlorophyll 0 0 5
Copper . . o 0 0 5
Dissolved oxygen 6 0 5
Fecal coliform bacteria 0 0 5
Zing. 0 0 5

Meeting Water Quality Standards

Although average concentrations are useful for measuring changes m
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 cach 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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As measured by water
quality standards, water
within the combined
sewer area showed both
. improvement and

- deterioration. AR

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 mecting 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 aquaticlife” 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, chiorophyll, 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

ostablished for biochemical oxygen demand and suspended solids, we
did'not include them in this analysis. L

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 meetingthe 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.
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Table 26

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

Percentage
: Point
- Indicator - - -+ Pre-Tunnel' Post-Tunnel  Difference
Improvement i
Chlorophyll 19.3% 32.9% - 13.6%
Dissolved oxygen 75.2 792 40
~ Fecal coliform 184 415 7 231
.. Lead o 98.1 98.2 0.1
" Deterioration o R
Chloride 100.0- 99.7 0 (03)
Copper 89.7 87.9 (1.8
Nitrogen 147 11.7 (3.0)
Phosphorus - 6.2 4.2 2.0)
Zinc 99.7 99.5 (0.2)
No Change . o
~ "Ammonia 99.6 996 00

Turbidity 06 0.6 0.0

As shown in Table 27, outside of the combined sewer area, the

 As measured by water percentage of samples meeting the water quality standards decreased
quality standards, water - for all 11 water quality indicators.. - -
outside the combined . S HRE

sewer areahas
deteriorated.
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Table 27

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

Percentage
I Point
#indicator 7 " Pre-Tunpel  Post-Tunnel - Difference
Improvement :
* None - - : -
Deterioration o .

" Ammonia ' 98.9% 98.7% 0.2)%
Chloride 100.0 98.1 (1.9)
Chlorophyll 24.1 216 o (2.5

- Copper 929" 92.1 (0.8)
Dissolved oxygen 97.6 96.9 - (0.7
"+ ' Fecal coliform 293 249 ' (4.4)

" -Lead 99.4 99.2 {0.2)
Nitrogen 17.6 14.6 - 3.0
Phosphorus 10.8 54 (B4
Turbidity _ 30 2.4 O {0.6)

.. Zinc 100.0 99.7 . (0.3
~No Change S .

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

We combined data from combined the findings from our previous two analyses to assess overall
both measures of water changes in various water quality indicators both within and outside of
quality to produce a the combined sewer area. In general, for an indicator to be considered
single measure. “improved,” average concentrations had to show improvement and the

percentage of samples meeting water quality standards had to increase
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orremain 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

‘Overall, water quality =~ area has improved with respect to five. indicators (ammonia,
within-the combined . .-biochemical oxygen demand, chlorophyll, dissolved oxygen, and fecal
sewer arca has improved - coliform) and deteriorated with respect to five indicators (chloride,
for more indicators. - nitrogen, ‘phosphorus, suspended solids, and turbidity). In contrast,

-+ overall-water quality outside of the combined sewer area improved for
- only oneindicator (biochemical oxygen demand), while it deteriorated
- for six indicators (ammonia, chioride, nitrogen, phosphorus, suspended

- -solids, and turbidity). In no instances did a water quality indicator
< wimprove putside of the combined sewer area but deteriorate inside of the

~:combined sewer area. .

- Table28 -

Summary of Water Quality Changes After Construction of the Deep Tunnel

Indicater .© . .o Within Combined Sewer Area  Qutside Combined Sewer Area
CAmmonia o o Improved . -~ Deteriorated
- - Biochemical oxygen demand - . . Improved e Improved
Chloride.. ... . - oo Deteriorated . . Deteriorated
Chlorophyll ... .. .. Improved .. . . Nochange
Copper -~ . ... . . ... . Nochange .. Nochange .
Dissolvedoxygen ... . . Jmproved = No.change
Fecalcoliform . . Tmproved . _ No change
Lead o No change _ No change
Nitrogen .. Deteriorated* ' Deteriorated
. Phosphorus : ) ... Deteriorated _ Deteriorated
Suspended solids . - . Deteriorated .~ Deteriorated
Turbidity. . ... . Deteriorated o Deteriorated
Zinc. P . Nochange = 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,
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17.2 percent of samples
taken near the Deep
Tunnel exceeded the

groundwater standard

for coliform bacteria,

-+ 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
o oaffect Milwaukee-arca waterways; changes in water quality cannot be
- attributed-to a single factor: = oo

. In addition, monitoring: sites outside.of the combined sewer area arc 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 ponpoint 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 _:Disafigﬁ;,rrt:llg'SOﬁtheast_Wichnsin 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 cach 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. -~ . - v

. 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 arca. 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 i 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.
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. Table 29
- ‘Number of Samples Exceeding Graund‘s&a-te'r: Standards for Total Coliform

Number of - Number.ef: :

“XYear .. - Samples . . Exceedances Percentage
L1995 319 sy 16.6%
- 1996 S 596 120 20.1
1997 744 - 157 211
1998 631 90 i4.3

1999709 N 132 . 18.6
22000 - . 482 . 74 154
2001 469 e ' 2520 11.1

“Total S 3950 o g 356-78- '_ 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 withmn 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 aré Tocated 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.

L ke
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Permit Compliance

DNR issues wés't:ewaté'r' .

thscharge permlts that
regulate the sttr;ct’
operations.

Permit violations may be

self-reported or identified

by DNR.

: k The Dzstrict generaﬂy comphes with the requirements of its wastewater
' dlscharge permit, but it appears to have failed to meet certain conditions

related to Oronndwater standards samtary sewer overflows, and the

: 'Deep Tunnel® 'S operatmg 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 Coumy Circuit Court i in March 2002. The complaint has

been resolved with a stipulated agreement between DNR and the
Dlstnct 1ssued n May 2{}{}2 '

o 'Was'téwater"})iSehafgé'Permit Compliance

] 'Wastewatcr dlscharge pemnts are the primary mechanism used to
_ 1mplemen’£ the point source polhition control requirements of the Clean

Water Act anci ¢h. 283; Was Stats. The EPA retains an oversight role in
Wisconsin’s permntmg pmgram 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 perm1t, thh is expected to occur Iater in 2002 They mclude

o . efﬂuent hrmts that restnct the amount of poiiutants

thatmay be Iegaliy dxscharged from the two
'wastewater treatment pEants o

. restrictions on mmbmed and sanitary sewer

_ overﬂows and

. other compliance reqmrements such as requirements
for sludge dlsposal and Mﬂorgamte production,
guidelines for operating the Deep Tunnel, and
provisions for surface and groundwater monitoring.

Like othér reguiated faczhtaes the District is required to self-report any

 violations of permit terms and conditions. DNR may also identify
_perinit nancomphance dunng on-site _inspections or through reviews of

the monthly dxscharge monitoring reports that regnla’feti facilities must
submit. These reports contain the results of effluent water testing and
are. used to verify complaance with permitted limits, -
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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 dq_nqt_auiomaﬁcaﬁy result in formal enforcement

* actions. DNR officials indicate that the appropriate enforcement

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

Since éonipiéﬁﬁn _-éf._tile .

Deep Tunnel, the District
has never violated
combined sewer overflow
requirements.

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.
'_ 1)NR follows ":s_{.étéjjpéd_:_éﬁfo'riﬁéix_ié_ﬁt-_process, which begins with less-
 formal enforcement actions, such as meeting with the permittec o

discuss corrective actions or issuing warning letters known as notices of

~ nencompliance. 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 permittce;
establish a compliance schedule in future permits; or in the case of
_sewer overflows and effluent limit violations, enact a moratorinm on
" newsewer system extensions in the community. If the permittee still
" “fuils to undertake the appropriate corrective actions, DNR may request

that the Department of Justice initiate a formal action leading to court-

' ._prdcr_ed"ﬁﬁés,_'judgemeﬁts_;_stipu_latioﬂ_s, or consent orders.

 Efftuent Limit Compliance -

"To determine the District’s compliance with effluent limits, we

" réviewed 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
pursuc 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 permitas a result of combined sewer overflows: The
' permit, issued in June 1997, allows cither 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.
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However, the District has-had 39 sanitary sewer overflows since 1994.

Eight sanitary sewer -~ DNR-officials allege that at least eight of these sanitary sewer
overflows resulted in the overflows, which resulted in 471 million gallons of untreated sanitary
discharge of 471 million sewage being discharged to Milwaukee-area waterways, violated the
gallons of untreated - permit.. With the Wisconsin Department of Justice, DNR filed a

sew age s - complaint in Milwaukee County Circuit Court against the District in
= S . March 2002..DNR ‘officials also identified an additional ning sanitary
sewer overflows between 1994 and 2000 that they believe, may have
' been vxolations of the Dlstm:t €3 perm;t -

.The Dzstr;ct mamtams that aH of these overﬂows were: unavo;dable 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. W?mch the. f;)zsmct has agreed to:

. compiete aIl progects 1dent1ﬁed m the District’s 2010
- Facility Plan by December 31, 2010;

¢ enlarge planned sewer upgrade projects to add an
: addztlonai 116 0 million galions of storage;

. deveiop a 2020 Facmry Pian thai will identify future
-wastewatar treatment, Smrage and conveyance needs;

. undertake mﬂow and mﬁitratmn 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
piant capacny through the use of in-plant diversions;

& install addmoaai rain gauges’ and flow meters in the

' ‘conveyante 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 cambmed 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
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develop a'long-term

control planfor

combined sewer
overflows no later than

‘December 31,2007, o

@ prepare a long-térm combined sewer overflow
control plan as required under federal law as partof - . .
*its 2020 Facility Plan. B

T Under e sﬁpuiéted’agréémegt.with..i}}NR, the District has also 'ég‘r_éé_d
The District has agreed to

“{o 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 compiéte_dmany-ei_ém'enis of the plan as a result of the efforts

- Ieading to construction of the Deep Tunnel; however, they stated that

‘several additional areas'need to be addressed, inclading 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. -

. 1t should bé rioted that in July 2001, before the DNR lawsuit was filed,

‘two environmental organizations notified DNR and the District that they
jntended to file a lawsuit for alleged permit violations related to sewer:
overflows: Districtand DNR officials stated that they were unable to
reach agreement with these groups, and the groups subsequently filed

- -aseparate Jawsuit 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,

. .andiit 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.

| {)therCemphance Issu_e_s.--' : ;

InGctober 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
-occutred 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. aband{:m'-thgsc overflow gates so that sewage could not be
inadvertently released in the future.
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In four instances, the
District appears not to
have submitted a sewer
overflow report by the
required time.

- 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 ail attributed to
- precipitation, and they included: . . ;-

o aJuly 23, QGDI overflow lasting 20 minutes that . .

released 50,000 gallons of untreated wastewater; - .

L a-Jmi_er 1, 2000 overflow lasting approximately one
- h{)mj' _that-_reieased 29,000 gallons of wastewater;

 anoverflow 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
~'5S'minutes that released 10,000 gallons.

s 'B_ai;_édf"o_ﬁlém review of a{}aiiabie ihfermatibﬁ, it also appears that the
District failed to meet certain ¢onditions 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 maximurn limit
provided by the permit. The District contested this provision of its
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‘permit in 1997, pending the outcome ‘of additional groundwater studies
required’by DNR through a compHance schedule included in the .
1997 permit:'As noted, based on the results of these studies, the District

agreed 1o abide'by the maximumfill level to minimize the risk of -

. wistewater oscaping from the tunnel, and the tunnel-has not been:

- over-filled since 1999+

Historically, DNR has
rarely initiated
enforcement actions

against communities for -

sewer overflows.

. -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

: -.ccmpliance--with-permii-conditic}ns._'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 sﬁm.mafizes't.h:é. -{j&pes;a‘f 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 10 submit.dischaggs_mogit{)ri_ng reports were the two most

" common reasons for notifications and together accounted for

303 percent of the instances of noncompliance cited. *

Séwe_r Qvéfﬂéws 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 commupities are regulated under a single general permit
for wastewater discharges that, like the District’s, prohibits samitary
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. .
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- Table 30

- Instances of Noncompliance with Wastewater Rules and Regulations
' {notices-of violation from 1995 through 2001)

- Description ... . . s Number  Percentage
.« Effluent limit exceedance - o 117 15.5%
- . Fatlure to submit discharge monitoring report 111 14.8
Miscellaneous*® . | T 90 12.0
Discharging in violation of permit 83 11.0
Studge and landspreading related 0 93
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 _ . 3.6
Agriculture and animal waste related B ' 9 1.2
Overflow violations = o 8 1.1
-Stormwater-related o o _8 Ll

- Total EERRS : S 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 moratoriurms.
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 keptin 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
“ioted 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 Aict mandate that all néw wastewater permits issued
to facilities with combined sewers require each facility to develop a
long-term plan to Timit 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

“intenition to develop a national strategy for addressing sanitary sewer _

* overflows, which may include provisions that would require additional

fforts 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
" o control sanitary sewer overflows in a report to the Natural Resources:
' Board in March 2001. DNR’s strategy for bringing these facilities mto
compliance with federal and state requirements regarding sanitary sewer
" overflows inchudes: :

~» identifying and mapping every sewer overflow
* locationinthestate;
‘¢ working with ccmmumtzes to improve reporting of
- oveflows;and
e addressing the problem of clean water inflow and
infiltration into sanitary sewer systems.




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

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 2 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.

Fhkk

77




Appendix ]

Sewer User Charges to Municipalities

Municipality

Bayside
Brookfield
Brown Deer
Butler

Caddy Vista Sanitary District

Cudahy

Elm Grove

Fox Point
Franklin
Germantown
Glendale
Greendale
Greenfield
Hales Corners
Menomonee Falls
Mequon
Milwaukee
Muskego

New Berlin

* Qak Creek

" River Hills
Shorewood
South Milwaukee*
St. Francis
Thiensville
Wanwatosa
West Allis

West Milwaukee
Whitefish Bay

Total

1997 2001
$ 165750 § 145,147
631,330 537,128
549,176 448,277
145,770 109,815
24,370 20,747
1,215,986 1,042,008
208,237 194,612
251,500 218,593
859,868 893,759
686,708 584,571
681,639 591,838
519,832 434,347
1,258,364 1,174,868
297,669 262,380
1,136,164 991,901
648,351 582,216
33,028,525 26,357,142
600,690 537,029
1,157,831 1,064,800
1,122,180 1,029,039
59,135 55,842
464,217 413,552
11,106 18,842
347,124 324,910
112,630 96,147
2,369,281 1,995,544
2,622,885 2,197,358
2,225,077 624,949
479.468 422,774

853,880,863  $43,370,135

Percentage
Change

(12.4%
(14.9)
(18.4)
(24.7)
(14.9)
(14.3)
(6.5)
(13.1)
3.9
(14.9)
(13.2)
(16.4)
(6.6)
(11.9)
(12.7)
(10.2)
(20.2)
(10.6)
(8.0)
(8.3)
(5.6)
(10.9)
69.7
(6.4)
(14.6)
(15.8)
(16.2)
(71.9)
(11.8)

(19.5)

* South Milwaukee receives hazardous waste disposal services only, because it
operates its own wastewater treatment plant.
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Bayside
Brookfield
Brown Deer
Butler

Caddy Vista
Cudahy

Elm Grove
Fox Point
Frapklin
Germantown
Glendale
Greendale
Greenfield
Hales Comers
Menomonee Falls
Mequon
Milwaukee
Muskego
New Berlin
Oak Creck
River Hills

St. Francis
Shorewood
Thiensville
Wauwatosa
West Allis
West Milwaukee
Whitefish Bay

Total

Appendix 3

Budget

$ 81,445
287,263
157,240

49,932

10,013
190,552
128,325
109,205
377,828
191,205
209,208
229718
430,405
115,010
488,278
352,128

2,535,026
203,339
497,426

428,096 .

76,582
97,584
47,100
45,513
510,423
528,851
68,819

121.289

$8,567,803

District Funding of Municipal Sewer System Evaluations

Expenses

through 2001

§ 53,671
153,312
0

0

9,519
38,170
96,218
111,287
373,776
27,885
74,800
113,891
168,080
114,932
379,632
295,963
2,069,807
247,428
322,450
203,910
64,130
76,493
46,923
38,169
213,290
300,784
25,583
120.443

$5,740,546




Appendix 4

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. S C

Biochemical Oxygen Demand — Biochemical oxygendemand 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. ' e : o ISR A S

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 hfe.

Chlorephyll — Chiorophyll 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 chlorophyl! 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 amounis 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.

Disselved Oxygen — Dissolved oxygen Is not a pollutant, but instead is an mmportant 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
ndicative of conditions in which fecal contamination containing more serious pathogens is likely
to be present.




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 municipat and industrial discharges, failing
septic systems, SCWerT overflows, fertilizer, livestock, domestic pet waste, wildlife, and airborne
sources. - e N _ _

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 sitt 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'_-meQSu_a'e-of the amount of light transmitted through a water sample and is
" closely related to suspended solids, but measures both particulate and dissolved poliutants in the
water. High levels of turbidity usually indicate polluted waters and affect the amount of light
“available for desirable plant growth. T BT : o
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5 Ms Janice Mueller S e e
State Auditor - _ '

: ;S_tate__of&\f_’asccn_s-in-- e e O N
Legislative Audit Bureau -

22 E. Mifflin St., Suite 500 -

'Madzson WI 5375)3

lam pieased to pravadc a wr:tten response to the Legxsiatwe: Audit Bureau 5 {LAB) evaluatzon of the Mziwaukee Metropohtan
_S&werage sttrzct’s successﬁ.ii eﬁ'@rt to reduce the: number af sewer overﬂows into Milwaukee-area waterways

' F zrst 1 wauld hke to thank you and your staff far your rewew over. :he past

10 -months. Your efforts have resulted in a report that highlights the many ..
.pesattve results for the Milwaukee area as a result of the Deep Tunnel . We 31'9 pl'mld to say tha* m 3" Of
System, including the fact that the Deep Tunnel has substantially reduced the instances where the Aﬂdﬂ
the amount of poliutants entering Milwaukee-area waterways, and water- - ‘Bureau has raised issues, ..

‘quality has improved within the combined sewer area of the District, wh:ch MMSD already had projects |
was the main goal of the Water Pollutaon Abatement: Program. ’Your report

L started to im mv those S eclfic
aiso nozes that other palluuon sources mf:}udmg.poiiuted runoﬁ?‘ and sani- . L ti P Q t th{l
tary sewer overflows, continue to lmpa;r water qnahty WIthm and outside of .- apera ions prlﬁr G ¢
the combined sewer area.- L o ST e L lultlatmn Of the aud:t

-__'We are proud 0 say that in ai] of the- mstances wherc t:he LAB has ra;sed ;ssues MMSD a!mady had prq;et:ts started o
‘improve those specific operatmns prior to the initiation of the audit. For example, the District began in:2001 the $96. 5
~miilion design and reconstruction of wo siphons in downtown Milwaukee that transport wastewater under. the SR
‘Milwaukee River to the Jones Island’ Wastewater Treatment Plant to improve their effi iciency and increase their capac;ty.
- The Audit Bureau has confi rmed the issnes that the District is already working to improve and found no new issues.

‘In addition to my comments on the T "cuf ics of your: report, it is necessary to hxghhght several 1mp0nant items included
"m your evaluation: - - -

The-ﬁi}istrict has" never viaiated' :
its Wisconsin Department of

vagﬁews §§_S_Q§) The numher annuai overﬂcws has been reducsd from : Natur al Resources— and F eﬂeral
130 a year to about 2.6 a year. In addition, after completion.of the Deep.. . Em’ir onmenial Pi rotection
 Tunnel System, the average annual volume of SSOs. was reduced by 1.7 bil- Age}:cy-:approved combined
lion gallons per year, or 93.4. percent : xyhﬁe the average annual volume of '.-..-_sewer:m?erﬂow.;perrmit.
CS(}s was reduced by 5.5 b:lho;z gallons per year, or 78.3 percent. - O

i??i:{ﬂ’dl{{’th Iii(’f ¥£}}f{)[}fdn S0 H’i’"f ﬁé}(f QTS{’ zLI’
260 W, Seeboth Street, Milwaukes, Wi, 53204- '4%_ .
A14-2272-2088 & email Shafen fmmadu T & wwwmnimisd. oom




' ways.' According to a recent report, polluted runoff accounts for more than 88 percent of the biochemical oxygen - ..
demand entering Milwauke¢-area waterways. DA e

The Deep Tunnel System has
substantially reduced the
frequency and volume of both
combined sewer overflows and
sanitary sewer overflows.

' ngle most impor ; f the ¢ into private laterals and
" local sewers. This flow has increased by 17.4 p _ d by 12 percent as had been
planned as part of the Water Pollution Abatement Program in the 1980s. The DNR agrees that rainwater leaking into”
local sewers is the major cause of recent sewer overflows. When these excessive flows overwhelm the District’s system,
overflows are necessary rather than letting untreated wastewater backup into homes and businesses. - - L

SIS X Fal A1€ ng
ercent since 1980 rather than being reduce

projected after three years. In all, the District expects to save more than $140
Services to _{}paratf: its treatment plants and conveyance system,

_ hilitate re!c_a"b ild 41 sewe provide additions ity and 1
- risk of overflows. The plan, which has been approved by a Milwaukee County Circnit Court judge, is the resu
agreement with DNR and is intended to assure that MMSD will meet its discharge permit requirements for SSOs. The
~ federal EPA is fz;_l'}y"_sapp_oytiy_E"Qt__' this stipulation. 0 T e RCETRNTEEP e
_ There dre a few sig’ﬂiﬁc'antér'eas iri'the report where we have differing viewpoints or-there is a need for further elaboration.:

SRR ... Frequency of overflows should be evaluated by specific cause . T
The report overstates the average number of combined and sanitary sewer e L
~ overflows that have occurred as a result of the Deep Tunnel System. Number of Overflows
- Rather than counting sewer overflows that were Deep Tunnel related, the . Per Year
*report cites all overflows, even if they were caused by a mechanical fail- - e
ure or an unrelated problem in the conveyance system, resulting inan -
inflated annual average. Those overflows were unrelated to the Deep
Tunnel and, in fact, these type of events Gecur inall communities: -
throughout Wisconsin ‘and the United: States. : o S

RS KL K}Zvﬂﬁa

In the first eight years of operation of the Deep Tunnel, there-have been
21 CSOs, or an annual average of 2.6, and 18 S50s, or an annual average
of 2.3, that occurred-as.a result of the closing of the Deep Tunnel gates.

The mpo_'ri ci_teél ﬂic_ piannmggoalaverage number of :ovetﬂows that-was
expected at 1.4 per year during the design and planning for the Deep Tunnel

System in the early 1980s. But the report fails to state that the figure wasan =
estimate ‘over a 40-yéar weather record. It is unfair 1o state that afier just |
eight years; the sunnel has not achieved the results it was designed for. 1t is 1+

too early to make that conclusion. If the LAB had looked at the number of - H

infine S_Smré'g:_e_Sy&{em
put into operation

&5

41 1.2 2

overflows from the Deep Tunnel after three years, it would have only been
an average of 1.0 CSO a year. The point is that due to fluctuations in weath-
er patterns, one needs to look at a longer period of time to judge the results.

(1 LS.
1991 102 1503 1994 1985 1086 1997 199 1599 2000 200%
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MMSD is recognized as the national leader in reducing sewer overflows . L g
- We are concerned that the report does not include information on the level and volume of overflows for comparable
cities across the United States. The information would have shown that Milwaukee is significantly ahead of any major.
. city in the United States in reducing the number and volume of CSOs:and . 8S0s. :

In some cities, there are still sewer overflows any . T L
time it rains more than .25 inches. For example, in ANNUAL AVERAGE OVERFLOWS_ L
2001, the City of St. Louis, which serves a population | - g R
of 1.4 million; had about 53 sewér overflows, dis- . PORTLAND.. S
charging about 26 billion gallons of untreated waste- - | -
water to the Mississippi River. The Allegheny County
Sanitary Authority, which serves 850,000 residents
‘including the City of Pittsburgh, had about 68 sewer e
overflows in 2001, discharging 12 billion gallons-of - | ... PETROT.
untreated wastewater. e L - BOSTON.
o INDIANAPOLIS

CLEVELAND .

CPITTSBURGH |

ST Louss

Other cities that have wastewater storage systems
similar to Milwaukee, such as Chicago, still experi- :
o . - _ MINN/ST PALIL
ence sewer overflows:In fact, in August 2002, after a P RS
very-large rainstorm hit downtown ‘Chicago, the sew- | MILWAUKEE | : ) . . P
erage agency was forced to overflow about 2 billion © 0710 20 30 40 50 &0 70 80 80 100 _
galions of untreated wastewater into the Chicago - S R - -
River and 1 billion gallons into Lake Michigan as

reported by The Chicago Tribune.

CHICAGD |

Sewer overflows are a national issue that many communities across.the p e ' ——
country are just starting to address. Cities such as Pittsburgh and Atlanta Cities such as Pittsburgh and
are facing potential huge fines from the EPA if they don't implement plans . . Atlanta are facing potential huge
to significantly reduce sewer overflows to levels that Milwaukee is.already . - “fines from EPA if th ey don't
achieving. Many cities, such as Atlanta, Cincinnati, Portland and - T T T L
Washington, D.C. are just now embarking on building wastewater storage ?"?F*?m‘_‘f“‘ -Pl‘i‘“ﬁ.*" s_l_gl_i!ﬁ.c_{u_l.ﬂ:yz '
systems similar to the Deep Tunnel. Officials from some of these cities - -~ reduce sewer overflows to
have visited Milwaukee to look at our successful approach to this problem. levels that Milwaukee is

R T e already achieving. -

- Indianapolis plans to spend more than $1 billion over the next 20 years in - - —
Can effort to reduce its sewer overflows about 80 percent, to an average of four a year, by expanding its sewer plants and
likely building huge u;idergro;@nd storage tanks to capture most of its overflows for later treatment. The average sewer
 rate for the city's 870,000 taxpayers is expected to climb 40 percent by 2020 to help pay for it.

The establishment of the 200-million-gallon reserve policy for separate sewer flows optimizes

_ the District's chances of achieving all of the objectives of the Deep Tunnel System

. The original purpose of the Deep Tunnel System was the elimination of $80s, the control of CSOs and improvement in
- water quality. The reserve policy also helps reduce the risk of overfill of the storage system, which could cause

- exfiltration from the Deep Tunnel. Since this reserve policy has been established, there have been.no tunnel overfills.

. Since the policy was put in place three years ago, about 190 million gallons of untreated sanitary sewage has been
- overflowed as a result of the Deep Tunnel gates being closed, or an average - -
_of 63 million gallons a year, compared to about 733 ‘million gallons in the The ‘“_e-s‘?’_"fe_i?"i?cy 1s ﬂexible!
five years prior to that policy, or an average of 147 million gallons a year.  allowing our contract operators to
- This is a 57 percent reduction. =~ ~adjust it as they monitor
- o ' ' - approaching rain, to ensure the

s the L.AB report poinits out, the reserve policy is flexible, al lowing our

o HE , ! : capture of the maximum amount
- contract operators to adjust it as they monitor approaching rain, to ensure - ' of untreated wastewater
“the capture of the maximum amount of untreated wastewater. For example, x it )




b Page 4
in early June 2002, the Milwaukee area was hit with up to 4.5 inches of rain over.two days. The Deep Tunnel was able
to capture more than 300 million galions of untreated wastewater as operators adjusted the reserve that prior 10,its opera-
tion'would have been discharged into area rivers and Lake Michigan. There were no separate.or combined sewer over-
flows or bypasses from the Deep Tunnel during this-event. S - : : : Co

While the report makes mention as 1o the cgnvcyance__syst__em’s and opera-~ Weather patterns often change
vors” requived reliance on weather predictions in order to make complex: R S I e

. tors required rehiance on W ther predictions ¢ compe radically, either shifting north or
“decisions,. we .w:sh,to:emphas_xze_:thai.p_red;_c_t_ipns_,__a_re often notaccurate - it Tpo ot S U Ll h

‘because of the amprec;smnofwaather forecasting. It is not uncommon for AR SIRg AR AR S
t are monitored on digitalized real-time weather -~ . ‘These unpredictable weather

- approaching storms: th: ) _
- maps by the _{)istri;:t?st:cj::qnj;r'actgpg:atqz_gtﬁ;sh@y that one to three inches of ~ . conditions have necessarily. .
* rain will hit the District’s service area in the next sevel 1 hours. Based-on - resulted in unused capacity in the

that in_fc'_)m.;atiic.)n,}th.e contract operatol I not normally ﬁdjust thereserve - Deep Tunmel.
~believing 1t will be needed to capture the expe flows. Weather patterns s e
" often change radically, either shifting north or south and missing the service area. These unpredictable weather ... -
‘conditions have necessarily resulted in ‘unused capacity in the Deep Tunnel. The DNR permit requires that the District
~and its contract operator must first make si;re that there are no $$Os and that-the Deep Tunnel does not overfill. -

. As the report noted, the District is installing -ag_$3'.3’:jmii§i-bﬁ R4l Time Control System that will provide updated informa-
tion on system ‘performance every 13 minutes of less. The information will help:the District maximize existing system

' capacity during heavy rainstorms. The District currently has extensive ‘monitoring devices in its conveyance system, but
the new technology will give contro} operators more information faster and allow them to adjust system operations 10"

changes in weather throughout MMSD's service area.

Blending
As stated in thé_re_pbfi, blending, or inplant diversion, is an EPA- and DNR-approved standard operating procedure for a
-wastewater treatment plant trying to maximize the amount of wastewater treated. The total flow receives extensive ..
. treatment; including disinfection and. dechlorination, and meetsall permit e

requirements. In fact, & aour_t:of.dergdffagreement'be'tween DNRand MMSD 'Bien'ﬂing iS'a’l; EP A_ andDNR—

.. _requires that the District begin, blending during rainstorms:assoon as the R T I PO A

" ireatmient plants reach full capacity to ensure the treatment of as much o -aPH-r{}‘T-e_d .?ta?'d_a-’.'.d- operatmg

“wastewater as pbgssg,;'é;? T R T __proe_edﬁre_.fa_xfg wastew ter
The District’s contract operator uses this procedure when it is warranted, maximize the amount of

"put the comments in the report-do not take into account the fact that weath- - wastewater treated. The total flow

e eveg;s_can'be xntte'n'se,' but'i:fﬁef;-aﬁd may not warrant b!endn}g forafull receives extensive treatm em:.;an d

14 hours. The blending capacity at jones Isiand cannot be met if thestorm .. ts all erTit requir SR
flow intensity is for only & portion of the day. -~ T meeis a permi *‘.-"‘l‘#"‘?’mﬁ.ﬂ_ﬁ‘?r

The District has objected to United Water Services’ policy of turning off pumps
R “ . o switch power sources during storm events.. SIS
The District agrees that this practice should not occur, and, in fact, issued a notice of noncompliance to-United Water
Services in ' September 1999 after it was done during July 1999. The notice states that United. Water Services “breached
the terms of the agreement” when it failed to maximize pumpout capacity on July 21 and 22, 1999. it'should be noted
that the District’s contract with United Water Services allows for an “event of default” if the company receives notices of
“persistent and repeated failures.” : wo R o :

B P TR o “The District agrees that this
United Water Services disputed the notice of noncompliance and alsodisputes ~ s otice should not e
some of the LAB’s findings. None of United Water Services’actions prompted P o b e aot occur,
either 4 combinied or separated sewer overflow. Their actions may have slightly and in fact, issued a notice of
increased the volume of the overflows. The District has ordered the company to noncompliance to United Water
continuously run the pumps during tunnel events. MMSD also began a project  Services in September 1999 after it
in 2001 that will allow the power switchover without having to turn off the was done during July 1999.
pumps. It is expected to be completed in 2003. e : .
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o Ciin v e Siphon-capacity project already underway. . . . ... L
Because construction of the downtown. siphons, which:transport wastewater under.the Milwaukee River to the Jones .
Island plant, was started hefore other elements of the Water-?_gllutian.Ai)at_gme;;t?zf_ogmm were finalized, their design .
- was based on: factors that-later. changed. However, as documents provided to the LAB showed, the plan all along was . ..
that any shortfall-in hydraulic delivery.through the siphons to Jones Island would be accommodated by diverting flow to .
the Inline Storage System and then pumped out to the Jones Island or South Shore plant for treatment.
As stated earlier in this response, the District began a-pr ject in 2001 to redesign and reconstruct the siphons as part of
the Central Metropolitan Interceptor Sewer improvement project that. will increase their.efficiency and capacity, We -
expect this project will be‘completed in 2007. ... .. .. . SRR S

R ..Concerns raised about watercourse project cost increases do not consider

o .. ...  thecostchanges inherentin watercourse project planming .. . .. . . .
The report’s analysis of a small number of watercourse projects illustrates the .The report’s analysis of 2 small
~ well-understood principle that there will usually be a reasonable difference % .
“between preliminary cost estithates and final construction costs. Thisis .. . ."{'*‘?“_-*?"f.*'..‘-’f. ﬁatﬂfl_‘ course pr Ojects
because preliminary estimates are developed without the benefit-of public par- . . !ll_?l_S*rate_.s__'th_? well-understaad .
‘ticipation, site location, geotechnical investigations or even preliminary . . ...~ -principle that there will usually .
- design. This principle is reflected in the Association for the Advancement of be a reasonable difference . -
Cost Engineering’s guideline that preliminary costs generally vary between between preliminary cost estimates

) Qpemmmd . 50 pemmg e _Q?r..istr?cz_on ?Qs'ts o _and final construction costs.

Dés_}ﬁité th.ose..;fa{:ts, .the';report_ ases---a-i'pféiinﬁng_ary and'-:outdated.coSt-astimate-er _t_hé .L'inc'oi_n.Cfeck.'ﬁ__n'ﬁfonméntél; L
‘Restoration and Flood Control Project to make:its assertion that the projects exceeded hudgeted amounts. In fact, the .
$70:4 million figure used.in the report was.a preliminary estimate that was not necessary to update after final design was

completed because the project was on a fast-track schedule to be completed because of heavy flooding along the creek
© corridor in 1997 and 1698, . _

It-was completed two years ahead-of schedule, bringing flood relief to more than 2,000 homes and businesses, which had
been ravaged by flooding for decades. In fact, between 1960 and 1997, more than 4,000 separate flooding problems

* The main reasons for the increase in the Lincoln Creek cost preliminary estimate were:
*DNR permit requirements that exceeded expectations based on past prac-
tices of the state agency and the fact that the District had to receivea. . . . . The $70.4. million figure used in

Chapter 30 permrtﬁ‘f;mthe DNR foreach _{)f thﬁ'f‘ 10:reaches of the .Q!’ﬂ&_k, PP fhe repg}ﬁ Was apreﬁminary

rather ihafrx '.'cme‘permi't.for the entare--pchct. S L T aiate that'was'-:nat'neces_Sary _

- *$12.8 million in design.costs were not included in the preliminary estimate i i date after final desion w:

~ ag.it was only a construction estimate for the project. e 0 i!p ate a_- er: ma _emgg}}was

*Contaminated soils encountered were not identified during initial investi- completed because the project

gations because they were on private property where owners did not allow was on a fast-track schedule

access for soil borings. This cost the District about $6.1 million. : to-be completed because of

*The preliminary estimate was developed in 1996 and inflation added about . '

$13.7 milli he proj - heavy flooding along: . -

3.7 mithon:to-the:project, T tho X tianln € _ =
*An endangered snake habitat that DNR was not aware of, along with other th# _[_jmi_';l;‘?.crze?;;;ﬁdﬂf
real estate, insurance and professional services that added $7.8 million. n an .

*Bypass culvert projects that were not included in the original estimate that
added $7.2 million to the cost of the project. - - .

Substantial changes were made along Lincoln Creek as concrete was removed and detention pénds added. It isnow. | _
more of a meandering waterway, aimed-at keeping the water within its banks during heavy rainstorms. Over two miles .
of concrete were removed as part of the project and the floodplain was shrunk, thereby removing the need for the resi-

dents to carry expensive flood insurance. The project is being viewed nationally as 2 model of how to-implement a flood
- control project in an urban area.
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Lastly, the number of contracts sampled-was too few from whiich to draw-any-conclusion. For example, a review of the
water Pollution Abatement Program projects would have provided-a representative number of contracts. It-would'have
been relevant because most of the inspectors; project managers and senior staff now employed by the District were
 preseiit diting the original program from the mid 1980s to the present time. Such a study would have shown minimal

cost increases generally in the area of 7 p'er_cent;Whﬁich3W'ere-extradﬁdinarily-zelow-for a'$2.3 billion program.

A strict cost-benefit approach to flood management work

: ©“does not yield the most acceptable solution to urban flooding probiems -
The District’s current approach on flood management projects; to imple-: - T e
ment an alternative that is preferred by a consensus of watershed stakehold- . Taxpayers have found the .
ers, was a decision by the MMSD Commission, based on the recommenda- alternative of allowing homes
. tions of a special policy group t’hat’i’n_ciuded the executive directorof " to flood ‘with sewage after

- “Southeastern Wisconsin Regional F}anmgg .Con.}m.zfs.sa.qn., ::a.ion.g:wgh -ﬁ?@ " extensive overland flooding

jocally elected officials. heaadpiin il drummtt i
ocally glected oticials. to --;?ﬂ_:'uﬁaﬁﬁeptabiﬁ--T-i!l_s.:'.:

. Taxpayers have found the alternative of allowing homes to flood with -~ .. -alternative is potentially. ..
- "sewage after extensive overland flooding to be'unacceptable. This alterna-" dangerous, can cause significant
tive is potentially dangerous, can cause significant property damage and'is - property damage andisa

. arisk to-public health and safety. . B SN T f e o

i . risktopublichealth -
_T_i‘he xépéﬂ ;ai_é_;_é_» statesthatthemstﬂctshould con&ixie_r whether to doa :;_an___d _s_gfety. e X
‘project based-on the amount of flood damages. This is a flawed approach.

The costs-from a ‘single 100-year event cannot be used as 4 comparison o project costs because in all of the areas
MMSD is undertaking flood mariagement work; the flooding has occurred numerous times. For éxample, the area of
downtown Wauwatosa near the Menomonee River was extensively flooded in both June 1997-and August 1 998:In the
Congress Street area near Lincoln Creek, it has been reported that flooding occurred ona yearly: basis prior to the-imple-
mentation of the flood management project. K 2 S

-~ The repoft‘s-‘co’ihmentscin the benefits and costs of watercourse projects ignore three important considerations: |
~-The tang'ib'!';:_béf}_g_ﬁts___f’fm;ﬂ_th:es'_é i}f&}je@ts are not limited to preventing damages to homes and businesses. Several water-

" course projects are multi-purpose in nature and provide water quality treat- ~ e
ment, recreational opportunities and natural resources protection. The '?ebbi"t"s snggestmnthatthe

" «The District made an explicit commitment to minimize the use of con- District look at implementing

" veyance-oriented solutions because they were destructive to the environ- . projects that would provide .

= ment and would not receive approval from the DNR. The District's and - protection for some, biit’_:!iﬁ_"t all
stakeholders’ choice of other solutions have added to total project costs, but - ‘residents impacted by flooding
will preserve and enhance the resource value of area waterways and neigh- i a watershed is ill-advi sed and
borhoodsfor s geneations | would not be supported by

«Flood mariagement plays an important role in the protection and efficient elected officials in communities

operation of the local and regional sewer systems during heavy storms. +.served by MMSD-or ..
This function is not captured in the cost-benefit analysis of the monetary their residents. -
property damages avoided as a result of District flood management” = - e S -
projects. : R S TEAR

Moreover, the report’s suggestion that the District look at implementing projects that would provide protection for some,
but not al! residents impacted by flooding in a watershed is ill-advised and would not be supported by elected officials in
commiunities served by MMSD or their residents."'We should not be expected to goto West Allis, for example, and say
the District will implement a project that will-reduce the risk of flooding to residents who live near the Root River north
of Oklahoma Avenue but not to others who just happen to live south of Oklahoma Avenue. That is unfair treatment to
residents who are District taxpayers and who have made a commitment to their neighborhoods. o
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Increase in lobbying expenses does not include millions of dollars

captured by the District as a result of lobbying efforts
As a result of this increased effort to secure federal funds, the District has
received $11 million from Congress since 1998 for the Central This has resulted in a net savings
Metropolitan Interceptor Sewer Syster Improvement Project. This has of over $17.2 million to taxpayers
resulted in a net savings of over $17.2 million to taxpayers because of the because of the additional interest
additional interest costs if the District had to borrow that amount. A request . e
* for an additional $12 million has been made by the Milwaukee costs if the District had to borrow
Congressional delegation in 2002, The District also received $2 million that amount.
from Congress in 1997 for the District's Lincoln Creek Environmental
Restoration and Flood Control Project.

‘On the state level, MMSD helped establish the statewide flood control grant program as part of the 1999 state budget.
- This fund, originally budgeted at $17 million, provides grants to communities statewide working on flood control

~ projects. The District has already received $185,000 for the home acquisitions as part of the Hart Park flood
management project and $600,000 for the Root River flood management project. In addition, several communities
served by the District have received flood control grants, including Brookfield, Elm Grove, Mequon and Fox Point.

In closing, 1 would like to express once again our appreciation for your analysis. We look forward to reviewing the
analysis in more detail to f_d_et_e'nn ine if thtare'are changes that can be made to improve the quality and cost effectiveness
of the District’s service to its‘customers and to continue to improve the Milwaukee-area environment. I'also hope your
report prompts discussions among the policy-makers at the state level as to what can be done to reduce the amount of
polluted runoff entering Milwaukee-area waterways, which the LAB identified as the major priority in the efforts to
continue to improve water quality.

Kevin L. Shafer, P. E.
Executive Director

Sincerely,






