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Section 1

Introduction

1.1 Introduction

The City of Bloomington retained CDM Smith to develop a Water Infrastructure Master Plan to
assist with strategic and capital planning. The goals of the Water Infrastructure Master Plan were
to develop a 20-year capital improvement program to:

B Meet water demands.

®  Improve the resiliency of existing infrastructure.

= Ensure compliance with current and potential future regulations.

= Better understand the needs and priorities of the entire water system.

®  Provide cost estimates for the recommended improvements to guide the City’s capital
planning efforts.

To accomplish these goals, CDM Smith prepared a water demand forecast; conducted a condition
assessment of the existing water treatment plant, pump stations, and storage facilities; evaluated
water quality and treatment practices at the water treatment plant; conducted a condition
assessment of the water distribution system; and, performed a benchmarking study of staffing
within the Public Works Water Division.

1.2 Report Organization

The Water Infrastructure Master Plan consists of the individual technical memoranda prepared
over the course of the project. The project is organized into the following sections:

Section 2 - Executive Summary provides a high-level summary of the conclusions from the
water demand study, the facility and distribution system condition assessments, water quality
and regulatory analysis, and the benchmarking study.

Section 3 - Water Supply and Demand provides a forecast of future water demands based upon
historical and projected population and land use trends.

Section 4 - Water Quality and Regulatory Review provides a summary of the existing raw and
treated water quality, current and potential future water quality regulations, and recommended
improvements to improve treated water quality.

Section 5 - Water Treatment Plant, Storage and Pump Station Assessment provides an
assessment of the existing facilities, including the water treatment plant, storage facilities, and
pump stations with recommended improvements.

CcDhM
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Section 6 - Water Treatment Plant Hydraulic Capacity Analysis provides an assessment of
the hydraulic conditions at the water treatment plant.

Section 7 - Distribution System Evaluation and Assessment provides an assessment of the
existing distribution system and recommends potential infrastructure improvements.

Section 8 - Benchmarking of Water Division Staffing discusses the benchmarking study
performed to evaluate staffing levels throughout the department, including water treatment
operations, distribution system staff, and maintenance staff.

Section 9 - Water Infrastructure Master Plan Project Summary provides a summary of the
recommended improvements across the entire Public Works Water Division.

CDM
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Executive Summary

2.1 What is the City’s Infrastructure?

“The City of Bloomington’s water system provides safe and reliable drinking water for
Bloomington and approximately 50 percent of the population of the County outside of
Bloomington.”

The City of Bloomington (City) Water Treatment Plan (WTP) was originally constructed in 1929.
Filter building expansions occurred in 1952 and 1964. In 1986, the Bloomington WTP underwent
a major expansion/upgrade, including the addition of what is now called the Main Process
Building. Additional treatment basins and a treatment basin building were added in 1999.

The City commissioned CDM Smith to complete a Water Infrastructure Master Plan, which
includes an assessment of the existing WTP, pump stations, and storage facilities to identify
problems arising from the aging infrastructure and equipment. The Water Infrastructure Master
Plan also included an evaluation of water demands.

The water demand forecast indicates a maximum day demand of approximately 21 million
gallons per day (MGD) in 2040, assuming population growth based on economic development
and a maximum day ratio of 1.7. The existing plant has a rated capacity of 24 MGD; however, it is
projected that the WTP would have difficulty meeting this rated capacity without significant
upgrades and modifications, due primarily to hydraulic bottlenecks within the WTP. Hydraulic
calculations suggest that the current maximum plant capacity is approximately 17.5 MGD.
Therefore, while the existing water treatment facilities have sufficient capacity to meet current
demands, improvements to the WTP will be necessary in order to meet the expected demands in
2025 and beyond.

In addition, safe yield analysis for the existing lakes previously completed by the City identified
the need for additional water supply through groundwater sources to complement the existing
lakes. Groundwater blended with surface water would also provide a measure to lower effluent
nitrate levels.

A summary of the primary problems identified by this study are listed below.

Water Supply

®  Safe yield analysis for existing lakes shows the need for additional supply through
groundwater sources (wells).

Water Quality
®  Rising nitrate levels in the surface water sources.

®  Taste and odor complaints.

B Areas in the distribution system that need additional water quality monitoring.

CcDhM
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Water Treatment Plant and Pump Stations

= Aging infrastructure or infrastructure that does not meet current standards.
= Equipment approaching end of service life.

= Hydraulic bottlenecks that limit capacity.

= Improvements at Division Street and Enterprise pump stations.

Distribution System
= Pipes with a high risk of failure.

= Areas in the system where fire flow demand cannot be maintained.
B Areas of low pressure concern for the 2040 forecasted demand.

This Water Infrastructure Master Plan identifies components of the City’s water infrastructure,
both at the WTP and within the distribution system, that will require investment in the next 20
years.

In addition, the Master Plan reviewed current staffing levels across all areas of the Public Works
Water Division (Section 8) and identified the need for additional staff to implement the
recommendations of the Master Plan.

2.2 Goals and Suggested Improvements

The goals of the Water Infrastructure Master Plan were to develop a 20-year capital improvement
program to:

B Meet water demands.

= Improve the resiliency of existing infrastructure.

®  Ensure compliance with current and potential future regulations.

= Better understand the needs and priorities of the entire water system.

= Provide cost estimates for the recommended improvements to be used in a future rate
study.

This Water Infrastructure Master Plan recommends a program of capital improvements for the
next 20 years for the entire City of Bloomington water system to allow the City to maintain its
existing infrastructure and equipment, as well as plan for the future, and outlines the need for the
following improvements:

Water Quality and Regulatory Improvements

= Investigate additional groundwater supplies to allow blending for nitrate compliance and
study the implications of blending throughout the WTP and distribution system.

CDM
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Add a powdered activated carbon (PAC) facility at the WTP to address taste and odor
complaints.

Completion of a Risk and Resiliency Assessment as required by the Community Water
System Risk and Resilience Act.

Facilities Improvements

Improvements to ventilation and the heating, ventilation, and air conditioning (HVAC)
system.

Upgrade aging infrastructure at the Old Plant Building and raw water pump station.
Recarbonation bypass piping to alleviate hydraulic bottlenecks.

Replace and combine Division Street and Enterprise pump stations.

Increase security at remote facilities.

Add back-up power at all pumping stations.

Water Distribution System Improvements

Replace or rehabilitate extreme, high- and medium-risk water mains.
Make improvements to meet fire flow needs in all parts of the distribution system.

Add additional water quality monitoring stations.

Staffing Improvements

Additional staff needed to implement the recommendations of the Master Plan.

2.3 Total Program Cost

The estimated cost of improvements, over a 20-year period, is approximately $147 million.

Table 2-1. Summary of Recommended 20-Year Capital Improvement Costs

Project Description | Estimated Cost
Water Quality and Regulatory Improvements $11,000,000
Facilities Improvements $79,000,000
Water Distribution System Improvements $52,750,000
Additional Staff to Implement 20-year Capital Program $9,000,000
(Approximate)
Total (Rounded) $152,000,000

The largest cost component is the Facilities Improvements, which includes a $59 million upgrade
to the Old Plant Building. This project would involve demolition of existing infrastructure, a new
raw water pump station, recarbonation bypass piping, ammonia upgrades, and construction of a
new filtration building. These upgrades will alleviate existing hydraulic bottlenecks, allowing the
plant to operate at a capacity to meet future demand. Additionally, the continued repair and
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rehabilitation of the existing, aging infrastructure and equipment may outweigh the cost-benefit
ratio of a new filter addition. The projects included in this upgrade are described further in
Section 5.

2.4 Addressing Existing System Deficiencies

To identify the existing problems and accomplish the goals of the Water Infrastructure Master
Plan, CDM Smith prepared a water demand forecast; conducted a condition assessment of the
existing WTP, pump stations, and storage facilities; evaluated water quality and treatment
practices at the WTP; conducted a condition assessment of the water distribution system; and,
performed a benchmarking study of staffing within the water division.

Figure 2-1 shows the results of the distribution system risk assessment. Pipes with rating of 4
and 5 (highlighted in red and magenta) are at high and extreme risk of failure and should be
prioritized for replacement or rehabilitation. A more detailed explanation of the process for
determining the risk scores is described in Section 7.
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Figure 2-1. Water Main Risk Prioritization
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2.5 Regulatory Considerations
2.5.1 United States Environmental Protection Agency

Drinking water is federally regulated by the United States Environmental Protection Agency
(EPA) under the authority of the Safe Drinking Water Act (SDWA). The SDWA was established by
Congress in 1974 to protect human health by regulating the nation’s public drinking water
supply. The SDWA was extensively amended in 1986 and in 1996 and its regulations have been
adopted by the Illinois Environmental Protection Agency (IEPA) which has been given primacy by
the EPA for enforcing these regulations in Illinois.

The EPA has enacted several regulations since the 1996 SDWA amendments. The regulations that
are particularly relevant to the City of Bloomington include the NPDWR Phase II Rule, Interim
Enhanced Surface Water Treatment Rule (IESWTR), Stage 1 and Stage 2 Disinfectants and
Disinfection By-Products Rules (D/ DBPR), revisions to the Lead and Copper Rule (LCR), Fluoride
Rule, and Filter Backwash Recycling Rule (FBRR). These regulations require that water systems
meet MCLs and/or use certain treatment techniques to protect against adverse health effects
regarding turbidity, primary and secondary disinfection, disinfection by-products (DBPs),
corrosion by-products, fluoride, and nitrate.

These water quality regulations have been in place for many years and are likely to remain in
effect in the near future. These regulations are described further in Section 4. The Water Division
is currently in compliance with current drinking water regulations.

2.5.2 America’s Water Infrastructure Act of 2018

The America’s Water Infrastructure Act of 2018, also called the Community Water System Risk
and Resilience Act (CWSRRA), was recently passed. The CWSRRA requires water system serving
at least 3,300 people to conduct a risk and resilience assessment of their system to malevolent
acts and natural hazards and create or revise an Emergency Response Plan (ERP) addressing the
findings of the assessment. The assessment should cover:

®  Risks to the system from malicious acts and natural hazards.

®  Resilience of pipes, conveyance infrastructure, source water quality and intake, treatment
processes, storage and distribution facilities, and computer or other automated systems
used by the utility.

= Monitoring practices.

= Stabilization of account management, including invoicing and payroll.
= Use, storage, and handling of various chemicals by the system.

= QOperation and maintenance of the system.

An ERP must be created or revised following the assessment to address its findings. Finally, a
certification verifying completion of the assessment and ERP must be sent to the EPA by
December 31, 2020 for utilities serving between 50,000 and 100,000 people. The assessment,
ERP, and certification should be renewed every five years.

CDM
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Water Supply and Demand

3.1 Introduction

The City of Bloomington Water Infrastructure Master Plan calls for the development of a water
demand forecast for the Public Works Water Division service area to the year 2040. This Section
describes the data sources and forecast methodology used in developing the forecast. This
included analyzing historical water use, identification of applicable population projections, and
development of a water demand forecast.

Two workshops were conducted in June and September 2017. The first workshop presented an
overview of water demand forecasting methodologies and a discussion of available data. The
second workshop presented the profile of historical and current water use, available population
projections, and the water demand forecast.

3.2 Profiles of Current Water Use

3.2.1 Total Water Production

Total monthly water pumpage (production) data was available from January 1980 to May 2017
for full calendar years. This information included the monthly average pumpage in million gallons
per day (MGD) and the monthly maximum pumpage in MGD. The monthly average pumpage is
shown in Figure 3-1.

Monthly Average Pumpage

20
18
16
14
12

10

MGD

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

Figure 3-1. Historical Monthly Total MGD
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The annual seasonal variation between winter and summer pumpage is clearly visible in the
graph. The bottom or trough point of each year indicates the trend in non-seasonal water
demand. This trend increases throughout the 1980s and again in a period from approximately
1996 to 2003. This upward trend in non-seasonal demand is generally associated with growth
within the service area. This non-seasonal trend appears to change to a downward trend in about
2003 and continue downward with some variation through 2016. Significant events during this
time period include:

1. More efficient indoor water fixtures.
2. Changing attitudes regarding water conservation.

3. Drought restrictions imposed during the summer of 2005 with some possible residual
effect.

4. The economic recession between 2008 and 2009 with some lasting impact.
5. A city-wide meter replacement program that began in 2004.
6. The discovery and repair of a major leak in the system.

7. The reduction in water demand from the closing of the paint shop at the Mitsubishi plant
and the eventual closing of the entire plant.

The summer peak in monthly average pumpage is strongly influenced by summer weather
conditions in the service area. In general, the summer peak month average pumpage is
approximately 1.2 times the annual average. Note that the annual average is calculated as a 12-
month running average of the prior 12 months. In cooler and wetter summers, this summer-to-
annual ratio is lower and in hotter and drier summers this summer-to-annual ratio is higher. In
July 2005, the monthly average pumpage was 1.49 times the 12-month average. A discussion of
the monthly maximum day use is described later in this Section.

From 1980 to 2016, the population of the City of Bloomington has been increasing. Given the
increasing population and the decrease in total water use in the last decade, the water use per
capita (gallons per capita per day) has declined since about 2004. Figure 3-2 illustrates the city-
wide total per capital water use from 1980 to 2016. Per capital water use was around 170 gallons
per capita per day (GPCD) until about 2004. By 2016, per capita water use had dropped to
approximately 122 GPCD.
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Per Capita Water Use
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Figure 3-2. Historical Total Water Use Per Capita

3.2.2 Water Consumption

Monthly water sales information was obtained from January 2009 through May 2017 for full
calendar years. This information included the number of billed accounts and billed consumption
(in cubic feet) by customer code. The City of Bloomington classifies water customers by meter
size. In addition, customers are classified as:

= Inside city limits.
= Qutside city limits.
®=  Tax exempt.

= Wholesale.

The water volume billed each month was converted from cubic feet per month to gallons per day
(GPD) for each customer code. The monthly billed volume was adjusted to represent the month of
consumption rather than the month billed. In addition, the customer codes were grouped into six

(6) major water customer sectors for planning purposes:
1. Residential (less than 1-inch) inside city limits.

2. Residential (less than 1-inch) outside city limits.
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3. Commercial (tax exempt and 1-inch to 4-inch) inside city limits.

4. Commercial (1-inch to 6-inch) outside city limits.

5.

6.

Industrial.

Wholesale.

Table 3-1 shows the grouping of meter codes into these major sectors along with the average
billed consumption, number of accounts, and consumption per account between 2009 and 2017.
Non-Revenue Water (NRW) is included in this table as a water use sector to provide a full
accounting of all water. NRW is defined and discussed later in this section.

Table 3-1. Sector Classification of Meter Accounts

Abbreviation

Definition

Average Number

of Accounts
(2009-2016)

Residential — Inside City RES-in Inside City, less than 1-inch meters 27,305
Residential — Outside City RES-out Outside City, less than 1-inch meters 487
Commercial — Inside City COM-in L“f:iﬁ f\:;yt'eer’s‘?ﬂ‘pt meters and 1-inch to 2,624
Commercial — Outside City COM-out Outside City, 1-inch to 6-inch meters 87
Industrial IND 8-inch meters 1
Bloomington Township Crestwicke
Bloomington Township
Wholesale WH Village of Hudson 29
Village of Towanda
Inside City Limits, 6-inch meters™®
Non-Revenue Water NRW Production minus billed consumption

Notes:
[1] Some 4-inch meters serve industrial users
[2] Some 6-inch meters serve commercial users

The monthly water usage for the six (6) customer sectors is shown in Figure 3-3 from January
2009 through May 2017. The residential inside city sector use and the commercial inside city
sector use are the larger use sectors and both of these sectors show a distinct seasonal use
pattern. The winter month volumes of residential inside city use is fairly consistent at
approximately 3.5 MGD while the winter month volumes of the commercial inside city sector
indicates a steady decline throughout the time period. Residential outside city, commercial
outside city, and industrial use are minimal. Wholesale use is modest and relatively consistent.
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Monthly Consumption by Sector
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Figure 3-3. Monthly Consumption by Sector in MGD (2009-2017)

Among the residential accounts (less than 1-inch meters), the number of inside city accounts has
increased from approximately 26,300 in 2009 to approximately 28,700 in 2017. The number of
outside city accounts has increased slightly from approximately 490 in 2009 to approximately
500in 2017. The average consumption in GPD per account for these two residential sectors is
shown in Figure 3-4. The residential inside city water consumption averages approximately 147
GPD per account with a typical range between 120 and 185 GPD, although consumption exceeded
200 GPD in July and August 2012. Average consumption per account among the residential
outside city accounts is a very modest 86 GPD per account in a range of 60 to 132 GPD.
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Residential GPD per Account
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Figure 3-4. Monthly Residential Consumption per Account (2009-2017)

The lowest winter month consumption typically occurs in later winter after the holidays. The
residential inside city accounts have a low month average consumption of approximately 123
GPD per account, which is a good indicator of average indoor water use. As a point of reference,
two national studies of single-family indoor water use conducted in 1999 and 2014 showed an
average indoor water use of 173 GPD and 138 GPD per household, respectively, in those years.
Thus, average residential indoor water use in the City of Bloomington is more conservative than
the national average.

Among the commercial sector accounts, the number of inside city accounts has increased from
approximately 2,500 in 2009 to approximately 2,700 in 2017. The number of outside city
accounts has increased slightly from approximately 80 in 2009 to approximately 86 in 2017. The
average consumption in GPD per account for these two commercial sectors is shown in Figure 3-
5. The commercial inside city water consumption averages approximately 821 GPD per account
with a general downward trend from 2009 to 2017. Average consumption per account among the
commercial outside city accounts is approximately 755 GPD per account with a slight upward
trend over the same time period.
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Figure 3-5. Monthly Commercial Consumption per account (2009-2017)

The meters classified as commercial inside city accounts include all tax-exempt meters (schools,
parks, churches, swimming pools, libraries, etc.) and inside city meters from 1-inch to 4-inch in
diameter.

3.2.3 Non-Revenue Water

The City of Bloomington bills water customers on a monthly basis. Therefore, the billed
consumption in any given month is a partial representation of water that is actually consumed in
that month and partially representative of consumption in the prior month. Therefore, the total
water volume billed each month was adjusted to reflect the month of consumption by calculating
an average of the given month and the month prior. This adjusted consumption was then aligned
with the monthly pumpage data as shown in Figure 3-6.
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Figure 3-6. Total Production and Total Consumption (Adjusted) by Month (2009-2017)

On an annual basis between 2009 and 2017, the difference between consumption and production
averages approximately 32 percent of production as shown in Figure 3-7 where the NRW is
broken out among unbilled usage (9 percent), line breaks and line flushing (4 percent), and losses
due to system leakage (19 percent). These percentages of system water losses were estimated by
the City of Bloomington Public Works Water Division, as summarized in Table 3-2. Note that any
pressurized system, such as the City’s water distribution system, will experience leakage. Thus,
some portion of the system leakage is referred to as ‘unavoidable real loss,” which is loss that may
be expected of a system of a given size, number of connections, operating pressure, and other
factors. Without proper maintenance, the water losses of a pressurized system will increase over
time. The water loss control program of the City Public Works Water Division has actually
reduced system losses over time through meter testing and replacement, leak detection, line
replacement, and other operations.
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Percent of Production (2009-2017)
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Figure 3-7. Average Percent of Production by Sector and Non-Revenue Water (2009-2017)

Table 3-2. Estimated Water Losses

Water Loss % of Total Production
Distribution System Leakage 17%
Hydrant Leakage 2%
Breaks 2%
Flushing 1%
Water Quality Flushing 2%
Meter Inaccuracy 6%
Unauthorized Use 3%

3.2.4 Maximum Day Water Use

Monthly water production records at the treatment plant record the monthly average volume
(average MGD from the daily average pumpage) and the monthly maximum day volume (highest
of all daily maximum pumpage). The data presented in Figure 3-1 and Figure 3-6 are the
monthly average volumes. Figure 3-8 shows a comparison of the monthly average day use and
the monthly maximum use from 1980 to 2016. The highest maximum day pumpage occurred in
June 2005 at 21.6 MGD.
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Figure 3-8. Historic Monthly Average and Maximum Day Use (1980-2016)

Table 3-3 lists the calendar year average annual use for the year in MGD from 1980 to 2016
along with the maximum day use recorded in each year. From these two values, a ratio of the
maximum day to annual average day use is calculated for each year. Those years in which the
maximum day ratio exceeds 1.7 are highlighted. The highest maximum day ratio occurred in 1987
at 2.0 and the second highest occurred in 1988 at 1.8. Since 1990, the maximum day ratio has not
exceeded 1.8, although the maximum day use set a record in 2005.

CDM
3-10 Smith



Section 3

Table 3-3. Historic Annual Maximum Day Use (1980-2016)

Calendar Max Day AnnuaI_ Calendar
Year AVG Max Ratio Year AVG
1980 8.4 12.0 1.43 2001 11.4 18.4 1.61
1981 7.9 10.4 1.32 2002 11.6 19.0 1.63
1982 7.9 12.0 1.51 2003 11.6 17.6 1.51
1983 7.7 11.7 1.53 2004 111 16.4 1.48
1984 7.9 11.7 1.49 2005 12.1 21.6 1.78
1985 7.8 11.0 1.40 2006 11.2 16.3 1.46
1986 8.2 11.0 1.34 2007 11.3 19.6 1.73
1987 8.9 18.0 2.02 2008 11.4 15.5 1.36
1988 10.0 18.4 1.84 2009 10.3 13.0 1.27
1989 8.7 12.6 1.44 2010 11.0 17.7 1.61
1990 8.9 12.5 1.40 2011 10.8 16.5 1.53
1991 9.1 15.2 1.66 2012 11.5 18.1 1.57
1992 9.0 14.7 1.62 2013 10.6 17.2 1.63
1993 9.3 13.0 1.39 2014 10.2 141 1.38
1994 10.1 16.8 1.66 2015 9.8 14.7 1.50
1995 9.7 14.8 1.53 2016 9.5 13.2 1.38
1996 9.8 15.2 1.56 Maximum 12.1 21.6 2.02
1997 10.0 16.2 1.63 95th Percentile 11.6 19.1 1.79
1998 10.4 16.7 1.61 90th Percentile 11.4 18.4 1.69
1999 11.3 16.1 1.43 75th Percentile 11.2 17.6 1.62
2000 11.3 17.8 1.58 Average 9.9 15.3 1.54

3.2.5 Population Projections

Population projections to the year 2040 for the City of Bloomington were obtained from the
McLean County Regional Planning Commission (MCRPC). These projections were previously
developed for the City’s Comprehensive Plan and are being used in the forthcoming Long-Range
Plan.

A population projection to 2040 based upon the historic (1970 to 2010) growth rate, as applied
to the 2010 Census, resulted in a 2040 projected population of 114,277. However, this projection
over-estimated the 2015 population and was more influenced by the high population growth
from 1980 to 2000 than by the more recent slower population growth associated with the Great
Recession. Thus, the MCRPC deemed this historic trend scenario to be a high scenario.

The MCRPC contracted an economic study resulting in a ‘slow-growth’ population projection. This
projection estimated a 2040 population of only 83,290, with a peak population of 83,885
occurring in 2035. The MCRPC deemed this pessimistic scenario to be a low scenario.
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The MCRPC then developed an ‘economic development’ scenario starting with the ‘slow-growth’
population projection and gradually increasing the population growth rate over time to allow for
economic growth and an increase in student housing over time. This scenario estimates a 2040
population of 104,877 and is deemed to be the preferred planning scenario. These three
population planning scenarios are listed in Table 3-4 and shown and Figure 3-9.

Table 3-4. Population Projections for the City of Bloomington

Scenario | 2015 | 2020 2025 2030 2035 2040
Historic Growth Trend (High) 82,264 | 88,393 | 94,872 | 101,552 | 108,069 | 114,277
Economic Development 78,405 | 81,541 | 85,618 90,755 97,108 104,877
Slow Growth (Low) 78,405 | 80,386 | 82,113 | 83,424 | 83,885 83,290

Source: McLean County Regional Planning Commission. 2015

City of Bloomington Population

120,000
100,000
80,000
=
S
I
= 60,000
=
o
2B
40,000
20,000
0
(=] n o N o n o n o n o Ln o n o
D~ D~ jee] (e} (o] [°N o o I — N N o o <
)] )] o) (o)} (o)} )] =] = = o o (= =] = =
— i i — i i (9] N N [\l [\l N N N N

e Historic Growth Trend (High) === Economic Development e==Slow Growth (LOw) e Actual

Figure 3-9. City of Bloomington Population Projections to 2040

Population projections were not available on a smaller geographic scale. However, land use data
is available in GIS that shows the land use code (residential, commercial, institutional, industrial)
for each parcel within the City of Bloomington. The Bloomington Public Works Water Division is
in the process of geo-locating all customers by meter location and service address in GIS. An
overlay of land use data with customer location may help refine the assignment of metered water
use among customer sectors. This combination of spatial data will also pinpoint the outside city
customers. Matching customer water use and population by census track provides information on
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the variation of per capita water use across the service area. Matching customer water use with
land use codes provides information on the variation in water use by land use type. This
information will be useful in future plan efforts.

As part of the Bloomington Comprehensive Plan, the MCRPC has a GIS layer that illustrates
parcels within the city limits that have the potential for in-fill and redevelopment. When overlaid
with the water service system, this information may be helpful in identifying areas of potential
increased water use. In addition, the MCRPC has a GIS layer called “Emerging Areas” that
indicates potential residential (R), non-residential (NR), and undefined “future” (F) development,
as shown in Figure 3-10. The identified non-residential potential is generally concentrated on
the east side both east and south of the airport. Areas identified as potential residential growth
are east, south, and southwest of current development.

Figure 3-10. MCRPC Suggested Areas of Growth

3.3 Forecast Methodology and Assumptions

The forecast methodology is to apply the rate of projected population growth to the current water
consumption for some of the customer sectors. Water use is assumed to increase proportional to
population growth among the residential-inside city, commercial-inside city, industrial, and
wholesale sectors. Water use among residential-outside city and commercial-outside city sectors
is assumed to remain at current levels. With these assumptions, the water demand by sector is
projected from current (2015) levels out to year 2040. Note that the forecast is formatted in an
Excel spreadsheet in such a way that these assumptions or the projected population growth rate
can be changed.
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The spreadsheet model also includes an estimate of NRW. As discussed above, NRW is currently
estimated at 32 percent of total water production. Given the sum of estimated water demand by
sector in a future year and an assumed NRW percent of total production, the NRW volume in that
future year can be estimated from the formula:

NRW volume = (sum of sector volumes) x (% NRW / (1 - % NRW))

Thus, the estimated NRW volume can be added to the sum of sector volumes to provide the
estimated total water production in a given year.

For the initial water demand forecast, it is assumed that the current trend in gradually decreasing
NRW will continue. That is, funding for meter replacement, line replacement, and break repairs
will be sufficient to maintain and improve upon the current levels of loss.

Apparent losses can be reduced through stricter data management practices, enforcement, and a
program of meter testing and replacement. The reduction of apparent loss leads to increased
revenues at minimal cost to the utility as this water becomes properly metered and billed.

The reduction of real loss does not directly increase revenue (except that more water is available
within the system, and operating costs may be reduced); however, there are real water savings.
There is a point at which the cost of reducing real loss should not exceed the cost of the water
saved. That is, it is economical to address real loss as long as the cost of reducing real loss is less
than the cost of the treated water being lost.

For the expected or baseline water demand forecast scenario, it is assumed that the current level
of 32 percent NRW will decrease to 24 percent NRW by 2040 as meters are tested and replaced
and leaky sections of water mains are replaced over time.

3.4 Water Demand Forecast

The water demand forecast is based on the Economic Development population growth scenario
and a gradual reduction of NRW as a percentage of total production. Alternative forecasts were
also developed based on the High and Low population growth scenarios.

3.4.1 Annual Average Demand

The baseline water demand forecast of annual average water demand, given the assumptions
described in the preceding section, are summarized in Table 3.5. The residential-inside city,
commercial-inside city, industrial, and wholesale water demand increase by approximately 34
percent from 2017 to 2040. Total water demand increases approximately 21 percent from 10.4
MGD to approximately 12.6 MGD in 2040.
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Table 3-5. City of Bloomington Water Demand Forecast (MGD)

Base Period ‘
('09-'17)
RES-in 4.00 4.16 4.36 4.63 4.95 5.35
RES-out 0.04 0.04 0.04 0.04 0.04 0.04
COM-in 2.15 2.23 2.35 2.49 2.66 2.87
COM-out 0.06 0.06 0.06 0.06 0.06 0.06
IND-in 0.15 0.15 0.16 0.17 0.18 0.20
WH 0.76 0.79 0.83 0.88 0.94 1.02
NRW 3.24 3.25 3.16 3.09 3.04 3.01
TOTAL 10.40 10.70 10.97 11.36 11.89 12.56

Alternatives to this baseline forecast were estimated given the MCRPC High and Low population
projections. The assumption regarding the decreasing percentage of future NRW remains the
same for all three forecasts. These three forecasts are summarized in Table 3-6. The Low
population scenario shows no growth in water demand, which is not useful in long-range
planning. The High population scenario assumes a future population based on a continuation of
the historic growth trend. This results in a 2040 water demand estimate of 13 MGD, which is 3.8
percent higher than the baseline (Economic Development) scenario. The High scenario demand
forecast is assumed to be a reasonable margin of error to bracket the upper limit of the forecast

for planning purposes. The low, expected and high forecast scenarios are illustrated in Figure 3-
11.

Table 3-6. Alternative Water Demand Forecasts (MDG)

Base
Period
Scenario ('09-'17)

Historic Growth Trend (High) 10.40 11.05 11.58 12.11 12.60 13.04

Economic Development 10.40 10.70 10.97 11.36 11.89 12.56

Slow Growth (Low) 10.40 10.55 10.53 10.46 10.29 10.00
Ccbm
Smith 3-15




Section 3

Historic and Projected Average Annual Production
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Figure 3-11. City of Bloomington Water Demand Forecast (MGD)

3.4.2 Maximum Day Demand

Monthly water production records at the treatment plant record the monthly average volume
(average MDG from the daily average pumpage) and the monthly maximum day volume (highest
of all daily maximum pumpage). The monthly average day use and the monthly maximum use
from 1980 to 2016 are discussed in Section 3.2.4 above. The highest maximum day pumpage
occurred in June 2005 at 21.6 MGD. In that same month, the monthly average pumpage was 17.3
MGD. Thus, the maximum to average ratio for that month was 1.25 (meaning that the maximum
pumpage for the month was 1.25 times higher than the average for the month).

Looking at similar monthly maximum to monthly average ratios indicates that the highest such
ratio of 1.61 occurred in July 1987 when the maximum was 18.0 MGD and the monthly average
was 11.7 MGD. Similar high monthly maximum to monthly average ratios of 1.53 occurred in
February 1992 (likely due to leaks from frozen water lines) and 1.51 in both July 1992 and June
2007.

Using the monthly maximum to monthly average ratio as the metric, the highest maximum ratio
of 1.61 occurred in 1987. [t may be reasonable to assume that water use has changed since 1987
and that a maximum monthly ratio of 1.6 may no longer be reasonable for the future. However,
ratios of 1.53 and 1.51 have occurred in more recent years. Thus, it is reasonable to assume a
maximum monthly ratio of 1.51 for future planning purposes. Since 1990, the average monthly
ratio (i.e., the average across all months from 1990 to 2016) is 1.2. This suggests a 50 percent
likelihood of the monthly maximum ratio in the highest summer month will exceed 1.2 times the
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monthly average day demand of the month. There is about 1 percent of the monthly maximum
ratio exceeding 1.5 times the monthly average demand. However, the water demand forecast
presented above is an annual average day water demand and does not provide a monthly demand
forecast. Applying a monthly maximum ratio to an annual average demand will result in an
under-estimation of the likely maximum day demand.

An alternative, and perhaps more common approach for calculating the maximum day ratio, is to
compare the maximum day pumpage throughout a given year with the annual average pumpage
of that year. Unfortunately, this is also referred to as the maximum day ratio and may lead to
some confusion. Section 3.2.4 above discusses the historic calendar year average annual use, the
maximum day use, and the ratio of the maximum day to annual average annual use from 1980 to
2016. The highest annual maximum day ratio occurred in 1987 at 2.0 and the second highest
occurred in 1988 at 1.84, followed by 1.78 in 2005 and 1.73 in 2007. Using the same assumption
that water use has likely changed since the 1980s, it is assumed that an annual maximum day
ratio greater than 1.8 is not likely to occur in the future.

From 1990 to 2016, the average of all annual maximum day ratios is 1.54. This indicates there is
approximately 50 percent probability that the annual maximum day demand will be greater than
1.5 times the annual average day demand. Based on the data from 1990 to 2016, there is
approximately 40 percent probability that the annual maximum day demand will exceed 1.6
times the annual average demand, and a 7 percent probability that the annual maximum day
demand will exceed 1.7 times the annual average demand.

Table 3-7 provides a summary of the water demand forecast for the year 2040 under the three
population growth scenarios and three levels of annual maximum day ratios of 1.5, 1.6, and 1.7.
The combination of the High population growth scenario with an annual maximum day ratio of
1.7 results in a maximum day forecast of 22.2 MGD in the year 2040. Thus, even with higher than
anticipated growth and a low probability annual maximum day ratio, the maximum day demand
in 2040 is likely to be less than 23 MGD. These alternative annual maximum day forecasts are
shown with the alternative annual average day forecasts for the baseline, Low, and High scenario
projections in Figure 3-12.

Table 3-7. Summary of Alternative Forecasts for 2040 with a Range of Annual Maximum Day Ratios

2040 Annual 2040 with 1.5 ‘ 2040 with 1.6 2040 with 1.7

Scenario Average Maximum Day Maximum Day Maximum Day
Historic Growth Trend (High) 13.04 19.55 20.86 22.16
Economic Development 12.56 18.84 20.09 21.35
Slow Growth (Low) 10.00 15.00 16.00 17.00
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Figure 3-12. Summary of Baseline, Low and High Forecasts with a Range of Annual Maximum Day Ratios

3.4.3 Water Demand Forecast Conclusions

The average daily water use for each of the major water use sectors was determined from a base
period of 2009 - 2017 as shown in Table 3-8. Population projections to the year 2040 for the City
of Bloomington were obtained from the McLean County Regional Planning Commission (MCRPC).
MCRPC developed three projections based upon assumptions of (a) a continuation of the 1980-
2000 growth trend, (b) an economic development scenario and (c) an assumption of slow growth.
These three population projections were used as the basis of a high, expected and low water
demand forecast.

Water use among the residential inside city, commercial inside city, industrial, and wholesale
sectors is assumed to increase proportionally to population growth for each of the three growth
scenarios. Water use among the residential-outside city and commercial-outside city sectors is
assumed to remain at current levels. The current level of non-revenue water as 32 percent of total
production is assumed to decrease to 24 percent of total production by 2040 as meters are tested
and replaced and leaky sections of water mains are replaced over time.
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Table 3-8. Base Period Water Use by Sector

Base Period
('09-'17)
Residential — Inside City 3,996,722 38%
Residential — Outside City 41,997 0%
Commercial — Inside City 2,148,963 21%
Commercial — Outside City 63,216 1%
Industrial 148,116 1%
Wholesale 762,688 7%
Non-revenue Water 3,240,839 31%
TOTAL 10,402,540 100%

The baseline water demand forecast of annual average water demand given the expected growth
population scenario increases approximately 21 percent from 10.4 MGD to about 12.6 MGD in
2040. The high population scenario results in a 2040 water demand estimate of 13 MGD while the
low population indicates a slight decline in water demand.

Monthly water production from 1990 to 2016 indicates there is approximately 50 percent
probability that the annual maximum day demand will be greater than 1.5 times the annual
average day demand. Similarly, there is approximately 40 percent probability that the annual
maximum day demand will exceed 1.6 times the annual average demand, and a 7 percent
probability that the annual maximum day demand will exceed 1.7 times the annual average
demand.

Applying a maximum day ratio of 1.7 to the expected growth scenario forecast results in an
estimated 21.3 MGD maximum day demand in 2040. The combination of the high population
growth scenario with a maximum day ratio of 1.7 results in a maximum day forecast of 22.2 MGD
in the year 2040.

For the purpose of this Master Plan, an average day demand of 12.5 MGD and a maximum day
demand of 21.3 MGD (using the Economic Development scenario for the year 2040 and a demand
ratio of 1.7) were used for the analysis.

3.5 Water Demand Forecast Comparison to Safe Yield

Table 3-9 presents the safe yield analysis previously conducted of the City’s water supply
sources in 2010 by Wittman Hydro Planning Associates. The Wittman report predicted the safe
yield based upon the 1939-1941 drought. The safe yields were then reduced over time due to
predicted reductions in storage volume in the reservoirs caused by sedimentation.
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Table 3-9. Safe Yield Analysis of the City of Bloomington Water Supply

Lake Bloomington Evergreen Lake Evergreen Lake Total (MGD)
(MGD) (MGD) with Mackinaw

River Pumping
Pool (MGD)

2008 51 8.4 9.4 14.5
2028 4.8 7.6 8.5 133

As noted above, the economic development scenario predicted an average day demand in 2040 of
12.5 MGD and a maximum day demand of 21.3 MGD based upon a 1.7 ratio between the
maximum and average day demands. The Wittman report established a minimum performance
measure for safe yield of 100 percent of the projected average demand and a desired
performance measure of 125 percent of the projected average demand. The projected average
day demand in 2040 of 12.5 MGD is less than the projected 2028 safe yield of 13.3 MGD indicating
compliance with the minimum safe yield performance measure. However, an additional 2.5 MGD
of capacity is required to meet the desired safe yield performance measure of 125 percent of the
projected average demand.

The Wittman report indicated several options for increasing the safe yield of the City’s water
supplies, including the development of groundwater sources. As discussed further in Section 4,
the City is already in the process of developing 1.8 MGD of groundwater capacity (0.9 MGD per
well). The development of two additional wells, resulting in a firm groundwater capacity of 2.7
MGD, would increase the overall safe yield of the City’s water supplies to 16.0 MGD, which is
larger than 125 percent of the projected average demand and satisfies the desired safe yield
performance measure. The estimated costs and recommendations regarding additional
groundwater supplies are discussed further in Section 4.
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Water Quality and Regulatory Review

4.1 Introduction

The purpose of this Section is to:

= Qutline current, proposed, and potential future water quality regulations that impact the
City of Bloomington.

B Propose water quality goals that will set forth the criteria for the analysis of any potential
future upgrades or modifications to the treatment process at the Water Treatment Plant
(WTP).

= Provide an analysis of raw and finished water quality.

= Provide treatment options for compliance with water quality regulations.

4.2 Summary of Drinking Water Quality Regulations

Drinking water is federally regulated by the United States Environmental Protection Agency
(EPA) under the authority of the Safe Drinking Water Act (SDWA). The SDWA was established by
Congress in 1974 to protect human health by regulating the nation’s public drinking water
supply. The SDWA was extensively amended in 1986 and 1996 and its regulations have been
adopted by the Illinois Environmental Protection Agency (IEPA) which has been given primacy by
the EPA for enforcing these regulations in Illinois.

The SDWA has set primary and secondary standards for contaminants in potable water systems.
The National Primary Drinking Water Regulations (NPDWR) are legally enforceable standards
that apply to all public water systems and consist of maximum contaminant level goals (MCLGs),
which are non-enforceable goals, as well as maximum contaminant levels (MCLs). MCLs are
enforceable limits set as close to the MCLGs as practical, considering cost and feasibility of
attainment. National Secondary Drinking Water Regulations (NSDWR), also referred to as
secondary standards, are federally non-enforceable guidelines regulating contaminants that may
cause human cosmetic effects (such as skin or tooth discoloration) or aesthetic effects in drinking
water (such as taste, odor, or color). Compliance with secondary standards is recommended but
not legally enforced.

4.2.1 Existing Regulations

The EPA has enacted several regulations since the 1996 SDWA amendments. The regulations that
are particularly relevant to the City of Bloomington include the NPDWR Phase II Rule, Interim
Enhanced Surface Water Treatment Rule (IESWTR), Stage 1 and Stage 2 Disinfectants and
Disinfection By-Products Rules (D/DBRP), revisions to the Lead and Copper Rule (LCR), Fluoride
Rule, and Filter Backwash Recycling Rule (FBRR). These regulations require that water systems
meet MCLs and/or use certain treatment techniques to protect against adverse health effects in
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regard to turbidity, primary and secondary disinfection, disinfection by-products (DBPs),

corrosion by-products, fluoride, and nitrate.

The contaminants relevant to the Bloomington WTP and the controlling regulations are
summarized in Table 4-1. Table 4-2 provides a legend for all abbreviations in the tables in this

Section.

Table 4-1. Existing Drinking Water Regulations Applicable to the Bloomington Water Treatment Plant

Category ’ R:gejli.;?clm EPA/IEPA Regulatory Baseline
Turbidity IESWTR <0.3 NTU in 95% of CFE measurements each month.
LT2ESWTR Maximum 1 NTU in CFE.
FBRR < 0.5 NTU in IFE after 4 hours of continuous operation.
<1NTUin IFE at any time.
Collect and report information to IEPA on filter backwash
recycle practices.
Primary Disinfection SWTR 3-log Giardia reduction required across plant.
LT2ESWTR 4-log virus reduction required across plant.
2.5-log Giardia, 2-log virus and 3-log Cryptosporidium
removal credit by conventional treatment.
0.5-log Giardia and 2-log virus inactivation CT credit by
chemical disinfection for conventional treatment.
0 to 2.5-log additional Cryptosporidium reduction credit
depending on assigned “treatment bin” in “microbial
toolbox”.
Microbial Quality in the SWTR <5% monthly samples positive for total coliform.
Distribution System TCR/RTCR No E. Coli detections.

Stage 1 D/DBPR
Stage 2 D/DBPR

Chlorine residual > 0.2 mg/L at distribution system entry
point.

Chlorine residual detectable in 95% of monthly samples.
Chlorine residual < 4 mg/L RAA.

Disinfection By-Products

Stage 1 D/DBPR
Stage 2 D/DBPR

Identification of IDSE locations.

TTHM < 80 ug/L LRAA of quarterly samples.
HAAS < 60 ug/L LRAA of quarterly samples.
Enhanced coagulation for TOC removal.
Bromate < 10 ug/L RAA of monthly samples.
Chlorite: 1.0 mg/L monthly average.

Corrosion By-Products LCR Lead <0.015 mg/L in 90t percentile.
Copper <1.3 mg/L in 90t percentile.
Optimized corrosion control practices as defined by LCR.
pH NSDWR pH 6.5 —8.5.
Fluoride Fluoride Rule CDC health guidance value: 0.7 mg/L.
2 mg/L secondary standard.
4 mg/L MCL.
Nitrate NPDWR Phase Il Nitrate < 10 mg/L.
Rule
4-2 cs|:|’1|1v%th
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Table 4-2. Legend for Tables

Acronym | Description

CECs Chemicals of emerging concern

CFE Combined filter effluent

CT Product of disinfectant concentration (C) times contact time (T)
CWSRRA Community Water System Risk and Resilience Act
D/DBPR Disinfectant/Disinfection By-Products Rule (Stages 1, 2, and 3)
DAF Dissolved air flotation

EDCs Endocrine disrupting compounds

EPA United States Environmental Protection Agency

ERP Emergency Response Plan

GAC Granular activated carbon

HAAS Five regulated Haloacetic Acids

HAA9 Nine Haloacetic Acids

IDSE Initial Distribution System Evaluation

IESWTR Interim Enhanced Surface Water Treatment Rule

IFE Individual filter effluent

LCR Lead and Copper Rule

LRAA Locational running annual average

LT2ESWTR Long Term 2 Enhanced Surface Water Treatment Rule
LT3ESWTR Long Term 3 Enhanced Surface Water Treatment Rule
MCL Maximum Contaminant Level

NPDWR National Primary Drinking Water Regulations

NSDWR National Secondary Drinking Water Regulations

PAC Powdered Activated Carbon

PPCPs Pharmaceutical and personal care products

RAA Running annual average

Reg-Det3 Third Regulatory Determination

RTCR Revised Total Coliform Rule

SWTR Surface Water Treatment Rule

TCR/RTCR Total Coliform Rule/Revised Total Coliform Rule

TOC Total Organic Carbon

TTHM Total Trihalomethanes

UCMR4 Fourth Unregulated Contaminant Monitoring Rule
UFRV Unit Filter Run Volume

UV3s4 Ultraviolet Absorbance at 254 nm

4.2.2 Potential Future Regulations

Table 4-3 presents possible changes to existing regulations and possible new regulations that are
relevant to the City of Bloomington. Potential changes include tightening of filter effluent
requirements, treatment of spent filter backwash water before it is returned to the head of the
plant, establishing a minimum disinfectant residual throughout the distribution system,

cbm
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expanding the haloacetic acid (HAA) regulation to include all nine brominated and chlorinated
HAAs, lowering the bromate MCL, setting MCLs for nitrosamines, chlorate and perchlorate, and
lowering the action level for lead.

Cyanotoxin formation has been a concern over the past decade, especially in lakes and reservoirs.
Ten cyanotoxins are currently listed in the EPA’s fourth Unregulated Contaminants Monitoring
Rule (UCMR 4). It is possible that the EPA will issue health advisories for several of them. A
number of other chemicals of emerging concern (CECs), such as endocrine disrupting compounds
(EDCs) and pharmaceutical and personal care products (PPCPs) are also the subject of much
research and are listed in UCMR 4, but it is unlikely that a regulation will be proposed in the near
future.

The America’s Water Infrastructure Act of 2018, also called the Community Water System Risk
and Resilience Act (CWSRRA), was recently passed. The CWSRRA requires water systems serving
atleast 3,300 people to conduct a risk and resilience assessment of their system to malevolent
acts and natural hazards and create or revise an Emergency Response Plan (ERP) addressing the
findings of the assessment. The assessment should cover:

= Risks to the system from malicious acts and natural hazards.

®  Resilience of pipes, conveyance infrastructure, source water quality and intake, treatment
processes, storage and distribution facilities, and computer or other automated systems
used by the utility.

= Monitoring practices.

= Stabilization of account management, including invoicing and payroll.
= Use, storage, and handling of various chemicals by the system.

= QOperation and maintenance of the system.

An ERP must be created or revised following the assessment to address its findings. Finally, a
certification verifying completion of the assessment and ERP must be sent to the EPA by
December 31, 2020 for utilities serving between 50,000 and 100,000 people. The assessment,
ERP, and certification should be renewed every five (5) years.

CDM
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Table 4-3. Potential Future Water Regulations Applicable to the Bloomington Water Treatment Plant

Category

Turbidity

Federal
Regulation
LT3ESWTR?
Revised FBRR

EPA/IEPA Regulatory Baseline

Same as existing regulations for turbidity with potential
tighter limits on IFE and CFE performance.

Potential requirements for treatment of filter backwash
water.

Distribution System

Primary Disinfection LT3ESWTR? = Same as existing regulations.
AND
=  3-log Crypto disinfection credit when using UV?
= Revision of assigned Crypto credits for different
“treatment bins”?
Microbial Quality in the RTCR2? = Same as existing regulations.

AND

Minimum disinfectant residual throughout distribution
system (i.e., >0.1 or 0.2 mg/L free chlorine).

Disinfection By-Products

Stage 3 D/DBPR?
UCMR4

Reg-Det3

TTHM < 80 ug/L LRAA of quarterly samples.

HAAQ9 < 80 ug/L LRAA of quarterly samples?

Enhanced coagulation for TOC removal.

Bromate < 5 ug/L RAA of monthly samples?

Chlorite 1.0 mg/L monthly average.

NDMA: future Federation regulation likely (i.e., 10 ng/L?)
Perchlorate: future Federal regulation likely (i.e., 6-15
ug/L?).

Chlorate: future Federal regulation likely (i.e., 0.21
mg/L?).

Corrosion By-Products

Revised LCR

Lead <0.010 mg/L in 90t percentile?
Copper <1.3 mg/L in 90t percentile.
Optimized corrosion control practices as defined by LCR.

Nitrate NPDWR Phase Il = Same as existing regulation.
Rule
Fluoride Fluoride Rule = Same as existing regulation.

Fluoride below 1.4 mg/L.

Assessment

Cyanotoxins UCMR4 = 10-day health advisories:
Reg-Det3 = children <6 years 0.3 ug/L for microcystins and 0.7
ug/L for cylindrospermopsin.
=  children >6 years and adults 1.6 ug/L for microcystins
and 3.0 ug/L for cylindrospermopsin.
CECs/EDCs/PPCPs UCMR4 = No Federal regulation expected, although a requirement
Reg-Det3 to install GAC might be considered for vulnerable water
supplies.
Risk and Resilience CWSRRA =  Conduct an assessment of risks and resilience of the

system in regard to malevolent acts and natural hazards.

Prepare an emergency response plan that incorporates
findings from the risk and resilience assessment.

Submit a certification of completion to the EPA by
December 31, 2020.

Renew or revise the assessment every five years.
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4.3 Water Quality Goal Setting Process

The development and selection process for setting water quality goals for the WTP involved the
following steps:

Identify existing and future water quality regulations applicable to the WTP (see Table 4-1
and Table 4-3).

Identify key water quality and treatment considerations based on a review of Lake
Bloomington and Evergreen Lake raw quality data in combination with the water quality
regulations review.

Establish two categories of water quality goals:

e Current Goals: Regulatory baseline, considering EPA and IEPA regulations, and how
they apply to existing water treatment processes.

e Future Goals: Industry best practices based on progressing-utility operations (i.e.,
American Water Works Association’s (AWWA) Partnership for Safe Water, etc.),
potential new regulations, process optimization, and enhanced water treatment
process implementation.

4.3.1 Recommended Initial Water Quality Goals

Table 4-4 summarizes the processes alternatives considered to address the water quality and
operational goals relevant at the WTP. All of the recommended water quality goals are already
achieved by the WTP, with the exception of those noted below. The bullets below outline the
reasoning for each of these goals.

4-6

Turbidity Goals: For turbidity, the goals are expressed in terms of the combined filter
effluent (CFE) and each individual filter effluent (IFE), filter run time and productivity (unit
filter run volume (UFRV)), and filter backwash water. To achieve these goals, process
options consist of: lime softening with ferric sulfate coagulant and a cationic polymer added
with low doses of chlorine for purposes of aiding coagulation, and dual media filtration
with granular activated carbon (GAC) over sand. The filters are expected to operate in a
biological mode because there is no residual disinfectant in the water as it is applied to the
filters. To meet the specific goals with the selected process alternatives, acidification of the
turbidity samples may be required to remove lime carryover from the softening process as
allowed by the EPA.

Primary Disinfection: For primary disinfection, chlorine is used to meet CT requirements,
with a margin of safety of 50 percent as the goal, i.e., the CT achieved after the application
of free chlorine should be 50 percent higher than the required CT for the given pH, chlorine
residual, and temperature (CTactual/ CTrequired = 1.5). The requisite CTs can be achieved in the
reservoir, after filtration. Primary disinfection is currently achieved with a margin of safety
of greater than 50%.

Nitrate: The Lake Bloomington and Evergreen Lake water supplies are subject to
agricultural runoff that is high in nitrate. A goal to not exceed 80 percent of the nitrate MCL

Ohith
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of 10 mg N/L is suggested. The goal should be achievable through blending of different
source water supplies depending upon nitrate concentrations. Development of a
groundwater source will provide Bloomington with an additional source that consistently
contains low nitrate concentrations will assist in meeting the goal when seasonal surface
water concentrations are high. Advanced treatment technologies, such as ion exchange and
low-pressure reverse osmosis, are also other alternatives.

= Microbial Quality in the Distribution System: Secondary chlorination with chloramines is
used for control of microbial quality in the distribution system, after primary disinfection is
achieved with free chlorine in the finished water reservoir. The operational goal to assure
that microbial quality is acceptable is that there should be no detection of total coliform
bacteria or E. Coli during the monthly monitoring program conducted in accordance with
the requirements of the revised TCR. An operational goal of a minimum detectable residual
(i.e., greater than 0.5 mg/L for total chlorine) at all locations is suggested. It should be
noted that the City’s standard practice is to target a minimum detectable residual of 2.0

mg/L.

= Disinfection By-Products (DBPs): For DBPs, the goal is to not exceed 80 percent of the MCL
for THMs and HAAS. Additionally, the goal is to comply with the TOC removal requirements
specified in the enhanced coagulation matrix in the D/DBP Rules. If necessary,
consideration should be given to enhancing TOC removal beyond the requirements
specified in the enhanced coagulation matrix.

®  Corrosion Control: The water quality and operational goal for corrosion by-products is to
meet the corrosion control indices established by the U.S. EPA and IEPA. For homes
exceeding the lead action level of 0.015 mg/L, a detailed follow-up is required. The
treatment alternative to meet this goal is the corrosion control strategy directed by IEPA.

= Taste and Odor Control: For taste and odor, the recommended water quality goals should
be a taste and odor threshold number (TON) of less than 3, no objectionable taste and odor
year-round, and maximum geosmin and MIB concentrations of 10 ng/L for each. Typically,
a biological filtration process utilizing GAC media will allow these goals to be met. To
assure the specified goals are met, it is recommended that a routine sampling program for
threshold odor number, geosmin, and MIB be implemented. Powdered activated carbon can
is recommended to be added to the raw water to assist in taste and odor removal. The City
currently utilizes an informal qualitative assessment by select staff with adequate
sensitivity as a screening test followed by analysis by a contract laboratory.

®  Fluoride: The operational goal for fluoride is to meet the target dose based on daily
monitoring, recognizing that the U.S. EPA recommends a concentration of 0.7 mg/L based
on relatively recent reports from the Centers for Disease Control and Prevention (CDC).

Ccbm
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Table 4-4. Recommended Initial Water Quality and Operational Goals

Water Quality

Water Quality and

Treatment Process

Potential Treatment

Category

Operational Goals

Alternatives

Refinements/Optimization

MCL (8 mg N/L).

lon exchange.

Low pressure reverse
osmosis membranes.
Biological
denitrification.

Turbidity Regulatory Preoxidation with Optimize coagulants.
compliance. chlorine, ferric sulfate Optimize softening
Turbidity < 0.10 coagulant with cationic process.
NTU for CFE, 95% polymer prior to lime Optimize Cl, dose for
of the time. softening. preoxidation.
Turbidity <0.30 GAC/sand biofiltration Optimize filter media
NTU for IFE, 95% Equalization and filter selection and depth for
of the time. backwash recycle to longer run times and
Filter runtime of head of plant. higher UFRV.
72+ hours. Equalization and filter Optimize filter backwash
UFRV of 9,000 backwash clarification sequence, clarification
gal/ft?/run. and recycle to head of and recycle flows.
Limit filter recycle plant.
flows to < 5% of
incoming plant
flow.
Primary Chlorine None. Optimize Cl, dose and
Disinfection Inactivation Ratio contact time for CT
of 1.5 (CTcalc/CTreq). compliance.
Optimize pH to maximize
CT with Cl,.
Develop automated
control strategy for
chlorine CT compliance.
Nitrate Nitrate 80% of Source water blending. Source water quality

management plan with
local authorities to limit
nitrate use in the
watershed.

Source water blending
(vary surface water
sources based upon
nitrate concentrations).
Source water blending
(blend new groundwater
source with existing
surface water supplies).
Explore other treatment
alternatives should the
raw water quality
continue to degrade.

Microbial Quality
in the
Distribution
System

Operational goal
of 0 detects in
distribution
system for Total
Coliform and E.
Coli.

Maintain
minimum total
chlorine residual in
distribution
system greater
than 2.0 mg/L.

None.

Distribution system
flushing to minimize
water age where
appropriate.
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Potential Treatment
Refinements/Optimization

Water Quality

Water Quality and
Operational Goals

Treatment Process

Category Alternatives

Disinfection By-
Products

Meet TOC removal
requirements.
TTHM/HAAS 80%
of MCL (64/48
ug/L).

UV254 after
filtration
<0.03cm™.

Lime softening with
biological filtration.
Minimal doses of CI2
for preoxidation prior
to softening.

=  Exceed TOC removal
requirements of the
enhanced coagulation
matrix (unless
exempted).

= Optimize free chlorine
contact time and pH.

=  Reduce water age in
distribution system.

Corrosion By-
Products

Meet corrosion
control indices
established by EPA
and IEPA.

Implement corrosion
control strategy, as
directed by IEPA.

=  Optimize corrosion
control chemicals to
meet corrosion control
indices and pH targets.

Taste and odor

TON <3.

No objectionable
taste and odor
year round.
Geosmin < 10 ng/L

MIB < 10 ng/L.

PAC addition.
GAC biofiltration.

= |nitiate routine sampling
program for threshold
odor number, geosmin,
MIB.

Fluoride

Meet fluoride dose
target based on
daily monitoring.

Fluoride chemical feed
system.

= 0.7 mg/Ltarget (based
on EPA risk assessment).

4.3.2 Potential Future Goals and Treatment Process Alternatives

Table 4-5 summarizes potential future water quality and operational goals and alternative
processes to achieve each goal. It is possible that the EPA will make rule changes during their
congressionally-mandated Six-Year Review currently scheduled for 2022 (i.e., there may be a
third Long-Term Enhanced Surface Water Treatment Rule (LT3ESWTR), a third Disinfectants/
Disinfection By-Products Rule (Stage 3 D/DBPR), a revised Filter Backwash Rule (FBRR), another
Revised Total Coliform Rule (TCR), and another Revised Lead and Copper Rule (LCR)).
Additionally, the findings from the fourth Unregulated Contaminants Monitoring Rule (UCMR 4)
may lead to the third Regulatory Determination (Reg-Det3), but it is likely that such new
regulations are many years away. Table 4-6 outlines new goals currently under discussion,
which would be prudent to anticipate for the WTP.

For turbidity, more stringent goals are anticipated for individual filter effluent, including filter
productivity, and chemical and residuals handling costs. Algae removal may be an additional
treatment goal. Treatment alternatives to achieve these more stringent goals would be deep-bed
GAC filtration, dissolved air floatation (DAF), and treatment of filter backwash water by high rate
clarification.

Primary disinfection goals may include addition of 3-log Cryptosporidium inactivation beyond the
removal credit achieved by conventional treatment, thereby providing an additional barrier for
disinfection. Alternative processes to achieve this target may involve implementation of an ozone
system to achieve disinfection credit in addition to UV irradiation following filtration.
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The water quality and operational goals for microbial quality in the distribution system are
expected to remain the same. Operational improvements to meet these goals may include
reservoir mixing and automatic flushing devices to reduce water age in the distribution system.

DBP goals may include enhanced TOC removal beyond the requirements of the enhanced
coagulation matrix; inclusion of all nine HAAs as part of the MCL for HAAs; and establishment of
goals for chlorate, perchlorate, and new nitrogen-containing DBPs. Treatment alternatives to
meet the initial water quality and operational goals include optimized lime softening, deep-bed
GAC filtration, and DAF.

The water quality goal for cyanotoxins is driven by health advisory limits. Preoxidation with
ozone, GAC filtration, and DAF are the recommended treatment alternatives. For CECs such as
endocrine disruptors (EDs) and pharmaceutically active compounds, the water quality goal
would be to meet the regulatory limits. Ozonation and biological filtration with GAC media are
expected to be the technologies of choice for effective removal of these compounds.

Table 4-5. Potential Future Water Quality and Operational Goals Considered to Address the Water

Quality and Operational Goals

Water Quality Category

Water Quality and
Operational Goals

Treatment Refinements/Optimization

Turbidity

Turbidity £0.10 NTU in
IFE, 95% of the time.
Filter runtime of 96+
hours.

UFRV of 11,000
gal/ft?/run.

20% reduction in
coagulant and
residuals handling
costs.

Enhanced
algae/diatom removal.

Optimization of lime softening process.
Deep-bed GAC filtration.

High-rate clarification treatment of filter
backwash recycle flows.

Primary Disinfection

Chlorine Inactivation
Ratio of 1.5
(CTcalc/CTreq)'

3-log Cryptosporidium
disinfection credit.
Multiple barrier
disinfection strategy.

Ozonation for CT.

Post-filter UV for Cryptosporidium/Giardia
inactivation.

Nitrate

No change to initial
goals.

lon exchange.
Blend with groundwater sources.
Biological nitrate removal.

Microbial Quality in the
Distribution System

No change to initial
goals.

Install reservoir mixing systems and automatic
flushing devices for improved chlorine residual
stability and reduction in water age.

Disinfection By-Products

No change to initial
goals, plus:

Meet 80% of future
regulatory limits for
NDMA, chlorite,
perchlorate and
chlorate.

Optimize lime softening.

Deep-bed GAC filtration.

Operate preoxidation and post-chlorination
processes to minimize NDMA formation, if
required.

Implement nitrogenous DBP control strategy (if
required).
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Water Quality and
Operational Goals

Treatment Refinements/Optimization

Water Quality Category

Corrosion By-Products =  Consider <0.010 mg/L = Implement corrosion control strategy, as
action level for lead. directed by IEPA.
Taste and Odor =  No change toinitial =  None.
goal.
Cyanotoxins =  Meet health advisory =  Preoxidation with ozone.
limits. »  GAC filtration.
= Dissolved air flotation (DAF).
CECs/EDCs/PPCPs =  Meet future regulatory =  Provide ozone and biological filtration with GAC
limits. media for effective removal of these
compounds.

4.3.3 Summary — Water Quality and Operational Goal Matrix

Table 4-6 summarizes the recommended water quality goals based on the discussion above. The
categories are based on the contaminants believed to be of greatest relevance for the City of
Bloomington, taking into account existing and potential future regulations, raw water quality, the
experiences of other utilities treating surface water in central Illinois, existing WTP treatment
processes, and best practices in the waterworks industry. Should the City of Bloomington
introduce well water to the treatment process, additional water quality and operational goals
should be included in response to the well water’s high levels of radionuclides, boron, chloride,
and sulfate.

Table 4-6. Recommended Water Quality and Operational Goals

Water Quality Category Treatment Refinements/Optimization

Turbidity = Regulatory compliance.

=  Turbidity £0.10 NTU for CFE, 95% of the time.

= Turbidity <£0.30 NTU for IFE, 95% of the time.

=  Filter runtime of 72+ hours.

=  UFRV of 9,000 gal/ft?/run.

= Limit filter recycle flows to < 5% of incoming plant flow.

Nitrate =  Continue meeting 80% of nitrate MCL (8 mg N/L).
Microbial Quality in the =  Operational goal of 0 detects in distribution system for Total Coliform and E.
Distribution System Coli.
=  Maintain minimum total chlorine residual in distribution system greater than
2.0 mg/L.
Disinfection By-Products =  Meet TOC removal requirements per enhanced coagulation matrix.

»  TTHM/HAAS 80% of MCL (64/48 ug/L).
= UV after filtration < 0.03 cm™.

Corrosion By-Products =  Meet corrosion control indices established by EPA and IEPA.
Fluoride =  Meet fluoride dose target based on daily monitoring.
Radionuclides *=  Maintain finished water alpha particle concentration below 12 pCi/L (80% of
the MCL).
*  Maintain finished water combined radium concentration below 4 pCi/L (80%
of the MCL).
Inorganic Constituents =  Maintain finished water boron concentration below 1.0 mg/L.

*  Maintain finished water chloride concentration below 250 mg/L.
*=  Maintain finished water sulfate concentration below 250 mg/L.
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4.4 Raw Water Quality

The Bloomington WTP currently draws from two surface water sources: Lake Bloomington and
Evergreen Lake. The nearby Mackinaw River is used when necessary and in accordance with
Army Corps of Engineers permit requirements as a tertiary raw water source. The Mackinaw
River water quality has been excluded from this analysis.

Water from Lake Bloomington and Evergreen Lake are occasionally blended at the head of the
treatment plant to meet water quality and production requirements. Two groundwater wells
were constructed to enable blending of groundwater with surface water should the nitrate
concentration in the surface water exceed acceptable limits. The groundwater wells also
introduce an additional supply of water to increase the safe yield of Bloomington’s water sources.
At the time of this report, the groundwater wells have been drilled but are not yet operational.

Key raw water quality data for Lake Bloomington, Evergreen Lake, Groundwater Well 1, and
Groundwater Well 2 is shown in Table 4-7.

Table 4-7. City of Bloomington Raw Water Quality

Water Quality Groundwater Well | Groundwater Well

Evergreen Lake

Lake Bloomington

Category 11 21

pH @ 7.83-8.67 7.72 No data

Hardness [ 146 - 328 mg/L as CaCO3 139 mg/L as CaCOs No data

Alkalinity & 90 - 265 mg/L as CaCOs 212 mg/L as CaCOs No data
Turbidity & 2.3-10.3NTU 0.65 NTU 0.99 NTU

0.17 - 14 mg/L NOs-N 0.06 - 15 mg/L NOs-N
Nitratel®! Peaks during May- Peaks during May- Non-detect No data
June June

Fluoride 2 Non-detect - 0.5 mg/L 2.4 mg/L 2.52 mg/L
Chloride No data No data 580 mg/L 560 mg/L
Sulfate No data No data 210 mg/L 190 mg/L

Total Orga[\4r]1ic Carbon 2 -4 mg/L 3-4mg/L No data No data

Cryptosporidium B! Non-detect - 0.178 oocysts/L No data No data
Total Chromium (! Non-detect - 0.2 pg/L 0.2 pg/L No data 13 pug/L

Chromium (V1) 0.05-0.12 pg/L 0.11 pg/L No data No data
Iron No data No data 76-86 ug /L 150 ug /L
Manganese No data No data 25ug/L 29ug/L
Boron No data No data 1.2 mg/L 1.2 mg/L

Cyanotoxins 71
Cylindrospermopsin Non-ditge/cl:c -0.21 Non-detect - 0.17 pg/L No data No data
Anatoxin-a Non-detect - 0.186 Non-detect - 0.255 No data No data
Hg/L Hg/L
Non-detect - 1.49 Non-detect — 0.65
Microcystin(é] ug/L. ug/L. No data No data
Typically < 1 pg/L. Typically < 1 pg/L
4-12 cs?#%th
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Water Quality

Lake Bloomington Evergreen Lake Groundlw[allter Well | Groundwater Well

Category 21
Taste and Odor & 9!
Geosmin er de:;;tL- A Non-(?letect - 160 ng/L No data No data
Typically < 60 ng/L Typically <30 ng/L
2-methylisoborneol N_?:F;?C:T;Z_Z%angg/{L N?:;?:::;t;f; :gn/gL/L No data No data
Radionuclides
Gross alpha No data No data 21.7 - 29.6 pCi/L 15 pCi/L
Gross beta No data No data 10.9 - 13.2 pCi/L 18.9 pCi/L
Radium 226 No data No data 10.5- 13 pCi/L 6.28 pCi/L
Radium 228 No data No data 1.3-1.8 pCi/L 2.39 pCi/L
Uranium No data No data 0.229 pg/L 0.208 pg/L

Notes:

[1] Groundwater Well 1 data is from a sampling event on November 7, 2017. Groundwater Well 2 data is from a
sampling event on March 20, 2018.

[2] Data was collected from a blend of Lake Bloomington and Evergreen Lake raw water. pH, hardness, turbidity,
and fluoride data are the range of monthly averages from 2014-2017. Turbidity excludes one outlier of 25.6
NTU from January 2016. Alkalinity data is the range of monthly averages from 2001-2017.

[3] Data was collected from Lake Bloomington intake, Evergreen Lake intake, and Evergreen Lake tributary from
January 2010 through December 2018 on a weekly basis.

[4] Data was collected at the intake on a monthly basis from 2014-2018.

[5] Cryptosporidium was detected in 1 out of 24 source water samples in 2016. The source water where it was
detected is not specified.

[6] Surface water chromium data was collected in four sampling events in January 2012 and from January 2013
to March 2013.

[7] Cyanotoxin data was collected during the summers of 2015 through 2017.

[8] Showing results using ELISA test method. Maximum detection was 8.3 pg/L using Tailgate Test.

[9] Taste and odor data were collected from November 2004 through February 2019.

4.4.1 Nitrate

Nitrate is currently the largest concern in the raw water sources used by the City of Bloomington.
Nitrate enters Lake Bloomington, Evergreen Lake, and their tributaries primarily through
contamination from agricultural runoff. The tributaries typically have the highest levels of nitrate,
while Lake Bloomington consistently has higher nitrate than Evergreen Lake. Figure 4-1 shows
how nitrate varies seasonally in Lake Bloomington and Evergreen Lake intakes, peaking in May
through July. Lake Bloomington’s intake nitrate concentration seasonal peak has been above 10
milligrams of nitrogen per liter (mg N/L) in four years from 2010 through 2018. Nitrate levels in
an unspecified Evergreen Lake tributary has reached 15 mg N/L on multiple occasions since
January 2014. Surface water nitrogen has followed similar trends in previous years. The City is
concerned that the levels of nitrate within Evergreen Lake and Lake Bloomington may increase in
the future. The Environmental Protection Agency (EPA) Maximum Contaminant Level (MCL) for
nitrate is set at 10 mg N/L. The current water treatment process used at the Bloomington WTP
does not remove nitrate. The City closely monitors the raw water nitrate concentration during
late spring and early summer. The City can switch the raw water source between Lake
Bloomington and Evergreen Lake if one of them exceeds 10 mg N/L.
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Occurrences of drought can have a profound effect on nitrate concentration in Bloomington’s
source waters. During a period of drought, Bloomington’s watershed accumulates fertilizers
containing nitrate. When it rains, the nitrogen-rich runoff enters Lake Bloomington and
Evergreen Lake tributaries. Nitrate-rich tributaries coupled with a lower volume of water in Lake
Bloomington and Evergreen Lake due to drought causes exceptionally high levels of nitrate in the
source water. Bloomington’s current strategy of controlling finished water nitrate cannot protect
against these scenarios because both sources of raw water are impacted.
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Figure 4-1. Seasonal Variation of Nitrate Concentration in Lake Bloomington and Evergreen Lake (January
2010 through December 2018)

4.4.2 Hardness, Alkalinity, and pH

Hardness of the raw water entering the Bloomington WTP can range from around 150 to above
300 milligrams per liter of calcium carbonate (mg/L as CaC0O3) and can be classified as hard to
very hard.

The total alkalinity of the raw water is considered moderate, typically ranging from 100-200
mg/L as CaCOs. Because total alkalinity is generally lower than hardness in the source water,
some of the hardness is non-carbonate hardness and will not be removed in a standard lime
softening process. However, the carbonate hardness is high enough for lime to effectively soften
the water to an acceptable level of hardness.

Typical raw water pH ranges from 8 to 8.5. In this range, the alkalinity is mostly in the
bicarbonate and carbonate form. The pH is raised during the lime softening process, then lowered
by recarbonation.
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4.4.3 Cyanotoxins

Cyanotoxins pose a potential risk for Bloomington’s surface water sources, as they do for any
surface water susceptible to algal blooms. Health advisory levels set by the EPA for two
cyanotoxins are shown in Table 4-8. The City began monitoring cyanotoxins in their source and
finished water in 2006. A two-stage screening process was implemented to save on testing costs
at an independent lab. The samples are first analyzed with test strips an ELISA test kit. The
samples that test positive in the first stage, which is known to produce false positives, are sent to
an independent lab for testing by an LCMS method. Microcystins, cylindrospermopsin, and
anatoxin-a have been detected in Bloomington’s raw water; however, microcystins are the only
cyanotoxin that has been detected above the EPA’s drinking water health advisory in the raw
water. Cyanotoxins have been successfully removed by the existing treatment process and have
not been detected in finished water samples by the independent lab. Use of nitrogen and
phosphorus fertilizers in the watershed creates a nutrient-rich agricultural runoff that enters
Bloomington’s source waters. Increasing use of these fertilizers could lead to eutrophication of
Lake Bloomington and Evergreen Lake and increase the frequency of algal blooms.

Table 4-8. Environmental Protection Agency Health Advisory Levels for Cyanotoxins

EPA Health Advisory Level
Microcystins Cylindrospermopsin
Less than 6 years 0.3 pg/L 0.7 pg/L
6 years and above 1.6 pug/L 3.0 pg/L

4.4.4 Groundwater Quality

The City of Bloomington installed two groundwater wells within the St. Peter aquifer. In addition
to supplementing the surface water sources’ safe yield, the wells are anticipated to provide a
source water that is free from nitrates and consistent year-round that can be used for blending
with the surface water sources. Data from one round of sampling from Well 1 showed no
measurable presence of nitrate, as expected. However, the water from Well 1 and Well 2 does
contain radionuclides that exceed some EPA MCL limits for drinking water. Other water quality
parameters that were found to exceed their EPA or IEPA limits were chloride, fluoride, and boron.
As a result, use of the well water would likely require treatment for these parameters or blending
with the lake sources to lower the finished water concentrations to acceptable levels. Well 1 had
similar hardness and alkalinity to the surface water sources while the pH was slightly lower. Well
1 and Well 2 sampling also shows chloride to sulfate mass ratio (CSMR) of 2.7-2.9. This relatively
high CSMR indicates this groundwater has the potential to be more corrosive than the current
surface water.

4.5 Finished Water Quality

Finished water is delivered from the Bloomington WTP to customers in Bloomington, Towanda,
Hudson, and Bloomington Township. The City of Bloomington provides safe drinking water to its
customers as consumer confidence reports dating back to 2014 show no violation of EPA or IEPA
drinking water regulations. A summary of the key water quality parameters is below in Table 4-
9.
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Table 4-9. City of Bloomington Historical Finished Water Quality

Water Quality

Category Finished Water Primary MCL Secondary MCL

pH W 8.8-9.2 None 6.5-8.5
Hardness 72 — 139 mg/L as CaCO3 None None
Alkalinity 31-112 mg/L as CaCOs None None
Turbidity M 95t percentile: 0.10—0.31 NTU 95t percentile: 0.3 NTU None
Chlorine 3.0-4.6 mg/L 4.0 mg/L None
Nitrate [ 0.6 —-9.2 mg N/L 10 mg N/L None

Fluoride ™ 0.7-1.1mg/L 1.4 mg/L 2.0 mg/L

Chloride & 31-48 mg/L None 250 mg/L

Sulfate 19 -38 mg/L None 250 mg/L

Total dissolved solids 180 —330 mg/L None 500 mg/L
Lead B Non-LéIg:Rliléﬁl-cl_est‘eitu §/2L.1 ug/L 15 ug/L None
Copper B! LCR: 0.059 — 0.078 mg/L 1.3 mg/L None
Total Organic Carbon 1.2-2.8mg/L None None
Sodium B! 10 - 18 mg/L None None

Iron B 0.01-0.039 mg/L None 0.3 mg/L

Manganese ©! 0.002 mg/L None 0.05 mg/L
Barium B! 0.011 - 0.046 mg/L 2.0 mg/L None
Atrazine Non-detect — 1.1 pg/L 3 ug/L None
Arsenic [ 1.6 pug/L 10 pg/L None
Total Chromium 7! 1.6-2.5pg/L 100 pg/L None
Chromium (V1) 71 1.5-2.4 pg/L 100 pg/L None

Cyanotoxins (&

Cylindrospermopsin Non-detect None None
Anatoxin-a Non-detect None None
Microcystin Non-detect None None

Taste and Odor
Non-detect — 64 ng/L
Geosmin Typically ranges from 5 — 20 None None
ng/L
2-methylisoborneol N?%?:;ﬁ;i;gi;ﬁ/l' None None
Radionuclides !
Gross alpha 0.941 pCi/L 15 pCi/L None
Combined radium 1.075 pCi/L 5 pCi/L None
Disinfectant/Disinfection Byproducts P!
HAA5 26 —33 pg/L 60 pg/L None
TTHM 35-46 pg/L 80 pg/L None
Chloramines 3.2-3.5mg/L 4.0 mg/L None

Corrosion Index

Recommended

Aggressive Index

Bloomington Finished Water
12.6

>12
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Water Quality

Category Finished Water Primary MCL Secondary MCL
Ryznar Index 7.68 6.5-7.0
Langelier Index 0.68 >0
535l -10m
Larson’s Ratio 14 <5.0

Notes:

[1] Range of monthly averages at the WTP outlet. pH, hardness, turbidity, and fluoride data were collected from
2014-2017. Alkalinity and chlorine data were collected from 2001-2017. Nitrate data was collected from
January 2010 - December 2018.

] Data collected once in January from 2006-2017 from the WTP outlet.

] Sampled in the distribution system. LCR data is 90t percentile valve spanning 2014-2017.

] TOC data was collected once monthly from January 2014 to March 2018.

[5] Dataisfrom 2014-2017 annual consumer confidence reports.

] Atrazine is sampled 2-4 times annually from 2014-2018.

] Sampled from distribution system in four sampling events in January 2012 and January 2013 through March

2013.

[8] Cyanotoxins were non-detect in all finished water samples tested in an independent lab using the LCMS
method.

[9] Taste and odor compounds were measured from November 2004 to November 2006 and April 2017 to
February 2019. Data were not available in the years 2007 through 2016.

4.5.1 Nitrate

The City of Bloomington’s surface water sources (Lake Bloomington and Evergreen Lake) contain
seasonally-high levels of nitrate. To ensure the finished water nitrate does not exceed 10 mg N/L,
the City switches their raw water source between Lake Bloomington and Evergreen Lake. This
nitrate control strategy could fail if the nitrate concentration in both surface water sources
exceeds 10 mg N/L. Since the January 2010, the highest finished water nitrate level measured
was 9.2 mg N/L. The Bloomington WTP has no process that can significantly lower nitrate. Figure
4-2 compares finished water nitrate level to that of both raw water sources and the EPA MCL.
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Figure 4-2. Raw and Finished Water Nitrate Concentrations in Relation to Nitrate MCL

While the strategy of alternating the source water between Lake Bloomington and Evergreen
Lake has been successful for achieving acceptable levels of nitrate, this strategy may fail in the
future if nitrate levels rise. Section 4.6 discusses potential strategies for increasing the reliability
for the City of Bloomington to achieve compliance with the nitrate standard.

4.5.2 Hardness, Alkalinity, and pH

The Bloomington WTP uses lime softening to reduce the finished water hardness to a target
range of 80 to 120 mg/L as CaCOs. The typical range of alkalinity in the finished water is 50 to
100 mg/L as CaCOs. During treatment, alkalinity is removed in the softening and recarbonation
processes. Hardness and alkalinity do not have any primary or secondary drinking water
standards. Reducing hardness can be beneficial to the distribution system and building plumbing
systems, as very hard water can cause problematic scale to build up.

Finished water pH is consistently between 8.8 and 9.2. pH is raised during the lime softening
process and lowered by recarbonation - lowering pH, along with adding sodium
hexametaphosphate, is necessary to prevent further calcium carbonate precipitation in the
downstream treatment processes and in the distribution system.

4.5.3 Lead and Copper

The EPA mandated Lead and Copper Rule (LCR) sets a lead action level of 15 pg/L and a copper
action level of 1.3 mg/L. Compliance sampling is conducted on “high risk” homes every three
years. In order to be compliant with the LCR, the 90t percentile lead and copper concentrations
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must be below their action limit. Consumer confidence reports dating back to 2002 show no
violations of the LCR within the City’s system. Lead and copper are absent from water leaving the
treatment plant but can enter the water through corrosion of service lines and plumbing fixtures.
The City controls finished water pH and alkalinity to limit corrosion in the distribution system
and building plumbing systems. Corrosion indices listed in Table 4-10 are in a favorable non-
corrosive range and tends to form a protective calcium scale. Caution should be taken whenever a
change is made to water quality, such as blending new groundwater sources with existing surface
water sources as the blend may alter the corrosivity of the finished water supply. Since the
groundwater from Well 1 and Well 2 have lower pH and high CSMR, adding the groundwater to
the raw water blend could increase the corrosivity of the finished water. The impact of
groundwater on the corrosion control strategy should be carefully examined during planning,
study, and design effort related to incorporating groundwater into the treatment.

Due to the recent increased awareness of lead in our public water supplies, the EPA is
reexamining the Lead and Copper Rule and may propose lowering the 90t percentile
concentration allowable in the system. It is likely that the 90t percentile concentration will be
lowered to 10 pg/L and there has been some discussion by individual states of lowering the 90t
percentile concentration to 5 pg/L. As displayed in Table 4-10, past LCR data shows that City of
Bloomington will still be in compliance should the EPA lower the 90t percentile concentration to
10 pg/L. The City of Bloomington's 90t percentile lead concentration has exceeded 5 pg/L in the
past, so if the [IEPA were to lower the 90t percentile concentration to 5 pg/L, the City of
Bloomington might consider a different corrosion control strategy such as treatment with
phosphoric acid or removal of lead service lines.

CDM
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Table 4-10. Lead Sampling Results

LCR Monitoring 90" Percentile

2002 — 2004 1 pg/L
2005 - 2007 6 pug/L
2008 — 2010 2.4 pug/L
2011 -2013 2.6 ug/L
2014 -2016 2.1 pg/L
2017 — present 3.9 ug/L
Non-LCR Monitoring
Site 1 8/1/2016 1.4 pg/L
Site 2 6/12/2017 2.1 pg/L
Site 3 8/10/2017 Non-detect
Site 4 10/5/2017 Non-detect
Site 5 11/30/2017 1.1 pg/L
Site 6 1/29/2018 Non-detect
Site 7 2/2/2018 Non-detect
Lead Service Line Replacement Pilot Project
Pre Non-detect
Residence 1
Post Non-detect
Pre Non-detect
Residence 2
Post Non-detect
Pre 2.2
Residence 3
Post 1.5
Pre Non-detect
Residence 4
Post 1.2
Pre 1
Residence 5
Post Non-detect
Pre Non-detect
Residence 6 Post 20
Post 2.3
Pre 2
Residence 7
Post 2.1
4.5.4 Turbidity

Finished water turbidity is consistently kept under 0.3 NTU. Turbidity indicates filter
effectiveness and high turbidities may signal the presence of pathogenic microbes, so the EPA
limits the turbidity to 1 NTU in all samples and 0.3 NTU as the 95t percentile for the samples in
any month for treatment plants that use conventional filtration. The finished water turbidity is
usually in the range of 0.1 to 0.2 NTU; however, the 95t percentile for January 2016 and April
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2016 were both 0.31 NTU. Further analysis determined that these spikes in turbidity were caused
by calcium carbonate that formed as a result of an issue with overfeeding lime upstream of
filtration and did not violate turbidity guidelines. Turbidity in the form of calcium carbonate is
not a risk to public health as opposed to turbidity caused by organic materials or sediment that
passes through the water treatment process.

4.5.5 Taste and Odor

Taste and odor issues are subjective to the consumer’s sensitivity to taste and smell and can be
difficult to quantify. Regardless, the EPA set a secondary standard for odor at 3 TON. Presence of
geosmin and 2-methylisoborneol (MIB) can cause taste and odor issues. Historic finished water
geosmin and MIB data are shown in Figure 4-3. From November 2017 to February 2018,
geosmin was measured between 10 and 30 ng/L. This aligns with consumer complaints about
taste and odor from the same period of time and corresponds to spikes in Lake Bloomington and
Evergreen Lake geosmin concentrations. In September 2018, there was a spike in MIB to 21 ng/L.
GAC filter media, which is used at the Bloomington WTP, can remove taste and odor-causing
compounds. However, the effectiveness of GAC media decreases over time, resulting in the need
to periodically replace the GAC media to restore its treatment effectiveness. According to a 2004
study on Bloomington’s GAC usage, Bloomington changes the GAC in their filters every 2-3 years,
which is more frequent than the manufacturer’s 4-year performance guarantee.

If taste and odor issues persist beyond treatment with GAC, CDM Smith recommends the City add
powdered activated carbon (PAC) downstream of the raw water pump station. PAC is often used
to combat taste and odor issues and there is a bonus of additional organic contaminant removal.
The existing PAC system should be replaced. PAC is typically added at a concentration of 10-15
mg/L. To achieve this range, the feed should feed 35-52 lb/hr of PAC slurry assuming a flow rate
of 10 MGD.
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Figure 4-3. Geosmin and MIB Concentration in Finished Water from December 2004 to November 2006
and August 2017 to February 2019

4.5.6 Disinfection Byproducts

EPA drinking water standards limits the sum of the five most common haloacetic acids (HAA5) to
60 pg/L and total trihalomethanes (TTHMs) to 80 pg/L. These compounds are the by-product of
chlorine disinfectant reacting with organic carbon. The annual consumer confidence reports
show that the City of Bloomington finished water complies with these standards; typical HAA5
concentration is around 30 pg/L and typical TTHM concentration is between 35 and 45 pg/L.
Total organic carbon (TOC) concentration is related to disinfection by-product (DBP) formation.
Higher TOC concentration will increase the amount of DBPs that form. The City of Bloomington
finished water has TOC in the 1.0 to 2.5 mg/L range. Finished water TOC should be monitored
closely as a sudden rise could create a DBP issue.

The Stage 1 Disinfection By-Product Rule (DBPR) sets TOC removal requirements based on
source water TOC and alkalinity. Lake Bloomington and Evergreen Lake typically have TOC
between 2.0 and 4.0 mg/L and alkalinity above 120 mg/L as CaCOs. At these levels, the Stage 1
DBPR requires 15 percent TOC removal during treatment. Occasionally, the source water TOC is
above 4.0 mg/L or the alkalinity dips below 120 mg/L as CaCOs. In these rare instances, the Stage
1 DBPR requires 25 percent to 35 percent TOC removal. The WTP consistently achieves greater
than 35 percent TOC removal, so meeting the Stage 1 DBPR requirements is typically not a
concern throughout the normal range of source water TOC and alkalinity levels.
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The water treatment plant adds ammonia to form chloramines as the secondary disinfectant.
While chloramines reduce THAA and TTHM formation, they form a different class of DBPs called
nitrosamines. Nitrosamines are not regulated by the EPA or IEPA but are on the EPA’s
contaminant candidate list for potential future regulations. One sample from 2010 shows
concentrations of N-nitrosodimethylamine (NDMA), a common nitrosamine, at 5.4 to 5.6 ng/L.
NDMA may be regulated in the future and the most commonly cited potential future MCL is 10
ng/L. It appears that Bloomington will be below the MCL; however, future study may be needed
should this regulation become reality.

4.6 Long-Term Nitrate Compliance Strategies

The following alternative long-term strategies were identified that could increase the reliability
for the City of Bloomington to comply with finished water quality standards for nitrate:

= Upgrade the Bloomington WTP to remove nitrate using ion exchange treatment.

= Implement blending of well water with the source water at the head of the Bloomington
WTP.

= Implement blending of well water with the filtered water at the Bloomington WTP.
= Implement blending of treated water with the filtered water at the Bloomington WTP.
®  Upgrade the Bloomington WTP to remove nitrate using biological denitrification.

Each of these alternative strategies is discussed in more detail below. Because the groundwater is
predicted to have a higher corrosive tendency than the surface water sources, the viability of the
options that implement blending of ground water with surface water is dependent on
determining that the finished blended water will not introduce any corrosion-related issues.

4.6.1 Upgrade the Bloomington WTP to Remove Nitrate Using lon Exchange
Treatment

Under this strategy, a new ion exchange treatment system would be added to the existing
Bloomington WTP after filtration, as shown in Figure 4-4. Since ion exchange can remove a high
percentage of nitrate (90 percent to 95 percent), only a portion of the filtered water would need
to be treated with ion exchange to achieve a blended finished water with an overall nitrate
concentration that is reliably less than the regulatory standard.

The ion exchange system would consist of ion exchange media within a pressure vessel. lon
exchange systems need to be periodically regenerated using a sodium chloride solution. This
regeneration process creates a liquid brine waste high in nitrates, sodium, and chloride that must
be disposed of, typically to the sanitary sewer. Based upon the location of the Bloomington WTP,
brine disposal is expected to be challenging. Disposal via a sanitary sewer would require
construction of a 15-mile force main that connects the water treatment plant to the wastewater
treatment plant. Bloomington’s other disposal option is to use tanker trucks to transport the
brine to an independent treatment facility. Both disposal options incur high capital or recurring
costs.
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Figure 4-4. City of Bloomington Water Treatment Process Schematic with the Addition of lon Exchange for Nitrate Removal
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4.6.2 Implement Blending of Well Water with the Source Water at the Head of
the Bloomington WTP

Under this strategy, groundwater would be pumped to the Bloomington WTP where it would be
blended with the surface water coming from Lake Bloomington and/or Evergreen Lake and
receive the full lime softening/filtration treatment, as shown in Figure 4-5. Since the
groundwater has a naturally low level of nitrate concentration, it would lower the nitrate
concentration in the blended water. Through the lime softening process, the hardness
contribution from the well water would be reduced. The lime softening process would also
remove many of the radioactive contaminants that are present in the groundwater. The impact of
these radioactive contaminants on the sludge produced by the softening process would need to
be evaluated further.
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Figure 4-5. City of Bloomington Water Treatment Process Schematic with the Addition of Groundwater to the Head of the Treatment Process
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WaterPro modeling software was used to predict key parameters of the blended water quality.
Table 4-11 contains the estimated raw water quality parameters if 8.2 million gallons per day
(MGD) of the City of Bloomington’s surface water from Lake Bloomington or Evergreen Lake is
blended with 1.8 MGD of groundwater from Well 1 and Well 2. The average value of each
parameter was used in the blend model except for nitrate, in which the maximum value from
2010-2018 was used. Note that Table 4-12 does not predict finished water quality - it is only the
raw water quality being fed at the head of the treatment plant.

Table 4-11. Predicted Water Quality of Blending 8.2 MGD Surface Water and 1.8 MGD Groundwater

Parameter ‘ Result
TDS [ 521 mg/L
pH 1 8.13
Total alkalinity 1 166 mg/L as CaCO;
Total calcium [ 48.4 mg/L
Nitrate [ 12.3 mg/L
Chloride B! 135 mg/L
Sulfate B! 51.4 mg/L
Magnesium 16.5 mg/L
Fluoridel 0.9 mg/L
Boron 0.2 mg/L
DIC 40.3 mg/LasC
Gross alpha 4.0 pCi/L
Gross beta 2.6 pCi/L
Radium 226 and 228 2.2 pCi/L
Uranium 0.04 pg/L
| (Comosommdics |
Aggressive Index 12.4
Ryznar Index 7.21
Langelier Saturation Index 0.46
Calcium Carllgg:eantgaﬁreapltatlon 9.61 mg/L as CaCOs
Larson Ratio 15

Notes:
[1] Groundwater data was only available from Well 1.
[2] Input the highest concentration measured in the City of Bloomington’s surface water between 2010-2018.
[3] Raw water data was unavailable. Estimated to be approximately the same as the finished water concentration.

Table 4-12 shows that blending the raw surface water with the two existing wells will not bring
raw water nitrate below the EPA MCL of 10 mg N/L under the worst-case nitrate condition and
average demand conditions (roughly estimated at 10 MGD). To ensure nitrate stays below 10 mg
N/L, Bloomington will need to construct additional groundwater wells. Assuming each
groundwater well can produce 0.9 MGD, a total of four (4) wells with a combined flow of 3.6 MGD
will need to be in service to meet the nitrate MCL under worst case conditions and average
demand conditions. To meet the maximum demand (estimated at 20.1 MGD), a total of eight (8)
wells are required to be in operation. It is also recommended that an additional well is kept on
standby for redundancy. The cost of introducing a single new well to the treatment process is
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approximately $1 million, making the estimated cost of adding seven (7) new wells
approximately $7 million, excluding the cost to connect the wells to the water treatment plant
(estimated at $3 million). Table 4-12 shows the predicated raw water quality with four wells in
service for a flow of 10 MGD.

Table 4-12. Predicted Raw Water Quality of Blending 6.4 MGD Surface Water and 3.6 MGD Groundwater

Parameter ‘ Result
TDS 1 692 mg/L
pH M 8.00
Total alkalinity 1 176 mg/L as CaCOs
Total calcium [ 44.8 mg/L
Nitrate [ 9.6 mg/L
Chloride B! 231 mg/L
Sulfate B! 84.1 mg/L
Magnesium 15.9 mg/L
Fluoridel 1.2 mg/L
Boron 0.4 mg/L
DIC 43.0mg/LasC
Gross alpha 8.0 pCi/L
Gross beta 5.2 pCi/L
Radium 226 and 228 4.3 pCi/L
Uranium 0.08 ug/L
| comosommdices |
Aggressive Index 12.3
Ryznar Index 7.40
Langelier Saturation Index 0.30
Calcium Cargg:eaggaﬁreapltatlon 6.96 mg/L as CaCO;
Larson Ratio 2.3

Notes:
[1] Groundwater data was only available from Well 1.
[2] Input the highest concentration measured in the City of Bloomington’s surface water between 2010-2018.
[3] Raw water data was unavailable. Estimated to be approximately the same as the finished water concentration.

Blending the raw surface water with groundwater is not expected to have a large impact on the
operation of the City of Bloomington’s lime softening process. Raw water calcium and magnesium
are predicted to be slightly lowered with the blend, but not by a large amount. The groundwater
wells already contain approximately 2.5 mg/L of fluoride, meaning the City of Bloomington would
need to lower the fluoride being fed to stay below the EPA MCL of 4 mg/L. However, blending the
surface and groundwater will raise the raw water’s corrosivity prior to the softening process.
While combined radium and alpha particles come close to exceeding their MCL of 5 pCi/L and 15
pCi/L, respectively, their concentrations are expected to be lowered in the lime softening process,
since lime softening is considered one of the best available treatment options for reduction of
radionuclides.
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The corrosion indices of the existing raw water firmly classify it as non-corrosive. Increases in
chloride and sulfate and lowering pH with the blend will move the water closer to the corrosive
classification but will still be overall non-corrosive. Corrosion indices are imperfect measures of a
water’s corrosivity. Conducting a bench scale test using water treatment plant piping can give the
City of Bloomington a more definitive answer to the blended water’s impact of corrosion.
Implementing this nitrate control strategy is contingent on the determination that blending the
raw water sources will not create corrosion-related issues in water treatment plant and
distribution system piping.

4.6.3 Implement Blending of Well Water with Filtered Water at the
Bloomington WTP

Under this strategy, groundwater would be pumped to the Bloomington WTP where it would be
blended with the filtered water ahead of the CT contact basin, as shown in Figure 4-6. After
blending the water would be treated with chlorine, ammonia, and fluoride, but the groundwater
would receive no other treatment. Since the well water has a naturally low level of nitrate
concentration, it would lower nitrate concentration in the blended water. The well water would
increase the levels of radionuclides in the finished water, although it is expected that a blend ratio
could be achieved such that both nitrate levels and radionuclide levels would be within
acceptable levels. The groundwater would also slightly increase the hardness levels in the
blended water. Table 4-13 shows the estimated water quality parameters of the blended filtered
water assuming the Bloomington WTP treats 8.2 MGD of surface water and adds 1.8 MGD of well
water. The average value of each parameter was used in the blend model except for nitrate, in
which the maximum value from 2010-2018 was used.
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Figure 4-6. City of Bloomington Water Treatment Process Schematic with the Addition of Untreated Groundwater to the Filtered Water
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Table 4-13. Predicted Finished Water Quality of Blending 8.2 MGD Filtered Water and 1.8 MGD
Groundwater

Parameter ‘ Result
TDS 1 398 mg/L
pH M 8.53
Total alkalinity 1 84.1 mg/L as CaCOs
Total calcium [ 28.7 mg/L
Nitrate [ 7.5 mg/L
Chloride 135.4 mg/L
Sulfate 54.1 mg/L
Magnesium 8.7 mg/L
Fluoride 1.4 mg/L
Boron 0.2 mg/L
DIC 19.96 mg/Las C
Gross alpha 4.0 pCi/L
Gross beta 2.6 pCi/L
Radium 226 and 228 2.2 pCi/L
Uranium 0.04 pg/L
| comosommdices |
Aggressive Index 12.3
Ryznar Index 7.83
Langelier Saturation Index 0.35
Calcium Carbonate Precipitation
Potential 2.88
Larson Ratio 2.9

Notes:
[1] Groundwater data was only available from Well 1.
[2] Input the highest concentration measured in the City of Bloomington'’s finished water between 2010 and
2018.

If, in the future, the levels of nitrate in the filtered water increase to the levels currently measured
in the source waters, then the blend ratio needs to adjust. For example, 15 mg N/L was once
measured in an Evergreen Lake tributary. If the filtered water nitrate gets as high at 15 mg N/L,
then a total of 3.6 MGD of groundwater would need to be blended with the filtered water to bring
the nitrate to an acceptable level. As discussed in Section 4.6.2, additional wells would need to be
added for capacity and redundancy, and the total cost of adding the wells and associated
infrastructure is approximately $10 million. Table 4-14 shows the predicted water quality when
3.6 MGD of groundwater is blended with 6.4 MGD of surface water.
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Table 4-14. Predicted Finished Water Quality of Blending 6.4 MGD Filtered Water and 3.6 MGD
Groundwater

Parameter ‘ Result
TDS 1 596 mg/L
pH M 8.14
Total alkalinity 1 112.2 mg/L as CaCOs
Total calcium [ 29.4 mg/L
Nitrate [ 5.9 mg/L
Chloride 231 mg/L
Sulfate 86.1 mg/L
Magnesium 9.8 mg/L
Fluoride 2 1.7 mg/L
Boron 0.4 mg/L
DIC 27.2 mg/LasC
Gross alpha 8.0 pCi/L
Gross beta 5.2 pCi/L
Radium 226 and 228 4.3 pCi/L
Uranium 0.08 pg/L
| comosommdices |
Aggressive Index 12.0
Ryznar Index 7.99
Langelier Saturation Index 0.08
Calcium Carbonate Precipitation
Potential 0.91
Larson Ratio 2.7

Notes:
[1] Groundwater data was only available from Well 1.
[2] Input the highest concentration measured in the City of Bloomington'’s finished water between 2010 and

2018.

Blending Bloomington’s current finished water with raw groundwater will have several impacts
on the distribution system water quality aside from the lower level of nitrate. Primarily,
introducing raw groundwater to the finished water would expose consumers to radionuclides at
levels higher than blended groundwater with raw surface water because a portion of the
radionuclides would not be removed during lime softening. The fluoride in the blend is predicted
to exceed the IEPA limit of 1.4 mg/L due to the high level of fluoride in the groundwater and the
fluoride dose applied during treatment. The City may be required to lower their fluoride dose to
stay below the IEPA limit. Blending groundwater with the existing finished water will introduce
radionuclides to the finished water, but the proposed groundwater-to-finished water blend ratios
are low enough for the predicted levels of radionuclides to remain below their EPA MCLs. When
the groundwater-to-finished water blend ratio is increased to approximately 4.0 MGD:6.0 MGD,
then the blended finished water is expected to exceed the combined radium MCL of 5.0 pCi/L.
Bloomington should regularly monitor radionuclides in the ground water should this blending
strategy be implemented.
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The finished water corrosion indices, which are mostly impacted by the lower pH and higher
levels of chloride and sulfate, indicate that the finished water blend will be more corrosive than
the current finished water. Indices such as Calcium Carbonate Precipitation Potential and the
Ryznar Index are outside of their recommended range for corrosion prevention. The Aggressive
Index is on the edge of being moderately corrosive in the blending scenario shown in Table 4-14.
Should Bloomington further consider implementing this blending strategy, conducting a bench
scale test using lead and unlined iron pipe in their distribution system is highly recommended to
gain a better understanding of the impact their finished water quality change will have on
corrosion. If a corrosive tendency is observed in the blended water, Bloomington can investigate
a corrosion inhibitor such as a blended phosphate or phosphoric acid. Blended phosphate is
considered a better deterrent for iron release while phosphoric acid is a better deterrent for lead
release. The implementation of this nitrate control strategy is contingent on the determination
that the blended water will not create corrosion-related issues in the distribution system.

4.6.4 Implement Blending of Treated Well Water with the Filtered Water at
the Bloomington WTP

Under this strategy, water from Well 1 and Well 2 would be pumped to the Bloomington WTP
where some or all of the water would be treated with reverse osmosis (RO) to remove
radionuclides to acceptable levels. Treated well water would then be blended with the filtered
water ahead of the CT contact basin, as shown in Figure 4-7. After blending the water would be
treated with chlorine, ammonia, and fluoride. The treated well water would have low levels of
nitrate and hardness such that it would lower nitrate and hardness concentration in the blended
water. WaterPro cannot model RO treatment and cannot be used to predict the finished water
quality under this strategy. However, RO would significantly remove dissolved constituents such
as chloride, sulfate, and hardness ions and radionuclides present in the groundwater wells. RO
treatment generates a continuous brine waste stream that would need to be disposed of.
Presence of radionuclides in the RO brine can eliminate disposal options such as deep well
injection or sanitary sewer disposal. As discussed in Section 4.6.1, the brine can be disposed of
by construction a 15-mile force main to the wastewater treatment plant or by trucking the brine
to a disposal facility. Like the other blending alternatives, implementation of this nitrate control
strategy depends on the determination that the finished water blend will not create corrosion-
related issues in the distribution system.

CDM
Smith 4-33




Section 4

Figure 4-7. City of Bloomington Water Treatment Process Schematic with the Addition of Reverse Osmosis Treated Groundwater to the Filtered
Water
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4.6.5 Add Biological Nitrate Removal Post-Filtration

Under this strategy, a portion of the City of Bloomington’s filtered water will pass through a
biological denitrification process where nitrate is converted to nitrogen gas, which can be safely
released to the atmosphere. The process will consist of an open bioreactor that contains a
biocatalyst media. The biocatalyst is a porous polymeric composite containing denitrifying
bacteria. During operation, the biocatalyst is suspended in the tank and is in contact with the
water allowing denitrification to occur. A schematic of the City of Bloomington’s water treatment
process including biological nitrate removal is shown in Figure 4-8.

Biological denitrification has low operating costs; however, it can be challenging to operate it
seasonally and maintain a healthy biomass for conversion of nitrate to nitrogen gas. The reactor
startup time can take days or weeks following a dormancy period. The bioreactors are unable to
immediate treat sudden spikes in nitrate should they occur while the reactor is dormant. Using
historical nitrate data and regularly monitoring the source waters and their tributaries, the City
can predict when a spike in nitrate is likely to occur and resume operation of the bioreactor
weeks in advance. The bioreactor can also operate year-round including during periods of low
nitrate as the biocatalyst can adapt to changing influent conditions. A low amount of concentrated
waste is generated compared to the other nitrate removal processes presented in this section.

CDM
Smith 4-35




Section 4

Figure 4-8. City of Bloomington Water Treatment Process Schematic with the Addition of Biological Nitrate Removal to the Finished Water
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4.6.6 Comparison of Nitrate Compliance Alternatives

Table 4-15 presents a comparison of the advantages and disadvantages of the nitrate compliance
alternatives. Table 4-16 presents a capital cost comparison of each alternative.

Table 4-15. Advantages and Disadvantages of Proposed Nitrate Control Strategies

Alternative ‘ G AERET- |

Upgrade WTP with lon
Exchange

Does not severely alter finished
water quality.

Might only need to be operated on
a seasonal basis.

Disadvantages

Adding new treatment process incurs
high capital and recurring costs.

Creates brine waste that needs to be
disposed of.

Does not increase safe yield of water
supply.

Blend Well Water with
Source Water at the
Head of the WTP

Low cost.
Lime softening can remove a

portion of the radionuclides
present in the groundwater.

Increases safe yield of water supply.

High chloride to sulfate ratio and
lower pH in the finished water can
cause corrosion issues in the
distribution system.

Changing influent water quality could
impact performance of lime softening
and filtration processes.
Radionuclides would be present in the
softening sludge.

Blend Untreated Well
Water with Filtered
Water in the WTP

Low cost.

Lime softening, and filtration
performance will not be affected.

Increases safe yield of water supply.

High chloride to sulfate ratio and
lower pH in the finished water can
cause corrosion issues in the
distribution system.

Radionuclides present in the
groundwater can create regulatory
compliance issues.

Blend RO Treated Well
Water with Filtered
Water in the WTP

Removes impurities that are
harmful to health (radionuclides)
and that impact distribution system
corrosion (chloride and sulfate).

RO-softened groundwater could
ease the lime softening

requirements for the surface water.
Increases safe yield of water supply.

Adding new treatment process incurs
high capital and recurring costs.
Creates a brine waste that needs to
be disposed of.

Biological Nitrate
Removal

Low cost.
No concentrated waste stream.

Relatively low maintenance and
operating cost. Biocatalyst can be
used for several years.

Adding new treatment process incurs
high capital cost.

Startup can take days to weeks
making it ineffective against
unexpected spikes in nitrate if left
dormant.

Does not increase safe yield of water
supply.

4-37




Section 4

Table 4-16. Cost Comparison of Proposed Nitrate Control Strategies

Alternative | Capital Cost Estimate

Upgrade WTP with 7.0 MGD of lon Exchange

(includes brine disposal costs estimated at $35,000,000

$20 million)

Blend Well Water with Source Water at the

Head of the WTP (1] 510,000,000

Blend Untreated Well Water with Filtered

Water in the WTP 510,000,000

Blend RO Treated Well Water with Filtered

Water in the WTP (includes brine disposal $30,000,000

costs estimated at $20 million)

Biological Nitrate Removal $10,000,000
Notes:

[1] Cost assumes that presence of radionuclides in the softening sludge does not change disposal requirements.

Based upon discussions held during the workshop on April 2, 2019, the recommendation was to
blend additional groundwater with the surface water at the head of the Bloomington WTP. This
option was the most cost-effective method for reducing nitrate and not introducing radionuclides
into the finished water. Additionally, the groundwater sources would provide additional water
supply and resiliency during drought conditions by increasing the overall safe yield. Studies to
determine the impact of blending on corrosion in the distribution system and radionuclides on
disposal of the softening sludge is recommended.

4.7 Summary

Based upon the analysis of water quality and compliance with current and potential future
regulations, the following improvements/projects are recommended:

= Add a powdered activated carbon system to remove taste and odors from the water.
Estimated capital cost of $500,000.

= Add additional groundwater supplies to allow blending at the head of the water treatment
plant for nitrate compliance and increase the safe yield of the water supply. Estimated
capital cost of $10,000,000.

®  Sludge disposal study to determine impact of radionuclides. Estimated cost of $50,000.

B Conduct a distribution system corrosion study to verify the impacts of the groundwater
blending with surface water. Estimated cost of $100,000.

®  Conduct the risk and resiliency assessment as required per the new regulations. Estimated
cost 0of $100,000.
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Water Treatment Plant, Storage and Pump Station
Assessment

5.1 Introduction

CDM Smith conducted a condition assessment of various water facilities for the City of
Bloomington, including the Bloomington Water Treatment Plant (WTP), Mackinaw River Pump
Station, Evergreen Lake Pump Station, Division Street Pump Station, Enterprise Zone Pump
Station, Fort Jesse Road Pump Stations A and B, Main Street Booster Pump Station, and Lime
Sludge Lagoons. As part of this condition assessment, a dive inspection was performed on the 5-
million-gallon (MG) and 10 MG reservoirs at the Division Street facility. This Section summarizes
the condition of the structures outlined above, proposed improvements, and additional details for
projects identified by the City of Bloomington staff.

CDM Smith also conducted performance testing (where feasible and allowed by the City of
Bloomington staff) of the pumps at the Bloomington WTP (High and Low Lift), Evergreen Lake
Pump Station, Fort Jesse Pump Stations A and B, Division Street Pump Station, and Enterprise
Zone Pump Station. CDM Smith also conducted a regulatory review for the water system. Results
of the pump performance testing and the regulatory review are presented in separate sections.

5.2 Exiting Water Treatment Plant Background

The Bloomington WTP is a lime softening treatment plant with conventional filtration. The
Bloomington WTP primarily treats surface water from Lake Bloomington and Evergreen Lake.
However, the facility has the ability to transfer water from the Mackinaw River to Evergreen Lake
when necessary and in accordance with ACOE permit requirements. The Bloomington WTP was
originally constructed in 1929. Filter building expansions occurred in 1952 and 1964. The latter
expansion also added a softening basin and recarbonation basins. In 1986, the Bloomington WTP
underwent a major expansion/upgrade, including the addition of what is now called the Main
Process Building. This expansion added additional filters, high lift pumps, two ClariCone®
treatment basins, and a filtered water reservoir. Two additional ClariCone® treatment basins and
a building over all four ClariCone® treatment basins were added in 1999. As part of this
expansion, the original Dorr-Oliver clarifiers were removed from service and abandoned.

Major components of the treatment process and water supply system for the Bloomington WTP
include:

= Intakes and Source Water Pumps = High Service Pumps

= Softening / Clarification ®  Chemical Storage and Feed Systems
= Recarbonation = Residuals

=  Filtration = Remote Facilities

= Filtered Water Reservoir

CcDhM
Smith 5-1



Section 5

These systems are described in Section 5.4.

5.3 Approach

A multidiscipline CDM Smith team performed site assessments of the Bloomington WTP between
October 3,2017 and October 5, 2017 and the remote pump station facilities between October 10,
2017 and October 11, 2017. This team included representatives from process, civil, electrical,
architectural, mechanical, and structural to examine the Bloomington WTP condition. A CDM
Smith specialist in the discipline of system controls and integration visited the Bloomington WTP
and remote sites on December 18, 2017. These assessments consisted of a plant walk-through
with the operators for all disciplines involved, review of plant records on equipment and unit
processes, and conversations with operators regarding operational status of equipment.

CDM Smith and Collins Engineering performed a dive inspection of the 5 MG and 10 MG
reservoirs at the Division Street location on January 22, 2018. The divers performed a visual and
audible sounding of the reservoirs and communicated via radio communication to describe the
findings to an engineer located in a truck. The findings were recorded and a report summarizing
the findings was provided (included in Appendix A).

CDM Smith and ME Simpson performed pump testing by collecting flow, head, and wire to water
efficiency measurements, and compared these values with the original or existing pump curves.
Pump testing was completed on the Low Service Pumps at the Bloomington WTP, Low Service
Pumps at Evergreen Lake, High Service Pumps, Fort Jesse Pumps A and B, Division Street Pumps,
and Enterprise Zone Pumps. Of the 27 pumps at the facilities, 20 were tested, and the remaining 7
pumps were not able to be tested due to the pumps not being available for testing or testing was
not feasible.

Based on a review of the above information, a list of projects was developed and assessed a rating
class based on the priority of the improvement. A conceptual planning-level cost estimate was
developed for each project (0%-2% project definition) in 2019 dollars. The expected accuracy
range is -30 percent to +50 percent. Costs were escalated above equipment costs to include
undeveloped design details, engineering, and contractors’ fees. Costs will need to be escalated
further to account for inflation based upon the actual implementation schedule.

As part of the condition assessment, assets were classified based upon their condition and
intended use as follows:

= Problem Class 1: A condition in which failure of a primary item of equipment or structure is
imminent, and its failure would directly result in loss of a significant portion of plant
capacity, jeopardize water quality, jeopardize the safety of personnel, or cause further
damage to equipment or other structures.

= Problem Class 2: A condition in which failure of a backup unit of equipment or structure is
imminent, and failure to attend to the problem would result in loss of backup capacity,
jeopardize the safety of personnel, or cause further damage to equipment or other
structures (e.g., a device providing the first level of backup, such as an engine generator or
the third pump in a bank of three pumps in which two pumps will be required to meet peak
requirements).
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B Problem Class 3: A condition of failure or imminent failure in some ancillary equipment or
structure (e.g., leaking window frames), the failure of which will not impair the process or
safety, but may lead to deterioration which could result in increasing repair costs if not
attended to in a timely manner.

= Problem Class 4: Improvement which has not been made but which would result in
protecting the status quo with regard to water quality, water quantity, or safety (e.g.,
updating lighting fixtures).

®  Problem Class 5: Anything which should be corrected or improved, which is not listed
above, and the failure of which does not imperil water quality, water quantity, or safety
(e.g., removal of equipment which is not in use).

Each condition assessment finding was also classified by function categories, which are as
follows:

B O (Operational Items): Items that directly affect the production or quality of water and the
expense of remediation would be covered under a capital improvement project.

= N (Non-Operational Items): [tems that do not directly affect the production or quality of
water and the expense for remediation would be covered under a capital improvement
project.

= M (Maintenance Items): Items that the expense for remediation would be covered under a
maintenance budget, as opposed to being treated as an individual capital project under the
capital budget.

5.4 Condition Assessment Findings

This Section presents the detailed findings from the site visits and interviews with City of
Bloomington staff.

5.4.1 General Performance

WTP staff indicated that the current WTP capacity is limited by hydraulic bottlenecks that would
need to be addressed to meet projected water demands. The current average day finished water
pumping is approximately 10.4 million gallons per day (MGD), and the recorded daily maximum
pumping in 2016 was 13.2 MGD. The projected maximum day flow for the planning year 2040 is
21.3 MGD. The plant has a rated capacity of 24 MGD; however, it is projected that the WTP would
have difficulty meeting this rated capacity without significant upgrades and modifications, due
primarily to hydraulic bottlenecks within the Bloomington WTP. Hydraulic calculations suggest
that the current maximum plant capacity is approximately 17.5 MGD.

5.4.2 Intakes and Source Water Pumps

The Bloomington WTP has the capability to receive source water from either Lake Bloomington
or Evergreen Lake. Under normal operation, Evergreen Lake is the primary source used to supply
the Bloomington WTP. Bloomington WTP staff report increased tastes and odors from occasional
algal spikes in the source water during the summer period, typically coming from Lake
Bloomington. During these events, Bloomington WTP staff typically minimizes the amount of
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source water that is pulled from Lake Bloomington to minimize tastes and odors, impacts to the
treatment process, and chemical usage. Under emergency conditions, and in accordance with the
Army Corps of Engineers permit, the water plant has the ability to transfer water to Evergreen
Lake from the Mackinaw River.

5.4.2.1 Lake Bloomington Supply System

The Bloomington WTP is located on the shore of Lake Bloomington. Water can flow from the lake
into the Low Lift Pump Station through two 20-inch diameter intake pipes, each located to pull
water from a different lake depth. Each intake pipe is equipped with a fixed barrel-type strainer
to prevent large debris from entering the intake pipes. In addition, a thermal destratifier was
installed in 1991 to mix and aerate the water near the intakes to maintain a uniform dissolved
oxygen level in the source water.

The Low Lift Pump Station is equipped with two horizontal centrifugal pumps and one end
suction centrifugal pump, as shown in Table 5-1. The firm capacity (i.e., capacity with the largest
pump out of service) of the pump station is 15,400 gpm (22.18 MGD). Source water from Lake
Bloomington is pumped to the 36-inch raw water header pipe. Raw water flow from Lake
Bloomington is measured using a raw water flow meter that is currently non-functional. Cationic
polymer is added to the low lift discharge piping and the Lake Bloomington Low Lift Pump
Station.

Table 5-1. Lake Bloomington Low Lift Pump Station

P;':_p ’ C:::igy Year Installed ’ Manufacturer ‘
1 7,000 gpm Horizontal Centrifugal 1977 Allis-Chalmers Constant Speed
2 8,400 gpm End Suction Centrifugal 1987 Patterson Variable Speed
3 10,400 gpm Horizontal Centrifugal 2001 Patterson Variable Speed

The Low Lift Pump Station structures are aging and in need of rehabilitation. Some of the
equipment, such as variable frequency drives (VFDs), have reached the end of their anticipated
reliable life and are in need of replacement. Various valves and instruments appear to be non-
functioning. The layout of the Low Lift Pump Station also does not comply with the latest
recommendations or standards from the Hydraulic Institute (HI), which can result in shortened
equipment lift, increased maintenance requirements, and the inability of pump suppliers to
warranty replacement pumps in this configuration. Detailed findings from the assessment are
presented in Appendix B and Appendix C.

It is CDM Smith’s recommendation to eventually replace the existing pump station with a new
pump station that meets HI standards.

5.4.2.2 Evergreen Lake Supply System

The Evergreen Lake Pump Station is located on the shore of Evergreen Lake. Water can flow from
the lake into the pump wetwell through six 30-inch diameter inlet structures located to pull water
from two different lake depths. Each inlet structure has a fixed barrel-type strainer to prevent
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large debris from entering the intake wetwell. In addition, a thermal destratifier was installed in
1991 to mix and aerate the water near the intakes to maintain a uniform dissolved oxygen level in
the source water.

The Evergreen Lake Pump Station is equipped with three vertical turbine pumps, as shown in
Table 5-2, that convey source water to the Bloomington WTP. The firm capacity of the pump
station is 9,300 gpm (13.39 MGD). Source water from Evergreen Lake is pumped to the 20-inch
raw water header pipe (inside the pump station and then increases to 30-inch outside the pump
station). Raw water flow from Evergreen Lake is measured using a raw water flow meter that is
currently non-functional. Cationic polymer is added to the low lift discharge piping.

Table 5-2. Evergreen Lake Pump Station

P;':p ‘ CaR:;?:gy Year Installed ‘ Manufacturer ‘
1 5,800 gpm Vertical Turbine 1986 Byron-Jackson Variable Speed
2 3,500 gpm Vertical Turbine 1967 Byron-Jackson Variable Speed
3 8,400 gpm Vertical Turbine 1986 Byron-Jackson Variable Speed

The structures and equipment at the Evergreen Lake Pump Station are generally in fair to good
condition, although some equipment, such as the Limitorque valve actuators and the flow meters,
are not reliable and/or not functional. Detailed findings from the assessment of the Evergreen
Lake Pump Station are presented in Appendix B and Appendix C.

5.4.2.3 Softening/Clarification

Lime softening and clarification treatment processes are used to remove hardness and turbidity
from the raw source water. The source water pumped from Lake Bloomington and/or Evergreen
Lake combines in a 36-inch raw water header pipe as it travels to the static mixer vault where
ferric sulfate coagulant and chlorine can be added. Control valves split the flow following the
static mixer between the online clarifiers. Lime softening/clarification of source water is
performed in four helical-flow solids contact clarifiers (ClariCones®). The North ClariCones®
have a diameter of 51’-6” each. The South ClariCones® are larger at 64’-0” diameter, each.

Lime slurry is added to the center of each clarifier to raise the pH for softening. Anionic polymer
is added to the sludge blanket in the Clari-Cone to assist in clarification of solids within the
treatment units. Sludge is withdrawn through the sludge collection hopper in the center of each
ClariCone®. The collection hopper conveys sludge out the bottom of each clarifier where it is
then pumped to the sludge lagoons as described below.

An additional clarifier (Infilco Accelator) is not currently in use.
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Table 5-3. Bloomington Water Treatment Plant Clarifiers

Diameter
Clarifier Rated (Surface / Lowest

Approximate Loading
Rate at Slurry
Concentration Line [!

Year
No. Capacity | Slurry Concentration Installed

Line)

Helical Upflow Solids
1 (North) | 5.25 MGD 51’-6” / 51’-6" 1.75 gpm/sf Contact Clarifier 1986
(ClariCone®)

Helical Upflow Solids
2 (North) | 5.25 MGD 51’-6” / 51’-6" 1.75 gpm/sf Contact Clarifier 1986
(ClariCone®)

Helical Upflow Solids
3 (South) 7.0 MGD 64’-0” / 59’-6" 1.75 gpm/sf Contact Clarifier 1999
(ClariCone®)

Helical Upflow Solids
4 (South) 7.0 MGD 64’-0” / 59’-6" 1.75 gpm/sf Contact Clarifier 1999
(ClariCone®)

Note:
[1] The ClariCones at the Bloomington WTP are rated based on the diameter of the cone at the slurry
concentration line. For Clarifiers Nos. 1 and 2, this is equal to the diameter of the clarifier while for Clarifiers
Nos. 3 and 4 this is equal to a diameter slightly smaller than that of the clarifier.

Section 4.2.5 of the Recommended Standards for Water Works, commonly known as the Ten
States Standards applies to solids contact clarifiers. (The Ten States Standards are incorporated
into the Illinois regulations by reference.) Per the Ten States Standards Subsection 4.2.5.13,
contact clarifier unit loading rates at the slurry concentration line shall not exceed 1.75 gpm/sf
(gallons per minute per square foot of process area) for units operated as softeners. The existing
ClariCones® clarification rates fall within the allowable limits of the Ten States Standards for
softeners.

The total rated capacity of the four ClariCones® is 24.5 MGD. In addition, Bloomington WTP staff
report that the Bloomington WTP has historically treated capacities up to 22 MGD when the
Infilco Accelator unit was still in service. However, since the Infilco Accelator unit is not currently
in service, the Bloomington WTP softening process has not been able to treat this elevated
capacity. It appears that the capacity limitation results from hydraulic bottlenecks within the
existing piping between the ClariCones® and recarbonation basins, as discussed further below.

While the ClariCone® clarifier basins appear, and are all reported to be, generally in good
condition, many of the associated instruments and appurtenances are non-functional or in need
of maintenance. Detailed findings from the assessment of the softening/clarification processes
are presented in Appendix B and Appendix C.

5.4.2.4 Recarbonation

Recarbonation is performed to lower the pH after the softening process and to stabilize water to
stop precipitation of calcium carbonate in the downstream processes. Aqueous carbon dioxide is
dosed in the clarifier effluent piping below the effluent drop box of each ClariCone®. The
Bloomington WTP currently targets a pH of 9.0 after recarbonation. Carbon dioxide is dosed to
pace the effluent flow rate of each bank of ClariCones® and trimmed to obtain the target pH. The
pH meter for each bank of ClariCones® is located approximately 25 to 30 feet downstream of
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each carbon dioxide dosage point. Sodium hexametaphosphate is added to the effluent from the
recarbonation basins to sequester calcium and further reduce post precipitation of calcium
carbonate within the filters.

Water is then conveyed to two parallel, circular, and open Recarbonation Basins. Each
Recarbonation Basin contains an influent weir and diffuser chamber where gaseous carbon
dioxide diffusers were originally located. The effluent of each Recarbonation Basin has a
serpentine V-notch “finger weir.”

The recarbonation basins were determined to be a major hydraulic bottleneck that limits the
maximum achievable production rate for the Bloomington WTP (see Section 6). The bottleneck is
attributable to the height of the recarbonation basin influent weirs and the large amount of lime
solids that have precipitated in the recarbonation basin influent piping. Precipitation of lime
solids downstream of carbon dioxide addition indicates that the water is not being fully stabilized
in the recarbonation process. Bloomington WTP staff also reported that insufficient mixing may
be provided between the carbon dioxide addition point and the pH meter thus potentially
resulting in inaccurate dosing of carbon dioxide. The City of Bloomington is considering installing
recarbonation basin bypass piping to overcome the hydraulic bottleneck. CDM Smith
recommends discussing this improvement with Illinois Environmental Protection Agency (IEPA)
to determine if IEPA will allow elimination of the detention time after recarbonation. CDM Smith
also recommends performing a recarbonation study to investigate improving water stability
downstream of the softening process and mixing of carbon dioxide.

5.4.2.5 Filtration

Following recarbonation, the settled water is filtered to remove particles, including many
waterborne pathogens. The filter basins are located within two separate areas of the Bloomington
WTP: The 0Old Plant Building (West Filters) and the Main Process Building (East Filters), as shown
in Table 5-4.

Table 5-4. Bloomington Water Treatment Plant Filters

AL Surface Year
Location Capacity Loading Rate Media Filter Nos.
. Area Installed
(each filter)
2-4
(Filter 1 out of 1929
service)
Old. Pl'ant 0.5t00.75 435 sg-ft 0.8to 1.2 19-inches GAC
Building MGD (sf) m/sf 12-inches sand >-8 1952
(West Filters) &p 6—11
(Filter 12 out 1964
of service)
Main Process |, 51530 375t04.5 | 24-inches GAC
Building (East ’ ) 462.25 sf ’ ’ . 13-18 1986
Filters) MGD gpm/sf 12-inches sand

Old Plant Building (West Filters)

The 12 West Filters are located in the Old Plant Building. Bloomington WTP staff have reported
that the maximum capacity of each filter is approximately 0.5 MGD to 0.75 MGD with a
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corresponding surface loading rate of 0.8 gpm/sf to 1.2 gpm/sf. However, individual filters
appeared to be operating at higher rates during the site visit. Two filters (Filter 1 and Filter 12)
are currently removed from service for repairs. The current total capacity of the West Filters is
estimated to be approximately 7.5 MGD.

Filter media consists of 19 inches of granular activated carbon (GAC) over 12 inches of sand. The
original four filter basins were constructed in 1929, with four additional filter basins constructed
in 1952 and again in 1964. The original filter underdrains have not been replaced since they were
constructed. Backwash is provided by duty/standby vertical turbine backwash pumps. The
backwash pumps take water from the clearwell in the Old Plant Building. Each backwash pump
has a rated capacity of 8,700 gpm. The filters are normally backwashed after approximately every
70 hours of operation. Auxiliary wash is performed with a fixed nozzle surface wash system.

The 0Old Plant Building is in need of significant improvements and/or replacement. The following
deficiencies were identified with the West Filters:

®  The existing flow meters are inaccurate causing the control algorithm to produce
inconsistent filter flow between filters and throughout filter runs (e.g., flow surges), which
increase the risk for turbidity breakthrough.

®  The primary factor limiting the total capacity of the West Filters appears to be hydraulic
bottlenecks on the water flow to the filters.

®  The existing filters provide inadequate freeboard for recommended filter backwash
procedures leading to reduced backwash effectiveness and potential media loss during
backwash.

= The filter pipe gallery has limited headroom for operation and maintenance.
= The surface wash system needs to be replaced.

= The West Filters are installed on an uneven hydraulic grade line from the East Filters which
results in a hydraulic imbalance between the two banks of filters. This also limits the filter
runtimes and the performance of the East Filters.

Detailed findings from the assessment of the Old Plant Building are presented in Appendix B and
Appendix C.

Main Process Building (East Filters)

The Main Process Building has six gravity, dual-media filters. Bloomington WTP staff have
reported that the maximum capacity of each filter is approximately 2.5 MGD to 3.0 MGD with a
corresponding surface loading rate of 3.75 gpm/sf to 4.5 gpm/sf. The current total capacity of the
East Filters is estimated to be approximately 18 MGD. Filter media consists of 24 inches of GAC
over 12 inches of sand. The filters were originally constructed in 1986. The filter underdrains
were recently replaced with Leopold Type XA plastic block laterals. Auxiliary wash is performed
with a surface wash system with sweeps. Backwash is provided by two backwash pumps, each
with a rated capacity of 4,600 gpm. It is expected that both backwash pumps would need to be
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operated simultaneously to obtain adequate supply for a standard high-rate backwash. The filters
are normally backwashed after approximately every 70 hours of operation.

The following deficiencies were reported with the East Filters:

®  The 8-inch diameter effluent piping on the East Filters creates an extreme hydraulic
bottleneck at higher plant flows and greatly reduces available filtering head.

= Many of the valve and instruments associated with the main process building filters are
non-functional and in need of rehabilitation or replacement.

®  The filter troughs are not level or set at the same elevation. This leads to uneven and less-
effective backwash.

= Backwash supply piping does not appear to have adequate air release, potentially resulting
in air being introduced at an uncontrolled rate into the filter underdrains during backwash.
This can lead to filter underdrain failure.

®  Filter air scour should be considered for auxiliary wash to provide a deeper, more thorough
cleaning of the bed.

B There is no standby pumping capacity for high-rate filter backwash.
= The ability to filter to waste is not available.

A filter study is recommended to ascertain additional improvements required for the East Filters.
Detailed findings from the assessment of the main process building filters are presented in
Appendix B and Appendix C.

5.4.2.6 Filtered Water Reservoir

Filtered water flows into a 2 MG filtered water reservoir. Chlorine is added to the filtered water
ahead of the reservoir. Baffles were added in 2000 to increase the baffle factor and provide
greater credit for chlorine contact time for primary disinfection. The reservoir contains north and
south chambers that operate in parallel. The filtered water reservoir was reported to be generally
in good condition; however, it was unable to be taken out of service for a detailed inspection.

5.4.2.7 High Service Pumps

Finished water flows from the filtered water reservoir into the high service pump wetwell. The
High Service Pump Station is equipped with four vertical turbine pumps, as shown in Table 5-5.
The firm capacity of the pump station is 24,800 gpm (35.7 MGD). The pumps were initially
installed in 1987, although new impellers were added to upgrade the pumps in 2005. The High
Service Pump station was reported to be generally in good condition.

CcDhM
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Table 5-5. High Service Pump Station

Rated

No. Capacity

Pump ’

Year Installed

Manufacturer

1 5,500 gpm Vertical Turbine 1987 (Upgraded 2005) JOhnStg; Pump Constant Speed
2 8,500 gpm Vertical Turbine 1987 (Upgraded 2005) Johns’g); Pump Variable Speed
3 10,800 gpm Vertical Turbine 1987 (Upgraded 2005) Peerless Constant Speed
4 10,800 gpm Vertical Turbine 1987 (Upgraded 2005) Peerless Constant Speed

5.4.2.8 Chemical Storage and Feed Systems

Significant deficiencies were found for many of the chemical storage and feed systems, including
lack of compliance with [EPA regulations or the Ten States Standards. Several of the chemical
storage areas appear to lack adequate ventilation. Other key deficiencies include lack of chemical
containment, lack of calibration columns, lack of day tanks, and lack of safety provisions. Detailed
findings from the assessment of the chemical storage and feed areas are presented in Appendix B
and Appendix C.

Lime

Lime slurry is added to the center of each clarifier to raise the pH for lime softening and to assist
in the clarification process. The lime slurry is produced in batches by lime slakers within the Main
Process Building. There are two 100-ton lime silos that store the lime prior to being fed to the 15-
ton day tank and then the lime slakers. Batch lime slakers were installed in 2000 to generate lime
slurry stored in two 1,100-gallon slurry tanks. Pumps convey the lime slurry to the clarifiers. The
lime slurry piping loop is reported to require frequent maintenance due to design issues and the
fact that the lime system does not currently include provision to de-grit the slurry.

Ferric Sulfate

Ferric sulfate is added to the raw water ahead of the clarifiers to assist with the removal of total
organic carbon and to assist with the clarification process. The ferric storage and feed system
includes two bulk storage tanks, transfer pumps, a day tank, and a metering pump.

Carbon Dioxide

Carbon dioxide is injected into the effluent drop box of each clarifier to lower the settled water pH
to stabilize the water and reduce precipitation of calcium carbonate downstream of the clarifiers.

Chlorine

Chlorine solution for disinfection and to control biogrowth can be added to four locations within
the Bloomington WTP: (1) the head of the treatment process at the static mixers; (2) the clarified
water at the effluent from the recarbonation basins; (3) the filtered water at the influent to the
finished water reservoir; and/or, (4) the finished water at the discharge from the high service
pumps. The target combined chlorine residual for water leaving the plant is between 3.5 and 4.0
milligram per liter (mg/L).
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Chlorine solution is prepared onsite from chlorine gas that is delivered and stored in one-ton
cylinders. Duty/standby vacuum regulators control the flow of chlorine gas from the gas cylinders
to the four chlorinators (500 ppd capacity, each). Chlorine ejectors mix the chlorine gas into
pressurized make-up water that conveys the chlorine solution to the application points.

Chlorine safety equipment consists of a chlorine gas detector and escape pack respirators located
at the storage room. There is no ambient gas monitor and alarm at the chemical injection point
within the pipe gallery of the Main Process Building. Current industry best practices are to
provide a gas scrubber where gas chlorine is used or to convert to a more inherently safer
technology, such as sodium hypochlorite.

Ammonia

Ammonia is added at the High Service Pump wetwell to convert the free chlorine residual to
chloramines (aka combined chlorine) prior to sending the water to the distribution system.
Chloramines provide a more stable form of residual disinfectant that limits the formation of
regulated disinfection byproducts, such as trihalomethanes and haloacetic acids. Ammonia is
stored onsite in two storage tanks (1,000 gallon and 750 gallon). A 500 ppd ammoniator controls
the feed rate of ammonia to the ammonia ejectors.

The ammonia system is currently installed outside of the main Bloomington WTP buildings in an
abutting wooden frame shed without adequate ventilation. There is no ambient gas monitor and
alarm within the feed shed or at the chemical injection point within the high service pump room.

The existing ammonia feed system does not comply with Ten States Standards and should be
replaced.

Cationic Polymer

Cationic polymer is added at both the Lake Bloomington Low Lift Pump Station and the
Evergreen Lake Pump Station. Cationic polymer is pumped directly from 55-gallon drums using a
single chemical feed pump at each location. Back-up cationic polymer feed pumps are reported to
be available as shelf spares.

Anionic Polymer
Anionic polymer is added to the top of clarifiers to aid in the clarification process. Anionic

polymer is pumped directly from a 300-gallon intermediate bulk container (IBC) without full
containment.

Hydrofluosilicic Acid

Hydrofluosilicic acid is added at the High Service Pump wetwell to provide fluoridation of the
finished water. The fluoride storage and feed system is located within the fluoride room and
includes two 2,000-gallon bulk storage tanks and two metering pumps. A 350-gallon day tank
located within the fluoride room is not currently in use.

Sodium Hexametaphosphate

Sodium hexametaphosphate is added at the effluent from the recarbonation basins to limit
calcification on the filters. Granular sodium hexametaphosphate is dissolved into water and
pumped directly from an 80-gallon mixing tank.
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Powdered Activated Carbon (PAC)

The PAC feed system has been decommissioned and is no longer added as part of the treatment
process.

5.4.2.9 Residuals

Clarified solids from the ClariCones® are pumped to three sludge lagoons located to the west of
the Bloomington WTP site. Sludge is allowed to settle and accumulate within the lagoons. Decant
from the lagoons is periodically pumped back to the head of the treatment process at the
Bloomington WTP.

Waste filter backwash water from both the Old Filter Plant and the Main Process Building is
collected in the 539,000-gallon Reclamation Basin and is pumped at a reduced rate to the head of
the treatment process or to the sludge lagoons.

5.4.2.10 Remote Facilities

Generally, site security provisions, such as security fencing and video surveillance, appear to be
lacking at many of the remote site facilities. In addition, many of the facilities are aging and in
need of rehabilitation.

Fort Jesse Pump Station A

Fort Jesse Pump Station A was constructed in 1973 and contains four horizontal split-case pumps
with varying capacity, as shown in Table 5-6. The firm capacity of the pump station is 9,350 gpm
(13.46 MGD). The pumps convey water from the Fort Jesse storage tanks to the distribution
system.

Table 5-6. Fort Jesse Pump Station A

P;r‘:p ‘ C:::igy ’ Year Installed ‘ Manufacturer
1 3,125 gpm Horizontal Centrifugal | 1973 (Upgraded 1993) | Allis-Chalmers Constant Speed
2 3,125 gpm Horizontal Centrifugal | 1973 (Upgraded 1993) | Allis-Chalmers Constant Speed
3 3,100 gpm Horizontal Centrifugal 1993 ITT - Ac Constant Speed

Constant Speed, with
Engine Backup

4 3,125 gpm Horizontal Centrifugal | 1973 (Upgraded 1993) | Allis-Chalmers

The brick framed pump station building is approximately 1,500 square feet with an elevated
walkway on the west and north sides that drops down to the pump pit.

The motor control center (MCC) is aging and may need to be replaced. Accuracy and functionality
of various instruments and gauges should be evaluated. Detailed findings from the assessment of
the Fort Jesse Pump Station A are presented in Appendix B and Appendix C.
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Fort Jesse Pump Station B

Fort Jesse Pump Station B was constructed in 1993 and contains three horizontal split-case
pumps, as shown in Table 5-7. The firm capacity of the pump station is 8,600 gpm (12.38 MGD).
The pumps convey water from the Fort Jesse storage tanks to the distribution system.

Table 5-7. Fort Jesse Pump Station B

P:Ir:p ‘ c::;igy Year Installed Manufacturer
1 4,500 gpm C”:f:ii;ﬂ;zll 1993 ITT - Ac Constant Speed
2 4,300 gpm C“:;E;E;'l 1993 ITT - Ac Variable Speed
3 4,300 gpm 'C"eor:iﬁzgl 1993 ITT - Ac Variable Speed

The pump station is a masonry framed building with a wood truss roof of approximately 2,200
square feet. The building also contains a control room and chlorine feed system, and storage. The
chlorine feed system includes 1,000 ppd chlorinator that feeds from 150-1b chlorine gas cylinders.

Symptoms of cavitation were reported, suggesting a potentially serious hydraulic condition that
should be evaluated further. Accuracy and functionality of various instruments and gauges should
be evaluated. Detailed findings from the assessment of the Fort Jesse Pump Station B are
presented in Appendix B and Appendix C.

Division Street Pump Station

The Division Street Pump Station was originally constructed in 1952 and contains four pumps, as
shown in Table 5-8. The firm capacity of the pump station is 7,637 gpm (11.0 MGD). The pumps
are in the basement level and are accessed via an elevated walkway, and all are constant speed
pumps. The original motors and electrical equipment are located on the first floor. The pumps
convey water from the Division Street Reservoirs to the distribution system.

Table 5-8. Division Street Pump Station

P:I':p ’ CaR:::gy Year Installed Manufacturer
1 2,430 gpm Vertical Split Case 1997 Aurora Constant Speed
2 2,430 gpm Vertical Split Case 1997 Aurora Constant Speed
3 2,777 gpm Vertical Split Case 1993 Aurora Constant Speed
4 2,777 gpm Vertical Split Case 1993 Aurora Constant Speed

The brick and precast building has approximately 1,300 square feet on both the main floor and
basement.

Accuracy and functionality of various instruments and gauges should be evaluated. The pump
drive shafts are failing and in need of replacement. The motors for Pump No. 3 and Pump No. 4
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have been reported to be undersized. Detailed findings from the assessment of the Division Street
Pump Station are presented in Appendix B and Appendix C.

Enterprise Zone Pump Station

The Enterprise Zone Pump Station was constructed in 1987, and contains three pumps, as shown
in Table 5-9. The firm capacity of the pump station is 3,471 gpm (5.00 MGD). The pumps convey
water from the Division Street Reservoirs to the isolated, high-pressure zone in the distribution
system.

Table 5-9. Enterprise Zone Pump Station

P:Ir:p ‘ c::;igy Year Installed Manufacturer
1 2,777 gpm Vertical Turbine 1987 Fairbanks-Morse Variable Speed
2 694 gpm Vertical Turbine 1987 Fairbanks-Morse Constant Speed
3 2,777 gpm Vertical Turbine 1987 Fairbanks-Morse Variable Speed

The 600 square foot wood and masonry-framed building is located to the north of the Division
Street Pump Station and houses three vertical turbine shaft pumps which pull from the clearwell
below. One pump has a capacity of 750 gpm while the other two have capacities of 2,780 gpm.
The building also includes the pump’s associated electrical and HVAC equipment.

The pump station wetwell is covered with grating that is vulnerable to contamination and does
not meet Ten States Standards or IEPA regulations for potable water structures. In addition, the
grating also makes the pump station vulnerable to flooding. The floor of the wetwell is not raised
6 inches above grade. Grade does not slope away from wetwell. The MCC and UPS are
approaching the end of their expected reliable life. Additionally, the MCC does not have a main
disconnecting means. Detailed findings from the assessment of the Enterprise Zone Pump Station
are presented in Appendix B and Appendix C.

Main Street Booster Station

The Main Street Booster Station is an underground prefabricated structure with three pumps, as
shown in Table 5-10. The pumps take suction from the nearby 12-inch diameter water main and
boost the pressure to the south and southwest portions of the distribution system.

Table 5-10. Main Street Pump Station

P:I':p ’ C:;;i?ty Year Installed Manufacturer
1 750 gpm Horizontal centrifugal 2008 Aurora Variable Speed
2 500 gpm Horizontal centrifugal 2008 Aurora Constant Speed
3 750 gpm Horizontal centrifugal 2008 Aurora Variable Speed
CDM
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The walls of the booster station are galvanized steel with a concrete floor. An access hatch
provides egress into the booster station.

The current pumps in the station have been reported to be oversized for customer demand, but
adequately sized for fire flow demands, within the pressure zone. Accuracy and functionality of
various instruments and gauges should be evaluated. Detailed findings from the assessment of
the Main Street Pump Station are presented in Appendix B and Appendix C.

Division Street Reservoirs

There are two finished water storage reservoirs at the Division Street location: a 5 MG reservoir
and a 10 MG reservoir. The 5 MG reservoir is a square tank with sides 194’-4” long and a depth of
20’-10". Circular columns support a flat slab with drop panels and column capitals at the top and
bottom slabs. The access hatch at the southwest corner has been fitted with a prefabricated FRP
vent and instrument structure. Three additional hatches are present for access.

The 10-MG reservoir is a circular tank with a diameter of 302’-0” and a varying depth of 15’-0” at
the exterior wall and 25°-6” at the center. The roof slab was added to the open top tank in 1952
and a 6-inch base slab was placed over the original. The roof slab is supported by circular
columns with drop panels and column capitals. Access hatches are located at four locations
evenly spaced around the perimeter. There is a prefabricated FRP vent and instrument structure
located at an opening in the roof in the center of the reservoir. A newer hatch was added at the
southern location. Each reservoir at this location is buried by approximately 12 inches of soil fill.

Fort Jesse Water Storage Tanks

To the south of Fort Jesse Pump Station A are two 2 MG storage tanks constructed in 1973 and
1991. These tanks are above grade, circular storage tanks with a steel shell and ring-wall
foundation. Each tank has a diameter of 126 feet and a high-water elevation of approximately 22
feet.

The tank roof vents do not appear to conform to the recommendations of AWWA D100 for self-
correcting, frost free operation. Detailed findings from the assessment of the Fort Jesse Water
Storage Tanks are presented in Appendix B and Appendix C.

Hamilton Elevated Water Storage Tank

The elevated storage tank is a composite structure: cast-in-place concrete cylindrical pedestal
with a welded steel storage tank. The storage tank has a capacity of 2 MG and the pedestal base
contains storage and a valve room.

The overflow piping for the tank appears to be undersized for the system. The swing check valves
on the outlet piping is non-functional. Detailed findings from the assessment of the Hamilton
Elevated Water Storage Tanks are presented in Appendix B and Appendix C.

Northeast Elevated Water Storage Tank

The Northeast Elevated Storage Tank is a single pedestal steel, elevated water storage tank with a
capacity of 400,000 gallons. Although the tank is new and appears to be in good condition, the
tank has not been placed in service pending completion of associated improvements to the water
mains that supply water to the Fort Jesse storage tanks and Division Street reservoir. Detailed
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findings from the assessment of the Northeast Elevated Water Storage Tank are presented in
Appendix B and Appendix C.

5.5 Project Summaries

5.5.1 Recommended Projects

Table 5-11 summarizes the number of projects in each discipline by condition and functional
category. Table 5-12 provides the cost of each project by condition and functional category.
Appendix B has a complete list of the projects by discipline along with a conceptual cost estimate
for each. Appendix C has a complete list of projects by facility.

Table 5-11. Number of Projects by Problem Class and Functional Category

Problem
Class
Discipline
Functional
Category
(o] 1 0 0 2 0 3
Site Civil M 0 0 0 0 4 4
N 0 0 0 1 2 3
(o] 0 0 0 1 0 1
Architectural M 0 0 0 13 26 39
N 0 0 10 7 8 25
(o] 0 0 0 0 0 0
Structural M 0 0 5 27 32
N 0 0 0 1 0 1
(6] 2 15 20 12 4 53
Process M 0 0 3 14 18 35
N 0 3 5 2 5 15
(o] 0 0 0 0 0 0
HVAC M 0 0 0 18 0 18
N 3 0 3 15 0 21
(o] 0 0 0 0 0 0
Plumbing M 0 0 1 20 0 21
N 0 0 0 1 2 3
(6] 4 14 7 3 1 29
Electrical M 0 0 2 1 2 5
N 0 2 0 12 2 16
. (o] 0 0 0 6 1 7
et v |0 | o z o
N 0 0 1 3 0 4
(o] 7 29 27 24 6 93
Totals M 0 0 6 73 77 156
N 3 19 422 19 88
CDM
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Table 5-12. Cost of Projects by Problem Class and Functional Category

Problem
Class
Discipline
Functional
Category
(0} $90,000 S0 S0 SO S0 $90,000
Site Civil M $0 $0 S0 $0 $1,000,000 | $1,000,000
N S0 S0 S0 $40,000 $200,000 $240,000
0 S0 S0 S0 $100.000 S0 $100,000
Architectural M S0 S0 S0 $250,000 $300,000 $550,000
N S0 S0 $1,400,000 $40,000 $200,000 $1,640,000
0 S0 S0 S0 SO S0 SO
Structural M S0 S0 S0 $110,000 $420,000 $530,000
N S0 S0 S0 $20,000 S0 $20,000
0 $80,000 $24,300,000 | $2,880,000 ([$16,170,000 $210,000 $43,700,000
Process M $10,500,000 S0 $580,000 $150,000 $210,000 $11,440,000
N S0 $20,000 $100,000 $70,000 $80,000 $270,000
0 $0 $0 $0 $0 $0 $0
HVAC M S0 S0 S0 $210,000 S0 $210,000
N $150,000 S0 $100,000 $500,000 S0 $750,000
0 $0 $0 $0 $0 $0 $0
Plumbing M $0 $0 $10,000 $30,000 $0 $40,000
N SO S0 S0 $20,000 $20,000 $40,000
0 $500,000 $8,200,000 $2,700,000 $300,000 $300,000 $12,000,000
Electrical M S0 S0 $30,000 $10,000 $10,000 $50,000
N S0 $3,300,000 S0 $700,000 $100,000 $4,100,000
0 S0 $200,000 S0 $380,000 $100,000 $680,000
Instrumentation M $0 $0 $0 $10,000 $0 $10,000
N SO S0 $250,000 $20,000 SO $270,000
(0] $670,000 $32,700,000 | $5,600,000 ($17,000,000 $610,000 $56,600,000
Totals M $10,500,000 $0 $620,000 $770,000 | $1,940,000 |$13,830,000
N $150,000 $3,320,000 $1,900,000 $1,420,000 $600,000 $7,390,000
Ccbm
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Table 5-13. Summary of Project Costs by Site

Problem Class

Discipline
Bloomington WTP $633,000 $35,740,000 $6,791,000 $14,811,000 $1,621,000 $59,595,000
Mackinaw PS S0 S0 $187,000 $176,000 $228,000 $591,000
Evergreen Lake PS SO $241,000 $1,000 $143,000 $29,000 $413,000
Division Street PS $960,000 $1,006,000 $550,000 $82,000 $93,000 $2,690,000
Enterprise PS $10,550,000 S0 $10,000 $35,000 $79,000 $10,674,000
Fort Jesse A S0 $253,000 $25,000 $28,000 $57,000 $363,000
Fort Jesse B S0 $504,000 $455,000 $5,000 $90,000 $1,053,000
Fort Jesse Tanks SO SO SO SO $373,000 $373,000
Main Street BS S0 S0 $25,000 $3,000 $8,000 $36,000
LiTaegg'c;‘:Sge 30 30 ) $2,640,000 30 $2,640,000
Hamilton Road Tank S0 S0 $1,335,000 $11,000 $8,000 $1,354,000
NE Elevated Tank SO SO SO S0 $1,000 $1,000
Totals $12,143,000 $37,744,000 $9,379,000 $17,934,000 $2,587,000 $79,787,000

Below is a list of the projects that were ranked as a top priority. This first group of projects were
identified as highest priority because they represent a safety issue or impairment to equipment.

Table 5-14. High Priority Projects

j T .. . . Functional

Project/ Discipline Finding Location Recommendation
Item No. Category

No chlorine gas scrubber for WTP Main | Add a chlorine scrubber or
B-05-02 HVAC . & Process replace chlorine gas with N

chlorine rooms. s . .

Building sodium hypochlorite.

Many of the exhaust systems

serving chemical and process

rooms are not directly routed to

the outdoors. Rather, exhaust air

Is collected from the §paces by Perform study to determine

exhaust fans located in a common new route of exhaust

room. The exhaust fan discharge is | WTP Main svstems so that ductwork
D-05-01 HVAC then routed through the interior Process ¥ N

. . does not run through other
spaces of the plant before being Building spaces and goes direct|
discharged. Leaks in the ductwork P . & y
. . outside.

could result in chemically

impacted air discharging into

various interior spaces. This is

especially critical for exhaust from

the chlorine rooms.

CDM

5-18 Smith



Section 5

Project/

Item No.

Discipline

Finding

Location

Recommendation

Functional
Category

The variable frequency drive for
LLP#2 is in fair/poor condition.
This VFD has been in service for
~30 years and has exceeded its
anticipated reliable useful life. The
plant staff has indicated that this
VFD needs to be replaced. Plan.t Due to the age of the VEDs
staff have recently replaced this e .
VED. and t'h'e difficulty in
B-07-05 Electrical Old' Pl'ant obtaining repl.a(':ement parts 0
. . Building for the VFDs, it is
The variable frequency drive for
. . -, recommended that both of
LLP#3 is in good/fair condition. these VFDs be replaced
This VFD has been in service for '
~15 years. The plant staff has
indicated that this VFD cannot be
operated in auto due to the failure
of the analog control board and
replacement parts are not
available.
In accordance with 10
States Standards, the
station does not meet the
minimum requirements of
Pump station has grating over the the standards in that the
wetwell that may allow floor is to be drained in a
contamination of potable water manner that the quality of
and does not meet 10 States the potable water will not
Standards or IEPA standards for Enterprise | be endangered. The floor of
E-04-01 Process potable water structures. The Pump the pump station should be (0]
grating also makes the pump Station at least six inches above
station vulnerable to flooding. finished grade. Suction well
Floor of wetwell is not 6 inches should be watertight to
above grade. Grade does not slope prevent contamination. The
away from wetwell. top of the clearwell should
be above the high-water
level at the underground 5
MG and 10 MG reservoirs to
prevent flooding concerns.
B-04-31 Process Ammonia feed system does not An;r:eodnla Replace the ammonia feed 0
meet 10 States Standards system.
System
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Project/

Item No.

Discipline

Finding

Location

Recommendation

Functional
Category

D-07-03

Electrical/
Process

The City staff indicated that there
is an issue with the size of the
motors for Pumps No. 3 and 4 at
the Division Street Pump Station.
The motors appear to be
undersized.

Division
Street
Pump

Station

Evaluate the pumps at the
Division Street Pumping
Station. If changes need to
be made to the motor sizes
based on the pumping
evaluation, it is
recommended to install
induction motors instead of
wound rotor motors and
replace all four motors at
the same time. Also, it is
recommended that the
motor control center be
replaced at the same time.

This second group was also rated as a Problem Class 1 but represent projects deemed to have a
slightly lower priority than the projects listed above. The findings at the Enterprise Zone Pump
Station below should also be considered with the recommendations listed in the table above. A
larger project could also include combining the Division Street and Enterprise Zone Pump

Stations.

Table 5-15. High Priority Projects for Capital Planning

Project/
Item No.

Discipline

Finding

Location

‘ Recommendation

Functional

The existing ventilation fan for the

Category

Fluoride Room does not appear to Main Investigate and, if needed,
B-05-06 HVAC be adequately sized to provide Process upgrade ventilation system N
recommended air changes for this | Building | for the Fluoride Room.
room.
The MCC is in fair/poor condition.
This equipment has been in
service for ~30 years and is . Duedt.o. the ?gﬁ.andcc d
approaching the end of its Enterpris ;on |t|?nl<() tf s M »an
E-07-01 Electrical | expected life. Additionally, the e Zone due tolack o .mahln. . (0]
MCC is the service entrance Pump Isconnect switch, it is
equipment for the pump station Station reFommended to replace
and does not have a main this MCC.
disconnect switch.
The UPS has been in service for Eztzce‘;ggls eDusit(:nt::taigte;sof the
E-07-02 Electrical | ~30 years and has reached the Pum r(-(:]co‘r)nmenéjed that the UPS (e}
end of its expected reliable life. np
Station be replaced.
CDM
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Project/
Item No.

Discipline

Finding

Location ‘ Recommendation

Functional
Category

B-04-04
to 07

Process

Low Service Pump Station
condition is poor and does not
meet HI Standards.

Low
Service
Pump
Station

Address immediate needs
with low cost capital
projects like pump
replacement, valve
replacement, new gauges,
but long-term, the City
should consider installing
new HI compliant Pump

Station.

Table 5-16. High Cost Projects for Capital Planning

2 gz
q = P o O
Project/ = Finding Recommendation e =
Item No. Q Cost e =
a )
More aggressively remove
Lagoons are nearin lime sludge and evaluate
LSL-04-01 Process cagacit g options such as letting $2,400,000 0
pacity. additional contracts than to
only 1 company.
. . Installation of security
Civil/General General f\;?siizl;:gens?:ef;und at cameras and security fencing $200,000 N
’ at all remote sites.
The existing unit
f\:g:;?tclg:trglzc::tir This equipment should be
MCC-P2 at the Old Plant replaced within the next ten
is in good condition. This (10) years. It is hat thi
equipment has been in recommended that this
B -07-04 Electrical service for ~30 years and equipment be replaced in $1,200,000 0]
is approaching the end of conjunction with the upgrade
its expected life of the existing unit
Replaréement pa'rts are substation “U1” and motor
still available for this control center “MCC-P1
equipment.
The primary service
voltage for the WTP is
2400V. The electric utility | Consider upgrading the
(Ameren) has indicated primary service voltage to
that there are not many either 480V or 4160V. This
B-07-02 Electrical | (if any) replacement service upgrade will also $1,900,000 N
transformers that still need to be discussed with
have a 2400V secondary. | Ameren to determine what
Further, the 2400V options they have to offer.
service is an ungrounded
system.
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2 £z
Project/ s Finding Recommendation S 'g %
Item No. Q Cost e =
a 2 Y
Option 1: Consolidate the
standby power needs for the
WTP with a single diesel
engine generator. A new
switchgear and automatic
transfer equipment would
No standby power for the | automatically start the new $3,000,000
low lift pumps from engine generator upon a loss
2000Kw generator. The of utility power and transfer
existing 500Kw engine the entire plant (Old Plant
generator in the Old Building and Main Process
Plant Building provides Building) to the engine
standby power for the generator.
B-07-01 Electrical Lopﬁ:g;fhﬂ%pfhae":n'j of gggboKn 2(:JI }(ee? the existing 0
its useful life. W diese’ engine
) generator at the Main
(continued below) Process Building and either
No automatic transfer retrofit the existing 480V
scheme in place to switchgear (LVS3) or provide
transfer the plant to the a new 480V switchgear
engine generators upon a | and/or automatic transfer $2,000,000
loss of utility power. switch.
Provide a new diesel engine
generator at the Old Plant
Building with new switchgear
and automatic transfer
equipment.
The existing medium
voltage switchgear
“MVSP” and motor
°°[)”,,°' centers MCC- This equipment should be
P3”, "MCC-P4”, and replaced within the next ten
“MCC-P4E” at the Main P !
- . (10) years. It is
Process Building are in recommended that this
B-07-06 Electrical | good condition. This ) b laced i $1,600,000 (0]
equipment has been in equ'lpme'nt € reépraced in
A o conjunction with the upgrade
service for ~30 years and £ the electrical - t
is approaching the end of ofthe electrica equipmen
. b at the Old Plant Building.
its expected life.
Replacement parts are
still available for this
equipment.
HSP #2 is the only high Provide additional VFDs for
service pump with a the high service pumps. High
variable speed drive, Service Pump No. 1is 480V,
capable of operating at but the other two high
B-07-22 Electrical | the range of lower flow service pumps (No. 3 and No. | $1,300,000 (0]
rates currently required. 4) are medium voltage
It is operated motors. A medium voltage
continuously, more than VFD would be required for
90 percent of the time. these pumps.
5-22 cs'?mth
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Project/

Item No.

(V]
&
=3

o
4
o

Finding

The medium voltage
diesel engine generator
and transfer controller at
the Division Street Pump
Station are in fair

Recommendation

Recommend that the engine
generator and transfer
controller be replaced in

Estimated
Cost

Functional
Category

D-07-02 Electrical | condition. The engine coniunction with the $1,100,000 2 (0]
generator is approaching IJ fth di
the end of its expected rep acemeljt of the medium
life. The transfer voltage switchgear.
controller has reached
the end its expected life.
The City staff indicated
that there is an issue with | Evaluate the pumps at the
Electrical/ the size of the motors for | Division Street Pump Station.
D-07-03 P Pumps Nos. 3 and 4 at Also, it is recommended that $1,000,000 2 0
FOCESS | the Division Street Pump | the motor control center be
Station. The motors replaced at the same time.
appear to be undersized.
Recommend an evaluation of
Reaulatory issues at the pump station to consider
EntgerpriseyZone Pump replacement. In addition, it
E-07-07 Process Station. Several items do may be prudent to co.n§|$1er $5-10M 1 (0]
not meet the 10 State replacement of the Division
Standards Street Pump Station to join it
’ with a new combined pump
station.
Multiple process issues Construct new west filters
B-04-44 & Process | found at Old Plant improvements (Main Plant $22M 2 o]
45 building filters expansion). Add air scour and
g ’ filter to waste to Main Plant.
Recarbonation and water
. stability study and
B-04-25 Process gszaggﬁar;a:;(:; :?::{f:seCk demolition of recarbonation S2M 2 0
’ tanks, Infilco Accelerator,
and Hydro-Treaters.
B-04-31 Process Ammonia Feed System. Replace ammonia feed S$1.1M 1 0
system.
Low Service Pump Station Replace Low Service Pum
B-04-48 Process poor condition and does Sta?cion P S10M 3/4 ]
not meet HI Standards. '
Ccbm
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5.6 Project Prioritization

This section provides greater detail on several of the highest priority project improvements that
were identified during the condition assessment.

5.6.1 Enterprise Zone Pump Station
5.6.1.1 Regulatory Issues

The condition assessment of the Enterprise Zone Pump Station noted several deficiencies that did
not meet the Ten States Standards. The deficiencies have a direct impact to the potential for water
contamination and worker safety. A summary of the assessment is outlined below.

= No concrete top slab or concrete curb over clearwell to prevent water infiltration. No
protection over clearwell can lead to potential water contamination.

® In addition, the level of the slab appeared to be below the high water level of the reservoirs.
This has led to flooding in the pump station and, again, the potential for water
contamination.

B Grade outside the pump station slopes toward the building. Under heavy rainfall, the runoff
could flow into the pump station and potentially contaminate the clearwell.

= The flooding also presents a worker safety issue with the electrical equipment placed
directly on the slab without a curb. This is a severe safety issue when coupled with the
potential for flooding and grade slope.

= QOther electrical deficiencies were noted such as not having a disconnect for the MCC.
= The pump station does not meet the fire rating required between electrical rooms.

= Additionally, the building has begun to deteriorate, and several architectural issues were
noted.

= A full list of the projects noted in the Enterprise Pump Station is provided in Appendix B
and Appendix C.

The issues noted in this section all have serious ramifications and the pump station should be
considered for a full evaluation to determine how best to replace or rehabilitate it to meet the Ten
States Standards and to alleviate the noted safety and architectural issues.

5.6.1.2 Combined Division Street Pump Station and Enterprise Zone Pump Station

The pumps, motors, and electrical equipment at the Division Street Pump Station are all
functional but are approaching the end of their useful life. The Enterprise Zone Pump Station has
several regulatory issues. The deficiencies at both pump stations require evaluations into how to
improve operations and safety at each. Considering the proximity of the Division Street Pump
Station to the Enterprise Zone Pump Station could make consolidation of the two pump stations
more convenient and efficient for staff.
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CDM Smith recommends an evaluation be performed to: (1) to remedy the deficiencies noted at
the Enterprise Zone Pump Station; and, (2) to evaluate combining the Division Street and
Enterprise Zone Pump Stations.

5.6.2 Improve Ventilation in Main Process Building
5.6.2.1 Chlorine Gas Ventilation

The emergency ventilation systems serving the chlorine application room and chlorine storage
room each consist of an outside air louver and an exhaust duct. Each exhaust duct is connected to
a dedicated exhaust fan which is remotely located in a separate interior room of the plant. The
exhaust ducts travel through other spaces of the plant before connecting to their respective

fans. The exhaust fan discharge ducts are also routed through interior spaces of the plant before
discharging to the outdoors. The emergency exhaust fans are activated automatically by chlorine
sensors upon detection of high chlorine concentrations, or manually by start switches located
both outside of the spaces on the building exterior and inside the rooms. It is recommended that
these systems be replaced with a chlorine scrubber system or the Bloomington WTP convert to
sodium hypochlorite.

5.6.2.2 Chlorine Scrubber

If the Bloomington WTP continues the use of gas chlorine, a dry chlorine scrubber system should
be implemented for the chlorine application room and chlorine storage room. Both rooms could
be served by a common scrubber, or each can be served by a dedicated scrubber. A dry chlorine
scrubber system can be supplied as a package including all components such as scrubber vessel,
media, fan, motors, and controls all assembled on a common mounting base. A scrubber system
could possibly be located outdoors at-grade outside of the chlorine rooms on the west side of the
building.

5.6.2.3 Fluoride Room Ventilation

The ventilation system serving the Fluoride Room did not appear to be adequate to provide
recommended frequency of air changes for safe operation within this room. In addition, high
odors were observed during the site visit. The existing ventilation system consists of a tube axial
exhaust fan and a supply air grille. The exhaust fan discharges directly to the outdoors and the
supply air is provided by an air handling unit which also serves other rooms. It is recommended
that a study be conducted to evaluate the operation and condition of the ventilation equipment
serving this room and determine if adequate ventilation is provided.

5.6.3 Electrical Upgrades to Main Process Building and Old Plant Building
5.6.3.1 Aging Electrical Gear

The existing electrical equipment at the Bloomington WTP is functional but is either approaching
or has already reached the end of its design life and is becoming more difficult to maintain due to
lack of availability of replacement parts.

Additionally, as electrical equipment ages, the insulation system becomes less effective and its
condition must be monitored more closely, resulting in an increase in the frequency of
maintenance and subsequent cost. The risk of a “run to failure” approach could have very
negative consequences in terms of replacement cost and the ability to operate the plant.
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Equipment failure forces decisions to be made under duress, reduces options, and increases
replacement costs due to rush orders.

5.6.3.2 Standby Power Alternatives

The 2000kW generator does not have an automatic transfer scheme in place to transfer the plant
to the engine generators upon a loss of utility power. A 480V feeder from the Main Process
Building to the Old Plant Building provides standby power to some 480V and 208/120V loads
when the 2000kW engine generator is operating. However, this feeder does not provide standby
power for the low lift pumps. An existing 500kW engine generator located in the Old Plant
Building provides standby power for the low lift pumps.

The existing 500kW diesel engine generator installed at the Old Plant Building was noted to have
been installed in the mid-1970s. A service record or exercise schedule was not kept for this
generator and the current condition is unknown.

While the visual condition of the 500kW generator appeared to be in good condition, it is
approaching the end of its useful life. The existing 2000kW diesel engine generator was installed
approximately 15 years ago and is in good condition.

Two alternatives have been considered for standby power: consolidate standby power with a
single diesel engine generator; and maintain the existing 2000kW generator and retrofit or
replace switchgear to include all critical loads.

Option 1

The standby power needs for the plant could be consolidated with a single diesel engine
generator. The kW requirements for the new diesel engine generator will be dependent on the
plant loads that will need to operate during a loss of power and could be either 480V or medium
voltage (2400V or 4160V). The voltage for the new engine generator would be partially
dependent on any modifications being made to the electrical distribution systems at both the Old
Plant Building and New Process Building. A new switchgear and automatic transfer equipment
would automatically start the new engine generator upon a loss of utility power and transfer the
entire plant (Old Plant Building and Main Process Building) to the engine generator.

Option 2

The existing 2000kW diesel engine generator was in good condition at the time of our inspection
and could remain in service for an extended period of time. It is recommended to either retrofit
the existing 480V switchgear (LVS3) or provide a new 480V switchgear and/or automatic
transfer switch that will automatically start the 2000kW engine generator upon a loss of utility
power and transfer the Main Process Building to the engine generator.

Additionally, the existing 500kW diesel engine generator at the Old Plant Building has reached
the end of its useful life and replacement is recommended. Along with replacement of the
generator, it is also recommended to replace the switchgear and include an automatic transfer
equipment start the new engine generator upon a loss of utility power and transfer the Old Plant
Building to the engine generator. The new diesel engine generator at the Old Plant Building could
be omitted and additional loads from the 2000kW generator could be transferred to the low lift
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pumps; however, we would recommend a study to confirm that the 2000kW generator has the
capacity to handle the additional load.

5.6.3.3 Grounded Electrical System

The majority of the WTP is operating on an ungrounded 2400V medium voltage service. Ameren
has indicated that 2400V transformers may not be available in the near future or are in very short
supply. It has been recommended to consider upgrading the plant to a more common grounded
system. Currently, some parts of the plant operate on 480V service; however, the pumps and
other major electrical components operate on the ungrounded 2400V service.

Two common voltages for grounded systems are 480V and 4160V, low voltage and medium
voltage, respectively. In general, the decision to utilize 4160V in lieu of 480V distribution is
typically based on two factors: total operating load of the plant and motor horse powers for the
driven equipment. When the total operating load of the plant is larger than 2500kVA, 4160V
distribution becomes more economical due to the increase in cable sizes and sets required for the
480V. Motors larger than 300 HP are typically fed from a medium voltage system (4160V) to
avoid excessive voltage drop when starting a motor across the line. Reduced voltage starting may
be required on 480V but is not likely with a 4160V system. Motor manufacturers have a preferred
size for each voltage level, and it may increase the cost of the particular piece of equipment when
selecting outside the preferred range.

Directly comparing the 480V to the 4160V systems result in the following:
= 480V equipment is generally less expensive when compared to 4160V.

®  Step down transformers are not required for 480V at the plant; however, they would be
required with a 4160V system.

®  (Cable sizes would be larger, and more sets required for 480V. Challenges may arise
identifying suitable conduit routes through the plant for the increase in conduit size and
quantity.

=  As mentioned earlier, larger horsepower motors on a 480V service will experience larger
inrush current and may cause a voltage dip when started across the line. Reduced voltage
starters may be required, increasing the overall equipment costs.

5.6.4 Addition to New Plant Filters (Decommissioning Old Plant Building)
5.6.4.1 Aging Infrastructure

The condition assessment of the Old Plant Building noted several deficiencies throughout the
structure for all disciplines. Most notably, was the hydraulic imbalance of the filters and the
influent flow over the weirs. In addition, the electrical equipment in this building is nearing the
end of its life. A summary of the assessment is outlined below.

= Several architectural deficiencies were noted such as roof and window replacement, tuck-
pointing, and life safety issues. The filter basins do not have handrails, guardrails, or curbs
which presents a safety hazard.
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®  Filters 1 and 12 are currently removed from service reducing the total filtration capacity.

®  The existing filters provide inadequate freeboard for recommended filter backwash
procedures leading to media loss during backwash.

= The surface wash did not appear to be functional in several of the filters. The remainder of
the piping should be inspected to confirm it is in good operating condition. In the long-
term, replacement of the surface wash system with air scour should be considered.

®  The filter piping and valves are aged and in need of replacement. The underdrains are
original with the plant construction. The underdrain laterals were visible in a filter that was
out of service and were confirmed to be corroded and in need of replacement.

B The filter flow meters and rate of flow control devices do not function properly. The plant is
thus not able to accurately determine how much flow is produced by the West Filters. The
filter flows are not constant between filters and throughout the filter run which increases
the risk for turbidity breakthrough. Staff have reported that they are not comfortable
operating the filters above 0.5 MGD (~0.8 gpm/sf) due to the risk of breakthrough. The
inability to determine the exact filter flow further exacerbates this risk.

®  The inefficiencies in flow metering and control require the filters to normally operate well
below the Ten States Standards maximum allowable loading rate of 4 gpm/sf.

= CDM Smith was not able to verify the filter media effective size, however the West Filters do
contain 12” of sand, which meets Ten States Standards. Any filter upgrades shall consider at
least 12” of 0.5 mm sand in accordance with Ten States Standards and [EPA requirements.

= The filter pipe gallery has limited headroom for operation and maintenance.

=  The West Filters are installed on an uneven hydraulic grade line from the East Filters which
results in a hydraulic imbalance between the two banks of filters.

®  The calibrated hydraulic model determined that piping from the recarbonated basin to the
West Filters is a hydraulic bottleneck and needs to be replaced (see Section 6). Visual
inspection is recommended to confirm the inside condition of the piping.

= Ancillary building systems such as HVAC and electrical also require replacement or
refurbishment.

A full list of the projects noted in the Old Plant Building can be found in Appendix B and
Appendix C. Destructive testing or intrusive investigations such as filter digs, or assessment of
piping interiors was not conducted.

5.6.4.2 Consolidation of Infrastructure

A concrete structure, such as the Old Plant Building, is typically designed for a maximum life span
of 100 years. The original filter building is approaching 90 years old, and given the age, is
approaching the end of its typical design life. In addition, several process related issues were
noted as part of the condition assessment. The cumulating repair or rehabilitation of
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architectural, structural, HVAC, electrical, and process related items may outweigh the cost-
benefit ratio of a new filter addition.

As a result of the many deficiencies noted with the West Filters, CDM Smith recommends that the
Bloomington WTP consider abandonment of the existing filters and replacement with new West
Filters. The new filters could be considered as a new structure or as an addition to the Main
Process Building. New filters would provide the plant with the following:

® A uniform filter design.
= Elimination of hydraulic bottlenecks in the piping to the West Filters.
= Elimination of the uneven hydraulic grade line between the two banks of filters.

® Installing new filters as an addition to the Main Process Building will result in consolidated
facilities. The filtration process would be consolidated to one location, improving O&M.

®  QOperational flexibility.
B Modern filter underdrain and backwash system.
®  Additional space to improve low lift pumping and/or intake facilities.

CDM Smith recommends that a Filter Study be performed to outline the basis of design for new
filters to replace the existing West Filters. The study should investigate the feasibility of adding
filters to the Main Process Building structure or constructing a new Filter Building. Also included
in the study should be an evaluation of required improvements to the East Filters and identifying
infrastructure in good condition and capable of reuse. An architectural programming study would
also be recommended to establish areas of improvements to the plant such as the Control Room
and Laboratory and general functions of the plant and plant staff.

[t is important to note that several projects (primarily electrical) for the Old Plant Building would
be redundant if the City elected to build a new facility right away, however since the timing is
unknown and the electrical projects are considered medium to high priority, these projects are
assumed to be short-term rehabilitation projects while the long-term would assume a new facility
would replace the Old Plant Building that would include new filters as well. This should be
further evaluated during the recommended Filter Study.

We anticipate a filter expansion project to be in the order of $20 million for an estimated 12 MGD
in new capacity. In general, costs for new plants or plant expansions have ranged in the order of
$3 to $4 per gallons per day of treated capacity.

5.6.4.3 Recarbonation Improvements

The recarbonation process has long been a hydraulic bottleneck at the Bloomington WTP (see
Section 6). The study identified the following deficiencies in the recarbonation process:

®  Piping between the softening basins and the recarbonation basins has been substantially
plated with calcium carbonate lime solids, reducing the hydraulic capacity.
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®  The height of the weirs in the recarbonation basins and the reduced hydraulic capacity of
the influent pipe restrict flow between the ClariCones® and the recarbonation basins.

®  During lower flows, the effluent of the recarbonation basin drops several feet causing a
great deal of air entrainment in the piping to the filters.

CDM Smith recommends conducting a recarbonation and water stability study to determine the
following:

= Evaluate the available mixing of carbon dioxide and the current pH meter location with
respect to the dosage location.

= Determine process improvements, such as increasing the carbon dioxide dosage to prevent
post-precipitation of calcium solids. CDM Smith also recommends cleaning or replacing the
piping that has already sustained severe lime solids buildup.

B Consider abandoning the Recarbonation Basins in favor of basin bypass piping. This
operation will need to be discussed with IEPA since it does not conform to Ten States
Standards recommendations for recarbonation detention time. If the IEPA requires
recarbonation detention time, new recarbonation basins should be considered as part of
the new filter construction (see Section 4.4.2).

=  Determine what to do with the existing Recarbonation Basins in the event they are
abandoned.

5.6.5 Evaluate Security at the Water Treatment Plant and Remote Facilities

When evaluating security at water facilities, it should be divided into three categories: (1)
protecting the raw water source; (2) protecting the water treatment plant; and, (3) protecting the
remote facilities and distribution system.

5.6.5.1 Protecting the Raw Water Source

Bloomington currently takes steps in line with industry standards to protect its water source.
Grab samples of raw water are collected every weekday to be tested for pH, alkalinity, hardness,
turbidity, and fluoride. Online turbidity monitors are in the process of being installed in the low
lift pump stations to monitor raw water turbidity. In addition, devices are being installed near
each intake to monitor pH, turbidity, specific conductivity, dissolved oxygen, total dissolved
solids, and temperature. During summer months, buoys are sent into the source water to
continually monitor pH, turbidity, specific conductivity, dissolved oxygen, algae, and temperature
in the source waters. Testing the water as it enters the plant is considered to meet the standard of
care to ensure that if unusual contaminants are present, it is discovered upon entry. However,
there wasn’t any evidence of a video camera at the Lake Bloomington intake or the Evergreen
Lake intake. Additionally, the Evergreen Lake Pump Station was fully accessible to the public and
minimal security measures are in place. It is recommended to provide a security fence around the
perimeter of the site and install CCTV to monitor the area. Access to the surrounding shoreline
should be coordinated with the McLean County Department of Parks and Recreation. Source
water is protected from a watershed perspective to minimize contaminants and nutrients from
entering the two lakes.
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5.6.5.2 Protecting the Water Treatment Plant and Remote Facilities

Bloomington'’s protection of the water treatment facility is in line with industry standards. The
plant has a high fence around the property, and a system to buzz in visitors at the front door;
however, video cameras were not present during our visit. In several locations it is recommended
to install CCTV at multiple locations around the plant to monitor activities.

Several of the remote facilities, including the Evergreen Lake Pump Station, Main Street Pump
Station, Hamilton Tank, and Northeast Tank, lack a defined perimeter around the site, and fencing
around them. Also, none of the remote sites have cameras or CCTV equipment.

5.6.5.3 Distribution System Water Quality Protection

The water distribution system does currently have five online monitors that provide continuous
water quality updates for chlorine residual. Three additional monitors for chlorine residual,
turbidity, pH, or other water quality parameters are recommended. These should be added in
areas of high water age or water quality concerns.

Online monitors can provide monitoring of critical water quality parameters to alert staff of
changes in water quality. Single units are available that will take continual readings of chlorine,
pH, turbidity, temperature, conductivity, and pressure. Any changes in these parameters can alert
Bloomington WTP staff for further investigation. Further discussion of distribution system water
quality is provided in Section 7.
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Water Treatment Plant Hydraulic Capacity Analysis

6.1 Introduction

The City of Bloomington operates a surface water treatment plant (WTP) nominally rated for 24
million gallons per day (MGD) based on previous process studies. CDM Smith was contracted by
the City to develop the 2040 Water Infrastructure Master Plan of the City of Bloomington’s WTP
and pumping infrastructure. As part of the 2040 Water Infrastructure Master Plan, CDM Smith
developed a hydraulic model and conducted hydraulic analysis of the Bloomington WTP with the
following objectives:

= Determine the maximum hydraulic capacity and ability to treat the worst-case scenario
2040 maximum daily demand of 22.16 MGD. Although 21.3 MGD was selected in Section 3
based on the Economic Development scenario, the WTP hydraulic capacity was evaluated
based on the 22.16 MGD as the worse-case demand and to account for some plant use and
backwash water use. Note that the worst-case maximum day demand was used in the
hydraulic capacity analysis to determine the required improvements should the highest
growth trend occur with the largest maximum to average day demand ratio.

®  Confirm hydraulically limiting unit processes.

=  Determine the hydraulic benefits of current proposed recarbonation bypass piping
arrangement.

This Section summarizes the results of this analysis and present recommendations and
conclusions for plant improvements to meet future 2040 demands.

6.2 Background

Figure 6-1 shows a process flow diagram of the Bloomington WTP. The Bloomington WTP treats
a blend of surface water from Lake Bloomington and Evergreen Lake using lime
softening/clarification, recarbonation, conventional dual-media filtration with granular activated
carbon (GAC), and chlorine/chloramine disinfection.

CDM
6-1 Smith



Section 6

This page intentionally left blank.

CDM
6-2 Smith



Lake Bloomington Raw
Water Pump Station

20" Static Mixer

West Filters + [N
EXISTING LOW .
12 units at 200" x 21'-9" (435 sf) vl R
Flow .. Flowper
Scenario g::m'; Unit
(MGD) (MGD)
13.00 3 1.64
17.50 5 1.33
15.40 5 1.18
2216 5 1.687 CONE VALVE —
(Yyp. 3 F’Iaces)\
. 2 10 * 8 6 4 2
. EXI N T RS '
A <
. 30,40,
F¥ [ P o
™ )
‘ 1 9 7 5 3 1
BLIND
FLANGE

‘ 24"

Figure 6-1. Bloomington WTP Process Flow Diagram

DESIGNED
} : {ORAWN M.B.
cueckep  MLW.
DESCAIPTION APPROVED
3/86

REVISIONS DATE

EXIS[TING HIGH

0

30 RAW WATER

36"

131

4

North ClariCones
(ClariCone 1 and 2)
2 units at 51'-6"

RAW WATER, SETTLED WATER, FILTERED WATER & © S

SERWCE PUMPS a eo" 2o
@~ © +T+
NO.3 No.l CLARICONE 1 CLARICONE 2
N o ¥ (NORTH) (NORTH)
24" 6" | 0
Recarbonation Basins ’
2 units, always in service 3¢’
Flow We§t Eas.t " 24"
. Basin Basin
Scenario Flow Flow —
(MGD) | uCh)  eD) CLARICONE 3 36 CLARICONE 4
13.00 6.0 6.60 (SOUTH) (SOUTH)
17.50 8.62 8.89 I —
15.40 7.58 7.82
22.18 0.00 0.00
30" SETTLED WATER < 30 30 >
24"SETTLED WATER %
WEST EAST g
RECARBONATION RECARBONATION <
BASIN BASIN o ot ol o4
24" SETTLED WATER FZH 42"
42"
TR
Proposed g
Recarbonation
—  Basin Bypass
Piping
30"
30"
48" 54" SETTLED WATER
~—— -t 1 auL /
36" FILTERED WATER /
/
South ClariCones
(ClariCone 3 and 4)
2 units at 64'-0" in diameter
Flow. Units in Flow Per
Scenario . Unit
(MGD) Service (MGD)
© gl\ufss.l-'IBE‘hBerTlON 13.00 2 6.44 FROM LAKE EVERGREEN
17.50 2 5.08 ! PUMP STATION
15.40 1 7.01
22.18 2 6.43
. SCALE
PRC Engineering CITY OF BLOOMINGTON, ILLINOIS
WATER TREATMENT PLANT NONE

CONSULTING ENG!NEEI‘IS

EXPANSION AND REHABILITATION

diameter
Flow .. Flow per
Scenario gg::;g Unit
(MGD) (MGD)
13.00 0 0.00
17.50 2 3.68
15.40 2 4.20
22.16 2 4.65
3
NEW
RESERVOIR
3@';
b5
24" Intake Flush Line <
£8 RECLAIMED NATERD
il - { I
lL)u{
36"
24" "
SN 4
ING
INS
East Filters
6 units at 21'-6" x 21'-6" (462.25 sf)
Flow .. Flowper
o - Unit !
36" Static Mixer Scenario mrvslclz Unit
(MGD) (MGD)
13.00 6 1.35
17.50 6 1.82
15.40 6 1.60
22.16 6 230
NEW HIGH
SERVICE PUMPS 36"
13 NEW | o FILTER
54" 54" ®
F2"
7
14 16 18
1}
NOTE ©

FOR FLOW DIAGRAM LEGEND
SEE SI{-H'. PFO3

sHEET PFOI
SHEETS

HIGH SERVICE PUMP DISCHARGE FLOW DIAGRAMS

PROJECT NO. 02 -2941|



This page intentionally left blank.



Section 6

The raw water pumps convey water from Lake Bloomington and Evergreen Lake Raw Water
Pump Stations to the WTP. Mixing of coagulant is performed in two static mixers. The Lake
Bloomington raw water line includes a 20-inch static mixer and the 36-inch combined raw water
line includes a 36-inch static mixer. Cationic polymer is fed at each of the low-lift pump station
discharges and ferric sulfate is fed at the static mixer in the combined raw water line. Raw water
is pumped all the way to the contact clarifiers (ClariCones®).

Lime softening/clarification is performed in four helical flow solids ClariCones®. The North
ClariCones®, constructed in 1986, are smaller with a diameter of 51’-6”. The 64’-0” diameter
South ClariCones® were constructed in 1998. The flow split to the North and South ClariCones®
is performed by throttling the influent valves to maintain the desired hydraulic balance.

Recarbonation is performed in the effluent pipe of each ClariCone® by adding aqueous carbon
dioxide. Water is then conveyed to two parallel, circular, and open Recarbonation Basins. Each
Recarbonation Basin contains an influent weir and diffuser chamber where the old gaseous
carbon dioxide diffusers were previously located. The effluent of each Recarbonation Basin has a
serpentine V-notch “finger weir.”

Dual media filtration with GAC and sand takes place in two parallel banks of filters; the West
Filters and East Filters. The 12 West Filters are 435 square feet (sf) each and were constructed in
phases with four filters constructed in 1929, 1952, and 1964. The six East Filters are slightly
larger at 462.25 sf each and were constructed in 1986. Under each bank of filters are post-filter
clearwells from which water flows by gravity to the reservoirs and High Service Pump Station.

The plant was constructed in various phases over the course of its operation. This has resulted in
some inefficiencies in the hydraulic operation of the facility including:

= Bloomington WTP staff have reported that the piping between the ClariCones® and
Recarbonation Basins are heavily plated with lime solids, decreasing the cross-sectional
area of the piping and increasing the hydraulic resistance. Photos of this piping showing the
degree of plating are included in Appendix F. The piping between the ClariCones® and
Recarbonation Basins runs through a congested area, the bends also create additional
hydraulic resistance in this pipeline.

= Recarbonation was originally performed by feeding gas carbon dioxide into the
Recarbonation Basins. The weir elevations at the basins were likely set to provide sufficient
depth over the diffusers to maintain effective dissolution and mixing of the carbon dioxide.
The height of the influent weir creates a backpressure on the ClariCones® when operating
at higher flow rates and compounded with the effects of the plating in the piping creates a
bottleneck between the ClariCones® and Recarbonation Basins.

= Similarly, to maintain depth in the Recarbonation Basin, the effluent weir is also set
unnecessarily high; approximately 4 feet above the measured operating level in the filters.
However, despite the nearly 4-foot drop, losses are high in the Recarbonation Basin effluent
pipes which creates hydraulic bottleneck at high flows. Further, the crown of the settled
water piping between the recarbonated water and filters is above the normal operating

CcDhM
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level in the filters which the plant staff have reported that at times can create air
entrainment in the piping to the filters.

= The West Filters are 1.5 feet lower than the East Filters. In order to prevent overflows at
the West Filters the East Filters operate at a lower level reducing the amount of available
filtration head. Imprecise control of the West Filter production leads to fluctuating filter
flow setpoints which create a risk for turbidity spikes.

6.3 Model Development and Assumptions

A hydraulic model of the Bloomington WTP was constructed in Visual Hydraulics. The Visual
Hydraulics model included all unit process between the ClariCones® and the post-filter
clearwells. The capacity of the raw water system was assessed in other parts of the study and is
not discussed as part of this report. Bloomington WTP staff have reported that control of the
overall treatment plant flow rate is often significantly impaired by the hydraulic conditions and
control limitations between the low-lift pump stations and the ClariCones®. Because of the
unique flow paths through the Bloomington WTP, each parallel unit process was modeled. For
example, both the West Filters and East Filters, West Recarbonation Basins and East
Recarbonation Basins, and North ClariCones® and South ClariCones® were modeled in parallel.

Development of the model carried the following assumptions:

= Pressure flow was assumed between all unit processes. The Hazen-Williams equation was
used for all pressure pipe flow.

®  QOpen channel flow was assumed for open basins and channels. The Manning’s equation was
used for open channel flow.

®  Manufacturer K-values are assumed for valves, ductile iron, and cast-iron elbow fittings.
Steel elbow fittings use K-values obtained from the Hydraulic Institute. K-values for tees
were obtained from Miller (1990)1.

= With the exception of the Recarbonation Basins, the hydraulics within unit processes were
not modeled. Clean bed headlosses were calculated for the filters to compare to the
calibrated operating level to obtain the available filtering head. The ClariCone® and filter
rate of flow controller hydraulics were not modeled.

®  Neither the raw water or high service pump stations were modeled in any WTP hydraulics
scenarios.

The following flow scenarios were modeled:

B 22.16 MGD - Projected worse-case 2040 maximum day demand.

1 Miller, D.S. (1990). Internal Flow Systems: Design and Performance Prediction, 2nd Edition. Gulf Publishing
Company, Houston, Texas.

CDM
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= 17.5 MGD - Approximate current maximum hydraulic capacity of the Bloomington WTP (as
modeled and not including pumping). Bloomington WTP staff have reported that
historically the ClariCones® would begin to overflow around 17 MGD.

=  15.4 MGD - Maximum hydraulic capacity of the Bloomington WTP with one of the large
South Claricones® out of service, as modeled and determined in this study.

= 13 MGD - Calibration condition and approximately equal to the projected 2040 average day
demand (12.56 MGD).

6.4 Model Calibration

CDM Smith performed a calibration of the hydraulics model at 13 MGD plant flow to correlate the
modeling with actual plant operations. The draft version of this report modeled two calibration
conditions at 10 MGD and 15 MGD based on previous calibration test. The model subsequently
recalibrated at a flow of 13 MGD. The calibration condition of 13 MGD is reported herein.

Table 6-1 shows the measured water surface elevations along with the calculated water surface
elevations at each calibration location. Measured water surface elevations were obtained by CDM
Smith during a field visit to the plant on August 28, 2018.

Table 6-1. Measured Water Surface Elevations (WSEL) During Calibration [}!

Measurement
Location Measured WSEL

Process/Basin

Calculated
WSEL

. . Upstream of
®
(Sl\(}itrizlglgaii(czlc?r:f@(;ne 2 weir at effluent Not in Operation NA
drop box
. . Upstream of
®
fs";fj‘iﬂ"élga{ Ig'c‘;"r:;%‘;“e 4 | weir at effluent 745.19 745.14
drop box
\é\;‘Zfrtl Recarbonation Influent weir box 742.44 742.43
We§t Recarbonation Upstream o.f 741.86 741.86
Basin effluent weir
\é\;‘;f; Recarbonation Effluent Channel 740.63 740.56
Egi?nRecarbmatm Influent weir box 742.48 742.43
EasF Recarbonation Upstream o'f 741.83 741.83
Basin effluent weir
Ei:jecarbmatm” Effluent Channel 740.86 740.83
West Filters Filter 11 737.57 Set at 737.57
East Filters Filter 16 737.98 Set at 737.98
Notes:

[1] See Appendix D for photos of each calibration location, reference elevations, and measured distances from

reference elevation to water surface.
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Figure 6-1 shows the number of basins for each process in service during each scenario. To
complete the calibration of the model, adjustments were made to the piping characteristics
and/or basin flows until the measured and calculated water surface elevations were within
approximately 1 inch of each other (0.083 ft). The following was observed and adjusted during
the calibration:

6-8

During the revised 13 MGD calibration scenario only the two South ClariCones® were
modeled. The model was calibrated to the measured water surface in the ClariCones®. The
weirs of both ClariCones® were submerged. The water surface elevation was used as the
furthest upstream value in the model and thus the ClariCone® process hydraulics and
effects of the adjustable launder are not modeled.

Piping between the ClariCones® and Recarbonation Basins - The original model assumed a
Hazen-Williams C factor of approximately 100 and the nominal hydraulic diameters of the
pipes shown on the drawings. This resulted in a freefall condition in the effluent drop box
and both ClariCones®, which based on the onsite calibration was not observed. Appendix F
shows photos of the interior of the softened water piping which shows heavy plating of
lime solids resulting in a reduced pipe diameter and increased roughness. During the
calibration, CDM Smith adjusted the softened water piping to model approximately 1.5 pipe
diameters less than the nominal pipe diameter with a C factor of 55 to account for the
effects of lime precipitation. This resulted in calibrated water surface elevations consistent
with the measurements in the effluent of the ClariCones® as shown in Table 6-1. Any
changes made to piping in the South ClariCone® effluent were made to North ClariCone®
effluent piping as well for modeling flow scenarios with the North ClariCones® in service.

Flows between the Recarbonation Basins were adjusted to bring the calibrated and
measured elevations within acceptable tolerances. The flow splits between the East and
West Recarbonation Basins showed marginally more flow going to the East Basin (~50.8
percent East/49.2 percent West).

The Recarbonation Basin effluent piping manifold was modeled in order to properly model
the flow split to the two filter banks. During calibration the East Filters were producing 8.1
MGD (~62 percent of the plant flow). Previous studies have reported hydraulic bottlenecks
in the recarbonated water piping manifold and in the piping to the West Filters. To
calibrate the model to the observed water surface elevations, the piping was modeled with
approximately 1 pipe diameter smaller than the installed conditions and a C factor of 52.
These changes were also made in the yard piping to the West Filters.

As previously discussed, the rate of flow control valve hydraulics was not modeled as they
do not impact the overall plant hydraulics. However, Bloomington WTP staff have reported
operational issues with the control valves and control operations on the West Filters.
During calibration, only three West Filters were operating, each at a flow of approximately
1.64 MGD. Because the flow meters on each filter do not work, it was not possible to
confirm the actual flow per filter. Flow was obtained by subtracting the total plant flow (13
MGD) from the production rate of the East Filters (8.1 MGD). The water surface elevations
were measured in Filter 11 and Filter 16, the furthest hydraulic filter in the West Filters
and East Filters, respectively.
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6.5 Model Results

Figure 6-2 shows the hydraulic profile through the Bloomington WTP at the following flow
conditions:

B 22.16 MGD - Projected 2040 maximum day demand.

= 17.5 MGD - Approximate current maximum hydraulic capacity of the Bloomington WTP (as
modeled and not including pumping). Bloomington WTP staff have reported that
historically the ClariCones® would begin to overflow around 17 MGD.

= 15.4 MGD - Maximum hydraulic capacity of the Bloomington WTP with one of the large
South Claricones® out of service, as modeled and determined in this study.

= 13 MGD - Calibration condition and approximately equal to the projected 2040 average day
demand (12.56 MGD).

The calibrated model demonstrates that the maximum flow through the plant in its current
configuration is approximately 17.5 MGD. This condition was modeled with all ClariCones® in
service. With one of the South ClariCones® out of service, the maximum hydraulic capacity is
approximately 15.4 MGD. Under both these conditions, water begins to overflow the South
ClariCones®. If the model is run in the current plant configuration at 22.16 MGD; both North
ClariCones® and South ClariCones® are overflowing. The primary causes for the hydraulic
bottleneck is the softened water piping and the height of the weirs at the Recarbonation Basin.
For the 15.4,17.5 and 22.16 MGD conditions the plant hydraulic capacity is less that the capacity
at the permitted clarifier loading rate of 1.75 gpm/sf indicating the hydraulics are the limiting
factor in plant production.
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Section 6

6.5.2 Modeled Improvements
6.5.2.1 Recarbonation Bypass Piping

The City of Bloomington is aware of the hydraulic bottleneck between the ClariCones® and
Recarbonation Basins. The City has considered installing a piped bypass of the Recarbonation
Basins to address this issue. Appendix E shows an example of a proposed layout of this piping.
CDM Smith modeled this improvement in Visual Hydraulics in order to determine the hydraulic
feasibility and impacts of installing a piped bypass around the Recarbonation Basins to alleviate
the hydraulic bottleneck. The City is currently investigating alternative piping arrangements
which were not modeled hydraulically at this time. Figure 6-3 shows the resulting hydraulic
profile for the Recarbonation Bypass piping condition.
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Section 6

As shown in Figure 6-3, the entire 22.16 MGD flow can be bypassed through this piping. This
modeling assumes a Hazen-Williams C factor of 100 in the new bypass piping. Under this
condition, the recarbonation bypass piping cannot operate in parallel to the basins since the
hydraulic grade line does not rise high enough the go over the basin influent weirs. Operation of
the bypass piping would thus effectively fully bypass the Recarbonation Basins. Using a throttling
valve in the bypass line in order to induce headloss and operate the basins in parallel with the
bypass is not recommended as the high degree of turbulence would shear floc and decrease floc
filterability.

Ten States Standards lists the following design and operating requirements for Recarbonation
Basins in Section 4.9.1, carbon dioxide addition:

= Total detention time of 20 minutes.

=  Two compartments with a depth that will provide a diffuser submergence of not less than
7.5 feet nor greater submergence than recommended by the manufacturer as follows:

e A mixing compartment having a detention time of at least three minutes.
e Areaction compartment.

Installation of the bypass piping does not meet Ten States Standards recommendations and
therefore a variance will need to be sought from the Illinois Environmental Protection Agency
(IEPA) prior to operating the bypass. In CDM Smith’s opinion, the Ten States Standards
recommendations apply to gas diffuser systems and not necessarily aqueous carbon dioxide feed
systems, such as that used by the City of Bloomington. CDM Smith has experience in Illinois with
obtaining IEPA approval for in-line recarbonation with aqueous carbon dioxide solution. CDM
Smith has also worked with other utilities around the country that have implemented similar
recarbonation systems and practices.

The large degree of lime solids plating downstream of the ClariCones® is also indicative of a
water stability issue in which the pH of the water may not be low enough to prevent post
precipitation of carbon dioxide. To prevent plating of lime solids in the newly installed piping it is
recommended that the City of Bloomington also investigate and address water stability in the
recarbonated water prior to designing and installing the bypass piping. Further, mixing analysis
with computational fluid dynamics (CFD) is recommended in the piping downstream of the
carbon dioxide addition point to verify that sufficient mixing is provided with the new piping
arrangement.

6.5.2.2 Filter Improvements

Because of the hydraulic grade differences between the West Filters and East Filters, it is
currently not possible to raise the filter operating level to take advantage of additional filtering
head to increase filter run times. CDM Smith recommends that future filter improvements assume
higher filter operating levels up to WSEL of 740.00; the max WSEL for the East Filters as shown
on the drawings.

Table 6-2 lists the filtration flows and rates for all flow scenarios. The IEPA and Ten States
Standards for Waterworks (2012 Edition) recommend a maximum filtration rate of 4.0 gpm/sf,
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unless piloting is performed to demonstrate that the filters can operate under higher rates. In
CDM Smith’s experience, the IEPA has followed these recommendations when permitting
facilities for operation. Typical filtration rates at Illinois WTPs where CDM Smith has worked
range between 1.0 and 5.0 gpm/sf.

Table 6-2. Filtration Rates for Hydraulic Scenarios

East Filter
Plant Flow East Filter Flow Filtfaatsi)z:l::::e i F|Itr:1l:::)i:gRate West Filter Fim::itot:l:;zrte
L2E) L2E) (gpm/sf) Backwash o [LaEn)) (gpm/sf) 2
(gpm/sf)
22.16 2.30 3.46 4.15 1.67 2.67
17.50 1.82 2.73 3.28 1.33 2.12
15.40 1.60 2.40 2.88 1.16 1.85
13.00 1.35 2.03 2.43 1.64 2.62
See Figure 6-1 for number of units in service at each condition

Notes:
[1] EastFilter area = 462.25 sf
[2] West Filter area = 435 sf

Based on reports from Bloomington WTP staff, the filtration rates shown for the West Filters at
the 22.16 and 13.00 MGD conditions are the maximum that these filters can operate. Based on the
operating rates of the West Filters shown in Table 6-2 it is evident that these filters
underperform in comparison to the IEPA limits and industry standards.

Figure 6-2 and Figure 6-3 show the available filter head for all modeled scenarios. Normal filter
operation typically requires a minimum of 6 to 8 feet of available filtering head (ideally 8 feet
minimum). For the West Filters, the available filtering head is less at the 13 MGD condition
because only three filters were operating during the calibration. Under all conditions modeled,
the available filtering head is above 6 feet. However, the high losses between the recarbonation
basins and the filters impact the amount of available filtering head as well as the limitations with
the current filter control method. Further, there is currently no means to control the amount of
flow through each filter to a reasonable degree and thus the rapid flow rate changes can
accelerate fouling of the bed and premature termination of the filter run due to the lower
available filtering head. During periods of high demand this can greatly stress plant operations.

In order to improve filter operations and remove hydraulic inefficiencies at the higher 2040
demand flows, the City of Bloomington should consider replacing the West Filters.

The East Filters function within the IEPA recommended filtration rates at all conditions except
when one of the larger East Filters goes into backwash. However, CDM Smith recommends
replacing the 8-inch diameter effluent piping with 12-inch piping to remove the hydraulic
bottleneck downstream of the East Filters. An additional 2.5 feet of filtering head a the 22.16 MGD
condition can be gained if this change is made. If the level in the East Filters were increased to
740.00, as recommended for the East Filters if the West Filters are replaced, then the available
filtering head would be 8.85 feet at 22.16 MGD; well within the recommended range. If new West
Filters are constructed, CDM Smith recommends the filtration capacity of the new facility be
designed to produce 22.16 MGD at 4.0 gpm/sf with one filter out of service in tandem with the
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East Filters, unless future pilot or full-scale testing is performed to demonstrate that higher
filtration rates are possible.

6.6 Conclusions and Recommendations

The preliminary hydraulic analysis concludes the following:

= The elevation of the Recarbonation Basin influent weirs and the lime solids precipitate in
the piping between the ClariCones® and Recarbonation Basins limit the maximum
hydraulic capacity of the Bloomington WTP to 17.5 MGD with all ClariCones® in service
and 15.4 MGD with one South ClariCone® out of service. This is less than the plant flow
based on the rated capacity of the clarifiers (1.75 gpm/sf) indicating that hydraulics are a
bottleneck to plant production.

®  The high losses in the filter influent piping to the West Filters, along with the inefficient
hydraulic control, limit the amount those filters can produce. Inability to measure flow and
target a flow setpoint impacts to filter operations and runtime and potentially water
quality.

®  The 8-inch diameter effluent piping on the East Filters creates an extreme hydraulic
bottleneck at higher plant flows and greatly reduces available filtering head.

®  The installation of Recarbonation Basin bypass piping similar to the concept shown in
Appendix E allows the plant to treat up to 22.16 MGD; the 2040 projected maximum
demand. This piping provides a full hydraulic bypass of the Recarbonation Basins.

Based on the above conclusions, CDM Smith recommends the following:

®  Consider abandoning the Recarbonation Basins in favor of the bypass piping. This
operation will need to be discussed with the IEPA since it does not conform to Ten States
Standards recommendations for recarbonation. Prior to making this process change, the
City of Bloomington should also evaluate the mixing of carbon dioxide in the bypass piping.

= Consider performing a water stability study to ascertain the degree of post precipitation of
lime solids and investigate process improvements to mitigate precipitation, such as
increasing the carbon dioxide dosage. This study should also investigate the overall impacts
of these process improvements on finished water quality and determine if post
conditioning chemicals, such as caustic soda, are required to maintain consistent finished
water pH in the event carbon dioxide dosage is increased. CDM Smith also recommends
cleaning or replacing the piping that has already sustained severe lime solids buildup.

=  To eliminate the filtration rate limitations, hydraulic grade differences between the two
banks of filters, and increase available driving head; CDM Smith recommends abandoning
the West Filters and constructing a new bank of filters parallel to the East Filters at the
same elevation. CDM Smith also recommends replacing the 8-inch filter effluent piping with
12-inch piping. The elimination of the Recarbonation Basins may allow for space for the
new West Filters.
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Section 7

Distribution System Evaluation and Assessment

7.1 Introduction

The objective of this Section is to conduct an evaluation and assessment of the City of
Bloomington’s water distribution system. This analysis relies on the City’s existing hydraulic
model as well as a risk-based assessment of the distribution system. Evaluation results provide
strategic guidance for water main replacement while also identifying critical system
improvements such as pipe upsizing and pipe looping to improve fire flows and water age.

7.2 Basis of Analysis

The following basis of analysis was established for this study and incorporated into the hydraulic
model evaluation:

® A minimum system pressure of 35 psi is required throughout the City.

® A minimum fire flow of 500 gpm was established for the system except for critical areas
that were identified by the Fire Department as requiring 1,000 gpm.

= Evaluate areas that high excessive water age and maintain a total chlorine residual above
1.0 mg/L (based on IEPA regulations). Total chlorine residual should ideally be above 2.0

mg/L.
B Minimize water main breaks to achieve less than 15 breaks for every 100-miles.

The above goals are consistent with the AWWA Partnership for Safe Water Distribution System
Optimization Program.

7.3 Hydraulic Modeling

CDM Smith used the City of Bloomington'’s existing calibrated distribution system hydraulic
model to evaluate the system and identify pressure and flow deficiencies. Model results were
used to quantify hydraulic risks in the system. CDM Smith used model results to identify
recommended improvements.

It is important to note that the existing Route 66 Elevated Tank (Northeast Elevated Tank), which
is not currently in use, is not shown on the Figures nor was used in the analysis.

7.3.1 Modeling Approach

The City of Bloomington’s hydraulic model was developed in 2018. This model has been
calibrated and is updated by the City. CDM Smith obtained the current version of the model on
January 15, 2019. The current model includes 6,469 nodes and 7,714 pipe assets. CDM Smith ran
the model using WaterGEMS v10.01.01.04.
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CDM Smith ran several hydraulic model simulations to understand hydraulic deficiencies in the
system. Model simulations include (note that the water demands used in the analysis may differ
slightly from other sections due to rounding):

= Current Average Day Flow (2018) - Ran extended period simulation of the current
system to observe minimum average day system pressures and typical system operations.
A steady-state simulation was run with the same demands to observe average system
pressures (11.5 MGD).

= Current Maximum Day Flow (2018) - Ran extended period simulation of today’s system
to observe minimum max day system pressures and system operations (19.5 MGD).

= Peak Hour Flow (2018) - This is a steady-state model that uses max day demand
multiplied by a 1.33 peaking factor (25.9 MGD).

= Low Day Flow (2018) - Water age simulations were run with low demand. All demands
were multiplied by 0.8 to simulate low day demands (8.1 MGD).

= Fire Flows (2018) - Fire flow simulations were run under the maximum day demands to
understand fire flow deficiencies.

= Average Day Demand (ADD) Flow 2040 - Ran extended period simulation of today’s
system to observe minimum average day system pressures and typical system operations.
A steady-state simulation was run with the same demands to observe average system
pressures (12.5 MGD).

= Maximum Day Demand Flow (MDD) 2040 - Ran extended period simulation of today’s
system to observe minimum max day system pressures and operations (21.3 MGD).

= Peak Hour Flow (2040) - This is a steady-state model that uses max day demand
multiplied by a 1.33 peaking factor (28.3 MGD).

= Low Day Flow (2040) - Water age simulations were run with low demand. All demands
were multiplied by 0.8 to simulate low day demands (8.8 MGD).

= Fire Flows (2040) - Fire flow simulations were run under the maximum day demands to
understand fire flow deficiencies.

7.3.2 Model Results
7.3.2.1 Residual Pressures

The hydraulic model was used to simulate current and future demand conditions to evaluate
pressure, fire flow, and water age. Figure 7-1A and 7-1B shows the pressure results for the
current maximum day demand and 2040 maximum day demand analysis, respectively. The model
provides for different operating controls to maintain a certain level in the Hamilton Tank with
different pumps being utilized to maintain the set operating levels. Pressures in the Hamilton
Zone are dictated by the hydraulic grade in the Hamilton Tank and the pumps at Fort Jesse and
Division Pump Stations. There is enough pumping capacity at the Fort Jesse and Division Street
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pump stations to maintain pressure in the system above 35 psi and maintain a reasonable water
level in the Hamilton Tank.

Pressure results with firm capacity pumping (all but largest out of service) are is shown in Figure
7-1. The pumping stations are critical to maintain a minimum 35 psi of pressure, and this
requires the City to have adequate back-up power capacity at all pump stations. Back-up power
requirements are addressed in Section 5.

Pressure analysis also show low pressure in the transmission mains between the WTP, Fort Jesse
and Division. This is being addressed separately by the City with the installation of pressure
regulating valves before each reservoir or tank to maintain the required pressure in the system.

Based on this analysis, there are no distribution piping improvements related to pressure issues.

CcDhM
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7.3.2.2 Fire Flow Analysis

Using MDD conditions, a fire flow analysis was performed with the hydraulic model. Generally, a
minimum fire flow of 500 gpm was required throughout the system. Through coordination with
the Bloomington Fire Department, the City provided a GIS polygon showing areas of fire flow
requirements based on building type. The City identified areas needing the additional fire flow of
1,000 gpm. Figure 7-2 shows 2018 fire flow nodes that failed to meet required fire flow demand
(500 gpm or 1,000 gpm in shaded areas as identified by the City) as magenta circles (500 gpm
required) or blue circles (1,000 gpm required). Most of the failed fire flow nodes are located at
the end of a 4-in or smaller water line.

Section 7.4 lists pipes that need to be upsized or looped to address the fire flow deficiencies
shown in Figure 7-2. Domestic or non-fire flow lines (as identified by the City) with fire flow
deficiencies are not included as requested by the City.

7.3.2.3 Water Age and Water Quality Analysis

Water age analysis was simulated under current low day demand conditions and current
distribution system operational conditions. Figure 7-3 shows the water age map for the water
distribution system highlighting areas of water age over 300 hours. As can be seen, there are a
number of high-water age regions that reflect dead ends or low water usage areas. Currently, the
City of Bloomington has five water quality monitoring stations that monitor for chlorine residual.
Additional water quality monitoring stations are recommended for the high-water age areas,
especially areas staff reported having water quality complaints and challenges.

There are various water quality parameters that can be used to monitor water quality in the
distribution system. Table 7-1 provides a list of parameters most applicable to the City.

Table 7-1. List of Potential Water Quality Parameters

Water Quality Parameter | Why Important | Critical Points in System
Regulatory Limit (1.0 mg/L) Grab sample locations showing low
; ; ; chlorine residual
Total Chlorine Residual (mg/L) Decrea-se In re§|dua‘l can S|.gr.1al . .
potential for biological activity or High water age sites
contamination Sensitive customers
Can impact water corrosivity Grab sample locations showing large
oH Drift in pH can indicate potential pH drifts;
water stability problems and/or High lead sites
potential contamination Sensitive customers

Can be used as a surrogate to total

. dissolved solids .
Specific Conductance o . . Sensitive customers
Can indicate potential chemical

contamination

A sudden change in temperature
Temperature can indicate potential cross- Sensitive customers
connection or other contamination

Increase of turbidity can indicate
Turbidity hydraulic upsets or intrusion of
contaminants

Areas of potential flow reversal;
sensitive customers
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Hach and other instrument companies make a single distribution system water quality panel that
measures the above parameters in addition to pressure. This distribution system panel can be
linked to the PLC located at the remote site that can transmit the data to a main SCADA system for
monitoring and data storage/analysis. Certain data can be used as triggers, such as:

= pHdrift of 0.3 or higher.

= Chlorine residual dropping below a certain set value.
®  Sudden turbidity change (from repeat samples).

= Sudden change in conductivity (from repeat samples).
®  Sudden change in temperature (from repeat samples).

The above triggers can set off alarms for staff to review the data and respond to the situation.
When deciding where to locate water quality monitors, CDM Smith looked at water quality
records, areas of complaints reported by staff, modeled water age, and pressure zones. Figure 7-
3 shows locations the City identified as having water, sewer, and power and they generally
coincide with sites that need to be monitored based on review of historical data and water age. All
are reasonable candidates for water quality monitoring. The cost of each water quality
monitoring panel is approximately $25,000.

CDM Smith also evaluated distribution system improvements (looping) that can reduce the water
age at those areas. Those improvements were incorporated into the water distribution system
improvements shown in Section 7.4. However, areas of dead ends were not shown to be looped
given the high cost. As such, additional water quality monitoring is recommended.
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7.3.3 Storage Analysis

The City of Bloomington has multiple storage facilities, including below grade, elevated, and
standpipe storage tanks located throughout the City. Table 7.2 summarizes the existing storage
facilities. There is currently only one usable elevated tank and that is the Hamilton 2 MG elevated
tank that maintains pressure in the City.

Table 7-2. City of Bloomington Storage Tanks

Style and Current

Material Condition ‘ Usable Storage

Tank/Reservoir Capacity ‘

0,
o 10 MG Underground . Assyme 6.7A'to
Division Street 1950s 5 MG Concrete Fair avoid cavitation
(10 MG)
Hamilton Road 1996 2 MG Elevated Fair 2 MG
Composite
1991 2 MG Ground Storage .
Fort Jesse Fair 4 MG
1973 2 MG Tanks :
Northeast 2008 0.4 MG Elevated Good Not in service
Elevated spheroid

CDM Smith evaluated storage using Ten Standards recommendation of one day average day
demand and also using industry standards for storage needs.

Ten State Standards Recommendation

Ten State Standards recommend storage for one average day demand or in this case 11.5 MG for
current and 12.5 MG for future. Based on the above table, the City meets this criterion.

Industry Standard Storage Recommendations

Based on industry standard practice, water is stored in tanks for three purposes: equalization,
fire-fighting and emergency storage. Each of these elements was be evaluated separately.

Equalization Storage

Equalization storage is water that is used to supplement pumping operations during periods
when demands are higher than pumping rates. The amount of equalization storage required is
unique to every water system. For systems such as the City of Bloomington, it is common for the
pumped supply into the system to be designed to meet the peak day demand. Equalization
storage would then provide additional water to meet usage in excess of the peak day demand
such as the peak hour demand. The larger the system, the more difficult and expensive it becomes
to provide enough elevated storage to meet the balancing storage requirements. Thus, in large
systems, pump stations are designed to supply water in excess of the peak day demand.
Equalization storage is commonly estimated to be 25 percent of the peak day demand.

Equalization storage is commonly estimated to be 25 percent of the peak day demand. CDM Smith
utilized the peak day demands calculated in Table 7-3 to estimate the equalization storage
required, as shown in Table 7-5 below.
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Fire Flow Storage

Fire-fighting storage is water stored to provide a specific fire flow for a specified duration.
Specific fire flow and specific time durations vary significantly by community. Fire flow
requirements are dependent on the type of customer (residential, commercial or industrial) and
the building construction.

The Bloomington Fire Chief indicated that a fire flow of 1000 gpm is desirable in critical areas of
the distribution system, thus 1000 gpm is used to estimate the required firefighting storage
volume. Based on this requirement, the required fire flow is as follows:

Fire Fighting Storage =1000 gpm x 3 hours x 60 min/hr
= 180,000 gallons

Emergency Storage

Emergency storage is water stored for emergency situations such as source of supply failures,
major transmission main failures, pump failures, electrical power outages, or natural disasters.
The amount of emergency storage included with a particular water system is at an owner’s
discursion, typically based on an assessment of risk and the desired degree of system
dependability. During emergency situations, customers will significantly decrease water usage to
the benefit of the water system. On average, a reserve volume of fifteen to twenty-five-percent of
the tank volume is an adequate amount. CDM Smith suggests twenty-five percent of the tank
volume as emergency storage for this analysis.

Based on the above three criteria, the following storage needs are identified:
= Equalization = 25% of peak day (2040) of 21.3 = 5.3 MG
®  Fire Fighting = 1000 gpm times (3 hours of 180 minutes) = 0.18 MG
= Emergency = 25% of available storage or 25% or 16 MG = 4 MG

Based on the above analysis, the storage needs are approximately 9.5 MG, which is within the
available storage. However, the analysis assumes that the existing tanks and pump stations all
have back-up power and can be used in an emergency. If adequate back-up power capacity is not
available at any of the pump stations, then additional storage is required.

CDM Smith also simulated ADD and MDD extended period simulations to evaluate Hamilton tank
fluctuations to determine if additional storage is needed for the system. In the 2018 ADD and
2040 MDD simulations, the Hamilton Tank’s water level drops to 55 percent and all distribution
system pressures are above 35 psi (See Figure 7-4). This shows adequate operation of the
Hamilton Tank and water turnover to minimize water age.
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Figure 7-4. Hamilton Tank Water Level 2018 ADD and 2040 MDD 24-Hour Simulations

CDM
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7.4 Hydraulic Improvements

As aresult of the fire flow analysis, there are 18 pipe improvements that are suggested to
increase capacity to meet fire flow requirements throughout the system. Fifteen (15) of these
improvements are to increase an existing pipe diameter of 4-inch or less to a 6-inch diameter

pipe. The other three improvements suggested are loop closures. A list of the 15 pipe

improvements can be found in Table 7-3. Pipe improvement selections were made in concert
with the risk assessment completed in parallel with the modeling work (Section 7.5). The total
length of pipe recommended to be upsized is approximately 4,640 feet. The length of new pipe
recommended for looping is 4,350 feet. The cost for these improvements is shown in Table 7.6.

Table 7-3. Recommended Pipe Improvements

. Existing Proposed Reason for
Model ID Location GIS-ID Diameter (in) Diameter (in) Length (ft) Project
1423 University Ave. P-7245 4 6 16 Industry
Standard
3948 University Ave. P-4581 4 6 81 Industry
Standard
17212 Sherman St. P-8059 4 6 260 Industry
Standard
17213 Sherman St. P-5139 4 6 295 Industry
Standard
16387 White PI. P-7520 4 6 505 Industry
Standard
10423 Norbloom Ave. P-5227 4 6 427 Fire Flow
(420 gpm)
10707 Briarwood Ave. P-5223 4 6 430 Fire Flow
(447 gpm)
11662 Miller Park P-2927 4 6 532 Fire Flow
(416 gpm)
16924 W. Elm St. P-7963 4 6 282 Fire Flow
(428 gpm)
16925 W. Elm St. P-3001 4 6 279 Fire Flow
(428 gpm)
17110 W. Jackson St. P-8025 4 6 334 Fire Flow
(414 gpm)
17111 W. Jackson St. P-3197 4 6 342 Fire Flow
(414 gpm)
9399 Packard St. P-3370 4 6 365 Fire Flow
(386 gpm)
17113 Packard St. P-8026 4 6 257 Fire Flow
(483 gpm)
17114 Packard St. P-3359 4 6 234 Fire Flow
(483 gpm)
Proposed | E. Division St. from Hwy NA NA 6 955 Fire Flow &
51 to Franklin Ave. Water Age
Proposed From Ethel Pkwy to NA NA 6 2540 Fire Flow &
Eisenhower Dr. Water Age
Proposed | Tracy Dr.to S. Main St. NA NA 6 960 Fire Flow &
Water Age
CDM
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7.5 Risk Assessment

CDM Smith leveraged ArcGIS data and institutional knowledge to conduct a risk assessment of all
pipes in the City of Bloomington distribution system. Risk ratings were assigned to approximately
450 miles of distribution pipe (i.e., 7,543 pipe segments in the City of Bloomington geodatabase).
Risk ratings are assigned using a five-point scale to identify pipes with high risk due to the
probability of failure (PoF) and consequence upon failure (CoF).

Probability of Failure (PoF) Evaluation - A probability of failure rating is the rating of a
pipe’s potential to fail (e.g., collapse) in the near-term. Probability of failure is related to a
pipe’s known or estimated condition.

Consequence of Failure (CoF) Evaluation - A consequence of failure rating is an
evaluation of a pipe’s criticality in the system. If there is a high consequence to the
community or environment if a pipe fails, it will be rated as ‘highly critical’ and receive a
high consequence of failure rating.

The process of calculating PoF and CoF scores are detailed in Section 7.5.1 to Section 7.5.6.
Results are detailed in Section 7.5.7.

7.5.1 Probability of Failure

The PoF evaluation involves scoring each pipe in the system using evaluation criteria, or PoF
factors, with the goal of identifying pipes with a higher likelihood of failing relative to other pipes
in the system. PoF factors for this study are based upon available GIS data, hydraulic model data
and staff knowledge.

PoF factors used for this evaluation are as follows:

Ccbm

Age of Asset - Pipe age often correlates with condition; newer pipes are typically in better
condition than older pipes. City of Bloomington staff have identified that pipes constructed
40 to 79 years ago typically have a higher likelihood of failure relative to older and new
pipes. Therefore, pipes that have approached or exceeded their intended design life, or
were installed 40 to 79 years ago, receive a high ‘age of asset’ PoF score.

Material - Certain pipe materials perform better than others. City of Bloomington staff
identified that cast-iron pipes tend to have more condition issues relative to other
materials in the system.

Break History - Previous breaks in a pipe provide a physical indicator of weak or
deteriorated pipe. The City provided GIS data plotting the location of 1,081 water main
breaks occurring between 2003 and 2018. The location of water main breaks is shown in
Figure 7-6. These breaks were associated with pipe segments and segments with a history
of breaks receive a higher PoF score.

Water Main Velocities - Higher velocities can scour the inside of a water main.
Conversely, low velocities can result in stagnant water and debris settlement. Pipes with
very high or low velocities receive a higher PoF score.
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The City of Bloomington identified approximately 25 percent of the water main breaks as being
caused by localized occurrences of external corrosion. The system-wide extent of corrosion and
its impact on the service life of active pipes is currently not known. Consequently, external
corrosion was not used as a PoF factor. Note that the City of Bloomington plans to investigate
external corrosion further in the near future. A summary of common inspection technologies is
provided in Section 7.5.9.

Table 7-4 presents PoF factors and weighting for the City of Bloomington distribution system.
Refer to Section 7.4.3 for additional information on how these weights/scores are used to
calculate a PoF score for each pipe.

Table 7-4. Probability of Failure Factors for the Bloomington Water System

Probability of Failure o Breakpoint Score
Weighting
Factor 3 1

Physical Attributes

hee 4 40-79 Years >80 Years | 20-39Years | <20YearsorNo

Data
Material 5 Cast Iron %uaisgi:;gg’ Concrete, Other Material
Iron. Steel Copper, HDPE or No Data

Known Condition Concerns
Break History ‘ 10 5 and Greater 3 — 4 Breaks 1-2 Breaks No Breaks

Internal and External Stressors

Water Main Velocities >10 fps or <0.5
(Average 2018 Model) fps

2-0.5fpsor

10-8 fps No Model Data

2 -8 fps

7.5.2 Consequence of Failure Factors

The CoF evaluation involves assessing each pipe using a series of CoF factors to identify pipes
with a severe consequence upon failure. CoF factors are identified based on GIS data and
hydraulic model results. CoF factors are selected to be consistent with a triple bottom line (e.g.,
social / ecological / financial) understanding of system risk.

CoF factors used in this study are as follows:

Social Impact

=  Proximity to Railroads - Failed pipe under and adjacent to railroads have a higher CoF
because of the potential for public disruption, required multi-agency coordination, and cost
to repair.

=  Proximity to Roads - Failed pipe under or adjacent to roads have a higher CoF because of
the potential for public disruption, required multi-agency coordination, and cost to repair.

= Proximity to Sensitive Receptors (Hospitals) - Sensitive receptors are pipes serving
people who may be sensitive to water and sewer outages. Hospital location data was
digitized into the GIS system; proximity to hospitals is used as a CoF factor because service
outages risk the health of patients.

mith 7-25




Section 7

= Low / Negative Pressures - Pipes with low pressure do not meet service standards. If
pressure is negative, the pipe is at risk of groundwater infiltration.

Ecological Impact

®* Flooding Potential (Diameter) - Magnitude of water released upon pipe failure was
estimated based on pipe diameter. It is assumed that larger pipes typically convey higher
flows. If a pipe was identified as having potential for a large release upon failure, it receives
a higher CoF score.

Financial Impact

= Difficult Access Upon Failure - Staff identified pipes that are difficult to access. If it will be
difficult and/or costly to access a section of pipe upon failure, the pipe is rated as being
more critical to protect.

= Hydraulic Criticality - Water mains that are extremely critical to the hydraulics of the
system were identified and receive a higher CoF score.

Table 7-5 presents CoF factors and weighting for the City of Bloomington water system. Refer to
Section 7.3 for additional information on using weighting/scoring to calculate a CoF score.

CDM
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Table 7-5. Consequence of Failure Factors for the Bloomington Water System

; Weighting
Failure Factor 1
SOCIAL IMPACT
Public Safety / Permitting/ Rights of Way
Proximity to Railroads 3 0 _szhf;af?m NA NA >25 ft from Railroad
Proximity to Interstate 10 0 - 25 ft from NA NA 525 ft from Road
Road Road
Proximity to Highway or 3 0 - 25 ft from NA NA 525 ft from Road
Freeway Road
Proximity to Major 5 0 - 25 ft from NA NA 525 ft from Road
Collector Road
Proximity to Minor 0 - 25 ft from
Arterial or Minor Collector 2 Road NA NA >25 ft from Road
Human Exposure
Proximity to Sensitive 5 0 - 50 ft from NA NA >50 ft from Sensitive
Receptors (Hospitals) Sensitive Receptor Receptor
Low / Negative Pressure _ . Low (21 psi— NA or No .
(2018 Average Model) 3 <=20 psi 35 psi) Model Data >35 psi
ECOLOGICAL IMPACT
Environmental Impact
Flooding Potential 2 >=30-in 14-in to 24-in 6-in to 12-in <=4-in
(Diameter)
FINANCIAL IMPACT
Repair Considerations
Difficult Access Upon 8 Identified by Staff NA NA Not Identified as Difficult
Failure as Difficult Access Access
Hydraulic Criticality 10 Extremely Critical NA NA Not Critical to Hydraulics
to Hydraulics of of the System
the System

7.5.3 Scoring Approach

PoF and CoF ratings are calculated for each pipe segment as follows:

Identify Assets to Evaluate

= Identify Discrete Pipe Assets - Pipe assets are identified in the City of Bloomington GIS as
individual segments in the Bloomington water system geodatabase. In general, a water pipe
is defined as the pipe between valve structures or major fittings (e.g., 90° bend).

Conduct the Probability of Failure Evaluation

= Evaluate Each Segment for Each Probability of Failure Factor - Assign a score to each
asset for each PoF factor listed in Table 7-4.

= Calculate a Raw Probability of Failure Score - Sum the scores from each PoF factor to
develop a single raw PoF score for each asset. Refer to the calculation in Section 7.5.4 for
an example of calculating a raw score.

CDM
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Develop a Probability of Failure Rating for Each Asset - Consider the raw PoF scores for
each asset. Break these scores into five scoring ranges of PoF (e.g., raw scores of 0 to 36
receive a rating of 1 - Low Probability of Failure). Assign a PoF rating of 1 to 5 for each
asset. Refer to Section 7.5.5 for the raw scores associated with each rating.

Conduct the Consequence of Failure Evaluation

Evaluate Each Segment for Each Consequence of Failure Factor - Assign a score to each
asset for each CoF factor listed in Table 7-5.

Calculate a Raw Consequence of Failure Score - Sum the scores from each CoF factor to
develop a single raw CoF score for each asset. Refer to the calculation in Section 7.5.4 for
an example of calculating a raw score.

Develop a Consequence of Failure Rating for Each Asset - Consider the raw CoF scores
for each asset. Break these scores into five ranges of CoF (e.g., raw scores of greater than 82
receive a rating of 5 - High Consequence of Failure). Assign a CoF rating of 1 to 5 for each
asset.

Develop a Risk Matrix

Develop a Risk Matrix - Combine the five-point PoF and CoF scores into a 5x5 risk matrix.
If a section of pipe requires work AND its PoF and CoF ratings are high, this pipe would
present a large risk to the system and should be addressed in the near-term.

7.5.4 Example Raw Score Calculation

Figure 7-7 shows an example raw CoF score calculation. This calculation process is identical for
calculating PoF scores.

7-28
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Water Pipe X is:

®  Located more than 25 ft from a railroad (0 points with a weight of 3)

®  Located more than 25 ft from an Interstate Road (0 points with a weight of 10)

B Located more than 25 ft from a Highway or Freeway (0 points with a weight of 8)

®  Located below a Major Collector (5 points with a weight of 2)

®  Located 20 ft from a Minor Arterial road (5 points with a weight of 5)

®  Located 40 ft from a medical facility / sensitive receptor (5 points with a weight of 5)

®  Hasa pressure of 15 psi (5 points with a weight of 3)

®  [s a 24-in water main (3 points with a weight of 2)

®  Has not been identified as having difficult access upon failure (0 points with a weight of 8)

®  Has been identified as hydraulically critical (5 points with a weight of 10)

RAW CoF SCORE=(0x3)+(0x10)+(0x8)+(5x2)+(5x5)+(5x5) +
(5x3)+(3x2)+(0x8)+(5x10) =131 points

Figure 7-7. Example Raw Consequence of Failure Score Calculation

7.5.5 Converting Raw Score to Five-Point Rating

Raw scores were converted into a five-point PoF and CoF rating. Breakpoints for each rating were
set to provide an inverse exponential distribution that would identify a small percent of pipes at
the highest rating (i.e., PoF or CoF = 5) and more than 50 percent of the pipes at the lowest rating
(i.e., PoF or CoF = 1). Table 7-6 and Table 7-7 summarize raw score breakpoints.

Table 7-6. Probability of Failure Raw Score Table 7-7. Consequence of Failure Raw Score
Breakpoints Breakpoints
PoF Rating ‘ Raw Score CoF Rating | Raw Score ‘

1 <26 1 <28

2 26-45 2 28-43

3 46-51 3 44 - 68

4 52-65 4 69 —82

5 > 65 5 > 82
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7.5.6 Risk Matrix

Individual PoF and CoF scores for each pipe were plotted in a 5 x 5 risk matrix. The risk matrix is
developed with the following assumptions:

= Pipes with a high PoF and CoF rating (i.e., scores of 4 or 5) are assumed to be extreme risk.
High-risk pipes are identified in the risk profile by the color red. Pipes that have scores that
plot in the red box should be either inspected, rehabilitated or replaced in the next five
years.

= Pipes with a high probability of failure but low consequence of failure have a high overall
risk. These pipes are identified in the risk profile by the color pink. These pipes should be
inspected, rehabilitated or replaced in the next ten years.

= Pipes with a moderate probability of failure and moderate consequence of failure have a
moderate overall risk. These pipes are identified in the risk profile by the color orange.
Pipes that plot in the orange box should be inspected, rehabilitated or replaced in the next
twenty years.

®  Lower risk pipes are identified in the risk profile by the colors blue and green. Based on
risk, these pipes are a lesser priority for rehabilitation or replacement.

Figure 7-8 presents the risk matrix for the Bloomington water system. Risk ratings for individual
pipes in the water system are presented in Figure 7-9. A larger map (22 x 34) is provided in
Appendix G. In addition, a geodatabase with risks scores is provided to the City of Bloomington
with this memorandum.

Probability of Failure

Red - Extreme Risk
Purple - High Risk

M. High

(4) Orange - Medium Risk

Green - Low Risk

Blue - Negligible Risk

Medium

(3)

Consequence of Failure

Figure 7-8. Risk Matrix
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7.5.7 Risk Profile

The CDM Smith Team assessed risk for approximately 451 miles of water pipes (7,543 individual

pipe assets). Assessed pipes are identified in the GIS database as ‘Active’ and owned by the City of
Bloomington. Figure 7-10 and Figure 7-11 present the risk profile for Bloomington Distribution

System.

Length
(Miles)

% of System

TOTAL 450.8 100%
Figure 7-10. Water Main Risk Profile

Probability of Failure

Low M. Low Medium M. High High
(1) (2) (3) (4) (5)

High (5)

Red - Extreme Risk
M. High Purple - High Risk

(4) Orange - Medium Risk

Green - Low Risk

Blue - Negligible Risk

Medium

3)

M. Low
(2)

Consequence of Failure

Low (1)

Figure 7-11. Water Main Prioritization Matrix

Approximately 1 percent (4.1 miles) of the water system was rated as an extreme risk. These
pipes should be prioritized for replacement or rehabilitation in the near-term. Approximately 1.5
percent (6.9 miles) of the water system was rated as a high risk. These pipes should be prioritized
for replacement or rehabilitation after the extreme risk pipes have been addressed.

CDM
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7.5.7.1 Liability Risk Cost

The system’s liability risk was quantified using risk assessment results and budgetary-level water
main replacement costs. Table 7-8 summarizes the liability risk per risk level. Note that this
summary includes a separate row for pipe replacements related to hydraulic model results (e.g.,
replacement + upsizing or new pipes).

Table 7-8. Estimate of Replacement Cost per Risk Level (including Model-Related Improvements)

Approximate

(v)
Length % of scheduiSia Replacement Cost Annual Cost

(Miles) System Action ($)

3 — Medium 21.4 4.7% 10— 20 Years $33.0M $3.4M/yr (Over 10 years)
2 — Low 62.6 13.9% 20— 40 Years $96.6M $3.7M/yr (Over 20 years)
Model/Fire 0.4% Pipe Upsizing or $2.7M

Flow-Related Additional Lines

7.5.8 Rehabilitation / Replacement Recommendations

Pipe risk, as defined by this study’s risk assessment should be a key consideration when
developing capital projects. When it is cost-effective, the City of Bloomington should rehabilitate
or replace extreme risk and high-risk pipes. Incorporate risk assessment results as follows:

1. Hydraulic Improvement Projects - When developing hydraulic improvement
projects (Section 7.4), CDM Smith prioritized upsizing pipes with extreme and high-
risk. Replacing high-risk pipes would reduce the system’s risk profile while also
mitigating hydraulic concerns.

2. Other Capital Projects - Each year, overlay known road and sewer repair projects
with the risk assessment GIS data. If extreme and high-risk distribution mains are in
road and sewer project areas, coordinate with the other project and target pipes for
replacement.

3. Distribution Main Replacement - If funding is available for distribution main
replacement, prioritize extreme and high-risk pipes for replacement.

7.5.9 Inspection Technologies

Pressure pipe inspection is a rapidly evolving field; technology options and accuracy improve
each year. Advancements in miniaturization of electronics and computer processors, along with
new research in water distribution system infrastructure life cycle, have led to new and emerging
technologies. This section summarizes the state of the industry for metal water main inspections
as of Spring 2019.
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7-34 Smith



Section 7

7.5.9.1 Direct Inspection — Pipe Out of Service

The techniques chosen for investigating the physical condition of water mains depends on the
size and material of the pipeline. Investigation techniques can be further divided into those that
require the main be taken out of service and those that can be performed while the main remains
in service. Techniques that require the main to be taken out of service are briefly described
below. Note that some technologies apply to investigation of mains both in-service and out of
service. Techniques that require a main to be taken out of service are typically used inside the
main and include:

= Remote field/electromagnetics (internal eddy current testing).
= Internal visual inspection.

®  Ultrasonic smart pig.

®  Magnetic flux leakage pig.

B Acoustic resonance technology (ART).

Remote Field/Electromagnetics (Eddy Current Testing)

Electromagnetic eddy current testing can detect surface and subsurface defects in metallic pipe.
In this technique, an energized coil produces an electromagnetic field near the pipe wall. The
eddy currents in the pipe wall create a magnetic field which is opposed to the coil’s magnetic
field. The eddy currents are distorted by defects in the pipe wall that change the impedance in the
coil. From the impedance changes, the pipe wall defects including fractures, erosion and
corrosion can then be mapped. Eddy Current Testing can be applied at the external or internal
surface of a pipe.

For smaller diameter pipe (16-inch and smaller) where manned access is not feasible, unmanned
inspections can be performed on a dewatered pipe where the equipment is driven through on a
small robotic tractor. A version of this technique called Remote Field Eddy Current (RFEC) is used
in the oil and gas industry to inspect steel pipe.

Disadvantages of this technique include pipe shut-down time for dewatering, cleaning and
inspection. In dense urban areas, adjacent utilities can cause electromagnetic interference.

Internal Visual Inspection

This technique requires the pipe be dewatered. Inspection is performed with a closed-circuit
television (CCTV) camera in a similar manner to how a gravity sewer is inspected. The
requirement for dewatering makes this method expensive for most mains. There is, however, a
relatively recent technology that allows for a CCTV camera inspection of a main without taking it
out of service, as discussed further this section for pipes in-service. Manual inspections using a
CCTV camera look for internal cracking; specifically, longitudinal cracking that may be a
precursor to failure, as well as tuberculation.

CDM
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Ultrasonic Smart Pig

An approach to measure the wall thickness in situ is by using ultrasonic devices attached to a
remotely controlled device, known as a pig, which is pushed through the pipe with water
pressure. The pig reads reflected ultrasound as it moves through the pipe and provides a
continuous profile of the pipe wall thickness. The pig is usually inserted by excavating and cutting
out a small section of the line. Alternately, a pig launching connection could be installed.

These devices are typically available in diameters of 6-inch to 36-inch. The pipe usually must be
cleaned of tuberculation deposits prior to inspection. Sometimes erroneous readings occur when
there are multiple pipe wall layers such as cement linings or external coatings. Bends with sharp
angles such as 90 degrees, as well as butterfly valves, are a problem for the pig to navigate.

Magnetic Flux Leakage Pig

Another continuous approach to measure the wall thickness in situ for metallic pipe is by using
magnetic flux leakage (MFL) density sensors attached to a remotely controlled pig that is
pushed/pulled through the pipe. The pipe is temporarily magnetized so that the pig can read
variations in magnetic flux between the pipe and the pig to determine flux leakage through the
pipe walls. That information is then converted to measure loss of pipe wall thickness. The process
can also detect delamination, weld porosity, circumferential cracks, etc., but it is unable to detect
axial cracks.

The pig is usually inserted by excavating and cutting out a small section of the line. Alternately, a
pig launching connection could be installed. These devices are typically available in 6-inch to 36-
inch size and require a “same-size” insertion/launching connection. The pipe usually must be
cleaned of tuberculation deposits prior to inspection.

Recent advances have improved the quality of data from “smart pigging” to allow for steel, cast
iron or ductile iron pipes with up to 1-inch of mortar lining to be inspected. Constant contact with
the pipe wall during inspection is no longer required to accurately detect pipe wall defects.
Butterfly valves and bends with sharp angles such as 90 degrees can be problematic for the pig to
navigate if less than 1.5 times the pipe inside diameter.

Acoustic Resonance Technology

A continuous approach using acoustic resonance technology (ART) for metallic pipe assessment
was developed in Europe by a company called Breivoll Inspection Technologies (BIT). The ART is
based on half-wave resonance where low frequency broadband acoustic pulses are emitted by the
scanner inside the pipe. The scanner is towed through the pipe with a cable. No contact with the
pipe wall is needed and tuberculation need not be removed, but it can only navigate bends of 11
degrees or less. Pipe thickness, internal and external corrosion and surface anomalies can be
identified with this technique.

The pipe is usually cut to insert the device and the line is then filled with water as a medium for
the acoustic emissions. The smallest size tool currently available is for 12-inch diameter pipe, but
smaller tools are under development. Sometimes internal cement linings can interfere with the
assessment of external corrosion.
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7.5.9.2 Direct Inspection — Pipe In Service

Direct investigation techniques that can be performed while the main remains in service can be
further subdivided into those techniques that can be done without excavation or minimal
excavation and those that require excavation to uncover a portion of the main.

Techniques that can be performed while the main remains in service and that do not require
excavation or only require vacuum extraction holes include:

= Remote field/electromagnetics (eddy current testing).
®  Internal video inspection.

= Ultrasonics.

= Magnetic flux leakage.

= Acoustics.

= Electromagnetic distress detection.

Investigation techniques that can be performed while the main remains in service, but require
test pit excavation for external examination include:

®  External sonic/ultrasonic testing.

= Pitting depth analysis.

®  Broadband electromagnetics (BEM).

= Magnetic Flux Leakage Detection.

®  Obtaining and examining pipe coupons.

Remote Field/Electromagnetics (Eddy Current Testing)

Electromagnetic eddy current testing can detect surface and subsurface defects in metallic pipe.
In this technique, an energized coil produces an electromagnetic field near the pipe wall. The
eddy currents in the pipe wall create a magnetic field which is opposed to the coil’s magnetic
field. The eddy currents are distorted by defects in the pipe wall that change the impedance in the
coil. From the impedance changes, the pipe wall defects can then be mapped including fractures,
erosion and corrosion. It can be applied at the external or internal surface of a pipe. In recent
years, research projects have developed small systems than can enter through fire hydrants or
other openings (e.g., SeeSnake by Pipeline Inspection and Condition Analysis Corporation (PICA))
and traverse bends and butterfly valves. PICA has both a free swimming device and a device
towed by cable that are capable of assessing metallic pipe up to 24 inches in diameter. Direct
contact with the pipe wall is not required.

Pure Technologies has a new technology called PureEM “Pipe Diver” for thin wall cast iron and
ductile iron pipe which is a free-swimming device that detects changes in the electromagnetic
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field of pipe. Cast iron pipe greater than %2 inch wall thickness is too thick for the PureEM pipe
diver. It can identify the size of a defect, the amount of wall loss, and broad areas of corrosion.

Internal Video Inspection

Pure Technologies has adapted its Sahara leak detection system (formerly by PPIC) to also deploy
a small camera with lighting directly into a live main. With this system, the camera is inserted
through at 2-inch tap in the main while the main is in service. Next, a small parachute is remotely
deployed that uses the flow of water to move the tethered camera along in the pipe. The video
tends to be a bit shaky while the camera is moving. However, this disadvantage has been
overcome by viewing freeze frames, much like a slide show. The technology is capable of viewing
mains as small as 10 inches in diameter. However, the distance investigated is limited typically by
the drag of the cable. Typically, the video can reveal information about the level of tuberculation,
visual cracks, offset or open joints, and failure or delamination of pipe linings. The actual pipe
metallic pipe wall itself is often obscured by the tuberculation or linings.

Wachs Water Services, who was recently acquired by Pure Technologies, and Game Consultants,
also have a video technology, the ]D7 Investigator, which can be inserted into a live main through
a fire hydrant or a 2-inch tapping. The device is pushed along in the pipe with flexible rod. The
self —-propelled system can turn corners such as a tee and can travel against flow. The unit can
also include a hydrophone for leak detection and transmitter for pipe location in addition to a
video camera. [t is typically used in mains 4-inch to 12-inch in diameter. For pipe larger than 12-
inch diameter, the LDS1000 system is available, but it cannot be launched via fire hydrants. It
requires a 2-inch or larger tapping and has a small parachute for propulsion like the Sahara
system described above.

Ultrasonics

Both Wachs Water Services and Game Consultants are licensed to employ a new ultrasonic pipe
condition assessment technology that can be launched through fire hydrants, 2-inch to 6-inch
taps, pressure fittings, and air valves, etc. The device is pushed along in the pipe with flexible rod
and the inspection length is about 330 feet for smaller diameter pipes. The device is the ]D7
PipeScan+™ technology by JD7 Pipeline Services LTD from Great Britain, and it provides multiple
point wall thickness measurements, corrosion and flaw identification, lining thickness, 3D pipe
dimensional profiling and CCTV inspection for water mains ranging from 4-inch to 12-inch. The
data collected allows for a more accurate analysis of remaining life of the pipe, measurement of
liner thicknesses and pipe profiles.

Magnetic Flux Leakage Pig

Another continuous approach to measure the wall thickness in situ in metallic pipe is by using
MFL density sensors attached to a remotely controlled pig that is pushed/pulled through the live
pipe. The pipe is temporarily magnetized so that the pig can read variations in magnetic flux
between the pipe and the pig to determine flux leakage through the pipe walls that is then
converted to measure loss of pipe wall thickness. The process can also detect delamination, weld
porosity, circumferential cracks, etc., but it is unable to detect axial cracks. It can also identify
pitting and areas of broad corrosion. The pig is usually inserted by excavating and cutting out a
small section of the line. Alternately, a pig launching connection or tapping sleeve and valve could
be installed. Pure Technologies currently offers MFL apparatuses for 8-inch to 12-inch pipe that
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can be either free swimming or winched through the live pipeline. It can penetrate cement linings
up to 1-inch thick. Constant contact with the pipe wall during inspection is no longer required to
accurately detect pipe wall defects. Bends with sharp angles such as 90 degrees can be
problematic for the pig to navigate if less than 1.5 times the pipe inside diameter.

Acoustics

Echologics Engineering Inc., now owned by Mueller Corporation, developed an acoustic leak
detection technology in a collaborative research effort with the National Research Council of
Canada (NRC). A spin-off of this was the “ePulse” technology that uses acoustics to measure the
remaining average minimum wall thickness or relative stiffness on many types of pipes, including
cast and ductile iron pipe in all sizes. In 2006, pilot testing of this new was performed at 11 sites
in the City of Hamilton, Canada. The basis for the new technology is the measurement of the speed
at which acoustic signals are transmitted through the water column along a section of pipe.
Typically, fire hydrants are flowed to induce acoustic signals in pipes. The acoustic signals are
subsequently measured by acoustic sensors spaced out at two separate points along the pipe on
fire hydrants, valves or air releases. The acoustic propagation velocity is computed between
sensors and based on pipe stiffness, an average minimum wall thickness of the pipe segment
between sensor points is calculated.

Typical distances for evaluation are about 300 feet to 500 feet. A limitation is that pipe wall
thickness may vary along the stretch of pipe being evaluated, but by keeping the length short the
results are likely to be more consistent with the actual pipe condition. For mains where there are
no hydrants, vacuum extraction holes might be needed to magnetically attach sensors to the pipe.
Vibration devices can also be attached in a similar manner to induce acoustic signals when
hydrants are not available.

Electromagnetic Distress Detection

Pure Technologies has developed new electromagnetic distress detection technology which is a
pipe wall assessment tool (PWA), called PurePWA. The technology can be deployed as either a
free swimming or tethered device that measures the Velari Effect, or the change in the magnetic
field. The technology is primarily a screening tool which identifies areas of stress caused by wall
pitting, poor bedding, heavy loading, joints, changes in pipe material, bends and fittings. In
addition, the data can be plotted to GIS with aerial overlay to determine the possible causes of
observed anomalies.

The new PWA technology can be paired with either the Sahara system (tethered) or the SmartBall
system (free swimming) to obtain information about potential leaks in conjunction with the PWA
tool. With the Sahara system, a sensor is inserted through at 2-inch tap in the main while the main
is in service. Next a small parachute is remotely deployed that uses the flow of water to move the
tethered sensor along in the pipe. The sensor, reportedly, can report on stressed pipe areas and
detect leaks as small as 0.005 gallons per minute. The position of the sensor can be tracked at
ground surface to within about 18-inches of its location, so finding the leak afterward for repair is
easy. The technology is capable of measuring pipe stress and leakage in mains as small as 10
inches in diameter. However, the distance investigated is limited typically by the drag of the cable.
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The SmartBall PWA system uses a free-swimming foam ball that is inserted into a live main that is
10 inches in diameter or larger. Inside the foam ball is a 2.5-inch aluminum core containing
electromagnetic detection equipment and acoustic instruments capable of detecting and locating
areas of pipe stress and very small leaks. The ball is typically inserted and extracted through a 4-
inch opening. It is capable of 15 hours of travel during which it communicates with receivers on
valves and other appurtenances. The system calculates the locations of points of pipe stress or
leaks by detecting acoustic pulses emitted by the ball at the receivers attached to pipe
appurtenances. The locations of the pipe stress or the leaks relative to the receiver positions are
determined by analyzing arrival times of the pulses and flow rate. When the ball is retrieved at a
down-gradient location, the information about the location of leaks is downloaded and post-
processed. The system has the advantage of being able to go long distances and pass through
open valves such as butterfly valves. Results can be influenced, however, by unsteady flow rates
that impact the travel speed of the ball in the pipe.

External Sonic/Ultrasonic Testing

This technology involves using an ultrasonic thickness device to determine the thickness of the
pipe wall around the circumference of the pipe in cast iron and ductile iron mains. A trench is
excavated so that the ultrasonic device can be manually applied around the main. This testing
may also be performed at locations where the pipe is already exposed such as an air release valve.
Any exterior pipe coatings must be removed, and the pipe must be cleaned before the device is
applied. A coupon of the main is sometimes taken to calibrate the ultrasonic testing device. The
disadvantage of ultrasound is that the readings are taken at isolated points as opposed to a full
pipe scan.

Another ultrasonic technology used in test pits, employs guided ultrasonic waves that are
propagated along pipes for long distances. When the waves meet an anomaly or pipe feature, the
waves reflect back to transducer. The distance to the defect is calculated by time of flight. The
amplitude of the signature determines the size of the defect. For bell and spigot pipe, it is usually
limited to one pipe length outside of the pit, as pipe bells reflect the waves back. Linings and
coatings are problematic for accurate readings.

Pitting Depth Analysis

This approach takes place in test pits and is usually combined with other analyses such as
External Sonic/Ultrasonic Testing. The pipe is typically exposed from 180 degrees to 360 degrees
of circumference. The pipe wall is then cleaned to bare metal and a grid is usually marked on the
pipe wall. At each grid intersection, a pitting depth gauge or similar device is used to measure the
depth of the pitting observed.

Broadband Electromagnetics

BEM uses a range of electromagnetic frequencies to detect a variety of thicknesses in ductile and
castiron pipe. The main benefit of BEM is that it can survey very accurately through ferrous pipe
coatings and linings. BEM is able to scan the whole exposed section of pipe for a full picture of
pipe condition (loss of metal, cracks, etc.), not just a number of isolated points. A combination of
investigation pits and keyhole excavations may be used in conjunction with an available tool for
remotely working down keyhole excavations to scan the upper part of the exposed pipe in the
keyhole.
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Magnetic Flux Leakage Technology

With MFL used externally, the pipe is temporarily magnetized so that the device can read
variations in magnetic flux between the pipe and the device to determine magnetic leakage
through the pipe walls that is then converted to measure loss of pipe wall thickness. The process
can also detect delaminations, weld porosity, circumferential cracks, etc., but it is unable to detect
axial cracks. If the pipe wall is first sand blasted, depths of pitting can also be accurately
determined. Echologics has exclusive USA rights to Great Britain’s Advanced Engineering
Solutions Limited’s (AESL) MFL technology, called SmartCAT™. For an exposed section of pipe,
the device can examine a 1-meter length of pipe for 360 degrees around the circumference.

Coupons/Cross Sections

Coupons and cross sections are pipe samples that are taken from selected locations to determine
the amount of internal or external corrosion in cast and ductile iron pipe. The disadvantage to
taking coupons is that it provides information only at the location where the coupon was taken,
and often corrosion is not uniform across the full length of the pipe. Several different types of
analysis can be performed on pipe samples. Examination of the depth of internal and external
graphitization, and pitting provides an indication of remaining pipe life and degree of corrosion.
This data should be collected in conjunction with a soil analysis to determine whether there is a
connection between ambient soil conditions and corrosion and graphitization. Strength testing to
determine the Modulus of Rupture using either the Talbot Strip Test or the preferred Ring Test
and tensile strength are also very useful. From these tests, the existing strength of a main can be
compared with the original design strength.

7.5.9.3 Indirect Inspection Techniques

Indirect techniques do not directly examine the physical condition of pipe wall. Instead, these
techniques collect data about parameters that can be related to a physical condition. Often a
desktop analysis of historical leak history information along with pipe age and material data can
be used with or without statistical models to predict the condition of mains. Another parameter,
leakage, can determine mains with frequent leakage issues. Frequent leakage may be an indicator
of joint or pipe wall problems that can lead to failure. Soil corrosion parameter analysis can be
used to predict the likelihood of external corrosion of metallic pipe that can lead to failure.
Finally, transient pressure analysis that determines the presence and severity of pressure
transients can indicate areas of concern in the distribution system with respect to potential pipe
failure.

Desktop Technologies

Failure forecasting using (linear extended Yule process) LEYP and/or other statistical tools
provides an indirect method of pipe condition assessment. This approach is suitable for
developing system-wide assumptions about pipe condition, differentiated by break/leak history,
age, material or other characteristics. Using failure forecasting in conjunction with collecting
physical condition assessment data provides a basis for establishing probabilities of failure, an
essential part of the process for prioritizing capital projects by risk; confirming LEYP results; and
for larger mains, monitoring the change in condition over time.
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Leak Detection Technologies

Conventional acoustic leak detection requires that a special listening device to be in contact with
the water main at hydrants or gate valves to hear the sound of water leaking from the main.
Another acoustic approach listens for leaks at the ground surface over the mains. Both of these
techniques are impacted by background noises in nearby sewers and drains, as well as traffic on
the street. There are, however, relatively new technologies that can listen for leaks from within
the main itself. These technologies, Sahara system and Smart Ball by Pure Technologies, use
hydrophone sensor technology that travels in the main while it is still in service. Other
technologies involve mobile or fixed acoustic sensors, acoustic fiber optics, thermal sensing,
thermography, ground penetrating radar, and chemical detection.

Pure Technologies — Sahara

A sensor is inserted through at 2-inch tap or larger in the main while the main is in service. Next a
small parachute is remotely deployed that uses the flow of water to move the tethered sensor
along in the pipe. The sensor, reportedly, can detect leaks as small as 0.005 gallons per minute.
The position of the sensor can be tracked at ground surface to within about 18-inches of its
location, therefore finding the leak afterward for repair is more precise. The technology is capable
of measuring leakage in mains as small as 10-inches in diameter. However, the system cannot
maneuver through butterfly valves, which are often found on large mains and the distance
investigated is limited typically by the drag of the cable.

Pure Technologies — SmartBall

The SmartBall system uses a free swimming foam ball that is inserted into a live main that is 10-
inches in diameter or larger. Inside the foam ball is a 2.5-inch aluminum core containing acoustic
instruments capable of detecting and locating very small leaks. The ball is typically inserted and
extracted through a 4-inch opening. It is capable of 15 hours of travel during which it
communicates with receivers on valves and other appurtenances. The system calculates the
locations of leaks by detecting acoustic pulses emitted by the ball at the receivers attached to pipe
appurtenances. The locations of the leaks relative to the receiver positions are determined by
analyzing arrival times of the pulses and flow rate. When the ball is retrieved at a down-gradient
location, the information about the location of leaks is downloaded and post-processed. The
system has the advantage of being able to go long distances and pass through open valves such as
butterfly valves. Results can be influenced, however, by unsteady flow rates that impact the travel
speed of the ball in the pipe.

Thermography

Especially in winter, water leaking from a water main can be warmer than the surrounding
ground. This leakage can create warmer saturated zones below the ground surface. The converse
is true in summer months. These saturated zones can be detected by a technique called
thermography that uses an infra-red device to detect the different in temperature of leakage just
below the ground surface. The limitation of this method is in areas of high groundwater or when
leakage moves down and away from the pipe instead of saturating the ground near the surface.

Ground Penetrating Radar (GPR)

This technique typically sends electromagnetic waves into the ground that bounce off objects and
reflect back to a receiver. A picture of below ground objects, rocks and voids is obtained. It has
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also been successful in detecting leaks. A trained experienced operator is required to identify
leaks and the ground penetrating radar (GPR) unit must travel over the pipe location. Therefore,
the location of the pipe needs to be known or identified with the GPR and it needs to be
accessible.

7.6 Additional Distribution System Recommendations
The City has established the following distribution system practices:

®  Current City practice is to replace lead services during water main replacement projects
and during service line and water main repair work whenever they are encountered.

®  Current City practice is to exercise and test public fire hydrants on an annual basis and to
require property owners to exercise and test private fire hydrants.

=  The City has maintained a periodic leak detection program for decades and for the last
several years increased that to an ongoing annual program, utilizing leak noise correlator
technology, which currently covers one quarter of the water system per year.

=  The City is nearing completion on a large meter and turbine meter change out program and
transitioning to an ongoing meter maintenance program that will change out all meters
before they reach a threshold level of minimum acceptable accuracy. A program and
facilities for meter testing and calibration is planned to refine the parameters used to
determine the change out frequency.

= The City is beginning a field water quality testing plan for nitrification parameters and
laboratory testing for bacteriological parameters relevant to ammonia oxidizing bacteria
and nitrifying bacteria within the distribution system. The goal of these efforts is to develop
a better understanding of the annual growth and development cycle and the spatial
distribution of the bacteriological populations in the water system biofilm so as to develop
a nitrification action plan that is specific to the City’s system and will provide effective
responses to the annual nitrification cycle.

The following distribution system related items are recommended:

®  The City should implement an annual Unidirectional Flushing Program in order to clean,
improve water quality, and restore capacity in distribution mains.

B Pending legislation related to lead service lines and proposed revisions to the Lead and
Copper Rule may push to require replacement of all lead service lines. The City should
continue to monitor regulatory changes.

= The City should implement a valve exercise program with a portion of City valves that are
replaced annually.
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Benchmarking of Water Division Staffing

8.1 Introduction

One component of the City of Bloomington Water Infrastructure Master Plan is the benchmarking
of staffing levels in the Public Works Water Division against other similar utilities based upon
various national surveys. Benchmarking metrics may be used to track internal performance and
goals of the utility over time. This Section describes the American Water Works Association
(AWWA) metrics for evaluating water utility staff, the 2018 AWWA utility survey staffing
benchmarks, and results of applying these metrics to the City of Bloomington Public Works Water
Division staff.

Benchmarking provides a set of standardized metrics for comparing one’s own performance to
that of others. In the case of water utilities, benchmarking metrics are derived from a sample of
utilities which can then be used to see how one’s own metrics compare to those of a larger group.
However, no other water utility has the exact same composition, service area and customer base
as the Bloomington Public Works Water Division. Therefore, the best use of benchmarking
metrics is in developing a standardized metric that can be used over time to monitor one’s own
performance.

The AWWA Benchmarking Survey covers areas of organizational development, business
operations, customer relations, and water operations. However, this benchmarking evaluation for
the City of Bloomington is focused on an assessment of staffing levels. The benchmarking
performance indicators for staffing consist of the total number of full-time employees (FTEs), the
ratio of number of accounts to FTEs, the ratio of water production to FTEs and the percentage of
staff by job category.

In terms of other benchmarking metrics like water quality, the City of Bloomington is comparable
to utilities of similar size and water quality. In terms of benchmarking related to annual spending
on water infrastructure, the City does recognize that its annual spending on capital projects
especially water mains is lower than utility peers of similar age and size, but this is being
addressed as part of the Master Plan implementation.

8.2 Benchmarking Current Staffing Levels

The City of Bloomington Public Works Water Division currently has 52 full-time employees
(FTEs). Figure 8-1 shows the 75t percentile, median, and 25t percentile of three categories
water utilities in the 2018 benchmark survey.

First, the AWWA benchmark survey reports data for water utilities, wastewater utilities, and
combined utilities. The data reported only for water utilities is compared with the City of
Bloomington staff metrics. This category is labeled “Water Utility”. Secondly, metrics for a subset
of these utilities that have a population served from 50,001 to 100,000 are shown and labeled
“Population Served”. Third, a second subset of the Water Utility sample that is in the central US
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region is labeled as “Region”. This region includes utilities from lowa, Illinois, Indiana, Ohio,
Michigan, Wisconsin, Minnesota, South Dakota, North Dakota, and Ontario, Canada. The
comparison in Figure 8-1 shows that the Public Works Water Division staff are below median in
comparison with the sample of water utilities and the regional subset, but nearly on par with the
75t percentile of utilities with the same range of population served.
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Figure 8-1. Comparison of Total Full-Time Employees

The ratio of number of accounts to FTEs is about 620 accounts per FTE, while the ratio of water
production to FTEs is 0.20 MGD per FTE. Figure 8-2 shows the Bloomington ratio of number of
accounts to FTEs relative to the same metric for other water utilities in the AWWA 2018
Benchmarking Survey. As illustrated in Figure 8-2, Bloomington’s metric of accounts per FTE is
similar to the 75t percentile of the water utilities (sample size (N) of 45 utilities) and the 75t
percentile of water utilities of similar population served (N = 15) yet is near the median relative

to water utilities in the same geographic region (N = 14).

Figure 8-3 shows that Bloomington’s metric of water production in MGD per FTE is similar to the
median of the water utilities (N = 50), slightly below the median of water utilities of similar
population served (N = 17) and is slightly below the 25t percentile relative to water utilities in

the same geographic region (N = 22).
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Accounts per FTE
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Figure 8-2. Comparison of Number of Accounts per Full-Time Employee
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Figure 8-3. Comparison of Water Production in MGD per Full-Time Employee
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The AWWA Benchmarking Survey uses the staffing categories shown in Table 8-1 for tracking
the percentage of FTEs for water services. The two primary staffing categories are: Operations &
Maintenance; and Management, Engineering, Customer Services & Other. There are three
secondary job categories under operations & maintenance and sixteen secondary categories
under management, engineering, customer services & other for a total of nineteen secondary job
categories.

Table 8-1. AWWA Staff Categories for Benchmarking Water Utilities

FTE Category

Operations & Maintenance

Water Supply

Water Treatment

Water Transmission & Distribution

Management, Engineering, Customer Services, & Other

Engineering

Utility Planning

Lab Services/ Compliance

Customer Service/ Call Center

Customer Billing

Public Relations

Finance

Human Resources
IT

Facilities
Fleet

Legal/ Administrative

Safety
Risks/ Claims
Security

Other
Source: AWWA 2018, Table 1-2B

The 2018 organizational chart for the Bloomington Public Works Water Division shows 52 FTEs
among more than 30 job titles.

The City of Bloomington job titles are listed in Table 8-2 with the corresponding number of FTEs,
as derived from the organizational chart. Also shown in Table 8-2 is an assignment of one of the
two primary AWWA job categories and one of the 19 secondary AWWA job categories to each of
the Bloomington Public Works Water Division job titles. Part-time positions are counted as 0.5
FTE.
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Table 8-2. City of Bloomington Job Titles with Corresponding AWWA Job Categories

Bloomington FTE Category ’ FTEs AWWA Job Categories =

General Specific
Public Works Director 0.5 Management, Engineering, Customer Services |Legal / Administrative
Assistant Public Works Director 0.5 Management, Engineering, Customer Services |Legal / Administrative
Operations Manager 1.0 Management, Engineering, Customer Services |Legal / Administrative
Staff Engineer 2.0 Management, Engineering, Customer Services |Engineering
Staff Engineer 0.5 Management, Engineering, Customer Services [Engineering
Management Analyst 0.25 |Management, Engineering, Customer Services |[Engineering
GIS Intern 1.0 Management, Engineering, Customer Services [Engineering
Meter Services - Superintendent 1.0 Operations & Maintenance Water Transmission & Distribution
Meter Services - Crew Leader 1.0 Operations & Maintenance Water Transmission & Distribution
Meter Services 3.0 Operations & Maintenance Water Transmission & Distribution
Meter Reader 1.0 Operations & Maintenance Water Transmission & Distribution
Office Manager 0.25 |Management, Engineering, Customer Services |Customer Service / Call Center
Support Staff IV 2.25 |Management, Engineering, Customer Services |Customer Service / Call Center
Property Manager 0.5 Management, Engineering, Customer Services [Facilities
Property Manager 0.5 Management, Engineering, Customer Services [Facilities
Water Purification - Superintendent 1.0 Operations & Maintenance Water Treatment
Laboratory Supervisor 1.0 Management, Engineering, Customer Services |[Lab Services / Compliance
Lab Technician 1.0 Management, Engineering, Customer Services |[Lab Services / Compliance
Lake Facilities - Crew Leader 1.0 Operations & Maintenance Water Supply
Lake Facilities - EQuipment Operator 2.0 Operations & Maintenance Water Supply
Lake Facilities - Coutesy Patrol 1.0 Management, Engineering, Customer Services [Facilities
Lake Facilities - Lake Parks Maintenance 1.0 Management, Engineering, Customer Services [Facilities
Water Plant Operator 4.0 Operations & Maintenance Water Treatment
Water Plant Relief Operator 3.0 |Operations & Maintenance Water Treatment
Mechanical Maintenance - Superintendent 0.5 Operations & Maintenance Water Transmission & Distribution
Mechanical Maintenance - Superintendent 0.5 Operations & Maintenance Water Treatment
Pump Station - Crew Leader 1.0 Operations & Maintenance Water Transmission & Distribution
Pump Station - Maintenance 2.0 Operations & Maintenance Water Transmission & Distribution
Mechanic - Crew Leader 1.0 Operations & Maintenance Water Treatment
Mechanic 1.0 Operations & Maintenance Water Treatment
Mechanic - Utility Worker 1.0 Operations & Maintenance Water Treatment
Electrician 1.0 Operations & Maintenance Water Treatment
Electrician 1.0 Operations & Maintenance Water Transmission & Distribution
Water Distribution - Superintendent 1.0 Operations & Maintenance Water Transmission & Distribution
Water Maintenance - Crew Leader 2.0 Operations & Maintenance Water Transmission & Distribution
Water Maintenance 7.0 Operations & Maintenance Water Transmission & Distribution
Hydrant Maintenance 0.5 Operations & Maintenance Water Transmission & Distribution
Water Maintenance - JULIE Crew Leader 1.0 Management, Engineering, Customer Services |Engineering
Water Maintenance - JULIE Technician 1.0 Management, Engineering, Customer Services [Engineering
TOTAL 52

The Bloomington Public Works Water Division FTEs organized by the AWWA job categories and

corresponding percent of FTEs per job category are shown in Table 8-3.
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Table 8-3. Benchmarking of City of Bloomington 2018 Public Works Water Division Staff

FTE Category BWD FTE %

Operations & Maintenance 36.5 70.5%

Water Supply 3 5.8%

Water Treatment 125 24.2%

Water Transmission & Distribution 21 40.6%
Management, Engineering, Customer Services, & Other 15.25 29.5%

Engineering 5.75 11.1%

Utility Planning

Lab Services/Compliance 2 3.9%

Customer Service/Call Center 2.5 4.8%

Customer Billing

Public Relations

Finance

Human Resources

IT

Facilities 3 5.8%

Fleet

Legal/Administrative 2 3.9%

Safety

Risks/Claims

Security

Other

Figures 8-4 through 8-13 illustrate the comparison of the Bloomington FTEs by AWWA job
category in comparison to the water utility benchmarks, water utilities within the same
population served benchmark and water utilities within the same geographic region.

In the 2018 Benchmark Survey, the median response with respect to the percent of total staff
listed under operations and maintenance was 43.9 percent, with a range from the 25t percentile
response of 36.5 percent up to the 75t percentile response of 53.5 percent. Note that this range of
responses is for water utilities of all sizes, which may introduce potential bias when compared
with the City of Bloomington data. The median response with respect to the percent of total staff
listed under management, engineering, customer services & other was 55.2 percent, with a range
from the 25t percentile response of 46.1 percent up to the 75t percentile response of 63.8
percent. Under each of these primary job categories are the median and percentile responses for
each of the secondary job categories.

The Bloomington Public Works Water Division has a slightly higher percentage of staff (70.5
percent) in operations & maintenance (Figure 8-4). Although this percentage is above the 75t
percentile among the water utilities in the same range of population served it is aligned with the
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75t percentile regionally. It is also important to note that Bloomington is unique in terms of the
number and age of the facilities it operates, and the responsibilities it has in terms of operation
and maintenance. The percent of staff in water supply is slightly above the median of all water
utilities and is at the median for utilities in the same population served range (Figure 8-5). The
high percentage of staff in operations and maintenance is due in part to the high percentage of
staff designated for water treatment, pumping (Figure 8-6) and water distribution (Figure 8-7).

Conversely, there is a low percentage of staff (30.5 percent) in management, engineering,
customer service and other categories. Bloomington is at or below the 25t percentile relative to
the benchmark groups (Figure 8-8). The percent of staff in engineering is higher than the 75t
percentile relative to water utilities and regionally but only slightly above the median of water
utilities with similar population served (Figure 8-9). The percent of staff for lab services and
compliance is just below the median of the three benchmark groups (Figure 8-10) while the
percent of staff for customer service is below the 25t percentile of all three groups (Figure 8-11).
Bloomington FTEs assigned to facilities is high relative to the benchmark groups (Figure 8-12);
however, for the City of Bloomington this category includes staff that patrol the lakes and
maintain and manage property around the lakes. The percent of Bloomington staff for legal and
administrative services is near the median of all three benchmark groups (Figure 8-13).

This section has compared the staffing of the Bloomington Public Works Water Division to a
sample of other water utilities using a set of standardized metrics. However, no other water
utility has the exact same composition, service area and customer base as the Bloomington Public
Works Water Division. Therefore, the best use of the benchmarking metrics presented in this
section would be to use these metrics over time (e.g., annually) to monitor the staffing goals of the
Bloomington Public Works Water Division with recognition of staffing needs of new projects.
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Percent Transmission & Distribution
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Percent Customer Service / Call Center
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Percent Legal / Administration
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8.3 Staff Required for Capital Improvements

If all of the recommendations outlined in this Water Infrastructure Master Plan are implemented,
the City will embark on approximately a $150 million capital improvement program over the next
20 years. To implement a capital program of this size and complexity, most utilities will outsource
much of the work to outside consultants and contractors to avoid the challenges associated with
hiring, training and retaining qualified staff with the varied areas of expertise required. Even with
the majority of the work outsourced to consultants and contractors, there is a significant amount
of coordination and oversight required for successful implementation of the program. The City is
not currently staffed to handle the additional workload associated with this program.

Therefore, CDM Smith recommends that the City consider adding the following positions to the
Engineering Department:

®  Program Manager: Responsible for overall implementation of the City’s capital
improvement program. This individual would carry the overall coordination responsibility
in terms of coordination between projects, balancing funds and impacts on the City. [t may
be beneficial for the City to hire this individual on a contract basis, as they may have limited

duties once the program is completed.

®  Facilities/Water Treatment Project Manager/Engineer: Responsible for organizing and
implementing the improvements within the water treatment plant and remote facilities.
Duties would involve coordination with outside consultants to complete the design and
construction oversight of these improvements, coordination between the City’s
operations/maintenance staff and the outside consultants, coordination with the City’s
purchasing division for bidding various improvement packages to general contractors, and
oversight of the general contractors completing the improvements. Once the capital

CDM
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program is complete, this position could remain and continue to serve as the facilities
engineer.

B Distribution System Project Manager/Engineer: Responsibilities are similar to the
Facilities/Water Treatment Engineer, except the Distribution System Engineer’s focus is on
rehabilitation and replacement of buried assets located within the distribution system. This
person can oversee the work of consultants assigned water distribution related projects
and can coordinate with other City departments and utilities. Once the capital program is
complete, this position could remain and continue to serve as the distribution system
engineer.
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Section 9

Water Infrastructure Master Plan Project Summary

The tables below summarize the recommended projects for the water quality and regulatory
improvements (Table 9-1), facilities improvements (Table 9-2), and the water distribution
system improvements (Table 9-3) to provide an overview of the 20-year capital needs for the
entire City of Bloomington water system. Table 9-4 totals all of the recommended improvements

to provide the 20-year recommended capital expenditures. Note that all costs in the Water

Infrastructure Master Plan are presented in 2019 dollars and will need to be adjusted for inflation
once they are prioritized after the rate study is complete and an overall annual budget for capital
improvements is established. Project summary sheets are included at the end of this section for
all of the major improvements listed in the tables below.

Table 9-1. Water Quality and Regulatory Improvements

Project Description

Estimated Cost

New PAC Facility at the Water Treatment Plant to $500,000
Remove Taste and Odor Compounds

Additional Groundwater Supplies to Allow Blending for $10,000,000
Nitrate Compliance

Sludge Disposal Study $50,000
Distribution System Corrosion Study $100,000
Risk and Resiliency Assessment $100,000
Water Stability Study $100,000
Total (Rounded) $11,000,000

Refer to Sections 4 and 6 for additional details.

Table 9-2. Facilities Improvements

Project Description

Water Treatment Plant Immediate Improvements
(includes ventilation issues and chlorine gas scrubber)

Estimated Cost

$800,000 (all HVAC upgrades)

$300,000 (Scrubber and chlorine
ducting)

Water Treatment Plant Upgrade Project (includes all
recommended rehabilitation work, new raw water pump
station, and new filtration building)

Priority Projects:
Recarb/infilco demo $1.65M

Filter Demo $2.2M (Add $1.25M for
original plant demo)

New Raw Water PS $10M
Recarb Bypass Piping ($550,000)
Ammonia upgrades $1.1M

Total for all WTP upgrades is $59M

Division Street and Enterprise Pump Station Replacement $10,000,000

Other Pump Stations and Remote Facilities $6,900,000

Pump Station Backup Power $2,000,000

Total $79,000,000
9-1



Section 9

It is important to note that several projects (primarily electrical) for the Old Plant Building would
be redundant if the City elected to build a new facility right away, however since the timing is
unknown and the electrical projects are considered medium to high priority, these projects are
assumed to be short-term rehabilitation projects while the long-term would assume a new facility
would replace the Old Plant Building that would include new filters as well. This should be
further evaluated during the recommended Filter Study.

Refer to Sections 5 and 6 and Appendices B, C, and E for additional details. While the cost of the
WTP improvements are significant, a simple $3 to $4/gallon for a new WTP would yield a $72M
to $96M cost, which is significantly more than estimated costs presented above for the WTP
portion.

Table 9-3. Water Distribution System Improvements

Project Description ‘ Estimated Cost

Extreme Risk Main Replacement (approximately 4.1 miles $6,300,000
(1.0% of system))

High Risk Main Replacement (approximately 6.9 miles $10,600,000
(1.5% of system))

Medium Risk Main Replacement (approximately 21.4 $33,000,000
miles (4.7% of system))

Fire Flow Related Improvements $2,700,000
Water Quality Monitoring Stations $150,000
Total (Rounded) $52,750,000

Refer to Section 7 and Appendix G for additional details.

Table 9-4. Summary of Recommended 20-Year Capital Improvement Costs

Project Description ‘ Estimated Cost
Water Quality and Regulatory Improvements $11,000,000
Facilities Improvements $79,000,000
Water Distribution System Improvements $52,750,000
Total (Rounded) $142,750,000
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POWDERED ACTIVATED *
CARBON (PAC) FACILITY

Asset Type: PAC Feed System
Project Type: Design and Construction

Project Location: Bloomington WTP

EXISTING SYSTEM PROJECT LOGISTICS
Existing system uses granular activated Present Worth Estimate — $500,000
carbon (GAC) media in filters. GAC is
used to remove taste and odor-causing Priority Rating — 3 of 5
compounds.

While geosmin and 2-methylisoborneol
(MIB) levels are usually low, occasional
spikes still occur in the system.

PROJECT PLAN

Add a powdered activated carbon (PAC) slurry feed system at the intake to feed 35-52
Ib/hr of PAC slurry. Feed rates assume a flow rate of 10 MGD.

Planning level evaluation assumes a 30-day storage silo, feed hopper, wetting cone, and
mixing eductor. Verify and advance the design.

PROJECT DRIVERS
Geosmin and MIB spikes cause taste and odor complaints from consumers.

Existing GAC filter media decreases in effectiveness over time. Diminished effectiveness of
the existing system will drive construction of a new process.

COORDINATION REQUIRED
Coordinate construction with existing WTP operations.
Coordinate performance with compliance and other regulatory requirements.

Coordinate maintenance and operations during construction and start-up.

August 2019




ADDITIONAL GROUNDWATER
SUPPLY WELLS

Asset Type: Wells
Project Type: Design and Construction *

Project Location: To Be Located

EXISTING SYSTEM PROJECT LOGISTICS

All raw water entering the WTP originate Present Worth Estimate — $10M

from two surface lakes. Lakes have o ]
seasonally high nitrate concentrations. Priority Rating — 4 of 5

Two groundwater wells have been drilled,
but are not yet operational.

PROJECT PLAN

Drill seven additional wells. It is assumed that each well can produce 0.9 MGD. Seven
wells will meet nitrate MCL under maximum demand conditions with one well reserved

for redundancy.

Connect new wells to the water treatment plant.

PROJECT DRIVERS

Establishing new wells will allow for blending of raw water for nitrate compliance if nitrate
levels in surface water continue to rise.

COORDINATION REQUIRED

Identify the location in the water treatment process where groundwater blending will need
to occur.

A corrosion study is needed to determine if introducing groundwater will increase corrosion
in the distribution system.

If groundwater is to be blended at the head of the plant, further study is needed to
determine the impact of radionuclides present in groundwater on the lime softening

sludge.
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SLUDGE DISPOSAL STUDY

Asset Type: Sludge Processing and Disposal
Project Type: Study

Project Location: Bloomington WTP

EXISTING SYSTEM PROJECT LOGISTICS

Raw water is softened by adding lime Present Worth Estimate — $50,000
slurry to the clarifiers. o ]
Priority Rating — 4 of 5
Slurry residual is pumped from the
softening process to lagoons.

PROJECT PLAN

If groundwater is added to the head of the Water Treatment Plant, radionuclides may be
introduced to the system. This study evaluates impacts of adding groundwater
containing radionuclides to the treatment system.

A key conclusion of this study is to identify how sludge with radionuclides needs to be
properly disposed.

PROJECT DRIVERS

Adding groundwater to the head of the water treatment process allows for better nitrate
compliance. Groundwater testing identifies the presence of radionuclides. Radionuclides
may be present in softened sludge.

COORDINATION REQUIRED

Determine a location where groundwater will be added to the treatment process. This
study is only needed if groundwater is added prior to softening.

Coordinate results from this study into the project to establish additional groundwater
supply wells.

Sludge sampling may contain hazardous waste. Disposal of samples obtained for this study
will need to be properly disposed of.
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WATER STABILITY STUDY

Asset Type: Process Improvements

Project Type: Study

Project Location: Bloomington WTP

EXISTING SYSTEM PROJECT LOGISTICS

Recarbonation process is a hydraulic Present Worth Estimate — $100,000
bottleneck at the Bloomington WTP due

to buildup of lime solids and weir height. ~ Priority Rating — 4 of 5

PROJECT PLAN

Conduct a water stability study to:

Evaluate the available mixing of carbon dioxide the current pH meter location with
respect to the dosage location;

Identify process improvements, such as increasing carbon dioxide dosage to prevent
post-precipitation of calcium solids; and

Evaluate the option to abandon existing Recarbonation Basins in favor of bypass
piping.

PROJECT DRIVERS

Existing recarbonation process was identified as a hydraulic bottleneck due to the height of
influent weirs and precipitation of lime solids built up in influent piping. This water stability
study is needed to determine the best solution to this problem.

COORDINATION REQUIRED

Study should be completed before recarbonation improvements are made.

Coordination is needed with IEPA if bypass piping is being considered as it would not meet
Ten States Standards design and operating requirements for Recarbonation Basins.
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DISTRIBUTION SYSTEM
CORROSION STUDY

Asset Type: Water Mains
Project Type: Study *

Project Location: Distribution System

EXISTING SYSTEM PROJECT LOGISTICS

The existing system uses only conveys Present Worth Estimate — $100,000
treated surface water. o ]

Priority Rating — 4 of 5
Groundwater samples show a relatively
high chloride to sulfate mass ratio
(CSMR).

PROJECT PLAN

Conduct a bench scale test within the water treatment plant to determine if higher CSMR
and lower pH of finished water would result in corrosion-related issues in the water
treatment plant and distribution system piping.

Consider any whether any existing corrosion in the distribution system would be
advanced by introducing groundwater.

PROJECT DRIVERS

Blending groundwater with surface water is currently being considered as a nitrate control
strategy.

The impact of introducing groundwater into the distribution system would need to be
evaluated to confirm this practice would not increase damage to the distribution system.

COORDINATION REQUIRED

Determine a location where the groundwater needs to be added to the treatment process.

Coordinate results with the study to treat softening sludge.

Coordinate results of this study with nitrate control strategies. The decision to blend
groundwater as a nitrate control strategy is contingent upon the results of this study.

Identify feasible locations to excavate and sample pipe condition.

Identify optimal inspection technologies and methods.
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WATER TREATMENT PLANT AND ¢
DISTRIBUTION SYSTEM RISK AND
RESILIENCY ASSESSMENT

Asset Type: All Assets
Project Type: Study *

Project Location: Bloomington WTP and
Distribution System

EXISTING SYSTEM PROJECT LOGISTICS

America’s Water Infrastructure Act of Present Worth Estimate — $100,000
2018 was recently passed. o )
Priority Rating — 5 of 5
Current requirements state that an
emergency response plan must be in
place.

PROJECT PLAN

Conduct a desktop level and systematic assessment of system risks and resiliency.

The assessment should cover:
+ Risks to the system from malicious acts and natural hazards;

Resilience of pipes, conveyance infrastructure, source water quality and intake,
treatment processes, storage and distribution facilities, and computer or other
automated systems;

Monitoring practices;

Stabilization of account management, including invoicing and payroll;
Use, storage, and handling of chemicals; and

Operation and maintenance of system.

Prepare an emergency response plan following the assessment to address its findings.

Review, and revise if necessary, the assessment and emergency response plan every five
years.

PROJECT DRIVERS
This study is required by the Community Water System Risk and Resilience Act.

Certification and verification of completion must be submitted to the EPA by 12/31/20.

Completion of the emergency response plan must be submitted within 6 months of the
assessment.

COORDINATION REQUIRED
Submit documentation and results to the EPA.
Renew this certification every five years.

Coordinate results with operations, maintenance and administration
as required. August 2019




WTP IMMEDIATE IMPROVEMENTS- *
HVAC UPGRADE

Asset Type: HVAC System
Project Type: Design and Construction

Project Location: Bloomington WTP

EXISTING SYSTEM PROJECT LOGISTICS
Chemical storage areas lacks adequate Present Worth Estimate — $800,000
ventilation.

Priority Rating — 5 of 5
Existing exhaust systems are not directly
routed outdoors.

PROJECT PLAN
Upgrade HVAC system.

Reroute the exhaust system so ductwork discharges outside without being routed
through internal spaces.

Upgrade ventilation system for the Fluoride Room.

PROJECT DRIVERS
Leaks could result in chemically impacted air discharged into interior spaces.

Proper ventilation of chemical systems is required.

COORDINATION REQUIRED

Evaluate the system to identify the optimal layout for the new exhaust system.

Coordinate HVAC upgrades with additional improvements required as part of the chlorine
scrubber project.
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WTP IMMEDIATE IMPROVEMENTS- *
GAS SCRUBBER

Asset Type: Scrubber and Chlorine Ducting
Project Type: Design and Construction

Project Location: Bloomington WTP

EXISTING SYSTEM PROJECT LOGISTICS
Chlorine emergency ventilation system Present Worth Estimate — $300,000
consists of outside air louver and exhaust o )
duct. Priority Rating — 5 of 5

Exhaust duct travels through interior
spaces before reaching outside.

Activated automatically by sensors or
manually by switches.

PROJECT PLAN

Install a dry chlorine gas scrubber for chlorine application room and chlorine storage
room.

The scrubber system could be located outdoors at-grade outside of chlorine room on
west side of building.

PROJECT DRIVERS

A gas scrubber is not provided in all rooms where gas chlorine is used. The current industry
best practice is to provide a gas scrubber where gas chlorine is used.

COORDINATION REQUIRED
Coordinate exhaust routing with other HVAC and ductwork improvements.

Coordinate maintenance and operations during construction and start-up.
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RECARBONATION BASIN AND *
INFILCO DEMOLITION

Asset Type: Recarbonation Basins
Project Type: Demolition

Project Location: Bloomington WTP

EXISTING SYSTEM PROJECT LOGISTICS
Two parallel, circular, open Present Worth Estimate — $1.65M
Recarbonation Basins containing influent o )
weir and diffuser chamber with Priority Rating — 2 of 5

serpentine v-notch “finger weir” effluent.

Infilco Accelator clarifier unit is not in
use.

PROJECT PLAN

Abandon and demolish existing Recarbonation Basins and unused Infilco Accelator if
replaced with bypass piping.

PROJECT DRIVERS

Existing recarbonation process was identified as a hydraulic bottleneck due to the height of
influent weirs and precipitation of lime solids built up in influent piping. Bypass piping
solves the hydraulic bottleneck and eliminates the need for the existing basins.

Demolition of unused infrastructure creates more available space for new filters or other
projects.

COORDINATION REQUIRED

Variance is needed from IEPA as bypassing piping does not meet Ten States Standards for
recarbonation detention time.

Coordinate with West Filter demolition and construction.
This project should be considered as part of overall Old Plant Building upgrade project.

Recarbonation bypass piping needs to be constructed prior to demolition.
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FILTER DEMOLITION

Asset Type: Filters
Project Type: Demolition

Project Location: Bloomington WTP

EXISTING SYSTEM PROJECT LOGISTICS

The old plant building houses twelve Present Worth Estimate — $3.45M
filters and is approaching 90 years old. o .
Priority Rating — 3 of 5
Filters 1 and 12 are currently removed
from service.

PROJECT PLAN
Abandon and demolish West Filters.
Demolish the Old Plant Building.

Replace the with new filters (Future Project).

PROJECT DRIVERS
Existing Old Plant Building and West Filters need significant modifications.
Process and architectural related needs were identified in the old plant building.

Rehabilitation costs for existing structure may outweigh cost-benefit ratio of a new filter
addition.

Unused buildings require demolition per the fire marshal.

COORDINATION REQUIRED

Conduct a study to identify filter improvement needs.

Determine whether existing clearwells should remain in place or if they should be included
in the demolition project.

Coordinate demolition with other projects in the Old Plant Building.
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RAW WATER PUMP STATION

Asset Type: Pump Station
Project Type: Design and Construction

Project Location: Bloomington WTP

EXISTING SYSTEM PROJECT LOGISTICS
+ The Low Lift Pump Station has two Present Worth Estimate — $10M
horizontal centrifugal pumps and one end o ]
suction centrifugal pump. Priority Rating — 3 of 5

Pumps are used to draw water from Lake
Bloomington and convey through the
treatment plant.

PROJECT PLAN

Replace existing Low Lift Pump Station with a new pump station. Design the pump
station to meet current Hydraulic Institute (HI) standards.

Replace intake pipes from Lake Bloomington and connect pipes to the new pump station.

PROJECT DRIVERS

The existing pump station is approaching its design life. The structure and equipment are
aging.

There are nonfunctioning valves and equipment in the existing pump station.

The pump station’s current layout does not meet Hydraulic Institute (HI) standards.

COORDINATION REQUIRED

Coordinate with other large scale master plan projects including decommissioning the Old
Plant Building.

Ensure that a supply of raw water to the treatment plant is maintained during
construction.
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WATER TREATMENT PLANT *
REHABILITATION

Asset Type: Process
Project Type: Construction

Project Location: Bloomington WTP

EXISTING SYSTEM PROJECT LOGISTICS

The old plant building houses twelve Present Worth Estimate — $42M
filters and is approaching 90 years old L .
Priority Rating — 4 of 5
Filters 1 and 12 are currently removed
from service

Aging infrastructure and equipment was
found throughout the Old Plant Building.

PROJECT PLAN
Construct new West Filters.

Replace VFDs in the Old Plant Building and replacement of aging electrical equipment.
Add air scour and filter to waste to Main Plant.

Rehabilitation of miscellaneous structural, architectural, process and building mechanical
items.

PROJECT DRIVERS

Existing Old Plant Building and West Filters need significant modifications.
Process, architectural and electrical related needs were identified in the old plant building.

Rehabilitation costs for existing structure may outweigh cost-benefit ratio of a new filter
addition.

COORDINATION REQUIRED
Conduct a study to identify filter improvement needs.

Conduct an architectural programming study to determine other areas of improvement
that could be included.

Coordinate with all other projects recommended in Old Plant Building.
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RECARBONATION BYPASS PIPING

Asset Type: Process Piping
Project Type: Design and Construction

Project Location: Bloomington WTP

EXISTING SYSTEM PROJECT LOGISTICS
Water is dosed with aqueous carbon Present Worth Estimate — $550,000
dioxide.

Priority Rating — 4 of 5
Water is then conveyed to two parallel,
circular, open Recarbonation Basins.

PROJECT PLAN

Construct piping to bypass the Recarbonation Basins.

PROJECT DRIVERS

Existing Recarbonation Basins are identified as hydraulic bottlenecks due to the height of
the influent weirs and precipitation of lime solids on the influent piping.

COORDINATION REQUIRED

Perform a recarbonation study to investigate and improve water stability downstream and
a mixing analysis with CFD to verify sufficient mixing is achieved downstream of carbon
dioxide addition with new piping.

Coordination is needed with IEPA to get a variance as bypass piping would not meet Ten
States Standards design and operating requirements for Recarbonation Basins.

Coordinate with other projects in Old Plant Building and replacement of West Filters.
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AMMONIA SYSTEM UPGRADES

Asset Type: Ammonia Feed System
Project Type: Design and Construction

Project Location: Bloomington WTP

EXISTING SYSTEM PROJECT LOGISTICS
Ammonia system currently installed Present Worth Estimate — $1.1M
outside main Bloomington WTP buildings o )
in a wooden frame shed without Priority Rating — 5 of 5

adequate ventilation.

No ambient gas monitor and alarm is
within the feed shed or at the injection
point.

PROJECT PLAN

Replace the ammonia feed system.

PROJECT DRIVERS

The current system does not comply with Ten States Standards and does not have
adequate ventilation.

COORDINATION REQUIRED

Coordinate with other projects as part of larger Water Treatment Plant Upgrade Project in
the Old Plant Building.
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DIVISION STREET AND *
ENTERPRISE ZONE PUMP
STATION REPLACEMENT

Asset Type: Pump Stations
Project Type: Design and Construction

Project Location: Division Street and Enterprise
Pump Station

EXISTING SYSTEM PROJECT LOGISTICS

Enterprise Zone Pump Station: Present Worth Estimate — $10M
Constructed in 1987.

The pump station contains 3 pumps
to convey water from the Division
Street Reservoirs.

Priority Rating — 4 of 5

Division Street Pump Station:
Constructed in 1952.

The pump station contains four
pumps to convey water from the
Division Street Reservoirs.

PROJECT PLAN

Replace the Division Street and Enterprise Pump Stations with a single pump station.

PROJECT DRIVERS

The Enterprise Zone Pump Station was inspected and found to not meet Ten States
Standards.

Motors at the Division Street Pump Station may be undersized.

As pump stations are currently located adjacent to each other, combining pump stations
into a single pump station will allow for more efficient staff usage and maintenance.

COORDINATION REQUIRED

Maintain flow to zones that are served by the two pump stations during construction.

It may be possible to integrate improvements with the 5MG and 10MG Division Street
Reservoir work.

August 2019




OTHER PUMP STATIONS AND
REMOTE FACILITIES

Asset Type: Pump Stations

Project Type: Design and Construction

Project Location: Other Pump Stations *
EXISTING SYSTEM PROJECT LOGISTICS
- Site security provisions require Present Worth Estimate — $6.9M

enhancements at remote facilities. o )
Priority Rating — 2 of 5
+ Some facilities are aging and need
rehabilitation.

PROJECT PLAN

Install security cameras with CCTV and security fencing at all remote sites.

PROJECT DRIVERS

Increased security is needed at remote sites.

August 2019




WATER MAIN REPLACEMENT
(EXTREME RISK RATING)

Asset Type: Water Mains

Project Type: Design and Construction

*

Project Location: Distribution System

EXISTING SYSTEM PROJECT LOGISTICS

Risk assessment was conducted for all Present Worth Estimate — $6.3M
pipes in the City of Bloomington
distribution system.
« 451 miles of pipe (7,543 pipe
segments) were assessed.
4.1 miles (1.0% of system) were
identified as having an extreme risk.

Priority Rating — 5 of 5

PROJECT PLAN

Replace or rehabilitate pipes that were identified as having an extreme risk.

PROJECT DRIVERS

Extreme risk pipes have a high probability of failure combined with a high consequence of
failure.

Replacement or rehabilitation of pipes prevents more costly damage if the pipe fails.

COORDINATION REQUIRED

Coordinate with other capital projects such as road and sewer repair projects to include
replacement of extreme risk pipes.

August 2019




WATER MAIN REPLACEMENT (HIGH
RISK RATING)

Asset Type: Water Mains

Project Type: Design and Construction

*

Project Location: Distribution System

EXISTING SYSTEM PROJECT LOGISTICS
Risk assessment was conducted for all Present Worth Estimate — $10.6M
pipes in the City of Bloomington o )
distribution system. Priority Rating — 4 of 5

451 miles of pipe (7,543 pipe
segments) were assessed.

6.9 miles (1.5% of system) were
identified as having a high risk.

PROJECT PLAN

Replace or rehabilitate pipes that were identified as having a high risk.

PROJECT DRIVERS

High risk pipes have a high probability of failure combined with a medium to low
consequence of failure.

Replacement or rehabilitation of pipes prevents more costly damage if the pipe fails.

COORDINATION REQUIRED

Coordinate with other capital projects such as road and sewer repair projects to include
replacement of extreme risk pipes.

August 2019




WATER MAIN REPLACEMENT
(MEDIUM RISK RATING)

Asset Type: Water Mains

Project Type: Design and Construction

*

Project Location: Distribution System

EXISTING SYSTEM PROJECT LOGISTICS
Risk assessment was conducted for all Present Worth Estimate — $33M
pipes in the City of Bloomington o )
distribution system. Priority Rating — 3 of 5

451 miles of pipe (7,543 pipe
segments) were assessed.

21.4 miles (4.7% of system) were
identified as having a medium risk.

PROJECT PLAN

Replace or rehabilitate pipes that were identified as having a medium risk.

PROJECT DRIVERS

Medium risk pipes have a medium to moderately high probability of failure combined with a
moderately low to high consequence of failure.

Replacement or rehabilitation of pipes prevents more costly damage if the pipe fails.

COORDINATION REQUIRED

Coordinate with other capital projects such as road and sewer repair projects to include
replacement of extreme risk pipes.

August 2019




FIRE FLOW RELATED
IMPROVEMENTS

Asset Type: Water Mains

Project Type: Design and Construction

Project Location: Distribution System *
EXISTING SYSTEM PROJECT LOGISTICS
Hydraulic model was created of the Present Worth Estimate — $2.7M

existing distribution system. L .
Priority Rating — 5 of 5

Fire flow was not sustainable in portions
for the distribution system.

PROJECT PLAN

64 total pipe improvements are suggested to meet fire flow requirements.

60 improvements are to upsize 4” or smaller pipe to 6” diameter pipe
Total length of pipe to be upsized is approximately 4,640 feet.

4 improvements are loop closures
Length of pipe needed for looping is 4,350 feet.

PROJECT DRIVERS

Hydraulic model identified nodes that failed to meet fire flow demand of 500 gpm (or 1,000
gpm in designated areas) under maximum day demand conditions.

COORDINATION REQUIRED

Coordinate with other capital improvement projects such as road construction and sewer
repair projects.

The improvements suggested also considered the risk assessment results to prioritize
extreme and high-risk pipes for replacement.

August 2019




WATER QUALITY MONITORING
STATIONS

Asset Type: Water Mains

Project Type: Design and Construction

Project Location: Distribution System *
EXISTING SYSTEM PROJECT LOGISTICS
The City currently has five residual Present Worth Estimate — $150,000

chlorine monitoring stations. o .
Priority Rating — 3 of 5

PROJECT PLAN

Add three additional water quality monitoring stations to measure chlorine residual,
turbidity, pH, or other parameters in areas of high water age.

PROJECT DRIVERS

Provide additional monitoring of water quality parameters to alert staff to changes for
further investigation.

COORDINATION REQUIRED

Decisions needed on parameters to be monitored and best locations to place monitoring
stations.

August 2019




PUMP STATION BACKUP POWER

Asset Type: Pump Stations
Project Type: Design and Construction

Project Location: Division Street and Fort *
Jesse B Pump Stations

EXISTING SYSTEM PROJECT LOGISTICS

Backup power is not currently installed at  Present Worth Estimate — $2M
all pump stations.

Priority Rating — 3 of 5

PROJECT PLAN
Evaluate back-up power needs.
Install backup power at the Division Street Pump Station.

Install backup power Ft. Jesse B Pump Station.

PROJECT DRIVERS

Backup power is required in order to maintain a pressure of 35 psi through the distribution
system at all times.

COORDINATION REQUIRED

Further study is needed to determine backup power needs.

August 2019
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Project:

EXECUTIVE SUMMARY

Investigation of the Division St. 5 Million Gallon Potable Water Reservoir in

Bloomington, Illinois.

Purpose of Project: To perform a visual and tactile inspection of all below and above water surfaces on

the interior of the Division St. 5SMG Tank.

Inspection Team: Team Leader — Roy Forsyth, P.E., CWI — Collins Engineers, Inc.

Team Member — Chris Hartzell, P.L.S., CWI - Collins Engineers, Inc.
Team Member — Marc Stern, E.L.T. — Collins Engineers, Inc.

Team Member — Rod Breen, E.I.T. — Collins Engineers, Inc.

Inspection Date(s): January 22, 2018

Access location:

Access Mode:

Southeast Roof Hatch
Surface Supplied Air Diving/ Confined Space Entry

Summary of Findings:

e [Exterior

(0}

e Interior

(0]

Roof access hatches were located at the southeast, northeast, and northwest corners of the
tank. The hatches did not have a seal or gasket in place. See Picture 2.

The roof was covered with soil and was planted with well-established grass.

The soil on the roof was very saturated indicating poor drainage on the site and the possibility

for unintended surcharge loading on the roof slab.

Fine silty sand sediment deposits were present throughout the tank floor, ranging from a
dusting to 1/4 in. thick near the center of the tank. Thicker sediment was present within a 1 ft
perimeter of the columns where the sediment was up to 1 in. deep.

All concrete columns were in good condition with no defects noted.

Several vertical cracks were noted on the interior wall surface (primarily on the East and
North Walls). The cracks were typically up to %2 in. wide and had been repaired with a caulk
material.

The top slab was typically in good condition with only very minor hairline cracking with

efflorescence noted. No active leakage was observed.
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0 There was an approximately 120 ft long piece of joint filler failing just east of the G column

line. The joint did not exhibit any signs of active leakage.

Summary of Recommendations:
e The sediment does not appear to affect the functionality of the reservoir at this time and should only
be monitored.
o Install gaskets at all roof hatches.

¢ Re-inspect following any repairs and within every 5 years thereafter.

1.0 INTRODUCTION

1.1 Purpose and Scope

This report consists of the results of an inspection of the Division St. 5 Million Gallon Potable Water Storage
Tank located in the City of Bloomington, Illinois. Collins Engineers, Inc. (Collins) conducted the inspection,
as a subconsultant to CDM Smith on January 22, 2018. The purpose of the investigation was to assess the

interior condition of the tank.

1.2 General Description of the Structure

The 5 million gallon potable water tank is located at the north end of the property near the intersection of W
Division St. and S Adelaide St. The tank is below grade, square shaped reinforced concrete structure with
dimensions of approximately 185 ft. The interior concrete surfaces consisted of uncoated concrete. The
interior of the structure was accessed through a hatch located at the southeast quadrant of the roof slab and
permanent ladder affixed to the wall of the structure below the access hatch. The tank is serviced by a 24 in.
diameter steel inlet pipe located at the center of the west wall, and a 24 in. diameter transfer pipe at the south
wall that leads to the 10 million gallon reservoir. Refer to and Figure 1 in Appendix A for a Location Map.
Refer to Photograph 1 in Appendix B for an overall view of the structure and Photograph 2 for a view of the

access hatch. Refer to Photographs 3 and 4 for views of the influent pipe and transfer pipe, respectively.

1.3 Method of Investigation

A four-person team consisting of one professional engineer-diver, two engineer-divers and one professional

land surveyor-diver conducted the underwater inspection. The inspection team utilized surface supplied air

2
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diving equipment with hard-wire communications and dive helmets to perform the below water inspection.
Additionally, a vulcanized rubber dry suit with interlocking helmet yoke specifically designed and dedicated
for use in potable water diving operations was utilized. To minimize risk of the water contamination, prior to
entering the water, all diving equipment, tools and photography equipment were disinfected with a pressure
washer and tap water solution containing a minimum of 200 mg/L of free chlorine in accordance with
AWWA C652-11. A visual and tactile inspection was performed on the interior surfaces of the tank with
particular attention given to areas of distress or previous repair. Photographs were taken to document the

general conditions and observed deficiencies.

2.0 EXISTING CONDITIONS

2.1 Water Tank Exterior

Overall, the tank’s exterior was in fair condition with no defects of immediate structural significance noted.
The surface area of the roof slab, was covered with soil and grass. The soil on the roof was very saturated

indicating poor drainage on the site and the possibility for unintended surcharge loading on the roof slab.

Roof access hatches were located at the southeast, northeast, and northwest corners of the tank. The hatches

did not have a seal or gasket in place which could allow for insects or rodents to enter through the gap.

2.2 Water Tank Interior

The tank’s floor slab was generally in good condition with no defects of structural significance observed.
Fine silty sand sediment deposits were present throughout the tank floor, ranging from a dusting to 1/4 in.
thick near the center of the tank. Thicker sediment was present within a 1 ft perimeter of the columns where

the sediment was up to 1 in. deep.

The exposed steel pipe sections in the tank were generally in fair condition with minor corrosion present. The
interface between the pipes and floor/walls were sealed with no obvious signs of leakage. Refer to

Photographs 3 and 4 for views of the influent pipe and transfer pipe, respectively.

All concrete columns were in good condition with no defects noted. The concrete on the interior of the tank
wall was not covered with a paint coating above or below the waterline and was generally in good to fair

condition. Several vertical cracks were noted on the interior wall surface (primarily on the East and North

3
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Walls). The cracks were typically up to ¥ in. wide and had been repaired with a caulk material. Refer to

Photographs 5 and 6 for views of the patched wall cracks.

The underdeck of the top slab was typically in good condition with only very minor hairline cracking with
efflorescence noted. No active leakage was observed. There was an approximately 120 ft long piece of joint
filler failing just east of the G column line. The joint did not exhibit any signs of active leakage. Refer to

Photograph 7 for a view of the underdeck joint deterioration.

There was also a previously discovered area of patched concrete with delamination and 6 exposed and
corroded reinforcing bars that measured approximately 7 ft wide by 5 ft long with up to 2 in. maximum
penetration located at the underdeck between Columns C-9 and D-9. Refer to Photograph 8 for a view of the

delaminated concrete underdeck patch.

3.0 EVALUATION AND RECOMMENDATIONS

Overall, the Division St. 5 Million Gallon Tank was generally in good condition. In order to promote the
long-term serviceability of the structure, as well as to minimize potential for water contamination,

consideration should be given to installing a gasket on the access hatches.

The minor amount of sediment is not believed to be affecting the operational capabilities of the tank and did
not significantly hinder the inspection. Similarly, the delaminated concrete underdeck patch and the sealed

wall cracks are minor and do not require corrective measures at this time.

Lastly, it is recommended that the water tank be re-inspected within a maximum interval of five (5) years.
Since sediment has not been an issue at this location, engineer-divers can perform future routine inspections
in accordance with AWWA and ADCI Standards.

Respectfully Submitted,
COLLINS ENGINEERS, INC.

Roy A. Forsyth, P.E.

Project Manager



rforsyth
signature
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APPENDIX B — INSPECTION PHOTOGRAPHS
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Photograph 1: Overall view of site, looking down.

Photograph 2: Typical access hatch opening with permenant ladder.
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Photograph 3: Typical condition of influent pipe at west wall.

Photograph 4: Typical condition of transfer pipe at south wall.
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Photograph 5: View of typical patched vertical wall crack.

Photograph 6: View of typical patched vertical wall crack.
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Photograph 7: View of deteriorated underdeck joint seal.

Photograph 8: View of the underdeck patch between Columns C-9 and D-9.
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Project:

EXECUTIVE SUMMARY

Investigation of the Division St. 10 Million Gallon Potable Water Reservoir in

Bloomington, Illinois.

Purpose of Project: To perform a visual and tactile inspection of all below and above water surfaces on

the interior of the Division St. 10MG Tank.

Inspection Team: Team Leader — Roy Forsyth, P.E., CWI - Collins Engineers, Inc.

Inspection Date

Team Member — Chris Hartzell, P.L.S., CWI - Collins Engineers, Inc.
Team Member — Marc Stern, E.L.T. — Collins Engineers, Inc.

Team Member — Rod Breen, E.I.T. — Collins Engineers, Inc.

(s): January 22, 2018

Access location: South Roof Hatch

Access Mode:

Surface Supplied Air Diving/ Confined Space Entry

Summary of Findings:

e Exterior

(o}

e Interior

(0]

Roof access hatches were located at the south, east, north, and west corners of the tank. All
hatches except the south hatch did not have a seal or gasket in place. See Picture 2.

The roof was covered with soil and was planted with well-established grass.

The soil on the roof was very saturated indicating poor drainage on the site and the possibility

for unintended surcharge loading on the roof slab.

Fine silty sand sediment deposits were present throughout the tank floor, ranging from a
dusting to 1/4 in. thick near the center of the tank.

All concrete columns were in good condition with no defects noted.

The concrete walls were covered with an unknown material from the floor to 1 ft above the
water level. The coating was approximately % in. thick and was heavily textured. The
material may possibly be either sediment or some sort of sprayed on coating.

The top slab was typically in good condition with no cracking or active leakage observed.
There was an 8 in. wide area of concrete section loss with 4 in. penetration and no exposed

reinforcing steel located from 3 to 9 0’ clock around the 24 in. diameter suction pipe.
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0 There was an 8 in. diameter steel pipe protruding from the ceiling near Column A-7 with a 6
in. wide spall around the perimeter. The spall had 4 in. max penetration with exposed and

heavily corroded reinforcing steel.

Summary of Recommendations:
e The sediment does not appear to affect the functionality of the reservoir at this time and should only
be monitored.
o Install gaskets at the east, north, and west roof hatches.
e Re-inspect following any repairs and within every 5 years thereafter.
1.0 INTRODUCTION

1.1 Purpose and Scope

This report consists of the results of an inspection of the Division St. 10 Million Gallon Potable Water
Storage Tank located in the City of Bloomington, Illinois. Collins Engineers, Inc. (Collins) conducted the
inspection, as a subconsultant to CDM Smith on January 22, 2018. The purpose of the investigation was to

assess the interior condition of the tank.

1.2 General Description of the Structure

The 10 million gallon potable water tank is located at the south end of the property near the intersection of W
Division St. and S Adelaide St. The tank is a below grade, circular shaped reinforced concrete structure
measuring approximately 300 ft in diameter. The interior concrete surfaces of the floor, columns, and
underdeck consisted of uncoated concrete. The concrete walls were covered with an unknown material from
the floor to 1 ft above the water level. The coating was approximately % in. thick and was heavily textured.

The coating material may possibly be either sediment or some sort of sprayed on coating.

The interior of the structure was accessed through a hatch located at the south quadrant of the roof slab and
permanent ladder affixed to the wall of the structure below the access hatch. The tank is serviced by a 24 in.
diameter steel inlet pipe located at the northwest quadrant wall, a 24 in. diameter suction pipe at the southwest
guadrant wall, and a 24 in. diameter transfer pipe that leads to the 5 million gallon reservoir. Refer to and
Figure 1 in Appendix A for a Location Map. Refer to Photograph 1 in Appendix B for an overall view of the
structure and Photograph 2 for a view of the access hatch.
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1.3 Method of Investigation

A four-person team consisting of one professional engineer-diver, two engineer-divers and one professional
land surveyor-diver conducted the underwater inspection. The inspection team utilized surface supplied air
diving equipment with hard-wire communications and dive helmets to perform the below water inspection.
Additionally, a vulcanized rubber dry suit with interlocking helmet yoke specifically designed and dedicated
for use in potable water diving operations was utilized. To minimize risk of the water contamination, prior to
entering the water, all diving equipment, tools and photography equipment were disinfected with a pressure
washer and tap water solution containing a minimum of 200 mg/L of free chlorine in accordance with
AWWA C652-11. A visual and tactile inspection was performed on the interior surfaces of the tank with
particular attention given to areas of distress or previous repair. Photographs were taken to document the

general conditions and observed deficiencies.

2.0 EXISTING CONDITIONS

2.1 Water Tank Exterior

Overall, the tank’s exterior was in fair condition with no defects of immediate structural significance noted.
The surface area of the roof slab, was covered with soil and grass. The soil on the roof was very saturated

indicating poor drainage on the site and the possibility for unintended surcharge loading on the roof slab.

Roof access hatches were located at the south, east, north, and west edges of the tank. All hatches except the

south hatch did not have a seal or gasket in place which could allow for insects or rodents to enter through the

gap.

2.2 Water Tank Interior

The concrete walls were covered with an unknown material from the floor to 1 ft above the water level. The
coating was approximately Y2 in. thick and was heavily textured. The material may possibly be either
sediment or some sort of sprayed on coating. See Picture 3 for a view of the wall coating. There was an 8 in.
wide area of section loss with 4 in. penetration and no exposed reinforcing steel located from 3 to 9 o’ clock
around the 24 in. diameter suction pipe. See Picture 4 for a view of concrete section loss and pipe

penetration.
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All concrete columns were in good condition with no defects noted. The top slab underdeck was typically in
good condition with no cracking or active leakage observed. There was an 8 in. diameter steel pipe
protruding from the ceiling near Column A-7 with a 6 in. wide spall around the perimeter. The spall had 4 in.
max penetration with exposed and heavily corroded reinforcing steel. Refer to Photograph 5 for a view of the

underdeck pipe penetration and spall.

The tank’s floor slab was generally in good condition with no defects of structural significance observed.
Fine silty sand sediment deposits were present throughout the tank floor, ranging from a dusting to 1/4 in.
thick near the center of the tank. There was a large concrete block measuring approximately 4 ft in each
dimension located on the tank floor between Columns 8-F and 8-G. Refer to Photographs 6 for a view of the

concrete block.

The exposed steel pipe sections in the tank were generally in fair condition with minor corrosion present. The
interface between the pipes and floor/walls were sealed with no obvious signs of leakage. Refer to

Photographs 7 through 9 for views of the influent pipe, suction pipe, and transfer pipe, respectively.

3.0 EVALUATION AND RECOMMENDATIONS

Overall, the Division St. 10 Million Gallon Tank was generally in good condition. In order to promote the
long-term serviceability of the structure, as well as to minimize potential for water contamination,

consideration should be given to installing a gasket on the east, north, and west access hatches.

The minor amount of sediment is not believed to be affecting the operational capabilities of the tank and did
not significantly hinder the inspection. Similarly, the minor concrete spalls do not require corrective

measures at this time.
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Lastly, it is recommended that the water tank be re-inspected within a maximum interval of five (5) years.
Since sediment has not been an issue at this location, engineer-divers can perform future routine inspections
in accordance with AWWA and ADCI Standards.

Respectfully Submitted,
COLLINS ENGINEERS, INC.

W M
Roy A. Forsyth, P.E.

Project Manager



rforsyth
signature
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APPENDIX B — INSPECTION PHOTOGRAPHS
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Photograph 1: Overall view of site, looking down.

Photograph 2: Typical access hatch opening with permenant ladder..
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Photograph 3: Typical texture and condition of coating material on wall.

Photograph 4: Concrete section loss around bottom of suction pipe.
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Photograph 5:  Spall with corroded reinforcing steel at Pipe protrusion in underdeck.

Photograph 6: View of concrete block on floor near center of tank.
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Photograph 7: View of suction pipe located 2 ft above waterline.

Photograph 8: Typical view of suction pipe.
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Photograph 9: Typical view of transfer pipe.
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Bloomington WTP Facility Plan

Codes and Abbreviations

Key Code
Facility Designation Area Designation at Water Treatment Plant Discipline Designation
B = Bloomington WTP Intake and Screens
M = Mackinaw PS, ETC Low Service Pumps 01 = Civil/Site
EL = Evergreen Lake PS Old Plant Building 02 = Architectural
D = Division Street PS Clarifier Buildling/Claricone 1, 2, 3, or 4 03 = Structural
DR = Division St Reservoirs West Recarbonation Basins 04 = Process
E = Enterprise Zone PS East Recarbonation Basins 05 = HVAC
FJA =Fort Jesse PS A Chemical Feed Building 06 = Plumbing
EFJB = Fort Jesse PSB Main Process Building 07 = Electrical
MPS = Main Street PS Main Process Building/Filters 08 = 1&C
LSL = Lime Sludge Lagoons Main Process Building/High Service Pump Room
H = Hamilton Road Elevated Tank Main Process Building/Chemical Rooms
EJ = Fort Jesse Tanks Main Process Building/Lime Storage Room
NE = Northeast Elevated Tank Main Process Building/Electrical Room

Main Process Building/Shop
Reservoir

Reclaim Basin

Problem Class

Identify problem class of each proposed improvement.

Class 1 — a condition in which failure of a primary item of equipment or structure is imminent, and its failure would directly result in loss of a significant portion
of plant capacity, jeopardize water quality, jeopardize the safety of personnel, or cause further damage to equipment or other structures.

Class 2 — a condition in which failure of a backup unit of equipment or structure is imminent, and failure to attend to the problem world result in loss of backup
capacity, jeopardize the safety of personnel, or cause further damage to equipment or other structures (e.g., a device providing the first level of backup, such
as an engine generator or the third pump in a bank of three pumps in which two pumps will be required to meet peak requirements).

Class 3 — a condition of failure or imminent failure in some ancillary equipment or structure (e.g., leaking window frames), the failure of which will not impair the
process or safety, but may lead to deterioration which could result in increasing repair costs if not attended to in a timely manner.

Class 4 — an improvement which has not been made but which would result in protecting the status quo with regard to water quality, water quantity or safety
(e.g., updating lighting fixtures).

Class 5 — anything which should be corrected or improved, which is not listed above and the failure of which does not imperil water quality, water quantity, or
safety (e.g., removal of equipment which is not in use).

Functional Categories
Classify the problems by functional categories

O — Operational Items — items that directly affect the production or quality of water and the expense of remediation would be covered under a capital
improvement project.

N — Non-Operational Items — items that do not directly affect the production or quality of water and the expense for remediation would be covered under a
capital improvement project.

M — Maintenance Items — items that the expense for remediation would be covered under a maintenance budget, as opposed to being treated as an individual
capital project under the capital budget.



Table 1 - Summary List of Civil/Site Projects

Functional

Project/ - . . Problem Estimated Estimated Estimated
Finding Area in Plant Recommendation Category ) ) . . Notes
Item No. Class Construction Cost | Engineering Cost Project Cost
(O, N, or M)
Existing pavement was in poor condition, some . Replace paved areas in poor
B-01-1 g paver P parking Lot place pz P 5 M $715,400 $71,540 $786,940
parking areas were unpaved. condition as planned.
Bury gas main as planned, and
B-01-2 Exposed gas distribution main. Yard ygasmainasp 5 M $5,000 $500 $5,500
restore finished surface
Full topographic and utility surve
Assess location of all yard piping. At various . pograp - Y v
K with underground utility locates and
B-01-3 locations valves that were shown on plans could Yard X K 4 N $35,000 $3,500 $38,500
some potholing to determine exactly
not be found. .
where all pipe and valves located.
B-01-4 Security fence was in fair condition. Yard Consider replacement in 10-15 years. 5 M $105,000 $10,500 $115,500
Correct gullies and add erosion mat
EL-01-1 Erosion adjacent to retaining walls. Yard & 5 M $800 $80 $880
for steel slope.
Assess the condition of the corrosion control and
H-01-01 . Yard Assess CP system. 5 N $20,000 $2,000 $22,000
protection system
Air valves and air-vacuum valves along the
pipeline from the WTP to the Division St Excavate to remove flat slab top and
Reservoirs vent below grade within concrete expose existing ARV piping. Remove
vaults. Each vault is equipped with a vent to . existing ARV valve and piping as do
. Transmission -
atmosphere at about 3-feet above grade. With Mains not know condition. Replace ARV 1 [0} $80,000 $8,000 $88,000
the valve venting into the below-grade enclosure, valve and piping. New piping to
the possibility exists for groundwater within the connect to ARV, extend to surface
vault to be drawn into the transmission main and gooseneck down.
when vacuum is being relieved.
X X . R Assess security features at all remote
General Security at all remote sites was lacking. Remote Sites sites 5 N $160,000 $16,000 $176,000
TOTAL = $2,000,000 $2,000,000




Table 2 - Summary List of Architectural Projects

Functional Estimated Estimated
Project/ Item No. Finding Area in Plant Recommendation Problem Class| Category Construction Project Cost Notes
(O, N, or M) Cost !
Existing shingle roof is showing wear, some are
damamged or missing; according to building staff | Main Process Building
B-02-01 amame & ng to butiding _ g Replace roof as planned 3 N $450,000 $500,000
it is slated for replacement with standing seam Exterior
metal roof.
cost included in B-02-01
Include gutter replacment with roofing
B-02-02 Roof gutters are leaking at seams and dripping, | Main Process Building { replacement job; provide downspouts 4 N
downspouts are missing extensions Exterior with extensions to direct water away
from foundation
Main Process Building
B-02-03 Exterior brick masonry in good condition Exterior g Plan for repointing in 20 years 4 M $150,000 $150,000
Some weatherseals missing or damaged at exterior
X L Replace exterior rusted hollow metal doors; at Chlorine room, door rubs on heaved sidewalk;
Exterior doors and frames are rusting in some . . . .
X L R Main Process Building | doors and frames, replace weatherseals hollow metal door and frames are typically rusting at
B-02-04 locations, missing or damaged weatherseals in R o ) 4 M $30,000 $30,000 ) .
others Exterior where missing, reset concrete pads with ground floor; at hight lift pump door does not open close
: proper subbase to restore door function. easily, missing threshhold and weatherseals.
B-02-05 Expansion joints at upper levels are failing, those | Main Proces? Building Reseallbrick expansion joints, rlecaulk at 4 M $2,000 $2,000
at ground level have been replaced Exterior windows and louvre openings
Reference Process recommendation B-04-31
Exterior wood-framed shed for Anhydrous
Ammonia is in poor condition: wood is rotting, [Main Process Building -
B-02-06 p ) e K i Refer to process recommendations 3 N - -
hollow metal door is rusted through, and plywood Exterior
ceiling is damaged with insulation exposed.
Exterior wooden stairs at generator enclosure are Main Process Buildin
B-02-07 water damaged and curling up at th ends, creating Exterior 8 Replace wooden stair boards 4 M $2,000 $2,000
a tripping hazard
Solid surface window sills are stained and a few | Main Process Building -
B-02-08 i Replace solid surface sills 5 M $2,000 $2,000
are broken Throughout
See HVAC comments and improvements.
. ) ) ) - Install insect screens. Consider
Windows left open without screens installed, [ Main Process Building-| X )
B-02-09 L . L implementing HVAC improvements to 4 M - -
significant quantity of bugs found inside Throughout A A .
provide climate controlled environment.
Life Safety
Multiple pipe penetrations through the 2-hr rated | Main Process Building
B-02-10 ple pipe P s 8 Firestop penetrations 4 M $2,000 $2,000

wall are not fire-stopped

Electrical Room




Table 2 - Summary List of Architectural Projects

Functional Estimated Estimated
Project/ Item No. Finding Area in Plant Recommendation Problem Class| Category Construction Project Cost Notes
(O, N, or M) Cost !
Life Safety
_ . o _ o Replace hollow metal Refer to electrical issue B-07-13.
Second egress door (interior) swings in, and does | Main Process Building
B-02-11 8 ( R ) ) 8s in, X € door/frame/hardware with out-swinging 4 N $3,000 $3,000
not have code-required panic hardware Electrical Room X )
B-rated door with panic hardware.
Life Safety
B-02-12 Insufficient clearance at medium voltage main | Main Process Building | Provide sufficient clearances at time of 4 N
disconnect panel Electrical Room electrical renovation.
Consider bi annual maintenance program. Cost included
in Structural B-03-11
B-02-13 Concrete floor pitting at Electrical Room, Lime | Main ProFess Building | Refer to Structural item B-03-11 5 M R }
Storage Room Electrical Room
Life Safety
At the time of the walkthrough, objects were Remove stored objects from stairway: do
B-02-14 stored on the Stair No. 1 landing, and stair door | Main Process Building ) ] b 4 M Nl S0
R ) not prop open fire rated doors.
was propped open compromising its fire rating.
Life Safety
A range, with no range hood, and refrigerators are Remove items from corridor as it reduces
B-02-15 stored in corridor adjacent to electrical and Main Process Building 3 4 M S0 S0
required path of egress
control room
Paint on metal decking and upper portion of CMU | Main Process Building
B-02-16 § and upperp i g Scrape and paint 5 M $15,000 $15,000
wall is peeling Lime Storage Room
2nd floor door does not shut properly; door Main Process Building
B-02-17 . p P _y,_ ) g Replace interior doors/frames/hardware 4 M $3,000 $3,000
hardware to chlorine room is calcifying Lime Storage Room
Overhead door at Old Amonia/New Shop room is | Main Process Building
B-02-18 / P € Replace overhead door. 5 M $2,000 $2,000
damaged Shop
ADA
Bathrooms and drinking fountain have insufficient
Recommended renovation for ADA
B-02-19 manuevering clearances and mounting heights to | Main Process Building compliance 5 N $130,000 $150,000
meet ADA accessibility requirements. P
B-02-20 Ceiling tiles in corridors and office areas are Main Process Building Replace ceiling tiles with water resistant 5 M $4,000 4,000

sagging.

type in existing grid




Table 2 - Summary List of Architectural Projects

Functional Estimated Estimated
Project/ Item No. Finding Area in Plant Recommendation Problem Class| Category Construction Project Cost Notes
(O, N, or M) Cost !
Main P Building |
B-02-21 Vinyl composition tile flooring is worn. an mOi:iscSes ufiding Replace vinyl composition tile flooring. 5 M $1,500 $1,500
B-02-22 Laminate counters .are.water damaged and Main Process Building Replace countertops. 5 M $2,000 2,000
chipping.
Recommend replacement
Existing standing seam metal roof (approx 19 Option 1: Replace existing metal roof;
B-02-23 years old) has active leaks at ridge and near Clarifier Building Option 2: Coat roof with high 3 N $575000 | $600,000
exterior walls, evidenced by stained and failing performance topcoat to repair and
insulation underneath. extend roof's life.
Exterior holl tal d d f
B-02-24 xterlorhoflow miuiﬁn"gm andframes are Clarifier Building | Replace (2) exterior doors and frames. 4 M $6,000 $6,000
B-02-25 Wall insulation is peeling away in spot locations Clarifier Building Replace insulation, isolated locations 5 M $1,000 $1,000
B-02-26 Flat roof flashing varife? from good to poor Old Plant Building Replace flat roof, including re-shingle 3 N $100,000 $110,000
condition. access hatches.
Roof leaking over shop area, as evidenced by Provide roof membrane/seal outdoor
B-02-27 ponding water and water infiltration on the Old Plant Building mezzanine area and clean out/modify 3 N $20,000 $25,000
interior peeling paint and mold. scupper.
B-02-28 Single pane v_vi_ndows ir.1 \_/vood f.rar.nes in poor Old Plant Building Replace vx_/indows and_frames with 3 N $50,000 $60,000
condition at original building. insulated units.
Masonry in fair to good condition; some
B-02-29 efflorescence at boiler stack, ivy covering at low Old Plant Building Plan for repointing in 10 years. 5 M $130,000 $130,000
lift tower, localized areas of minor damage.
Life Safet
The exterior platform at the west end of the Rebuild platform and provide exterior ¥
building in poor condition. The hollow metal exit stairway to ground level; remove Door replacement cost only.
B-02-30 g In poor : 0ld Plant Building Viog 3 3 N $10,000 $10,000 [Refer to Structural item B-03-3 & B-03-4.
doors, wooden lintel above, and wood framed shed; replace hollow metal exit doors
shed underneath are also in poor condition. with B-label doors; replace timber lintel.




Table 2 - Summary List of Architectural Projects

Functional Estimated Estimated
Project/ Item No. Finding Area in Plant Recommendation Problem Class| Category Construction Project Cost Notes
(O, N, or M) Cost !
Life Safety
B-02-31 No exit sign at.outdoor exit door from corridor Old Plant Building Providej eglfess signage and emergency 3 N $10,000 12,000
near low lift pump or at east stairwell. lighting. Life Safety study.
Life Safety
B-02-32 Met.al Shop / Gar_age area does r_\ot have an exit Old Plant Building Create opening for egress door from 3 N $15,000 20,000
without egressing through Switchgear area. garage / metal shop.
Life Safety
Repl. tend drail to code-
B-02-34 Mezzanine guard rail is 36 inches high. 01d Plant Building eplace or extenc guarcralfl to code 4 N $5,000 47,500
required height of 42 inches.
B-02-35 Peeling paint on conc.re.te roof planks in filter Old Plant Building Scrape and repaint. w/ water resistant 4 M $35,000 $35,000
additions. paint.
B-02-36 Ceiling tiles are stained. Old Plant Building Replace or remove ceiling tiles. 5 M $5,000 $5,000
Wooden stairs and fence at exterior generator
EL-02-01 enclosure are weathering; fence boards are Evergreen Lake Replace damaged boards. 4 M $2,000 $2,000
curling.
Door hard isd d or broken th hout,
EL-02-02 corharcware Is damage z?r .ro en throughout, Evergreen Lake Replace doors/frames/hardware. 4 M $15,000 $15,000
door frames are beginning to rust.
Refer to Structural item EL-03-1
Railing height d t t code mini
EL-02-03 alling helght does m_] meet code minimum Evergreen Lake Refer to Structural item EL-03-1 4 N - -
height.
EL-02-04 Masonry in good condition. Evergreen Lake Plan for repointing in 10 years. 5 M $18,000 $25,000
Existing built-up roof in fair condition; cap stone is Redistribute ballast stone to
EL-02-01 eroding away exposing asphalt to UV degredation Evergreen Lake cover/protect roof, plan for replacement 4 N $16,000 $17,500

in locations.

in 5-10 years.




Table 2 - Summary List of Architectural Projects

Functional Estimated Estimated
Project/ Item No. Finding Area in Plant Recommendation Problem Class| Category Construction Project Cost Notes
(O, N, or M) Cost !
EL-02-05 Floors pitting and peeling. Evergreen Lake Patch concrete and recoat floors. 5 M $3,000 $3,000
Costs include concrete foundation slab for a 20x12 FRP
building with heat, receptacles, and lights.
L Pre-engineered fiberglass structure
EL-02-06 Pl | Iding. E Laki 4 (o] 75,000 5,000
ant requested a polymer storage building vergreen Lake would be recommended for this use. S S
Existing windows are single-pane operable, Re-seal windows, recommend replacing
FJA-02-01 N . Fort Jesse PS A i _ 5 M $10,000 $10,000
sealant is cracking. with insulated units.
FJA-02-02 Stoops heaving at entry doors. Fort Jesse PS A Reset stoops with proper subbase. 5 M $1,000 $1,000
Lintels at head d d wind
FIA-02-03 intels at overhead door and windows are Fort Jesse PS A Scrape and paint lintels. 5 M $1,000 $1,000
beginning to rust.
R d ti ible toilet
FJA-02-04 Toilet room not ADA accessible. Fort Jesse PS A ecommen c;ZiilliTi:cceSSI ¢ tolle 5 N $15,000 $17,000
FJA-02-05 Existing shingle roof is in good condition. Fort Jesse PS A Plan for roof replacement in 10 years. 5 M $26,000 $28,000
FJB-02-01 Window caulk cracking. Fort Jesse PS B Reseal windows. 5 M $1,000 $1,000
Lintels at head d d wind
FIB-02-02 {ntels at overnead doorand windows are Fort Jesse PS B Scrape and paint lintels. 5 M $1,000 $1,000
beginning to rust.
FJB-02-03 No signage at bathroom Fort Jesse PS B Install signage 5 M Nl S0




Table 2 - Summary List of Architectural Projects

Functional Estimated Estimated
Project/ Item No. Finding Area in Plant Recommendation Problem Class| Category Construction Project Cost Notes
(O, N, or M) Cost !
Ceili int peeling i d hanical
FJB-02-04 etling paint pee mgrl;j:rage and mechanica Fort Jesse PSB Scrape and repaint ceiling. 5 M $3,000 $3,000
FIB-02-05 Existing shingle roof is in good condition. Fort Jesse PS B Plan for roof replacement in 10 years. 5 M $26,000 $28,000
M-02-01 Exterior soffit damaged. Mackinaw PS Replace exterior soffit. 5 M $1,000 $1,000
M-02-02 Minor cupping of roof shingles. Mackinaw PS Replace roof in 5 years. 5 M $2,500 $2,500
Exterior hollow metal door with louvre is Hamilton Elevated
H-02-01 beginning to rust, missing weatherseal, and bent Tank Replace hollow metal door. 5 M $3,000 $3,000
at bottom corner.
Consider replacement of pump station ($150,000)
E-02-01 Exterior hollow metal doors are rusting. Enterprise Zone PS Replace hollow metal doors. 5 N $6,000 $6,000
Consider replacement of pump station.
E-02-02 Garage doors beginning to rust. Enterprise Zone PS Replace sectional garage door. 5 N $10,000 $10,000
Consider replacement of pump station.
Wooden framing and fascia boards beginning t
E-02-03 ooden framing an raostua 0ards beginning to Enterprise Zone PS Repair / replace fascia boards. 5 N $1,000 $1,000
Consider replacement of pump station.
Door between electrical room and pump room has Replace door and wall with approved
E-02-04 a 3-hr fire rating; however, partition wall with Enterprise Zone PS P . ) . .pp . 3 N $10,000 $10,000
X ) ! ) materials meeting minimum fire rating.
openings does not provide any fire rating.
Consider replacement of pump station.
Large amounts of sediment on existing built-up
E-02-05 roof with ballast stone. Roof is in poor condition Enterprise Zone PS Replace roofing membrane and ballast. 4 N $7,500 $7,500

and ponds at the middle.




Table 2 - Summary List of Architectural Projects

Functional Estimated Estimated
Project/ Item No. Finding Area in Plant Recommendation Problem Class| Category Construction Project Cost Notes
(O, N, or M) Cost !
Consider replacement of pump station.
X s X X Repoint exterior wall, rout and seal
E-02-06 CMU walls show signs of water infiltrations Enterprise Zone PS cracks 5 N $3,000 $3,000
Shingle roof was not accessible at the time of the Relace shingle roof. refer to structural
D-02-01 walkthrough. Calcification noted at edges of Division St PS P gitem D'03 1 5 M $17,500 $17,500
concrete planks on interior. .
Exit d tuck closed due to ai
D-02-02 Xit doorwas stuck closed due to alr pressure Division St PS Refer to HVAC item D-05-03. 5 M %0 $0
differential.
D-02-03 Basement windows are single pane, one is missing Division St PS Replace windows wit.h operable insulated 5 N $5,000 $5,000
and boarded over. units.
TOTAL = $2,040,000 $2,114,000




Table 3 - Summary List of Structural Projects

. Functional Estimated .
Project/ - . . Problem R Estimated
Finding Area in Plant Recommendation Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost
Concrete delamination along east face of original . . Remove delaminated concrete,
B-03-1 Old Plant | filt 4 M 20,000 25,000
filter building (100 sf visible) ant (original filters) patch with repair material. 520, 525,
Concrete delamination along east face of filter . Remove delaminated concrete, .
B-03-2 Id PI. 1952 4 M Incl B-04-01
building 1952 addition (25 sf) Old Plant (1952 addition) patch with repair material. %0 %0 ncluded in B-04-0
Epoxy floor coating has failed in several locations Remove as necessary and recoat Prolonged exposure will degrade concrete
B-03-11 | including Electrical and Flouride Rooms and Lime New Plant v 4 M $10,000 $10,000 & P g X ’
damaged areas. recommond to recoat within 1 year.
Blower Room.
Guardrail at north and south retaining wall do not
EL-03-1 [meet code minimum requirements for height, top Evergreen Lake PS Replace guardrails. 4 M $10,000 $12,500
rail, and spacing between mid-rails.
Delamination noted on precast panels on roof Concrete appears to be adequate at
D-03-1 ) P ) P . Division Street PS this time; however, long term 4 M $50,000 $55,000
structure. Spalling has occurred in multiple areas. R
replacement should be considered.
Steel platform at north of filter building is
exhibiting corrosion. Removable guardrail is . . i . . .
R latform. Add st: Il t Conf ith Arch if addit | exit
B-03-3 experiencing significant deflection under applied Old Plant emove pia orm, . s a}rwe ° 5 M $15,000 $17,500 ontirm wi e I accitionalexitis
o R create additional exit. needed. Good idea anyways.
loads. Anchors exhibiting section loss. Support
angle pullling away from building.
B-03-4 Timber lintel above‘dou'ble door on north exit is 0Old Plant Replace with steel' lintel and 5 M $10,000 $12,500 Confirm duplicate with Arch.
experiencing dry rot. waterproofing.
B-03-5 Peeling paint on concrete substrate in Backwash 0ld Plant Scrape paint. 5 M %0 %0
Pump Room.
Minor corrosion noted on steel members in filters . . .
B-03-6 6-12 Old Plant Scrape and paint. 5 M $15,000 $15,000 Not imperative, 5-10 years
hecki i li h
B-03-7 Checking note_d o_n tlmbe_r por ins above the Old Plant Continued monitoring. 5 M S0 S0
decommissioned high lift pumps.
L . . Checking may not be crucial to the
Significant check ted at end of timb: f
B-03-8 lgniticant checking notec at end ot timber roo Old Plant Further investigation. 5 M S0 $5,000 structure. Further investigation required to

purlin.

determine extent and impact.
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Functional

Estimated

Project, Problem Estimated
roject/ Finding Area in Plant Recommendation Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost
B-03-9 Minor corrosion on exterior monorail columns. New Plant Scrape and paint. 5 M $2,000 $2,000
Mi i il splice in chlori
B-03-10 inor corrosion on monoratl spiice in chiorine New Plant Scrape and paint. 5 M $1,000 $1,000
storage room.
Mislocated bolts at top level of Stair 1. Bolts were Provide new connection with
B-03-12 | field bent to allow installation and connection of New Plant ) 5 M $5,000 $7,500
. . adhesive anchors.
stair stringers.
B-03-13 Minor corrosion r?otgd on galvanized steel grating New Plant Scrape anq ?oat w?th cold 5 M %0 %0
in Pipe Gallery. galvanizing paint.
Inject with hydropholi . - . .
B-03-14 Leaking filter tank wall in Stair No. 3. New Plant nject with hyarophotic 5 M $1,000 $1,000 Engineering included with other repairs.
polyurethane grout.
S d paint rt of |
B-03-15 | Minor corrosion on lime storage and slaker tanks. New Plant crape an pa_ln as part ornorma 5 M S0 S0
maintenance.
VIdsorir y COvVETS SteEeT coarmmT arna
Cracked masonry pilaster at column A.1/8a in provides only protection to it.
B-03-16 A e ’ New Plant Cracking is likely caused by 5 M $2,000 $2,000
Lime Storage Room. . .
displacement in column.
D S U )
k | joi h wall of Li
B-03-17 |Cracked cmu at controljoint on south wall of Lime New Plant Rout and seal crack. 5 M $2,000 $2,000
Storage Room.
B-03-18 Surface rust on Claricones. New Plant Scrape and paint. 5 M S0 S0
Surface corrosion on pump bases in Control Scrape and paint. Wire brushing
B-03-19 pump New Plant may be necessary to remove 5 M S0 S0

Building within Clarifier Building

corrosion.
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Estimated

Project, Probl Estimated
roject/ Finding Area in Plant Recommendation rovlem Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost
M-03-1 Minor corrosion on bridge crane frame Mackinaw River PS Scrape and paint 5 M $5,000 $5,000
Delaminati t th t t t f
EL-03-1 elamination at southwest corner at top o Evergreen Lake PS No work necessary at this time. 5 M S0 S0
concrete wall.
D-03-2 Corrosion noted on walkway bases. Division Street PS Scrape and paint walkway bases. 5 M S0 S0
Unistrut support columns for controls are severely Replace with stainless steel unistrut
D-03-3 corroded or exhibit significant or entire section Division Street PS P members 5 M $1,000 $1,000
loss. ’
E-03-1 Concrete spall at southeast corner. Enterprize Zone PS No work necessary at this time. 5 M S0 S0
Gaps are present under tank base and top of Recommend to add non-shrink
FJ-03-1 P P i P Fort Jesse Tanks 1 and 2 grout or sealant between tank base 5 M $10,000 $10,000
foundation. K
and foundation.
Interior and exterior coating systems at
these tanks are beyond their service life.
Surface corrosion noted on both tanks in isolated Recommend to remove coating and Given the age, it is likely the coatings may
FJ-03-2 locations. Typically where coating has been Fort Jesse Tanks 1 and 2 scrape and recoat J 5 M $300,000 $330,000 |contain lead. Recommend a full interior and
replaced. P ’ exterior blast and repaint with
containment. May consider recoating in 5-
10 years. Repair pitting during repainting.
No work necessary at this time.
FIA-03-1 Foundation cracks on southeast ?orner. Cracks Fort lesse PS A 'Cc%ntir?ue to monitor cracks,'crack 5 M $0 %0
are not reflected on the inside. injection may be necessary in the
future if deterioration worsens.
Continued monitoring, cracks at this
FJB-03-1 Cracks at corners of hatch on north side. Fort Jesse PS B time to not impact capacity or 5 M S0 S0
operation of hatch.
Tuckpointing face brick and rout and
FJB-03-2 Step cracking at south overhead door lintel. Fort Jesse PS B P J 5 M $4,000 $4,000

seal cmu.
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Project/ - . . Problem R Estimated
Finding Area in Plant Recommendation Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost

Lower end of the interior access ladder isn’t Add concrete pad and metal stock

NE-03-1 |anchored and there is no structure available to Northeast Elevated Tank P 5 M $1,000 $1,000
i to anchor end of ladder.
anchor it.
TOTAL = $459,000 $520,000




Table 4 - Summary List of Process Projects

Functional
Project ID Estimated Construction Estimated Engineerin,
) Finding Area in Plant Recommendation Problem Class| Category 8 8 Estimated Project Cost Notes
No. Cost Cost
(O, N, or M)
Install up to four new
The Destrat pump is a submersible pump and fails after . 'p .
X ) R K destratification pumps. Options
approximately one year of service. This has improved include solar (Solarbee) or a shore
B-07-14 |since the VFD was installed for this pump. The plant staff Source Water . 4 M $220,000 $30,000 $250,000
L X . ) driven system. Recommend study
indicated that it would be beneficial to install a new . K
. . - . as part of engineering fees to
pump with a motor that is easily accessible. .
determine type of system.
The plant staff mentioned that there was an issue with . . Includes costs for Sludge
) X Study pump operation and provide
B-07-17 the pumps located in the Sludge Vault. When there is Sludge Vault recommendation 2 (0] S0 $25,000 $25,000 Vault study as well as a study
not any backpressure on the pumps, they will seize. to evaluate the sludge lines.
Inspect intake lines and associated strainers. Verify
support piles remain on solid footing, and condition of
B-04-1 |[pipes. Evaluate traveling screens. Evaluate if screen is Intakes and Screens Perform condition assessment. 2 0] $50,000 $50,000
sufficiently protected from potential of dragging
anchors.
When operating at rated capacity of 22mgd from Lake
Bloomington, velocity in 20" inlet piping can be well
bove minimum recommended by the Hydrauli
B-p4-p |2POVE minimum recommended by the Hydraulic Intakes and Screens Increase size of inlet piping. 3 ) $300,000 $30,000 $330,000
Institute especially if one pipe (deeper pipe) in service
during low lake level conditions. Inlet piping undersized
for this velocity.
Lake Bloomington and Lake Evergreen water meters did Yard/Raw wate Verify meters operational and
B-04-3 @ Bloomingt -ake tvergreen w rs rd/Raw water rify meters operati 3 0 $15,000 $1,500 $16,500
not appear to be functioning. meters calibrated.
Pump No. 1 is a horizontal split case centrifugal pump
installed in 1977. Depending on results of pump Low Service Pum
B-04-4 [performance test, pump replacement should be Room P Replace pump. 4 (o} $200,000 $20,000 $220,000
considered. Motor newer. Assume poor efficiency due
to wear.
Verify all pump suction and discharge pressure gauges
functional and calibrated. Recommend compound . X .
A . X Low Service Pump non-operational/non-calibrated
B-04-5 [gauge on all suction piping, pressure gauge on discharge 4 o $10,000 $1,000 $11,000
- . ) h Room pressure gauges.
piping, and consideration of a recording gauge for the
low service pumps.
Low Service Pum
B-04-6 [Pump #3 valve inoperable. ™ Rr;/;cm ump Rebuild or replace valve. 3 o] $25,000 $2,500 $27,500
Develop maintenance procedures for all pumps to track
where operate on pump performance curve and monitor| Low Service Pum
B-04-7 . P pump p P Implement maintenance program. 4 M $25,000 $25,000
runtime hours to develop scheduled Room
maintenance/replacement program
Abandoned mixing tanks appear to still receive water.
The source of water was to be cut and capped to the Inspect pipe to locate source of
- PP pectpip i 5 N $10,000 $1,000 $11,000
B-04-8 tanks, but it appears that only a valve may have been Main Process Buildin connection
closed which may leak. These abandoned tanks should g
be completely disconnected from the water treatment
system. Remove connection, and seal pipe. 5 N $25,000 $2,500 $27,500
Chlorine feed point in pi allery should have ambient
B-04-9 rine feed point in pipe gallery should have amblent |y, process Building|  Install gas monitor and alarm 2 N $5,000 $500 $5,500

gas monitor and alarm.
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Functional
Project ID Estimated Construction Estimated Engineerin,
) Finding Area in Plant Recommendation Problem Class| Category 8 8 Estimated Project Cost Notes
No. Cost Cost
(O, N, or M)
Perform a pilot study to evaluate
benefit of air scour system.
Existing air scour system is not currently under Main Process Evaluation would be in accordance
B-04-10 g t4 v 1ain Froc with the AWWARF Filter 3 o) $50,000 ) $50,000
operation. Building/Filters R .
Maintenance and Operational
Guidance Manual. Prepare
memorandum of study and results.
Filter 13 through 18 troughs are not level or set at same Main Process Survey the elevations of the troughs Survey in 2019 as part of
B-04-11 [elevation. This has the potential of negatively impacting Buildings/Filters to identify what improvements are 3 [0} $10,000 $10,000 information gathering for
the effectiveness of the filter backwash process. & needed. design improvements
Air relief is insufficient at the backwash supply piping . .
Main Process Install air release valves on
B-04-12 |resulting in air being introduced into the filter bottom . R o 4 o} $10,000 $1,000 $11,000
R Buildings/Filters backwash supply piping
during backwash.
Inspect each of the differential pressure gauges from all Main Process .
B-04-13 Implement maintenance program. 4 M 5,000 500 5,500
filters to verify calibrated and functioning. Buildings/Filters P prog $ $ s
Clean and inspect all slurry discharge lines from the Condition assessment. Removal,
B-04-14 |slurry concentrator to the control building for each Clarifier Building transport, and dispose of collected 4 M $30,000 $3,000 $33,000
Claricone. materials to sludge lagoons.
Consider adding a second slurry discharge pump at each
B-04-15 |control building to allow one pump to be taken out of Clarifier Building Add secondary pump. 4 N $50,000 $5,000 $55,000
service for maintenance and repair.
None of the ClariCone analysis instruments appear to be
functioning to sample for pH, turbidity, sludge blanket Repair and maintain analysis
B-04-16 |(level, level transmistter to control chemical usage and Clarifier Building instruments to maximize utilization 4 M $25,000 $2,500 $27,500
other process control parameters. Typically operators of the Claricones.
only view sludge blanket depth from access bridge.
The Infilco Accelator unit has been removed from the
tieo Accetator uni ‘ Ve 1o . Demolish Infilco Accelator, backfill
B-04-17 |water treatment process. Considered removal of Clarifier Building 5 N S0 S0 S0 Removed, part of B-04-46.
regrade, and restore surface.
obsolete process structure.
ClariCones 1 and 2 have a central flow meter, so the
volume going to each claricone is unknown. Consider Add at least one flow meter to
B-04-18 iMe going X ‘ Clarifier Building ¢ 5 o $60,000 $6,000 $66,000
adding flow meters to each influent line to accurately either #1 or #2.
determine flow to each Claricone.
Blowdown rate at ClariCones 1 through 4 can’t be
controlled to a low enough flow rate to avoid wasting an
excessive volume of process water during blowdown Evaluate options t ide a
B-04-2p |EXcessivevoll process water during blowdow Clarifier Building valuate options to provi 5 o $15,000 $15,000
cycle. When an excessive volume of sludge is wasted greater range for sludge blowdown
from the sludge concentrator, the sludge thickening
process is disrupted.
Grout floors in lower cylindrical section of ClariCones
appear to be insufficient to prevent accumulation of Evaluate options for improving grit
B-04-23 |2PPeartobeinsutic prev umulati Clarifier Building | 2 "2t options forimproving gri 5 o $10,000 $10,000
large grit as evidenced by the need for plant staff to removal from clarifiers
drain and clean out the bottom of the ClariCones.
Anioni lymer storage tanks and feed systems don't
B-04-24 |/ oM polymerstorag Vs Clarifier Building | Provide drum containment system 3 o $500 $50 4550

have containment.
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Project ID Estimated Construction Estimated Engineerin,
) Finding Area in Plant Recommendation Problem Class| Category 8 8 Estimated Project Cost Notes
No. Cost Cost
(O, N, or M)
Hydraulic bottleneck appears to occur at recarbonation Evaluate the recarbonation basins.
basins east and west. Specific reason for backup should Perform a condition assessment
B-04-25 |be evaluated as it may be due to lime buildup on the Recarbonation Basins [ and potential cleaning of influent 2 o $25,000 $25,000
walls of the 30" influent piping. Basin surface is also piping. Potential removal of
open to atmosphere. recarbonation basins.
Surface wash in old filter building does not appear to be Old Plant
B-04-26 © aing pp oarar Replace/Repair surface wash. 2 o $300,000 $30,000 $330,000
operational for some of the filters. Building/Filters
L " Evalute Hydraulics of filters using
Appears to be hydraulic imbalance of old filters based on Old Plant
B-0a-27 |.°° Vel : € oone field data and model and produce 3 N $25,000 $25,000
flows from some filters from the influent weir. Building/Filters
report
Treatment HGL is about 18-inches higher than it should
be to allow the filter influent weirs to operate properly.
This results in significant maldistribution of the inlet flow old Plant Evalute Hydraulics of filters using
B-04-28 |[in this set of filters. The operating HGL at filters 13 e . field data and model and produce 3 N $25,000 $25,000
. ¥ . Building/Filters
through 18 is such that filters 1 through 12 will overflow report
to the operating floor if filters are operated in effluent
flow rate control mode.
The CO, storage unit supplies gas with only primary
ressure regualtion to the obsolete feed panel in this Chemical Feed Upgrade CO2 system to meet
B-04-29 |Prossure reguaition P e’ P8 ystem ¢ 3 ) $30,000 $25,000 455,000
building. Supply piping to the new CO, feed systems are Building current best practices
tapped onto this old feed system inside the building.
There is a live 150 psi carbon dioxide feed piping inside Chemical Feed Uperade CO2 system to meet
B-04-30 |this building with no ambient gas detector in service. i Pe ystem ¢ 3 o $30,000 $25,000 $55,000
I . L Building current best practices
Much of this piping is copper with soldered joints.
Gas ammoniators in a wooden shed on the north side of
the New Water Treatment Plant. There should be a leak
detecti tem in all th ia is piped, and . )
the room should have an emergency i exhaustsyeem | | M2 Process | valuate she, leak detection and
B-04-31A ) ) ) sency ¥ Building/Chemical air exhaust. Consider scubber in 1 (o] $25,000 $25,000
with elevated intake according to 10 State Standards. In i
L ) ; Rooms recommendation report.
addition it should be considered if an emergency gas
scrubber is required should it be considered a risk to the
public.
Main Process Existing ammonia feed system does
B-04-31B [Replace Ammonia Feed System Building/Chemical |not comply with 10SS and is in need 2 o] $1,000,000 $100,000 $1,100,000
Rooms of replacement
Main Process Study to identify options or Eng fee includes study to
B-04-31C [Ammonia feed system Building/Chemical alternatives for ammonia fee 2 0 $25,000 determine best solution for
Rooms system feed point.
Main Process
Fluoride Room: No containment provided for storage Install containment curbs around
B-04-32 P & Building/Chemical 3 N $15,000 $1,500 $16,500
tanks. bulk and day tanks
Rooms
Main Process
Rehabilitate/replace fluoride da
B-04-33 |Fluoride Room: Day tank not in use. Building/Chemical / tsnk v 4 N $10,000 $1,000 $11,000
Rooms
Fluoride Room: There is no calibration column to verif Main Process
B-04-34 . R v Building/Chemical Install calibration column 2 o} $2,000 $200 $2,200
the accuracy of the fluoride feed rate.
Rooms
Ferric Room: No containment provided for storage Main Process Install containment curbs around
B-04-35 : P 8 Building/Chemical 3 N $15,000 $1,500 $16,500

tanks.

Rooms

bulk and day tanks
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Main Process Install a standby ferric meterin
B-04-36 |Ferric Room: No online standby pump installed. Building/Chemical uZn € 2 o $10,000 $1,000 $11,000
Rooms pump-
Ferric Room: There is no calibration column to verify the Main Process
B-04-37 : K Building/Chemical Install calibration column 2 [e] $2,000 $200 $2,200
accuracy of the fluoride feed rate.
Rooms
Ammonia feed system and enclosure do not meet Ten Main Process Uparade ammonia system to meet
B-04-38 [States and Mechanical Code wrt ventilation. Should be Building/Chemical Pg 4 . 3 (o} $50,000 $5,000 $55,000
L - current best practices.
leak detection in all areas ammonia piped. Rooms
Main Process
N i bient gas monitor and alarm. Should be
B-04-39 ° ammon.la am lent & L Building/Chemical Install gas monitor and alarm 2 N $5,000 $500 $5,500
leak detection in all areas ammonia piped.
Rooms
Lime slurry feed loop requires frequent maintenance Main Process Evaluate slaker improvements for
B-04-40 |due to design issues and the lime system doesn’t include | Building/Chemical better arit :}emoval 5 N $10,000 $10,000
de-gritting of the slurry. Rooms g
e - - - - Main P
B-04-40 Feed'p0|nF |r15|dg high sgrwce room |nclud'es ammonia ) valn 'rocess ) Install gas monitor and alarm 2 N $5,000 $500 $5,500
solution piping in the high service room without an Building/High Service
B-04-41 |Recarbonation and Water Stability Study Clarifier Building Study to Determine Options 2 o S0 $60,000 $60,000
Recarbonation Bypass Piping and Existing Recarbonated The City has already planned
] 1pl XISt
B-04-42 nation Bypass Fiping an J Clarifier Building Replace Piping 2 o $500,000 $50,000 $550,000 this work, but included in CIP
Water Piping Replacement Project
anyways.
) Old Plant . .
B-04-43 |Filter Improvements Study L X Study to Determine Options 2 0 30 $80,000 $80,000
Building/Filters
Construction costs detailed in
B-04-45. Costs include an
architectural programming
old Plant meeting to discuss Main
n
B-04-44 |Design of West Filter Improvements L a, Design of improvements 2 o} $S0 $2,000,000 $2,000,000 Process Building in relation
Building/Filters y .
to filter addition. Costs may
include new lab, control
room, and admin area within
new addition.
Engineering costs detailed in
Old Plant B-04-45. Includes work to
B-04-4 i New West Filter | i 2 o 20,000, 20,000, ) ;
04-45 [Construction of New West Filter Improvements Building/Filters Construction $20,000,000 S0 $20,000,000 rehab OId Plant filters prior
to construction.
Costs include demo of
Recarbonation Basins, Infilco
B-04-46 |Demolition of Existing Recarbonation Basin Process Remove existing basin 4 o $1,500,000 $150,000 $1,650,000 Accelerator, and Hydro-
Treaters and include capping
of piping.
Main Process
B-04-47 |East Filter Piping Improvements Piping Improvements 5 o] $100,000 $10,000 $110,000

Building/Filters




Table 4 - Summary List of Process Projects

Functional
Project ID Estimated Construction Estimated Engineerin,
) Finding Area in Plant Recommendation Problem Class| Category 8 8 Estimated Project Cost Notes
No. Cost Cost
(O, N, or M)
X X Low Service Pump . Cost of new Low Service
B-4-48 [New Low Service Pump Station New Pump Station 4 0 $10,000,000 $1,000,000 $11,000,000 X
Room Pump Station
Demo filters as part of the building
B-04-49 Old Plant no longer needed after potential construction Old Plant additions constructed in 1952 and 3 M Add $XX for demo of the
of filters to Main Plant. Building/Filters 1964. Keep original construction for original structure.
historical purposes.
Add railed platform across the top
X . of both lime silos and removable
. Main Plant/Lime R . P
B-04-50 [No platform above lime slakers. Storage Room platform acrosss the top of the lime 3 M $75,000 S0 $75,000 IEPA inspection finding.
8 slakers to improve routine
maitenance tasks.
Main Plant/Chemical
B-04-51 |Sodium Hexametaphosphate system in poor condition. Syst{em Replace system. 3 o] $500,000 $50,000 $550,000
Study to determine options to
. . improve chlorine gas storage and
Main Plant/Chemical
B-04-52 |No backup chlorine gas feed system present. ! s st/em ! feed systems to provide sufficient 3 o] S0 $25,000 $25,000
¥ redundancy for increased reliability
and ease of maintenance.
No flow meters on ammonia system or chloring gas feed | Main Plant/Chemical | Add mass flow meters on systems
B-04-53 v 88 / v m v 3 o $50,000 $15,000 $65,000
systems. System to allow monitoring of feed rates.
. . Study to determine feed point,
PAC storage and feed sytem appears to have been Main Plant/Chemical
B-04-54 .g R Y PP / dosing and contact time for new 3 o} 30 $25,000 $25,000
decommissioned. Room
PAC system.
Add tank mixer to prevent slurry
. o . . separation and improved hose
No tank mixer on liquid lime storage tank. WTP staff has Main Plant/Lime
B-0455 | O x fquid i 8 ' ! /u pumps to allow use of t his tank as 4 o $200,000 $50,000 $250,000
indicated the tank suffers from slurry separation. Storage Room )
an emergency backup calcium
hydroxide storage and feed system.
Would reduce the capacity burden
on filtration, disinfection, and high-
lift pumping processess presented
by th t tice of usi
Plant has indicated a need to use clarifier effluent make- fin\;hez ;tg:::s:rar |:::;]eucs;r:i§n
B-04-56 |up water supply to the carbon dioxide pressure solution | ~Clarifier Building ow PPy 3 o $200,000 $15,000 $215,000
dioxide feed systems and
feed systems. - .
eliminatethe chlorine carry-over to
the GAC filter media and ammonia
carry-over o the disinfection
process.
Remove rapid mix basins to allow
f i ili
B-04-57 |Inline mixer in rapid mix basin is currently offline. Main Plant or easier access and ability to 4 0 $10,000 $100,000 $110,000

perform jar tests and other plant
optimization work.




Table 4 - Summary List of Process Projects

Functional
Project ID Estimated Construction Estimated Engineerin,
) Finding Area in Plant Recommendation Problem Class| Category 8 8 Estimated Project Cost Notes
No. Cost Cost
(O, N, or M)
More aggressively remove lime Costs are assumed to be
sludge, and evaluate options such spread over multiple years
LSL-04-1 [Lagoons are nearing capacity. Lagoons ge Ve P 4 0 $2,400,000 $240,000 $2,640,000 pread. pley
as letting additional contracts than for multiple contracts for the
to only 1 company three lagoons.
Source water has limited capacity to adequately feed Mackinaw River Consider abandoning station due to
M-04-1 pactty quately X § station @ 4 o $150,000 $15,000 $165,000
pumps. Pump Station source water volume restrictions.
Limitorque actuators not reliable. Operator must visit
Evergreen Lake Pum Replace all three valves and
EL-04-01 (station to confirm valve position and adjust valves B R P P X ) 4 o} $75,000 $7,500 $82,500
) Station actuators. Rewire and integrate.
accordingly.
Cationic polymer storage tanks and feed systems don't [ Evergreen Lake Pum
EL-04-02 P 'y 8 ¥ g - P| provide drum containment system 3 o $500 $50 $550
have containment. Station
Evergreen Lake Pump | Install a standby polymer meterin
EL-04-03 [No online standby cationic polymer pump installed. green - P Y PO & 2 o 45,000 $500 $5,500
Station pump.
Evergreen Lake Pum Evaluate options for improving
EL-04-04 |No mixing at cationinc polymer injection point. 8 Station P mixing/diffusion of cationic polymer 2 [0} $15,000 $15,000
injection
Stuffing box from P2 has what appears to be an Fort Jesse Pum Replace packing. Perform condition
FIA-04-1 |excessive drip. Reason for drip should be investigated : P place packing. 4 M $10,000 $1,000 $11,000
| . ) Station A assessment of pump.
(i.e packing worn, shaft imbalance, etc.)
Calibrate/replace gauges as
Verify all pump suction and discharge pressure gauges Fort Jesse Pum necelssar i:o:si;ergcoungw Sound
FIA-04-2 |functional and calibrated. Some gauges missing or i P V- Lonsider comp 4 M $5,000 $500 $5,500
. Station A gauges on suction side, and
appeared not properly operating. R .
standard gauges on discharge side
Stuffing box from P1 has what appears to be an Fort Jesse Pum Condition assessment of pump and
FIA-04-3 |excessive drip. Reason for excessive drip should be ‘ P o pump 4 M $10,000 $1,000 $11,000
. . . . . Station A replace packing
inbestigated (i.e. packing worn, shaft impalance, etc.)
Operator indicated that pumps exhibit symptoms of
cavitation (a gravel and rock sound typically indicates
cavitation on suction side). Hydraulic system should be
modeled to determine under what conditions cavitation
is occurring which can result in mechanical damage and
limit the allowable operating range of the pumps. Some
‘m N W perating rang pf‘ P N Fort Jesse Pump Perform a condition assessment of . X
FIB-04-4 [potential causes, for example, could be straight pipe ) R 3 N $15,000 $15,000 Working with Peter Lynch
X . Station B pumping system.
length distance from short radius elbow and butterfly
valve upstream of pump inlet appear to be less than
minimum recommended by the Hydraulic Institute (5
pipe diameters for elbow and 2 for butterfly valve). It is
also noted that exansion joints are located immediately
upstream and downstream of each pump.
Inspect the silent check valves.
Fort Jesse Pum Consider alternate pump check
FJB-04-5 |Silent check vales noted in pump station. se Fump onsider a pump chec 5 N $25,000 $25,000
Station B valves which have indicators to
show they are open or closed.
Pressure monitors don’t have charts. Charts should be Fort Jesse Pum
FIB-04-6 ur tor v Y ume Install charts or replace gauges. 4 M $1,000 $100 $1,100 Working with Peter Lynch

installed or an automated device installed.

Station B




Table 4 - Summary List of Process Projects

Functional
Project ID Estimated Construction Estimated Engineerin,
) Finding Area in Plant Recommendation Problem Class| Category 8 8 Estimated Project Cost Notes
No. Cost Cost
(O, N, or M)
Prime on top half of pump appears to be leaking which Fort Jesse Pum
FJB-04-7 |will result in corroding bolts joining the top and bottom Station B P Repair primer to stop leak. 4 M $1,000 $100 $1,100 Working with Peter Lynch
halves of the pump.
Fort Jesse Pum Apply touchup paint to piping as
FIB-04-08 |Paint flaking off piping. i P PRIy PP piping 5 M $2,000 $200 $2,200
Station B necessary.
X . . Fort Jesse Pump X
FJB-04-09 |Confirm pump station flow meter calibrated. Station B Calibrate meter. 5 M $5,000 $500 $5,500
- Fort Jesse Pump Replace and protect piping to
FJB-04-10 [Meter vault sump pump piping broken. 5 M 1,000
P pump piping Station B minimize future disturbance. $
Perform a study of the options for flow meter
Fort Jesse Pum Richard recommended stud
FIB-04-11 |replacement and associated piping improvements se Fump Study to Determine Options 5 M 0 $20,000 $20,000 fiehardrec uay
. . Station B in note adjacent to FJB-04-09
should be conducted to remove inaccuracies of meter.
The tank roof vents do not appear to conform to AWWA
D100 recommendations for self-correcting, frost free Fort Jesse Tanks 1
FJ-04-1 ) Ag A Replace vents 5 M $15,000 $1,500 $16,500
operation. Replacement vents should be included in the and 2
budget costs for tank painting.
Based on available information, the tanks could benefit
from installation of silt stops and anti-vortex baffles. The | Fort Jesse Tanks 1
F1-04-2 X P X . Install silt stops and baffles 5 M $15,000 $1,500 $16,500
cost for these improvements should be included in tank and 2
painting.
Main Street Pum Prime and paint piping at locations
MPS-04-1 |Surficial rust noted on piping. ! P paint piping at lo 5 M $2,000 $200 $2,200
Station of welds and other locations.
Main Street Pum
MPS-04-2 |Verify all gauges calibrated. Station P Implement maintenance program. 5 M $5,000 $500 $5,500 Talk with April
The current pumps in the station appear to be oversized
for customer usage within the pressure zone.
Investigation has determined that a number of Main Street Pum Evaluate options for improvin,
MPS-04-3 g2 ! ! P P proving 3 o $25,000 $25,000
connections to lower-pressure zones were inadvertantly Station pump performance at lower flows.
open. With these valves closed, the pump station could
not operate at low flows.
N - Hamilton Road . . .
H-04-1 [12" Cla-Val position appeared to have been reversed. Verify valve in proper condition 5 M $5,000 $5,000
Elevated Tank
Overflow piping and inlet valves are sized for 2100 gpm
but the tank is often operated at a fill rate well in excess Hamilton Road Evaluate alternatives to reduce fill
H-04-2 ! 'en op i 4 o $5,000 $5,000
of this rate creating high headloss through the intake Elevated Tank rate.
piping and elevated system pressures.
Swing check valve on the outlet line was damaged and is Hamilton Road Repair / replace the swing check
H-04-3 & ! 8 pair / rep 8 4 M $5,000 $500 $5,500
currently non-functional. Elevated Tank valve
The tank is nonfunctional due to the hydraulic grade line Northeast Elevated | Evaluate options for improving tank
H-04-4  |in the transmission mains being at or below the bottom Tank 4 operation P e 3 o} $15,000 $15,000
capacity line (BCL) of the tank. P .
Hamilton Road Combine valves and add corrosion
H-04-5 |Coating is deteriorating 3 o] $1,300,000 S0 $1,300,000

Elevated Tank

protection and new coating system




Table 4 - Summary List of Process Projects

Functional
Project ID Estimated Construction Estimated Engineerin,
) Finding Area in Plant Recommendation Problem Class| Category 8 8 Estimated Project Cost Notes
No. Cost Cost
(O, N, or M)
In accordance with 10 State
Standards the station does not
) meet the minimum requirements of
No top slab over clearwell, opens potential to R .
Lo K . the standards in that the floor is to
contamination and flooding through grating. Floor was R X
) X be drained in a manner that the
not 6 inches above grade. Grade does not slope away Enterprise Pump R N
E-04-1 A X R quality of the potable water will not 1 [0} $50,000 $50,000
from clearwell. Maintenance staff may have to stand in Station
X . R be endangered. The floor of the
water to service electrical equipment under flood X )
- pump station should be at least six
conditions. . -
inches above finished grade.
Suction well should be watertight to
prevent contamination.
All pump stations are required to be
Enterprise Pum metered by 10 State Standards. Consider replacement of
E-04-2  |Flow meter was not found at the time of our site visit. prise Fump v : r 5 M $5,000 $5,000 prace
Station Meter should be calibrated if it pump station.
exists.
Enterprise Pump Evaluate pump and pumping Consider replacement of
E-04-3  [Pump P3 motor appears to run hot based on feel. ) 4 M $10,000 $10,000 )
Station process pump station.
Two 30-inch butterfly valves at wet well influent don’t Enterprise Pum
E-04-4 ) v P R P Replace two 30-inch butterfly valves 5 M $20,000 $2,000 $22,000
close reliably and leak up to 900 gpm when closed. Station
The 12-inch silent wafer check valves at the discharge of Enterprise Pum
E-04-5 - g Prise P Replace the check valves 5 M $20,000 $2,000 $22,000
Pump 1 and Pump 3 are leaking. Station
Provide throttling at air relief valves to reduce the Enterorise Pum Evaluate alternatives to reduce
E-04-6  [hydraulic shock when the discharge pipe is filled on P R P . 5 M $10,000 $10,000
Station hydraulic shock
startup of Pumps 1,2 & 3.
Recommend an evaluation of the
pump station to consider
Regulatory issues at PS. Several items do not meet 10 Enterprise Pum replacement. In addition, it may be
E-04-7 gulatory -e "ms €o PriSE PUMP [ 1 dent to consider replacment of 1 M $5-10M $500,000 $10,500,000
State Standards, and multiple defficiencies were noted. Station . .
the Division Street Pump Station to
join it with a new combined pump
station.
Recording gauges should be
X . . calibrated, paper replaced and fully
Pump station pressure recording gauges paper had Division Street Pum
D-04-1 P P B 83UBES paper i P operational. Recording gauges 4 M $1,000 $100 $1,100 Cost included in K-05-01
appeared to not have been replaced for a long time. Station .
required by 10 State Standards.
Consider automated gauges.
The current drive shafts at each of the four pumps are
faili:uateless :If:/:n two years scer\(l)ice and Lcjre’;L:e : Division Street Pum Replace the drive shafts at each of
D-04-2 o & A y' ) . P the four pumps with units designed 5 M $40,000 $4,000 $44,000
difficult service and repair burden at current staffing Station o
for longer service life.
levels.
Provide OSHA compliant and safe access to operate . i .
A X Division Street Pump | Evaluate alternatives to improve
D-04-3  |valve hand wheels at the pump station discharge . R 5 M $10,000 $10,000
Station valve operation.
header.
Provide OSHA compliant and safe access to pump drive Division Street Pum Evaluate alternatives to improve
D-04-4  [shaft bearings and universal-joints during maintenance . P A P 5 M $10,000 $10,000
. Station pump maintenance.
and replacement operations.
Provide suction and discharge gauges at each of four Division Street Pum
D-04-5 vide suctiol ischarge gaug chotfou vision >treet Pump Install gauges 5 M $5,000 $500 35,500

pumps.

Station




Table 4 - Summary List of Process Projects

Project ID
No.

Finding

Area in Plant

Recommendation

Problem Class

Functional
Category
(O, N, or M)

Estimated Construction
Cost

Estimated Engineering
Cost

Estimated Project Cost

Notes

DR-04-1

Shed on top of 5MG reservoir is in poor shape. No
overflow was present and no dedicated vents for either
reservoir. Overflow on 10MG and drain at 5MG may not

meet cross-connection or screening requiremets in 10SS.

Access hatches do not conform to IEPA standards.

Division Street
Reservoirs

Replace shed with fiberglass
building. Add overflow to 5SMG and
confirm cross-connection and
drains meet 10SS. Add dedicated
vents and replace hatches.

$500,000

$50,000

$500,000

Eng fees include study for
overflows, cross-connections,
and drains.

General

No pump maintenance program appeared to be
implemented.

Pumps

Recommend a pump maintenance
program to understand baseline
values for power consumption,
temperature change, leakage,

pressure (suction and discharge),
vibration, noise characterisitcs,

lubricant condition, shaft position,
rate of flow, speed, and bearing
wear at a minimum in accordance
with the Hydraulic Institute
standards for the centrifical pumps

$10,000

$10,000

Total =

$40,100,000

$5,200,000

$55,200,000




Table 5 - Summary List of HVAC Projects

Project/ Problem Functional Estimated Estimated Project
r
ojec Finding Area in Plant Recommendation Category Construction ) Notes
Item No. Class Cost
(O, N, or M) Cost
Many of the exhaust systems serving chemical and
process rooms are not directly routed to the
outdoors. Rather, exhaust air is collected from Perform study to determine new
B-05-01 the spaces by exhaust fan‘s Iocatec! in a common Main-Pr-ocess route of exhaust systems so that 1 N %0 $25,000
room. The exhaust fan discharge is then routed Building ductwork does not run through other
through the interior spaces of the plant before spaces and goes directly outside.
being discharged. This is especially critical to the
chlorine rooms.
Main Process See B-05-01 regardin
B-05-02 No scrubber for chlorine rooms. o Add a chlorine scrubber. 1 N $100,000 $110,000 K € g
Building chlorine room exhuast.
Corrosion observed on exhaust system ducts
serving lime room, chlorine room, ferric room, X
and other chemical and process areas. Corrosion Main Process Consider exhuast
i . i i
B-05-03 ) P o Replace ductwork. 4 M $50,000 $55,000 system study. See B-05-
in the ductwork can cause exhaust leakage and Building o1
cross contamination into other spaces the duct
passes through.
Most of the air handling units are not regularl Main Process Perform general servicing/upgrades
B-05-04 s g ¥ . of air handling units and operate to 4 N $100,000 $100,000
operated and appeared neglected. Building . . o
provide building ventilation.
Operator room cooling system utilizes flexible Main Process Replace flexible duct at penetrations
B-05-05 duct that penetrates through the elecrical room Buildin and install sheet metal duct and fire 4 N $25,000 $25,000
without fire dampers. g dampers.
The ventilation in the Flouride Room did not seem Main Process
B-05-06 ventiiation t ur : : L Upgrade ventilation system. 1 N $10,000 $11,000
adequate. Building
Several of the dampers and actuators associated Main Process
B-05-07 with the air handling units and with outside air Buildin Replace actuators. 4 M $25,000 $25,000
louvers were disconnected and nonfunctional. €
Perf | ici d
Main Process erform general servicing/upgrades
B-05-08 Exhaust fans are not regularly operated. Buildin and regularly operate exhaust fans to 4 M $25,000 $25,000
& provide building ventilation.
. . Main Process .
B-05-09 Boilers are near the end of expected service life. Building Replace boilers. 3 N $50,000 $55,000
The HVAC controls are outdated and did not Main Process
B-05-10 Y A : : L Upgrade HVAC control system. 4 N $100,000 $110,000.0
appear fully functional. Building




Table 5 - Summary List of HVAC Projects

Project/ Problem Functional Estimated Estimated Project
r
ojec Finding Area in Plant Recommendation Category Construction ) Notes
Item No. Class Cost
(O, N, or M) Cost
The boilers do not contain a water treatment Main Process Install a chemical treatment system
B-05-11 ers d n 8 wate _ nrr , 4 3 N $10,000 $11,000
system. This can accelerate boiler fouling. Building for the boiler water.
Boiler circulating and distribution pumps Main Process
B-05-12 g pump o Perform general servicing/upgrades. 4 M $20,000 $20,000
appeared neglected. Building
Dust control for lime storage and conveying is
inadequate as evidenced by the quantity of lime Main Process Upgrade ventilation system in Lime
i
B-05-13 [dust accumulation inside the lime rooms, on the Buildin Storage Room to improve duct 4 N $10,000 $11,000
uildi
roofing above the lime rooms, and at the exterior & control.
of the building adjacent to the lime areas.
Perform general servicing/upgrades
B-05-14 Exhaust fans are not regularly operated. Clarifier Building |and regularly operate exhaust fans to 4 M $5,000 $5,000

provide building ventilation.




Table 5 - Summary List of HVAC Projects

. Functional Estimated . X
Project/ . . . Problem ] Estimated Project
Finding Area in Plant Recommendation Category Construction Notes
Item No. Class Cost
(O, N, or M) Cost
Perform general servicing/upgrades
B-05-15 Air handling units are not regularly operated. Clarifier Building and regularly operate the unit to 4 M $20,000 $20,000
provide building ventilation.
The HVAC controls are outdated and did not
B-05-16 K Clarifier Building Upgrade HVAC control system. 4 N $25,000 $27,500
appear fully functional.
Several of the dampers and actuators associated Repair dampers and replace
B05-17 | >°'¢ e damp v ' Clarifier Building pairdamp P 4 M $5,000 $5,000
with outside air louvers were disconnected. actuators.
Perform general servicing/upgrades
B-05-18 Exhaust fans are not regularly operated. Old Plant Building |and regularly operate exhaust fans to 4 M $10,000 $10,000
provide building ventilation.
The air handlnig units appeared seldomly used Perform general servicing/upgrades
B-05-19 & pp v Old Plant Building | and regularly operate to provide 4 N $50,000 $50,000
and neglected. - -
building ventilation.
Boiler circulating and distribution pumps
B-05-20 g pump Old Plant Building | Perform general servicing/upgrades. 4 M $10,000 $10,000
appeared neglected.
B-05-21 Some hot water piping is not insulated. Old Plant Building Provide insulation. 4 M $5,000 $5,000
Several of the dampers and actuators associated
B-05-22 with the air handling units and with outside air | Old Plant Building Replace actuators. 4 M $15,000 $15,000
louvers were disconnected and nonfunctional.
The HVAC controls are outdated and did not
B-05-23 K Old Plant Building Upgrade HVAC control system. 4 N $50,000 $55,000
appear fully functional.
The new boilers do not contain a water treatment Install a chemical treatment system
B-05-24 W Dorers naw _ 0ld Plant Building ‘! v 3 N $10,000 $11,000
system. This can accelerate boiler fouling. for the boiler water.
The air conditioning condenser does not function
B-05-25 g ) . 0ld Plant Building Repair/replace air condenser. 4 N $5,000 $5,000
and had an open panel with exposed wiring.
The outside refrigerant lines on the air
B-05-26 o g . 0ld Plant Building Provide pipe insulation. 4 M $1,000 $1,000
conditioning system were uninsulated.
Plant staff indicated that plans are in place to
upgrade the HVAC system, which includes Evergreen Lake
LE-05-01 Pg ¥ ] . . g . Perform project as indicated. 4 N S0 S0
replacement of the air handling unit and Pump Station
condenser.
Electric heater was operating but the thermostat
Mackinaw Pumpin Replace electric unit heater and
M-05-01 wiring was not connected. The space also had ping P 4 N $3,000 $3,000

portable space heaters.

Station

controls.




Table 5 - Summary List of HVAC Projects

. Functional Estimated . X
Project/ . . . Problem ] Estimated Project
Finding Area in Plant Recommendation Category Construction Notes
Item No. Class Cost
(O, N, or M) Cost
The exhaust fan and outside air damper controls |Mackinaw Pumping| Replace controls for exhaust fan and
M-05-02 , gamp rumping Rep rexn: 4 N $3,000 $3,000
did not appear functional. Station damper at outside air louver.
. Main Street .
The exhaust system requires an occupant to enter Relocate exhaust fan disconnect
MPS-05-01 Booster Pump ) 4 M $1,000 $1,000
the space to operate. . switch near the hatch entry.
Station
The exahust fan appears to be past its expected Main Street
MPS-05-02 PP o P P Booster Pump Replace exhaust fan. 4 N $1,000 $1,000
service life. .
Station
Enterprise Zone | Upgrade exhaust fan cooling system
E-05-01 Cooling in the pump room seems inadequate. P . Pg . g3y 4 N $10,000 $11,000
Pump Station with DX system.
The outside air louvers on the overhead door that
serve the pump room do not contain dampers. Enterprise Zone
E-05-02 ¢ the pump reom de not co amp prise 2 Install motorized dampers. 4 N $1,000 $1,000
This can cause cold air infiltration during the Pump Station
winter time.
. Division Street .
D-05-01 Diesel storage tank corroded. . Repaint tank 4 M $2,000 $2,000
Pump Station
D-05-02 Diesel storage tank piping corroded Division Street Paint pipin 4 M $500 $500
-05- i ipi . int piping.
& piping Pump Station piping
The outside air dampers associated with the
exhaust system don't appear to fully open upon Division Street Service outside air damper actuators
D-05-03 ISt SY ot app v open up ) P 4 M $5,000 $5,000
actuation. A negative space pressure occurs when Pump Station and replace as needed.
both exhaust fans are operating.
The outside air louver and damper above the Division Street [Install sheet metal collar to allow side
D-05-04 €3 and damp _ 4 M $1,000 $1,000
stairs is not easily maintainable. Pump Station removal of the louver screen.
Lower level gas unit heater flue is uninsulated at L
) ) Division Street
D-05-05 | personnel height on upper level. This can be pose Pumb Station Insulate flue below 8'-0" AFF. 4 M $500 $500
a safety issue with a hot surface. p
Division Street
The furance and air conditioning system appears Replace furnace and air conditionin
D-05-06 : § SYSLeM aPPEArs |5\ mp Station - Sale| " S N $5,000 $5,500
to be past is expected service life. system.
House
TOTAL = $800,000 $837,000




Table 6 - Summary List of Plumbing Projects

Project/ Functional Estimated Estimated
) Finding Area in Plant Recommendation Problem Class | Category (O, | Construction . Notes
Item No. Project Cost
N, or M) Cost
Sections of plumbing water lines in chemical Replace piping and provide insulation for
B-06-01 P J : : Main Process Building P Piping P ] 4 M $5,000 $5,000
rooms appeared corroded. protection.
Exposed drain lines from abandoned sink in
B-06-02 P . Main Process Building Renovate plumbing in space with new sink. 5 N $5,000 $5,000
office/break room.
Perform general servicing and regularly test
B-06-03 Emergency showers appeared neglected. Main Process Building g € . g ¥ 4 M $1,000 $1,000
to ensure operability.
Reduced pressure principle backflow preventer on
the CW supply to the PAC feed room is leaking and Replace backflow preventer and relocate to
B-06-04 | >UPPlY 15 1€aking and 1 in Process Building P W prev ! 4 M $10,000 $10,000
inaccessible, located above other conduit and more suitable location.
piping at the corridor ceiling.
Reduced pressure principle backflow preventer on .
Relocate backflow preventer to more suitable
B-06-05 |the CW supply to the chemical water booster Main Process Building WP V, Ul 4 M $5,000 $5,000
L . . location.
pump is inaccessible, located high overhead.
L . Disconnect floor drain piping from building
Floor drains in chlorine storage and feed areas are
B-06-06 inst e ! g Main Process Building sanitary system and separate into 4 N $20,000 $20,000
connected to building plumbing. .
independent process waste system.
Perform general servicing and regularly test
B-06-07 Emergency showers appeared neglected. Clarifier Building g e . € ¥ 4 M $1,000 $1,000
to ensure operability.
Sump in lower level is open and can be trippin
B-06-08 P P PRing Old Plant Building Provide grating. 4 M $500 $500
hazard.
Sump pump in lower level appears past its
B-06-09 ppump ¥ appears p 0ld Plant Building Replace pump. 4 M $500 $550
expected service life.
B-06-10 Gas leak observed at the meter and regulator. Old Plant Building Repair leaks. 3 M $1,000 $1,000
B-06-11 Domestic water heater past expected service life. Old Plant Building Replace water heater. 4 M $3,000 $3,300
N ion tank ob: datd ti t
B-06-12 © expansion tan °h::tr;’f atdomestic water Old Plant Building Add expansion tank. 4 M $1,500 $1,650
S d ti t ipi d th t
B-06-13 ome domestic water piping around the water 0ld Plant Building Add pipe insulation. 4 M $500 $500

heater was not insulated.




Table 6 - Summary List of Plumbing Projects

Project/ Functional Estimated Estimated
) Finding Area in Plant Recommendation Problem Class | Category (O, | Construction . Notes
Item No. Project Cost
N, or M) Cost
Bathroom fixtures in Locker room (urinal, water . . .
B-06-14 pxtures t A (urinal, w 0ld Plant Building Replace with new fixtures. 5 N $5,000 $5,500
closet, shower, sink) abandoned.
FJA-06-01 The sump cover is corroded. Fort Jesse Pump Station A Replace in-kind. 4 M $500 $500
FJA-06-02 Floor drains near main pumps are blocked. Fort Jesse Pump Station A Cleanout floor drain grating. 4 M $50 $50
FJB-06-01 | Corrosion observed on natural gas service piping. |Fort Jesse Pump Station B Paint piping. 4 M $100 $100
Meter vault sump pump discharge pipin Repair piping. Replace PVC with galvanized
FIB-06-02 MP pUMP CISCharge PIPING [+ josse pump Station B| T cPo PPN REP galvaniz 4 M $500 $500
disconnected. steel.
RPZ backflow preventers discharge directly to Pipe backflow preventer discharge to wet
FJB-06-03 P g ¥ Fort Jesse Pump Station B P P g 4 M $500 $500
floor. well.
FJB-06-04 | Domestic water heater past expected service life. [Fort Jesse Pump Station B Replace water heater. 4 M $1,000 $1,000
No permanent sump pump system. Sump pum Enterprise Zone Pum Install more permanent sump pump system
E-06-01 permar P pump syst ppump prise 2 P permanent sump pump sy 4 M $1,000 $1,100
discharge consists of fire hose. Station with piping.
. . . Enterprise Zone Pump L .
E-06-02 Service water line not insulated. Station Add pipe insulation. 4 M $100 $100
The backflow preventer is bypassed for the Division Street Pum Replumb so that backflow preventer is not
D-06-01 preventer s byp : P P P 4 M $500 $500
domestic water. Station - Sale House bypassed.
Division Street Pump
D-06-02 | Corrosion observed on natural gas service piping. Paint piping. 4 M 100 100
I v natura’e vice piping Station - Sale House int piping s 4
TOTAL = $64,000 $64,450




Table 7 - Summary List of Electrical Projects

Estimated

Estimated Project

. Estimated N Estimated Project
. Functional . Construction Cost N Cost
Project/ o . . Problem Construction Cost Estimated Cost
Finding Area in Plant Recommendation Category (Raw Cost per N N Notes
Item No. Class (Raw Cost per Quotes) Engineering Cost N
(0, N, or M) Option 1 Quotes) Option 1 (MV) Option 2
P Option 2 P ()
Per CAT Quotes:
Option 1A-MV Equipment ($1,240,000)
- 2500 kW/3125 kVA, 4160V /w 24-h fuel tank,
Option 1: Consolidate the standby power N N / fw ueltan
N N N N indoor diesel generator (726k);
needs for the WTP with a single diesel engine . .
N - 1200A, 5kV MV switchgear and automatic transfer
generator. The kW requirements for the new control (514K)
diesel engine generator will be dependent on
. - cost adder for outdoor enclosure - $200k
the plant loads that will need to operate .
. . . - add labor, ductbank, conduit, wiring
during a loss of power. The new diesel engine . S
. . - cost does not include building improvements (arch,
generator can be either 480V or medium struct, HVAG, etc.)
voltage (2400V or 4160V). The voltage for the ! T
new engine generator would be partiall
N e":de:t' ongam modif;“c’azons bé’in ‘m:de 2 o $2,680,000 $0 $268,000 $2,948,000 $0 Option 1B-LV Equipment ($1,040,000)
There is a 480V feeder from the Main Process P ) y o e - 2500 kW/3125 kVA, 480V/w 24-h fuel tank, indoor
. i . N to the electrical distribution systems at both .
Building to the Old Plant Building, which provides the OId Plant Buldi 4 New P diesel generator (684k);
standby power to some 480V and 208/120V loads .ev ant Bul ) ing anc New rocessv - 4000A, 480V switchgear and automatic transfer
N N N Building. A new switchgear and automatic
when the 2000kW engine generator is operating. transh ) N Id aut tically start control (356k)
This feeder does not provide standby power for ra:: er equlpnjen wou tau oma \c‘a v sfa - cost adder for outdoor generator - $200k
the low lift pumps. The existing 500kW engine _e_ new engine generator upon ? 0ss 0 - add labor, ductbank, conduit, wiring
N o N utility power and transfer the entire plant . S
generator in the Old Plant Building provides o R . - cost does not include building improvements (arch,
N (Old Plant Building and Main Process Building)
standby power for the low lift pumps . N struct, HVAC, etc.)
to the engine generator.
The existing 500kW diesel engine generator Old Plant Building Note: For budgetary purpose assume Option 1A
B-07-1 installed at the Old Plant Building has been and Main Process
installed in the mid-1970s and is approaching the Building
end of it's useful life.
The ex'ﬁt":g 2000k.W dlelsel engine genera;‘?r }Nas Option 2: Keep the existing 2000kW diesel 1) 480V Generator and Switchgear (433K)
installe approxlmzte v zs Yea“ agoandisin engine generator at the Main Process Building 500 kW, 480V, 60Hz, 0.8 PF, indoor/w 24-h fuel tank
good condition. and either retrofit the existing 480V diesel generator ($102k)
here i . fer sch . switchgear (LVS3) or provide a new 480V Cost Adders:
i erle is not any ?utor:nat:c trans :r sc gme in switchgear and/or automatic transfer switch 1A) Outdoor factory skin tight SA enclosure, 72dba
place to transfer t Ie P anft to; € engine that will automatically start the 2000kW @23, motorized louvers ($49k)
generators upon a loss of utility power. engine generator upon a loss of utility power 1B) include 480V switchgear and automatic transfer
and transfer the Main Process Building to the switch (between utility and gen set) ($282k)
i tor.
engine generator. 2 o $0 $1,778,000 $177,800 S0 $1,955,800

Provide a new diesel engine generator at the
0ld Plant Building to replace the aging
500kW, 480V diesel engine generator. A new
switchgear and automatic transfer equipment
would automatically start the new engine
generator upon a loss of utility power and
transfer the Old Plant Building to the engine
generator.

2) Replace 480V switchgear (LVS3) and add
automatic transfer control for existing 2000 kW
generator ($356k)

Note: For budgetary purpose, use Items 2 and 3
- add labor, ductbank, conduit, wiring

- cost does not include building improvements (arch,
struct, HVAC, etc.)
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. Estimated . . Estimated Project
. Estimated N Estimated Project
. Functional . Construction Cost N Cost
Project/ o . . Problem Construction Cost Estimated Cost
Finding Area in Plant Recommendation Category (Raw Cost per N N Notes
Item No. Class (Raw Cost per Quotes) Engineering Cost N
(O, N, or M) Option 1 Quotes) Option 1 (MV) Option 2
P Option 2 P ()
Note: If the existing 2400V power system is replaced
with 4160V system, then the following new
equipment is required:
- 3500 kVA, 35/4.16kV, outdoor, oil filled, copper
windings, padmounted transformer (80K) - by utility
. " . N (not included)
Consid ding th
onsicer uperacing the primary service -1200 A, 4160V, 4 sections, outdoor (NEMA3R)
voltage to either 480V or 4160V. Due to some . . .
of the larger high service pump loads switchgear (180k-estimate $45k/section);
B 8 e pump - 1200, 4160V, 5 sections, indoor, switchgear (175k-
N . N (>500hp), it would be recommended to stay N )
The primary service voltage for the WTP is 2400V. with a medium voltage distribution system estimate $35k/section);
The electric utility (Ameren) has indicated that i gA . v -500kVA, 4160-480V, dry-type, indoor, copper,
there are not may (if any) replacement Old Plant Building [  (4160V) due to quantity and sizing of the transformer (22k)
B-07-2 ,y V) rep and Main Process| cables needed to operate these loads at 2 N $1,672,000 $1,672,000 $167,200 $1,839,200 $1,839,200
transformers that still have a 2400V secondary. . . . - 300 kVA, 4160-480V outdoor, copper, transfomer
L Building 480V. The two 600hp, 2400V high service
Further, the 2400V service is an ungrounded ump motors at the plant will need to be (17k);
system. pump . P . N - 750 kVA, 4160-480V, indoor, dry-type, copper,
replaced with 4160V motors. This service
upgrade will also need to be discussed with transfomer(30k)
Pe N N - 150 kVA, 4160-240V, outdoor, copper, transformer
Ameren to determine what options they have (126
to offer.
o oner - (2)-600hp, 4.16kV motors (150K each)
- add labor, ductbank, conduit, wiring
- cost does not include building improvements (arch,
struct, HVAC, etc.)
Failure is not immanent; however, the failure of this
equipment will result in a loss of process equipment
8. 1 2) low lift d miscell load:
The existing unit substation "U1", motor control Due to the age of the unit substation "U1", (eg. two (2) low lft pumps) and miscellaneous loads
center "MCC-P1", and the integrated distribution motor control center "MCC-P1", and the . N
Pl and the Integrated distributl - ! enter ne - New 4160-480V Unit Substation ($150k)
B-07-3 center are in fair condition. This equipment has | Old Plant Building integrated distribution center, it is 2 [0} $750,000 $750,000 $75,000 $825,000 $825,000 New 480V MCC, 7 section, back-to-back (6125k)
been in service for ~40 years and has reached the recommended to upgrade this equipment in Y R
. N S - add labor, ductbank, conduit, wiring
end of its expected life. the Old Plant Building. . S
- cost does not include building improvements (arch,
struct, HVAC, etc.)
Included spare parts for 10 years (10,000/year) until
equipment is replaced.
Failure is not immanent; however, the failure of this
equipment will result in a loss of process equipment
The existing unit substation "U2' and motor This equipment should be replaced within the (e.g. one (1) low lift pump; backwash pumps) and
control center MCC-P2 is in good condition. This next ten (10) years. It is recommended that miscellaneous loads
equipment has been in service for ~30 years and this equipment be replaced in conjunction
B-07-4 | AP ¥ 0ld Plant Building | T 9P placed in conjuncti 2 o $1,080,000 $1,080,000 $108,000 $1,188,000 $1,188,000

is approaching the end of its expected life.
Replacement parts are still available for this
equipment.

with the upgrade of the existing unit
substation "U1" and motor control center
"MCC-P1".

- New 1200A, 4.16kV, 4 section Medium Voltage
Switchgear ($140k-estimate $35k per section)

- New 4160V-480V Unit Substation ($150k)

- New 480V MCC, 5 section, back-to-back ($100k)

- add labor, ductbank, conduit, wiring

- cost does not include building improvements (arch,
struct, HVAC, etc.)
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N Estimated . . Estimated Project
. Estimated N Estimated Project
. Functional . Construction Cost N Cost
Project/ o . . Problem Construction Cost Estimated Cost
Finding Area in Plant Recommendation Category (Raw Cost per N N Notes
Item No. Class (Raw Cost per Quotes) Engineering Cost N
(O, N, or M) Option 1 Quotes) Option 1 (MV) Option 2
P Option 2 P (Lv)
The variable frequency drive for LLP#2 is in
fair/poor condition. This VFD has been in service
for ~30 years and has reached the end of its
expected life. The plant staff has indicated that
this VFD needs to be replaced. Due to the age of the VFDs and the difficultly Assumed replacement of the LLP2 & LLP3 LV VFDs:
... |in obtaining replacement parts for the VFDs, it 2 x 480V, 250HP VFDs ($80k each)
B-07-5 Old Plant Buildin; 1 o 420,000 420,000 42,000 462,000 462,000
The variable frequency drive for LLP#3 is in ieing is recommended that both these VFDs be $ $ $ $ $
good/fair condition. This VFD has been in service replaced. add labor, conduit, wiring
for ~15 years. The plant staff has indicated that
this VFD cannot be operated in auto due to the
failure of the analog control board and
replacement parts are not available.
Included spare parts for 10 years and minor
maintenance work as needed ($20,000/year).
Failure is not immanent; however, the failure of this
equipment will result in a loss of process equipment
The existing medium voltage switchgear "MVSP" (e.g. high service pumps; backwash pumps) and
and motor control centers "MCC-P3", "MCC-P4", This equipment should be replaced within the miscellaneous loads
and "MCC-P4E" are in good condition. This Main Process next ten (10) years. It is recommended that
B-07-6 |equipment has been in service for ~30 years and is Buildin this equipment be replaced in conjunction 2 o $1,370,000 $1,370,000 $137,000 $1,507,000 $1,507,000 -New 1200A, 4.16kV, 5 section Medium Voltage
approaching the end of its expected life. 8 with the upgrade of the electrical equipment Switchgear/MCC ($175k-estimate $35k per section)
Replacement parts are still available for this at the Old Plant Building. - New 2000kVA, 4160V-480V Transformer ($80k)
equipment. - (2) New 480V MCC, 6 section, back-to-back ($115k
each)
- add labor, ductbank, conduit, wiring
- cost does not include building improvements (arch,
struct, HVAC, etc.)
The existing Low Voltage Switchgear "LVS3"
Low Voltage Switchgear "LVS3" located in the sting 8 8 o
Main Pr Building is in good/excellent Main Process does not need to be replaced at this time.
B-07-7 Aa. ofess .u & & . . e However, we recommend replacing the 4 [o] $0 S0 $0 S0 $0 Costs included in the project#: B-07-1
condition. This switchgear has been in service for Building ) ! - N
~15 years switchgear in conjuction with the upgrade of
¥ | the standby power system.
There it [ hi isting VFD
e "Off‘ez‘is;:;ez f:ie ttir: e City to decide if there is a preference to have same
r y
. . L ° 2 s time type of VFD as LLP#2 &3
The variable frequency drive for HSP#2 is in Main Process
I
B-07-8 excellent condition. This VFD has only been in .. The only reason to consider replacing this VFD 4 o $200,000 $200,000 $20,000 $220,000 $220,000
N Building o ) " N For budgetary purpose assume $100k for a new VFD
service for ~5 years. is if the City would like this VFD to be the
R replacement; add cost for labor, assume reuse
same make/model as the VFDs being replaced -
B - conduit/wire
for LLP#2 and LLP#3 in the Old Plant Building.
Thi I in the Chemical Fe Building is i hemical F Th | in the Chemical Fi Buildi
p07.9 | e panelboard in the Chemical Feed Building isin| - Chemical Feed | The panelboard in the Chemical Feed Building| o $50,000 $50,000 $5,000 $55,000 $55,000 Assume 2004, 480V, 65 KAIC, 42 ckts, Panelboard
fair/poor condition. Building should be replaced.
Ground detection lights should be added to
this unit substation. If the voltage is changed
Th t d detection light: Unit Include 4160/120V transf, Basler BE1-59N ground
B-07-10 | "Cré arenot anyground detection ights on Unit| 4 by puilding [ to a grounded system (either 480V or 4160V), | 4 N $10,000 $10,000 $1,000 $11,000 $11,000 U / ? grou
Substation "U2" located in the Old Plant Building. L fault overvoltage relay & resistor
then ground detection lights would no longer
be required.
The convenience receptacles installed in the Pipe [ Old Plant Building Recommend replacing all receptacles in these
B-07-11 | Galleries and Chemical Rooms are not GFCl type | and Main Process ) P s 4 4 N $5,000 $5,000 $500 $5,500 $5,500 Assume 50 GFCI receptacle are installed
receptacles Building areas with GFCI type receptacles.
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N Estimated . . Estimated Project
. Estimated N Estimated Project
. Functional . Construction Cost N Cost
Project/ o . . Problem Construction Cost Estimated Cost
Finding Area in Plant Recommendation Category (Raw Cost per N N Notes
Item No. Class (Raw Cost per Quotes) Engineering Cost N
(0, N, or M) Option 1 Quotes) Option 1 (MV) Option 2
P Option 2 P ()
The chlorine st d t h
é chiorine storage roz?m oes not have a Upgrade the HVAC system controls so that
chlorine scrubber system installed to react to a Main Process  |the room exhaust fan operates when the door
B-07-12 |  chlorine leak; The room ventilation does not L ) i h ) 4 N $0 $0 $0 $0 $0 See B-05-02. Consider adding a chlorine scrubber.
N . . Building is opened and the room is occupied. Consider
automatically turn on when the room is being N N .
N adding a chlorine scrubber for this room.
occupied.
This dt i ds to b d t i
The interior entrance door for the Electrical Room Main Process oultsa:dor Z:’i?ian;iv:reoneee;?tiri in:tz‘lhlleler;g
B-07-13 swings in and is not equipped with panic o p o . 4 N $0 $0 $0 $0 S0 See B-02-11. Cost inserted from B-02-11
L L Building Investigate whether existing door can be
hardware. This is a Code violation. o . N .
modified or if new door will be required.
The Destrat pump is a submersible pump and fails
after approximately one year of service. This has
improved since the VFD was installed for this Recommend investigating the installation of a
B-07-14 | pump. The plant staff indicated that it would be | Old Plant Building [ non-submersible pump and motor to replace 4 N $20,000 $20,000 $2,000 $22,000 $22,000 Install one pump (process is not included)
beneficial to install a new pump and motor the existing submersible motor.
outside instead of being submersible (e.g.
mounted on the grass/pavement near shoreline).
The plant staff indicated that there were areas of
the Clarifier Buildi here local di t:
e Clari |er. uilding wi ?Ve local disconnects were " - Assume 25 x Siemens 100A, 3-pole, 480V, fused,
not provided for equipment. As long as the Clarifier Building; Install local disconnect switches for single throw disconnect switch, NEMA 4X, stainless
B-07-15 | upstream feeder can be locked out at the MCC, |Other areas of the . 4 N $50,000 $50,000 $5,000 $55,000 $55,000 8 ' ’
L - . equipment that do not presently have one. steel enclosure;
this is not a Code violation, but having local plant " N .
N . N . The final quantity/total cost to be determine later
disconnect switches would benefit the equipment
maintenance activities.
The plant staff indicated that performing
int th t d i tin th
m;\unde:/:cjgz dif:i::\)t Z\szeatZ t::\:;i?::s Ir;ce © Assume two (2) Goulds GS submersible pump, 10 HP
Tnsidge This poses a safety and maneuveral:lit Investigate alternative layouts for these 10 GPM - 460Volts - 3 Phase - 3 Wire - Control Boxes
B-07-16 : "issue e Zhe o Y| Ssludge Vault pumps within the vault that will allow for 3 o $20,000 $20,000 $2,000 $22,000 $22,000 Included:
| safer maintenance activities. Structural & process cost not included for
modifications.
The plant staff suggested installing submersible
pumps on a rail.
The plant staff mentioned that there was an issue
ith the located in the Sludge Vault. Wh I tigate i ith tion t P to includ; t;
B-07-17 | With the pumps located in the Sludge Vaul en Sludge Vault nvestigate issue with pump operation to N ° 0 0 0 0 0 rocess to include cos )
there is not any backpressure on the pumps, they determine best course for correction. further investigation is required
will seize.
Life safety related
N . " . Assumed cost for three(3) buildings
There was no fire alarm system installed at the Afire alarm system should be provided for all
B-07-18 ystem! Entire WTP ! ystem should be provi 4 N $450,000 $450,000 $90,000 $540,000 $540,000 (includes communication & fire alarm system, sound
plant. of the buildings at the plant. . .
system 100 outlets, boxes, conduit & wires)
See B-07-23 inserted by J. Meyer in October, 2018
Recommend rotating the operations of the
The plant staff mentioned that there was not any N ng P ! N . N .
rotation in the operation of the process WTP and Remote equipment and alternate between different Assume no additional equipment; cost with
B-07-19 . ) P . P ) pumps and process equipment. This will help 3 M $0 $0 $1,000 $1,000 $1,000 maintenance personnel
equipment (e.g. High Service Pump #2 operates all Sites. ) . . o
. . . ensure all equipment is operational and it will (assume 2 people x 8 hours)
of the time, only one lime slaker is operated, etc.). " . . N .
be available if there is an equipment failure.
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. Estimated N Estimated Project
. Functional . Construction Cost N Cost
Project/ o . . Problem Construction Cost Estimated Cost
Finding Area in Plant Recommendation Category (Raw Cost per N N Notes
Item No. Class (Raw Cost per Quotes) Engineering Cost N
(0, N, or M) Option 1 Quotes) Option 1 (MV) Option 2
P Option 2 P ()
Recommend exercising the standby engine
t thly t fi
There is not record of periodic exercising of the | WTP and Remote og::;:z:rlz::l)ln t:e Zr\ci:e‘m;:;?aptzrrs Assume no additional equipment; cost with
8-07-20 P s ‘ P - deal. gine & 4 Y% $0 $0 $1,000 $1,000 $1,000 maintenance personnel
standby engine generators. Sites should run loaded. Transfer the plant or
N N . (assume 2 people x 8 hours)
pumping station loads to the generator if
possible.
Locations & quantities to be discussed with client
Assumed cost for one site (include 16 outdoor
. . . . vandal proof, dome security cameras, 32-channel
S fi WTP and th te sites d WTP and R te | R d installati f it
o721 | M€ are:; L‘;’\:‘e suw:mancsge;::me sitesdo agitese"“’ €| ecommen S'"Sst:mas ;z::” ;et:” veameras | N $1,300,000 $1,300,000 $130,000 $1,430,000 $1,430,000  [network recorder, 18TB hard drive, 4000 ft CATS
Y v cable, Port SOE Switch, Port POE Switch, 22" LCD
Monitor)-$40k per site/13 sites
-add cost for labor, conduit, wiring
Cost for three new VFDs. For budgetary purpose,
assume $100k for a new 480V VFD and $200k for
4160V VFD; add cost for labor, conduit, wiring
This cost is for new VFDs only. Please note that there
is limited space at the facility and medium voltage
VFDs are large. A new conditioned room will need to
be designed for new VFDs and conduits will need to
HSP #2 is the only high service pump with a Provide édditionél VFDs for the high service be routed through this plant from the main
N . N pumps. High Service Pump No. 1 is 480V, but swtchgear to the VFD and from the VFD to the
variable speed drive, capable of operating at the Main Process the other two high service pumps (No. 3 and ump. This will be a multi-discipline project. The
B-07-22 | range of lower flow rates currently required. It is o X 8 pum: . 3 [o] $1,100,000 $1,100,000 $110,000 $1,210,000 $1,210,000 P X P N P . P ,J ‘
N Building No. 4) are medium voltage motors. A medium project cost (construction and engineering) would
operated continuously, more than 90 percent of 3 N N . -
the time voltage VFD would be requried for these increase depending on the requried building
) pumps. improvements (arch, struct, HVAC) necessary.
An alternate approach would be to replace the high
service pump motors with 480V motors and install
480V VFDx. A study of this approach would need to
be done in order to determine the feasibilty of this
design. This study would include an evalutation of
the 480V disctribution system in the Main Process
Buildling.
Life safety related
There was no fire alarm system installed at the An assessment/study of the fire alarm system Assumed cost for three(3) buildings
B-07-23 Ianty Entire WTP needs should be provided for all of the 4 N $0 $0 $20,000 $0 S0 (includes communication & fire alarm system, sound
P ) buildings at the plant. system 100 outlets, boxes, conduit & wires)
See B-07-23 inserted by J. Meyer in October, 2018
Detailed Electrical Repl: t Study of the Old
Bo7-24 | DEeCEECiCReRBcement Hucy ST O | o1d plant Building Study 2 o $75,000
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Estimated Project

. Estimated N Estimated Project
. Functional . Construction Cost N Cost
Project/ o . . Problem Construction Cost Estimated Cost
Finding Area in Plant Recommendation Category (Raw Cost per N N Notes
Item No. Class (Raw Cost per Quotes) Engineering Cost N
(0, N, or M) Option 1 Quotes) Option 1 (MV) Option 2
P Option 2 P ()
The medium voltage motor control center is in
fair/poor condition. Additionally, the working
clearances for the existing 2400V motor control
! he E Lake P i
center ocatefi at the Evergreen Lake Pumping There is not a lot of space between the wall
Station does not meet Code. . . . .
ELO7-1 Evergreen Lake | and the pump. Recommend that the working 5 N %0 %0 %0 %0 %0 Assume that the ongoing project should address this
. . . . Pumping Station | clearances being provided for the new VFDs clearance issue
It is noted that this equipment is being removed )
. . . be confirmed.
as part of a future project that is presently in the
design phase. The plant staff indicated that the
new VFDs will be installed where this existing
2400V motor control center is presently installed.
Th iable fi drive for Low Lift P
© ‘faf'a N req\.Jency Ar.lve orA oW LTt Pump If the replacement of this VFD is not part of
No. 3 is in good/fair condition. This VFD has been . . . .
in service for ~15 years. This VFD is the same Evergreen Lake the future project, recommend that this VFD TBD with client
EL-07-2 years. g 3 be replaced. NOTE: This was replaced as part 2 [o] $0 S0 $0 $0 $0 450 HP, 460V VFD (100k)
model as the VFD for LLP#3 at the WTP, where | Pumping Station . -
- of the current project and costs were - add cost for labor, assume reuse conduit/wire
the plant staff indicated that replacement parts
. removed.
are not available.
No remote autotransfer switch noted on Evergreen Lake Add an autotransfer switch with NEMA 3R
EL-07-3 |generator. Currently operators manually switch to pum gin Station enclosure to be located outdoors without an 3 [0} $200,000 $200,000 $20,000 $220,000 $220,000
back-up power. ping additional enclosure.
One MCC is replaced, 4 section ($60k)
. . It is recommended that this motor control -add cost for labor, conduit, wiring
The motor control center is in good condition. Mackinaw center be replaced within the next ten (10)
M-07-1 | This equipment has been in service for ~30 years R . © replac ! 3 o $170,000 $170,000 $17,000 $187,000 $187,000 I . . .
N N ) N Pumping Station | years, or if there is an upgrade being done at Failure is not immanent; however, the failure of this
and is approaching the end of its expected life. B N . N N . N
the pumping station. equipment will result in a loss of this pumping
station.
M-07-2 There are t»w<.) conduit LBs ?n Fhe exterior of the Ma.ckinaw> Recommend installing the covers on these 5 M $500 $500 $0 $500 $500
building that are missing covers. Pumping Station LBs.
Macki Addir VFD llow f trolled
M-07-3 No VFD for pumps. ackinaw g a VED may @ fow for more controries 5 o $200,000 $200,000 $20,000 $220,000 $220,000
Pumping Station pumping from the pool.
The existing motor control center is in fair/good
condition. This equipment has been irf service for One MCC s replaced, 7 section ($90K)
~40 years and has reached the end of its expected N Lo
" ) Due to the age of this motor control center, -add cost for labor, conduit, wiring.
life. Replacement parts are no longer available, Fort Jesse Pump and due to limited replacement parts
FIA-07-1 | h I t bucket: till available. 2 [o] 230,000 230,000 23,000 253,000 253,000 . . . " .
owever replacement buckets are stifl available Station A available (full buckets only), it is $ $ $ $ $ Failure is not immanent; however, the failure of this
recommended to replace this MCC. equipment will result in a loss of this pumpin,
There was a new vertical section added to this P ' quip ! is pumping
. station.
motor control center that was installed ~25 years
ago.
It is recommended to exercise this diesel
engine periodically to confirm proper
One of the pumps has a diesel engine backup. Fort Jesse Pum operation. Additionally, the integrity of the Environmental engineering study and report as well
FJA-07-2 | There is an underground diesel fuel tank for this P underground diesel fuel tank should be 3 M S0 S0 $25,000 $25,000 $25,000 as a drilling company to identify a leaking tank.

diesel engine.

Station A

inspected. Recommend to perform an
underground inspection to verify a leaking
tank.

Review permit and reporting with OSFM.
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. - This equipment should be replaced within the (2) MCCs, 5 sections ($75k each)
The motor control centers are in good condition. N . P
N N N 3 next ten (10) to fifteen (15) years. It is -add cost for labor, conduit, wiring
This equipment has been in service for =25 years Fort Jesse Pum recommended that this equipment be
FIB-07-1 | and is approaching the end of its expected life. se Pump mendec that this equip 3 o $400,000 $400,000 $40,000 $440,000 $440,000 I ) )
N N . Station B replaced in conjunction with the upgrade of Failure is not immanent, but the failure of this
Replacement parts are still available for this N N . . .
N the electrical equipment at the Fort Jesse equipment will result in a loss of both For Jesse
equipment. N .
Pump Station A.. Pump Stations.
The two VFDs are in fair condition. This equipment Due to the age of these VFDs, and due to
has been in service for ~25 years and has reached | Fort Jesse Pump limited replacement parts available, it is
FJB-07-2 ) N ) 2 o $420,000 $420,000 $84,000 $504,000 $504,000 Two new 350hp, 480V VFDs ($100k each)
the end of its expected life. Replacement parts Station B recommended to replace these VFDs and
may no longer be available for this equipment. associated isolation transformers.
Main Street
ighting fi is missing i ke Repl. he missii ke for thy
MPS-07-1 One of the lighting fixtures is missing its gasketed Booster Pump eplace the m\.sswr{g ga.s eted cover for the 5 ™M $100 $100 $0 $100 $100
cover. N lighting fixture.
Station
Thi i tacles installed in the Mai
Stfezzré‘;zlzic:ur;c?: asct:tsi;r:\S:reenoltnGF:I ¢ a|: Main Street Replace the receptacles with GFCI type
MPS-07-2 ping ) P Booster Pump | receptacles. Install weatherproof covers over 4 N $500 $500 $0 $500 $500 Assume ten(10) GFCl receptacle are installed
receptacles. The receptacles and switches do not ) .
Station the receptacles and switches.
have weatherproof covers.
The motor control center is in fair/poor condition.
This equipment has been in service for ~30 years Due to the age and condition of this motor
i hing th f i life. Ei ise Z | lack of mai
£07-1 and \§ ajpproac ing the end of its expectgd ife nterprise Aone A control c.enter, and fiu.e to lack of main 1 ° $0 $0 $0 %0 50 Recommend study to replace pump station.
Additionally, the motor control center is the Pump Station disconnecting means, it is recommended to
service entrance equipment for the pump station replace this MCC.
and does not have a main disconnecting means.
The UPS s in good condition. This equipment has Enterprise Zone Due to the age of the equipment, it is
E-07-2 | been in service for ~30 years and has reached the P 3 8! uip! ’ 1 [o] $0 $0 $0 $0 $0 Recommend study to replace pump station.
) . Pump Station recommended that the UPS be replaced.
end of its expected life.
The reduced voltage starter for Pump #2 (housed Due to the age of the equipment, it is
in the existing VFD enclosure) is in fair condition. recommended that the reduced voltage
Enterprise Zone | starter for Pump #2 be replaced with another .
E-07-3 . prt ) ume P wi 2 [o] $0 $0 $0 $0 S0 Recommend study to replace pump station.
It is noted that the VFDs for Pumps #1 and #3 Pump Station reduced voltage starter or VFD.
have been replaced recently and are in excellent
condition. The VFDs for Pumps #1 and #3 should remain.
All of the electrical equipment (motor control
center, VFDs, UPS) are mounted on the floor and Enterprise Zone All new equipment should be mounted on a
E-07-4 | not on a concrete housekeeping pad. This station Pump Station concrete pad due to the possibility of flooding 1 ) $0 $0 S0 $0 S0 Recommend study to replace pump station.
is capable of flooding and water has reached the P in this pump station.
bottom of the equipment.
Provide GFCI protected circuits for receptacles
V! . p. red! N P . Replace all receptacles with GFCI type and
and equipment in wet areas. With the possibility Enterprise Zone replace circuit breakers in the 120/208V
E-07-5 of wet well overflow and water throughout the P P 4 [o] S0 $0 S0 $0 $0 Recommend study to replace pump station.

pump station, the entire pump station is
potentially a wet area.

Pump Station

panelboard with GFCI circuit breakers as
needed for other loads.




Table 7 - Summary List of Electrical Projects

. Estimated . . Estimated Project
. Estimated N Estimated Project
. Functional . Construction Cost N Cost
Project/ o . . Problem Construction Cost Estimated Cost
Finding Area in Plant Recommendation Category (Raw Cost per N N Notes
Item No. Class (Raw Cost per Quotes) Engineering Cost N
(0, N, or M) Option 1 Quotes) Option 1 (MV) Option 2
P Option 2 P ()
The medium voltage motor control center located
in the Division Street Pump Station is in good This equipment should be replaced within the
condition. This equipment has been in service for next ten (10) to fifteen (15) years. The
~25 years and is approaching the end of its replacement equipment should have main - New 1200A, 2.4kV motor control center ($200k)
expected life. Replacement parts are still available disconnecting means for the utility and -add cost for labor, conduit, wire
for this equipment. Additionally, this motor Division Street generator feeders.
D-07-1 N ) ) . 3 [o] $500,000 $500,000 $50,000 $550,000 $550,000 . . . " "
control center is the service entrance equipment Pump Station Failure is not immanent; however, the failure of this
and does not have a main disconnecting means The Code required working clearance will equipment will result in a loss of this pumping
for the utility feeder or for the generator feeder. need to be taken into account when station.
determining the location of the new medium
The working clearance in the front and rear of the voltage motor control center.
medium voltage does not meet Code.
Th i | iesel i
. : Recommend that the engine generator and - 500 kW/625kVA, 2400V/ w 24-h fuel tank diesel
engine generator and transfer controller have Division Street | transfer controller be replaced in conjunction enerator (150k);
D-07-2 been in service for ~30 years. The engine . ) P N ) 2 [o] $914,000 $914,000 $91,400 $1,005,400 $1,005,400 & N ! .
. N N Pump Station with the replacement of the medium voltage - 1200A, 2400V switchgear and automatic transfer
generator is approaching the end of its expected N
" switchgear. control (282k)
life. The transfer controller has reached the end " N
. N CAT to confirm the price
its expected life.
Evaluate the pumps at the Division Street
Pumping Station. If changes need to be made For budgetary cost assume:
to th tor sizes based on th i - f 4) t ted at 250hp, 2.4 kV, TEFC, Cl
The City staff indicated that there is an issue with othe on or. s{zes ased on the pu.mplng our (4) motors rated a P ass
the size of the motors for Pumps No. 3 and 4 at Division Street evaluation, it is recommended to install F, 1725 rpm ($100k each).
D-07-3 o p - . induction motors instead of wound rotor 2 o $800,000 $800,000 $160,000 $960,000 $960,000
the Division Street Pump Station. The motors Pump Station .
appear to be undersized motors amd replace all four motors at the - cost does not include replacmenet of motor control
PP . same time. Also, it is recommended that the center. Additional cost of $550k is estimate for that
motor control center be replaced at the same work.
time.
There is a second utility feeder serving a 240/120V ReFommend eliminating the second feeder. Transfomers size to be confimed.
single phase panelboard in this pumping station and install a larger 2400V-480V transformer in
ll l I Ul Il on.
Division Street th ing station t date all of it 1) 225 kVA, 2400/480V, dry-type, 60Hz,
D-07-4 | This was likely done due to the limited capacity on| = 0" >t€ € PUmpIng station fo accommodate a7 o 5 N $70,000 $70,000 $7,000 $77,000 $77,000 ssume one(1) / "v-type, 60Hz
) ) Pump Station the pumping station loads. We recommend 220C, copper, transfomer and
the 2400V-480V transformer installed in the . . "
N replacement at the same time as the medium one(1) 75 kVA, 480/240V single phase, dry-type,
medium voltage motor control center.
voltage motor control center. copper
The 480V panelboard installed in the rear of the Division Street Provide a replacement cover for this
D-07-5 | medium voltage motor control center is missing . P 4 N $100 $100 $0 $100 $100
B Pump Station panelboard.
its cover.
The convenience receptacles installed in the Pipe
Division Street Replace the receptacles with GFCl type uantity to be confirmed.
D-07-6 | Gallery of the Division Street Pumping Stationare | />0 > P pracles wi VP 4 N $500 $500 $0 $500 $500 Quantity mee.
Pump Station receptacles. Assume ten(10) GFCI receptacle are installed
not GFCI type receptacles.
Thi lighti it i Divisi A lighting fi it si
D-07-7 ere was. no emergency lighting ?r exit sA\gn at ivision Str.eet n emerger\cy ighting |xture§nd exit sign 4 N $500 $500 0 $500 $500 Include fixture & sign, charger, wire, conduit, etc.
the main entrance to the pumping station Pump Station should be installed at the main entrance.
Division Street Pef detailed study of the Division Street M ided cost for DS P Station. To be
D-07-08 Division Street/Enterprise Electrical Study vision r.ee eform detalled study o . € Division Stree 2 o $45,000 provide cos. .or . ump Station. Tobe
Pump Station Pump Station verified with MK.
Total = S 15,083,200 $ 14,181,200 S 2,019,900 $ 16,785,300 S 15,793,100




Table 8 - Summary List of Instrumentation Projects

Functional
Project/ - . . Problem Estimated Construction | Estimated Project
Finding Area in Plant Recommendation Category Notes
Item No. Class Cost Cost
(O, N, or M)
Install level instruments on each filter and
integrate into backwash sequence and operational Installation new level
B-08-1 8 _ quen: pera Filtration |, ) 5 o $50,000 $75,000
control. Level signals should be integrated with instrumentation.
SCADA.
Integrate additional monitoring and controls . - .
R X Modify wiring for equipment to
signals for generators, compressors, boilers, Multiple location |provide remote status signals
B-08-2 |clearwell level, high service pumps, and raw water P P . & - 3 N $150,000 $250,000
R K on Plant (Running, Fault, Speed Indication,
pumps in the SCADA system to provide remote R
- " etc.) for equipmnent.
monitoring capability.
Integrate chemical systems into the SCADA system
to provide cap.abiity for remote monito.ring and Modify wiring for equipment and
control of equipment. Phosphate chlorine (other X X R R
i i | . instrumentation to provide signals
B-08-3 |[than scales), fluoride, and ammonia system is not | Chemical Systems R L 4 (0] $250,000 $350,000
C for integration into the SCADA
on SCADA. Carbon dioxide system volumes are not system
on SCADA. Several daytank and storage tank levels v '
are not integrated with SCADA.
Replace existing level sensor on clearwell and
install a 2nd level sensor for redundancy. Integrate Replace existing level sensor and
B-08-4 : v.integ Clearwell | " 8 4 o $10,000 $15,000
both level sensors into the SCADA system for install 2nd level sensor.
remote monitoring.
36" magnetic flowmeters from Lake Evergreen and
B-08-5 |low lift pumps are not functional and 20-30 years | Flowmeter Vaults |Replace both flowmeters. 2 0] $100,000 $120,000
off.
SCADA improvements as
B-08-6 |SCADA master plan implementation Main Plant improv _ 3 0 $2,000,000 $0
recommended by outside consultant
. . . . . . Not part of scope, cabinet should be
SCADA/Control cabinet is nonfunctional with Mackinaw River
M-08-1 / . reviewed / replaced under SCADA - - - -
several components missing. PS .
Master Plan project.
River level gauging station is nonfunctional. Mackinaw River |Replace instrument and integrate
M-08-2 level gauging stat nep € 4 N $2,500 $5,000
Sensing line has silted in. PS into SCADA
. . X Replace instrument and integrate
EL-08-1 |Lake RF level instrument is nonfunctional. Evergreen Lake PS|. 4 N $2,500 $5,000
into SCADA
. X Replace instrument and integrate
EL-08-2 |Flow meter is nonfunctional. Evergreen Lake PS 4 N $3,000 $5,000

into SCADA




Table 8 - Summary List of Instrumentation Projects

Project/
Item No.

Finding

Area in Plant

Functional
Category
(O, N, or M)

Problem

Recommendation
Class

Estimated Construction

Cost

Estimated Project
Cost

Notes

EL-08-3

No calibration column at cationic polymer.

Evergreen Lake PS

Modify piping to provide calibration
column

4 M

$1,500

$3,500

D-08-1

Replace DP sensor/transmitter, block & balance
manifold, and sensor lines at each of the two
venturi flowmeters at the pump station discharge
lines. This will replace obsolete, non-functioning
equipment and adequate maintenance in the
future to include routine flushing and air purging
at sensor lines.

Division Street
Pump Station

Replace instruments 4 0]

$5,000

$6,000

D-08-2

Replace gauge pressure sensor / transmitters at
each of two pump station discharge connections
to distribution system and install a suction gauge
pressure sensor / transmitter at each of the two
pump station suction connections. This will allow
accurate monitoring, recording, and logging of
pump station operation in the SCADA system.

Division Street
Pump Station

Replace instruments 4 0]

$3,000

$4,000

E-08-1

Replace DP sensor/transmitter, block & balance
manifold, and sensor lines at the venturi
flowmeter at the pump station discharge. This will
replace obsolete, non-functioning equipment and
adequate maintenance in the future to include
routine flushing and air purging at sensor lines.

Enterprize Zone
PS

Replace instruments 4 (0]

$3,000

$4,000

TOTAL =

$2,580,500

$842,500
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Bloomington WTP Facility Plan

Codes and Abbreviations

Key Code
Facility Designation Area Designation at Water Treatment Plant Discipline Designation
B = Bloomington WTP Intake and Screens
M = Mackinaw PS, ETC Low Service Pumps 01 = Civil/Site
EL = Evergreen Lake PS Old Plant Building 02 = Architectural
D = Division Street PS Clarifier Buildling/Claricone 1, 2, 3, or 4 03 = Structural
DR = Division St Reservoirs West Recarbonation Basins 04 = Process
E = Enterprise Zone PS East Recarbonation Basins 05 = HVAC
FJA = Fort Jesse PS A Chemical Feed Building 06 = Plumbing
EJB = Fort Jesse PS B Main Process Building 07 = Electrical
MPS = Main Street PS Main Process Building/Filters 08 = 1&C
LSL = Lime Sludge Lagoons Main Process Building/High Service Pump Room
H = Hamilton Road Elevated Tank Main Process Building/Chemical Rooms
EJ = Fort Jesse Tanks Main Process Building/Lime Storage Room
NE = Northeast Elevated Tank Main Process Building/Electrical Room

Main Process Building/Shop
Reservoir

Reclaim Basin

Problem Class

Identify problem class of each proposed improvement.

Class 1 — a condition in which failure of a primary item of equipment or structure is imminent, and its failure would directly result in loss of a significant portion
of plant capacity, jeopardize water quality, jeopardize the safety of personnel, or cause further damage to equipment or other structures.

Class 2 — a condition in which failure of a backup unit of equipment or structure is imminent, and failure to attend to the problem world result in loss of backup
capacity, jeopardize the safety of personnel, or cause further damage to equipment or other structures (e.g., a device providing the first level of backup, such
as an engine generator or the third pump in a bank of three pumps in which two pumps will be required to meet peak requirements).

Class 3 — a condition of failure or imminent failure in some ancillary equipment or structure (e.g., leaking window frames), the failure of which will not impair the
process or safety, but may lead to deterioration which could result in increasing repair costs if not attended to in a timely manner.

Class 4 — an improvement which has not been made but which would result in protecting the status quo with regard to water quality, water quantity or safety
(e.g., updating lighting fixtures).

Class 5 — anything which should be corrected or improved, which is not listed above and the failure of which does not imperil water quality, water quantity, or
safety (e.g., removal of equipment which is not in use).

Functional Categories
Classify the problems by functional categories

O — Operational Items — items that directly affect the production or quality of water and the expense of remediation would be covered under a capital
improvement project.

N — Non-Operational Items — items that do not directly affect the production or quality of water and the expense for remediation would be covered under a
capital improvement project.

M — Maintenance Items — items that the expense for remediation would be covered under a maintenance budget, as opposed to being treated as an individual
capital project under the capital budget.



Table 1 - Summary List of Projects at Bloomington WTP

. Functional Estimated . .
Project/ S . . R Estimated Project
Finding Area in Plant Recommendation Problem Class Category (O, Construction Notes
Item No. Cost
N, or M) Cost
Existing pavement was in poor
B-01-1 condition, some parking areas were Parking Lot | Replace paved areas in poor condition as planned. 5 M $715,400 $786,940
unpaved.
Bury gas main as planned, and restore finished
B-01-2 Exposed gas distribution main. Yard ve P 5 M $5,000 $5,500
surface
Full topographic and utility survey with
Assess location of all yard piping. At under rounz ugtilitp locates andysome yotholin to
B-01-3 various locations valves that were Yard g R ¥ ) p 8 4 N $35,000 $38,500
determine exactly where all pipe and valves
shown on plans could not be found.
located.
B-01-4 Security fence was in fair condition. Yard Consider replacement in 10-15 years. 5 M $105,000 $115,500
Existing shingle roof is showing wear,
some are damamged or missing; Main Process
B-02-01 | according to building staff it is slated Building - Replace roof as planned 3 N $450,000 $500,000
for replacement with standing seam Exterior
metal roof.
X X ) ) cost included in B-02-01
Roof gutters are leaking at seams and | Main Process Include gutter replacment with roofing
B-02-02 dripping, downspouts are missing Building - replacement job; provide downspouts with 4 N - -
extensions Exterior extensions to direct water away from foundation
Exterior brick masonry in good Main Process
B-02-03 ", ying Building - Plan for repointing in 20 years 4 M $150,000 $150,000
condition )
Exterior
Some weatherseals missing or damaged at exterior doors; at
X X X Replace exterior rusted hollow metal doors and Chlorine room, door rubs on heaved sidewalk; hollow metal
Exterior doors and frames are rusting | Main Process frames, replace weatherseals where missing, reset door and frames are typically rusting at ground floor; at hight
B-02-04 in some locations, missing or Building - » Fep _ & 4 M $30,000 $30,000 |° ypically rusting at ground floor; at hig
3 . concrete pads with proper subbase to restore lift pump door does not open close easily, missing threshhold
damaged weatherseals in others. Exterior .
door function. and weatherseals.
Expansion joints at upper levels are | Main Process . Lo .
Reseal brick expansion joints, recaulk at windows
B-02-05 failing, those at ground level have Building - P ! - 4 M $2,000 $2,000
. and louvre openings
been replaced Exterior
X Reference Process recommendation B-04-31
Exterior wood-framed shed for
Anhydrous Ammonia is in poor
condit\:on' wood is rottin :ollow Main Process
B-02-06 . & Building - Refer to process recommendations 3 N - -
metal door is rusted through, and .
L . Exterior
plywood ceiling is damaged with
insulation exposed.
Exterior wooden stairs at generator .
enclosure are water damaged and Main Process
B-02-07 R ) Building - Replace wooden stair boards 4 M $2,000 $2,000
curling up at th ends, creating a .
L Exterior
tripping hazard
Solid surface window sills are stained Main Process
B-02-08 Building - Replace solid surface sills 5 M $2,000 $2,000
and a few are broken
Throughout
Windows left open without screens [ Main Process Install insect screens. Consider implementing See HVAC comments and improvements.
B-02-09 | installed, significant quantity of bugs Building - HVAC improvements to provide climate controlled 4 M - -
found inside Throughout environment.
) ) . X Life Safety
Multiple pipe penetrations through | Main Process
B-02-10 the 2-hr rated wall are not fire- Building - Firestop penetrations 4 M $2,000 $2,000

stopped

Electrical Room




Table 1 - Summary List of Projects at Bloomington WTP

. Functional Estimated . .
Project/ S . . R Estimated Project
Finding Area in Plant Recommendation Problem Class Category (O, Construction Notes
Item No. Cost
N, or M) Cost
Life Safet
Second egress door (interior) swings | Main Process Replace hollow metal door/frame/hardware with Refer to eylectrical issue B-07-13
B-02-11 | in, and does not have code-required Building - P o ) R 4 N $3,000 $3,000 :
X . out-swinging B-rated door with panic hardware.
panic hardware Electrical Room
. Life Safety
.- . Main Process . .- " .
Insufficient clearance at medium o Provide sufficient clearances at time of electrical
B-02-12 o Building - K 4 N - -
voltage main disconnect panel . renovation.
Electrical Room
. Consider bi annual maintenance program. Cost included in
Concrete floor pitting at Electrical Main Process Structural B-03-11
B-02-13 or pitting Building - Refer to Structural item B-03-11 5 M - -
Room, Lime Storage Room .
Electrical Room
Life Safet
At the time of the walkthrough, Y
B-02-14 objeclts were stored on the Stair No. 1 Maianr.ocess Remove stored objeclts from stairway; do not prop 4 M %0 %0
landing, and stair door was propped Building open fire rated doors.
open compromising its fire rating.
A range, with no range hood, and Life Safety
B-02-15 refltigerators are stlored in corridor Maianr.ocess Remove items from corridor as it reduces required 4 M %0 %0
adjacent to electrical and control Building path of egress
room
Paint on metal decking and upper Main Process
B-02-16 ° 8 and UPPET | 5 ilding - Lime Scrape and paint 5 M $15,000 415,000
portion of CMU wall is peeling
Storage Room
2nd floor door does not shut Main Process
B-02-17 | properly; door hardware to chlorine | Building - Lime Replace interior doors/frames/hardware 4 M $3,000 $3,000
room is calcifying Storage Room
Overhead door at Old Amonia/New | Main Process
B-02-18 . / L Replace overhead door. 5 M $2,000 $2,000
Shop room is damaged Building - Shop
ADA
Bathrooms and drinking fountain
have insufficient manueverin Main Process
B-02-19 R ) 8 - Recommended renovation for ADA compliance 5 N $130,000 $150,000
clearances and mounting heights to Building
meet ADA accessibility requirements.
B-02-20 Ceiling tiles in corridor§ and office Main_Pr_ocess Replace ceiling tiles Yvi_th wa_ter resistant type in 5 M 4,000 $4,000
areas are sagging. Building existing grid
Vinyl composition tile flooring is Main Process
B-02-21 Y P worn s Building - Replace vinyl composition tile flooring. 5 M $1,500 $1,500
) Offices
Lami! Main Pi Repl .
B-02-22 aminate counters .are.water alnl rf;cess eplace countertops 5 M $2,000 $2,000
damaged and chipping. Building
L . Recommend replacement
Existing standing seam metal roof
(approx 19 years old) has active leaks Option 1: Replace existing metal roof; Option 2:
B-02-23 at ridge and near exterior walls, Clarifier Building| Coat roof with high performance topcoat to repair 3 N $575,000 $600,000
evidenced by stained and failing and extend roof's life.
insulation underneath.
Exterior hollow metal doors and
B-02-24 X Clarifier Building Replace (2) exterior doors and frames. 4 M $6,000 $6,000
frames are rusting
Wall insulation is peeling away in spot
B-02-25 peeling away in sPOt| ¢ 1. rifier Building Replace insulation, isolated locations 5 M $1,000 $1,000

locations




Table 1 - Summary List of Projects at Bloomington WTP

Project/ Functional Estimated Estimated Project
) Finding Area in Plant Recommendation Problem Class Category (O, Construction ) Notes
Item No. Cost
N, or M) Cost
Fl f flashi ies fi Id PI Replace fl f, includi -shingll
B-02-26 at roof flashing varl.eﬁ rom good to [o] d. ént eplace flat roof, including re-shingle access 3 N $100,000 $110,000
poor condition. Building hatches.
Roof leaking over shop area, as
B-02-27 evidenf:ecli by Ponding wa!ter énd Old. Plént Provide roof membrane/seal oT,ltdoor mezzanine 3 N $20,000 $25,000
water infiltration on the interior Building area and clean out/modify scupper.
peeling paint and mold.
Singl ind i d fi Old Plant
B-02-28 | . ingle pane v.\n.n ows ",1 ‘,NOO lrarlnes N ,an Replace windows and frames with insulated units. 3 N $50,000 $60,000
in poor condition at original building. Building
Masonry in fair to good condition;
ffl t boiler stack, i Old Plant
B-0229 [*°M€ e- orescenc-e atbotlers ac_ VY X _an Plan for repointing in 10 years. 5 M $130,000 $130,000
covering at low lift tower, localized Building
areas of minor damage.
The exterior platform at the west end Life Safety
of the building in poor condition. The Rebuild platform and provide exterior exit Door replacement cost only.
B-02-30 hollow metal doors, wooden lintel Old_ Pl_ant stairway to groum_:l level; remove shed; replace 3 N $10,000 10,000 Refer to Structural item B-03-3 & B-03-4.
above, and wood framed shed Building hollow metal exit doors with B-label doors;
underneath are also in poor replace timber lintel.
condition.
No exit sign at outdoor exit door from . . . Life Safety
Old Plant Provid d lighting.
B-02-31 | corridor near low lift pump or at east ran rovide egress signage and emergency lighting 3 N $10,000 $12,000
. Building Life Safety study.
stairwell.
Life Safet
Metal Shop / Garage area does not Old Plant Create opening for egress door from garage / !
B-02-32 have an exit without egressing P pening for eg garag 3 N $15,000 $20,000
X Building metal shop.
through Switchgear area.
B-02-34 Mezzanine guarld rail is 36 inches Old. Plént Replace or exte{nd guardrlail to code-required 4 N $5,000 $7,500 Life Safety
high. Building height of 42 inches.
Peeli i f plank: Id PI
B-02-35 eeling paflnt.on conclrelte root planks o d, ént Scrape and repaint w/ water resistant paint. 4 M $35,000 $35,000
in filter additions. Building
. h Old Plant e
B-02-36 Ceiling tiles are stained. Building Replace or remove ceiling tiles. 5 M $5,000 $5,000
Concrete delamination along east
Old Plant Remove delaminated concrete, patch with repair
B-03-1 face of original filter building (100 sf . ) A P P 4 ™M $20,000 $25,000
. (original filters) material.
visible)
Concrete delamination along east
Old Plant (1952 | R delaminated te, patch with i
B-03-2 | face of filter building 1952 addition ant emove gelaminate concrete, patch with repair a M $0 $0 Included in B-04-01
addition) material.
(25 sf)
Steel platform at north of filter
building is exhibiting corrosion.
Removable guardrail is experiencing . . . . . . .
R latform. A Il Ii h | .
B-03-3 significant deflection under applied old Plant emove plat orml . dd stallrwe to create 5 M $15,000 $17,500 Confirm with Arch if additional exit is needed. Good idea
. . additional exit. anyways.
loads. Anchors exhibiting section loss.
Support angle pullling away from
building.
Timber lintel above double d
B-03-4 imber m, e, a ove. OL! € dooron Old Plant Replace with steel lintel and waterproofing. 5 M $10,000 $12,500 Confirm duplicate with Arch.
north exit is experiencing dry rot.
Peeling paint on concrete substrate in
B-03-5 € P old Plant Scrape paint. 5 M %0 $0
Backwash Pump Room.
Minor corrosion noted on steel X . i
B-03-6 . Old Plant Scrape and paint. 5 M $15,000 $15,000 Not imperative, 5-10 years
members in filters 6-12.




Table 1 - Summary List of Projects at Bloomington WTP

Project/ Functional Estimated Estimated Project
) Finding Area in Plant Recommendation Problem Class Category (O, Construction ) Notes
Item No. Cost
N, or M) Cost
Checking noted on timber purlins
B-03-7 above the decommissioned high lift Old Plant Continued monitoring. 5 M 30 S0
pumps.
Significant checki ted at end of Checking may not be crucial to the structure. Further
B-03-8 ent |can. checking no e. old Plant Further investigation. 5 M S0 $5,000 . ) g v ) ) )
timber roof purlin. investigation required to determine extent and impact.
Mi i teri il
B-03-9 inor corrosion on exterior monorat New Plant Scrape and paint. 5 M $2,000 $2,000
columns.
Mi i il splice i
B-03-10 fnor COI’I’OS.IOH on monoraitsplice in New Plant Scrape and paint. 5 M $1,000 $1,000
chlorine storage room.
Epoxy floor coating has failed in
several locations including Electrical Prolonged exposure will degrade concrete, recommond to
B-03-11 . N New Plant Remove as necessary and recoat damaged areas. 4 M $10,000 $10,000 .
and Flouride Rooms and Lime Blower recoat within 1 year.
Room.
Mislocated bolts at top level of Stair
1. Bolts were field bent to allow
B-03-12 . i X . New Plant Provide new connection with adhesive anchors. 5 M $5,000 $7,500
installation and connection of stair
stringers.
Minor corrosion noted on galvanized i . X
B-03-13 o New Plant Scrape and coat with cold galvanizing paint. 5 M Nl S0
steel grating in Pipe Gallery.
B-03-14 | Leaking filter tank wall in Stair No. 3. New Plant Inject with hydropholic polyurethane grout. 5 M $1,000 $1,000 Engineering included with other repairs.
Minor corrosion on lime storage and
B-03-15 g New Plant Scrape and paint as part of normal maintenance. 5 M Nl S0
slaker tanks.
Masonry covers steel column and provides only
Cracked masonry pilaster at column rotection to it. Cracking is likely caused b
B-03-16 asonry p NewPlant | P _ g 1s kel v 5 M $2,000 $2,000
A.1/8ain Lime Storage Room. displacement in column. Recommend to rout and
seal crack.
Cracked cmu at control joint on south
B-03-17 _ ! New Plant Rout and seal crack. 5 M $2,000 $2,000
wall of Lime Storage Room.
B-03-18 Surface rust on Claricones. New Plant Scrape and paint. 5 M 30 S0
Surface corrosion on pump bases in .
Scrape and paint. Wire brushing may be necessa
B-03-19 Control Building within Clarifier New Plant P P g. v ry 5 M 30 N
- to remove corrosion.
Building
Inspect intake lines and associated
strainers. Verify support piles remain
on solid footing, and condition of
) X Intakes and -
B-04-1 (pipes. Evaluate traveling screens. screens Perform condition assessment. 2 [0} $50,000
Evaluate if screen is sufficiently
protected from potential of dragging
anchors.
When operating at rated capacity of
22mgd from Lake Bloomington,
velocity in 20" inlet piping can be well
bove minimum recommended b Intakes and
B-0g42 |200VEminimum e edby Increase size of inlet piping. 3 0 $300,000 $330,000
the Hydraulic Institute especially if Screens

one pipe (deeper pipe) in service
during low lake level conditions. Inlet
piping undersized for this velocity.




Table 1 - Summary List of Projects at Bloomington WTP

. Functional Estimated . .
Project/ S . . R Estimated Project
Finding Area in Plant Recommendation Problem Class Category (O, Construction Notes
Item No. Cost
N, or M) Cost
Lake Bloomington and Lake Evergreen
A Yard/Raw water . . .
B-04-3 |water meters did not appear to be meters Verify meters operational and calibrated. 3 (e} $15,000 $16,500
functioning.
Pump No. 1 is a horizontal split case
centrifugal pump installed in 1977.
Depending on results of pum Low Service
B-04-4 |JSPeENCing pump Replace pump. 4 o $200,000 $220,000
performance test, pump replacement [ Pump Room
should be considered. Motor newer.
Assume poor efficiency due to wear.
Verify all pump suction and discharge
pressure gauges functional and
calibrated. Recommend compound )
. - Low Service X .
B-04-5 (gauge on all suction piping, pressure Pump Room non-operational/non-calibrated pressure gauges. 4 o $10,000 $11,000
gauge on discharge piping, and P
consideration of a recording gauge
for the low service pumps.
. Low Service .
B-04-6 [Pump #3 valve inoperable. Rebuild or replace valve. 3 [0} $25,000 $27,500
Pump Room
Develop maintenance procedures for
all pumps to track where operate on
ump performance curve and Low Service
B-04-7 P p P R Implement maintenance program. 4 M $25,000
monitor runtime hours to develop Pump Room
scheduled maintenance/replacement
program
B-04-8 Abandoned mixing tanks appear to Main Process Inspect pipe to locate source of connection 5 N $10,000 $11,000
still receive water. The source of Building Remove connection, and seal pipe. 5 N $25,000 $27,500
Chlorine feed point in pipe galle
P . pipee . M Main Process .
B-04-9 [should have ambient gas monitor and Buildin Install gas monitor and alarm 2 N $5,000 $5,500
alarm. s
Perform a pilot study to evaluate benefit of air
Existing air scour system is not Main Process scour system. Evaluation would be in accordance
B-04-10 & vsten ain Fro with the AWWARF Filter Maintenance and 3 0 $50,000 $50,000
currently under operation. Building/Filters . .
Operational Guidance Manual. Prepare
memorandum of study and results.
Filter 13 through 18 troughs are not
level or set at same elevation. This
Main Process Survey the elevations of the troughs to identif Survey in 2019 as part of information gathering for design
B-04-11 |has the potential of negatively fain Prod v the €l € v 3 o $10,000 v part & € €
X . X Buildings/Filters what improvements are needed. improvements
impacting the effectiveness of the
filter backwash process.
Air relief is insufficient at the
backwash supply piping resulting in Main Process Install air release valves on backwash suppl
B-04-12 PPy piping & PPy 4 o $10,000 $11,000

air being introduced into the filter
bottom during backwash.

Buildings/Filters

piping
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Project/
Item No.

Finding

Area in Plant

Recommendation

Problem Class

Functional
Category (O,
N, or M)

Estimated
Construction
Cost

Estimated Project
Cost

Notes

B-04-13

Inspect each of the differential
pressure gauges from all filters to
verify calibrated and functioning.

Main Process
Buildings/Filters

Implement maintenance program.

$5,000

$5,500

B-04-14

Clean and inspect all slurry discharge
lines from the slurry concentrator to
the control building for each
Claricone.

Clarifier Building

Condition assessment. Removal, transport, and
dispose of collected materials to sludge lagoons.

$30,000

$33,000

B-04-15

Consider adding a second slurry
discharge pump at each control
building to allow one pump to be
taken out of service for maintenance
and repair.

Clarifier Building

Add secondary pump.

$50,000

$55,000

B-04-16

None of the ClariCone analysis
instruments appear to be functioning
to sample for pH, turbidity, sludge
blanket level, level transmistter to
control chemical usage and other
process control parameters. Typically
operators only view sludge blanket
depth from access bridge.

Clarifier Building

Repair and maintain analysis instruments to
maximize utilization of the Claricones.

$25,000

$27,500

B-04-17

The Infilco Accelator unit has been
removed from the water treatment
process. Considered removal of
obsolete process structure.

Clarifier Building

Demolish Infilco Accelator, backfill, regrade, and
restore surface.

S0

$0

Part of Project B-04-46

B-04-18

ClariCones 1 and 2 have a central flow
meter, so the volume going to each
claricone is unknown. Consider
adding flow meters to each influent
line to accurately determine flow to
each Claricone.

Clarifier Building

Add at least one flow meter to either #1 or #2.

$60,000

$66,000

B-04-22

Blowdown rate at ClariCones 1
through 4 can’t be controlled to a low
enough flow rate to avoid wasting an
excessive volume of process water
during blowdown cycle. When an
excessive volume of sludge is wasted
from the sludge concentrator, the
sludge thickening process is
disrupted.

Clarifier Building

Evaluate options to provide a greater range for
sludge blowdown

$15,000

B-04-23

Grout floors in lower cylindrical
section of ClariCones appear to be
insufficient to prevent accumulation
of large grit as evidenced by the need
for plant staff to drain and clean out
the bottom of the ClariCones.

Clarifier Building

Evaluate options for improving grit removal from
clarifiers

$10,000

B-04-24

Anionic polymer storage tanks and
feed systems don't have
containment.

Clarifier Building

Provide drum containment system

$500

$550
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Estimated Project
Cost

Notes

B-04-25

Hydraulic bottleneck appears to occur
at recarbonation basins east and
west. Specific reason for backup
should be evaluated as it may be due
to lime buildup on the walls of the
30" influent piping. Basin surface is
also open to atmosphere.

Recarbonation
Basins

Evaluate the recarbonation basins. Perform a
condition assessment and potential cleaning of
influent piping. Potential removal of
recarbonation basins.

$25,000

B-04-26

Surface wash in old filter building
does not appear to be operational for
some of the filters.

Old Plant
Building/Filters

Replace/Repair surface wash.

S0

$0

B-04-27

Appears to be hydraulic imbalance of
old filters based on flows from some
filters from the influent weir.

Old Plant
Building/Filters

Evalute Hydraulics of filters using field data and
model and produce report

$25,000

B-04-28

Treatment HGL is about 18-inches
higher than it should be to allow the
filter influent weirs to operate
properly. This results in significant
maldistribution of the inlet flow in
this set of filters. The operating HGL
at filters 13 through 18 is such that
filters 1 through 12 will overflow to
the operating floor if filters are
operated in effluent flow rate control
mode.

Old Plant
Building/Filters

Evalute Hydraulics of filters using field data and
model and produce report

$25,000

B-04-29

The CO, storage unit supplies gas
with only primary pressure regualtion
to the obsolete feed panel in this
building. Supply piping to the new
CO, feed systems are tapped onto
this old feed system inside the
building.

Chemical Feed
Building

Upgrade CO2 system to meet current best
practices

$30,000

$55,000

B-04-30

There is a live 150 psi carbon dioxide
feed piping inside this building with
no ambient gas detector in service.
Much of this piping is copper with
soldered joints.

Chemical Feed
Building

Upgrade CO2 system to meet current best
practices

$30,000

$55,000

B-04-31A

Gas ammoniators in a wooden shed
on the north side of the New Water
Treatment Plant. There should be a
leak detection system in all areas the
ammonia is piped, and the room
should have an emergency air
exhaust system with elevated intake
according to 10 State Standards. In
addition it should be considered if an
emergency gas scrubber is required
should it be considered a risk to the
public.

Main Process
Building/Chemic
al Rooms

Evaluate shed, leak detection and air exhaust.
Consider scubber in recommendation report.

$25,000
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Project/ Functional Estimated Estimated Project
) Finding Area in Plant Recommendation Problem Class Category (O, Construction ) Notes
Item No. Cost
N, or M) Cost
Main Process Existing ammonia feed system does not compl
B-04-31B [Replace Ammonia Feed System Building/Chemic " reec sy Py 2 o $1,000,000 $1,100,000
with 10SS and is in need of replacement
al Rooms
Main Process
Buildin Study to identify options or alternatives for
B-04-31C |Ammonia feed system. _g/ v i _p 2 o} S0 $25,000
Chemical ammonia feed system.
Rooms
Fluoride Room: No containment Main Process Install containment curbs around bulk and da
B-04-32 X ) Building/Chemic Y 3 N $15,000 $16,500
provided for storage tanks. tanks
al Rooms
Main Process
B-04-33 |Fluoride Room: Day tank not in use. |Building/Chemic Rehabilitate/replace fluoride day tank 4 N $10,000 $11,000
al Rooms
Fluoride Room: There is no Main Process
B-04-34 |calibration column to verify the Building/Chemic Install calibration column 2 o $2,000 $2,200
accuracy of the fluoride feed rate. al Rooms
Ferric Room: No containment Main Process Install containment curbs around bulk and da
B-04-35 | o cRoom: Building/Chemic v 3 N $15,000 $16,500
provided for storage tanks. tanks
al Rooms
Ferric Room: No online standby pum Main Process
B-04-36 installed : ¥ pump Building/Chemic Install a standby ferric metering pump. 2 o $10,000 $11,000
i al Rooms
Ferric Room: There is no calibration Main Process
B-04-37 [column to verify the accuracy of the |Building/Chemic Install calibration column 2 o $2,000 $2,200
fluoride feed rate. al Rooms
Ammonia feed system and enclosure
do not meet Ten States and Main Process Upgrade ammonia system to meet current best
B-04-38 |Mechanical Code wrt ventilation. Building/Chemic Pg yractices 3 0o $50,000 $55,000
Should be leak detection in all areas al Rooms P '
ammonia piped.
No ammonia ambient gas monitor Main Process
B-04-39 |and alarm. Should be leak detection |Building/Chemic Install gas monitor and alarm 2 N $5,000 $5,500
in all areas ammonia piped. al Rooms
Lime slurry feed loop requires .
frequent maintenance due to design Main Process Evaluate slaker improvements for better grit
B-04-40 |. X B Building/Chemic 5 N $10,000
issues and the lime system doesn’t removal
) . al Rooms
include de-gritting of the slurry.
Feed point inside high service room
includes ammonia solution piping in Main Process
B-04-40 the hlgh service r<l)om without an Bu||c!|ng/H|gh Install gas monitor and alarm 2 N $5,000 $5,500
ambient gas monitor and Service Pump
alarm.Should be leak detection in all Room
areas ammonia piped.
Recarbonati d Water Stabilit
B-04-41 Stelijr onation and Water Stability Clarifier Building Study to Determine Options 2 (0] S0 $60,000
Recarbonation Bypass Piping and . . . .
The City has already planned this work, but included in CIP
B-04-42 |Existing Recarbonated Water Piping [Clarifier Building Replace Piping 2 o $500,000 $550,000 v VP

Replacement Project

anyways.
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. Functional Estimated . .
Project/ S . . R Estimated Project
Finding Area in Plant Recommendation Problem Class Category (O, Construction Notes
Item No. Cost
N, or M) Cost
B-04-43 (Filter Improvements Stud Old Plant Study to Determine Options 2 o} S0 $80,000
P Y Building/Filters v P !
Construction costs detailed in B-04-45. Costs incldue an
Old Plant hitectural i ting to di Main P
B-04-44 |Design of West Filter Improvements L ar1 Design of improvements 2 o N $2,000,000 arc' ' 'ec Hra prégramm}ng mee‘ |‘ng ° ISEUSS ain Frocess
Building/Filters Building in relation to filter addition. Additions may be new
control room, laboratory, and admin space.
Construction of New West Filter Old Plant
B-04-45 . i Construction 2 o] $20,000,000 $20,000,000 Engineering costs detailed in B-04-45
Improvements Building/Filters
B-04-46 Der{wlition of Existing Recarbonation Process Remove existing basin 4 o $1,500,000 41,650,000 Costs include demo of Recarbor?ation Basins: Infilco‘ )
Basin Accelerator, and Hydro-Treaters and include capping of piping.
B-04-47 |East Filter Piping Improvements Main Process Piping Improvements 5 o $100,000 $110,000
ping Imp Building/Filters ping Imp ! ’
X . Low Service . . .
B-04-48 |New Low Service Pump Station Pump Room New Pump Station 4 o $9,000,000 $10,000,000 Cost of new Low Service Pump Station
The Destrat pump is a submersible
pump and fails after approximately
one year of service. This has
B-04-49 improved.since the VFD was installed Source Water Install up to fo_u_r ne.w solar (SolarBee) 4 M $220,000 $240,000
for this pump. The plant staff destratification pumps.
indicated that it would be beneficial
to install a new pump with a motor
that is easily accessible.
The plant staff mentioned that there
was an issue with the pumps located Study bump operartion and provide
B-04-50 |[in the Sludge Vault. When there is not| Sludge Vault ¥ pump op R P 2 o] Nl $5,000
recommendation
any backpressure on the pumps, they
will seize.
Old Plant no longer needed after old Plant Demo filters as part of the building additions
B-04-51 potential consturction of filters to Building Filters constructed in 1952 and 1964. Keep original 3 M $2,000,000 $2,200,000 Add $1,250,000 for demo of the original structure.
Main Plant. s construction for historical purposes.
Add railed platform across the top of both lime
Main Plant/Lime|silos and removable platform across the top of the
B-04-52 No platform above lime slakers / N R P X . P 3 M $75,000 $75,000 IEPA inspection finding.
Storage Room lime slakers to improve routine maintenance
tasks.
Main Plant/
Sodium Hexametaphosphate system
B-04-53 X P N p ¥ Chemical Replace system. 3 e} $500,000 $550,000
in poor condition.
System
Main Plant/ Sutdy to detemine options to improve clhorine gas
No backup clhorine gas feed system storage and feed systems to provide sufficient
B-04-54 P & v Chemical € e Sy prov 3 0 %0 $25,000
present. redundancy for increased reliability and ease of
System R
maintenance.
Main Plant/
No flow meters on ammonia system Add mass flow meters on systems to allow
B-04-55 _ v Chemical _ 4 3 o $50,000 $65,000
or chlorine gas feed systems. monotoring of feed rates.
System
Main Plant,
B-04-56 PAC storage and feed system appears Chemical/ Study to determine feed point, dosing, and 3 o $0 425,000

to have been decommissioned

System

contact time for new PAC system.
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. Functional Estimated . .
Project/ S . . R Estimated Project
Finding Area in Plant Recommendation Problem Class Category (O, Construction Notes
Item No. Cost
N, or M) Cost
Add tank mixer to prevent slurry separation and
No tank mixer on liquid lime storage Main Plant/ improved hose ump s to allow :se c?f this tank as
B-04-57 |tank. WTP staff has indicated the tank| Lime Storage |~ pumps to at i 4 o $200,000 $250,000
A an emergency backup calcium hdroxide storage
suffers from slurry separation. Room
and feed system.
Would reduce the capacity burden on filtration
disinfection, and high-lift i
Plant has indicated a need to use sintection, and high-1i plumplng'proce'sse‘ss
clarifier effluent make-up water prsented by the curent practice of using a finsihed
B-04-58 N P Clarifier Building| water supply to the carbon dioxide feed systems 3 (e} $200,000 $215,000
supply to the carbon dioxide pressure . )
i and eliminate the chlorine carry-over to the GAC
solution feed systems. X X )
filter media and ammonia carry-over to the
disinfection process
Inline mixer in rapid mix basin is Remove rapid mix basins to alow for easier access
B-04-59 P R Main Plant and ability to perform jar tests and other plant 4 (e} $100,000 $110,000
currently offline. L
optimization work.
Many of the exhaust systems serving
chemical and process rooms are not
directly routed to the outdoors.
Rather, exhaust air is collected from .
the spaces by exhaust fans located in | Main Process Perform study to determine new route of exhaust
B-05-01 P v L systems so that ductwork does not run through 1 N 30 $25,000
a common room. The exhaust fan Building . X
X . other spaces and goes directly outside.
discharge is then routed through the
interior spaces of the plant before
being discharged. This is especially
critical to the chlorine rooms.
) Main Process ) . .
B-05-02 No scrubber for chlorine rooms. Building Add a chlorine scrubber. 1 N $100,000 $110,000 See B-05-01 regarding chlorine room exhuast.
Corrosion observed on exhaust
system ducts serving lime room,
chlorine room, ferric room, and other
chemical and process areas. Main Process
B-05-03 L P o Replace ductwork. 4 M $50,000 $55,000 Consider exhuast system study. See B-05-01
Corrosion in the ductwork can cause Building
exhaust leakage and cross
contamination into other spaces the
duct passes through.
Most of the air handling units are not
Main Process |Perform general servicing/upgrades of air handlin
B-05-04 regularly operated and appeared . . 8 g/. Pg| I L g 4 N $100,000 $100,000
Building units and operate to provide building ventilation.
neglected.
Operator room cooling system utilizes
flexible duct that penetrates through [ Main Process Replace flexible duct at penetrations and install
B-05-05 fhat penetrates throug o P penet 4 N $25,000 $25,000
the elecrical room without fire Building sheet metal duct and fire dampers.
dampers.
The ventilation in the Flouride Room | Main Process
B-05-06 K . Upgrade ventilation system. 1 N $10,000 $11,000
did not seem adequate. Building
Several of the dampers and actuators
associated with the air handling units | Main Process
B-05-07 N R ) g - Replace actuators. 4 M $25,000 $25,000
and with outside air louvers were Building
disconnected and nonfunctional.
. Perform general servicing/upgrades and regularly
Exhaust fans are not regularl Main Process
B-05-08 guiarly operate exhaust fans to provide building 4 M $25,000 $25,000

operated.

Building

ventilation.
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. Functional Estimated . .
Project/ S . . R Estimated Project
Finding Area in Plant Recommendation Problem Class Category (O, Construction Notes
Item No. Cost
N, or M) Cost
Boil the end of ted | Main P
B-05-0g | CO'€®areneartneendotexpecte ain Frocess Replace boilers. 3 N $50,000 $55,000
service life. Building
The HVAC controls are outdated and | Main Process
B-05-10 X K - Upgrade HVAC control system. 4 N $100,000 $110,000.0
did not appear fully functional. Building
The boilers do not contain a water Main Process | Install a chemical treatment system for the boiler
B-05-11 treatment system. This can . Y 3 N $10,000 $11,000
X X Building water.
accelerate boiler fouling.
Boiler circulating and distribution Main Process
B-05-12 g . Perform general servicing/upgrades. 4 M $20,000 $20,000
pumps appeared neglected. Building
Dust control for lime storage and
conveying is inadequate as evidenced
by the quantity of lime dust . - A
Main Process Upgrade ventilation system in Lime Storage Room
B-05-13 |accumulation inside the lime rooms, L Pe ) ¥ 8 4 N $10,000 $11,000
. K Building to improve duct control.
on the roofing above the lime rooms,
and at the exterior of the building
adjacent to the lime areas.
Perform general servicing/upgrades and regularly
Exhaust fans are not regularl
B-05-14 operated g v Clarifier Building operate exhaust fans to provide building 4 M $5,000 $5,000
P i ventilation.
B-05-15 Air handling units are not regularly Clarifier Building Perform genera! servicing/upgr?dgs and r‘egu'larly 4 M $20,000 $20,000
operated. operate the unit to provide building ventilation.
The HVAC controls are outdated and
B-05-16 X R Clarifier Building Upgrade HVAC control system. 4 N $25,000 $27,500
did not appear fully functional.
Several of the dampers and actuators
B-05-17 associated with outside air louvers |Clarifier Building Repair dampers and replace actuators. 4 M $5,000 $5,000
were disconnected.
Perform general servicing/upgrades and regularly
Exhaust fans are not regularl Old Plant
B-05-18 g v L operate exhaust fans to provide building 4 M $10,000 $10,000
operated. Building L
ventilation.
B-05-19 The air handInig units appeared Old. Plént Perform general servlicing/l,llpgrades apd regularly 4 N $50,000 450,000
seldomly used and neglected. Building operate to provide building ventilation.
Boiler circulating and distribution Old Plant
B-05-20 g s Perform general servicing/upgrades. 4 M $10,000 $10,000
pumps appeared neglected. Building
Some hot water piping is not Old Plant
B-05-21 water piping T Provide insulation. 4 M $5,000 $5,000
insulated. Building
Several of the dampers and actuators
iated with the air handli it Old Plant
B-05-pp | 3ss0ciated with the air handiing units ran Replace actuators. 4 M $15,000 $15,000
and with outside air louvers were Building
disconnected and nonfunctional.
The HVAC controls are outdated and Old Plant
B-05-23 X . - Upgrade HVAC control system. 4 N $50,000 $55,000
did not appear fully functional. Building
The new boilers do not contain a
Old Plant Install a chemical treatment system for the boil
B-05-24 water treatment system. This can i ,an nstall a chemical treatment system for the boller 3 N $10,000 $11,000
Building water.

accelerate boiler fouling.
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Project/ S . . R Estimated Project
Finding Area in Plant Recommendation Problem Class Category (O, Construction Notes
Item No. Cost
N, or M) Cost
The air conditioning condenser does old Plant
B-05-25 not function and had an open panel Buildin Repair/replace air condenser. 4 N $5,000 $5,000
with exposed wiring. 8
The outside refrigerant lines on the old Plant
B-05-26 air conditioning system were Buildin Provide pipe insulation. 4 M $1,000 $1,000
uninsulated. s
Sections of plumbing water lines in Main Process Replace piping and provide insulation for
B-06-01 ons of plum>ing e place piping and pro 4 v $5,000 $5,000
chemical rooms appeared corroded. Building protection.
E d drain lines fi bandoned | Main P
B-06-02 xposg .raln !nes rom abandone aln‘ rFJcess Renovate plumbing in space with new sink. 5 N $5,000 $5,000
sink in office/break room. Building
B-06-03 Emergency showers appeared Maianr.ocess Perform general servicing anldl regularly test to 4 M $1,000 $1,000
neglected. Building ensure operability.
Reduced pressure principle backflow
preventer on the CW supply to the
B-06-04 .PAC feec{l room is leaking and Mafin.Process Replace backflow [l)reventer alnd relocate to more 4 M $10,000 $10,000
inaccessible, located above other Building suitable location.
conduit and piping at the corridor
ceiling.
Reduced pressure principle backflow
B-06-05 prevelnter on the CW supply tgthe Mafin.Process Relocate backflow prev?nter to more suitable 4 M 45,000 $5,000
chemical water booster pump is Building location.
inaccessible, located high overhead.
Floor drains in chlorine storage and Main Process Disconnect floor drain piping from building
B-06-06 |feed areas are connected to building Buildin sanitary system and separate into independent 4 N $20,000 $20,000
plumbing. g process waste system.
B-06-07 Emergency showers appeared Clarifier Building Perform general servicing an_d_ regularly test to 4 M $1,000 $1,000
neglected. ensure operability.
Sump in lower level is open and can Old Plant
B-06-08 P T ievelts op " Provide grating. 4 M $500 $500
be tripping hazard. Building
S in level Old Plant
B-06-09 | °UMPPUMPIniowerievelappears ran Replace pump. 4 M $500 $550
past its expected service life. Building
Gas leak ob. d at th t d Old Plant
B-06-10 | o caxopservedatthemeteran ran Repair leaks. 3 M $1,000 $1,000
regulator. Building
D ti ter heat t ted Old Plant
B-06-11 | Cmesticwaterneater past expecte ran Replace water heater. 4 M $3,000 $3,300
service life. Building
N ion tank ob d at Old Plant
B-06-12 © expansion tank observed a ran Add expansion tank. 4 M $1,500 $1,650
domestic water heater. Building
Some domestic water piping around Old Plant
B-06-13 piping . Add pipe insulation. 4 M $500 $500
the water heater was not insulated. Building
Bathroom fixtures in Locker room old Plant
B-06-14 (urinal, water closet, shower, sink) Building Replace with new fixtures. 5 N $5,000 $5,500

abandoned.
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Project/ Functional Estimated Estimated Project
) Finding Area in Plant Recommendation Problem Class Category (O, Construction ) Notes
Item No. Cost
N, or M) Cost
Per CAT Quotes:
Option 1A-MV Equipment ($1,240,000)
- 2500 kW/3125 kVA, 4160V /w 24-h fuel tank, indoor diesel
. . generator (726k);
Option 1: Consolidate the standby power needs
P . . . v p - 1200A, 5kV MV switchgear and automatic transfer control
for the WTP with a single diesel engine generator. (514k)
The kW requirements for the new diesel engine
3 - cost adder for outdoor enclosure - $200k
generator will be dependent on the plant loads X .
. . . . - add labor, ductbank, conduit, wiring
There is a 480V feeder from the Main that will need to operate during a loss of power. R .
. X . . - cost does not include building improvements (arch, struct,
Process Building to the Old Plant The new diesel engine generator can be either HVAG, etc)
Building, which provides standby 480V or medium voltage (2400V or 4160V). The T
ower to some 480V and 208/120V voltage for the new engine generator would be
P /1 8 gine generator ) 2 o $2,680,000 $2,948,000  |Option 1B-LV Equipment ($1,040,000)
loads when the 2000kW engine partially dependent on any modifications being . .
) . . R L -2500 kW/3125 kVA, 480V/w 24-h fuel tank, indoor diesel
generator is operating. This feeder made to the electrical distribution systems at both enerator (684K);
does not provide standby power for the Old Plant Building and New Process Building. A & " .
. . . R R - 4000A, 480V switchgear and automatic transfer control
the low lift pumps. The existing new switchgear and automatic transfer equipment (356K)
500kW engine generator in the Old would automatically start the new engine
- . . - cost adder for outdoor generator - $200k
Plant Building provides standby generator upon a loss of utility power and transfer R
. . o . - add labor, ductbank, conduit, wiring
power for the low lift pumps . the entire plant (Old Plant Building and Main . S
. . - cost does not include building improvements (arch, struct,
Process Building) to the engine generator.
- . . Old Plant HVAC, etc.)
The existing 500kW diesel engine e
X Building and
B-07-1 generator installed at the Old Plant Main Process Note: For budget Option 1A
Building has been installed in the mid-{ Buildin ote: For budgetary purpose assume Dption
1970s and is approaching the end of J
its useful ife. 1) 480V G tor and Switchgear (433K)
) - . . enerator and Switchgear
Option 2: Keep th ting 2000kW diesel
- ) ) ption 2: Reep the existing W diesel engine 500 kW, 480V, 60Hz, 0.8 PF, indoor/w 24-h fuel tank diesel
The existing 2000kW diesel engine generator at the Main Process Building and either enerator ($102k)
generator was installed retrofit the existing 480V switchgear (LVS3) or iost Adders:
approximately 15 years ago and is in id 480V switch d t ti )
PP vy L. 8 provide a new SW! cheear anl /or automatic 1A) Outdoor factory skin tight SA enclosure, 72dba @23’,
good condition. transfer switch that will automatically start the .
. - motorized louvers ($49k)
2000kW engine generator upon a loss of utility . . . .
. . . L 1B) include 480V switchgear and automatic transfer switch
There is not any automatic transfer power and transfer the Main Process Building to L
scheme in place to transfer the plant the engine generator (between utility and gen set) (52821)
) 2 o] $1,778,000 $1,955,800

to the engine generators upon a loss
of utility power.

Provide a new diesel engine generator at the Old
Plant Building to replace the aging 500kW, 480V
diesel engine generator. A new switchgear and
automatic transfer equipment would
automatically start the new engine generator
upon a loss of utility power and transfer the Old
Plant Building to the engine generator.

2) Replace 480V switchgear (LVS3) and add automatic transfer
control for existing 2000 kW generator ($356k)

Note: For budgetary purpose, use ltems 2 and 3
- add labor, ductbank, conduit, wiring

- cost does not include building improvements (arch, struct,
HVAC, etc.)




Table 1 - Summary List of Projects at Bloomington WTP

Project/ Functional Estimated Estimated Project
) Finding Area in Plant Recommendation Problem Class Category (O, Construction ) Notes
Item No. Cost
N, or M) Cost
Note: If the existing 2400V power system is replaced with
4160V system, then the following new equipment is required:
-3500 kVA, 35/4.16kV, outdoor, oil filled, copper windings,
padmounted transformer (80K) - by utility (not included)
. . . ) -1200 A, 4160V, 4 sections, outdoor (NEMA3R) switchgear
Consider upgrading the primary service voltage to . X
. (180k-estimate $45k/section);
either 480V or 4160V. Due to some of the larger ; ) ) .
. . . . 3 -1200, 4160V, 5 sections, indoor, switchgear (175k-estimate
The primary service voltage for the high service pump loads (>500hp), it would be $35Kk/section);
WTP is 2400V. The electric utility recommended to stay with a medium voltage 4 .
o Old Plant o 3 -500kVA, 4160-480V, dry-type, indoor, copper, transformer
(Ameren) has indicated that there are Building and distribution system (4160V) due to quantity and (22K)
B-07-2 not may (if any) replacement R g sizing of the cables needed to operate these loads 2 N $1,672,000 $1,839,200
N Main Process X X - 300 kVA, 4160-480V outdoor, copper, transfomer (17k);
transformers that still have a 2400V - at 480V. The two 600hp, 2400V high service pump X
. Building K . - 750 kVA, 4160-480V, indoor, dry-type, copper,
secondary. Further, the 2400V service motors at the plant will need to be replaced with transfomer(30K)
is an ungrounded system. 4160V motors. This service upgrade will also need
. ) X - 150 kVA, 4160-240V, outdoor, copper, transformer (12k)
to be discussed with Ameren to determine what
X - (2)-600hp, 4.16kV motors (150k each)
options they have to offer.
- add labor, ductbank, conduit, wiring
- cost does not include building improvements (arch, struct,
HVAC, etc.)
Failure is not immanent; however, the failure of this
equipment will result in a loss of process equipment (e.g. two
The existing unit substation "U1", (2) low lift pumps) and miscellaneous loads
motor control center "MCC-P1", and Due to the age of the unit substation "U1", motor
B-07-3 t'he irl1tegratlef:| distriPutior? center are Old. Plént ' colntr?l center "MCF-PI", and the integrated 2 o 750,000 $825,000 - New 4160-480V Unit Slubstation ($150k)
in fair condition. This equipment has Building distribution center, it is recommended to upgrade - New 480V MCC, 7 section, back-to-back ($125k)
been in service for ~40 years and has this equipment in the Old Plant Building. - add labor, ductbank, conduit, wiring
reached the end of its expected life. - cost does not include building improvements (arch, struct,
HVAC, etc.)
Included spare parts for 10 years (10,000/year) until
equipment is replaced.
Failure is not immanent; however, the failure of this
The existing unit substation "U2' and equipment will result in a loss of process equipment (e.g. one
motor control center MCC-P2 is in This equipment should be replaced within the (1) low lift pump; backwash pumps) and miscellaneous loads
good condition. This equipment has old Plant next ten (10) years. It is recommended that this
B-07-4 been in service for ~30 years and is Building equipment be replaced in conjunction with the 2 o $1,080,000 $1,188,000 |- New 1200A, 4.16kV, 4 section Medium Voltage Switchgear

approaching the end of its expected
life. Replacement parts are still
available for this equipment.

upgrade of the existing unit substation "U1" and
motor control center "MCC-P1".

($140k-estimate $35k per section)

- New 4160V-480V Unit Substation ($150k)

- New 480V MCC, 5 section, back-to-back ($100k)

- add labor, ductbank, conduit, wiring

- cost does not include building improvements (arch, struct,
HVAC, etc.)




Table 1 - Summary List of Projects at Bloomington WTP

Project/ Functional Estimated Estimated Project
) Finding Area in Plant Recommendation Problem Class Category (O, Construction ) Notes
Item No. Cost
N, or M) Cost
The variable frequency drive for
LLP#2 is in fair/poor condition. This
VFD has been in service for ~30 years
and has reached the end of its
expected life. The plant staff has
indicated that this VFD needs to be
laced. A d | t of the LLP2 & LLP3 LV VFDs:
replace old Plant Due to the age of the VFDs and the difficultly in ZSXSZ;OeV ;Z%:?\r;el:s ((;SOkeeach) s
B-07-5 . . L obtaining replacement parts for the VFDs, it is 1 o $420,000 $462,000 !
The variable frequency drive for Building
. ) . X recommended that both these VFDs be replaced. X .
LLP#3 is in good/fair condition. This add labor, conduit, wiring
VFD has been in service for ~15 years.
The plant staff has indicated that this
VFD cannot be operated in auto due
to the failure of the analog control
board and replacement parts are not
available.
Included spare parts for 10 years and minor maintenance work
as needed ($20,000/year).
The existing medium voltage Failure is not immanent; however, the failure of this
switchgear "MVSP" and motor control equipment will result in a loss of process equipment (e.g. high
centers "MCC-P3", "MCC-P4", and This equipment should be replaced within the service pumps; backwash pumps) and miscellaneous loads
"MCC-P4E" are in good condition. Main Process next ten (10) years. It is recommended that this
B-07-6 This equipment has been in service Buildin equipment be replaced in conjunction with the 2 o $1,370,000 $1,507,000 -New 1200A, 4.16kV, 5 section Medium Voltage
for ~30 years and is approaching the 8 upgrade of the electrical equipment at the Old Switchgear/MCC ($175k-estimate $35k per section)
end of its expected life. Replacement Plant Building. - New 2000kVA, 4160V-480V Transformer ($80k)
parts are still available for this - (2) New 480V MCC, 6 section, back-to-back ($115k each)
equipment. - add labor, ductbank, conduit, wiring
- cost does not include building improvements (arch, struct,
HVAC, etc.)
Low Voltage Switch, "LvS3"
ow .o age M,” cheear . The existing Low Voltage Switchgear "LVS3" does
located in the Main Process Building Main Process | not need to be replaced at this time. However, we
B-07-7 is in good/excellent condition. This . p. . o . 4 o} S0 S0 Costs included in the project#: B-07-1
. ) . Building recommend replacing the switchgear in conjuction
switchgear has been in service for ~15 3
with the upgrade of the standby power system.
years.
There is no need to replace the existing VFD for
HSP#2 at this time.
The variable frequency drive for atthis time
HSP#2 is in excellent condition. This | Main Process For budgetary purpose assume $100k for a new VFD
B-07-8 t cond e The only reason to consider replacing this VFD is if 4 o $200,000 $220,000 getary purp s o
VFD has only been in service for ~5 Building : X . replacement; add cost for labor, assume reuse conduit/wire
cars the City would like this VFD to be the same
years. make/model as the VFDs being replaced for LLP#2
and LLP#3 in the Old Plant Building.
The panelboard in the Chemical Feed | Chemical Feed The panelboard in the Chemical Feed Buildin
B-07-9 paneiboard Ir a e P € 3 0 $50,000 $55,000  |Assume 200A, 480V, 65 KAIC, 42 ckts, Panelboard
Building is in fair/poor condition. Building should be replaced.
Ground detection lights should be added to this
There are not any ground detection unit substation. If the voltage is changed to a
Old Plant Include 4160/120V t f, Basler BE1-59N d fault
B-07-10 |[lights on Unit Substation "U2" located ) ,an grounded system (either 480V or 4160V), then 4 N $10,000 $11,000 ncluce / rarTs asier groundtau
Building overvoltage relay & resistor

in the Old Plant Building.

ground detection lights would no longer be
required.




Table 1 - Summary List of Projects at Bloomington WTP

. Functional Estimated . .
Project/ S . . R Estimated Project
Finding Area in Plant Recommendation Problem Class Category (O, Construction Notes
Item No. Cost
N, or M) Cost
Old Plant
The convenience receptacles installed Building and Recommend replacing all receptacles in these
B-07-11 in the Pipe Galleries and Chemical R g . P g P 4 N $5,000 $5,500 Assume 50 GFCl receptacle are installed
Main Process areas with GFCl type receptacles.
Rooms are not GFCl type receptacles. -
Building
The chlorine storage room does not
have a chlorine scrubber system Upgrade the HVAC system controls so that the
installed to react to a chlorine leak; Main Process room exhaust fan operates when the door is . . .
B-07-12 L . P . ) ) 4 N $0 S0 See B-05-02. Consider adding a chlorine scrubber.
The room ventilation does not Building opened and the room is occupied. Consider
automatically turn on when the room adding a chlorine scrubber for this room.
is being occupied.
The interior entrance door for the This door swing needs to be reversed to swing out
Electrical Room swings in and is not | Main Process and panic hardware needs to be installed.
B-07-13 | ~© oom swing ot e P en . 4 N %0 $0 See B-02-11. Cost inserted from B-02-11
equipped with panic hardware. This is Building Investigate whether existing door can be modified
a Code violation. or if new door will be required.
The Destrat pump is a submersible
pump and fails after approximately
one year of service. This has
improved since the VFD was installed . A . )
for this pump. The plant staff old Plant Recommend investigating the installation of a non|
B-07-14 | . . P 5 P: P L . submersible pump and motor to replace the 4 N $20,000 $22,000 Install one pump (process is not included)
indicated that it would be beneficial Building . N
, existing submersible motor.
to install a new pump and motor
outside instead of being submersible
(e.g. mounted on the grass/pavement
near shoreline).
The plant staff indicated that there
were areas of the Clarifier Building
where local disconnects were not Clarifier
provided for equipment. As long as Building: Other | Install local disconnect switches for equioment Assume 25 x Siemens 100A, 3-pole, 480V, fused, single throw
B-07-15 the upstream feeder can be locked & quip 4 N $50,000 $55,000 disconnect switch, NEMA 4X, stainless steel enclosure;
. areas of the that do not presently have one. ) . A
out at the MCC, this is not a Code lant The final quantity/total cost to be determine later
violation, but having local disconnect P
switches would benefit the
equipment maintenance activities.
The plant staff indicated that
performing maintenance on the
motors and equipment in the Sludge
Vault is difficult due to the lack of
space inside. This poses a safety and Investigate alternative layouts for these pumps Assume two (2) Goulds GS submersible pump, 10 HP - 10 GPM
B-07-16 P S p L ¥ Sludge Vault within the vault that will allow for safer 3 o $20,000 $22,000 460Volts - 3 Phase - 3 Wire - Control Boxes Included:
maneuverability issue inside the N . . e e
vault maintenance activities. Structural & process cost not included for modifications.
The plant staff suggested installing
submersible pumps on a rail.




Table 1 - Summary List of Projects at Bloomington WTP

. Functional Estimated . .
Project/ S . . R Estimated Project
Finding Area in Plant Recommendation Problem Class Category (O, Construction Notes
Item No. Cost
N, or M) Cost
The plant staff mentioned that there
was an issue with the pumps located Investigate issue with pump operation to Process included cost;
B-07-17 [in the Sludge Vault. When there is not| Sludge Vault 8 i pump op . 2 o $0 $0 . R .
determine best course for correction. further investigation is required
any backpressure on the pumps, they
will seize.
Life safety related
Assumed cost for three(3) buildings
There was no fire alarm system A fire alarm system should be provided for all of
B-07-18 , Y Entire WTP 4 o P 4 N $450,000 $540,000 (includes communication & fire alarm system, sound system
installed at the plant. the buildings at the plant. N .
100 outlets, boxes, conduit & wires)
See B-07-23 inserted by J. Meyer in October, 2018
The plant staff mentioned that there X X
Lo - Recommend rotating the operations of the
was not any rotation in the operation . i - ) X .
R X equipment and alternate between different Assume no additional equipment; cost with maintenance
of the process equipment (e.g. High WTP and . L
B-07-19 X N pumps and process equipment. This will help 3 M S0 $1,000 personnel
Service Pump #2 operates all of the Remote Sites il . . o
. N ) ensure all equipment is operational and it will be (assume 2 people x 8 hours)
time, only one lime slaker is operated, . R X K )
etc) available if there is an equipment failure.
Recommend exercising the standby engine
There is not record of periodic WTP and generators monthly to confirm proper operation. Assume no additional equipment; cost with maintenance
B-07-20 exercising of the standby engine Remote Sites Ideally, the engine generators should run loaded. 4 M Nl $1,000 personnel
generators. Transfer the plant or pumping station loads to the (assume 2 people x 8 hours)
generator if possible.
Locations & quantities to be discussed with client
Assumed cost for one site (include 16 outdoor vandal proof,
Some areas from WTP and the WTP and Recommend installation of security cameras dome security cameras, 32( channel network recorder, p18TB
B-07-21 [remote sites do not have surveillance v 2 N $1,300,000 $1,430,000 ¥ ! !

system

Remote Sites

systems for all sites

hard drive, 4000 ft CAT5 cable, Port SOE Switch, Port POE
Switch, 22" LCD Monitor)-$40k per site/13 sites

-add cost for labor, conduit, wiring




Table 1 - Summary List of Projects at Bloomington WTP

. Functional Estimated . .
Project/ S . . R Estimated Project
Finding Area in Plant Recommendation Problem Class Category (O, Construction Notes
Item No. Cost
N, or M) Cost
Cost for three new VFDs. For budgetary purpose, assume
$100k for a new 480V VFD and $200k for 4160V VFD; add cost
for labor, conduit, wiring
This cost is for new VFDs only. Please note that there is limited
space at the facility and medium voltage VFDs are large. A new
conditioned room will need to be designed for new VFDs and
HSP #2 is the only high service pum conduits will need to be routed through this plant from the
R K Y hig i pump Provide additional VFDs for the high service R 6 P
with a variable speed drive, capable _ R _ main swtchgear to the VFD and from the VFD to the pump.
of operating at the range of lower Main Process pumps. High Service Pump No. 1 is 480, but the This will be a multi-discipline project. The project cost
B-07-22 P e & . 3 . other two high service pumps (No. 3 and No. 4) 3 o $1,100,000 $1,210,000 R R ,p proj o proj )
flow rates currently required. It is Building : K (construction and engineering) would increase depending on
. are medium voltage motors. A medium voltage R e
operated continuously, more than 90 R the requried building improvements (arch, struct, HVAC)
. VFD would be requried for these pumps.
percent of the time. necessary.

An alternate approach would be to replace the high service
pump motors with 480V motors and install 480V VFDx. A study
of this approach would need to be done in order to determine

the feasibilty of this design. This study would include an
evalutation of the 480V disctribution system in the Main
Process Buildling.
Life safety related
X An assessment/study of the fire alarm system Assumed cost for three(3) buildings
There was no fire alarm system . X - . - X
B-07-23 _ Entire WTP needs should be provided for all of the buildings 4 N $S0 S0 (includes communication & fire alarm system, sound system
installed at the plant. ) )
at the plant. 100 outlets, boxes, conduit & wires)
See B-07-23 inserted by J. Meyer in October, 2018

Detailed Electrical Replacement Stud Old Plant

B-07-24 P v P Study 2 o

of the Old Plant Building

Process controls at the ClariCones
(primarily influent piping design,
effluent weirs, flow meters & valves)
do not allow for a typical turn-down
ratio for these treatment units. Replace/Repair instruments. See Process

B-08-1 [Combined with the inadequate Clarifier Building P P N : 4 M - -

i R . recommendation B-04-16.
control of low lift pumping rate, this
inflexibility of treatment rate at the
ClariCones results in a limited ability
to control treatment flow rate and
pace customer usage.
Install level instruments on each filter
and integrate into backwash
B-08-1 [sequence and operational control. Filtration Installation new level instrumentation. 5 (0] $50,000 $75,000

Level signals should be integrated
with SCADA.




Table 1 - Summary List of Projects at Bloomington WTP

Project/
Item No.

Finding

Area in Plant

Recommendation

Problem Class

Functional
Category (O,
N, or M)

Estimated
Construction
Cost

Estimated Project
Cost

Notes

B-08-2

Integrate additional monitoring and
controls signals for generators,
compressors, boilers, clearwell level,
high service pumps, and raw water
pumps in the SCADA system to

provide remote monitoring capability.

Multiple
location on
Plant

Modify wiring for equipment to provide remote
status signals (Running, Fault, Speed Indication,
etc.) for equipmnent.

$150,000

$250,000

B-08-3

Integrate chemical systems into the
SCADA system to provide capabiity
for remote monitoring and control of
equipment. Phosphate chlorine
(other than scales), fluoride, and
ammonia system is not on SCADA.
Carbon dioxide system volumes are
not on SCADA. Several daytank and
storage tank levels are not integrated
with SCADA.

Chemical
Systems

Modify wiring for equipment and instrumentation
to provide signals for integration into the SCADA
system.

$250,000

$350,000

B-08-4

Replace existing level sensor on
clearwell and install a 2nd level
sensor for redundancy. Integrate
both level sensors into the SCADA
system for remote monitoring.

Clearwell

Replace existing level sensor and install 2nd level
sensor.

$10,000

$15,000

B-08-5

36" magnetic flowmeters from Lake
Evergreen and low lift pumps are not
functional and 20-30 years off.

Flowmeter
Vaults

Replace both flowmeters.

$100,000

$120,000

B-08-6

SCADA master plan implementation

Main Plant

SCADA improvements as recommended by
outside consultant

$2,000,000

$0




Table 2 - Summary List of Projects at Mackinaw Pump Station

Functional

Estimated

Project Problem Estimated
fect/ Finding Area in Plant Recommendation Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost
M-02-02 Minor cupping of roof shingles. Mackinaw PS Replace roof in 5 years. 5 M $2,500 $2,500
Minor corrosion on bridge crane | Mackinaw River
M-03-1 8 Scrape and paint 5 M $5,000 $5,000
frame PS
Source water has limited capacity to | Mackinaw River | Consider abandoning station due to source water
M-04-1 pacity X § station @ 4 o $150,000 $165,000
adequately feed pumps. Pump Station volume restrictions.
Electric heater was operating but the
thermostat wiriz wasgnot Mackinaw
M-05-01 g Pumping Replace electric unit heater and controls. 4 N $3,000 $3,000
connected. The space also had X
Station
portable space heaters.
The exhaust fan and outside air Mackinaw
. R Replace controls for exhaust fan and damper at
M-05-02 damper controls did not appear Pumping . 4 N $3,000 $3,000
. . outside air louver.
functional. Station
The motor control center is in good . . One MCC is replaced, 4 section ($60k)
i, R X . It is recommended that this motor control center -
condition. This equipment has been Mackinaw . R -add cost for labor, conduit, wiring
X X X R be replaced within the next ten (10) years, or if
M-07-1 in service for ~30 years and is Pumping R R ) 3 o] $170,000 $187,000
. . K there is an upgrade being done at the pumping . . . . .
approaching the end of its expected Station station Failure is not immanent; however, the failure of this
life. ) equipment will result in a loss of this pumping station.
There are two conduit LBs on the Mackinaw
M-07-2 exterior of the building that are Pumping Recommend installing the covers on these LBs. 5 M $500 $500
missing covers. Station
Mackinaw
Adding a VFD may allow for more controlled
M-07-3 No VFD for pumps. Pumping & v 5 o $200,000 $220,000
X pumping from the pool.
Station
SCADA/Control cabinet is
M-08-1 nonfun/ctional with several Mackinaw River |Not part of scope, cabinet should be reviewed /
. PS replaced under SCADA Master Plan project.
components missing.
River level gauging station is
Mackinaw River
M-08-2 [nonfunctional. Sensing line has silted Replace instrument and integrate into SCADA 4 N $2,500 $5,000

in.

PS




Table 3 - Summary List of Projects at Everg

sreen Lake Pump Station

Project/ Problem Functional Estimated Estimated
) Finding Areain Plant Recommendation Category Construction i Notes
Item No. Class Project Cost
(O, N, or M) Cost
Correct gullies and add erosion mat for steel
EL-01-1 | Erosion adjacent to retaining walls. Yard g slope 5 M $800 $880
Wooden stairs and fence at exterior
EL-02-01 | generator enclosure are weathering; | Evergreen Lake Replace damaged boards. 4 M $2,000 $2,000
fence boards are curling.
Door hardware is damaged or broken
EL-02-02 throughout, door frames are Evergreen Lake Replace doors/frames/hardware. 4 M $15,000 $15,000
beginning to rust.
Railing height d t t cod Refer to Structural it EL-03-1
EL-02-03 ating e'? R oes m_’ meet code Evergreen Lake Refer to Structural item EL-03-1 4 N - - etertostructurat item
minimum height.
EL-02-04 Masonry in good condition. Evergreen Lake Plan for repointing in 10 years. 5 M $18,000 $25,000
Existing built-up roof in fair
ition; i i Redistri Il f
EL-02-01 condlt!on, cap stone is eroding av_vay Evergreen Lake edistribute ballast stone to‘cover/protect roof, 4 N $16,000 $17,500
exposing asphalt to UV degredation plan for replacement in 5-10 years.
in locations.
EL-02-05 Floors pitting and peeling. Evergreen Lake Patch concrete and recoat floors. 5 M $3,000 $3,000
Guardrail at north and south
retaining wall do not meet code Everareen Lake
EL-03-1 [ minimum requirements for height, 8 Ps Replace guardrails. 4 M $10,000 $12,500
top rail, and spacing between mid-
rails.
Delamination at southwest corner at | Evergreen Lake
EL-03-1 g No work necessary at this time. 5 M S0 S0
top of concrete wall. PS
Limitorque actuators not reliable.
isi i E Lake |Repl Il th | . Rewi
EL-04-01 Opeltator must VIS-IT- station to_ vergreen ‘a e [Replace all three va Yes and actuators. Rewire and 2 o 475,000 482,500
confirm valve position and adjust Pump Station integrate.
valves accordingly.
Cationic polymer storage tanks and
Evergreen Lake X .
EL-04-02 |feed systems don't have R Provide drum containment system 3 (o] $500 $550
A Pump Station
containment.
No online standby cationic polymer | Evergreen Lake
EL-04-03 X Y polyl 8 R Install a standby polymer metering pump. 2 (e} $5,000 $5,500
pump installed. Pump Station
EL-04-04 No mixing aF cationinc polymer Evergreen Ifake Evaluate optioné fc?r improving -mixing/diffusion of 2 o $15,000
injection point. Pump Station cationic polymer injection
Plant staff indicated that plans are in
lace to upgrade the HVAC system, | Evergreen Lake . Lo
£L-05-01 | P P8 v 8 Perform project as indicated. 4 N S0 S0

which includes replacement of the air
handling unit and condenser.

Pump Station




Table 3 - Summary List of Projects at Everg

sreen Lake Pump Station

Project/ Problem Functional Estimated Estimated
oJec Finding Areain Plant Recommendation Category Construction i Notes
Item No. Class Project Cost
(O, N, or M) Cost
The medium voltage motor control
center is in fair/poor condition.
Additionally, the working clearances
for the existing 2400V motor control
center located at the Evergreen Lake
Pumping Station does not meet .
There is not a lot of space between the wall and
Code. Evergreen Lake X . . .
i the pump. Recommend that the working Assume that the ongoing project should address this clearance
EL-07-1 Pumping . R 5 N S0 $0 i
. . . . X clearances being provided for the new VFDs be issue
It is noted that this equipment is Station ¥
. confirmed.
being removed as part of a future
project that is presently in the design
phase. The plant staff indicated that
the new VFDs will be installed where
this existing 2400V motor control
center is presently installed.
The variable frequency drive for Low
Lift Pump No. 3 is in good/fair
condition. This VFD has been in . .
service for ~15 vears. This VFD is the Evergreen Lake | If the replacement of this VFD is not part of the TBD with client
EL-07-2 v ) Pumping future project, recommend that this VFD be 2 [0} $200,000 $220,000 450 HP, 460V VFD (100k)
same model as the VFD for LLP#3 at i -
Station replaced. - add cost for labor, assume reuse conduit/wire
the WTP, where the plant staff
indicated that replacement parts are
not available.
Lake RF level instrument is Evergreen Lake
EL-08-1 X & Replace instrument and integrate into SCADA 4 N $2,500 $5,000
nonfunctional. PS
Evergreen Lake
EL-08-2 |Flow meter is nonfunctional. & Ps Replace instrument and integrate into SCADA 4 N $3,000 $5,000
No calibrati | t cationi E Lak
EL-08-3 olca ' rra fon column at cationic vergr::n axe Modify piping to provide calibration column 4 M $1,500 $3,500
polymer.




Table 4 - Summary List of Pro

jects at Division Street Pump Station

) Functional Estimated .
Project/ - . . Problem R Estimated
Finding Area in Plant Recommendation Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost
Shingle roof was not accessible at the
time of the walkthrough. Calcification Replace shingle roof, refer to structural item D-03-
D-02-01 gh. Lalcil Division StPS | " gle root, 5 M $17,500 $17,500
noted at edges of concrete planks on 1.
interior.
Exit door was stuck closed due to air
D-02-02 ) _ Division St PS Refer to HVAC item D-05-03. 5 M S0 S0
pressure differential.
Basement windows are single pane, L . . . i
D-02-03 B glep Division St PS | Replace windows with operable insulated units. 5 N $5,000 $5,000
one is missing and boarded over.
Delamination noted on precast Division Street Concrete appears to be adequate at this time;
D-03-1 | panels on roof structure. Spalling has Ps however, long term replacement should be 4 M $50,000 $55,000
occurred in multiple areas. considered.
Division Street
D-03-2 Corrosion noted on walkway bases. PS Scrape and paint walkway bases. 5 M S0 S0
Unistrut support columns for controls|
. Division Street . . .
D-03-3 are severely corroded or exhibit Ps Replace with stainless steel unistrut members. 5 M $1,000 $1,000
significant or entire section loss.
The current drive shafts at each of
the four pumps are failing at less
Division Street [Replace the drive shafts at each of the four pumps
D-04-2 [than two years service and create a R P . R R R .p P 5 M $40,000 $44,000
. . . Pump Station with units designed for longer service life.
difficult service and repair burden at
current staffing levels.
Provide OSHA compliant and safe
access to operate valve hand wheels | Division Street
D-04-3 P K R R Evaluate alternatives to improve valve operation. 5 M $10,000
at the pump station discharge Pump Station
header.
Provide OSHA compliant and safe
access to pump drive shaft bearings o . .
) . N Division Street Evaluate alternatives to improve pump
D-04-4 |and universal-joints during R R 5 M $10,000
3 Pump Station maintenance.
maintenance and replacement
operations.
Provide suction and discharge gauges | Division Street
D-04-5 ge gaug ) Install gauges 5 M $5,000 45,500
at each of four pumps. Pump Station
Division Street
D-05-01 Diesel storage tank corroded. R Repaint tank 4 M $2,000 $2,000
Pump Station
D-05-02 | Diesel storage tank piping corroded Division Street Paint pipin 4 M $500 $500
g Piping " | Pump Station PipIng.
The outside air dampers associated
with the exhaust system don't appear
Division Street | Service outside air damper actuators and replace
D-05-03 to fully open upon actuation. A R P P 4 M $5,000 $5,000
. Pump Station as needed.
negative space pressure occurs when
both exhaust fans are operating.




Table 4 - Summary List of Projects at Division Street Pump Station
Functional Estimated
Project/ . . . Problem R Estimated
Finding Area in Plant Recommendation Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost
The outside air louver and damper o .
L X Division Street | Install sheet metal collar to allow side removal of
D-05-04 above the stairs is not easily R 4 M $1,000 $1,000
o Pump Station the louver screen.
maintainable.
Lower level gas unit heater flue is
uninsulated at personnel height on | Division Street -
D-05-05 . . Insulate flue below 8'-0" AFF. 4 M $500 $500
upper level. This can be pose a safety| Pump Station
issue with a hot surface.
The furance and air conditioning Division Street
D-05-06 system appears to be past is Pump Station - Replace furnace and air conditioning system. 4 N $5,000 $5,500
expected service life. Sale House
Division Street
The backflow preventer is bypassed Replumb so that backflow preventer is not
D-06-01 preventer is byp Pump Station - P P 4 M $500 $500
for the domestic water. bypassed.
Sale House
Corrosion observed on natural gas Division Street
I Vi u
D-06-02 o § Pump Station - Paint piping. 4 M $100 $100
service piping.
Sale House
The medium voltage motor control
center located in the Division Street
Pump Station is in good condition.
This equipment has been in service This equipment should be replaced within the
for ~25 years and is approaching the next ten (10) to fifteen (15) years. The
end of its expected life. Replacement replacement equipment should have main
. . . . . s - New 1200A, 2.4kV motor control center ($200k)
parts are still available for this disconnecting means for the utility and generator o
R - R - - add cost for labor, conduit, wire
equipment. Additionally, this motor | Division Street feeders.
D-07-1 . . . 3 [0} $500,000 $550,000
control center is the service entrance [ Pump Station . . . . )
X . . . . Failure is not immanent; however, the failure of this
equipment and does not have a main The Code required working clearance will need to R X R X X X
X . . . L equipment will result in a loss of this pumping station.
disconnecting means for the utility be taken into account when determining the
feeder or for the generator feeder. location of the new medium voltage motor
control center.
The working clearance in the front
and rear of the medium voltage does
not meet Code.
The medium voltage diesel engine
generator and transfer controller are
in fair condition. The engine Per CAT Quotes:
’ 8 Recommend that the engine generator and - 500 kW/625kVA, 2400V/ w 24-h fuel tank diesel generator
generator and transfer controller Division Street transfer controller be replaced in conjunction (150k);
D-07-2 have been in service for ~30 years. A A P . ) 2 o] $914,000 $1,005,400 ) ! .
X X . Pump Station with the replacement of the medium voltage - 1200A, 2400V switchgear and automatic transfer control
The engine generator is approaching )
i i switchgear. (282k)
the end of its expected life. The X .
CAT to confirm the price
transfer controller has reached the
end its expected life.




Table 4 - Summary List of Pro

jects at Division Street Pump Station

) Functional Estimated .
Project/ - . . Problem R Estimated
Finding Area in Plant Recommendation Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost
Evaluate the pumps at the Division Street
. o . Pumping Station. If changes need to be made to For budgetary cost assume:
The City staff indicated that there is
R ¥ X R the motor sizes based on the pumping evaluation, - four (4) motors rated at 250hp, 2.4 kV, TEFC, Class F, 1725
an issue with the size of the motors Division Street it is recommended to install induction motors rpm ($100k each)
D-07-3 | for Pumps No. 3 and 4 at the Division R R 1 (o] $800,000 $960,000 P ’
X Pump Station instead of wound rotor motors amd replace all
Street Pump Station. The motors . L .
appear to be undersized four motors at the same time. Also, it is - cost does not include replacmenet of motor control center.
PP ’ recommended that the motor control center be Additional cost of $550k is estimate for that work.
replaced at the same time.
There is a second utility feeder
. . Y Recommend eliminating the second feeder and . X
serving a 240/120V single phase . X Transfomers size to be confimed.
K . , K install a larger 2400V-480V transformer in the
panelboard in this pumping station. Division Street umping station to accommodate all of the
D-07-4 This was likely done due to the i pumplng statior 5 N $70,000 Assume one(1) 225 kVA, 2400/480V, dry-type, 60Hz, 220C,
o . Pump Station pumping station loads. We recommend
limited capacity on the 2400V-480V replacement at the same time as the medium copper, transfomer and
transformer installed in the medium P one(1) 75 kVA, 480/240V single phase, dry-type, copper
voltage motor control center.
voltage motor control center.
The 480V panelboard installed inthe |
X Division Street . .
D-07-5 rear of the medium voltage motor Pump Station Provide a replacement cover for this panelboard. 4 N $100 $100
control center is missing its cover. P
The convenience receptacles
D-07-6 installed in the Pipe Gallery of the | Division Street Replace the receptacles with GFCl type 4 N $500 $500 Quantity to be confirmed.
Division Street Pumping Station are | Pump Station receptacles. Assume ten(10) GFCl receptacle are installed
not GFCl type receptacles.
There was no emergency lighting or Division Street [An emergency lighting fixture and exit sign should
D-07-7 | exit sign at the main entrance to the R g R ¥ lighting i g 4 N $500 $500 Include fixture & sign, charger, wire, conduit, etc.
. X Pump Station be installed at the main entrance.
pumping station
Division Street/Enterprise Electrical | Division Street | Peform detailed study of the Division Street Pum
D-07-08 / P R v . P 2 (o] Process included costs.
Study Pump Station Station
Replace DP sensor/transmitter, block
& balance manifold, and sensor lines
at each of the two venturi
flowmeters at the pump station o
. . . Division Street .
D-08-1 |discharge lines. This will replace Replace instruments 4 0] $5,000 $6,000

obsolete, non-functioning equipment
and adequate maintenance in the
future to include routine flushing and
air purging at sensor lines.

Pump Station




Table 4 - Summary List of Projects at Division Street Pump Station

) Functional Estimated .
Project/ - . . Problem R Estimated
Finding Area in Plant Recommendation Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost
Replace gauge pressure sensor /
transmitters at each of two pump
station discharge connections to
distribution system and install a
suction gauge pressure sensor Division Street
D-08-2 gaugep / Replace instruments 4 ) $3,000 $4,000

transmitter at each of the two pump
station suction connections. This will
allow accurate monitoring, recording,
and logging of pump station
operation in the SCADA system.

Pump Station




Table 5 - Summary List of Projects at Enterprise Zone Pump Station

) Functional Estimated .
Project/ - . . Problem R Estimated
Finding Area in Plant Recommendation Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost
Exterior hollow metal doors are Enterprise Zone Consider replacement of pump station ($150,000
E-02-01 . P Replace hollow metal doors. 5 N $6,000 $6,000 P pump * )
rusting. PS
Enterprise Zone Consider replacement of pump station.
E-02-02 Garage doors beginning to rust. pPS Replace sectional garage door. 5 N $10,000 $10,000 P pump
Wooden framing and fascia boards | Enterprise Zone Consider replacement of pump station.
E-02-03 ) g P Repair / replace fascia boards. 5 N $1,000 $1,000 P pump
beginning to rot. PS
Door between electrical room and Consider replacement of pump station.
pump room has a 3-hr fire rating; " i i
Enterprise Zone | Replace door and wall with approved materials
E-02-04 however, partition wall with P P And wat Pprove 3 N $10,000 $10,000
. N . PS meeting minimum fire rating.
openings does not provide any fire
rating.
Consider replacement of pump station.
Large amounts of sediment on P pump
existing built-up roof with ballast | Enterprise Zone
E-02-05 . L P - P Replace roofing membrane and ballast. 4 N $7,500 $7,500
stone. Roof is in poor condition and PS
ponds at the middle.
CMU walls show signs of water Enterprise Zone Consider replacement of pump station.
E-02-06 S g P Repoint exterior wall, rout and seal cracks. 5 N $3,000 $3,000 P pump
infiltrations PS
Enterprize Zone
E-03-1 Concrete spall at southeast corner. pPS No work necessary at this time. 5 M S0 S0
No top slab over clearwell, opens In accordance with 10 State Standards the station
potential to contamination and does not meet the minimum requirements of the
flooding through grating. Floor was standards in that the floor is to be drained in a
£-04-1 not 6 inches above grade. Grade does Enterprise manner that the quality of the potable water will 1 o $50,000
not slope away from clearwell. Pump Station | not be endangered. The floor of the pump station !
Maintenance staff may have to stand should be at least six inches above finished grade.
in water to service electrical Suction well should be watertight to prevent
equipment under flood conditions. contamination.
All pump stations are required to be metered b
Flow meter was not found at the Enterprise pump q R y Consider replacement of pump station.
E-04-2 X L R 10 State Standards. Meter should be calibrated if 5 M $5,000 R
time of our site visit. Pump Station L Talk with Brandon
it exists.
Pump P3 motor appears to run hot Enterprise
E-04-3 P PP P R Evaluate pump and pumping process 4 M $10,000 Consider replacement of pump station.
based on feel. Pump Station
Two 30-inch butterfly valves at wet Enternrise
E-04-4 |well influent don’t close reliably and Pum S’;ation Replace two 30-inch butterfly valves 5 M $20,000 $22,000
leak up to 900 gpm when closed. P
The 12-inch silent wafer check valves Enternrise
E-04-5 |at the discharge of Pump 1 and Pump P R Replace the check valves 5 M $20,000 $22,000
. Pump Station
3 are leaking.
Provide throttling at air relief valves
to reduce the hydraulic shock when Enterprise
E-04-6 v P Evaluate alternatives to reduce hydraulic shock 5 M $10,000

the discharge pipe is filled on startup
of Pumps 1,2 & 3.

Pump Station




Table 5 - Summary List of Projects at Enterprise Zone Pump Station

) Functional Estimated .
Project/ - . . Problem R Estimated
Finding Area in Plant Recommendation Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost
Recommend an evaluation of the pump station to
Regulatory issues at PS. Several items Enternrise consider replacement. In addition, it may be
E-04-7 |do not meet 10SS and multiple Pum S‘:at'on prudent to consider replacement of the Division 1 M $5-10M $10,500,000
|
defficiencies were noted. P Street Pump Station to join it with a new
combined pump station.
Cooling in the pump room seems | Enterprise Zone Upgrade exhaust fan cooling system with DX
E-05-01 g . pump P . Pe &Y 4 N $10,000 $11,000
inadequate. Pump Station system.
The outside air louvers on the
overhead door that serve the pump X
. . | Enterprise Zone .
E-05-02 room do not contain dampers. This R Install motorized dampers. 4 N $1,000 $1,000
. . . Pump Station
can cause cold air infiltration during
the winter time.
No permanent sump pump system. . .
Enterprise Zone | Install more permanent sump pump system with
E-06-01 |Sump pump discharge consists of fire P R P . P pump sy 4 M $1,000 $1,100
Pump Station piping.
hose.
. . . Enterprise Zone o .
E-06-02 Service water line not insulated. R Add pipe insulation. 4 M $100 $100
Pump Station
The motor control center is in
fair/poor condition. This equipment
has been in service for ~30 years and
X . v R Due to the age and condition of this motor
is approaching the end of its Enterprise Zone control center, and due to lack of main
, | .
E-07-1 [expected life. Additionally, the motor P R . R o 1 [0} S0 N Recommend study to replace pump station.
. X Pump Station disconnecting means, it is recommended to
control center is the service entrance i
R i replace this MCC.
equipment for the pump station and
does not have a main disconnecting
means.
The UPS is in good condition. This
equipment has been in service for |Enterprise Zone Due to the age of the equipment, it is X
E-07-2 1 0] 0 0 Recommend study to replace pump station.
~30 years and has reached the end of| Pump Station recommended that the UPS be replaced. 3 $ v P pump
its expected life.
The reduced voltage starter for Pump
#2 (housed in the existing VFD Due to the age of the equipment, it is
enclosure) is in fair condition. recommended that the reduced voltage starter
Enterprise Zone| for Pump #2 be replaced with another reduced
E-07-3 P P P 2 ] S0 S0 Recommend study to replace pump station.

It is noted that the VFDs for Pumps
#1 and #3 have been replaced
recently and are in excellent
condition.

Pump Station

voltage starter or VFD.

The VFDs for Pumps #1 and #3 should remain.




Table 5 - Summary List of Projects at Enterprise Zone Pump Station

Project/
Item No.

Finding

Area in Plant

Recommendation

Problem
Class

Functional
Category
(O, N, or M)

Estimated
Construction
Cost

Estimated
Project Cost

Notes

E-07-4

All of the electrical equipment (motor
control center, VFDs, UPS) are
mounted on the floor and not on a
concrete housekeeping pad. This
station is capable of flooding and
water has reached the bottom of the
equipment.

Enterprise Zone
Pump Station

All new equipment should be mounted on a
concrete pad due to the possibility of flooding in
this pump station.

$0

$0

Recommend study to replace pump station.

E-07-5

Provide GFCI protected circuits for
receptacles and equipment in wet
areas. With the possibility of wet well
overflow and water throughout the
pump station, the entire pump
station is potentially a wet area.

Enterprise Zone
Pump Station

Replace all receptacles with GFCI type and replace
circuit breakers in the 120/208V panelboard with
GFCl circuit breakers as needed for other loads.

S0

S0

Recommend study to replace pump station.

E-07-1

The motor control center is in
fair/poor condition. This equipment
has been in service for ~30 years and

is approaching the end of its
expected life. Additionally, the motor
control center is the service entrance
equipment for the pump station and
does not have a main disconnecting
means.

Enterprise Zone
Pump Station

Due to the age and condition of this motor
control center, and due to lack of main
disconnecting means, it is recommended to
replace this MCC.

$0

$0

Recommend study to replace pump station.

E-07-2

The UPS is in good condition. This
equipment has been in service for
~30 years and has reached the end of
its expected life.

Enterprise Zone
Pump Station

Due to the age of the equipment, it is
recommended that the UPS be replaced.

S0

S0

Recommend study to replace pump station.

E-07-3

The reduced voltage starter for Pump
#2 (housed in the existing VFD
enclosure) is in fair condition.

It is noted that the VFDs for Pumps
#1 and #3 have been replaced
recently and are in excellent
condition.

Enterprise Zone
Pump Station

Due to the age of the equipment, it is
recommended that the reduced voltage starter
for Pump #2 be replaced with another reduced

voltage starter or VFD.

The VFDs for Pumps #1 and #3 should remain.

$0

$0

Recommend study to replace pump station.

E-07-4

All of the electrical equipment (motor
control center, VFDs, UPS) are
mounted on the floor and not on a
concrete housekeeping pad. This
station is capable of flooding and
water has reached the bottom of the
equipment.

Enterprise Zone
Pump Station

All new equipment should be mounted on a
concrete pad due to the possibility of flooding in
this pump station.

S0

S0

Recommend study to replace pump station.




Table 5 - Summary List of Projects at Enterprise Zone Pump Station

) Functional Estimated .
Project/ - . . Problem R Estimated
Finding Area in Plant Recommendation Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost
Provide GFCl protected circuits for
receptacles and equipment in wet
P R qA p . Replace all receptacles with GFCI type and replace
areas. With the possibility of wet well | Enterprise Zone| = R R X
E-07-5 R circuit breakers in the 120/208V panelboard with 4 0] S0 S0 Recommend study to replace pump station.
overflow and water throughout the | Pump Station .
. . GFCl circuit breakers as needed for other loads.
pump station, the entire pump
station is potentially a wet area.
Replace DP sensor/transmitter, block
& balance manifold, and sensor lines
at the venturi flowmeter at the pump
station discharge. This will replace Enterprize Zone
E-08-1 8 P P Replace instruments 4 ) $3,000 $4,000

obsolete, non-functioning equipment
and adequate maintenance in the
future to include routine flushing and
air purging at sensor lines.

PS




Table 6 - Summary List of Projects at Fort Jesse Pump Station A

. Functional Estimated
Project/ - . . Problem X
Finding Area in Plant Recommendation Category 14 Project Notes
Item No. Class
(O, N, or M) Cost
FIA-02-01 Existing windows art? single?pane Fort Jesse PS A Re-seal windovys, recommeAnd replacing with 5 " $10,000 | $10,000
operable, sealant is cracking. insulated units.
FJA-02-02 Stoops heaving at entry doors. Fort Jesse PS A Reset stoops with proper subbase. 5 M $1,000 $1,000
Lintels at overhead door and
FJA-02-03 A o Fort Jesse PS A Scrape and paint lintels. 5 M $1,000 $1,000
windows are beginning to rust.
FJA-02-04 Toilet room not ADA accessible. Fort Jesse PS A | Recommend creating accessible toilet facilities. 5 N $15,000 | $17,000
Existing shingle roof is in good X
FJA-02-05 " Fort Jesse PS A Plan for roof replacement in 10 years. 5 M $26,000 | $28,000
condition.
Foundation cracks on southeast No work necessary at this time. Continue to
FJA-03-1 | corner. Cracks are not reflected on | Fort Jesse PS A | monitor cracks, crack injection may be necessary 5 M S0 S0
the inside. in the future if deterioration worsens.
Stuffing box from P2 has what
appears to be an excessive drip. . .
Fort Jesse Pump | Replace packing. Perform condition assessment of
FIA-04-1 |Reason for drip should be A p|Replace packing 4 M $10,000 | $11,000
. . X . Station A pump.
investigated (i.e packing worn, shaft
imbalance, etc.)
Verify all pump suction and discharge
ressyure pau ZS functional and g Fort Jesse Pum Calibrate/replace gauges as necessary. Consider
FJA-04-2 P . gaus . X P compound gauges on suction side, and standard 4 M $5,000 $5,500
calibrated. Some gauges missing or Station A X i
. gauges on discharge side of pump.
appeared not properly operating.
Stuffing box from P1 has what
appears to be an excessive drip. ",
Fort Jesse Pum Condition assessment of pump and replace
FJA-04-3 |Reason for excessive drip should be K P X pump P 4 M $10,000 | $11,000
X i X i Station A packing
inbestigated (i.e. packing worn, shaft
impalance, etc.)
) Fort Jesse Pump L
FJA-06-01 The sump cover is corroded. K Replace in-kind. 4 M $500 $500
Station A
Floor drains near main pumps are [Fort Jesse Pum
FJA-06-02 pump P Cleanout floor drain grating. 4 M $50 $50

blocked.

Station A




Table 6 - Summary List of Projects at Fort Jesse Pump Station A

. Functional Estimated
Project/ - . . Problem X
Finding Area in Plant Recommendation Category 14 Project Notes
Item No. Class
(O, N, or M) Cost
The existing motor control center is
in fair/good condition. This
equipment has been in service for
~40 years and has reached the end of
. v . . One MCC is replaced, 7 section ($90k)
its expected life. Replacement parts Due to the age of this motor control center, and add cost for labor. conduit. wirin
FIA-07-1 are no longer available, however |Fort Jesse Pump| due to limited replacement parts available (full ) o $230,000 | $253,000 ! ! g
replacement buckets are still Station A buckets only), it is recommended to replace this ’ ’ . . . . .
. Failure is not immanent; however, the failure of this
available. MCC. . . . . ) )
equipment will result in a loss of this pumping station.
There was a new vertical section
added to this motor control center
that was installed ~25 years ago.
It is recommended to exercise this diesel engine
eriodically to confirm proper operation.
One of the pumps has a diesel engine p‘ . Y . . proper.op Environmental engineering study and report as well as a
X Fort Jesse Pump| Additionally, the integrity of the underground - . X . X X
FJA-07-2 backup. There is an underground | . ; 3 M S0 $25,000 | drilling company to identify a leaking tank. Review permit and
. o . Station A diesel fuel tank should be inspected. Recommend : .
diesel fuel tank for this diesel engine. . . . reporting with OSFM.
to perform an underground inspection to verify a
leaking tank.




Table 7 - Summary List of Projects at Fort Jesse Pump Station B

Functional

Estimated

Project Problem Estimated
fect/ Finding Area in Plant Recommendation Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost
FJB-02-01 Window caulk cracking. Fort Jesse PS B Reseal windows. 5 M $1,000 $1,000
Lintels at overhead door and
FJB-02-02 A . Fort Jesse PS B Scrape and paint lintels. 5 M $1,000 $1,000
windows are beginning to rust.
FJB-02-03 No signage at bathroom Fort Jesse PS B Install signage 5 M S0 S0
Ceiling paint peeling in garage and
FJB-02-04 gpaint p - g In garag Fort Jesse PS B Scrape and repaint ceiling. 5 M $3,000 $3,000
mechanical room.
Existing shingle roof is in good
FJB-02-05 8 coid‘t‘on 8 Fort Jesse PS B Plan for roof replacement in 10 years. 5 M $26,000 $28,000
1T .
Cracks at corners of hatch on north Continued monitoring, cracks at this time to not
FJB-03-1 K Fort Jesse PS B X ) 8 A 5 M S0 S0
side. impact capacity or operation of hatch.
Step cracking at south overhead door
FJB-03-2 P g lintel Fort Jesse PSB | Tuckpointing face brick and rout and seal cmu. 5 M $4,000 $4,000
| .
Operator indicated that pumps
exhibit symptoms of cavitation (a
gravel and rock sound typically
indicates cavitation on suction side).
Hydraulic system should be modeled
to determine under what conditions
cavitation is occurring which can
result in mechanical damage and
limit the allowable operating range of
the pumps. Some potential causes, Fort Jesse Pum Perform a condition assessment of pumpin
FIB-04-4 |"EPUTP P ' causes, i P pumping 3 N $15,000 Working with Peter Lynch
for example, could be straight pipe Station B system.
length distance from short radius
elbow and butterfly valve upstream
of pump inlet appear to be less than
minimum recommended by the
Hydraulic Institute (5 pipe diameters
for elbow and 2 for butterfly valve). It
is also noted that exansion joints are
located immediately upstream and
downstream of each pump.
Silent check vales noted in bum Fort Jesse Pum Inspect the silent check valves. Consider alternate
FIB-04-5 R pump . P pump check valves which have indicators to show 5 N $25,000
station. Station B
they are open or closed.
Pressure monitors don’t have charts.
. Fort Jesse Pump . .
FIB-04-6 |Charts should be installed or an Station B Install charts or replace gauges. 4 M $1,000 $1,100 Working with Peter Lynch
I
automated device installed.
Prime on top half of pump appears to
be leaking which will result in Fort Jesse Pum
FIB-04-7 s P Repair primer to stop leak. 4 M $1,000 $1,100 Working with Peter Lynch

corroding bolts joining the top and
bottom halves of the pump.

Station B




Table 7 - Summary List of Projects at Fort Jesse Pump Station B

) Functional Estimated .
Project/ - . . Problem R Estimated
Finding Area in Plant Recommendation Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost
. . - Fort Jesse Pump . .
FJB-04-08 |Paint flaking off piping. Station B Apply touchup paint to piping as necessary. 5 M $2,000 $2,200
Confirm pump station flow meter Fort Jesse Pum
FIB-04-09 [ oM PUmp : P Calibrate meter. 5 M $5,000 $5,500
calibrated. Station B
FIB-04-10 Meter vault sump pump piping Fort Jes'se Pump| Replace and protefzt piping to minimize future 5 M $1,000
broken. Station B disturbance.
Perform a study of the options for
flow meter replacement and
X o Fort Jesse Pump . . . . .
FJB-04-11 |associated piping improvements Station B Study to Determine Options 5 M S0 $20,000 Richard recommended study in note adjacent to FJB-04-09
should be conducted to remove
inaccuracies of meter.
Corrosion observed on natural gas |Fort Jesse Pump L
FJB-06-01 S X Paint piping. 4 M $100 $100
service piping. Station B
Meter vault sump pump discharge |Fort Jesse Pump L . .
FJB-06-02 Repair piping. Replace PVC with galvanized steel. 4 M 500 500
piping disconnected. Station B pair piping. Rep g $ 3
RPZ backflow preventers discharge |Fort Jesse Pum
FJB-06-03 K P g X P Pipe backflow preventer discharge to wet well. 4 M $500 $500
directly to floor. Station B
Domestic water heater past expected | Fort Jesse Pum
FJB-06-04 eater past exp : P Replace water heater. 4 M $1,000 $1,000
service life. Station B
The motor control centers are in . . . .
. R X This equipment should be replaced within the (2) MCCs, 5 sections ($75k each)
good condition. This equipment has i R R
. . . next ten (10) to fifteen (15) years. It is -add cost for labor, conduit, wiring
been in service for ~25 years and is |Fort Jesse Pump . . .
FIB-07-1 X ; . recommended that this equipment be replaced in 3 (0] $400,000 $440,000
approaching the end of its expected Station B . X . R . . . . . . .
R X conjunction with the upgrade of the electrical Failure is not immanent, but the failure of this equipment will
life. Replacement parts are still X R X R
R . i equipment at the Fort Jesse Pump Station A.. result in a loss of both For Jesse Pump Stations.
available for this equipment.
The two VFDs are in fair condition.
This equipment has been in service Due to the age of these VFDs, and due to limited
for ~25 years and has reached the [Fort Jesse Pump|replacement parts available, it is recommended to
FIB-07-2 =Y ! ) p|reP P recommen 2 0 $420,000 $504,000 Two new 350hp, 480V VFDs ($100k each)
end of its expected life. Replacement Station B replace these VFDs and associated isolation
parts may no longer be available for transformers.
this equipment.




Table 8 - Summary List of Projects at Fort Jesse Reservoirs

) Functional Estimated .
Project/ - . . Problem R Estimated
Finding Area in Plant Recommendation Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost
Gaps are present under tank base |Fort Jesse Tanks| Recommend to add non-shrink grout or sealant
FI-03-1 psare p - grout 5 M $10,000 $10,000
and top of foundation. land?2 between tank base and foundation.
Interior and exterior coating systems at these tanks are
Surface corrosion noted on both Fort Jesse Tanks| Recommend to remove coating and scrape and beyond their service life. Given the age, it is likely the coatings
FJ-03-2 | tanks in isolated locations. Typically Land2 recoat & P 5 M $300,000 $330,000 may contain lead. Recommend a full interior and exterior blast
where coating has been replaced. ’ and repaint with containment. May consider recoating in 5-10
years. Repair pitting during repainting.
The tank roof vents do not appear to
conform to AWWA D100
recommendations for self-correcting, | Fort Jesse Tanks
FJ-04-1 X g Replace vents 5 M $15,000 $16,500
frost free operation. Replacement land2
vents should be included in the
budget costs for tank painting.
Based on available information, the
tanks could benefit from installation
. . Fort Jesse Tanks .
FJ-04-2 |of silt stops and anti-vortex baffles. Install silt stops and baffles 5 M $15,000 $16,500

The cost for these improvements
should be included in tank painting.

land2




Table 9 - Summary List of Projects at Main Street Booster Pump Station

) Functional Estimated .
Project/ - . . Problem R Estimated
Finding Area in Plant Recommendation Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost
Main Street Prime and paint piping at locations of welds and
MPS-04-1 |Surficial rust noted on piping. R P piping R 5 M $2,000 $2,200
Pump Station other locations.
X X Main Street . . .
MPS-04-2 |Verify all gauges calibrated. R Implement maintenance program. 5 M $5,000 $5,500 Talk with April
Pump Station
The current pumps in the station
appear to be oversized for customer
usage within the pressure zone.
Investigation has determined that a Main Street Evaluate options for improving pum
MPS-04-3 [number of connections to lower- K P P g pump 3 [0} $25,000
R Pump Station performance at lower flows.
pressure zones were inadvertantly
open. With these valves closed, the
pump station could not operate at
low flows.
The exhaust system requires an Main Street . .
Relocate exhaust fan disconnect switch near the
MPS-05-01 occupant to enter the space to Booster Pump hatch entr 4 M $1,000 $1,000
operate. Station V-
Main Street
The exahust fan appears to be past
MPS-05-02 i PP o P Booster Pump Replace exhaust fan. 4 N $1,000 $1,000
its expected service life. .
Station
Main Street
One of the lighting fixtures is missin Replace the missing gasketed cover for the
MPS-07-1 @ llgnting €| Booster Pump P 1SsINg ga: 5 M $100 $100
its gasketed cover. . lighting fixture.
Station
The convenience receptacles
installed in the Main Street Booster
Pumping Station are not GFCl type Main Street Replace the receptacles with GFCI type
I |
MPS-07-2 ping ve Booster Pump | receptacles. Install weatherproof covers over the 4 N $500 $500 Assume ten(10) GFCl receptacle are installed
receptacles. The receptacles and X R
Station receptacles and switches.

switches do not have weatherproof
covers.




Table 10 - Summary List of Projects at Lime Sludge Lagoons

) Functional Estimated .
Project/ - . . Problem R Estimated
Finding Area in Plant Recommendation Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost
More aggressively remove lime sludge, and
LSL-04-1 [Lagoons are nearing capacity. Lagoons evaluate options such as letting additional 4 0] $2,400,000 $2,640,000

contracts than to only 1 company




Table 11 - Summary List of Projects at Hamilton Road Elevated Tank

) Functional Estimated .
Project/ - . . Problem R Estimated
Finding Area in Plant Recommendation Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost
Exterior hollow metal door with
louvre is beginning to rust, missing Hamilton
H-02-01 Replace hollow metal door. 5 M 3,000 3,000
weatherseal, and bent at bottom Elevated Tank P s 3
corner.
12" Cla-Val position appeared to have| Hamilton Road
H-04-1 Verify valve in proper condition 5 M 5,000
been reversed. Elevated Tank y valve in prop " %5,
Overflow piping and inlet valves are
sized for 2100 gpm but the tank is
often operated at a fill rate well in Hamilton Road
H-04-2 P X X X Evaluate alternatives to reduce fill rate. 4 o $5,000
excess of this rate creating high Elevated Tank
headloss through the intake piping
and elevated system pressures.
Swing check valve on the outlet line .
X Hamilton Road . .
H-04-3 |was damaged and is currently non- Repair / replace the swing check valve 4 M $5,000 $5,500
. Elevated Tank
functional.
The tank is nonfunctional due to the
hydraulic grade line in the Northeast
H-04-4 |transmission mains being at or below Elevated Tank Evaluate options for improving tank operation. 3 0] $15,000
the bottom capacity line (BCL) of the
tank.
Hamilton Road [ Combine valves and add corrosion protection and
H-04-5 |Coating is deteriorating P 3 (o] $1,300,000 $1,320,000

Elevated Tank

new coating system




Table 12 - Summary List of Projects at Northeast Elevated Tank

) Functional Estimated .
Project/ - . . Problem R Estimated
Finding Area in Plant Recommendation Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost
Lower end of the interior access
Northeast Add concrete pad and metal stock to anchor end
NE-03-1 |ladder isn’t anchored and there is no P 5 M $1,000 $1,000

structure available to anchor it.

Elevated Tank

of ladder.




Table 13 - Summary List of Projects - General

) Functional Estimated .
Project/ - . . Problem R Estimated
Finding Area in Plant Recommendation Category Construction . Notes
Item No. Class Project Cost
(O, N, or M) Cost

Assess the condition of the corrosion

H-01-01 . Yard Assess CP system. 5 N $20,000 $22,000
control and protection system

Air valves and air-vacuum valves

along the pipeline from the WTP to

the Division St Reservoirs vent below

grade within concrete vaults. Each

. . . Excavate to remove flat slab top and expose
vault is equipped with a vent to L L .
atmosphere at about 3-feet above Transmission existing ARV piping. Remove existing ARV valve
u = Vi ISSI

General P _ o . and piping as do not know condition. Replace ARV 1 (0] $80,000 $88,000

grade. With the valve venting into Mains . -

valve and piping. New piping to connect to ARV,
the below-grade enclosure, the
. . extend to surface and gooseneck down.

possibility exists for groundwater

within the vault to be drawn into the

transmission main when vacuum is

being relieved.

Security at all remote sites was . . .
General lacking Remote Sites Assess security features at all remote sites. 5 N $160,000 $176,000
Recommend a pump maintenance program to
understand baseline values for power
consumption, temperature change, leakage,

No pump maintenance program ressure (suction and discharge), vibration, noise

General | 0 PUMP prog Pumps pressure (sucti ischarge), vibration, noi 4 M $10,000

appeared to be implemented.

characterisitcs, lubricant condition, shaft position,
rate of flow, speed, and bearing wear at a
minimum in accordance with the Hydraulic
Institute standards for the centrifical pumps
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Claricone 4 Effluent Weir Reference elevation: 744.85
Measured WS El: 745.19
Unit Flow: 6.44 MGD
Total Plant Flow: 13 MGD


FINNEGANBJ
Callout
Reference elevation: 744.85
Measured WS El: 745.19
Unit Flow: 6.44 MGD
Total Plant Flow: 13 MGD


East Recarb Basin Influent Chamber ~ Reference elevation: 744.11 (East) and 744.10 (West)
Measured WS El: 742.51 (East) and 742.44 (West)
Total Plant Flow: 13 MGD


FINNEGANBJ
Callout
Reference elevation: 744.11 (East) and 744.10 (West)
Measured WS El: 742.51 (East) and 742.44 (West)
Total Plant Flow: 13 MGD


East Recarb Effluent Channel  Reference elevation: 744.11 (East) and 744.10 (West)
Measured WS El in Basin: 741.83 (East) and 741.86 (West)
Measured WS El in Effluent Channel: 740.86 (East) and 740.63 (West)
Total Plant Flow: 13 MGD


FINNEGANBJ
Callout
Reference elevation: 744.11 (East) and 744.10 (West)
Measured WS El in Basin: 741.83 (East) and 741.86 (West)
Measured WS El in Effluent Channel: 740.86 (East) and 740.63 (West)
Total Plant Flow: 13 MGD


Filter 11

Reference elevation: 740.42
Measured WS El in Gullet: 737.62
Measured WS El in Filter: 737.57
Estimated Filter 11 Flow: 1.64 MGD
Total Plant Flow: 13 MGD


FINNEGANBJ
Callout
Reference elevation: 740.42
Measured WS El in Gullet: 737.62
Measured WS El in Filter: 737.57
Estimated Filter 11 Flow: 1.64 MGD
Total Plant Flow: 13 MGD


Filter 16 Reference elevation: 745.47
Measured WS El in Filter: 737.98
Filter 16 Flow: 1.35 MGD
Total Plant Flow: 13 MGD


FINNEGANBJ
Callout
Reference elevation: 745.47
Measured WS El in Filter: 737.98
Filter 16 Flow: 1.35 MGD
Total Plant Flow: 13 MGD
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48" Softened Water
Piping, Modeled C
Factor = 55


FINNEGANBJ
Callout
48" Softened Water Piping, Modeled C Factor = 55


Build up of lime solids
creating reduced pipe
diameter


FINNEGANBJ
Callout
Build up of lime solids creating reduced pipe diameter
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Memorandum

To: Robert Yehl, P.E., Water Director
City of Bloomington Water Dept

From: CDM Smith
Date: May 16, 2019

Subject: Pump Performance Testing Results
Technical Memorandum

Introduction

CDM Smith and M.E. Simpson conducted pump performance testing on the City of Bloomington’s
(City’s) low-lift, high service, and booster pumps at the following locations: Lake Bloomington Low Lift
Pumps, Evergreen Lake Low Lift Pumps, Water Treatment Plant High Service Pumps, Division Street
Pump Station, Fort Jesse A Pump Station, Fort Jesse B Pump Station, and Enterprise Zone Pump Station.
Performance testing is a common procedure that determines how well a pump operates compared to its
original manufacturer specifications and allows for assessment of the condition of its internal components
without any disassembly. In this instance, data collected from the performance tests were used to compare
to the original factory performance test for each pump tested.

The power requirements, where power readings were collected, were also calculated to estimate their
efficiencies over a range of flow rates. Knowing the efficiency at different operating conditions will help
the City determine their ideal pump operation.

Performance Testing Procedure

Performance tests are conducted in a controlled setting to eliminate potential sources of error. Several
parameters are measured to calculate total dynamic head (TDH) and efficiency such as suction head
(water level in the wet well for vertical turbine pumps or pressure gauges for horizontal split case pumps),
discharge head, flow rate, current, and voltage. The pump is run over a range of flow rates to collect
enough data points for the performance and efficiency curves by operating the discharge control valve.

The performance testing was conducted by subcontractor M.E. Simpson under the guidance of CDM
Smith personnel. In a typical performance test, the pump’s suction and discharge head are measured at
varying flow rates. Suction and discharge head were measured from a pressure tap close to the pump’s
suction or discharge end using a calibrated pressure gauge provided by M.E. Simpson for horizontal split
case pumps as shown in Appendix H1. For vertical turbine pump tests, suction head was measured
directly from a nearby wet well. The flow rate was measured using a calibrated pitot tube provided by
M.E. Simpson. The flow rate was adjusted by closing the control valve on the discharge manifold. Pump
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tests were initiated with the discharge valve fully open, and then gradually closed to collect data at a
minimum of five flow rates. The operator on duty would determine when the valve should not be further
closed. Local flow meter data was also recorded for each of the measurements. Voltage and current data
were collected when it was available.

TDH was calculated from the data collected to create the pump curves. TDH is calculated as the sum of
the suction head, discharge head, and velocity head shown in the equation below.

VZ
TDH = hs + hd + —
29

Where hs is suction head, hd is discharge head, V is discharge velocity, and g is the acceleration due to
gravity. For vertical turbine pumps, suction head was measured from the water level in the wet well to the
pump’s centerline elevation (pump datum). For horizontal split case pumps, the suction and discharge
pressure were measured via a gauge from a pressure tap, and the pressure was converted to feet of head
using the following equation.

h=P,+231+2,

Where h is the head in ft, Py is the pressure gauge reading in pound per square inch (psi), 2.31 is the
conversion factor for psi to ft. of H,O, and Z; is the distance from the center of the pressure gauge to the
pump datum.

Pump efficiency was calculated as the ratio of discharge water horsepower (whp) to the motor’s break
horsepower (bhp) as shown in the equation below.

Efficiency = whp * 100%
ff y bhp

Brake horsepower is product of the motor’s input horsepower and the motor efficiency. When available,
motor efficiency was recorded from the motor nameplates. Water horsepower is calculated using water
horsepower and flow rate. Equations for brake horsepower and water horsepower are shown below.

bhp = ihp x Em
B _ Q+TDH *5G
WP = 73960

Where ihp is the motor’s input horsepower, Em is motor efficiency, Q is flow rate, and SG is the water’s
specific gravity. Finally, the input horsepower was calculated for a three phase motor using the following
equation.

VxQa* * 1.73
ihp = 15(];0 «1.341
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The average voltage (v) and average amperage (a) of each phase were measured. The power factor (pf)
was provided on the motor nameplate when available.

Specific details on the performance testing conducted at each site are presented below as excerpts from
the M.E. Simpson report in Appendix H1.

Lake Bloomington Low Lift Pumps

Testing was performed on Pumps #1 and #3. Pump #2 was out of service and could not be tested. The
suction head on both pumps was measured from a pressure tap on the influent of Pump #1 because there
was no pressure tap on the suction end of Pump #3. Discharge head was measure from the pressure taps
on the discharge end of each pump. Flow rate was measured from a pitot tap at the water treatment plant.
Voltage and current measurements for Pump #1 could not be collected because the electrical panel could
not be opened. Voltage and current data were only collected for Pump #3.

Evergreen Lake Low Lift Pumps

All three pumps in the Evergreen Lake Low Lift Pump Station were tested. The suction head was directly
measured as the water surface elevation in Evergreen Lake. Discharge head was measured from pressure
taps located on the discharge end of each of the pumps. Flow measurements were collected from a pitot
tap located in the water treatment plant approximately six miles away from the pump station. Electrical
data was not collected because voltage was unable to be measured from the motors’ electrical panel.

Water Treatment Plant High Service Pumps

All four of the water treatment plant’s high service pumps were tested. The suction head was measured
from the wet well in an access hatch located in the pump room. The discharge head was measured from a
pressure tap located on the discharge end of each pump. Flow rate was measured from a pitot tap
downstream of the plant’s effluent flow meter. Voltage and current data were collected for Pumps #2, #3,
and #4 but could not be collected for Pump #1.

Division Street Pump Station

Pumps #1, #2, and #3 were tested while Pump #4 was not due to a malfunction of the motor’s soft-starter.
Suction head was measured from a single tap on the common manifold for all four pumps. Discharge
head was measured from the pressure taps located on the discharge end of each pump. Flow
measurements collected from the pitot tap were deemed unreliable, so local flow meter readings were
used instead. In addition, there was a leak in an isolation valve on the effluent line that impacted
measurements from the local flow meter and pitot tap. Figure 1 shows the velocity profile prepared by
M.E. Simpson. The profile does not resemble the parabolic shape expected in a laminar flow condition.
Voltage could not be measured, so electrical data was not collected.
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Figure 1: Velocity profile of Division Street Pump Station’s effluent line as measured by the pitot rod. The
horizontal axis represents the water’s velocity and the vertical axis represents the position in the pipe
interior.

Fort Jesse A Pump Station

Pumps #1, #2, and #4 were tested while Pump #3 was not due to a damaged flex coupling that could fail
during the testing process. Suction head was measured from a single tap on the common manifold for all
pumps. Discharge head was measured from the pressure taps located on the discharge end of each pump.
Flow rate was measured from a pitot tap on the influent line inside of the pump station.

Fort Jesse B Pump Station

All three pumps at the Fort Jesse B pump station were tested. Suction and discharge heads were measured
from pressure taps located on the influent and effluent of each pump. The flow rate was measured from a
pitot tap on the pump station’s effluent line.

Enterprise Pump Station

All three pumps were tested at the Enterprise Pump Station but the flow data for Pump #2 was unusable,
so only Pumps #1 and #3 test results are presented. Pump #2 could not produce a high enough flow
velocity in the effluent pipe for the pitot rod to get an accurate flow rate measurement. In addition, the
local flow meter reading did not change as the control valve was closed, so the local flow measurements
were also unreliable. Suction head was measured directly from the wet-well inside of the pump station
and discharge head was measured from the pressure tap on the discharge end of each pump.

Performance Testing Results

The results of the field performance test for each pump tested is presented below. The field performance
tests results are compared to the original factory performance test results. A theoretical performance curve
showing a 20% reduction in pump performance from the factory test is included as well. The City should
consider repairing or replacing pumps whose performance is at or below the theoretical 20% performance
reduction curve.
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Lake Bloomington Low Service Pumps

Figures 2 and 3 show the results of the performance tests performed at the Lake Bloomington Low Lift
Pump Station on February 9, 2018. As shown in Figure 2, Pump #1 has experienced minimal degradation
in performance since it was installed. At flow rates between 3,000 to 6,000 gpm, the TDH is around 5%
to 10% lower than the factory performance test. Tests at higher flow rates of approximately 7,000 gpm
show no discernable degradation in performance when compared to the factory test. Efficiency could not
be calculated for Pump #1 because voltage and current data were unavailable during the test.

As shown in Figure 3, Pump #3 test results show a greater degradation in performance compared to Pump
#1. The TDH has dropped by 6% to 12% from the factory testing results. Lower flow rates of 3,000 gpm
to 4,000 gpm experienced a lesser drop in performance than higher flow rates of around 8,000 gpm.
However, the test results for Pump #3 are skewed due to the location used for measuring the suction head.
There was no available pressure tap directly on the suction end of Pump #3, and the suction head was
measured from the Pump #1 suction tap. The test results also show a 20% drop in magnitude of efficiency
at low flow rates. The difference in efficiency from the original curve is gradually reduced as the flow
rate increases. At around 7,500 gpm, the pump started to operate at an improved efficiency from when it
was originally installed. Polynomial regression indicates that the optimal flow rate for Pump #3 is around
8,000 gpm.

Lake Bloomington Low Service #1
120

100 @—

80

60

40

Total Dynamic Head (ft)

20

0 1000 2000 3000 4000 5000 6000 7000 8000
Flow (GPM)

—@— Factory Performance Test Result B Field Test Result 20% Performance Degradation

Figure 2: Original and updated performance curves for Lake Bloomington Low Service Pump #1. Complete
results of the factory performance tests are shown in Figure H2-1.
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Lake Bloomington Low Service Pump #3
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Figure 3: Original and updated performance and efficiency curves for Lake Bloomington Low Service Pump
#3. Complete results of the factory performance tests are shown in Figure H2-2.

Evergreen Lake Low Service Pumps

Figures 4, 5, and 6 show the results of the performance tests conducted on the Evergreen Lake Low
Service Pumps on February 14, 2018. All three of the Evergreen Lake Low Service pumps were tested.
Closing the discharge control valve did not significantly impact flow rate while testing Pumps #1 and #3,
causing the data to cluster together. Because the data was clustered together, performance was only
measured over a narrow range of flow conditions for Pumps #1 and #3. The change in Pump #1
performance is negligible. Pump #1 performance has slightly improved at flow rates around 1,600 gpm
and slightly decreased at higher flow rates around 2,500 to 3,000 gpm since the original test was
conducted. On the other hand, the performance of Pumps #2 and #3 shows a larger degradation to around
80% of their factory performance baseline since they were installed. Pump #2°s TDH at flow rates around
2,500 gpm has dropped below 80% of the TDH recorded during factory testing.
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Evergreen Lake Low Service Pump #1
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Figure 4: Original and updated performance curves for Evergreen Lake Low Service Pump #1. Complete
results of the factory performance tests are shown in Figure H2-3.

Evergreen Lake Low Service Pump #2
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Figure 5: Original and updated performance curves for Evergreen Lake Low Service Pump #2. Complete
results of the factory performance tests are shown in Figure H2-4.
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Evergreen Lake Low Service Pump #3
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Figure 6: Original and updated performance curves for Evergreen Lake Low Service Pump #3. Complete
results of the factory performance tests are shown in Figure H2-5.

WTP High Service Pumps

Figures 7, 8, and 9 show the results of the performance tests conducted on the Bloomington WTP High
Service pumps on February 8, 2018. All four pumps were tested. Pumps #1 and #2 expressed a similar
trend in performance. Their performance is within a 20% margin of the factory performance testing at
their lowest tested flow rates. However, as their flow rate is increased, their performance degradation
meets or exceeds the 20% threshold. Pumps #3 and #4 have the same factory performance curve and their
results are presented together in Figure 9. The results for Pumps #3 and #4 show no decrease in
performance and both pumps can reach the same TDH that was achieved during their original factory
performance tests.

Efficiency was only measured for Pumps #3 and #4. While voltage and current data were collected for
Pump #2, the motor efficiency and power factor could not be read off of the motor’s nameplate so
pumping efficiency could not be calculated. Neither Pump #3 or #4 showed a change in efficiency
compared to the original factory performance testing. Polynomial regression of the measured efficiency
vs flow rate data shows that the optimal flow rates for Pumps #3 and #4 are 9,800 gpm and 9,500 gpm
respectively.
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WTP High Service Pump #1
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Figure 7: Original and updated performance curves for WTP High Service Pump #1. Complete results of the
factory performance tests are shown in Figure H2-6.

WTP High Service Pump #2
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Factory Performance Test Efficiency

Figure 8: Original and updated performance and efficiency curves for WTP High Service Pump #2. Complete
results of the factory performance tests are shown in Figure H2-7.
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WTP High Service #3 and #4
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Figure 9: Original and updated performance and efficiency curves for WTP High Service Pump #3. Complete
results of the factory performance tests are shown in Figure H2-8. Note: Power factor or voltage readings
appear to be off based on efficiencies higher than 90%.

Division Street Pump Station

Figures 10 and 11 show the results of the performance tests conducted at the Division Street Pump Station
on February 12, 2018. Only Pump #1, #2, and #3 were tested because there were mechanical issues in
turning on Pump #4. In addition, the pitot data collected while testing Pump #1, #2, and #3 yielded an
uneven velocity profile. The velocity profile indicated a turbulent flow condition at the location of the
pitot rod, which could have been caused by a partially closed valve upstream of the pitot tap. As a result,
the pitot data was deemed unreliable so the flow readings from the local flow meter were used in its place.
The local flow meter’s accuracy is unknown. Pumps #1 and #2 have the same factory performance curve
and their results are presented together in Figure 10. Pumps #1 and #2 performance has degraded by
around 5% to 10% since their original factory test. Pump #1 performance has been reduced the most at
flow rates between approximately 1,300 gpm and 2,000 gpm, while Pump #2 experienced the largest
reduction in performance at flow rates between 800 gpm and 1,800 gpm. Pump #3 exhibited no
performance degradation. None of the data points for any pump show a performance decrease greater than
20%.
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Division Street Pump #1 and #2
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Figure 10: Original and updated performance curves for Division Street Pump Station Pump #1. Complete
results of the factory performance tests are shown in Figure H2-9.

Division Street Pump #3
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Figure 11: Original and updated performance curves for Division Street Pump Station Pump #3. Complete
results of the factory performance tests are shown in Figure H2-10.
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Fort Jesse A Pump Station

Figure 12 shows the results of the performance tests conducted at the Fort Jesse A Pump Station on
February 7, 2018. Only Pumps #1, #2, and #4 were tested. Pumps #1, #2, and #4 have the same factory
performance curve so their results are presented together in Figure 12. The three pumps follow a similar
trend — there is minimal change in performance from the original factory test at flow rates between 1,400
gpm and 2,500 gpm, while there is a 5% to 10% drop in performance beyond 2,500 gpm.

Each pump also exhibited a large drop in efficiency in the range of flow rates tested. The efficiency of
each pump is approximately 15% to 25% lower than the factory performance efficiency. Polynomial
regression of the updated efficiency results estimate the optimal flow rate for Pumps #1, #2, and #4 to be
2,900 gpm, 3,300 gpm, and 3,100 gpm respectively.

Fort Jesse A Pump #1, #2, and #4
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Figure 12: Original and updated performance and efficiency curves for Fort Jesse A Pump Station Pump #1.
Complete results of the factory performance tests are shown in Figure H2-11.

Fort Jesse B Pump Station

Figure 13 shows the results of the performance tests conducted at the Fort Jesse B Pump Station on
February 15, 2018. All three pumps at Fort Jesse B were tested. Pumps #1, #2, and #3 have the same
factory performance curve so their results are presented together in Figure 13. Each of the pumps has
experienced significant degradation in performance when compared to the factory performance curve and
follow a similar trend of reduced TDH as flow increases. For example, the TDH is approximately 5% to
10% lower than it was in the factory performance test at flow rates between 300 gpm and 2,000 gpm. As
the flow rate increases to 4,000 gpm, there is almost a 20% drop in TDH from the factory performance
test.
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The pumps also have decreased in efficiency since when compared to the factory performance test. The
difference in efficiency between the field testing and factory testing is lesser in the lower flow rate tested
but increases to 8% to 25% in magnitude at the high-end of tested flow rates. Polynomial regression of
the updated efficiency results estimates the optimal flow rate for Pumps #1, #2, and #3 to be 4,400 gpm,
4,200 gpm, and 4,200 gpm respectively.

Fort Jesse B Pumps #1, #2, and #3
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Figure 13: Original and updated performance and efficiency curves for Fort Jesse B Pump Station Pump #1.
Complete results of the factory performance tests are shown in Figure H2-12.

Enterprise Zone Pump Station

Figure 14 shows the results of the performance testing conducted at the Enterprise Zone Pump Station on
February 13, 2018. While all three pumps were tested, only Pump #1 and #3 data are presented as there
were difficulties measuring the flow rate of Pump #2. Pumps #1 and #3 have the same factory
performance curve so their results are presented together in Figure 14. Both Pumps #1 and #3 have
experienced very little degradation in performance as their TDH is within 5% of the original factory test.
However, due to clustering of data at the higher flow rates tested, there are essentially only two data
points. Closing the discharge control valve had very little impact on the flow rate when it was between
100% to 16% open. A significantly different flow rate was not measured until the discharge control valve
was only 5% open. Ideally, closing the discharge control valve would have resulted in a larger spread of
tested flow rates to get a more complete picture of the pump’s performance capabilities.

Efficiencies of Pumps #1 and #3 have not changed since the pumps were first installed. Due to clustering
of data, polynomial regression cannot be effectively used to estimate the optimal flow rate in terms of
efficiency. From looking at the test results, the efficiency for Pumps #1 and #3 appears to be greatest at
around 3,100 gpm and 3,000 gpm respectively.
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Enterprise Zone Pumps #1 and #3
500 100

£ 400 80

©

© —
T S
. 300 60 >
% 200 40 E)
< S
S 5
‘©

£ 100 20

'_

0 0
0 500 1000 1500 2000 2500 3000 3500 4000 4500
—@— Factory Performance Test Result Flow (GPM) B Pump #1 Field Test Result
A Pump #3 Field Test Result 20% Performance Degradation
Pump #1 Field Test Efficiency Pump #3 Field Test Efficiency

Factory Performance Test Efficiency

Figure 14: Original and updated performance and efficiency curves for Enterprise Zone Pump Station Pump
#1. Complete results of the factory performance tests are shown in Figure H2-13.

Conclusions

The 2018 performance tests provided an update on the condition of the low service, high service, and
booster pumps that were tested from the water treatment plant and distribution system at the following
locations: Lake Bloomington Low Lift Pumps, Evergreen Lake Low Lift Pumps, Water Treatment Plant
High Service Pumps, Division Street Pump Station, Fort Jesse A Pump Station, Fort Jesse B Pump
Station, and Enterprise Zone Pump Station. The majority of the pumps are in fair condition and have
experienced a decline in performance of 10% or less since they were first installed. The City should
consider monitoring the pumps whose performance have degraded by 20% or more since installation. The
pumps that have experienced a performance decline at or approaching 20% are as follows:

- Evergreen Lake Low Service Pumps #2 and #3

- WTP High Service Pumps #1 and #2

- Fort Jesse B Pumps #1, #2, and #3

While pump efficiency could not be calculated for all pumps, the efficiency results available show a
general decline from the factory testing results. The three pumps tested in the Fort Jesse A Pump Station
have experienced the largest decline in efficiency of all pumps tested. Operating the pumps at their
maximum efficiency should be incorporated to reduce energy usage. CDM Smith recommends
investigation and maintenance on the Fort Jesse A and B pumps to evaluate and address the loss of
efficiency for those pumps.
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Appendix H1

April 3, 2018

Mr. Amrou Atassi

Project Engineer

CDM Smith, Inc.

125 South Wacker Drive, Suite 600
Chicago, IL 60606

RE: SUMMARY OF PUMP CURVE ANALYSIS AND TESTING IN BLOOMINGTON, IL
Dear Mr. Atassi,

M.E. Simpson Company, Inc. is pleased to submit the following summary report of the Pump Curve
Analysis and Testing conducted for the City of Bloomington on behalf of CDM from February 6t through
February 15t, 2018. The purpose of this testing was to assess the operational conditions of high and low
lift pumps at various production facilities located throughout The City of Bloomington’s water distribution
system.

M.E. Simpson field crews conducted the testing over the course of eight working days. There were
numerous operational set-backs and delays due to emergent malfunctions at some of the pump facilities. In
order to help CDM reduce the cost of the project, M.E. Simpson has invoiced CDM for only seven working
days.

Twenty-seven pumps located at eight production facilities were inspected prior to the testing and an
inspection report was previously submitted so that improvements could be made to facilitate the testing.
Twenty of the pumps were tested, while seven of them could not be tested due to various reasons which
are detailed in this summary document.

Detailed reports for each pump tested, which were previously submitted to CDM, have been included in this
document.

We thank you for allowing us the opportunity to provide you with our Pump Curve Testing Services and
look forward to working with you again in the future. Feel free to contact us with any questions or concerns.

Best regards,

Aaron M. Horbovetz, PE, PMP
Engineering Services Manager
aaronh@mesimpson.com

3406 Enterprise Ave., Valparaiso, IN 46383 | Ph: (800) 255-1521 | Fax: (888) 531-2444 | www.mesimpson.com | salesinfo@mesimpson.com



TESTING METHODOLOGY

The testing methodology for all of the pumps was very similar with minor variations based on the layout and
functionality of each pump facility. Below is a general description of how the testing was conducted.
Variations are described in the summaries which follow.

Control valves on the discharge sides of each pump were throttled by utility personnel in order to generate
test points over the flow and pressure range of each pump.

A third-party electrician was brought in to measure each pumps power consumption during the testing. The
purpose of collecting this data was so that CDM could assess the wire-to-water efficiencies of each pump.
In some cases’ it was not possible for the electricians to measure this data. When available, this data was
recorded by M.E. Simpson Company personnel for record keeping purposes, though M.E. Simpson
Company was not tasked with performing the wire-to-water efficiency calculations.

SCADA flow data was requested from The City of Bloomington as a comparative supplement to the local

meter readings and measured Pitot flows. However, this data is not available, per utility personnel, and
cannot be utilized.
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Bloomington Lake WTP — High Lift Pumps
e 25515 Waterside Way, Hudson, IL 61748

Initially there were issues with the automatic valves for Pumps 1 & 3 but these issues were resolved and
tests were conducted on all of the pumps.

The flow for each test was measured from a Pitot tap located downstream of the effluent meter located in
the basement of the water treatment plant.

The suction lift was measured directly from a wet-well access hatch located in the pump room. Discharge
pressures were measured from pressure taps located downstream of each pump.

Bloomington Lake WTP — Low Lift Pumps
e 25515 Waterside Way, Hudson, IL 61748

Pump 2 was out of service at the time of the testing. It had been removed for repairs.

There was no suction tap available for Pump 3. The suction pressure for this test was measured from the
suction tap for Pump 1. At the time of the test, the lake elevation was 714.4 feet and the elevation of the
centerline of Pump 3 is 702 feet. As the flow was throttled, Pump 3 began to cavitate, prompting utility
personnel to end the test at 40% closure. Discharge pressures were measured from taps located
downstream of each pump.

The flow for each test was measured from a Pitot tap located in a vault at the water treatment plant. A valve
had to be throttled in order to create enough back pressure for the Pitot rod to function properly.

Division Street Pump Station
e 603 W Division Street — Bloomington, IL 61701

There were issues on the first day of testing, Tuesday February 6%, 2018. The pumps were shutting down
sporadically due to an electrical issue. Also, there was a main break in front of the pump station. Because
of these factors, field crews were dispatched to Fort Jesse A. However, the magnitude of the problems at
Division Street required that all available utility personnel be dispatched to assist, and the testing at Fort
Jesse A was postponed until the following day. Field crews returned to the Division Street Pump Station on
February 12t and completed the testing.

Pump 4 was not tested per utility personnel. The soft-start was not functioning properly and it was
determined that applying 2,400 volts directly to the motor could possibly damage the pumps.
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The isolation valve on the West effluent line was leaking. This leakage allowed flow, travelling through the
pumps, to escape the plant without being measured by either the Pitot rod or the East meter. The utility
suspects that there is a valve, downstream of the East meter, which is broken in a partially closed position.
This partial blockage may be affecting the meters accuracy.

The velocity profile at the Pitot tap site indicates that the measured Pitot flows
are not reliable. This type of hydraulic flow pattern may also be disrupting the
performance of the East meter, which is located just downstream of the Pitot

test tap site.

Suction pressure was measured from a tap on the common manifold for all of
the pumps. Discharge pressure was measured from taps downstream of each

pump.

Enterprise Pump Station
e 603 W Division Street — Bloomington, IL 61701

All three pumps at this station were tested, but the test results for Pump 2 are unusable. This is due to the
size of the pump relative to the effluent pipe size and corresponding flow velocities. Both the pump station
meter and the Pitot flow measurements were unusable due to the ultra-low velocity during testing. For each
of the five valve positions, the flow rate indicated by the meter never changed and remained at
approximately 1,100 gpm. The velocity at the Pitot rod was well below the range of the equipment and no
useful flow measurements were recorded.

The flow for each test was measured using a Pitot tap in a vault located outside of the pump station.
The suction lift was measured directly from a wet-well access hatch located in the pump room. Discharge

pressures were measured from pressure taps located downstream of each pump.

Evergreen Lake - Low Lift Pumps

e 12676 E 2500 North Road — Hudson, IL 61748
All three pumps were tested. Flow measurements were taken from a Pitot tap located in a vault
approximately six miles away at Bloomington Lake WTP. A valve had to be throttled in order to create
enough back pressure to facilitate the Pitot flow measurements.

The suction lift was measured directly from a lake-level access hatch located inside the pump room.
Discharge pressures were measured from pressure taps located downstream of each pump.

The meter readout was located six miles away at the Bloomington Lake WTP. SCADA flow data for these
tests was not available per utility personnel.
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Fort Jesse A Pump Station

e 1519 Fort Jesse Road — Normal, IL 61761
Field crews attempted to perform the testing on February 6% but were forced to halt due to the
aforementioned issues at Division Street which required the assistance of all available utility personnel. The
testing was completed the following day, February 7t.
Pump 3 could not be tested due to a damaged flex coupling which had been “cut into” by mounting bolts;
there were no thrust bolts to hold the coupling in place, which could have resulted in catastrophic failure
during the testing process.

Suction pressure was measured from a tap on the common manifold for all of the pumps. Discharge
pressure was measured from taps downstream of each pump.

The flow for each test was measured from a Pitot tap located on the influent suction line inside the pump

station. The effluent meter read erratically during the testing and may be malfunctioning.

Fort Jesse B Pump Station
e 1519 Fort Jesse Road — Normal, IL 61761

All of the pumps at this station were tested. Initially there was no flow at the Pitot test site. This was due to
pump station valving issues, which were corrected, allowing the tests to be completed.

The flow for each test was measured using a Pitot tap located in a vault outside of the pump station.
Suction and discharge pressures were measured from taps located up and down stream of each pump.
The effluent meter was reading erratically during the testing and is known to be unreliable and inaccurate

per utility personnel.

South Main Booster Station
e 1615 S Main Street — Bloomington, IL 61701

No pumps were tested at this station; Pump 1 has a faulty bearing, Pump 2 has no taps for pressure
measurements, and Pump 3 was out of service.
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Appendix H2: Original Factory Performance
Testing Results
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Figure B-13: Factory performance testing results for Enterprise Zone
Pump Station Pumps #1 and #3

D |
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