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EXECUTIVE SUMMARY 

Project Location 

The project consists of many smaller project areas that are all located within the City of Lawrence’s 

corporate limits. The project areas are located at the Richardt water treatment plant (WTP), Fort 

Harrison WTP, Fort Harrison and Indian Lake well fields, 52nd St. and Oaklandon Rd. elevated water 

storage tanks, and three water main replacements. 

Project Need 

Lawrence Utilities (Utility) has aging and deteriorating water system infrastructure. In order to 

determine the critical infrastructure for rehabilitation and replacement, an asset management 

evaluation was completed. The asset management evaluation resulted in a business risk evaluation 

rating to determine the risk each asset posed to the system in the event of catastrophic failure of the 

asset. In addition, the system was evaluated to determine the future 20-year demands of the community 

and whether the existing system is able to meet the future demands. After evaluating the system using 

the asset management and system demands, a list of critical items were developed as assets in need of 

rehabilitation or replacement which are summarized in the following sections. 

Richardt WTP 

The Richardt WTP was originally built in 1958 and is nearing the end of its useful life. In order to meet 

the Environmental Protection Agency’s (EPA) Secondary Maximum Contaminant Level (SMCL), the 

WTP is currently producing under its rated capacity due to high iron levels in the plant discharge. High 

service pumps 1 and 2 are currently not in operation and the detention tank capacity is not being fully 

utilized. The electrical system is in disarray and the process valves are manually actuated causing 

operational difficulties. The physical condition of many of the WTP’s components are in need of 

rehabilitation or replacement. 

Fort Harrison WTP 

The Fort Harrison WTP is able to produce water at its rated capacity. However, the infrastructure in 

the filter building, expanded in 1987, is in extremely poor condition. Some of the existing process valves 

must be manually actuated since the automatic actuators are missing. The process piping’s coating 

system is failing resulting in extensive pipe corrosion from chemical vapors. The chemicals located in 

the filter building are not isolated from each other, do not have adequate ventilation, and do not have 

any secondary containment. As a result, the work environment is potentially hazardous to maintenance 

crew and WTP operators. 

Fort Harrison Well Field 

The Fort Harrison well field does not have an auxiliary standby power source for the wells. In the event 

of an extended power failure, the City would not be able to meet the water demands of the community. 

Indian Lake Well Field 

The Indian Lake well field does not have an auxiliary standby power source for the wells. In the event 

of an extended power failure, the City would not be able to meet the water demands of the community. 
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SCADA System 

The existing SCADA system utilizes Mission for its operations. Utilizing the existing Mission SCADA 

system does not provide isolated functionality and automation. In addition, Mission is a web based 

system that cannot operate without an internet connection. In the event of a loss of internet access, the 

Mission SCADA system will not be functional, and local hand operation would be required.  

Water Main Replacements 

As with many water distribution systems in the United States, the City is experiencing a high number 

of water main breaks in critical areas of their distribution system. There are three project areas 

identified for replacement which were evaluated using a number of asset management criteria to 

determine the risk of catastrophic failure to the system. 

Rehabilitation of Existing Tanks 

The existing 52nd St. and Oaklandon Rd. elevated water storage tanks were inspected in 2008 by Tank 

Industry Consultants. At that time, there were a number of ANSI/OSHA safety violations on both tanks 

which still have not been addressed. In addition, the coating systems need to be reevaluated to 

determine their integrity and effectiveness against corrosion.   

Proposed Project Description 

The proposed Project includes the following components: 

 Supply Improvements 

o Replace Richardt Wellfield Pumps and Motors  

o Add Standby power generators at Fort Harrison and Indian Lake Wellfields 

o Upgrade wellfield control system 

 Treatment Improvements 

o Richardt Water Treatment Plant Phase II Improvements 

o Fort Harrison Treatment Plant Filter Building, Rehabilitation, and related 

Improvements 

o Upgrade Indian Lake control system  

 Storage Improvements 

o Rehabilitate 52nd Street Elevated Tank  

o Rehabilitate Oaklandon Road Elevated Tank 

 Distribution Improvements 

o Replace Downtown (E 47th St.) Water Main  

o Replace N. Kitley / Karen Dr. Water Main 

o Replace Sumac Lane Water Main 

o Winding Ridge Booster Station control Improvements 

The estimated total pre-design project cost for the selected alternatives is $18,749,000.  The project will 

be completed in two phases with Phase I construction beginning in 2018 and Phase II construction 

beginning in 2019.  A more detailed cost estimate for each phase can be found in Table 6.2.1.  An exhibit 

depicting the proposed water system improvements is provided in Appendix A, Exhibit A-6. 
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1.0 PROJECT LOCATION 

1.1 Existing Service Area 

The City of Lawrence (City) is located in the eastern part of Marion County, Indiana. The City is 

immediately east of Indianapolis. The water system is under the authority of the Lawrence Municipal 

Utilities (Utility). 

The Utility’s existing water service area is bounded by the corporate limits which extends north to Fall 

Creek Rd. and 86th St., east to Carroll Road, south to 42nd St., and west to Shadeland Ave. The Utility’s 

distribution system contains approximately 14,900 customers. Refer to Exhibit A-1 in Appendix A for 

the project location map showing the existing service area and study area. 

1.2 Study Area 

The Preliminary Engineering Report (PER) is based on a 20-year planning period from 2016 to 2036. 

The study area covers the Utility’s existing water service area.  

1.3 Projected 20-year Service Area 

The projected 20-year service area is the same as the study area. 

1.4 Project Area 

The proposed project areas consist of improvements at the Fort Harrison water treatment plant (WTP), 

Richardt WTP, Fort Harrison and Indian Lake well fields, Oaklandon St. and 52nd St. elevated tanks, 

and various water main projects. Refer to Exhibit A-1 in Appendix A for the location of the proposed 

project areas. 
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2.0 CURRENT SITUATION 

2.1 Methodology 

The Utility’s existing infrastructure was evaluated to identify areas of concern and risk to the Utility.  

Two methods were used for this evaluation: Business Risk Exposure and System Capacity Evaluation. 

To assist with making decisions on which assets pose a high risk to the Utility, an asset management 

evaluation was completed for the Utility’s water system. The evaluation includes two categories of 

assets: process and distribution. Process assets include assets at the well fields, treatment plants, storage 

tanks, and booster stations. Distribution assets include water mains, hydrants, valves, and services. 

This evaluation is considered a “bottom up” approach since it considers individual assets and the effect 

of a failure on the system. 

In addition, a system capacity evaluation was completed to determine the ability of the system 

components to meet the demands at their firm operating capacity. The demands were estimated using 

an average of the demand information from the monthly reports of operation from 2012-2016 and 

population data.  

2.1.1 Business Risk Exposure 

A probability of failure and consequence of failure rating was developed for each asset. In addition, 

the process assets include a redundancy score to indicate the importance of the asset for the Utility to 

meet an acceptable level of service for the community. Using the probability of failure rating, 

consequence of failure rating, and redundancy score, a business risk exposure (BRE) rating is 

calculated. The BRE rating has a range of 0 to 25 where the higher the BRE rating, the higher the risk 

associated with that asset’s failure. Different asset index and grading criteria were developed for the 

process and distribution piping assets. Chart 2.1.1.1 shows the areas of varying risk based on the 

probability of failure and consequence of failure. 
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Chart 2.1.1.1: BRE Rating Scale Chart 

 

Categories for BRE rating ranges are listed in Table 2.1.1.1. 

Table 2.1.1.1: BRE Rating Scale 

BRE Rating Risk 

Category 

Action 

20-25 Severe  Rehabilitate/

Replace 
10-20 High 

 5-10 Moderate Routine 

Maintenance 
0-5 Low 

2.1.1.1 Asset Index and Grading Criteria 

An asset index and grading criteria was developed for process assets. The grading criteria determine 

probability of failure, consequence of failure, and redundancy score values needed to determine the 

asset’s BRE rating.  

2.1.1.2 Probability of Failure 

The probability of failure is the overall rating of weighted criteria for an asset’s likelihood of failure. 

The criteria contributing to the probability of failure include physical condition, age, O&M protocols, 

repair history, and operation condition. A weight was given to each criterion, with input from the 
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Utility, to identify the most important criteria. The probability of failure is the weighted average of the 

criteria ratings.  

 Physical Condition Rating: The physical condition rating of an asset is based upon the visual 

inspection, input from the Utility on the asset, and historical information such as inspection 

reports.  

 Age Factor Rating: The age factor rating is calculated from the age and effective life of the 

asset. The percentage of its useful life is used to determine the age factor rating. The effective 

life for each asset is based on the EPA’s rating for water assets and previous experience for 

typical effective life for the assets in Indiana. 

 O&M Protocol Rating: The O&M protocol rating takes into account whether or not O&M 

manuals are complete, written or online, and if they are easily accessible.  

 Repair History Rating: The repair history rating is determined by the number of repairs 

required for an asset over the past 10 years. 

 Operational Condition Rating: The operational condition rating evaluates the asset on how 

well it functions and whether the asset needs to be rebuilt or upgraded. The operational 

condition received the highest weight factor for the probability of failure criteria. 
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Table 2.1.1.2: Probability of Failure Criteria 

Criteria 

Rating 
Weighting 

Factor 
5 4 3 2 1 

Physical 

Condition 
Very Poor Poor Fair Good Very Good 0.8 

Age Factor 
Greater 

than 80% of 

useful life 

Between 

60%-80% of 

useful life 

Between 40%-

60% of useful 

life 

Between 20%-

40% of useful 

life 

Age less than 

20% of useful 

life 

1.3 

O&M 

Protocols 
None 

Written/ 

online, but 

not 

complete, 

not current 

or location 

unknown 

Written/ 

online, but not 

complete, not 

current or not 

easily 

accessible 

Complete, 

written/online, 

current, but 

not easily 

accessible 

Complete, 

written/online, 

current, and 

easily 

accessible 

0.3 

Repair 

history 

Very Poor 

(Repaired 

more than 

15 times in 

the last 10 

years) 

Poor 

(Repaired 10 

to 15 times 

in the last 10 

years) 

Moderate 

(Repaired 5 to 

10 times in the 

last 10 years) 

Good 

(Repaired 1 to 

5 times in the 

last 10 years) 

Very Good 

(Not repaired 

in the last 10 

years) 

1.1 

Operational 

Condition 

Not 

operational 

and not 

repairable 

Operational 

but needs to 

be rebuilt or 

upgraded 

Operational 

but needs 

some 

restoration 

Operational 

with minimal 

problems 

No 

operational 

problems 

1.5 

2.1.1.3 Consequence of Failure 

The consequence of failure is the overall rating of weighted criteria for the effect of failure an asset 

poses to the Utility. The criteria included for the consequence of failure are process, financial impact, 

safety, IDEM compliance, community disruption, and required response time. A weight was given to 

each criterion, with input from the Utility, to identify the most important criteria. The consequence of 

failure is the weighted average of the criteria ratings. 

 Process Rating: The process rating considers how critical the asset is for completing the 

intended purpose of the process. 

 Financial Impact Rating: The financial impact rating considers the impact of the failure of an 

asset on the Utility’s budget. 

 Safety Rating: The safety rating takes into account the effect of an asset failure on the health 

of personnel. Safety received the highest weight factor for the consequence of failure criteria. 

 IDEM Compliance Rating: The IDEM compliance rating takes into account the importance of 

the asset and whether or not the issue is enforceable by IDEM. 

 Community Disruption Rating: The community disruption rating provides a rating on the 

area of the community’s service interrupted by the failure of the asset. 
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 Required Response Time Rating: The required response time rating takes into account how 

quickly the Utility’s personnel need to address the issue in the event of an asset failure. 

Table 2.1.1.3: Consequence of Failure Criteria 

Criteria 

Rating Weighting 

Factor 

5 4 3 2 1  

Process Mission 

Critical 

Process 

shut-down 

Loss of 

Redundancy 

Potential 

process upset 

No impact on 

process 
1.17 

Financial 

Impact 

May require 

new 

borrowing 

or impact 

rates 

May require 

transfer 

from 

reserves 

Absorbed 

within current 

budget 

Absorbed 

within 

applicable line 

item 

Budgeted 

expense 
0.83 

Safety Loss of life 

Severe 

Injury to 

employees 

or public 

Minor injury 

requiring 

treatment off-

site or lost 

time 

Minor injury 

requiring no 

medical 

treatment with 

no lost time 

No injury 1.67 

IDEM 

Compliance 

Enforcement 

action by 

IDEM 

Major issue 

but no 

enforcement 

action 

Localized 

issue 
Minimal Issue 

100% 

compliance 
0.33 

Disruption 

to the 

community 

Long term 

impact; area 

wide 

disruption 

Short term 

impact but 

substantial 

disruption 

Sporadic 

service 

disruptions 

Minor 

disruption 
No disruption 1.5 

Required 

response 

time 

 

1/2 hour 
1/2 to 2 

hours 
2 to 4 hours 4 to 8 hours > 8 hours 0.5 

2.1.1.4 Redundancy Score 

The redundancy score is a value from zero to one which accounts for multiple assets of the same type 

above the required amount for system operation. The redundancy score is calculated by dividing the 

number of required assets by the total number of assets. For example, if two pumps are required but 

there are three pumps available, the redundancy score would be 0.67. 

2.2 Current Needs 

2.2.1 Existing Water Production 

The system capacity evaluation is based upon the average and maximum day demands estimated later 

in this section. A comparison of the current maximum day demands with the firm capacities of the 

existing facilities are described in more detail in the following sections. The results for each system 

component are listed under their respective sections. Refer to Appendix A, Exhibit A-2 for the water 

system overview map. 

2.2.1.1 Population 

The 2010 U.S. Census reports the population of the City to be 46,001 residents. 
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2.2.1.2 Current Water Pumping Data 

Table 2.2.1.1 includes a summary of available pumping data from 2012 to present using monthly 

reports of operations (MROs). The average day pumping data is an average of the available information 

for that year. The maximum day pumping data is the single maximum day for that year. The peaking 

factor is calculated by taking the average maximum day pumping and dividing by the average day 

pumping for the year listed.  

Table 2.2.1.1: MRO Pumping Data Summary 

Year Richardt WTP 

(MGD) 

Fort Harrison 

WTP (MGD) 

Indian Lake 

WTP (MGD) 

Peaking Factor 

2012 

Average Day 1.08 1.58 1.51 

1.68 

Maximum 

Day 

2.24 2.71 2.04 

2013 

Average Day 1.25 1.46 1.29 

1.20 

Maximum 

Day 

1.45 2.03 1.30 

2014 

Average Day 1.39 1.56 1.32 

1.30 

Maximum 

Day 

1.39 2.81 1.34 

2015 

Average Day 1.13 1.36 1.27 

1.32 

Maximum 

Day 

1.31 1.65 2.00 

2016 

Average Day 1.26 1.15 1.31 

1.46 

Maximum 

Day 

2.06 2.06 1.33 

2016 data is based on January 1 through July 31, 2016 data.  

2.2.1.3 Water System Demands 

Based on the average of the system wide data provided in Part 2.2.1.2, the current water system average 

day is estimated to be 3.99 MGD and the current maximum day demand is estimated to be 5.54 MGD, 

which results in a peaking factor of 1.39. 

The current per capita average day demand is approximately 87 gallons per day (gpd), based on the 

2010 population of 46,001 residents and the average day demand of 2,770 gpm (3.99 MGD). The per 

capita maximum day demand is 120 gpd, using the calculated peaking factor of 1.39 for the existing 

system.  

2.2.1.4 Significant Water Users 

Significant users of water include Maison Gardens Apartments, Parkwood Mobile Park, Spring Valley 

Mobile Homes, GSA Finance, and Westminster Village North. 
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2.2.2 Supply Facilities  

The Utility operates three individual well fields containing a total of ten groundwater wells. The total 

additive current operating capacity of the ten wells in service is 8,350 gpm (12.02 MGD) at system 

operating pressure. The firm operating capacity of the wells with the largest well out of service at each 

well field is 4,950 gpm (7.13 MGD). The locations of the well fields are shown on Exhibit A-2 in 

Appendix A. The individual firm rated capacities of each well field and the system firm rated capacity 

with Well No. 1 out of service are summarized in Table 2.2.2.1. 

Table 2.2.2.1: Existing Well Field Firm Rated Capacity Summary 

Richardt Street Well 

Field 

Fort Harrison Well 

Field 

Indian Lake Well 

Field 

Total Existing Well 

Firm Rated Capacity 

2.52 MGD 2.52 MGD 2.09 MGD 7.13 MGD 

According to the Recommended Standards for Water Works, the groundwater source capacity must be able 

to meet or exceed the design maximum day demand with the largest producing well out of service. 

Table 2.2.2.2 shows the existing maximum day demand compared to the existing well capacity. 

Table 2.2.2.2: Existing Well Capacity Summary 

Capacity 

Type 

Rated 

Capacity 

(MGD) 

Existing 

Maximum Day 

Demand (MGD) 

Firm 7.13 

5.54 

Total 12.02 

Based on the information shown above, the Utility currently has existing well capacity to be able to 

meet the existing maximum day demand with the system’s firm supply capacity. Therefore, no action 

is required for water supply at this time as a result of existing demands. 

2.2.2.1 Richardt Well Field 

There are a total of four active groundwater wells which serve the existing Richardt WTP. This well 

field is located on the existing Richardt WTP property near the intersection of 56th St. and Richardt Ave. 

None of the existing wells have an onsite/stationary backup power source. The total well field capacity 

is 3,000 gpm (4.32 MGD). With the largest well out of service (Well #1), the well field firm operating 

capacity is 1,750 gpm (2.52 MGD). 

In 2016, an aquifer performance test and safe yield analysis was completed by Peerless Midwest to 

determine the safe yield capacity of the aquifer. The pump testing results were analyzed using 

groundwater modeling software to determine the safe yield. The resulting safe yield from the aquifer 

recommended by Peerless Midwest is 4,200 gpm, which is 1,200 gpm higher than the current total 

capacity of the wells. Wells 1, 2, and 3 are capable of being upgraded to larger pumps and motors. 
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2.2.2.1.1 Well 1 

The well was constructed in 1959. It is a rock well, reportedly 242 feet deep, 16-inches in diameter with 

a 125 HP premium efficient inverter duty motor. The well has a rated capacity of 1,200 gpm and a 

current pumping capacity of 1,250 gpm. The well is enclosed in a masonry well house. A 2002 variable 

frequency drive (VFD) located in the well house is used to set the discharge rate of the well. Flow 

testing in 2012 indicated that the specific capacity of the well was 216. A flow totalizer and pressure 

switch are located on the pump discharge. The existing well house roof, door, and windows are in need 

of repair.  

  

Well 1 Pump Head Well 1 Motor 

The BRE ratings of the assets associated with well 1 have been summarized in Table 2.2.2.3.  

Table 2.2.2.3: Well 1 Asset Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Pump 1.74 3.00 1.00 5.22 

Motor 2.46 2.81 1.00 6.90 

VFD 1.22 3.72 1.00 4.54 

Lighting Panel 2.40 3.44 1.00 8.27 

Power Panel 2.40 3.44 1.00 8.27 

Safety Switch 2.40 3.72 1.00 8.93 

Transformer 3.32 3.44 1.00 11.44 

PLC 2.54 2.61 1.00 6.63 

Controller 3.00 3.67 1.00 11.00 

Mission Node 2.60 1.56 1.00 4.04 

HMI 3.12 2.08 1.00 6.50 

The transformer and controller have a BRE ratings above 10 because of their poor physical condition, 

O&M protocols, operational condition, and financial impact. 
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2.2.2.1.2 Well 2 

The well was constructed in 1963. It is a rock well, reportedly 250 feet deep, 16-inches in diameter with 

a 100 HP premium efficient inverter duty motor. The well has a rated capacity of 1,100 gpm and a 

current pumping capacity of 1,000 gpm. The well is enclosed in a masonry well house. A 2011 VFD 

located in the well house is used to set the discharge rate of the well. Flow testing in 2012 indicated that 

the specific capacity of the well was 161.8. A flow totalizer and pressure switch are located on the pump 

discharge. The existing well house roof, door, and windows are in need of repair.  

 
Well 2 

The BRE ratings of the assets associated with well 2 have been summarized in Table 2.2.2.4.  

Table 2.2.2.4: Well 2 Asset Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Pump 1.90 3.00 1.00 5.70 

Motor 2.08 2.81 1.00 5.84 

VFD 1.22 3.72 1.00 4.54 

2.2.2.1.3 Well 3 

The well was constructed in 1954. It is a rock well, reportedly 291 feet deep, 12-inches in diameter with 

a 50 HP across the line motor. The well has a rated capacity of 580 gpm and a current pumping capacity 

of 750 gpm. The well is enclosed in a masonry well house which also contains Well #4 and formerly 

contained the chlorine gas feed equipment for the water treatment plant. A flow totalizer and pressure 

switch are located on the pump discharge. The existing well house electrical, roof, doors, and windows 

are in need of repair.  
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Well 3 

The BRE ratings of the assets associated with well 3 have been summarized in Table 2.2.2.5.  

Table 2.2.2.5: Well 3 Asset Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Pump 2.20 3.00 1.00 6.60 

Motor 1.06 2.81 1.00 2.97 

2.2.2.1.4 Well 4 

The well was constructed in 1954. It is a rock well, reportedly 289 feet deep, 8-inches in diameter with 

a 30 HP across the line motor. The well has a rated capacity of 250 gpm but is currently not in operation. 

The well is enclosed in a masonry well house which also contains Well #3 as noted above. A flow 

totalizer and pressure switch are located on the pump discharge.  
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Well 4 

The BRE ratings of the assets associated with well 4 have been summarized in Table 2.2.2.6.  

Table 2.2.2.6: Well 4 Asset Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Pump 4.26 3.00 1.00 12.78 

Motor 4.48 2.81 1.00 12.57 

Well 4’s physical condition and age contribute greatly to the probability of failure for both the pump 

and motor. The financial impact of replacing the well pump or motor contribute to the moderate 

consequence of failure rating. 

2.2.2.2 Fort Harrison Well Field 

There are three active groundwater wells which serve the existing Fort Harrison WTP. This well field 

is located on Indiana DNR property northeast of the Ft. Harrison WTP. None of the existing wells have 

an onsite/stationary backup power source. The total well field capacity is 3,000 gpm (4.32 MGD). With 

the largest well out of service (Well #8), the well field firm operating capacity is 1,750 gpm (2.52 MGD). 

The Wells are fed from independent 480V power sources. The motors are on Variable Frequency Drives 

(VFDs) that act as soft starts to help mitigate voltage drop upon motor startup. The VFDs are controlled 

through the existing Mission SCADA system and are cycled on and off based on the 52nd Street Elevated 

storage tank level. 

2.2.2.2.1  Well 8 

The well was constructed in 2004 and last rehabilitated in 2009. It is a tubular well, reportedly 105 feet 

deep, 16-inches in diameter with a 100 HP premium efficient inverter duty motor. The well has a rated 
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capacity of 1,250 gpm and a current pumping capacity of 1,250 gpm. The well is located on an elevated 

platform exposed to the elements. Flow testing in 2010 indicated the well had a specific capacity of 

52.26.  

  
Well 8 Pump Head Well 8 Motor 

                 

The BRE ratings of the assets associated with well 8 have been summarized in Table 2.2.2.7.  

Table 2.2.2.7: Well 8 Asset Evaluation Summary  

Asset Description 
Probability 

of Failure 

Consequence 

of Failure 

Redundancy 

Score 

BRE Rating 

Pump 2.70 3.08 0.75 6.24 

Motor 2.30 2.22 0.75 3.83 

VFD 2.24 3.22 1.00 7.22 

Safety Switch 2.86 3.22 1.00 9.22 

Utility Meter 2.40 2.67 1.00 6.40 

Mission System Node 2.60 1.56 1.00 4.04 

Air Valve 3.36 1.94 1.00 6.53 

Dual Port Throttling 

Device 
3.52 1.94 1.00 6.84 

2.2.2.2.2 Well 9 

The well was constructed in 1968 and last rehabilitated in 2008. It is a gravel pack well, reportedly 111.5 

feet deep, 18-inches in diameter with a 60 HP motor. The well has a rated capacity of 500 gpm and a 

current pumping capacity of 1,000 gpm. The well is located in a well house. Flow testing in 2010 

indicated the well had a specific capacity of 32 which is substantially off from its peak production 

potential according to Peerless Midwest. The well house is in fair condition and in need of minor 

repairs.  
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Well 9 Well 9 Well House 

The BRE ratings of the assets associated with well 9 have been summarized in Table 2.2.2.8.  

Table 2.2.2.8: Well 9 Asset Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Pump 2.54 3.08 0.75 5.87 

Motor 2.54 2.22 0.75 4.23 

Building 3.78 1.83 1.00 6.93 

Safety Switch 2.40 3.22 1.00 7.73 

Safety Switch x2 3.32 3.22 1.00 10.70 

Transformer 3.78 2.94 1.00 11.13 

Unit Heater 4.24 2.11 1.00 8.95 

Mission System 2.60 1.56 1.00 4.04 

The safety switches and transformer have elevated probability of failure and consequence of failure 

ratings as a result of the physical condition, age, operational condition, and safety concerns. 

2.2.2.2.3 Well 10  

The well was constructed in 1975 and was rehabilitated in 2010. It is a gravel pack well, reportedly 86 

feet deep, 18-inches in diameter with a 100 HP premium efficient inverter duty motor. The well has a 

rated capacity of 1,000 gpm and a current pumping capacity of 750 gpm. The pump was replaced in 

2010 with a six stage pump rated at 650 gpm at 372 feet of TDH. The well is located in a well house. 

Flow testing in 2010 indicated the well had a specific capacity of 28.05. The well house is in poor 

condition and requires rehabilitation. 
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Well 10 Well 10 Well House 

The BRE ratings of the assets associated with well 10 have been summarized in Table 2.2.2.9.  

Table 2.2.2.9: Well 10 Asset Evaluation Summary  

Asset Description 
Probability 

of Failure 

Consequence 

of Failure 

Redundancy 

Score 

BRE Rating 

Pump 2.54 3.08 0.75 5.87 

Motor 2.16 2.22 0.75 3.60 

VFD 1.94 3.22 1.00 6.25 

Building 3.78 1.83 1.00 6.93 

Disconnect 2.40 3.22 1.00 7.73 

Enclosed Circuit Breaker 2.40 2.94 1.00 7.07 

Lighting Panel 3.32 2.94 1.00 9.78 

Transformer 3.32 2.94 1.00 9.78 

Unit Heater 4.24 2.11 1.00 8.95 

Mission System Node 2.60 1.56 1.00 4.04 

2.2.2.3 Indian Lake Well Field 

There are a total of three active groundwater wells which serve the existing Indian Lake WTP. This 

well field is located on private property in a utility easement west of the Indian Lake WTP. None of the 

existing wells have an onsite/stationary backup power source. The total well field capacity is 3,000 gpm 

(4.32 MGD). With the largest well out of service (Well #15), the well field firm operating capacity is 

1,450 gpm (2.09 MGD). Well 14 is powered out of an existing 480/277V MCC located in Well House 

No. 14. Wells 15R and 16 are powered out of an existing 480/277V MCC located in old Well House No. 

15. The Indian lake wells employ VFDs acting as soft starts to help decrease voltage drop upon motor 

startup. The VFDs are controlled by Mission SCADA and are cycled on and off based on the Oaklandon 

Elevated Storage Tank level.  Historically, the wells have had issues with fine silt and iron plugging 

the pumps. Well 15R was cleaned using the double disc method. Well 16 was relined after the well 

screen failed. Since the cleaning and relining of these wells, no major cleaning has been required. 

However, Well 15R casing is currently settling and moving. The casing is going to be secured to attempt 

to resolve the issue.  
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2.2.2.3.1 Well 14 

The well was constructed in 1990 and cleaned in 2007. It is a tubular well, reportedly 91 feet deep, 

16-inches in diameter with a 125 HP premium efficient inverter duty motor. The well has a rated 

capacity of 1,000 gpm and a current pumping capacity of 700 gpm. The well is located in a well house. 

Flow testing in 2010 indicated the well had a specific capacity of 24.5.  

  
Well 14 Pump Head Well 14 Motor 

The BRE ratings of the assets associated with well 14 have been summarized in Table 2.2.2.10.  

Table 2.2.2.10: Well 14 Asset Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Pump 2.54 3.08 0.75 5.87 

Motor 2.54 2.22 0.75 4.23 

Building 3.72 3.22 1.00 11.99 

MCC 1.00 3.78 1.00 3.78 

VFD 2.26 3.22 1.00 7.28 

Air/Vacuum 

Valve 

3.52 1.75 1.00 6.16 

Globe Valve 3.36 1.94 1.00 6.53 

8” Silent Check 

Valve 

3.52 2.36 1.00 8.31 

The building has an elevated BRE rating as a result of its physical condition,  operational condition, 

financial impact, and safety concerns. 

2.2.2.3.2 Well 15R 

The well was constructed in 2008. It is a tubular well, reportedly 85 feet deep, 16-inches in diameter a 

75 HP premium efficient inverter duty motor. The well has a rated capacity of 1,000 gpm and a current 

pumping capacity of 900 gpm. The well is located on an elevated platform exposed to the elements.  
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Well 15R Pump Head Well 15R Motor 

The BRE ratings of the assets associated with well 15R have been summarized in Table 2.2.2.11.  

Table 2.2.2.11: Well 15R Asset Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Pump 3.02 3.08 0.75 6.98 

Motor 2.70 2.22 0.75 4.50 

Mini-Power 

Zone 

3.98 2.94 1.00 11.72 

Safety Switch 4.24 3.22 1.00 13.66 

Power Center 3.98 3.72 1.00 14.81 

Throttling 

Device 

3.06 1.75 1.00 5.35 

Air Release 

Valve 

3.52 1.75 1.00 6.16 

The electrical components at Well 15R have been discolored from the well spraying water on the 

components. As a result, the probability of failure for mini-power zone, safety switch, and power center 

all have a high probability of failure and BRE rating.  

2.2.2.3.3 Well 16 

The well was constructed in 2001. It is a gravel pack well, reportedly 87 feet deep, 20-inches in diameter 

with a 75 HP premium efficient inverter duty motor. The well has a rated capacity of 1,400 gpm and a 

current pumping capacity of 750 gpm. The well is located on an elevated platform. Flow testing in 2010 

indicated the well had a specific capacity of 35.5.  
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Well 16 Well 16 Pump Head 

                

The BRE ratings of the assets associated with well 16 have been summarized in Table 2.2.2.12.  

Table 2.2.2.12: Well 16 Asset Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Pump 2.54 3.08 0.75 5.87 

Motor 2.04 2.22 0.75 3.40 

Building 3.32 1.83 1.00 6.09 

Exhaust Fan 3.78 2.11 1.00 7.98 

MCC 3.78 3.78 1.00 14.28 

Mission System 

Node 

2.40 1.56 1.00 3.73 

Service 

Disconnect/MTS 
2.40 3.50 1.00 8.40 

Utility Meter 2.40 2.67 1.00 6.40 

Safety Switch 2.40 3.22 1.00 7.73 

VFD 2.10 3.22 1.00 6.77 

Controllers 2.60 1.56 1.00 4.04 

Mag Meter 2.46 1.75 1.00 4.30 

Globe Valve 3.06 1.94 1.00 5.95 

Air Release 

Valve 

3.68 1.94 1.00 7.16 

The MCC at well 16 has a high probability of failure and consequence of failure because of its physical 

condition, age, O&M protocols, operational condition, potential disruption, financial impact, and 

safety. 
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2.2.3 Treatment Facilities 

The Utility operates three individual WTPs each for the treatment and removal of iron and manganese. 

The total treatment capacity of the system is 5,360 gpm (7.72 MGD). The total firm capacity of the 

existing water treatment plants, based on the current firm production capacity of each plant, is 3,692 

gpm (5.32 MGD) as summarized in Table 2.2.3.1. The existing WTP system schematics are shown on 

Exhibit A-3 in Appendix A. 

Table 2.2.3.1: Existing WTP Firm Rated Capacity Summary  

Richardt Street WTP Fort Harrison WTP 
Indian Lake WTP Total Existing Treatment 

Firm Rated Capacity 

1.22 MGD 2.01 MGD 2.09 MGD 5.32 MGD 

Table 2.2.3.2 shows the maximum day demand along with the existing treatment firm rated capacity 

provided in Chapter 2. 

 Table 2.2.3.2 – Existing Water Treatment Capacity Summary 

Existing Maximum Day 

Demand 

Existing Treatment Firm        

Rated  Capacity 

5.54 MGD 5.32 MGD 

Based on the information shown above, the Utility does not have existing treatment capacity to meet 

the projected water demands over the 20-year planning period. To meet the existing maximum day 

demand, an additional 0.22 MGD (317 gpm) of treatment capacity is needed.  

2.2.3.1 Richardt WTP 

The Richardt Street WTP was originally constructed in 1958 and expanded in 1971 to its current 

capacity and configuration. Two (2) high service pumps and an aerator are located on top of each of 

the two (2) detention tanks. A separate masonry building houses the plant electrical controls, telemetry 

equipment, face piping and control valves of the four (4) horizontal pressure filters, and metering 

equipment. A backwash holding tank is located on the north side of the building. The chlorine feed 

equipment is currently located in an isolated room in the building housing Wells 3 & 4. The site is 

surrounded by a 6-foot security fence.  

2.2.3.1.1 Aeration 

One induced draft aerator is located on top of each detention tank, for a total of two aerators. Each 

aerator has a reported capacity of 1,200 gpm. The aerators can be bypassed allowing flow from the 

wells directly to the pressure filters using valves on the site. The aerators are in poor condition but the 

aerator located on top of the east detention tank (Aerator 2) has failed and is not currently in operation. 

The internal wooden slats in the east aerator failed in early 2016 and resulted in debris getting lodged 

in the high service pumps. The aerator slats were replaced but the high service pumps were not. 
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Aerator 1 Aerator 2 

The BRE ratings of the aerator assets have been summarized in Table 2.2.3.3.  

Table 2.2.3.3: Aerator Asset Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Aerator 1 (West) 4.28 3.50 0.50 7.49 

Aerator 2 (East) 4.28 3.50 0.50 7.49 

2.2.3.1.2 Detention 

Two detention tanks are located on the site. The east tank was constructed with the original plant 

construction of 1958 and the west tank was added with the plant expansion in 1971. These tanks follow 

the aeration process. The detention tanks were originally designed to operate independent of each 

other, but in 2002 the Utility installed an interconnect pipe to allow the detention tanks to be 

hydraulically connected. Each detention tank is partially below ground. Each detention tank has a 

reported volume of 15,000 gallons, however, the west tank is approximately 4 feet lower than the east 

tank, and so only about 75% of the east tank volume can be utilized, resulting in a total detention 

volume of 26,000 gallons. This volume provides 15 minutes of detention time at 1,700 gpm plant 

production, which is the maximum operating rate currently used according to Utility pumping data. 

According to the Recommended Standards for Water Works, a minimum of 30 minutes of detention time 

is required to ensure that oxidation reactions are as complete as possible. This reduced detention time 

does not appear to have an impact on the oxidation of iron and manganese in the raw water, as 

indicated by the filter influent water quality for these parameters. The amount of ferric iron (aqueous) 

is 0 mg/L at the filter influent indicating the iron has been oxidized. The detention tanks are taken out 

of service, cleaned, and inspected annually. Currently, the east detention tank is not utilized due to 

inoperable high service pumps located above the tank.   
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West Detention Tank East Detention Tank 

The BRE ratings of the detention tank assets have been summarized in Table 2.2.3.4.  

Table 2.2.3.4: Detention Tank Asset Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

West Reaction 

Tank 
3.82 4.08 1.00 15.60 

East Reaction 

Tank 
4.08 4.08 1.00 16.66 

2.2.3.1.3 High Service Pumps 

Four (4) high service pumps are used to pump water from the detention tanks through the pressure 

filters and into the distribution system. Two (2) high service pumps are located on top of each detention 

tank. The high service pumps located over the east detention tank are currently not in operation. The 

existing pumps were last serviced more than 10 years ago. Typically, the expected useful life of a high 

service pump is 20 years, and all pumps have exceeded this expected useful life.  

The current high service pump firm capacity is approximately 850 gpm (1.22 MGD). However, this 

capacity is not typically utilized due to the limiting filtration capacity downstream of the high service 

pumps.  

The Utility does experience some pump cavitation when the level in the detention tanks drops too low, 

and the operators have to closely monitor pumping rates of the high service pumps and the wells to 

ensure that a suitable detention tank level is maintained.  

The high service pumps are controlled by the US Filter pump control panel in the filter building based 

on the water level in the 52nd Street Elevated Water Storage Tank.  

High Service Pump No. 1 & 2 

High service pump No. 1 and No. 2 are located on top of the east detention tank and were installed as 

part of the 1971 plant expansion. Both high service pumps are no longer in operation.  
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High Service Pump 2 High Service Pump 2 

The BRE ratings of the high service pump 1 and 2 assets have been summarized in Table 2.2.3.5.  

Table 2.2.3.5: High Service Pumps 1 & 2 Asset Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

High Service 

Pump 2 
3.64 2.22 0.67 5.39 

HSP 2 Motor 4.26 2.22 0.67 6.31 

High Service 

Pump 1 
5.00 2.78 0.67 9.26 

High Service Pump No. 3 & 4 

High service pump No. 3 and No. 4 are located on top of the west detention tank. High service pump 

No. 3 has a current operating capacity of 850 gpm and is equipped with a VFD. High service pump No. 

4 has a current operating capacity of 1,000 gpm and is equipped with a VFD. The existing motor starters 

for high service pumps 3 and 4 are located in the same building as the pumps.  
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High Service Pump 3 High Service Pump 4 

The BRE ratings of the high service pumps 3 and 4 assets have been summarized in Table 2.2.3.6.  

Table 2.2.3.6: High Service Pumps 3 & 4 Asset Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

High Service 

Pump 3 
2.80 2.22 0.67 4.15 

HSP 3 Motor 2.34 2.22 0.67 3.47 

High Service 

Pump 4 
2.36 2.22 0.67 3.50 

HSP 4 Motor 2.00 2.22 0.67 2.96 

2.2.3.1.4 Pressure Filters 

The four (4) horizontal pressure filters are approximately 10 feet in diameter and 22 feet in length. The 

filter faces and face piping are located inside of the WTP masonry building. The remainders of the filter 

vessels are located outside of the building.  

Each two-cell filter has a reported total filtering area of 220 square feet and a design capacity of 500 

gpm. The maximum loading rate based on the Recommended Standards for Water Works is 3gpm/ft2 of 

filter area. Also according to the Recommended Standards for Water Works, the filters shall be capable of 

providing the maximum demand of the system with any filter out of service. With one filter out of 

service, the remaining rated filter capacity is 1,500 gpm (2.16 MGD). However, in order to meet the 

secondary maximum contaminant level (MCL) for iron, the WTP’s current operating capacity is less 

than 1,000 gpm. 

Recently, the pressure filters have been operating as biological filters to consume the ammonia present 

in the raw water. In March 2016, Peerless Midwest completed an evaluation of the pressure filter and 
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filter media conditions. The filters are experiencing corrosion resulting in structural deficiencies 

including failure of the bracket system holding the interior PVC headers, the poor condition of the 

access hatches and associated appurtenances resulting in difficult access, and corrosion of nuts and 

bolts. The filter media in the pressure filters consists of anthracite over a gravel support bed. Typically, 

filter media has an expected useful life of 15 years before its filtration capacity begins to diminish and 

must be replaced. The existing media in the filters was last replaced more than 15 years ago. However, 

the anthracite filter media in the filters are in fair condition but is not performing as intended. 

 
Horizontal Pressure Filters 

The BRE ratings of the pressure filter assets have been summarized in Table 2.2.3.7.  

Table 2.2.3.7: Pressure Filter Assets Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Filter E1 5.00 4.67 1.00 23.33 

Filter E2 5.00 4.67 1.00 23.33 

Filter W1 5.00 4.67 1.00 23.33 

Filter W2 5.00 4.67 1.00 23.33 

The filters have a high probability of failure as they are currently failing at their rated capacity. The 

consequence of failure is also high because of the process importance, financial impact for replacement, 

and community disruption from the potential of not meeting demands on maximum demand days. 

2.2.3.1.5 Backwash System 

The existing pressure filters are backwashed on a rotating basis with one filter backwashed daily from 

the high service pumps. The Utility currently uses a backwash rate of approximately 1,300 gpm until a 

desired backwash water turbidity level is achieved.  

Each two-cell filter reportedly produces 10,000 to 15,000 gallons of backwash water per wash that 

discharges into a 40,000-gallon concrete backwash holding tank. This tank equalizes the flow while the 

backwash flows by gravity to the sanitary lift station which pumps to the sanitary sewer.  
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The existing filters are operated on a declining rate method, where the filters will decrease their 

filtration rate as the filter media collects iron and manganese. The Utility is not currently able to 

measure the individual filtration rate on each filter, which can be useful in maximizing filter run times 

and backwash frequencies.  

Table 2.2.3.8: Backwash Tank Assets Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Backwash 

Holding Tank 
3.28 3.81 1.00 12.48 

The backwash holding tank has a high probability of failure because of the age and condition of the 

tank. The consequence of failure is high because of the importance of the tank to the process, financial 

impact, and community disruption by not being able to backwash the filters in the event of a failure. 

2.2.3.1.6 Chemical Feed Systems 

The existing chemical feed equipment includes provisions for feeding chlorine, polyphosphate, and 

fluoride.  

Chlorine Feed System 

The chlorination equipment consists of a bulk sodium hypochlorite feed system located in an isolated 

room in the building housing wells 3 and 4. The equipment was added in 2014 to replace the on-site 

generation disinfection system. According to 2016 MROs, a range of approximately 3 to 102 pounds of 

chlorine were fed per day.  

The plant provides pre-chlorination for the treatment process by the injection of sodium hypochlorite 

into the detention tank. Post-chlorination is injected in the common discharge pipe leaving the pressure 

filters. The post-chlorination chemical feed pump is set to feed 18.8 gallons per day (gpd) with a 

maximum capacity of 139.2 gpd. Breakpoint chlorination is used as the primary disinfectant.  

The BRE ratings of the chlorine feed system assets have been summarized in Table 2.2.3.9.  

Table 2.2.3.9: Chlorine Feed System Assets Evaluation Summary  

Asset Description 
Probability of 

Failure 

Consequence 

of Failure 

Redundancy 

Score 

BRE Rating 

Chlorine Pump Post-

Filtration 
3.50 4.39 1.00 15.36 

Chlorine Pump Motor 

Post-Filtration 
2.58 4.39 1.00 11.32 

Chlorine Pump Pre-

Filtration 
2.28 3.25 1.00 7.41 

Chlorine Pump Motor 

Pre-Filtration 
1.06 3.25 1.00 3.44 

Chlorine Transfer Pump 2.12 2.11 1.00 4.48 
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Asset Description 
Probability of 

Failure 

Consequence 

of Failure 

Redundancy 

Score 

BRE Rating 

Chlorine Transfer Pump 

Motor 
1.96 2.11 1.00 4.14 

Temp. Pre-Filtration 

Chlorine Pump 
3.02 3.25 1.00 9.81 

Chlorine Analyzer 2.10 2.58 1.00 5.42 

Chlorine Analyzer 1.88 3.58 1.00 6.74 

Sodium Hypochlorite 

Tank Top 
2.38 2.94 1.00 7.01 

Sodium Hypochlorite 

Tank Base 
2.38 3.78 1.00 8.99 

The post-filtration feed pump was not in operation at the time of this report. As a result, the BRE rating 

is high. 

Phosphate Chemical Feed System 

Phosphate is added to sequester iron in the finished water as it leaves the WTP. The phosphate feed 

pump is currently set to feed 25.4 gpd with a maximum capacity of 190 gpd. 

2.2.3.1.7 Electrical 

The main service panel in the WTP was replaced as part of the 1971 plant addition. The electrical service 

to the plant is distributed through a 480V, 3phase, 3wire, 1200A main disconnect and a 600A 480V, 

MCC, which then feeds a local 400Amp, 480V, MCC in the filter building. The electrical main 

distribution gear is well passed its design life and after years of manipulation poses a potential shock 

hazard to staff as the front safety shields are no longer isolating the inner electrical equipment from 

operators. The overhead electrical service to the plant poses a danger to the staff as it is within reach 

while entering the main power distribution building.  

The BRE ratings of the electrical assets have been summarized in Table 2.2.3.10.  

Table 2.2.3.10: Electrical Assets Evaluation Summary  

Asset Description 
Probability 

of Failure 

Consequence 

of Failure 

Redundancy 

Score 

BRE Rating 

HSP 1 VFD 2.68 3.50 1.00 9.38 

HSP 2 VFD 2.68 3.50 1.00 9.38 

Chlorine Speed Control 1.90 3.03 1.00 5.75 

Chlorine Speed Control 1.90 3.08 1.00 5.86 

Filter Building Transformer 3.32 4.78 1.00 15.86 

Filter Room Transformer 3.78 4.78 1.00 18.06 

Main Service Disconnect 

Switch 
3.32 4.78 1.00 15.86 

MCC 4.24 4.42 1.00 18.73 

Motor Starter 2.54 4.78 1.00 12.14 
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Asset Description 
Probability 

of Failure 

Consequence 

of Failure 

Redundancy 

Score 

BRE Rating 

Portable Generator 1.62 2.83 1.00 4.59 

U.S. Filter Control 2.94 3.67 1.00 10.78 

Filter Building Transformer 3.32 3.44 1.00 11.44 

Admin. Building 

Transformer 
2.40 3.44 1.00 8.27 

Filter Building MCC 

Transformer 
3.32 3.44 1.00 11.44 

The BRE ratings for the electrical components are due to their age, physical condition, operating 

condition, safety, process impact, and financial impact. 

2.2.3.1.8 SCADA 

The existing SCADA system consists of a US Filter system that collects the 52nd Street Elevated storage 

tank level from mission and controls the HSPs based on tank level. The onsite wells at Richardt are 

controlled via the US Filter system control panel based on the level in the clear well. Data collection 

and monitoring is completed using Mission. The plant lacks a full functioning and integrated SCADA 

system and instead operates as separate entities.    

The BRE ratings of the SCADA assets have been summarized in Table 2.2.3.11.  

Table 2.2.3.11: SCADA Assets Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Instrumentation 

& Control 
3.58 3.67 1.00 13.13 

The instrumentation and control at Richardt has a BRE rating above 10 due to the age, O&M protocols, 

impact on process, financial impact, and community disruption in the event of a failure. 

2.2.3.1.9 Standby Power 

There is currently no standby power at the Richardt WTP. 

2.2.3.2 Fort Harrison WTP 

The Fort Harrison WTP was originally constructed in 1980. The Fort Harrison well field pumps 

groundwater through the nine (9) vertical pressure filters located in the filter building into the 3 MG 

finished water ground storage reservoir. Three (3) high service pumps are located in the pumping 

building that pump water from the reservoir into the distribution system. The site is surrounded by a 

security fence.  

2.2.3.2.1 Filters 

The nine (9) filters at Fort Harrison are each rated at 174 gpm and are in fair condition. Filters 7-9 were 

originally installed as water softeners and have since been converted to vertical pressure filters. In the 
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past, a foam protectant was placed around the filter body to minimize corrosion. Recently, the foam 

was removed from the exterior of the filters exposing the metal body of the filters. If the plant continues 

to operate in its current condition, the chemical vapors present in the filter building will begin to cause 

corrosion on the newly exposed filter body. The other portions of the filters which have been exposed 

are showing signs of corrosion. 

Also according to the Recommended Standards for Water Works, the filters shall be capable of providing 

the maximum demand of the system with any filter out of service. The firm rated capacity of the filters 

is 1,392 gpm with one filter out of service.  

The filter media in the pressure filters reportedly consists of anthracite over a gravel support bed. 

Typically, filter media has an expected useful life of 15 years before its filtration capacity begins to 

diminish and must be replaced. The condition of the existing media, interior coating, and interior steel 

is unknown and in need of evaluation.  

 
Filter 6 

The BRE ratings of the filter assets have been summarized in Table 2.2.3.12.  

Table 2.2.3.12: Filter Assets Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Filter 1 3.32 3.08 0.89 9.10 

Filter 2 3.32 3.08 0.89 9.10 

Filter 3 3.32 3.08 0.89 9.10 

Filter 4 3.32 3.08 0.89 9.10 

Filter 5 3.32 3.08 0.89 9.10 

Filter 6 3.32 3.08 0.89 9.10 

Filter 7 3.32 3.08 0.89 9.10 

Filter 8 3.32 3.08 0.89 9.10 

Filter 9 3.32 3.08 0.89 9.10 
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2.2.3.2.2 High Service Pumps 

The current high service pump firm rated capacity with the largest pump out of service is 

approximately 1,800 gpm (2.59 MGD). The high service pumps are controlled by the water level in the 

52nd St. Elevated Water Storage Tank.  

High Service Pump 1 

High service pump 1 is located in the pumping building and produces 800 gpm. The pump is a 

horizontal centrifugal pump with a 50 HP motor and VFD. The pump is in fair condition and the motor 

is in good condition. 

  
High Service Pump 1 High Service Pump 1 Motor 

The BRE ratings of the high service pump 1 assets have been summarized in Table 2.2.3.13.  

Table 2.2.3.13: High Service Pump 1 Assets Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

High Service 

Pump 1 
3.34 2.72 1.00 9.09 

HSP 1 Motor 2.62 2.72 1.00 7.13 

High Service Pump 2 

High service pump 2 is located in the pumping building and produces 1,200 gpm. The pump is a 

horizontal centrifugal pump with a 75 HP motor and VFD. The pump and motor are in fair condition. 



November 2016  184616.03.004 

Revised January 9, 2017  PG. 32  

  
High Service Pump 2 High Service Pump 2 Motor 

The BRE ratings of the high service pump 2 assets have been summarized in Table 2.2.3.14.  

Table 2.2.3.14: High Service Pump 2 Assets Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

High Service 

Pump 2 
2.48 2.72 1.00 6.75 

HSP 2 Motor 2.22 2.72 1.00 6.04 

High Service Pump 3 

High service pump 3 is in the pumping building and produces 1,000 gpm. The pump is a horizontal 

centrifugal pump with a 75 HP motor and VFD. The pump was not in operation at the time of this 

report, but the motor is in good condition. 

  
High Service Pump 3 High Service Pump 3 Motor 

The BRE ratings of the high service pump 3 assets have been summarized in Table 2.2.3.15.  
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Table 2.2.3.15: High Service Pump 3 Assets Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

High Service 

Pump 3 
3.62 2.72 1.00 9.85 

HSP 3 Motor 2.00 2.72 1.00 5.44 

2.2.3.2.3 Process Piping 

The process piping located in the pumping building is all in good condition. There are no signs of 

corrosion and it appears that portions of the process piping were recently coated. However, the process 

piping shows signs of significant corrosion in the filter building. The existing coating system is flaking 

off the pipe exposing the metallic pipe to the corrosive chemical vapors present in the filter building. 

  

Process Piping in Pumping Building Process Piping in Filter Building 

 

2.2.3.2.4 Valves 

The valves located in the pumping building are butterfly, singer, or silent check valves. There is one 

gate valve that is no longer used in the process. The butterfly valves all have manual actuators. They 

are all in good condition and there are no operating issues with the valves. In the filter building, the 

valves are all butterfly valves with either manual or pneumatic actuators. Many of the valves are 

missing actuators and are showing signs of corrosion. There are several valves in poor operating 

condition. 
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Butterfly and Check Valve in Pumping Building Butterfly Valve in Filter Building 

2.2.3.2.5 Actuators  

The valve actuators in the pumping building are all manual and in good condition. The actuators for 

the butterfly valves in the filter building are pneumatic and in poor condition or missing altogether. 

  
Electric Actuator in Filter Building Manual Actuator in Pumping Building 

2.2.3.2.6 Chemical Feed Systems  

The Fort Harrison plant feeds phosphates and chlorine in the filter building. However, the chlorine 

and phosphate feeds and storage tanks are located in the filter room. As a result, the process piping, 

actuator components, valves, etc. are corroding due to the chemical vapors present in the building.  
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Process Piping & Chlorine Feed Corroded Process Piping 

Chlorine Feed System 

Lawrence feeds bulk sodium hypochlorite at the Fort Harrison WTP as their method of disinfection. 

There are two chlorine feed points in the WTP located prior to and after the filters. The sodium 

hypochlorite is stored outside of the filter building in a polyethylene storage tank. Lawrence uses 

breakpoint chlorination for disinfection. According to the MROs for 2016, the amount of chlorine fed 

per day varies from an average of 15 pounds per day (ppd) to 50 ppd. The pre-chlorination chemical 

feed pump is set to feed 51 gpd with a maximum capacity of 190 gpd. The post-chlorination chemical 

feed pump is set to feed 6 gpd with a maximum capacity of 190 gpd. The sodium hypochlorite is stored 

in a day tank inside the filter building. The pre-filtration sodium hypochlorite feed is injected by a 

metering pump. The chemical feed is not contained and there is not a secondary containment in place 

for the day tank inside the building. In addition, chemical vapors are corroding metallic surfaces due 

to the lack of chemical isolation. The post-filtration chlorine feed pump is in good condition.  

  
Pre-Filtration Chlorine Feed Post-Filtration Chlorine Feed 
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The BRE ratings of the chlorine feed system assets have been summarized in Table 2.2.3.16.  

Table 2.2.3.16: Chlorine Feed System Assets Evaluation Summary  

Asset Description 
Probability 

of Failure 

Consequence 

of Failure 

Redundancy 

Score 

BRE 

Rating 

Chlorine Feed Pump Post-Filtration 1.86 4.39 1.00 8.16 

Chlorine Feed Pump Pre-Filtration 2.38 3.25 1.00 7.73 

Chlorine Transfer Pump 1 2.12 2.11 1.00 4.48 

Chlorine Transfer Pump 1 Motor 1.34 2.11 1.00 2.83 

Chlorine Transfer Pump 2 2.12 2.11 1.00 4.48 

Chlorine Transfer Pump 2 Motor 2.18 2.11 1.00 4.60 

Chlorine Analyzer 1 – Pumping 

Building 
2.60 4.00 1.00 10.40 

Chlorine Analyzer 2 – Filter Building 2.60 4.00 1.00 10.40 

Chlorine Scale 2.54 1.86 1.00 4.73 

Bleach Storage Tank Top 2.54 2.94 1.00 7.48 

Bleach Storage Tank Bottom 2.54 3.78 1.00 9.60 

The chlorine analyzers have a high consequence of failure since an over dosing or under dosing 

chlorine. 

Fluoride Feed System 

Fluoride was added to the Fort Harrison WTP beginning in 1992 and is fed to promote dental health 

for consumers. The fluoride chemical feed pump is set to feed 2.9 gpd with a maximum capacity of 24 

gpd. 

Phosphate Feed System 

Lawrence also feeds phosphate for conditioning of the existing distribution system and to sequester 

any iron present in the system. According to the 2016 MROs, the amount of phosphate used ranges 

from approximately five to 25 ppd. The phosphate is fed with a Watson Marlow metering pump in the 

filter building. The phosphate chemical feed pump is set to feed 9.6 gpd with a maximum capacity of 

44 gpd. 

The BRE ratings of the phosphate feed system assets have been summarized in Table 2.2.3.17.  
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Table 2.2.3.17: Phosphate Feed System Assets Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Phosphate Mixer 2.84 1.75 1.00 4.97 

2.2.3.2.7 Electrical 

The Fort Harrison WTP consists of two buildings the Pump Building and the Filter Building. The Filter 

Building has a 480/277V, 600A, MCC that powers miscellaneous three phase loads including unit 

heaters. The HSPs are on VFDs to help reduce voltage drop during start-up. The Filter Building has 

miscellaneous single phase electrical loads including chemical feed pumps, building lighting, and 

control panels for chemical dosing and filter backwash operation. Due to the corrosive environment in 

the filter building the control panels, conduit, and actuators are in poor physical condition. 

The BRE ratings of the electrical assets have been summarized in Table 2.2.3.18.  

Table 2.2.3.18: Electrical Assets Evaluation Summary  

Asset Description 
Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE 

Rating 

HSP 1 VFD 1.48 4.00 1.00 5.92 

HSP 2 VFD 1.48 4.00 1.00 5.92 

HSP 3 VFD 1.48 4.00 1.00 5.92 

HSP MCC 2.34 4.78 1.00 11.18 

Automatic Transfer Switch 1.88 4.78 1.00 8.98 

Filter House MCC 3.26 4.78 1.00 15.58 

Generator Alternator 1.88 3.19 1.00 6.01 

Generator Engine 1.88 3.19 1.00 6.01 

The filter house and high service pump MCCs have a high consequence of failure because of the 

community impact, process disruption, safety concerns, and age. 

2.2.3.2.8 SCADA 

The Mission Control system is the only form of SCADA system located at the plant. Operators can 

monitor and call the high service pumps into operation, but the existing controller at the plant is no 

longer working. The system operation is clumsy and would be extremely difficult to manage if the 

current operators were not able to assist with daily operations. There are miscellaneous Click PLCs 

throughout the complex to control simple controls such as chemical systems and backwash, but the 

systems do not integrate with one another for a true SCADA system.  

The BRE ratings of the SCADA assets have been summarized in Table 2.2.3.19.  
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Table 2.2.3.19: SCADA Assets Evaluation Summary  

Asset Description 
Probability 

of Failure 

Consequence 

of Failure 

Redundancy 

Score 

BRE 

Rating 

Filter Control Panel 1 2.86 2.61 1.00 7.47 

Filter Control Panel 2 2.86 2.61 1.00 7.47 

Instrumentation & 

Control 

3.58 3.67 1.00 13.13 

Filter Control PLC 2.54 3.67 1.00 9.31 

HMI 2.54 2.08 1.00 5.29 

Level Controller 2.62 3.14 1.00 8.22 

Mission System Node 1 3.06 1.56 1.00 4.76 

Mission System Node 2 2.60 1.56 1.00 4.04 

Mission System Node 3 2.60 1.56 1.00 4.04 

Well Field PLC 2.68 3.31 1.00 8.86 

Well Field Control Panel 3.12 3.67 1.00 11.44 

The instrumentation and control and well field control panel have BRE ratings above 10 due to the age, 

O&M protocols, impact on process, financial impact, and community disruption in the event of a 

failure. 

2.2.3.2.9 Standby Power 

The Fort Harrison WTP has a 200 kW, 480/277V, standby diesel generator to power the operations at 

the pumping and filter buildings. The generator has been in error mode due to a fault in the oil and 

lubrication system recently. Maintenance crews have been sent multiple times but the problem persists. 

The generator will not function unless the error is cleared and manual starting is initiated so the existing 

ATS located in the Pump House will not operate as it should.  

The BRE ratings of the standby power assets have been summarized in Table 2.2.3.20.  

Table 2.2.3.20: Standby Power Assets Evaluation Summary  

Asset Description 
Probability 

of Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Generator Alternator 1.88 3.19 1.00 6.01 

Generator Engine 1.88 3.19 1.00 6.01 

2.2.3.3 Indian Lake WTP 

The Indian Lake WTP was originally constructed in 1989. The Indian Lake well field pumps 

groundwater to the two (2) aerators located on top of the detention tank. Three (3) high service pumps 

are located in the building that pump water from the detention tank through the four (4) horizontal 

pressure filters and into the distribution system. The site is surrounded by a security fence.  

2.2.3.3.1 Aeration 

There are two General Filter aluminum forced draft aerators rated at 1,300 gpm each that were installed 

in 1989.  
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Aerator 

The BRE ratings of the aeration assets have been summarized in Table 2.2.3.21.  

Table 2.2.3.21: Aeration Assets Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Aerator 1 3.06 2.06 0.50 3.14 

Aerator 2 3.06 2.06 0.50 3.14 

2.2.3.3.2 Detention 

A single 50,000-gallon detention tank is located under the building. The tank was constructed with the 

original plant construction in 1989. The detention tank volume provides over 30 minutes of detention 

time at 1,500 gpm plant production, which is the firm operating rate of the WTP. According to the 

Recommended Standards for Water Works, a minimum of 30 minutes of detention time is required to 

ensure that oxidation reactions are as complete as possible.  

The BRE ratings of the detention tank assets have been summarized in Table 2.2.3.22.  

Table 2.2.3.22: Detention Tank Assets Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Detention Tank 2.00 3.81 1.00 7.61 
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2.2.3.3.3 High Service Pumps 

The current high service pump firm rated capacity is approximately 2,084 gpm (3.00 MGD). The high 

service pumps are controlled by the water level in the Oaklandon Road Elevated Water Storage Tank.  

High Service Pump 1 

High service pump 1 has a current operating capacity of 1,000 gpm. The pump is a vertical turbine 

pump with a 50 HP motor and VFD. The pump and motor were installed in 2012 and are in good 

condition. 

  

High Service Pump Head 1 High Service Pump 1 Motor 

The BRE ratings of the high service pump 1 assets have been summarized in Table 2.2.3.23.  

Table 2.2.3.23: High Service Pump 1 Assets Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Pump 1.90 2.72 0.67 3.45 

Motor 1.74 2.72 0.67 3.16 

High Service Pump 2 

High service pump 2 has a current operating capacity of 1,000 gpm. The pump is a vertical turbine 

pump with a 50 HP motor and VFD. The pump and motor were installed in 2012 and are in good 

condition. 
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High Service Pump 2 High Service Pump 2 Motor 

The BRE ratings of the high service pump 2 assets have been summarized in Table 2.2.3.24.  

Table 2.2.3.24: High Service Pump 2 Assets Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Pump 1.90 2.72 0.67 3.45 

Motor 1.74 2.72 0.67 3.16 

High Service Pump 3 

High service pump 3 has a current operating capacity of 1,000 gpm. The pump is a vertical turbine 

pump with a 50 HP motor and VFD. The pump and motor were installed in 2012 and are in good 

condition. 

  
High Service Pump 3 High Service Pump 3 Motor 
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The BRE ratings of the high service pump 3 assets have been summarized in Table 2.2.3.25.  

Table 2.2.3.25: High Service Pump 3 Assets Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Pump 1.90 2.72 0.67 3.45 

Motor 1.74 2.72 0.67 3.16 

2.2.3.3.4 Filters 

There are four (4), two-cell horizontal pressure filters at the Indian Lake WTP each with a capacity of 

486 gpm installed in 1989. The filter faces and face piping are located inside of the WTP masonry 

building. The remainders of the filter vessels are located outside of the building. The pressure filters 

are all in good condition.  

Also according to the Recommended Standards for Water Works, the filters shall be capable of providing 

the maximum demand of the system with any filter out of service. The firm rated capacity of the filters 

is 1,944 gpm with one filter out of service. The condition of the existing media, interior coating, and 

interior steel was evaluated in 2011 by Peerless Midwest. The filter media was installed in 1990 and is 

well past its useful life of 7-10 years. The edges of the filter media are sub-rounded to rounded and are 

significantly smaller than their original size. In addition, the particles are soft and turn to dust when 

subjected to “finger” pressure. 

 

Filter E2 

The BRE ratings of the filter assets have been summarized in Table 2.2.3.26.  
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Table 2.2.3.26: Filter Assets Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Filter E1 2.32 3.08 0.50 3.58 

Filter E2 2.32 3.08 0.50 3.58 

Filter W1 2.32 3.08 0.50 3.58 

Filter W2 2.32 3.08 0.50 3.58 

2.2.3.3.5 Process Piping 

The process piping is showing signs of corrosion due to chemical off gassing present in the filter room.  

2.2.3.3.6 Valves 

The process valves are all butterfly or gate valves. All of the filter face piping valves were replaced in 

2015 with new butterfly valves. The valves are all in good condition but some are showing signs of 

corrosion due to the chemical odors present in the environment. 

2.2.3.3.7 Actuators 

The actuators for the filter face valves were all replaced with new pneumatic vane style actuators in 

2015. The remaining actuators are manual. 

 

Filter W2, Process Piping, Valves, and Actuators 

2.2.3.3.8 Chemical Feed Systems 

Lawrence feeds chlorine, fluoride, and phosphates. However, the phosphate feed pump and storage 

tank are located in the filter room. As a result, the process piping, actuator components, valves, etc. are 

corroding due to the chemical vapors present in the building.   
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Chlorine Feed System 

Lawrence feeds bulk sodium hypochlorite at the Indian Lake WTP as their method of disinfection. 

There are two chlorine feed points in the WTP located prior to and after the filters. The sodium 

hypochlorite is stored in an isolated room in the filter building in a polyethylene storage tank. The 

pre-chlorination chemical feed pump is set to feed 65.5 gpd with a maximum capacity of 190 gpd. The 

post-chlorination chemical feed pump is set to feed 14.5 gpd with a maximum capacity of 190 gpd. 

Both pumps are in good condition.  

The BRE ratings of the chlorine feed system assets have been summarized in Table 2.2.3.27.  

Table 2.2.3.27: Chlorine Feed System Assets Evaluation Summary  

Asset Description 
Probability 

of Failure 

Consequence 

of Failure 

Redundancy 

Score 

BRE Rating 

Chlorine Feed Pump 

Pre-Filtration 
2.54 3.19 1.00 8.11 

Chlorine Feed Pump 

Post-Filtration 
2.38 4.39 1.00 10.45 

Chlorine Transfer 

Pump 
2.12 2.11 1.00 4.48 

Chlorine Transfer 

Pump Motor 
1.22 2.11 1.00 2.58 

Sodium Hypochlorite 

Tank Top 
2.54 3.69 1.00 9.38 

Sodium Hypochlorite 

Tank Bottom 
2.54 4.81 1.00 12.21 

Chlorine Analyzer 2.60 3.58 1.00 9.32 

Chlorine Analyzer 

Controller 
3.52 3.58 1.00 12.61 

Chlorine Day Tank 

Scale 
2.54 1.75 1.00 4.44 

The chlorine components have a high BRE rating as a result of the high consequence of failure and 

potential harm to the community and Utility personnel. 

Fluoride Chemical Feed System 

Fluoride was added to the Indian Lake WTP in 1992 and is added to the water for the dental health 

benefits to consumers. The fluoride feed pump is currently set to feed 2.1 gpd with a maximum capacity 

of 24 gpd. 

Phosphate Chemical Feed System 

Lawrence also feeds phosphate for conditioning of the existing distribution system and to sequester 

any iron present in the system. According to the 2016 MROs, the amount of phosphate used ranges 

from approximately 10 to 30 ppd. The phosphate is fed with a peristaltic Watson Marlow pump in the 
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filter building. The phosphate chemical feed pump is currently set to feed 16.7 gpd with a maximum 

capacity of 44 gpd. 

The BRE ratings of the phosphate feed system assets have been summarized in Table 2.2.3.28.  

Table 2.2.3.28: Phosphate Feed System Assets Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Phosphate Feed 

Pump 
2.54 1.75 1.00 4.44 

Phosphate Mixer 1.96 1.56 1.00 3.05 

2.2.3.3.9  Electrical 

The Indian Lake WTP has a 480/277V, 800A, MCC as its main power distribution center. Due to the 

highly corrosive environment the MCC is in poor condition. The exterior of the MCC shows extensive 

rust which may be an early indication of potential failure should the internal contacts begin to rust and 

eventually stick. The HSPs are powered by VFDs that are used as “Soft Starters” to help reduce voltage 

drop upon starting. 

The BRE ratings of the electrical assets have been summarized in Table 2.2.3.29.  

Table 2.2.3.29: Electrical Assets Evaluation Summary  

Asset Description 
Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

HSP 1 VFD 1.48 4.00 1.00 5.92 

HSP 2 VFD 1.48 4.00 1.00 5.92 

HSP 3 VFD 1.48 4.00 1.00 5.92 

MCC 3.52 4.78 1.00 16.82 

Safety Switches x2 3.06 3.72 1.00 11.39 

The MCC and safety switches have a high consequence of failure because of the community impact, 

process disruption, safety concerns, and age. 

2.2.3.3.10 SCADA 

Mission SCADA has been commissioned to control the high service pumps based on the level in the 

Oaklandon elevated storage tank. Mission also controls the remote wells at the Indian Lake well field. 

Mission SCADA is used for data collection including chlorine residual, basin (detention tank) level, 

effluent flow rate, backwash flow rate, alarm thresholds, system pressure, and pump run times.  A 

local Click PLC is used to control automatic backwash sequencing as well as chemical dosing. 

The BRE ratings of the SCADA assets have been summarized in Table 2.2.3.30.  
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Table 2.2.3.30: SCADA Assets Evaluation Summary  

Asset Description 
Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

HSP Control Panel 2.80 3.67 1.00 10.27 

Well Pump Control 

Panel 
2.80 3.14 1.00 8.79 

Instrumentation & 

Control 

3.58 3.67 1.00 13.13 

Chlorine Controls 3.06 3.42 1.00 10.46 

HMI 2.08 2.14 1.00 4.45 

Mission System Node 2.60 1.56 1.00 4.04 

The instrumentation and control, HSP field control panel, and chlorine controls have BRE ratings above 

10 due to the age, O&M protocols, impact on process, financial impact, and community disruption in 

the event of a failure. 

2.2.3.3.11 Standby Power 

Indiana Lake does not have standby power but has a portable generator connection. However, the 

portable generator receptacle is not connected to the WTP and is unable to be used.

The BRE ratings of the standby power assets have been summarized in Table 2.2.3.31.  

Table 2.2.3.31: Standby Power Assets Evaluation Summary  

Asset Description 
Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Portable Generator 

Receptacle 
1.62 2.67 1.00 4.32 

2.2.4 Storage Facilities  

The Utility operates four individual water storage facilities to serve the water distribution system. The 

total storage capacity of the four active water storage facilities is 5.1 million gallons (MG).  

According to the Recommended Standards for Water Works, the minimum storage capacity (or equivalent 

capacity) shall be equal to the average day consumption. This requirement may be reduced when the 

source and treatment facilities have sufficient capacity with standby power to supplement peak 

demands of the system.  
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For this analysis, the average day demand is used to determine the storage capacity requirement for 

the system. Table 2.2.4.1 summarizes the water storage requirements. 

Table 2.2.4.1: Existing Water Storage Requirements 

Average Day Demand Existing Storage Volume 
Additional Storage 

Required? 

3.99 MGD 5.10 MG No 

By determining the required storage requirements using the method above, the Utility has adequate 

storage requirements to meet the current storage volume requirements. No additional storage facilities 

are required at this time to meet existing requirements. 

2.2.4.1 Fort Harrison Water Storage Reservoir 

The 3 MG ground storage reservoir located at the Fort Harrison WTP site was installed circa 1913, last 

cleaned in 2004 and needs inspection. The roof of the tank requires a structural evaluation by a certified 

structural engineer. Due to the apparent age of the tank and lack of periodic maintenance, it is probable 

that the tank will require some rehabilitation.   

  
3 MG Ground Storage Reservoir 3 MG Ground Storage Reservoir Roof 

 

The BRE rating of the 3 MG ground storage reservoir has been summarized in Table 2.2.4.2.  

Table 2.2.4.2: Fort Harrison Ground Storage Reservoir Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Ground Storage 

Reservoir 
3.42 4.31 1.00 14.72 

The consequence of failure for the ground storage reservoir is high because of the large finished storage 

volume for the system. In addition, the Fort Harrison WTP will not be able to operate if the reservoir 

is not in operation. 
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2.2.4.2 Oaklandon Elevated Storage Tank 

The Oaklandon tank is a 0.50 MG elevated pedestal spheroid steel tank erected in 1983 by Universal 

Tank & Iron Works. It is located on Oaklandon Road at Broadway Street. The water level in this tank 

controls the operation of the high service pumps at Indian Lake WTP. 

In 2008, the tank was inspected by Tank Industry Consultants. The following are items that were 

observed in 2008 that have not been addressed: 

 Exterior coating does not have strong adhesion to the tank  

 Interior dry coating is showing signs of surface rust and the topcoating is peeling off 

 Interior wet coating is showing signs of surface rust 

 ANSI/OSHA and other safety related deficiencies that include: 

o A uncovered junction box on the lighting system conduit exposed wiring 

o The base cone, pedestal, bowl manhole, and interior wet ladder side rails are 

dimensionally too small 

o The base cone, pedestal, bowl manhole, and interior wet ladder head clearances are 

dimensionally too small 

o The base cone, pedestal, bowl manhole, access tube, and interior wet ladder rungs are 

not of a slip resistant design 

o The base cone, pedestal, and bowl manhole ladder rungs are not spaced at consistent 

intervals 

o Conduits and cables are attached to the base cone, pedestal, and access tube ladders 

which could interfere with the climber’s use of the ladder side rails 

o The base cone and pedestal ladder safe-climbing devices do not extend the industry 

recommended height above the condensate and top platforms 

o The spacing between horizontal bars and vertical bars on the base cone ladder safety 

cage exceed the maximum allowed spacing intervals 

o The base cone ladder safety cage width is dimensionally too small 

o The toe rooms on the access tube ladder and interior wet ladder are dimensionally too 

small 

o The access tube and interior wet ladders are not equipped with safe-climbing devices 

o The top platform access opening is not equipped with a cover 

 AWWA, sanitary, and operational deficiencies that include: 

o The gap between the overflow pipe and flap gate could allow the ingress of insects 

into the tank 

o The screening on the overflow pipe flap gate is not restrictive enough to prevent the 

ingress of insects in the tank 

o The roof vent is not of a clog-resistant design 

o The vertically-orientated roof vent screening is not shielded from wind-driven dust 

and debris 

o The gaps in the roof vent protective screening could allow the ingress of insects into 

the tank  
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The BRE rating of the Oaklandon elevated storage tank has been summarized in Table 2.2.4.3.  

Table 2.2.4.3: Oaklandon Elevated Storage Tank Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Oaklandon Tank 3.48 3.94 1.00 13.73 

The Oaklandon elevated storage tank has a high consequence of failure due to the impact on the 

community because of the potential drop in water pressure near the tank and loss of fire flow 

protection. 

2.2.4.3 52nd St. Elevated Storage Tank 

The 52nd Street tank is a 0.50 MG toro-ellipsoidal steel legged tank erected in 1973 by Universal Tank 

& Iron Works. It is located on East 52nd Street at Briar Creek Lane. The water level in this tank controls 

the operation of the high service pumps at Richardt Street and Fort Harrison WTPs.  

In 2008, the tank was inspected by Tank Industry Consultants. The following are items that were 

observed in 2008 that have not been addressed: 

 Interior coating was in adequate condition at the time of inspection but was recommended to 

be recoated within three to four years from the time of inspection 

 ANSI/OSHA and other safety related deficiencies that include: 

o The rust on the exterior ladder safe-climbing devices may not allow the devices to 

function properly 

o The head clearance on the tower ladder at the balcony access is not dimensionally 

compliant 

o The exterior ladder side rails are not dimensionally compliant 

o The rungs are not of a slip-resistant design 

o The tower ladder is not equipped with a vandal deterrent  

o The balcony access opening is not equipped with closure chains or a cover to deter 

personnel from accidentally falling from the balcony 

o The balcony railing is not dimensionally compliant 

o Pipes and other debris on the balcony floor create a trip hazard 

o The transition cone opening in the bowl is not equipped with a safety grate or railing 

 AWWA and operational deficiency: 

o A gap is present at the perimeter of the roof vent pallet 

The BRE rating of the 52nd Street elevated storage tank has been summarized in Table 2.2.4.4.  

Table 2.2.4.4: 52nd St. Elevated Storage Tank Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

52nd St. Tank 2.80 3.94 1.00 11.04 
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2.2.4.4 Winding Ridge Ground Storage Tank 

The Winding Ridge tank is a 1.10 MG bolted steel finished water ground storage tank erected in 2004 

by Engineered Storage Products, Co. The purpose of the tank is to provide additional storage in the 

southeast portion of the distribution system. However, the entire tank volume is not able to be utilized. 

Thus, approximately 750,000 gallons of the total volume can be utilized for storage. There is a 

modulating valve connected to a timed program that controls the level in the tank. In general, the tank 

fills at night and water is drawn out during the day.  

The BRE rating of the Winding Ridge tank has been summarized in Table 2.2.4.5.  

Table 2.2.4.5: Winding Ridge Ground Storage Tank Evaluation Summary  

Asset 

Description 

Probability of 

Failure 

Consequence of 

Failure 

Redundancy 

Score 

BRE Rating 

Winding Ridge 

Ground Tank 

2.60 2.69 1.00 7.00 

2.2.5 Distribution System Facilities 

The water distribution system contains approximately 224 miles of water mains, 5,050 valves, and 2,100 

municipal hydrant assemblies (this does not include private hydrants on the system). There are 

approximately 14,900 service connections (domestic, commercial, and industrial) within the system. 

All water customers are on metered services. The system has a single pressure zone with a typical 

pressure range of 50-75 psi. The distribution system is bound on all sides by the City of Indianapolis 

water system (Citizens Water). 

The existing water distribution system was analyzed for hydraulic capacity, flow, pressure, and water 

age. This analysis was completed with the use of WaterCAD hydraulic modeling software. The existing 

system model analyzed was based on the hydraulic model provided by the Utility and then updated 

to reflect the existing water demand data discussed in Chapter 2. The existing system model contained 

information on the existing water mains, pumps, wells, and tanks. No water main size smaller than 6 

inches was included in the modeling analysis or distribution system evaluation. No additional 

verification or calibration of the existing WaterCAD model was made as part of this evaluation.  

According to the Recommended Standards for Water Works, the normal working pressure in the 

distribution system should not be less than 35 psi, and the system shall be designed to maintain a 

minimum pressure of 20 psi at ground level at all points in the distribution system under all flow 

requirements.  

2.2.5.1 Water Main Break and Customer Complaint Evaluation 

Historical water main break and customer complaint information was used to prepare the distribution 

system evaluation. The date and location of each break and customer complaint was provided by the 

Utility. Water main break data was available from 2010 to 2015 and customer complaint information 

was available from mid-2013 until early 2016. Both water main breaks and customer complaints were 

mapped in geographical information system (GIS) to evaluate the data points. Areas throughout the 

distribution system with a high concentration of data points were then assessed on an individual basis 

to further understand the nature of the water main break or customer complaint point cluster.  
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High concentration areas of water main breaks were reviewed and compared to the Utility’s 

distribution system map to determine if the high number of breaks were occurring on the same water 

main, parallel mains, branch mains, services or failing appurtenances. The type of breaks was also 

considered to help understand what may be causing the failures (i.e. corrosive environment, defective 

pipe, installation error) in addition to asset age. If applicable, these areas were then considered for 

potential replacement. Each water main replacement project scope was developed considering any 

surrounding, less frequent breaks and practical extents for each replacement project. 

Customer complaint information was reviewed when it occurred within or adjacent to a water main 

replacement project area or when complaints were tightly clustered but outside the scope of a water 

main replacement project. The majority of complaints around project areas were a result of the leak, 

break or repair work completed. Typically, tightly clustered complaints outside of project areas were 

not a result of distribution system caused issues but rather a result of issues caused by the main break. 

For this reason, customer complaints were not considered as a sole basis for a potential project area.  

2.2.5.2 Pressure Evaluation 

The distribution system was evaluated under the existing average day and maximum day demand 

scenarios based on the demand distribution provided in the existing system model. Based on this 

analysis, no area of the existing distribution system experiences pressures less than 50 psi. Therefore, 

no changes to the hydraulic grade line elevation, operating conditions, or distribution characteristics 

of the existing system are required to meet the pressure requirements for the projected demands during 

the planning period.  

2.2.5.3 Fire Flow Evaluation 

The fire flow analysis used a flow rate corresponding to a fire demand requirement of at least 1,500 

gpm under static conditions in addition to existing and future maximum day demands. This fire flow 

rate was applied to each node in the WaterCAD model and the residual system pressures in the system 

were analyzed. Based on the model, most looped areas in the system meet the fire flow requirement. 

The locations that did not achieve 1,500 gpm available fire flow where those located on dead end mains 

or in the residential areas in the western portion of the distribution system. The portions of the 

distribution system that were, according to the model results, unable to provide at least 1,500 gpm fire 

flow are shown in Appendix A, Exhibit A-4. These parts of the distribution system could benefit from 

improved hydraulics. 

2.2.5.4 Hydraulic Evaluation 

An additional evaluation of the existing system was made to identify portions of the system that create 

flow restrictions during average and maximum day operating conditions. Based on this scenario, no 

section of pipe in the system model experienced a flow velocity greater than 5.5 feet per second (fps), 

which is considered to be an upper design limit for water main design. Pipes smaller than 6 inches in 

diameter were not evaluated. 
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2.2.5.5 Citizens Energy Group Connections 

The Utility currently has ten physical connection points with Citizens Energy Group (CEG). Four of 

these connections are metered and will remain and include: 

 Glennway Dr. and Fox Rd. 

 Timberline Dr. and Fall Creek Rd. 

 8450 Carroll Rd. 

 46th and Mitthoeffer Rd. 

The connections without meters will be disconnected. The connections are normally isolated by closed 

valves, but are considered a standby source of water by Utility personnel. At this time, the Utility is 

able to purchase water from CEG at their wholesale rate.  

2.2.6 Water Quality  

2.2.6.1 Field Data 

The average amount of iron measured at the filter discharge for April 2016 was 0.06 mg/L with a 

maximum of 0.11 mg/L. The average amount of manganese for April 2016 was 0.044 mg/L with a 

maximum of 0.055 mg/L. The levels of iron and manganese exceeded the SMCL 25 and 4 times, 

respectively. The iron levels are regularly exceeding the SMCL at flow rates required to meet the 

system’s average day demands.  

The Richardt WTP was evaluated to determine the cause of the iron and manganese levels above the 

SMCL at higher flow rates. The water quality was analyzed from the pre-filtration point to determine 

the amount of iron being oxidized. By doing so, the detention time of less than 30 minutes at 1,200 gpm 

could be evaluated as the cause of the elevated iron and manganese levels.  

Water quality tests were performed in April 2016 to determine the quality of the water entering the 

pressure filters. The existing filter media requires that iron and manganese be oxidized from an 

aqueous form to a particulate form in order for the physical filtration process to take place. Total iron 

and manganese were tested, with and without ascorbic acid to identify the oxidized amount of these 

constituents prior to entering the filters. Refer to Tables 2.2.6.1 and 2.2.6.2 for the water quality 

summary for manganese and iron. 

Table 2.2.6.1: Filter Influent – Manganese Levels 

Manganese (oxidized) Manganese (aqueous) Total Manganese Manganese SMCL 

0.038 mg/L 0.028 mg/L 0.066 mg/L 0.05 mg/L 

Table 2.2.6.2: Filter Influent – Iron Levels 

Ferrous Iron (oxidized) Ferric Iron (aqueous) Total Iron Iron SMCL 

1.29 mg/L 0 mg/L 1.29 mg/L 0.30 mg/L 

Refer to Appendix C for the raw water quality analyses at the Richardt, Fort Harrison, and Indian Lake 

well fields. 
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2.2.6.2 Modeling Results 

The existing system was analyzed by hydraulic modeling to estimate the age of the water in the system. 

Water age is the amount of time between the treatment of the water by the Utility and its use by the 

consumer. The age of water is a major factor in the deterioration of water quality in a distribution 

system and can affect the taste, odor, and color of the water, as well as the decay of the chlorine residual 

in the system. Water age in a system can be reduced by providing a water distribution network with 

minimal dead end mains. According to the AWWA Water Industry Database, a water age of 1.5 days is 

considered average and 3 days is considered a maximum.  

Based on the hydraulic model, locations within the existing system that have water ages that exceed 

1.5 days generally occur in dead end mains and in the fringes of the distribution system where 

residential customers are located. A summary of areas that may have water ages in excess of 1.5 days 

is as follows: 

 Various dead end water mains 

 Residential area near Edlou Place and Lowe Drive 

 Area near 46th Street and Kingsboro Drive 

 Residential area near Van Spronsen Way and Red Rock Road 

 Area near 79th Street and Winding Creek Drive 

The Utility currently has a flushing program to address dead end mains and other areas of low demand 

in the distribution system to ensure that disinfection residuals are being adequately maintained.  
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3.0 FUTURE SITUATION 

3.1 Planning Period 

This Preliminary Engineering Report (PER) is based on a 20-year planning period from 2016 to 2036.  

3.2 Population Projections 

It is assumed that the City will continue to experience an increase in population similar to that of 

Marion County. The 2010 census reports that the current population of Marion County is 903,393. 

According to the Indiana Business Research Center, the population for Marion County is projected to 

increase to 993,289 in 2030, which is a 10% increase in population, or 0.5% per year. 

Using a 0.5% annual population increase for Lawrence, the estimated population in 2036 is 52,375 

residents.  

3.3 20-year Design Demands 

Using the per capita demands calculated in Part 2.2.1.3 along with the population projections calculated 

in Part 3.2, the projected water consumption in the year 2036 for the water system is as shown in Table 

3.3.1. 

Table 3.3.1 – Projected 2036 System Demand Summary 

Average Day Maximum Day 

4.54 MGD 6.41 MGD 

 

These values were used to evaluate the capacity of the system and the future need for additional system 

treatment, storage, and distribution capacity during the study period.  

3.4 20-year System Needs 

According to the Recommended Standards for Water Works, the water facilities shall be designed for the 

maximum day demand at the design year. Following is a summary of the current and projected 

maximum day demands, along with the firm capacities of the existing facilities.  

3.4.1 Supply Capacity 

Table 3.4.1.1 shows the maximum day demand values provided in Chapter 3, along with the existing 

well capacity provided in Chapter 2.  

Table 3.4.1.1 – Well Capacity Summary 

Year Maximum Day Demand 
Existing Supply Firm Rated 

Capacity 

2016 5.54 MGD 
7.13 MGD 

2036 6.41 MGD 

Based on the information shown above, the Utility does have existing well capacity to be able to meet 

the projected water demands over the 20-year planning period. To meet the future maximum day 

demand, no additional well capacity is needed.   
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3.4.2 Treatment Capacity 

Table 3.4.2.1 shows the maximum day demand values provided in Chapter 3, along with the existing 

treatment capacity provided in Chapter 2.  

Table 3.4.2.1 – Water Treatment Capacity Summary 

Year 
Maximum Day 

Demand 

Existing Treatment 

Capacity 

2016 5.54 MGD 
5.32 MGD 

2036 6.41 MGD 

Based on the information shown above, the Utility does not have existing treatment capacity to meet 

the projected water demands over the 20-year planning period. To meet the projected 2036 maximum 

day demand, an additional 1.09 MGD (757 gpm) of treatment capacity is needed.  

3.4.3 Storage Capacity 

3.4.3.1 Average Day Volume Method 

According to the Recommended Standards for Water Works, the minimum storage capacity (or equivalent 

capacity) shall be equal to the average day consumption. This requirement may be reduced when the 

source and treatment facilities have sufficient capacity with standby power to supplement peak 

demands of the system.  

For this analysis, the average day demand is used to determine the storage capacity requirement for 

the system. Table 3.4.3.1 summarizes the water storage requirements. 

Table 3.4.3.1 – Average Day Water Storage Requirements 

Year Average Day Volume Existing Storage Volume 
Additional Storage 

Required 

2016 3.99 MG 5.10 MG None 

2036 4.54 MG 5.10 MG None 

By determining the required storage requirements using the method above, the Utility has adequate 

storage requirements to meet the future storage volume requirements. No additional storage facilities 

are required to meet future requirements. 

3.4.3.2 Operational, Fire Flow, and Emergency Volume Method 

The general rule for using an average day as the necessary volume for a water supply system does not 

always apply. Small systems require more than an average day in order to provide fire protection, 

while larger systems require less than an average day in storage because of multiple source, treatment, 

supply, and storage sources. This break from an average day demand in storage generally occurs when 

a population reaches 20,000 to 25,000 people. Because of this, it is recommended that the Utility 

considers the following analysis in determining the necessary water storage volumes for the system.  

The American Water Works Association (AWWA) recommends the total storage in a system should be 

equal to the operating storage plus the fire flow storage and the emergency storage.  
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3.4.3.2.1 Operating Storage 

A water system should have 20% of the maximum day water demand in water storage capacity to 

reduce pumping cycles, to meet surge demands, and to meet short term emergencies. This typically 

equates to the portion of the storage that the Utility uses to control the pumps.  

3.4.3.2.2 Fire Flow 

The Utility’s distribution system should be able to meet a design fire flow rate for the planning period 

concurrent with the operating storage and emergency supply requirement listed. The following 

assumptions and/or guidelines were utilized to represent system conditions and design fire flow. 

 3-hour duration fire flow  

 2,500 gpm fire flow  

3.4.3.2.3 Emergency Supply 

To determine the emergency supply of water required for a water utility, a judgment about the 

perceived vulnerability of the utility’s water supply must be made.  

Typically, if a utility has several sources and treatment facilities with standby power, the need for 

emergency storage is small. However, care should be taken to ensure that some storage would be 

available to handle a catastrophic pipe break, should one occur that could not be readily isolated and/or 

repaired. If a utility has a single supply source with no standby power and a relatively unreliable 

distribution system, a significant volume of emergency storage is recommended. The Utility has 

multiple sources of water, but does not have a standby power source at all locations. For this report, 

an emergency storage volume equal to 25% of the average day demand is assumed.  

Table 3.4.3.2 summarizes the water storage calculations from Parts 3.4.3.2.1 through 3.4.3.2.2 above.  

Table 3.4.3.2 – Estimated Water Storage Requirements 

Year 

Operating 

Storage 

(MG) 

 

Fire Flow 

Storage 

(MG) 

Emergency 

Storage 

(MG) 

Total 

Storage 

Required 

(MG) 

Existing 

Storage 

Volume 

(MG) 

Additional 

Storage 

Required 

(MG) 

2016 1.31 0.45 1.00 2.76 4.75 None 

2036 1.50 0.45 1.14 3.09 4.75 None 

3.4.4 Distribution System 

The existing water distribution system was analyzed for hydraulic capacity, flow, pressure, and water 

age under future demand conditions. The results are the same as the existing flow conditions as listed 

in Part 2.2.5. No additional pressure, fire flow, hydraulic, or water quality issues are expected in the 

current distribution system configuration during the 20-year study period for the future demand 

conditions. 
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4.0 EVALUATION OF ALTERNATIVES 

4.1 Introduction 

Several alternatives were evaluated to determine the most cost-effective solution to the future water 

treatment, storage, and distribution needs of the Utility. Whenever possible, actual costs obtained from 

equipment suppliers were used to derive the estimated costs for the various alternate solutions. The 

analysis of project costs includes both construction and non-construction costs associated with the 

alternative. Non-construction costs include design and construction engineering services, warranty 

services, O&M manuals, surveys, soil borings and tests, permits, legal and financial services, and 

administrative costs. 

4.2 Preliminary Screening of Alternatives 

Alternatives considered worthy of detailed evaluation were limited to processes that could be expected 

to provide an adequate level of service to the Utility over the 20-year planning period. Alternatives that 

were eliminated from further consideration are as described below: 

4.2.1 No Action Alternative 

The no action alternative involves no improvements at this time to the water system and allows the 

current situation to continue. The Utility’s infrastructure has deteriorated to a level resulting in a high 

level of risk to providing customers with an acceptable level of service. In addition to the deteriorating 

infrastructure assets, the treatment of raw water at the Richardt WTP is currently not meeting the 

secondary maximum contaminant level for iron at its firm rated capacity. As a result, the WTP must 

operate at less than 1,000 gpm to meet the secondary MCLs and the Utility is unable to meet the existing 

and future maximum day demands without exceeding the secondary MCLs.  

As recommended in the Recommended Standards for Water Works, a standby power supply shall be 

provided through a dedicated portable or in-place auxiliary power of adequate supply and 

connectivity. The Fort Harrison Well Field and Indian Lake Well Field currently do not have standby 

power or portable auxiliary power connection. 

If no action is taken and the water storage elevated tanks are allowed to continue to deteriorate, the 

ANSI/OSHA violations will remain a hazard for workers, the coating will continue to deteriorate which 

will allow the steel to corrode and potentially leak. 

The water mains planned for replacement are aging mains that are experiencing a high number of 

breaks over the previous five years. If no action is taken, these water mains will continue to deteriorate 

and pose problems to the Utility and customers in the community. 

As a result, this alternative has been eliminated from further consideration. 

4.2.2 Rehabilitate Existing Richardt and Fort Harrison WTPs 

This alternative includes modifying and/or upgrading the existing Richardt and Fort Harrison WTPs 

to address current operational and maintenance items and plant components most in need of 

replacement. The assets located at the WTPs are high risk assets with a BRE rating above 10 indicating 

the asset should be planned for replacement. By replacing the assets, this alternative will address most 

of the existing operational issues at the WTPs, but will not address the overall adequacy of the Utility’s 
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treatment capacity to meet current and future maximum day demands. As a result, this alternative has 

been eliminated from further consideration.  

4.2.3 Utilize Existing Telemetry/SCADA System 

Utilizing the existing Mission SCADA system does not provide isolated functionality and automation. 

Mission is a web based system that cannot operate without an internet connection. In the event of a 

loss of internet access, the Mission SCADA system will not be functional, and local hand operation 

would be required. Due to the limitations of the Mission SCADA system and potential for automation 

loss, it is not recommended to utilize the existing system.  

4.3 Feasible Alternatives 

The following alternatives are considered cost-effective, technologically, and environmentally suitable 

methods of water treatment for the Utility, and are appropriate for analysis.  The project alternatives 

were developed from the results of the BRE evaluation and capacity analysis of the system. By 

combining the two evaluations, the feasible alternatives address the most critical components of the 

water system to alleviate risk and provide water to meet future demands. 

4.3.1 Supply Alternatives 

In order to meet future maximum day demands, the well field capacity needs to be maintained at 

current levels.  Maximization of existing groundwater resources should also be considered for long 

term system planning to ensure continued reliability.  Further, operation and maintenance costs should 

be considered when assessing rehabilitation and/or decommissioning of existing assets. Two 

alternatives were evaluated for the supply facilities with respect to cost, reliability and O&M.    

4.3.1.1 Alternative WS-1:  Maintain Three Well Fields 

This alternative includes maintaining the Fort Harrison and Indian Lake well fields, while the Richardt 

well field pumps and motors will be upsized to further utilize the capacity of the groundwater resource.  

This will allow for the Utility to increase annual pumping from the Richardt well field, which 

historically has been the well field with the lowest O&M costs of the three wellfields.    This alternative 

will meet the system capacity and condition needs for the 20-year planning period.    

The existing well assets, especially at the Richardt well field, are aged and will required additional 

rehabilitation in the future that may impact their available capacity.  Should lining of the Richardt well 

casings be necessary, additional future sources of water supply will need to be investigated to 

supplement the capacity lost by casing lining.  The existing Richardt site is not suitable for the 

installation of additional wells due to sanitary setback restrictions.  Two potential locations for future 

wells are east of the Richardt site on Lawrence Schools property and south of the Richardt site at the 

soccer fields. 

As the Indian Lake well field ages, the existing wells will likely need to be replaced in the future.  This 

is not expected to be necessary during the 20-year planning period based on the age and condition of 

the existing wells.  When well replacement is needed, the existing well field parcel is suitable for the 

addition of these replacement wells.  Because of the unique aquifer characteristics in this area, 

consideration should be made in the future to properly establish the separation between the 

replacement wells and existing well casings.   
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As the Ft. Harrison well field ages, the existing wells will likely need replacement.  Similar to Indian 

Lake, this is not expected in the 20-year study period.  The placement of any replacement wells is 

limited by the existing 40-foot utility easements from DNR to the Utility.  Coordination with DNR and 

IDEM will be necessary to confirm any variance to the control of the sanitary setback by the Utility, 

which would not be met by the existing easement configuration.  Should the opportunity to expand 

the land rights within this well field develop in the future, the Utility should expand the well field to 

provide more flexibility in future well placement.   

Presently, none of the well fields have a dedicated standby power source. In case of emergencies 

resulting in loss of power, the community would not be able to meet demands. Exhibits depicting the 

proposed well field improvements are provided in Appendix A, Exhibits A-9 and A-10. The estimated 

total project cost for this alternative is $1,369,000. A more detailed cost estimate can be found in 

Appendix B, Table B-1. 

A more detailed discussion of the components of this alternative is as follows: 

Replace Richardt Well Pumps and Motors 

By maintaining the Fort Harrison and Indian Lake Well Fields, the well firm operating capacity of these 

two well field will remain at 3,200 gpm (4.61 MGD). In order to meet the future maximum day demand 

of 6.41 MGD, the Richardt well field needs to be able to produce a firm capacity of at least 2,000 gpm 

(2.89 MGD). It is recommended to replace the pumps and motors at Wells 1 and 2 to provide 1,900 gpm 

each and Well 3 to provide 1,100 gpm, which would be a firm rated capacity of 3,000 gpm (4.32 MGD).  

This increase in capacity will utilize the groundwater resource capacity at the Richardt well field, 

allowing for long term production capacity in the system with providing short term flexibility in well 

operations.  Well 5 should be pump tested and either brought into service or properly abandoned.  Well 

2 should be televised to confirm the well casing condition. 

Fort Harrison Well Field Standby Generator 

The Fort Harrison well field is located in a flood zone so the generators will likely need to be installed 

on elevated platforms approximately 10 feet above grade. Wells No. 8 and 10 will require a 200kW, 

480/277V, 3-phase standby diesel generator. Well No. 9 will require a 120kW, 480/277V, 3-phase, 

standby diesel generator. All wells will require an Automatic Transfer Switch (ATS) so that in the event 

of a power failure the generator will automatically start to restore power to the station and shut down 

when utility power returns.  Providing generators to serve multiple wells should be evaluated during 

design to determine if overall project costs can be potentially reduced. 

Indian Lake Well Field Standby Generator 

The Indian Lake well motors are fed from a central MCC so a single standby generator will provide 

power to all three wells. The wells will need a 550kW, 480/277V, 3-phase, standby diesel generator. An 

ATS will need to be provided for Automatic power restoration in the event of a power loss. 

SCADA 

The Indian Lake Well Field will continue to operate based on the level in the Indian Lake WTP clear 

well. The WTP PLC will send data over the Lawrence Water SCADA network via radio to the wells to 

call for operation. Operators will be able to adjust which wells operate or if automatic operation is 

desired a lead lag sequence can be programmed to allow for significant demand fluctuations and 

response. The wells can also be programmed to alternate so that well run times can be normalized. In 
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the event that communication to the well cannot be obtained operators will be able to run the wells 

locally by utilizing the local HMI keypad on the VFD. 

4.3.1.2 Alternative WS-2 –Decommission Indian Lake Well Field 

Because, historically, O&M costs at the Indian Lake well field have been relatively high, an alternative 

was developed for decommissioning this well field and relying solely in Ft. Harrison and Richardt for 

source water capacity.  This alternative includes decommissioning the existing Indian Lake well field, 

maintaining the existing Fort Harrison well field and increasing the capacity of the existing wells in the 

Richardt well field. Based on a 2016 evaluation, the Richardt well field is capable of a safe yield of 4,200 

gpm (6.04 MGD). By increasing the rated capacity of the wells in the Richardt well field and 

maintaining the rated capacity of the Fort Harrison well field, the total firm rated capacity of the well 

fields could increase to 5,950 gpm (8.57 MGD). The Indian Lake well field and WTP would be 

decommissioned as a part of this alternative. The estimated total project cost for this alternative is 

$741,000. A more detailed cost estimate can be found in Appendix B, Table B-2. 

The future well limitations discussed in Alternative WS-1 also apply to this alternative and should be 

considered when evaluating the suitability of each well alternative.  

A more detailed discussion of the components of this alternative is as follows: 

Fort Harrison Well Field Standby Generators 

The Fort Harrison well field is located in a flood zone so the generators will need to be installed on 

elevated platforms approximately 10 feet above grade. Wells No. 8 and 10 will require a 200kW, 

480/277V, 3-phase standby diesel generator. Well No. 9 will require a 120kW, 480/277V, 3-phase, 

standby diesel generator. All wells will require an Automatic Transfer Switch (ATS) so that in the event 

of a power failure the generator will automatically start to restore power to the station and shut down 

when utility power returns. 

Replace Richardt Well Pumps and Motors 

The Fort Harrison well field firm operating capacity is currently 1,750 gpm (2.52 MGD). By maintaining 

the Fort Harrison well field and decommissioning the Indian Lake well field, the required Richardt 

well field firm operating capacity to meet the maximum day demand would need to be at least 2,700 

gpm (3.89 MGD) to meet the future maximum day demand of 6.41 MGD. As a result, it is recommended 

to replace the pumps and motors at Wells 1 and 2 to provide 2,400 gpm each and Well 3 to provide 

1,100 gpm, which would be a firm rated capacity of 3,500 gpm (5.04 MGD).  

4.3.2 Treatment Alternatives 

4.3.2.1 Alternative WT-1:  Maintain Three Treatment Plants 

This alternative includes the treatment facility improvements necessary to match Supply Alternative 

WS-1.  Generally, this alternative includes the following: 

 New Richardt WTP (4.32 MGD FIRM Rated) 

 Ft. Harrison WTP Improvements 

 Indian Lake WTP Improvements 

The estimated total project cost for this alternative part is $12,339,000.  A more detailed description of 

the parts of this alternative are as follows: 
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4.3.2.1.1 Part A: Richardt WTP Phase II 

The Richardt WTP project was previously designed, bid, and permitted but not constructed. The costs 

for the prior design, bid, and permitting were not included in this report. The new Richardt WTP will 

have a total capacity of 3,000 gpm (4.32 MGD) and a firm rated capacity of 2,000 gpm (2.88 MGD).  This 

will increase the water system firm treatment capacity to 6.98 MGD, which meets the existing 

maximum day water demand. The existing wells will be used to supply the new facility. Select 

components, as noted below, will be sized for a 3,000 gpm firm capacity to accommodate a capacity 

expansion of the entire facility in the future. An exhibit depicting the proposed Richardt Street Water 

Treatment Plant site plan is provided in Appendix A, Exhibit A-8. The estimated total project cost for 

this alternative part is $5,824,500. A more detailed cost estimate can be found in Appendix B, Table 

B-3. The components of this part of alternative WT-1 are more particularly described as follows: 

Treatment Building 

A new treatment building will be constructed to house the filter piping and high service pumps for the 

new treatment process. The new building (Phase II) will add on to the Phase I facility that was 

previously constructed in 2013. The base construction method for the building will be steel framed, 

steel sided construction to match the Phase I facility. CMU block to 3’ above grade and a standing seam 

roof will also be provided to match the Phase I facility. 

The base treatment building will be sized to contain three (3) pressure filters with room for a fourth, 

and three (3) high service pumps with room and below-grade piping for a fourth. This plan will require 

a building footprint of 30’ by 70’ at a minimum, and is based on the high service pumps being installed 

in the same room and across from the filter piping.  

Raw Water Connection 

The connection for the new treatment facility will be made to the raw water piping between well No. 

1 and the west detention basin with a new ductile iron main. A tapping sleeve and valve can be used 

to maintain continued operation of the existing wells and treatment facility until the new facility is 

ready for startup. 

Aerators 

Two (2) induced draft aerators, each having a rated capacity of 1,500 gpm, will be provided. Piping 

provisions will be provided to bypass the aerators or to isolate one aerator at a time for service.  

Detention Tank 

A cast-in-place concrete detention tank will be provided. The detention tank will be sized based on a 

plant firm capacity of 3,000 gpm for 30 minutes of detention time, which results in a tank volume of 

90,000 gallons. The detention tank will be below-grade and located remotely from the treatment 

building. The location of the detention tank away from the treatment building will reduce the 

construction duration for the facility and eliminate the constant source of humidity and other 

atmospheric influences of the tank compared to if it were located under the treatment building floor. 

The detention tank will be configured so that one half of the tank can be taken off-line at a time for 

maintenance and cleaning. Pressure transmitters will be provided in each half of the detention tank to 

monitor the water levels in the tank. 
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High Service Pumps 

Three (3) high service pumps will be provided. Each high service pump will be of the vertical turbine 

type and have a rated capacity of 1,000 gpm to match the plant filtration rate. The high service pumps 

will be configured to pump from the detention tank through the pressure filters and into the 

distribution system.  It is anticipated that the required total dynamic head of the pumps will be around 

160-170 feet, which will result in 60 HP motors on the pumps.  Premium efficiency inverter duty rated 

motors with VFDs will be provided for the high service pumps.  

The overall height of the treatment building will be coordinated with the high service pump 

dimensions, and an overhead rail hoist system will be provided to allow the Utility to pull each pump 

and motor for service. 

Pressure Filters 

Three (3) pressure filters will be provided. Each filter will have a filtration capacity of 1,000 gpm based 

on a filter loading rate of 3 gpm/ft2. The filters will be horizontal, end-piped, two cell units with 

anthracite filter media for iron and manganese removal. The filters are expected to be 12’ diameter by 

38’ long with the face piping inside the treatment building and the remainder of the filters located 

outside. The total filtration capacity will be 3,000 gpm, and the firm filtration capacity will be 2,000 

gpm with one filter out of service. At a backwash rate of 15 gpm/ ft2 of filter area, each cell will require 

2,500 gpm for a backwash cycle. 

Each filter will be provided with a flow meter and loss of head gauge. An online turbidity meter will 

be provided on the backwash header for monitoring backwash effluent quality. Backwash cycles will 

be fully automated with manual overrides, and filter valves will be pneumatically actuated by a 

compressed air system.  

Backwash Tank 

A new cast-in-place backwash tank will be provided on the site. The backwash tank will be sized to 

accept the wash water from three pressure filters. Using a backwash rate of 2,500 gpm per cell for 15 

minutes, a two-cell backwash for three filters will require a backwash tank volume of approximately 

60,000 gallons.  

The backwash tank will discharge to the existing sanitary sewer collection system. The pumping station 

rate will need to be approximately 85 gpm based on emptying the detention tank over a 12 hour period. 

This pumping duration assumes that none of the backwash water will be recycled. 

Chemical Feed Improvements 

New chlorine feed points will be provided in the detention tank and post-filtration. The chemical 

pumps will be adjustable based on the process flow rate at each respective feed point. It is anticipated 

that phosphate will continue to be fed with the new WTP. 

Electrical Improvements 

The new electrical room will be located in the north end of the Phase I building. Because the Phase I 

building is already constructed, it will be necessary to identify the size and location of the required 

electrical equipment and their respective conduit. Because of this, it will be necessary to run conduit 

and wire overhead from the Phase I electrical room to interior loads. Exterior loads and feeds can be 

routed through the wall, but the number of conduit required may become excessive and it is 
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recommended that the primary and generator feeds are placed in conduit through the Phase I floor 

slab if practical. 

The new MCC in the base alternative will contain the starters for all the high service pumps and other 

loads within the building. Also, new starters with VFDs for the wells will be located in the Phase I 

building new MCC and the necessary electrical modifications at the well houses themselves will be 

provided. The relocation of the well starters and VFD to the new facility will greatly improve the 

environmental conditions for those pieces of equipment, which will result in increased longevity and 

reduced service requirements. 

A new electrical service to the facility will be required. The location of the service feed and transformer 

will be based on the location of the electrical room and coordinated with the electric utility. A new 

service to the facility will allow the existing plant to operate on the existing feed without disruption to 

service for reconfiguration to the new plant. 

Standby Power Improvements 

According to the Recommended Standards for Water Works, a dedicated standby power source shall be 

provided so that water may be treated and/or pumped to the distribution system during power outages 

to meet the average day demand. To meet this requirement, a new standby power generator will be 

provided. The base alternative generator will be pad mounted with a diesel fuel supply and a sound 

attenuating enclosure. The generator will be sized to run the new plant and wells based on the firm 

rated capacity (i.e. 2 high service pumps and 3 wells). Preliminary sizing of the generator indicates that 

a 500 kW unit will be sufficient.  

SCADA Improvements 

The SCADA system will tie in local control equipment as well as remote sites located throughout the 

City. Unlicensed radios and/or cellular modems will be utilized where applicable. The SCADA system 

will provide a common monitoring and control platform for all equipment, in addition to system wide 

alarming and reporting capability. 

The SCADA system will allow for full monitoring, control, and partial automation of the treatment 

process, including the status of well pumps, detention tank levels, high service pumps, filter rates, filter 

backwash automation, valve status, chemical feed rates, and flow metering.  

Existing Facility Demolition 

Once the new treatment plant is complete and online, the existing detention basins, aerators, high 

service pumps, filter building, filters, backwash tank, piping, electrical, and other items will be 

demolished. The existing wells, well houses, and raw water piping will remain in service with the new 

WTP. The existing site will be re-graded and seeded. 

Site Work and Yard Piping 

The site work consists of new yard piping, electrical, water, and sewer connections, backwash water 

piping, drives and sidewalks, new fencing, grading, asphalt, drainage systems, new site entrance, and 

landscaping.  
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4.3.2.1.2 Part B - New Fort Harrison WTP Filter Building and Facility Rehabilitation  

The filter building and interior process components are in extremely poor condition. The chlorine day 

tank, fluoride tank, and phosphate tank are located in the same room as the filters and process piping 

causing extensive corrosion. According to the Recommended Standards for Water Works, fluoride should 

be isolated from other chemicals to prevent contamination, vented to the outdoors, secondary controls 

in place to prevent overfeeding, and personal protective equipment nearby including emergency 

deluge showers and eye wash stations. As a result, it is recommended that the filter building be 

demolished and a new building be constructed. Select components, as noted below, will be sized for a 

3,000 gpm (4.32 MGD) future firm capacity to accommodate expansion of the entire facility in the 

future. An exhibit depicting the proposed Fort Harrison Water Treatment Plant site plan is provided 

in Appendix A, Exhibit A-7. The estimated total project cost for this alternative part is $6,137,500. A 

more detailed cost estimate can be found in Appendix B, Table B-4. The components of this part of 

alternative WT-1 are more particularly described as follows: 

Filter Building 

In the new filter building, larger, end-piped horizontal pressure filters will be used to reduce the filter 

building footprint. The new filter building will be constructed of brick facia and white siding for the 

gable to match the existing pump house building and a minimum of 2,200 square feet.  

Aerators 

Two (2) induced draft aerators, each having a rated capacity of 1,500 gpm, will be provided. Piping 

provisions will be provided to bypass the aerators or to isolate one aerator at a time for service.  

Detention Tank 

A cast-in-place concrete detention tank will be provided. The detention tank will be sized based on a 

plant firm capacity of 3,000 gpm for 30 minutes of detention time, which results in a tank volume of 

90,000 gallons. The detention tank will be below-grade and located remotely from the treatment 

building. The location of the detention tank away from the treatment building will reduce the 

construction duration for the facility and eliminate the constant source of humidity and other 

atmospheric influences of the tank compared to if it were located under the treatment building floor. 

The detention tank will be configured so that one half of the tank can be taken off-line at a time for 

maintenance and cleaning. Pressure transmitters will be provided in each half of the detention tank to 

monitor the water levels in the tank. 

Pressure Filters 

Three pressure filters will be provided each with a capacity of 1,000 gpm based on a loading rate of 3 

gpm/ft2. The filters will be horizontal, end-piped, two cell units with dual media sand and anthracite 

media for iron and manganese removal. The filters are expected to be 12’ diameter by 38’ long with the 

face piping inside the filter building and the remainder of the filters located outside. The total filter 

capacity will be 3,000 gpm (4.32 MGD) and the firm rated capacity will be 2,000 gpm (2.88 MGD). The 

new filter building will allow for expansion to be able to house a fourth to increase the total filter 

capacity to 4,000 gpm (5.76 MGD) and a firm rated capacity of 3,000 gpm (4.32 MGD). 

Backwash Tank 

A new cast-in-place backwash tank will be provided on the site. The backwash tank will be sized to 

accept the wash water from three pressure filters. Using a backwash rate of 2,500 gpm per cell for 15 
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minutes, a two-cell backwash for three filters will require a detention tank volume of approximately 

60,000 gallons.  

The backwash tank will discharge to the existing sanitary sewer collection system. The pumping station 

rate will be based on emptying the detention tank over a 12 hour period, which will result in a 

backwash pumping rate of approximately 85 gpm.  

3 MG Ground Storage Reservoir 

The 3 MG ground storage reservoir requires an inspection and structural evaluation of the roof. It is 

assumed that the tank will remain and continue to be used. However, any recommended 

improvements from the structural evaluation should be addressed as a part of this project. 

High Service Pumps 

High service pumps 1 and 3 will be replaced with new horizontal centrifugal type pumps rated at a 

capacity of 1,200 gpm. The high service pumps will be configured to pump from the 3 MG storage 

reservoir into the distribution system.  New premium efficiency inverter duty rated motors with VFDs 

will be provided for the high service pumps.  

Process Valves and Actuators 

The new filter building will have flanged ductile iron process piping with valves and pneumatic 

actuators. The actuators and backwash process will be automatically controlled via SCADA, but 

provisions will be available to manually control the backwash process. 

Chlorine Feed System 

A new sodium hypochlorite feed system will be located in an isolated chlorine room. The feed system 

will include feed piping, feed pump, secondary containment, louver, exhaust fan, and unit heater.  

Fluoride Feed System 

A new fluoride feed system will be located in an isolated room. The feed system will include feed 

piping, feed pump, louver, and exhaust fan.  

Electrical 

The new filter house will include an electrical room which will serve to isolate the electrical equipment. 

A power panel will be installed to serve the HVAC loads as well as a new lighting panel transformer. 

Power to the new filter building will be served by the high service pump MCC, ensuring both buildings 

remain in operation in the event of a power outage. 

SCADA 

The SCADA system will tie in local control equipment as well as remote sites located throughout the 

township. Unlicensed radios and/or cellular modems will be utilized where applicable. The SCADA 

system will provide a common monitoring and control platform for all equipment, in addition to 

system wide alarming and reporting capability. 

The SCADA system will allow for full monitoring, control, and partial automation of the treatment 

process, including the status of well pumps, detention tank levels, high service pumps, filter rates, filter 

backwash automation, valve status, chemical feed rates, and flow metering. 
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4.3.2.1.3 Part C – Indian Lake WTP Improvements 

The estimated total project cost for this alternative part is $377,000. A more detailed cost estimate can 

be found in Appendix B, Table B-5. The components of this part of alternative WT-1 are more 

particularly described as follows: 

SCADA 

The Indian Lake WTP will need a new centralized PLC which will be the data concentrator for the 

plant. I/O for the high service pumps, chemical pumps, electric actuators, and any other miscellaneous 

devices will be routed through the PLC and the programmed to perform their desired functions. Some 

of these functions will include automatic backwash control based on flow rates to help conserve water 

that is wasted during the backwash sequence. Chemical dosing control with online analyzers may also 

be utilized to ensure correct dosing as well as to reduce chemical consumption. 

4.3.2.2 Alternative WT-2: Decommission Indian Lake Water Treatment Plant 

This alternative includes the treatment facility improvements necessary to match Supply Alternative 

WS-2.  Generally, this alternative includes the following: 

 New Richardt WTP (5.40 MGD FIRM Rated) 

 Ft. Harrison WTP Improvements 

 Indian Lake WTP Decommissioned 

The estimated total project cost for this alternative part is $12,331,000.  A more detailed description of 

the parts of this alternative are as follows: 

4.3.2.2.1 Part A: Richardt WTP Phase II 

This alternative also includes the construction of a new groundwater treatment plant on the existing 

Richardt Street site, similar to as described in Alternative WT-1.  However, the new treatment plant 

will have a total capacity of 5,000 gpm (7.20 MGD) and a firm rated capacity of 3,750 gpm (5.40 MGD).  

This will increase the water system firm treatment capacity to 7.92 MGD, which meets the existing and 

future maximum day water demands. Select components, as noted below, will be sized for a 3,750 gpm 

firm capacity to accommodate a capacity expansion of the entire facility in the future. The estimated 

total project cost for this alternative is $6,193,500. A more detailed cost estimate can be found in 

Appendix B, Table B-6. This alternative is more particularly described as follows: 

Treatment Building 

A new treatment building will be constructed to house the filter piping and high service pumps for the 

new treatment process. The new building (Phase II) will add on to the Phase I facility previously 

constructed in 2013. The base construction method for the building will be steel framed, steel sided 

construction to match the Phase I facility. CMU block to 3’ above grade and a standing seam roof will 

also be provided to match the Phase I facility. 

The base treatment building will be sized to contain three (3) pressure filters with room for a fourth, 

and three (3) high service pumps with room and below-grade piping for a fourth. This plan will require 

a building footprint of 30’ by 70’ at a minimum, and is based on the high service pumps being installed 

in the same room and across from the filter piping.  
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Raw Water Connection 

The connection for the new treatment facility will be made to the raw water piping between well No. 

1 and the west detention basin with a new ductile iron main. A tapping sleeve and valve can be used 

to maintain continued operation of the existing wells and treatment facility until the new facility is 

ready for startup. 

Aerators 

Two (2) induced draft aerators, each having a rated capacity of 2,000 gpm, will be provided. Piping 

provisions will be provided to bypass the aerators or to isolate one aerator at a time for service.  

Detention Tank 

A cast-in-place concrete detention tank will be provided. The detention tank will be sized based on a 

future plant firm capacity of 3,750 gpm for 30 minutes of detention time, which results in a tank volume 

of 112,500 gallons. The detention tank will be below-grade and located remotely from the treatment 

building. The location of the detention tank away from the treatment building will reduce the 

construction duration for the facility and eliminate the constant source of humidity and other 

atmospheric influences of the tank compared to if it were located under the treatment building floor. 

The detention tank will be configured so that one half of the tank can be taken off-line at a time for 

maintenance and cleaning. Pressure transmitters will be provided in each half of the detention tank to 

monitor the water levels in the tank. 

High Service Pumps 

Three (3) high service pumps will be provided with room for a fourth. Each high service pump will be 

of the vertical turbine type and have a rated capacity of 1,250 gpm to match the plant filtration rate. 

The high service pumps will be configured to pump from the detention tank through the pressure 

filters and into the distribution system.  It is anticipated that the required total dynamic head of the 

pumps will be around 160-170 feet, which will result in 75 HP motors on the pumps.  Premium 

efficiency inverter duty rated motors with VFDs will be provided for the high service pumps.  

The overall height of the treatment building will be coordinated with the high service pump 

dimensions, and an overhead rail hoist system will be provided to allow the Utility to pull each pump 

and motor for service. 

Pressure Filters 

Three (3) pressure filters will be provided with room for a fourth. Each filter will have a filtration 

capacity of 1,250 gpm based on a filter loading rate of 3 gpm/ft2. The filters will be horizontal, end-

piped, two cell units with anthracite filter media for iron and manganese removal. The filters will have 

the face piping inside the treatment building and the remainder of the filters located outside. The total 

filtration capacity will be 3,750 gpm, and the firm filtration capacity will be 2,500 gpm with one filter 

out of service. At a backwash rate of 15 gpm/ ft2 of filter area, each cell will require 2,500 gpm for a 

backwash cycle. 

Each filter will be provided with a flow meter and loss of head gauge. An online turbidity meter will 

be provided on the backwash header for monitoring backwash effluent quality. Backwash cycles will 

be fully automated with manual overrides, and filter valves will be pneumatically actuated by a 

compressed air system.  
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Backwash Tank 

A new cast-in-place backwash tank will be provided on the site. The backwash tank will be sized to 

accept the wash water from three pressure filters. Using a backwash rate of 3,125 gpm per cell for 15 

minutes, a two-cell backwash for three filters will require a backwash tank volume of approximately 

95,000 gallons.  

The backwash tank will discharge to the existing sanitary sewer collection system. The pumping station 

rate will be based on emptying the detention tank over a 12 hour period, which will result in a 

backwash pumping rate of approximately 130 gpm. This pumping duration assumes that none of the 

backwash water will be recycled. 

Chemical Feed Improvements 

New chlorine feed points will be provided in the detention tank and post-filtration. The chemical 

pumps will be adjustable based on the process flow rate at each respective feed point. It is anticipated 

that phosphate will continue to be required to be fed with the new WTP. 

Electrical Improvements 

The new electrical room will be located in the north end of the Phase I building. Because the Phase I 

building has been constructed, it is necessary to identify the size and location of the required electrical 

equipment and their respective conduit. Because of this, it will be necessary to run conduit and wire 

overhead from the Phase I electrical room to interior loads. Exterior loads and feeds can be routed 

through the wall, but the number of conduit required may become excessive and it is recommended 

that the primary and generator feeds are placed in conduit through the Phase I floor slab if practical. 

The new MCC in the base alternative will contain the starters for all the high service pumps and other 

loads within the building. Also, new starters with VFDs for the wells will be located in the Phase I 

building new MCC and the necessary electrical modifications at the well houses themselves will be 

provided. The relocation of the well starters and VFD to the new facility will greatly improve the 

environmental conditions for those pieces of equipment, which will result in increased longevity and 

reduced service requirements. 

A new electrical service to the facility will be required. The location of the service feed and transformer 

will be based on the location of the electrical room and coordinated with the electric utility. A new 

service to the facility will allow the existing plant to operate on the existing feed without disruption to 

service for reconfiguration to the new plant. 

Standby Power Improvements 

According to the Recommended Standards for Water Works, a dedicated standby power source shall be 

provided so that water may be treated and/or pumped to the distribution system during power outages 

to meet the average day demand. To meet this requirement, a new standby power generator will be 

provided. The base alternative generator will be pad mounted with a diesel fuel supply and a sound 

attenuating enclosure. The generator will be sized to run the new plant and wells based on the firm 

rated capacity (i.e. 2 high service pumps and 3 wells).  

SCADA Improvements 

The SCADA system will tie in local control equipment as well as remote sites located throughout the 

township. The local Fiber Network will be the primary network infrastructure. Unlicensed radios 
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and/or cellular modems will be utilized where fiber is not applicable. The SCADA system will provide 

a common monitoring and control platform for all equipment, in addition to system wide alarming 

and reporting capability. 

The SCADA system will allow for full monitoring, control, and partial automation of the treatment 

process, including the status of well pumps, detention tank levels, high service pumps, filter rates, filter 

backwash automation, valve status, chemical feed rates, and flow metering.  

Existing Facility Demolition 

Once the new treatment plant is complete and online, the existing detention basins, aerators, high 

service pumps, filter building, filters, backwash tank, piping, electrical, and other items will be 

demolished. The existing wells, well houses, and raw water piping will remain in service with the new 

WTP. The existing site will be re-graded and seeded. 

Site Work and Yard Piping 

The site work consists of new yard piping, electrical, water, and sewer connections, backwash water 

piping, drives and sidewalks, new fencing, grading, asphalt, drainage systems, new site entrance, and 

landscaping. 

4.3.2.2.2 Part B - New Fort Harrison WTP Filter Building and Facility Rehabilitation  

This part of Alternative WT-2 is the same as described in Alternative WT-1 for the Fort Harrison 

Treatment Plant.   

The filter building and interior process components are in extremely poor condition. The chlorine day 

tank, fluoride tank, and phosphate tank are located in the same room as the filters and process piping 

causing extensive corrosion. According to the Recommended Standards for Water Works, fluoride should 

be isolated from other chemicals to prevent contamination, vented to the outdoors, secondary controls 

in place to prevent overfeeding, and personal protective equipment nearby including emergency 

deluge showers and eye wash stations. As a result, it is recommended that the filter building be 

demolished and a new building be constructed. Select components, as noted below, will be sized for a 

3,000 gpm (4.32 MGD) future firm capacity to accommodate expansion of the entire facility in the 

future. An exhibit depicting the proposed Fort Harrison Treatment Plant site plan is provided in 

Appendix A, Exhibit A-7. The estimated total project cost for this alternative part is $6,137,500. A more 

detailed cost estimate can be found in Appendix B, Table B-4. The components of this part of 

alternative WT-1 are more particularly described as follows: 

4.3.2.2.3 Part C – Indian Lake WTP Decommissioned 

Once the Richardt and Fort Harrison Wells and Treatment facilities are upgraded, the existing Indian 

Lake Treatment Plant will be removed from service.   

4.3.3 Storage Alternatives 

The two elevated tanks were inspected in 2008 by Tank Industry Consultants. After the tanks were 

inspected, not all of the recommended safety and maintenance improvements were completed due to 

funding limitations. 
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4.3.3.1 Alternative ST-1 - Oaklandon Rd. Elevated Tank Rehabilitation 

The 2008 inspection report recommended the interior and exterior of the tank be recoated over the next 

five years. Since 2008, the exterior and interior of the tank have not been recoated and will be completed 

as a part of the tank rehabilitation. The rehabilitation work will also address the number of 

ANSI/OSHA safety-related deficiencies and AWWA operating deficiencies present, as listed in 

Chapter 3. An inspection of the tank is recommended prior to completing any work and is included in 

the total project cost.  

The estimated project cost of the work is $600,000. A more detailed cost estimate can be found in 

Appendix B, Table B-7.  

4.3.3.2 Alternative ST-2 - 52nd St. Elevated Tank Rehabilitation 

The 2008 inspection report recommended the interior and exterior of the tank be recoated over the next 

five years. In 2014, the exterior of the tank was recoated by L.C. United Painting Co. Since 2008, the 

interior of the tank has not been recoated and will be completed as a part of the tank rehabilitation. The 

rehabilitation work will also address the number of ANSI/OSHA safety-related deficiencies and one 

AWWA operating deficiency present, as listed in Chapter 3. An inspection of the tank is recommended 

prior to completing any work and is included in the total project cost.  

The estimated project cost of the work is $476,000. A more detailed cost estimate can be found in 

Appendix B, Table B-8.  

4.3.4 Distribution System 

The water main projects identified for replacement are old cast iron mains that have been experiencing 

a high number of breaks over the past 5 years. Two of the water main projects are located near the old 

downtown area of the City and impact a high number of customers as well.   

4.3.4.1 Alternative DS-1 - Downtown (E 47th St.) Water Main  

The 2-inch to 8-inch cast iron water mains located in this project area have a high number of breaks 

and service connections. The Downtown E. 47th St. Water Main Replacement project consists of the 

replacement of approximately 5,950 feet of 2-inch to 8-inch cast iron water mains with PVC water mains 

including valves, hydrants, and other related appurtenances necessary for installation. The project is 

located on E. 47th St. between N. Sadler Dr. and N. Franklin Rd. 

The estimated project cost of the work is $1,528,000. A more detailed cost estimate can be found in 

Appendix B, Table B-9.  

4.3.4.2 Alternative DS-2 - N. Kitley Ave./Karen Drive Area Water Main  

The 4-inch and 6-inch cast iron water mains located in this project area have a high number of breaks 

and service connections. The N. Kitley Ave., Leone Dr., Karen Dr. Water Main Replacement project 

consists of the replacement of approximately 6,950 feet of 4-inch to 6-inch cast iron water mains with 

PVC water mains including valves, hydrants, and other related appurtenances necessary for 

installation. The project is located on N. Kitley Ave., Katherine Dr., N. Kenyon Dr., Karen Dr., and 

Leone Dr. on the west side of the distribution system. 

The estimated project cost of the work is $1,844,000. A more detailed cost estimate can be found in 

Appendix B, Table B-10.  
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4.3.4.3 Alternative DS-3 - Sumac Lane Water Main  

The 6-inch and 8-inch ductile iron water mains located in the project area serve a low number of 

customers but have experienced a high number of breaks. The Sumac Ln. Water Main Replacement 

project consists of the replacement of approximately 2,600 feet of 6-inch to 8-inch cast iron water mains 

with PVC water mains including valves, hydrants, and other related appurtenances necessary for 

installation. The project area is located on Fall Creek Dr. and Sumac Ln. south of Hermosa Dr. 

The estimated project cost of the work is $469,000. A more detailed cost estimate can be found in 

Appendix B, Table B-11.  

4.3.4.4 Alternative DS-4 – Winding Ridge Booster Station Improvements 

A new PLC will allow operators to monitor and control the existing booster pump control panel as well 

as miscellaneous I/O including standby power, alarming, tank level, etc. The booster station can operate 

based on an operator set time, or the PLC can be programmed to automatically recycle the tank on an 

operator selectable schedule. The estimated project cost of the work is $124,000. A more detailed cost 

estimate can be found in Appendix B, Table B-12.  
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5.0 EVALUATION OF ENVIRONMENTAL IMPACTS 

The Utility is proposing drinking water system improvements that are required to meet the water 

needs of its Utility customers in the coming years, as determined in the Utility’s 2016 Water System 

Capital Improvements Plan.  The Utility’s existing water service area is bound by its corporate limits 

which extend north to Fall Creek Road and 86th Street, east to Carroll Road, south to 42nd Street, and 

west to Shadeland Avenue.  The Utility’s distribution system contains approximately 14,900 customers. 

The proposed project areas consist of improvements at the Fort Harrison water treatment plant (WTP), 

Richardt WTP, Fort Harrison and Indian Lake well fields, the Oaklandon Road and 52nd Street 

elevated tanks, and three water main projects.  Refer to Exhibit A-1 in Appendix A for the location of 

the proposed project areas.  This section of the PER will focus on the environmental impacts for the 11 

proposed projects. 

The proposed project areas are located within Lawrence Township of Marion County, on the 

Cumberland, Fishers, McCordsville and Indianapolis East Quadrangle Maps.  The proposed project 

areas are located in Section 11, Township 16 North, Range 4 East; Section 12, Township 16 North, Range 

4 East; Section 8, Township 16 North, Range 5 East; Section 5, Township 16 North, Range 5 East; Section 

30, Township 17 North, Range 5 East; Section 29, Township 17 North, Range 5 East; and Section 34, 

Township 17 North, Range 5 East.  A USGS Topographic Map is provided in Appendix A, Exhibit 

A-12. 

5.1 Disturbed and Undisturbed Land 

Land is considered undisturbed if it has not been significantly disturbed by construction activity in the 

last 50 years.  Land that has been cleared of trees is considered archeologically undisturbed.  The 

primary land disturbances for the proposed project areas will occur in previously disturbed lands.  

Details for each proposed project are listed below: 

1) Fort Harrison Well Field Standby Power Generators – The Fort Harrison Well Field has a total 

of three active groundwater wells that supply water to the Fort Harrison WTP.  None of the 

existing wells have an onsite/stationary backup power source; this project proposes to install a 

diesel/electric dual-powered generator at each active well.  The installation of the generators 

will include an elevated platform for each generator and the installation of electrical conduit 

below grade from the generator to the well house. Based on the previous construction of the 

well houses, access drives, and aerial photographs, the platforms and the electrical conduit will 

be installed in previously disturbed land.  The total area of land disturbance for the generators 

and conduit is not expected to exceed one acre.   

2) Indian Lake Well Field Standby Power Generator – The Indian Lake Well Field has a total of 

three active groundwater wells that supply water to the Indian Lake WTP.  None of the existing 

wells have an onsite/stationary backup power source; this project proposes to install a 

diesel/electric dual-powered generator at Well #14 to remedy this issue. The two additional 

active wells have existing electrical connections to Well #14.  The installation of the generators 

will include an elevated platform and the installation of electrical conduit below grade from 

the generator to the well house.  Based on the previous construction of the well houses, access 

drives, and aerial photographs, the platforms and the electrical conduit will be installed in 

previously disturbed land.  The total area of land disturbance is not expected to exceed one 

acre.   
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3) Richardt WTP Phase IA – The production capacity at the Richardt WTP is currently limited by 

the amount of iron and manganese present in the finished water.  To remedy this issue, the 

condition of the filter media is to be investigated and corrected as necessary.  It is expected that 

the filter media and hatches will need to be replaced with new air valves added to the filters.  

All work will be performed in previously disturbed land within the existing footprint of the 

WTP and no land disturbance is expected.  

4) Richardt WTP Phase II – The project consists of constructing a new groundwater treatment 

plant on the existing Richardt Street site that will be approximately 2,100 square feet.  All 

construction will occur on previously disturbed land. The total area of land disturbance is 

expected to exceed one acre.   

5) Fort Harrison WTP Improvements – The project includes demolishing the existing WTP and 

constructing a new filter building.  The project will occur on previously disturbed land.  The 

total area of land disturbance is expected to exceed one acre.   

6) Water System Telemetry & SCADA Improvements –The SCADA system will connect local 

control equipment and remote sites located throughout the township allowing for full 

monitoring, control, and partial automation of the treatment process, including the status of 

well pumps, detention tank levels, high service pumps, filter rates, filter backwash automation, 

valve status, chemical feed rates and flow monitoring.  The project consists of interior 

improvements only and will not disturb any land.   

7) Downtown East 47th Street Water Main Project – The project consists of replacing 

approximately 5,950 feet of 2-inch to 8-inch cast iron water mains with PVC water mains 

including valves, hydrants, and other related appurtenances necessary for installation.  The 

existing mains are expected to remain in the ground, either to be capped or filled with fillable 

material.  The new mains are to be installed in near proximity to the existing mains, within the 

same right-of-way and easements, along City streets.  The corridor for installation of the water 

main will be less than 20 feet.  All work for this project will occur within previously disturbed 

land.  The total area of land disturbance is expected to exceed one acre.   

8) N. Kitley Avenue/Karen Drive Area Water Main Project – The project consists of replacing 

approximately 6,950 feet of 4-inch to 6-inch cast iron water mains with PVC water mains 

including valves, hydrants and other related appurtenances necessary for installation.  The 

existing mains are expected to remain in the ground, either to be capped or filled with fillable 

material.  The new mains are to be installed in near proximity to the existing mains, within the 

same right-of-way and easements, along City streets.  The corridor for installation of the water 

main will be less than 20 feet.  All work for this project will occur within previously disturbed 

land.  The total area of land disturbance is expected to exceed one acre.   

9) Sumac Drive Water Main Project – The project consists of replacing approximately 2,600 feet 

of 6-inch to 8-inch cast iron water mains with PVC water mains including valves, hydrants, 

and other related appurtenances necessary for installation.  The existing mains are expected to 

remain in the ground, either to be capped or filled with fillable material.  The new mains are 

to be installed in near proximity to the existing mains, within the same right-of-way and 

easements, along City streets.  The corridor for installation of the water main will be less than 

20 feet.  All work for this project will occur within previously disturbed land.  The total area of 

land disturbance is expected to exceed one acre.   
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10) Oaklandon Road Tank Rehabilitation – The rehabilitation of the Oaklandon Road Tank 

includes the repainting of the exterior and interior surfaces.  Safety and operating deficiencies 

previously identified will also be corrected.  All work will occur within previously disturbed 

land, within the existing footprint of the facility and no land disturbance is expected. 

11) 52nd Street Tank Rehabilitation – The rehabilitation of the 52nd Street Tank includes the 

repainting of the interior surface and cathodic protection added to the interior of the tank.  

Safety and operating deficiencies previously identified will also be corrected.  All work will 

occur within previously disturbed land, within the existing footprint of the facility and no land 

disturbance is expected. 

Soil excavation will be required during the construction processes as identified above.  Borrow soil will 

not be needed during construction.  Sediment removed during construction will be stockpiled and used 

as backfill. Excess soil that remains from excavation activities will be disposed of properly.  For projects 

where the total area of land disturbance is expected to exceed one acre, a Construction/Land 

Disturbance Stormwater Permit will be obtained in accordance with 327 IAC 15-5 (Rule 5 permit) for 

stormwater runoff associated with construction activities.  Silt fencing, erosion control blankets and 

other appropriate measures, if necessary, will be utilized to prevent erosion in the areas of construction 

activity.  Based on aerial photographs, minimal tree removal is likely. Disturbed land will be 

temporarily seeded if permanent seeding is delayed. 

5.2 Archaeological, Historical and Architectural Resources 

5.2.1 Archaeological Survey 

The proposed project areas are located on previously developed land and will have no negative 

impacts on archaeological sites.  The project areas have been previously disturbed during construction 

of the wells, well houses, access roads, installation of water lines, and other construction activities.  As 

such, a Phase I Archaeological Reconnaissance is not required.   

5.2.2 Historic Sites and Architectural Resources 

The proposed projects have been evaluated for the presence of historical or architectural structures and 

landmarks.  The Pike and Lawrence Townships, Marion County Interim Report (March 1994) was 

reviewed for historic properties within the proposed project areas.  The report identified the following 

properties near the proposed project areas:   

1) Fort Harrison Well Field Standby Power Generators – no historical structures are located near 

the project area. 

2) Indian Lake Well Field Standby Power Generator – no historical structures are located near the 

project area. 

3) Richardt WTP Phase IA – the construction and operation of the project will not affect the 

following: Lawrence High School located at 7500 East 56th Street (097-295-00154). 

4) Richardt WTP Phase II – the construction and operation of the project will not affect the 

following: Lawrence High School located at 7500 East 56th Street (097-295-00154). 

5) Fort Harrison WTP Improvements – no historical structures are located near the project area. 

6) Water System Telemetry & SCADA Improvements – no historical structures will be impacted. 
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7) Downtown East 47th Street Water Main Project – the construction and operation of the project 

will not affect the following: the house located at 7480 East 46th Street (097-295-00156) and the 

house located at 7602 East 46th Street (097-295-00157). 

8) N. Kitley Avenue/Karen Drive Area Water Main Project – no historical structures are located 

near the project area. 

9) Sumac Drive Water Main Project– the construction and operation of the project will not affect 

the following: Day Cemetery located at 7800 Indian Lake Road (097-393-00034) and Emery 

House located at 7700 Indian Lake Road (097-393-00035). 

10) Oaklandon Road Tank Rehabilitation – the construction and operation of the project will not 

affect the following: Oaklandon State Bank located at 6546 Oaklandon Road (097-393-00072), 

Dr. J. K. Heltman House located at 6564 Oaklandon Road (097-393-00073), Morse/Lingle House 

located at 11904 Broadway (097-393-00100), and the house located at 6555 Oaklandon Road 

(097-393-00110). 

11) 52nd Street Tank Rehabilitation – no historical structures are located near the project area. 

The relevant sections and associated maps of the Marion County Interim Report are located in 

Appendix D.  Refer to Appendix A, Exhibit A-13 for a map from the Indiana State Historic 

Architectural and Archeological Research Database (SHAARD) mapping tool (SHAARDGIS).  

Additional assessments or actions may be required for the proposed project areas once the review by 

the State Revolving Fund (SRF) staff is completed and agency comments reviewed. 

The proposed projects will avoid impacts to historical properties and cemeteries.  The following 

websites were checked for historic sites around the project areas.   

 The SHAARDGIS from the DNR DHPA viewed online (http://gis.in.gov/apps/ 

dnr/SHAARDGIS/) – the tool identified Day Cemetery, Fort Harrison State Park, Historic 

District near Fort Harrison WTP, and the Historic District near Oaklandon Road Tank.  Day 

Cemetery and the two Historic Districts will not be affected by construction or operation of the 

projects.  The Fort Harrison Well Field is located within the Fort Harrison State Park, however, 

all work will be minor in nature and will occur within existing utility easements. 

 The National Park Services’ National Historic Landmark Survey information for Indiana, 

viewed online (http://www.nature.nps.gov/nnl/state.cfm?State=IN) – No National Natural 

Landmark sites were identified in or near the project areas.  

 The DNR DHPA Indiana Properties Recently Listed in the National and State Registers (dated 

Mary 2014), viewed online (http://www.in.gov/dnr/historic/files/hp-Recent_listings.pdf) -

Oaklandon Historic District (NR-2298) listed on September 18, 2013.  The Oaklandon Tank 

Rehabilitation project is located near the identified Oaklandon Historic District; however, the 

Historic District will not be affected by the construction or operation of the project.  

5.3 Wetlands 

Wetlands are areas that are inundated or saturated by water for a period of time that allows vegetation 

to grow that is adapted for such soil conditions.  Wetlands are identified by having hydric soils, 

wetland hydrology and hydrophytic vegetation.  Wetlands are important because they provide a 

wildlife habitat, filter nutrients and sediments and control flooding.  A Wetlands Map from the Indiana 

Map GIS Atlas (http://inmap.indiana.edu/ viewer.htm) is provided as Appendix A, Exhibit A-14.  
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Wetlands are not identified within the proposed project areas; thus wetlands will not be affected by 

construction or operation of the projects.  Impacts and disturbance of wetlands will be avoided or 

minimized if identified for the proposed projects. The Indiana Department of Environmental 

Management (IDEM) and the U.S. Army Corps of Engineers (USACE) regulate construction activities 

in a wetland.  A USACE Section 404 Permit under the Clean Water Act (CWA) and an IDEM Section 

401 Water Quality Certification (401/404 Permits) will not be required for the proposed work.  

5.4 Hydrology 

5.4.1 Surface Waters 

Surface waters include rivers, streams, creeks, lakes and reservoirs.  Surface waters are important 

sources of drinking water, irrigation, power generation and recreation.  The Indiana Map GIS Atlas 

was used to identify any ephemeral (intermittent) and perennial (permanent) streams.  The surface 

water map is included as Appendix A, Exhibit A-15.  Disturbances in a waterway below the ordinary 

high water mark require 401/404 Permits.  Permits will be likely for an unnamed tributary to Fall Creek 

for the Sumac Drive Water Main project unless impacts can be minimized by directionally drilling.  The 

unnamed tributary is identified as an intermittent stream.  A trenchless method of installation will be 

used if possible to avoid impacts to the waterway.  If open cutting is necessary, measures to minimize 

impacts and mitigate waterway will be implemented.  Additionally, regulations were reviewed to 

determine if the Project will impact streams characterized as any of the below:  

 Waters of limited use listed in 327 IAC 2-1.5-19 (a) and 327 IAC 2-1-11 (a) – None in the Project 

Areas. 

 Exceptional use streams listed in 327 IAC 2-1-11(b) – None in the Project Areas. 

 Natural, Scenic Recreational Rivers and Streams listed in 312 IAC 7-2 – None in the Project 

Areas. 

 Salmonid Streams listed in 327 IAC 2-1.5-5(a) (3) – None in the Project Areas. 

 Outstanding River list (Natural Resource Commission Non-Rule Policy Document) – None in 

the Project Areas. 

As described in Section 5.1, a Rule 5 Permit is expected for the Richardt WTP Phase II project, Fort 

Harrison WTP Improvements project, Downtown East 47th Street Water Main project, N. Kitley 

Avenue/Karen Drive Area Water Main project, and the Sumac Drive Water Main project.  The plans 

will include appropriate erosion and sediment control measures and practices to be implemented to 

minimize siltation of adjacent waterways and erosion of soils during the construction.   

5.4.2 100-Year Floodplains and Floodways 

A floodway is the river and the adjacent land reserved to carry and discharge flood waters.  The 100-

year floodplain is the land along a waterway that has a one percent chance of flooding in a year.  

Floodplains help reduce flooding and recharge groundwater.  The Indiana Map GIS Atlas was used to 

identify the 100-year floodplain and floodway.  The Floodplain Map is included as Appendix A, 

Exhibit A-16.  The Fort Harrison Well Field Standby Power Generator project and the Indian Lake Well 

Field Standby Power Generator project are located within the floodway for Fall Creek.  The above-

grade structures will be elevated on platforms at least two feet above the base flood elevation (BFE) per 

regulatory requirements for critical infrastructure. The floodplain for Fall Creek falls under DNR 

jurisdiction and may require a permit for construction in a floodway; however, an exemption is 

expected since the planned construction practices will have no adverse loss to the cross-sectional area 

of the floodway. 
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Approximately 400 feet of water main will be installed within the floodway/floodplain for the Sumac 

Drive Water Main Project.  The construction of the underground water main will be temporary in 

nature and not adversely affect the cross-sectional area of the floodway. Additionally, the drainage 

area of the unnamed tributary is less than one square mile which is exempt from permitting 

requirements. 

5.4.3 Soil Conditions and Groundwater  

The Web Soil Survey program (http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm) developed 

and maintained by the National Resource Conservation Service (NRCS) was referenced to obtain 

information on the depth to the water table for the proposed project areas.  The proposed project areas 

located in the Fort Harrison and Indian Lake Well Fields are comprised primarily of Gessie silt loam 

(Ge) with a depth to groundwater of 153 centimeters.  The remaining proposed project areas are 

comprised primarily of Crosby Silt Loam (CrA) and Brookston Silty Clay Loam (Br) with a depth to 

groundwater of 15 centimeters. Dewatering may be required to temporarily lower the groundwater 

table in some areas while installing the water mains.  Minor fluctuations in groundwater levels will be 

temporary in nature.  Discharge from dewatering activities will be filtered or settled to remove 

sediment and will not be directly discharged to any waterway, wetland or stormwater conveyance.  

Notes to this effect will be included in the Project plan sheets and specifications.  Soil borings will be 

obtained as necessary to evaluate soil suitability and determine groundwater depths.  A Soil Survey 

Map is provided in Appendix A, Exhibit A-17. 

The Wellhead Protection Program was implemented in Indiana to protect groundwater drinking 

supplies from pollution and implemented strategies for municipalities to prevent the contamination of 

the drinking water sources.  Based on the type of project, some additional construction practices may 

apply when a project is located within a Wellhead Protection Area (WHPA).  IDEM’s Wellhead 

Proximity Determinator (http://www.in.gov/ idem/cleanwater/pages/wellhead/) was viewed to 

determine if the project areas are located within a WHPA.  The application identified that the Richardt 

WTP Phase IA & Phase II, Fort Harrison Well Field Standby Power Generator, and Indiana Lake Well 

Field Standby Power Generator projects are located within a WHPA.  Appropriate measures will be 

taken to ensure construction activities for the identified proposed projects do not present a 

contamination risk to groundwater supplies. 

Oil and gas wells are borings in the ground that are used to extract petroleum hydrocarbons and 

natural gas.  The wells are direct openings to the ground and groundwater and are susceptible to 

contamination from petroleum spills.  The Indiana Map GIS Atlas indicated no oil or gas wells are 

identified near or adjacent to the proposed project areas.  No underground pipelines are located within 

the proposed project areas or traverse a portion of the proposed projects. 

A sole source aquifer is an underground water supply designated by the U.S. Environmental Protection 

Agency (USEPA) as the principal source of drinking water for an area.  Due to the limited alternatives 

of drinking water in these areas, additional project approval by the USEPA is required.  According to 

the USEPA Region 5 Designated Sole Source Aquifer map (https://www3.epa.gov/region5/water/ 

gwdw/solesourceaquifer/), the proposed projects are not located in the counties associated with a Sole 

Source Aquifer. 

5.5 Plants and Animals 

Endangered, threatened and rare species are evaluated by the DNR or the USFWS to protect significant 

natural areas and the species that depend on those areas.  Protecting these areas and species is 

http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm
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important to biodiversity, agriculture and ecosystems.  The construction and operation of the proposed 

projects are not expected to pose a threat to or negatively impact state or federal-listed endangered 

species and their habitat.  Minimal tree removal is expected as the proposed projects are located in 

previously disturbed or cleared lands.   

DNR will be contacted immediately if it is determined that a species from the Indiana or Federal List 

is found to be disturbed by construction activities.  The proposed projects will be implemented to 

minimize impacts to non-endangered species and their habitat.   

The Indiana Bat (Myotis Sodalis) is a Federal and State listed endangered species and the northern long-

eared bat (Mytosis septentrionalis) is a state species of concern that both migrate into Indiana in the 

summer months.  Minimal tree removal is expected for construction of the proposed projects and the 

project areas may include bat habitat.  If requested by a State agency, tree removal will not be conducted 

between April 1 and September 30 to avoid potential impacts to the Indiana Bat.  

Emerald Ash Borer (Agrilus planipennis Fairmaire) is an exotic beetle that damages all species of ash 

trees (genus Fraxinus) and other hardwood trees. Marion County is designated as an Emerald Ash 

Borer Quarantined County by IDEM.  In accordance with State (327 IAC 18-3-18) and Federal (7 CFR 

301.53-1 through 301.53-9) regulations, all trees potentially containing Emerald Ash Borer will be 

managed appropriately. 

5.6 Prime Farmland 

The loss of farmland as a natural resource due to construction activities that may threaten the ability to 

produce food in sufficient quantities for the United States.  The NRCS was contacted to determine the 

impacts for the proposed projects on prime and/or unique farmland.  A Farmland Conversion Impact 

Rating form was submitted to NRCS.  The NRCS concluded that the proposed projects will not cause 

a conversion of prime farmland. Refer to Appendix E for copies of NRCS correspondence and the 

completed Farmland Conversion Impact Rating form.   

A Rule 5 Permit for stormwater runoff associated with construction activities is expected for the 

Richardt WTP Phase II project, Fort Harrison WTP Improvements project, Downtown East 47th Street 

Water Main project, N. Kitley Avenue/Karen Drive Area Water Main project, and the Sumac Drive 

Water Main project since they will disturb more than one acre of land as indicated in Section 5.1.  The 

plans will include appropriate erosion and sediment control measures and practices to be implemented 

to minimize siltation of adjacent waterways and erosion of soils on the construction site.   

5.7 Influence of Local Geology 

Karst is a landscape formed from the dissolution of limestone and is characterized by sinkholes, caves 

and underground drainage systems.  Karst features and underground aquifers are susceptible to 

pollution and contamination from infiltrating surface waters.  The study area does not contain Karst 

features.  These underground features are not prevalent for the project areas according to the 

information obtained from the Indiana Map GIS Atlas.  

5.8 Air Quality 

Air pollution is generated from factories, vehicles, equipment and naturally occurring sources such as 

windblown dust.  Short-term air quality impacts for the proposed projects may generate dust and noise 

during construction.  The project areas are located in residential, commercial and undeveloped areas. 
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Mitigation measures include limiting construction activity to daylight hours on weekdays to minimize 

noise effects.  Construction specifications will require proper control measures be utilized to control 

wind erosion from construction areas.  Proper cleanup practices will be required to reduce the 

generation of dust and other construction debris.  When impacts cannot be avoided, appropriate 

measures will be utilized.  Long-term air quality impacts are not expected for this Project. Open 

burning of trees and brush is not allowed for this Project according to 326 IAC 4.   

The USEPA has established ambient air quality standards for criteria pollutants (carbon monoxide, 

lead, nitrogen dioxide, ozone, particulate matter, and sulfur dioxide) to protect the environment and 

public welfare.  Counties and populated areas are designated as attainment or nonattainment areas.  If 

a pollutant level is above the regulated level, then the air quality is worse than the established 

acceptable standards (nonattainment area).  The air quality for an attainment area is equal to or less 

than the established level for a pollutant.  Lawrence Township in Marion County is considered an 

attainment area for the criteria pollutants that may affect public health and welfare 

(http://www.in.gov/idem/airquality/2339.htm).  The proposed projects will operate emergency 

generators for the WTPs and Well Fields.  The operation of the emergency generators will follow the 

requirements established by the National Emissions Standards for Hazardous Air Pollutants 

(NESHAP) and are expected to have minimal impacts on future compliance with air quality standards. 

5.9 Open Space and Recreational Opportunities 

Open and recreational spaces are non-developed areas for public use that enhance the environmental 

quality of neighborhoods or communities.  The construction and operation for the proposed projects 

will neither create nor destroy open space and recreational opportunities.  Construction specifications 

will require that proper control measures be utilized to control stormwater runoff and erosion from 

proposed construction sites. The project areas that are located near or in areas used for recreational 

activities were identified according to local and county websites available and a review of aerial 

photographs; the identified projects are listed below: 

 The Oaklandon Road Tank Rehabilitation project is located within the City’s Oaklandon Play Park; 

however, a portion of the Park is reserved for Utility use.  The project will only cause a temporary 

impact during construction activities that will not eliminate any open or recreational spaces.  Upon 

completion of the project the Oaklandon Play Park will resume normal operation. 

 The Fort Harrison WTP project is located within the defined boundaries of the Fort Harrison State 

Park; however, the portion of the Park where the project is located is reserved for Utility use.  The 

project will not cause any temporary or permanent impacts to any other portions of the Park. 

 The Sumac Drive Water Main project is located adjacent to the Upper Fall Creek Loop Trail.  The 

project is not expected to cause any temporary or permanent impacts to the Upper Fall Creek Loop 

Trail. 

 The Indian Lake Well Field Standby Generator project is located adjacent to the Upper Fall Creek 

Loop Trail; however, the location of the project is reserved for Utility use.  The project is not 

expected to cause any temporary or permanent impacts to the Upper Fall Creek Loop Trail. 

 The Fort Harrison Well Field Standby Generator project is located within the boundary of the 

Upper Fall Creek Look Trail; however, the location of the project is reserved for Utility use.  The 

project is not expected to cause any temporary or permanent impacts to the Upper Fall Creek Loop 

Trail. 
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5.10 Lake Michigan Coastal Program 

The DNR program coordinates local agencies and organizations for the protection and sustainable use 

of natural and cultural resources along Lake Michigan.  The program protects areas and properties, 

improves recreational areas and revitalizes waterfronts.  The Coastal Program Area map provided on 

IDEM’s website (http://www.in.gov/dnr/lakemich/6039.htm) was reviewed.  The construction and 

operation of the proposed projects will not affect the Lake Michigan Coastal Zone. 

5.11 National Natural Landmarks 

The National Parks Service protects areas recognized as containing outstanding biological and 

geological resources or examples of natural history.  The Indiana National Natural Landmarks website 

(http://www.nature.nps.gov/nnl/state.cfm?State=IN) identified no National Natural Landmarks within 

the project areas or Marion County. Therefore, the construction and operation of the proposed projects 

will not affect National Natural Landmarks.  No local landmarks were identified in or near the project 

areas.  The construction and operation of the proposed projects will not affect local landmarks. 

5.12 Secondary Impacts 

The Utility, through the authority of its council, planning commission or other means, will ensure that 

future development, as well as future drinking water systems or treatment works projects connected 

to SRF-funded facilities will not adversely impact wetlands, wooded areas, steep slopes, 

archaeological/historical/structural resources, or other sensitive environmental resources.  The Utility 

will require new development and infrastructure projects to be constructed within the guidelines of 

the USFWS, DNR, IDEM and other environmental review authorities.  

5.13 Mitigation Measures 

Erosion control measures will be implemented during all construction activity.  Areas disturbed by 

construction will be restored and revegetated with seeding and other measures such as erosion control 

blankets, as necessary.  A Rule 5 Permit for stormwater runoff associated with construction activities 

is expected for the Richardt WTP Phase II project, Fort Harrison WTP Improvements project, 

Downtown East 47th Street Water Main project, N. Kitley Avenue/Karen Drive Area Water Main 

project, and the Sumac Drive Water Main project since they will disturb more than one acre of land.  

The Sumac Drive Water Main project involves one (1) waterway crossing of an unnamed tributary to 

Fall Creek.  As stated in section 5.4.1, a trenchless method of installation for the water main will be 

used if possible to avoid impacts to the waterway.  If open cutting is necessary, measures to minimize 

impacts and mitigate waterway should be implemented.  No wetland impacts are expected for any of 

the proposed projects.  Tree removal is likely, but will be minimal and avoided where possible. Tree 

cutting restrictions may be required to minimize the potential for impacts to the Indiana Bat.   
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6.0 PROPOSED PROJECT 

6.1 Description 

The recommendations were made after evaluation of construction costs, feasibility of construction, 

environmental impacts, and prioritization of benefits to the Utility. 

6.1.1 Selected Alternatives 

The selected alternatives for the proposed project include alternatives WS-1, WT-1 (Parts A, B, & C), 

ST-1, ST,2, DS-1, DS-2, DS-3, and DS-4. Phase I includes alternatives WS-1, WT-1 (Part A), ST-1, and 

DS-3. Phase II includes alternatives WT-1 (Parts B & C), ST-2, DS-1, DS-2, and DS-4.   

6.2 Estimated Project Costs 

The estimated pre-design project costs of the proposed project are shown in Table 6.2.1. 

Table 6.2.1 – Estimated Pre-Design Project Costs 

Project 

No. 
Description Cost Phase I Phase II 
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 --  



November 2016  184616.03.004 

Revised January 9, 2017  PG. 82  

6.3 Project Schedule 

The proposed schedule for the Phase I and Phase II water system improvements is listed in Table 6.3.1. 

Table 6.3.1 – Proposed Schedule 

Activity Phase I Date Phase II Date 

Public hearing December 13, 2016 

December 13, 2016 
Rate Study December 2016 

December 2016 
Submit PER to SRF January 2017 

November 25, 2016 
Anticipated PER approval by SRF March 2017 

March 2017 
Begin Engineering Design March 2017 March 2018 

Submit IDEM Construction Permit 

Application including Plans & Specifications  

October 2017 October 2018 

Anticipated approval of IDEM Construction 

Permit including Plans & Specifications 

November 2017 November 2018 

Receipt of Bids November 2017 November 2018 

Post-Bid Financial & Loan Closing December 2017 December 2018 

Contract Award February 2018 February 2019 

Start Construction March 2018 March 2019 

Substantial Completion of Construction June 2019 June 2020 

Final Completion July 2019 July 2020 
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7.0 LEGAL, FINANCIAL, AND MANAGERIAL CAPABILITIES 

The Lawrence Utilities Service Board, consisting of five members, serves as the governing body for the 

water utility. Currently, the Utility’s water distribution system is metered; usage rates are tiered 

depending on customer usage. The Utility’s water rates are included in Appendix F. In addition, there 

is a billing system in place; monthly statements are sent to customers. 

The Utility plans to finance the improvement costs through the State Revolving Fund (SRF) Loan 

Program, which would provide for a 20-year, low interest loan. A preliminary rate case study has not 

been conducted at this point but will be completed in the future. 

A completed Signatory Authorization Resolution Form, PER Acceptance Resolution form, and SRF 

Financial Information Form is included in Appendix F. 
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8.0 PUBLIC PARTICIPATION 

A copy of this PER will be delivered to the Mayor’s Office and Utility Operations Center on December 

3, 2016. It was available at the Utility Operations Center for the public to view for ten days prior to the 

public hearing. 

A public hearing to discuss the PER was held at the City of Lawrence Government Building on 

December 13, 2016. The following items relating to public participation are provided in Appendix G.  

 Copy of the Publisher’s Affidavit from the newspaper for the public hearing notice, 

 Public hearing attendance record, 

 Minutes of the public hearing, and  

 Copy of the mailing labels for public hearing attendees and other parties that might be 

interested in receiving copies of the Environmental Impact Statement. 

Written comments received from the public during the period from ten days before to five days after 

the public hearing will be submitted to SRF once they have been received. 
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Note:

Total Price

50,000$                   

1 Electrical (power service and distribution, lighting, and motor starter) 2

Item Description Quantity Unit Unit Price

EA 35,000$         70,000$                   

2 Indian Lake Well Field Generator 1

4 Replace Well Pumps and Motors 3 EA 40,000$         120,000$                 

LSUM

Subtotal 995,000$                 

10% Contingency 100,000$                 

170,000$       170,000$                 

9 Mob./Demob./Bonds/Insurance 1 LSUM 50,000$         

330,000$                 3 Fort Harrison Well Field Generators 1 LSUM 330,000$       

60,000$                   8 SCADA Programming & Startup Support- Fort Harrison Well Field 3 EA 20,000$         

LSUM

274,000$                 

Total Probable Project Costs

Total Probable Construction Costs 1,095,000$            

All probable construction costs are based upon 2016 dollars. Construction materials and costs have been volatile in recent years. In providing these cost estimates, Wessler Engineering has no

control over the costs of labor, equipment, materials, or contractors' methods of pricing. The cost estimates are provided on the basis of the Engineer's qualifications and experience. Wessler

Engineering makes no warranty, expressed or implied, as to the accuracy of such cost estimates as compared to bids or actual costs.

1 Survey, Design, Bid, Construction Administration, and Inspection 1 LSUM 273,750$       273,750$                 

Total Probable Non-Construction Costs

Total Price

1,369,000$            

Item Description Quantity Unit Unit Price

50,000$                   

7 SCADA Equipment- Fort Harrison Well Field 3 EA 25,000$         75,000$                   

5 SCADA Equipment- Indian Lake Well Field 1 LSUM 40,000$         40,000$                   

6 SCADA Programming & Startup Support- Indian Lake Well Field 1

10 Final Cleanup & Restoration 1 LSUM 50,000$         

30,000$         30,000$                   



Note:

330,000$       330,000$                 

1 Electrical 1 LSUM 35,000$         35,000$                   

27,000$                   

Item Description Quantity Unit Unit Price Total Price

2 Fort Harrison Well Field Generators 1 LSUM

4 Mob./Demob./Bonds/Insurance 1 LSUM 27,000$         

148,250$                 

Total Probable Non-Construction Costs

Subtotal 539,000$                 

10% Contingency 54,000$                   

148,000$                 

All probable construction costs are based upon 2016 dollars. Construction materials and costs have been volatile in recent years. In providing these cost estimates, Wessler Engineering has no

control over the costs of labor, equipment, materials, or contractors' methods of pricing. The cost estimates are provided on the basis of the Engineer's qualifications and experience. Wessler

Engineering makes no warranty, expressed or implied, as to the accuracy of such cost estimates as compared to bids or actual costs.

Total Probable Construction Costs 593,000$                 

Item Description Quantity Unit Unit Price Total Price

Total Probable Project Costs 741,000$                 

1 Survey, Design, Bid, Construction Administration, and Inspection 1 LSUM 148,250$       

120,000$                 3 Richardt Well Pump and Motor Replacement 3 EA 40,000$         

27,000$                   5 Final Cleanup & Restoration 1 LSUM 27,000$         



Item Description Quantity Unit Unit Price Total Price

3 Excavation/Backfill 1 LSUM 150,000$       150,000$                

2 Existing Facility Demolition 1 LSUM 160,000$       160,000$                

1 Phase IA Filter Rehabilitation (new media, hatches, air valves) 4 EA 35,500$         142,000$                

5 Backwash Holding Tank - 60,000 gallon 1 LSUM 115,000$       115,000$                

4 Detention Tank - 90,000 gallon 1 LSUM 180,000$       180,000$                

7 Filter - 1,000 gpm 3 EA 300,000$       900,000$                

6 Aerator - 1,500 gpm 2 EA 68,000$         136,000$                

9 Process Piping 1 LSUM 250,000$       250,000$                

8 High Service Pump - 1,000 gpm 3 EA 30,000$         90,000$                  

11 Chlorine Analyzers 1 LSUM 40,000$         40,000$                  

10 Chemical Feed Piping and Equipment 1 LSUM 80,000$         80,000$                  

13 Turbidimeter 1 LSUM 12,000$         12,000$                  

12 Fluoride Feed System 1 LSUM 7,500$            7,500$                     

15 Lab & Control Room Furnishings 1 LSUM 25,000$         25,000$                  

14 Level and Pressure Instruments 1 LSUM 30,000$         30,000$                  

17 HVAC 1 LSUM 75,000$         75,000$                  

16 Plumbing 1 LSUM 40,000$         40,000$                  

19 SCADA Equipment 1 LSUM 140,000$       140,000$                

18 Electrical (MCC, transformers, lighting panels, conduit, and wire) 1 LSUM 250,000$       250,000$                

22 Generator - 500 kW Diesel 1 LSUM 160,000$       160,000$                

21 Meters 1 LSUM 35,000$         35,000$                  

24 Building - 30'x72' 2,200 SQ FT 190$               418,000$                

23 Doors & Windows 1 LSUM 20,000$         20,000$                  

26 Building Specialties 1 LSUM 30,000$         30,000$                  

25 Fencing/Gates 1 LSUM 40,000$         40,000$                  

28 Detention Tank Transfer Valves 1 LSUM 15,000$         15,000$                  

27 Miscellaneous Metals 1 LSUM 40,000$         40,000$                  

30 Well Motor VFD's 4 EA 20,000$         80,000$                  

29 Pump Crane & Clearwell Hoist 1 LSUM 20,000$         20,000$                  

32 Concrete Sidewalk 1 LSUM 16,000$         16,000$                  

31 Coatings - Filters and Piping 1 LSUM 70,000$         70,000$                  

34 Dewatering 1 LSUM 17,000$         17,000$                  

33 Stone Drives 1 LSUM 12,000$         12,000$                  

15,000$                  

39 Well House Rehabilitation 1 LSUM 140,000$       140,000$                

37 Storm Drainage 1 LSUM 55,000$         

40 Mob./Demob./Bonds/Insurance 1 LSUM 138,000$       138,000$                

Subtotal 4,580,500$             

20 SCADA Programming & Startup Support 1 LSUM 140,000$       140,000$                

55,000$                  

38 Well 4 Rehabilitation 1 LSUM 25,000$         25,000$                  

36 Site Asphalt 1 LSUM 180,000$       180,000$                

35 Site Grading, Seeding, & Landscaping 1 LSUM 15,000$         

10% Contingency 458,000$                

Total Probable Construction Costs 5,038,500$           

Final Cleanup & Restoration 1 LSUM 92,000$         92,000$                  41



Note:

Total Probable Non-Construction Costs 786,000$               

Total Probable Project Costs 5,824,500$           

3 Survey, Design, Bid, Construction Administration, and Inspection 1 LSUM 756,000$       756,000$                

2 Well Field Safe Yield Analysis 1

15,000$         LSUM

All probable construction costs are based upon 2016 dollars. Construction materials and costs have been volatile in recent years. In providing these cost estimates, Wessler Engineering has no

control over the costs of labor, equipment, materials, or contractors' methods of pricing. The cost estimates are provided on the basis of the Engineer's qualifications and experience. Wessler

Engineering makes no warranty, expressed or implied, as to the accuracy of such cost estimates as compared to bids or actual costs.

Item Description Quantity Unit Unit Price Total Price

15,000$                  

LSUM 15,000$                  15,000$         

1 Study 1



Note:

20 Storage Building 500 SQ FT 150$               75,000$                  

21 New Pump Building Standing Seam Metal Roof 1 LSUM 50,000$         50,000$                  

3 Detention Tank - 90,000 gallon 1 LSUM 180,000$       180,000$                

4 Aerator - 1,500 gpm 2 EA 68,000$         136,000$                

11 Fluoride Chemical Feed System 1 LSUM 7,500$           7,500$                     

30,000$                  30,000$         LSUM1Chemical Feed Analyzers10

17 SCADA Programming & Startup Support (Does not incl. Wells- See WS-1) 1 LSUM 100,000$       100,000$                

13 Plumbing 1 LSUM 50,000$         

16 SCADA Equipment (Does not incl. Wells- See WS-1) 1 LSUM 150,000$       150,000$                

15 Electrical (MCC, conduit, wire, and lighting) 1 LSUM 140,000$       140,000$                

12 Lab Equipment 1 LSUM 30,000$         30,000$                  

14 HVAC 1 LSUM 85,000$         85,000$                  

50,000$                  

Item Description Quantity Unit Unit Price Total Price

2 Excavation/Backfill 1 LSUM 170,000$       170,000$                

1 Existing Building Demolition 1 LSUM 150,000$       150,000$                

7 High Service Pumps 1 & 3 Replacement - 1,200 gpm 2 EA 30,000$         60,000$                  

5 Horizontal Pressure Filter - 1,000 gpm 3 EA 310,000$       930,000$                

6 Backwash Holding Tank - 60,000 gallon 1 LSUM 125,000$       125,000$                

9 Chemical Feed Piping & Equipment 1 LSUM 90,000$         90,000$                  

8 Process Piping 1 LSUM 185,000$       185,000$                

19 Filter Building 2,200 SQ FT 200$               440,000$                

18 Doors & Windows 1 LSUM 30,000$         30,000$                  

23 Gantry Crane 1 LSUM 20,000$         20,000$                  

22 Micellaneous Metals 1 LSUM 40,000$         40,000$                  

25 Asphalt Paving 1 LSUM 110,000$       110,000$                

24 Coatings - Filters & Piping 1 LSUM 80,000$         80,000$                  

27 Site Grading, Seeding, & Landscaping 1 LSUM 20,000$         20,000$                  

26 Dewatering 1 LSUM 20,000$         20,000$                  

125,000$                

30 Final Cleanup & Restoration 1 LSUM 85,000$         85,000$                  

28 3 MG Storage Reservoir Rehabilitation 1 LSUM 750,000$       750,000$                

29 Mob./Demob./Bonds/Insurance 1 LSUM 125,000$       

All probable construction costs are based upon 2016 dollars. Construction materials and costs have been volatile in recent years. In providing these cost estimates, Wessler Engineering has no

control over the costs of labor, equipment, materials, or contractors' methods of pricing. The cost estimates are provided on the basis of the Engineer's qualifications and experience. Wessler

Engineering makes no warranty, expressed or implied, as to the accuracy of such cost estimates as compared to bids or actual costs.

Subtotal 4,463,500$             

10% Contingency 446,000$                

Total Probable Construction Costs 4,909,500$            

1,228,000$   1,228,000$             

Total Probable Non-Construction Costs 1,228,000$            

Total Probable Project Costs 6,137,500$            

Total PriceItem Description Quantity Unit Unit Price

1 Survey, Design, Bid, Construction Administration, and Inspection 1 LSUM



Note:

Item Description Quantity Unit Unit Price Total Price

100,000$                 

1 Electrical (Conduit and wire for SCADA) 1 LSUM 60,000$         60,000$                   

2 SCADA Equipment 1 LSUM 100,000$       

14,000$                   

3 SCADA Programming & Startup Support 1 LSUM 100,000$       100,000$                 

4 Mob./Demob./Bonds/Insurance 1 LSUM 14,000$         

Subtotal 274,000$                 

10% Contingency 27,000$                   

Total Probable Construction Costs 301,000$                 

76,000$                   

Item Description Quantity Unit Unit Price Total Price

1 Survey, Design, Bid, Construction Administration, and Inspection 1 LSUM 76,000$         

Total Probable Non-Construction Costs 76,000$                   

Total Probable Project Costs 377,000$                 

All probable construction costs are based upon 2016 dollars. Construction materials and costs have been volatile in recent years. In providing these cost estimates, Wessler Engineering has no

control over the costs of labor, equipment, materials, or contractors' methods of pricing. The cost estimates are provided on the basis of the Engineer's qualifications and experience. Wessler

Engineering makes no warranty, expressed or implied, as to the accuracy of such cost estimates as compared to bids or actual costs.



Item Description Quantity Unit Unit Price Total Price

2 Excavation/Backfill 1 LSUM 200,000$       200,000$                 

1 Existing Facility Demolition 1 LSUM 160,000$       160,000$                 

4 Backwash Holding Tank - 95,000 gallon 1 LSUM 150,000$       150,000$                 

3 Detention Tank - 112,500 gallon 1 LSUM 225,000$       225,000$                 

6 Filter - 1,250 gpm 3 EA 325,000$       975,000$                 

5 Aerator - 2,000 gpm 2 EA 75,000$          150,000$                 

7 High Service Pump - 1,250 gpm 3 EA 30,000$          90,000$                   

8 Well Pump and Motor 3 EA 40,000$          120,000$                 

10 Chemical Feed Piping and Equipment 1 LSUM 80,000$          80,000$                   

9 Process Piping 1 LSUM 250,000$       250,000$                 

12 Fluoride Feed System 1 LSUM 7,500$            7,500$                      

11 Chlorine Analyzers 1 LSUM 40,000$          40,000$                   

14 Level and Pressure Instruments 1 LSUM 30,000$          30,000$                   

13 Turbidimeter 1 LSUM 12,000$          12,000$                   

16 Plumbing 1 LSUM 40,000$          40,000$                   

15 Lab & Control Room Furnishings 1 LSUM 25,000$          25,000$                   

18 Electrical (MCC, transformers, lighting panels, conduit, and wire) 1 LSUM 250,000$       250,000$                 

17 HVAC 1 LSUM 75,000$          75,000$                   

20 SCADA Programming & Startup Support 1 LSUM 140,000$       140,000$                 

19 SCADA Equipment 1 LSUM 140,000$       140,000$                 

22 Generator 1 LSUM 180,000$       180,000$                 

21 Meters 1 LSUM 35,000$          35,000$                   

24 Building - 30'x72' 2,200 SQ FT 190$                418,000$                 

23 Doors & Windows 1 LSUM 20,000$          20,000$                   

26 Building Specialties 1 LSUM 30,000$          30,000$                   

25 Fencing/Gates 1 LSUM 40,000$          40,000$                   

28 Detention Tank Transfer Valves 1 LSUM 15,000$          15,000$                   

27 Miscellaneous Metals 1 LSUM 40,000$          40,000$                   

30 Well Motor VFD's 4 EA 25,000$          100,000$                 

29 Pump Crane & Clearwell Hoist 1 LSUM 20,000$          20,000$                   

32 Concrete Sidewalk 1 LSUM 16,000$          16,000$                   

31 Coatings - Filters and Piping 1 LSUM 70,000$          70,000$                   

34 Dewatering 1 LSUM 17,000$          17,000$                   

33 Stone Drives 1 LSUM 12,000$          12,000$                   

36 Site Asphalt 1 LSUM 180,000$       180,000$                 

35 Site Grading, Seeding, & Landscaping 1 LSUM 15,000$          15,000$                   

38 Well 4 Rehabilitation 1 LSUM 25,000$          25,000$                   

37 Storm Drainage 1 LSUM 55,000$          55,000$                   

41 Mob./Demob./Bonds/Insurance 1 LSUM 147,000$       147,000$                 

39 Well House Rehabilitation 1 LSUM 140,000$       140,000$                 

40 Abandon Indian Lake Wells 1 LSUM 40,000$          40,000$                   

10% Contingency 487,000$                 

Total Probable Construction Costs 5,359,500$            

42 Final Cleanup & Restoration 1 LSUM 98,000$          98,000$                   

Subtotal 4,872,500$             



Note:

All probable construction costs are based upon 2016 dollars. Construction materials and costs have been volatile in recent years. In providing these cost estimates, Wessler Engineering has no

control over the costs of labor, equipment, materials, or contractors' methods of pricing. The cost estimates are provided on the basis of the Engineer's qualifications and experience. Wessler

Engineering makes no warranty, expressed or implied, as to the accuracy of such cost estimates as compared to bids or actual costs.

3 Survey, Design, Bid, Construction Administration, and Inspection 1 LSUM 804,000$       804,000$                 

2 Well Field Safe Yield Analysis 1 LSUM 15,000$          15,000$                   

Total Probable Non-Construction Costs 834,000$                

Total Probable Project Costs 6,193,500$            

1 Study 1 LSUM 15,000$          15,000$                   

Item Description Quantity Unit Unit Price Total Price



Note:

LSUM 119,000$       119,000$                 

365,000$                 

Item Description Quantity Unit Unit Price Total Price

1 Oaklandon Rd. Tank Rehabilitation 1 LSUM 365,000$       

All probable construction costs are based upon 2016 dollars. Construction materials and costs have been volatile in recent years. In providing these cost estimates, Wessler Engineering has no

control over the costs of labor, equipment, materials, or contractors' methods of pricing. The cost estimates are provided on the basis of the Engineer's qualifications and experience. Wessler

Engineering makes no warranty, expressed or implied, as to the accuracy of such cost estimates as compared to bids or actual costs.

Item Description Quantity Unit Unit Price

Total Probable Non-Construction Costs 127,000$                 

Total Probable Project Costs 600,000$                 

LSUM 7,500$            7,500$                      

2 Survey, Design, Bid, Construction Administration, and Inspection 1

LSUM 20,000$         20,000$                   

Total Price

1 Tank Inspection 1

Subtotal 430,000$                 

10% Contingency 43,000$                   

Total Probable Construction Costs 473,000$                 

LSUM 20,000$         20,000$                   

SCADA Equipment 1 LSUM 25,000$         25,000$                   

2

3

4 SCADA Programming & Startup Support 1

Electrical (Conduit and wire for SCADA) 1



Note:

Total Price

1 Tank Inspection 1 LSUM 7,500$            7,500$                      

Item Description Quantity Unit Unit Price

275,000$                 

Item Description Quantity Unit Unit Price Total Price

1 52nd St. Tank Rehabilitation 1 LSUM 275,000$       

Subtotal 340,000$                 

10% Contingency 34,000$                   

Total Probable Construction Costs 374,000$                 

Total Probable Project Costs

All probable construction costs are based upon 2016 dollars. Construction materials and costs have been volatile in recent years. In providing these cost estimates, Wessler Engineering has no

control over the costs of labor, equipment, materials, or contractors' methods of pricing. The cost estimates are provided on the basis of the Engineer's qualifications and experience. Wessler

Engineering makes no warranty, expressed or implied, as to the accuracy of such cost estimates as compared to bids or actual costs.

LSUM 94,000$         94,000$                   

Total Probable Non-Construction Costs 102,000$                 

476,000$                 

2 Survey, Design, Bid, Construction Administration, and Inspection 1

20,000$                   

3 SCADA Equipment 1 LSUM 25,000$         25,000$                   

2 Electrical (Conduit and wire for SCADA) 1 LSUM 20,000$         

20,000$                   4 SCADA Programming & Startup Support 1 LSUM 20,000$         



Item Description Quantity Unit Unit Price Total Price

2 H-3 Hydrant Assembly 1 EA 5,500$                 5,500$                     

1 6" C900 PVC Water Main (Open Cut) 655 LFT 55$                       36,025$                   

4 6" Connect to Existing Main 1 EA 4,000$                 4,000$                     

3 6" Gate Valve & Box 1 EA 1,700$                 1,700$                     

6 Pavement Repair 200 LFT 85$                       17,000$                   

5 3/4" Water Service Reconnect 16 EA 1,800$                 28,800$                   

8 Erosion Control, Final Cleanup, and Restoration 1 LSUM 10,000$              10,000$                   

7 Mob./Demob./Bonds/Insurance 1 LSUM 10,000$              10,000$                   

Item Description Quantity Unit Unit Price Total Price

Subtotal 114,000$                

10% Contingency 11,000$                   

Total Probable Construction Costs 125,000$                

2 6" Gate Valve & Box 1 EA 1,700$                 1,700$                     

1 6" C900 PVC Water Main (Open Cut) 180 LFT 55$                       9,900$                     

4 3/4" Water Service Reconnect 6 EA 1,800$                 10,800$                   

3 6" Connect to Existing Main 1 EA 4,000$                 4,000$                     

6 Mob./Demob./Bonds/Insurance 1 LSUM 3,000$                 3,000$                     

5 Pavement Repair 75 LFT 85$                       6,375$                     

Subtotal 39,000$                   

10% Contingency 4,000$                     

Total Probable Construction Costs 43,000$                   

7 Erosion Control, Final Cleanup, and Restoration 1 LSUM 3,000$                 3,000$                     

1 6" C900 PVC Water Main (Open Cut) 300 LFT 55$                       16,500$                   

Item Description Quantity Unit Unit Price Total Price

3 6" Gate Valve & Box 1 EA 1,700$                 1,700$                     

2 H-3 Hydrant Assembly 1 EA 5,500$                 5,500$                     

5 3/4" Water Service Reconnect 1 EA 1,800$                 1,800$                     

4 6" Connect to Existing Main 1 EA 4,000$                 4,000$                     

7 Mob./Demob./Bonds/Insurance 1 LSUM 4,000$                 4,000$                     

6 Pavement Repair 50 LFT 85$                       4,250$                     

Subtotal 42,000$                   

10% Contingency 4,000$                     

Total Probable Construction Costs 46,000$                   

8 Erosion Control, Final Cleanup, and Restoration 1 LSUM 4,000$                 4,000$                     



1 8" C900 PVC Water Main (Open Cut) 550 LFT 80$                       44,000$                   

Item Description Quantity Unit Unit Price Total Price

3 8" Connect to Existing Main 2 EA 5,500$                 11,000$                   

2 8" Gate Valve & Box 1 EA 2,500$                 2,500$                     

5 Pavement Repair 550 LFT 85$                       46,750$                   

4 3/4" Water Service Reconnect 12 EA 1,800$                 21,600$                   

7 Erosion Control, Final Cleanup, and Restoration 1 LSUM 13,000$              13,000$                   

6 Mob./Demob./Bonds/Insurance 1 LSUM 13,000$              13,000$                   

Item Description Quantity Unit Unit Price Total Price

Subtotal 152,000$                

10% Contingency 15,000$                   

Total Probable Construction Costs 167,000$                

2 H-3 Hydrant Assembly 6 EA 5,500$                 33,000$                   

1 6" RJ C900 PVC Water Main (HDD) 2,650 LFT 75$                       198,750$                

4 6" Connect to Existing Main 15 EA 4,000$                 60,000$                   

3 6" Gate Valve & Box 4 EA 1,700$                 6,800$                     

6 Pavement Repair 700 LFT 85$                       59,500$                   

5 3/4" Water Service Reconnect 30 EA 1,800$                 54,000$                   

8 Erosion Control, Final Cleanup, and Restoration 1 LSUM 40,000$              40,000$                   

7 Mob./Demob./Bonds/Insurance 1 LSUM 40,000$              40,000$                   

Item Description Quantity Unit Unit Price Total Price

Subtotal 493,000$                

10% Contingency 49,000$                   

Total Probable Construction Costs 542,000$                

2 4" Connect to Existing Main 1 EA 3,500$                 3,500$                     

1 4" RJ C900 PVC Water Main (HDD) 270 LFT 70$                       18,900$                   

4 Concrete Sidewalk Repair 40 LFT 35$                       1,400$                     

3 3/4" Water Service Reconnect 8 EA 1,800$                 14,400$                   

6 Mob./Demob./Bonds/Insurance 1 LSUM 5,000$                 5,000$                     

5 Pavement Repair 25 LFT 85$                       2,125$                     

Subtotal 51,000$                   

10% Contingency 5,000$                     

Total Probable Construction Costs 56,000$                   

7 Erosion Control, Final Cleanup, and Restoration 1 LSUM 5,000$                 5,000$                     



Note:

Assumptions:

1.)

2.)

3.) Remaining valve placement based on location of existing valves.

4.)

5.)

1 4" RJ C900 PVC Water Main (HDD) 260 LFT 70$                       18,200$                   

Item Description Quantity Unit Unit Price Total Price

3 3/4" Water Service Reconnect 10 EA 1,800$                 18,000$                   

2 4" Connect to Existing Main 1 EA 3,500$                 3,500$                     

5 Mob./Demob./Bonds/Insurance 1 LSUM 6,000$                 6,000$                     

4 Pavement Repair 75 LFT 85$                       6,375$                     

Subtotal 59,000$                   

10% Contingency 6,000$                     

Total Probable Construction Costs 65,000$                   

6 Erosion Control, Final Cleanup, and Restoration 1 LSUM 6,000$                 6,000$                     

1 6" RJ C900 PVC Water Main (HDD) 820 LFT 75$                       61,500$                   

Item Description Quantity Unit Unit Price Total Price

3 3/4" Water Service Reconnect 26 EA 1,800$                 46,800$                   

2 6" Connect to Existing Main 2 EA 4,000$                 8,000$                     

5 Pavement Repair 160 LFT 85$                       13,600$                   

4 Abandon Parallel Water Main 1 LSUM 3,500$                 3,500$                     

7 Erosion Control, Final Cleanup, and Restoration 1 LSUM 14,000$              14,000$                   

6 Mob./Demob./Bonds/Insurance 1 LSUM 14,000$              14,000$                   

Total Probable Project Construction Costs 1,222,000$            

Item Description Quantity Unit Unit Price Total Price

Subtotal 162,000$                

10% Contingency 16,000$                   

Total Probable Construction Costs 178,000$                

Number of services based on GIS parcel data.

Total Probable ProjectCosts 1,528,000$            

All probable construction costs are based upon 2016 dollars. Construction materials and costs have been volatile in recent years. In providing these cost estimates, Wessler Engineering has no

control over the costs of labor, equipment, materials, or contractors' methods of pricing. The cost estimates are provided on the basis of the Engineer's qualifications and experience. Wessler

Engineering makes no warranty, expressed or implied, as to the accuracy of such cost estimates as compared to bids or actual costs.

Hydrant spacing based on existing hydrant locations.

Assumes all tie overs to existing mains will be done via tapping sleeves, reducing the number of valves needed.

Assumes that all 2-inch mains will be upsized to 4-inch mains.

1 Survey, Design, Bid, Construction Administration, and Inspection 1 LSUM 306,000$            306,000$                



Item Description Quantity Unit Unit Price Total Price

2 H-3 Hydrant Assembly 2 EA 5,500$                 11,000$                   

1 6" C900 PVC Water Main (Open Cut) 1,200 LFT 55$                       66,000$                   

4 4" Connect to Existing Main 1 EA 3,500$                 3,500$                     

3 6" Gate Valve & Box 1 EA 1,700$                 1,700$                     

6 3/4" Water Service Reconnect 38 EA 1,800$                 68,400$                   

5 6" Connect to Existing Main 1 EA 4,000$                 4,000$                     

8 Concrete Sidewalk Repair 20 LFT 35$                       700$                         

7 Pavement Repair 630 LFT 85$                       53,550$                   

10 Mob./Demob./Bonds/Insurance 1 LSUM 22,000$              22,000$                   

9 Concrete Curb & Gutter Repair 20 LFT 75$                       1,500$                     

Subtotal 255,000$                

10% Contingency 26,000$                   

Total Probable Construction Costs 281,000$                

11 Erosion Control, Final Cleanup, and Restoration 1 LSUM 22,000$              22,000$                   

1 6" C900 PVC Water Main (Open Cut) 1,750 LFT 55$                       96,250$                   

Item Description Quantity Unit Unit Price Total Price

3 6" Gate Valve & Box 2 EA 1,700$                 3,400$                     

2 H-3 Hydrant Assembly 3 EA 5,500$                 16,500$                   

5 3/4" Water Service Reconnect 54 EA 1,800$                 97,200$                   

4 6" Connect to Existing Main 3 EA 4,000$                 12,000$                   

7 Concrete Sidewalk Repair 20 LFT 35$                       700$                         

6 Pavement Repair 700 LFT 85$                       59,500$                   

9 Mob./Demob./Bonds/Insurance 1 LSUM 30,000$              30,000$                   

8 Concrete Curb & Gutter Repair 20 LFT 75$                       1,500$                     

Subtotal 348,000$                

10% Contingency 35,000$                   

Total Probable Construction Costs 383,000$                

10 Erosion Control, Final Cleanup, and Restoration 1 LSUM 30,000$              30,000$                   



1 6" C900 PVC Water Main (Open Cut) 1,480 LFT 55$                       81,400$                   

Item Description Quantity Unit Unit Price Total Price

3 6" Gate Valve & Box 1 EA 1,700$                 1,700$                     

2 H-3 Hydrant Assembly 2 EA 5,500$                 11,000$                   

5 3/4" Water Service Reconnect 46 EA 1,800$                 82,800$                   

4 6" Connect to Existing Main 2 EA 4,000$                 8,000$                     

7 Concrete Sidewalk Repair 20 LFT 35$                       700$                         

6 Pavement Repair 520 LFT 85$                       44,200$                   

9 Mob./Demob./Bonds/Insurance 1 LSUM 24,000$              24,000$                   

8 Concrete Curb & Gutter Repair 20 LFT 75$                       1,500$                     

Subtotal 280,000$                

10% Contingency 28,000$                   

Total Probable Construction Costs 308,000$                

10 Erosion Control, Final Cleanup, and Restoration 1 LSUM 24,000$              24,000$                   

1 6" C900 PVC Water Main (Open Cut) 1,200 LFT 55$                       66,000$                   

Item Description Quantity Unit Unit Price Total Price

3 6" Gate Valve & Box 1 EA 1,700$                 1,700$                     

2 H-3 Hydrant Assembly 2 EA 5,500$                 11,000$                   

5 3/4" Water Service Reconnect 34 EA 1,800$                 61,200$                   

4 6" Connect to Existing Main 2 EA 4,000$                 8,000$                     

7 Concrete Sidewalk Repair 35 LFT 35$                       1,225$                     

6 Pavement Repair 415 LFT 85$                       35,275$                   

9 Mob./Demob./Bonds/Insurance 1 LSUM 20,000$              20,000$                   

8 Concrete Curb & Gutter Repair 20 LFT 75$                       1,500$                     

Subtotal 226,000$                

10% Contingency 23,000$                   

Total Probable Construction Costs 249,000$                

10 Erosion Control, Final Cleanup, and Restoration 1 LSUM 20,000$              20,000$                   



Note:

Assumptions:

1.)

2.)

3.) Remaining valve placement based on location of existing valves.

4.)

5.)

1 6" C900 PVC Water Main (Open Cut) 1,320 LFT 55$                       72,600$                   

Item Description Quantity Unit Unit Price Total Price

3 6" Gate Valve & Box 1 EA 1,700$                 1,700$                     

2 H-3 Hydrant Assembly 1 EA 5,500$                 5,500$                     

5 6" Connect to Existing Main 4 EA 4,000$                 16,000$                   

4 4" Connect to Existing Main 1 EA 3,500$                 3,500$                     

7 Pavement Repair 400 LFT 85$                       34,000$                   

6 3/4" Water Service Reconnect 30 EA 1,800$                 54,000$                   

9 Concrete Curb & Gutter Repair 20 LFT 75$                       1,500$                     

8 Concrete Sidewalk Repair 40 LFT 35$                       1,400$                     

11 Erosion Control, Final Cleanup, and Restoration 1 LSUM 20,000$              20,000$                   

10 Mob./Demob./Bonds/Insurance 1 LSUM 20,000$              20,000$                   

Total Probable Project Construction Costs 1,475,000$            

Item Description Quantity Unit Unit Price Total Price

Subtotal 231,000$                

10% Contingency 23,000$                   

Total Probable Construction Costs 254,000$                

Number of services based on GIS parcel data.

Total Probable ProjectCosts 1,844,000$            

All probable construction costs are based upon 2016 dollars. Construction materials and costs have been volatile in recent years. In providing these cost estimates, Wessler Engineering has no

control over the costs of labor, equipment, materials, or contractors' methods of pricing. The cost estimates are provided on the basis of the Engineer's qualifications and experience. Wessler

Engineering makes no warranty, expressed or implied, as to the accuracy of such cost estimates as compared to bids or actual costs.

Hydrant spacing based on existing hydrant locations.

Assumes all tie overs to existing mains will be done via tapping sleeves, reducing the number of valves needed.

Assumes that all 2-inch mains will be upsized to 4-inch mains.

1 Survey, Design, Bid, Construction Administration, and Inspection 1 LSUM 369,000$            369,000$                



Note:

Assumptions:

1.)

2.)

3.) Remaining valve placement based on location of existing valves.

4.)

5.)

1 6" C900 PVC Water Main (Open Cut) 1,100 LFT 55$                      60,500$                  

Item Description Quantity Unit Unit Price Total Price

3 8" Connect to Existing Main 2 EA 5,500$                11,000$                  

2 H-3 Hydrant Assembly 1 EA 5,500$                5,500$                     

5 Pavement Repair 100 EA 85$                      8,500$                     

4 3/4" Water Service Reconnect 7 EA 1,800$                12,600$                  

7 Erosion Control, Final Cleanup, and Restoration 1 LSUM 10,000$              10,000$                  

6 Mob./Demob./Bonds/Insurance 1 LSUM 10,000$              10,000$                  

Item Description Quantity Unit Unit Price Total Price

Subtotal 119,000$                

10% Contingency 12,000$                  

Total Probable Construction Costs 131,000$               

2 H-3 Hydrant Assembly 3 EA 5,500$                16,500$                  

1 8" C900 PVC Water Main (Open Cut) 1,500 LFT 80$                      120,000$                

4 8" Connect to Existing Main 1 EA 5,500$                5,500$                     

3 8" Gate Valve & Box 1 EA 2,500$                2,500$                     

6 Pavement Repair 140 LFT 85$                      11,900$                  

5 3/4" Water Service Reconnect 14 EA 1,800$                25,200$                  

8 Erosion Control, Final Cleanup, and Restoration 1 LSUM 20,000$              20,000$                  

7 Mob./Demob./Bonds/Insurance 1 LSUM 20,000$              20,000$                  

Total Probable Project Construction Costs 375,000$               

Item Description Quantity Unit Unit Price Total Price

Subtotal 222,000$                

10% Contingency 22,000$                  

Total Probable Construction Costs 244,000$               

Number of services based on GIS parcel data.

Total Probable ProjectCosts 469,000$               

All probable construction costs are based upon 2016 dollars. Construction materials and costs have been volatile in recent years. In providing these cost estimates, Wessler Engineering has no

control over the costs of labor, equipment, materials, or contractors' methods of pricing. The cost estimates are provided on the basis of the Engineer's qualifications and experience. Wessler

Engineering makes no warranty, expressed or implied, as to the accuracy of such cost estimates as compared to bids or actual costs.

Hydrant spacing based on existing hydrant locations.

Assumes all tie overs to existing mains will be done via tapping sleeves, reducing the number of valves needed.

Assumes that all 2-inch mains will be upsized to 4-inch mains.

1 Survey, Design, Bid, Construction Administration, and Inspection 1 LSUM 94,000$              94,000$                  



Note:

Item Description Quantity Unit Unit Price Total Price

35,000$                   

1 Electrical (Conduit and wire for SCADA) 1 LSUM 20,000$         20,000$                   

2 SCADA Equipment 1 LSUM 35,000$         

5,000$                      

3 SCADA Programming & Startup Support 1 LSUM 30,000$         30,000$                   

4 Mob./Demob./Bonds/Insurance 1 LSUM 5,000$            

Subtotal 90,000$                   

10% Contingency 9,000$                      

Total Probable Construction Costs 99,000$                   

25,000$                   

Item Description Quantity Unit Unit Price Total Price

1 Survey, Design, Bid, Construction Administration, and Inspection 1 LSUM 25,000$         

Total Probable Non-Construction Costs 25,000$                   

Total Probable Project Costs 124,000$                 

All probable construction costs are based upon 2016 dollars. Construction materials and costs have been volatile in recent years. In providing these cost estimates, Wessler Engineering has no

control over the costs of labor, equipment, materials, or contractors' methods of pricing. The cost estimates are provided on the basis of the Engineer's qualifications and experience. Wessler

Engineering makes no warranty, expressed or implied, as to the accuracy of such cost estimates as compared to bids or actual costs.
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1

Amy Harvell
From: Michael EllisSent: Friday, September 30, 2016 12:57 PMTo: 'Bolton, Lisa - NRCS, Indianapolis, IN'Cc: Amy HarvellSubject: Water System Improvements - Lawrence Municipal Utilities (Lawrence, IN)Attachments: AD-1006 combined.pdf; Site Figure.pdf; Soil Survey Map.pdf

Lisa,  Please review the attached Farmland Conversion Form for the Water System Improvements Projects in Lawrence, Indiana.  You should have received the following attachments:  1) Farmland Conversion Impact Rating Form; 2) Site Figures; and  3) Soils Map.  Here is a general description of the projects: 
 The Fort Harrison Well Field Standyby Power Generators (3) Project (Site A) consists of installing emergency diesel powered generators on elevated platforms adjacent to existing well houses and running electrical conduit below grade from each generator to their respective well house. 
 The Indian Lake Well Field Standyby Power Generator Project (Site B) consists of installing an emergency generator on an elevated platform adjacent to an existing well house and running electrical conduit below grade from the generator to the well house. 
 All other projects (Sites C through I) are either interior improvements only or occurring on previously disturbed land/non-farmland, causing no direct or indirect conversion.  Please let me know if you have any questions or require any additional information.  You may reach me with email or at the phone number listed below of 788-4800.  Please provide comments at your earliest convenience.  Thank you for your assistance.  

Michael Ellis, C.F.M. | Environmental Scientist Wessler Engineering, Inc. 6219 South East Street, Indianapolis, Indiana 46227 P: 317-788-4551 
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DWSRF Loan Program  
Financial Information Form 

 
Proposed Project Costs: 

Supply / wells cost       $995,000   
Transmission / distribution System cost             $2,883,000   
Treatment cost            $9,318,000   
Storage cost        $770,000   
Subtotal construction cost                         $13,966,000   
 
Contingencies (should not exceed 10% of construction cost)  $1,396,000   
 
Non-construction costs       $3,387,000   
e.g., engineering, legal and financial services related to the project, land costs, start-up costs, and construction 
inspection 

 
 Total Proposed Project Cost      $18,749,000   
 
The following are not SRF Loan Program eligible: 

Previously funded SRF components that have not met useful life  $ 0    
Materials and work done on private property                $ 0   
Grant applications and income surveys done for other agencies   $ 0           
Expenses incurred as a part of forming a utility, Regional  
Sewer / Water District, or Conservancy District    $           0   

   
Total Ineligible Costs       $ 0     

 
List other grant / loan funding sources and amounts 

Other grants        $ 0     
Other loans         $ 0   
Hook-on fees         $ 0     
Cash on hand         $ 0   

      
 
 Total Other Funding Sources      $ 0     
 
 
Requested SRF Loan        $18,749,000   
 
Estimated post-project user rate for 4,000 gallons     $ TBD   
 
Anticipated SRF interest rate        TBD   
 
Financial Advisor: 
Firm Contact:         TBD________ 
Name:          TBD          __ 
 
Bond Counsel: 
Firm Contact_  __TBD_____ 
Name_      TBD      __ 
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Net Amount Tax Amount Total Amount Payment Method Payment Amount Amount Due

CITY OF LAWRENCE CLERK

9001 E 59TH ST STE 205

INDIANAPOLIS IN 46216-  

$48.67 $0.00 $48.67 $0.00Invoice $48.670001761465
AD#
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Indianapolis, In 46225
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Account
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SIGN-IN SHEET 
Public Hearing 

 
Water System Improvements 
Lawrence Municipal Utilities 

December 13, 2016 
 

Utility Services Board: 

Steven Hall, Pres. – 7129 Ember Court, Lawrence, IN 46236 

Dale Tekippe, Vice Pres. – 7126 Nile Ridge Court, Lawrence, IN 46236 

Dave Parnell, Sec’y – 12702 East 65th Street, Lawrence, IN 46236 

Terry Gingles, Member – 6501 Breckenridge Drive, Lawrence, IN 46236 

Regina Marsh, Member – 5837 Long Lake Lane, Lawrence, IN 46236 

City Admin: 

Steven Collier, Mayor – 10105 Hermosa Lane, Lawrence, IN 46236 

Jason Fenwick, Controller– 9001 East 59th Street, Lawrence, IN 46216 

Julie Kukolla, Exec. Admin Asst to Mayor– 9001 East 59th Street, Lawrence, IN 46216 

Jim Gutting, Corporate Counsel for City– 9001 East 59th Street, Lawrence, IN 46216 

Utility Staff: 

Scott Salsbery, Utility Supt. – 5653 Wallingwood Drive, Lawrence, IN 46226 

Paul Wanner, Dir. of Operations, LU – 9201 Harrison Park Court, Lawrence, IN 46216 

Cathy Retmier, Business Office Manager– 9201 Harrison Park Court, Lawrence, IN 46216 

Tina Whitcomb, Purchasing Manager– 9201 Harrison Park Court, Lawrence, IN 46216 

Public: 

Carlton E. Curry – 11230 Windingwood Court, Lawrence, IN 46236; (317) 855-7202; cecurry@comcast.net 

Randy Warman – 12567 Geist Cove Drive, Lawrence, IN, 46236; (317) 823-7506 
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CITY OF LAWRENCE 
Utility Service Board 

December 13, 2016/5:30 p.m.                                                                                                                                                           
Regular Meeting                                                                                                                                                         

Public Assembly Room 

Members Present:  Steve Hall, Dale Tekippe, Dave Parnell, Terry Gingles and Regina Marsh 
Staff Present:   Mayor Steve Collier, Controller Jason Fenwick, Utility Superintendent Scott Salsbery, 
Deputy Controller Jason Streeter, Assistant Utility Superintendent Paul Wanner, Business Manager 
Cathy Retmier, Purchasing Manager Tina Whitcomb, DPW Director Bill Anthony 
Also Present:  Corporation Counsel Jim Gutting and three members of the community 
 
Mr. Hall called the meeting to order at 5:30 p.m. and announced a quorum.  

Mr. Hall asked for approval of the November 22, 2016 minutes. Mr. Parnell moved to accept the 
minutes; Mr. Gingles seconded the motion. The motion passed unanimously. 

Mr. Hall presented the Payment of Claims in the amount of $585,726.84. The presented vouchers were 
$110,446.94. Mr. Tekippe moved to approve the payment of claims; Mr. Gingles provided the second. 
The motion passed unanimously.  
 
Utility Superintendent Report:  Mr. Hall asked Mr. Salsbery to give his report.  He said the utility is 
seeking approval of the Hach contract so they may host and support WIMS since Proxsurve will no 
longer support it. The ditch project at Lawrence Park is moving forward. Scott thanked his staff for their 
involvement and participation in the Christmas Tree Lighting, parade, and Christmas Card Lane. He said 
they represented the great spirit for the City and thanked them for working hard to make it a great 
event. 

At 5:37 Mr. Hall opened the Public Hearing. Dylan Lambermont, from Wessler Engineering,  made a 26 
slide presentation regarding the Preliminary Engineering Report for 2016 Drinking Water State Revolving 
Fund loan process. Mr. Lambermont used photos and data to present the findings and made 
recommendations for the Utility. He anticipates Phase I would begin in March 2018 and would be 
completed within a year, by March 2019. Phase II, he said, would begin in July 2019 and its conclusion 
would be mid-summer 2020. The estimated cost for Phase I is $8,262,500 and Phase II’s cost is 
$10,486,500. Mr. Salsbery explained Wessler Engineering would answer any yes/no questions from the 
public at the hearing and said questions requiring a more detailed response should be put in writing and 
a written response would be prepared by the engineer and utility. After the presentation, Mr. 
Lambermont answered questions from the Board. The Board thanked Mr. Lambermont for his thorough 
presentation.  At 6:03, Mr. Hall closed the Public Hearing. 

Old Business:  Mr. Hall said the USB would meet as scheduled December 27 at 5:30, per Mr. Salsbery’s 
request. He said claims would need to be paid, but expects a short agenda.  



 

New Business: 

1. Mr. Hall asked for a motion to approve the Hach contract. Mr. Tekippe provided the motion and 
Mr. Parnell gave the second. After discussion, it was agreed the contract is approved, pending 
the three suggested changes by Mr. Gutting. The contract was approved 5-0. 

2. Mr. Hall asked for a motion to accept Resolution 8, the PER Acceptance. Mr. Tekippe provided 
the motion to accept and Ms. Marsh gave the second. It passed 5-0. 

3. Mr. Hall asked for a motion to accept Resolution 9, the signatory authorization. Mr. Parnell 
made the motion and Mr. Gingles gave the second; it passed unanimously. 

4. Mr. Hall asked for a motion to accept Resolution 10, the 2017 salary schedule. Mr. Parnell made 
the motion and Mr. Tekippe gave the second; it passed unanimously. 

5. Mr. Hall asked for a motion to accept Resolution 11, the 2017 budget. After discussion and 
questions answered by Mr. Fenwick, the board agreed to defer Resolution to the December 27 
meeting’s agenda. Mr. Fenwick said he believes the presented budget to be realistic and 
minimal for the Utilities. 
 

Mr. Hall asked for Account Adjustments:  Mrs. Retmier said there was one adjustment for the sewer 
portion of a bill for 6550 Royal Oakland Drive for $333.78. Mr. Parnell made the motion to approve the 
adjustment; Mr. Tekippe gave the second and it passed unanimously. 
 
Remonstration of Ratepayer Dispute Regarding Disconnect Notice:  There were none. 
Citizen Comments:  Carlton Curry requested copies of proposed resolutions be placed at the back of the 
room with the agenda. He also requested they be posted on the website.  
 
There being no further business to come before the Board, Mr. Parnell motioned for adjournment at 
6:40 p.m.; Mr. Tekippe seconded the motion and it passed 5-0. 

 

_________________________________ __________________________________                   
Steven Hall,  President                                      Julie Kukolla, Recording Secretary 

These minutes are not intended to be verbatim. They are a summary of discussions held, with the 
exception of the motions. 
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January 5, 2017 

Mr. Scott Salsbery, Superintendent 

City of Lawrence Utilities 

9201 Harrison Park County 

Lawrence, Indiana 46216 

Dear Mr Salsbery: 

At the December 13, 2016 Public Hearing for the presentation of the Water Systems Improvements 

Preliminary Engineering Report (PER), written comments/questions were received from Mr. Carlton E. 

Curry.  Those written comments/questions are attached, and a written response to those comments is as 

follows: 

Response to Item No 1: General 

The Richardt Water Treatment Plant was design and permitted, and bids were received in February 2014.  

The construction contract was not awarded at that time.  The need for upgrades and replacement of this 

facility remains, and has been included in the PER Selected Project accordingly.  Construction costs have 

increased over the past 2 years, and these increases have been factored into the Engineer’s Estimate for this 

portion of the Project.  The total plant capacity will be increased from the 2014 design to maximize the 

groundwater resource present at the Richard wellfield.  Permit from 2014 have expired and will need to be 

re-submitted, and the bid process will be repeated.  Non-construction costs to perform this work, in 

addition to other related items, have been included in the PER. 

Response to Item No. 2: Water Storage 

Statutory guidance on water storage capacity is somewhat limited.  327 IAC incorporates the Recommended 

Standards for Water Work by reference, and those Standards state: “Storage facilities should have sufficient 

capacity, as determined from engineering studies, to meet domestic demands, and where fire protection is 

provided, fire flow demands… The minimum storage capacity (or equivalent capacity) for systems not 

providing fire protection shall be equal to the average daily consumption. This requirement may be 

reduced when the source and treatment facilities have sufficient capacity with standby power to 

supplement peak demands of the system” 

The capacity evaluation method provided in Sections 2.2.4 and 3.4.3 of the PER compares the average day 

demand to the system storage capacity to determine that no additional storage capacity is needed in the 

system.  As discussed in PER Section 2.2.5, Lawrence has four physical connections to the City of 

Indianapolis (CEG) water system, which can be used in the event of an emergency and partially mitigating 

the need for emergency storage volume.  Further, the system is currently able to meet domestic and fire 

flow demands, confirming that the existing storage volume is adequate.  Should, in the future, these 

conditions no longer be met, Lawrence should re-evaluate the need for additional storage in the water 

system.   
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This written response will be incorporated into the Public Hearing documentation in the PER.  Please let 

us know if you have any comments or questions. 

 

 

Sincerely, 

WESSLER ENGINEERING 

 

 

Dylan L. Lambermont, P.E. 

Project Manager 

 

 

 

DLL:dll:2017-01-05 

Attachments: Public Hearing Written Comments dated 2016-12-13 

cc: PER 
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Attachment E:  
DWSRF Loan Program  
Preliminary Design Summary – Existing Facilities 

PART 1 - GENERAL INFORMATION 

1.01 Project name:  Water System Improvements 

PART 2 - DESIGN INFORMATION 

2.01 Current population: 2010 – 46,001 

2.02 Design year and population:  2036 – 52,375 

2.03 Average Design Flow:  4.54 MGD 

1. Domestic: 
2. Commercial: 
3. Industrial: 

2.04 Peak design flow:  6.41 MGD 

PART 3 - WATER SUPPLY 

3.01 Surface water 

1. Location:  N/A 
2. Type:  N/A 
3. Volume:  N/A 

3.02 Ground water:  

1. Number of wells:  10 
2. Location: 

a. Richardt Well Field – Located at the Richardt water treatment plant located 
between 54th St. and 56th St. on Richardt Ave. 

b. Fort Harrison Well Field – Located north of 71st St. near the intersection of 
71st St. and Lee Road. 

c. Indian Lake Well Field – Located along Fall Creek Dr. west of Indian Lake 
Road and north of 75th St.  

3. Type and diameter: 
a. Well 1 – 16-inch bedrock 
b. Well 2 – 16-inch bedrock 
c. Well 3 – 12-inch bedrock  
d. Well 4 – 8-inch bedrock 
e. Well 8 – 12-inch sand and gravel 
f. Well 9 – 12-inch sand and gravel 
g. Well 10 – 12-inch sand and gravel 
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h. Well 14 – 16-inches sand and gravel 
i. Well 15R – 16-inch sand and gravel 
j. Well 16 – 20-inch sand and gravel 

4. Well Operating Capacity: 
a. Well 1 – 1,250 gpm 
b. Well 2 – 1,000 gpm 
c. Well 3 – 750 gpm  
d. Well 4 – Offline 
e. Well 8 – 1,250 gpm 
f. Well 9 – 1,000 gpm 
g. Well 10 – 750 gpm 
h. Well 14 – 700 gpm 
i. Well 15R – 900 gpm 
j. Well 16 – 750 gpm 

5. Well house: 
a. Well 1 – Yes 
b. Well 2 – Yes 
c. Well 3 – Yes  
d. Well 4 – Yes 
e. Well 8 – No 
f. Well 9 – Yes 
g. Well 10 – Yes 
h. Well 14 – Yes 
i. Well 15R – No 
j. Well 16 – No 

6. Aquifer type:  
a. Richardt – Bedrock Aquifer 
b. Fort Harrison – Fall Creek Outwash Aquifer (sand and gravel) 
c. Indian Lake – Fall Creek Outwash Aquifer (sand and gravel) 

3.03 Emergency power:   

1. Richardt well field – None 
2. Indian Lake well field – None 
3. Fort Harrison well field - None 

PART 4 - FLOW METERS 

4.01 Type and Location:  Totalizers at all wells at Richardt well field, Mag meter prior to 
aerators, currently installing Doppler meter for Richardt WTP discharge, mag meter 
for total flow from Fort Harrison well field, mag meter for Fort Harrison WTP discharge, 
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mag meter for total flow from Indian Lake well field, and mag meter for Indian Lake 
WTP discharge. 

PART 5 - TREATMENT 

5.01 Provide raw water analysis – See attached. 

5.02 Pumps 

1. Number:  10 
2. Operating Capacity:   

a. Richardt: 
1) HSP 1 – Offline 
2) HSP 2 – Offline 
3) HSP 3 – 850 gpm 
4) HSP 4 – 1,000 gpm 

b. Fort Harrison: 
1) HSP 1 – 800 gpm 
2) HSP 2 – 1,200 gpm 
3) HSP 3 – 1,000 gpm 

c. Indian Lake: 
1) HSP 1 – 1,000 gpm 
2) HSP 2 – 1,000 gpm 
3) HSP 3 – 1,000 gpm 

5.03 Clarification 

1. Rapid mixing 
1) Number: N/A 
2) Size:  N/A 
3) Detention time:  N/A 

 
2. Flocculation 

1) Number:  N/A 
2) Size:  N/A 
3) Detention time:  N/A 
4) Flocculation speed:  N/A 
5) Velocity:  N/A 

 
3. Sedimentation 

1) Number:  N/A 
2) Size:  N/A 
3) Detention:  N/A 
4) Baffle location:  N/A 
5) Overflow rate:  N/A 
6) Velocity:  N/A 
7) Sludge removal:  N/A 
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5.04 Filtration 

1. Type:   
a. Richardt: Horizontal Pressure 
b. Fort Harrison: Vertical Pressure 
c. Indian Lake: Horizontal Pressure 

2. Number and size of units: 
a. Richardt: 4 – 500 gpm 
b. Fort Harrison: 9 – 174 gpm 
c. Indian Lake: 4 – 486 gpm 

3. Peak flow rate: 
a. Richardt: 2.07 MGD 
b. Fort Harrison: 2.44 MGD 
c. Indian Lake: 2.06 MGD  

4. Average flow rate: 
a. Richardt: 1.22 MGD 
b. Fort Harrison: 1.42 MGD 
c. Indian Lake: 1.34 MGD  

5. Backwash rate: 
a. Richardt: 1,200 gpm 
b. Fort Harrison: 800 gpm 
c. Indian Lake:  1,200 gpm 

6. Backwash pumps (number and capacity):  N/A 
7. Backwash tank capacity: 

a. Richardt: N/A 
b. Fort Harrison: N/A 
c. Indian Lake: N/A   

8. Wastewater tank capacity:  N/A 
9. Method of cleaning:  Water wash 
10. Disposal of backwash solids:  Sanitary sewer 

5.05 Aeration 

1. Type: 
a. Richardt: Induced draft 
b. Fort Harrison: N/A 
c. Indian Lake: Induced draft 

2. Loading rate:  
a. Richardt: Per manufacturer 
b. Fort Harrison: N/A 
c. Indian Lake:  Per manufacturer 

5.06 Iron and Manganese Control 

1. Type: 
a. Richardt: Aeration, detention, filtration 
b. Fort Harrison: Filtration 
c. Indian Lake: Aeration, detention, filtration 
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5.07 Softening 

1. Type:  N/A 
2. Chemical feed location:  N/A 
3. Sludge removal and disposal method:  N/A 
4. Number and size of brine tank:  N/A 
5. Brine waste disposal:  N/A 

PART 6 - DISINFECTION 

6.01 Type of disinfectant used:  12.5% Bulk Sodium Hypochlorite 

6.02 Type of chemical feed system:   

1. Richardt: metering pump 
2. Fort Harrison: metering pump 
3. Indian Lake: metering pump 

6.03 Capacity:   

1. Richardt: 120 gpd 
2. Fort Harrison: 120 gpd 
3. Indian Lake: 120 gpd 

6.04 Disinfectant dosage:   

1. Richardt: 20-30 gpd 
2. Fort Harrison: pre-filtration – 20-30 gpd & post-reservoir – 5-10 gpd 
3. Indian Lake: pre-filtration - 20-30 gpd & post-filtration – 10-15 gpd 

6.05 Contact time: 

1. Richardt: 5 minutes 
2. Fort Harrison: 72 hours 
3. Indian Lake: 30 minutes 

6.06 Point of application:  Chlorine is added at each of the treatment plants. 

1. Richardt: Post-filtration 
2. Fort Harrison: pre-filtration and post-reservoir 
3. Indian Lake: Pre-filtration and post-filtration 

6.07 Automatic switchover:  N/A 

6.08 Ventilation provided:  None 

6.09 Safety equipment:  PPE 

6.10 Testing equipment:  Hach DR3900 

6.11 Housing:  Bulk tanks and days tanks.  



November 2016 

PART 7 - CONTROLS 

7.01 Type:  Mission system – internet based control system. 

1. Richardt and Fort Harrison WTPs are controlled based on the level of the 52nd 
St. elevated tank. 

2. Indian Lake WTP is controlled based on the level of the Oaklandon Road 
elevated tank. 

PART 8 - WATER STORAGE 

8.01 Type:  Elevated and ground 

8.02 Number:  2 elevated and 2 ground  

8.03 Capacity:   

1. 52nd St. elevated tank – 0.50 MG 
2. Oaklandon Rd. elevated tank – 0.50 MG 
3. Fort Harrison ground storage reservoir – 3 MG 
4. Winding Ridge ground storage tank – 1.10 MG 

8.04 High and low water level: 

1. 52nd St. elevated tank: High – 996.50 Low – 966.50’ 
2. Oaklandon Rd. elevated tank: High – 996.50’ Low – 959.00’ 
3. Fort Harrison ground storage reservoir: High – 869.00’ Low – 849.00’ 
4. Winding Ridge ground storage tank: High – 854.00’ Low – 824.00’  

8.05 Elevation at bottom of tank:  

1. 52nd St. elevated tank: 860.00’ 
2. Oaklandon Rd. elevated tank: 850.00’ 
3. Fort Harrison ground storage reservoir: 849.00’ 
4. Winding Ridge ground storage tank: 824.00’  

8.06 Available pressure:  50-75 psi 

8.07 Booster pump:   

1. Winding Ridge Booster Station: 2 booster pumps rated at 1,000 gpm  
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PART 9 - DISTRIBUTION SYSTEM 

9.01 Type of pipe material:  Ductile iron, PVC, Cast Iron 

9.02 Diameter and lengths:  217 miles including 3”, 4”, 6”, 8”, 10”, 12”, 14”, 16”, 20” 

9.03 Number of hydrants:  2,160 

9.04 Number and size of valves:  4,540 including 3”, 4”, 6”, 8”, 10”, 12”, 16”, 20” 

9.05 Separation distance from sanitary sewers:  varies 

9.06 Separation distance from other water mains:  varies 

9.07 Fire protection: Fire department via fire hydrants  

PART 10 - MISCELLANEOUS 

10.01 Laboratory equipment: Hach DR3900, Hach SC200 analyzers  

10.02 Safety equipment: Air monitors, Chemical PPE  
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Attachment E:  
DWSRF Loan Program  
Preliminary Design Summary – Proposed Facilities 
Proposed items are listed in red. 

PART 1 - GENERAL INFORMATION 

1.01 Project name:  Water System Improvements 

PART 2 - DESIGN INFORMATION 

2.01 Current population: 2010 – 46,001 

2.02 Design year and population:  2036 – 52,375 

2.03 Average Design Flow:  4.54 MGD 

1. Domestic: 
2. Commercial: 
3. Industrial: 

2.04 Peak design flow:  6.41 MGD 

PART 3 - WATER SUPPLY 

3.01 Surface water 

1. Location:  N/A 
2. Type:  N/A 
3. Volume:  N/A 

3.02 Ground water:  

1. Number of wells:  10 
2. Location: 

a. Richardt Well Field – Located at the Richardt water treatment plant located 
between 54th St. and 56th St. on Richardt Ave. 

b. Fort Harrison Well Field – Located north of 71st St. near the intersection of 
71st St. and Lee Road. 

c. Indian Lake Well Field – Located along Fall Creek Dr. west of Indian Lake 
Road and north of 75th St.  

3. Type and diameter: 
a. Well 1 – 16-inch bedrock 
b. Well 2 – 16-inch bedrock 
c. Well 3 – 12-inch bedrock  
d. Well 4 – 8-inch bedrock 
e. Well 8 – 12-inch sand and gravel 
f. Well 9 – 12-inch sand and gravel 
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g. Well 10 – 12-inch sand and gravel 
h. Well 14 – 16-inches sand and gravel 
i. Well 15R – 16-inch sand and gravel 
j. Well 16 – 20-inch sand and gravel 

4. Well Operating Capacity: 
a. Well 1 – 1,250 gpm 
b. Well 2 – 1,000 gpm 
c. Well 3 – 750 gpm  
d. Well 4 – Offline 
e. Well 8 – 1,250 gpm 
f. Well 9 – 1,000 gpm 
g. Well 10 – 750 gpm 
h. Well 14 – 700 gpm 
i. Well 15R – 900 gpm 
j. Well 16 – 750 gpm 

5. Well house: 
a. Well 1 – Yes 
b. Well 2 – Yes 
c. Well 3 – Yes  
d. Well 4 – Yes 
e. Well 8 – No 
f. Well 9 – Yes 
g. Well 10 – Yes 
h. Well 14 – Yes 
i. Well 15R – No 
j. Well 16 – No 

6. Aquifer type:  
a. Richardt – Bedrock Aquifer 
b. Fort Harrison – Fall Creek Outwash Aquifer (sand and gravel) 
c. Indian Lake – Fall Creek Outwash Aquifer (sand and gravel) 

3.03 Emergency power:   

1. Richardt well field – standby diesel generator 
2. Indian Lake well field – standby diesel generator 
3. Fort Harrison well field – 3 standby diesel generators 

PART 4 - FLOW METERS 

4.01 Type and Location: Totalizers at all wells at Richardt well field, Mag meter for 
Richardt WTP discharge, mag meter for total flow from Fort Harrison well field, mag 
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meter for Fort Harrison WTP discharge, mag meter for total flow from Indian Lake well 
field, and mag meter for Indian Lake WTP discharge.  

PART 5 - TREATMENT 

5.01 Provide raw water analysis – See attached. 

5.02 Pumps 

1. Number:  9 with room for 1 additional 
2. Operating Capacity:   

a. Richardt: 
1) HSP 1 – 1,000 gpm 
2) HSP 2 – 1,000 gpm 
3) HSP 3 – 1,000 gpm 
4) Future HSP 4 – 1,000 gpm 

b. Fort Harrison: 
1) HSP 1 – 1,200 gpm 
2) HSP 2 – 1,200 gpm 
3) HSP 3 – 1,200 gpm 

c. Indian Lake: 
1) HSP 1 – 1,000 gpm 
2) HSP 2 – 1,000 gpm 
3) HSP 3 – 1,000 gpm 

5.03 Clarification 

1. Rapid mixing 
1) Number: N/A 
2) Size:  N/A 
3) Detention time:  N/A 

 
2. Flocculation 

1) Number:  N/A 
2) Size:  N/A 
3) Detention time:  N/A 
4) Flocculation speed:  N/A 
5) Velocity:  N/A 

 
3. Sedimentation 

1) Number:  N/A 
2) Size:  N/A 
3) Detention:  N/A 
4) Baffle location:  N/A 
5) Overflow rate:  N/A 
6) Velocity:  N/A 
7) Sludge removal:  N/A 
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5.04 Filtration 

1. Type:   
a. Richardt: Horizontal Pressure 
b. Fort Harrison: Horizontal Pressure 
c. Indian Lake: Horizontal Pressure 

2. Number and size of units: 
a. Richardt: 3 – 1,000 gpm with room for a fourth 
b. Fort Harrison: 3 – 1,000 gpm with room for a fourth 
c. Indian Lake: 4 – 486 gpm 

3. Peak flow rate: 6.57 MGD 
4. Average flow rate: 3.99 MGD 
5. Backwash rate: 

a. Richardt: 15 gpm/ft2 
b. Fort Harrison: 15 gpm/ft2 
c. Indian Lake: 1,200 gpm  

6. Backwash pumps (number and capacity):  N/A 
7. Backwash tank capacity: 

a. Richardt: 60,000 gallons 
b. Fort Harrison: 60,000 gallons 
c. Indian Lake: N/A   

8. Wastewater tank capacity:  N/A 
9. Method of cleaning:  Water wash 
10. Disposal of backwash solids:  Sanitary sewer 

5.05 Aeration 

1. Type: 
a. Richardt: Induced draft 
b. Fort Harrison: Induced draft 
c. Indian Lake: Induced draft 

2. Loading rate: 
a. Richardt: Per manufacturer 
b. Fort Harrison: Per manufacturer 
c. Indian Lake: Per manufacturer 

5.06 Iron and Manganese Control 

1. Type: 
a. Richardt: Aeration, detention, filtration 
b. Fort Harrison: Aeration, detention, filtration 
c. Indian Lake: Aeration, detention, filtration 

5.07 Softening 

1. Type:  N/A 
2. Chemical feed location:  N/A 
3. Sludge removal and disposal method:  N/A 
4. Number and size of brine tank:  N/A 
5. Brine waste disposal:  N/A 
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PART 6 - DISINFECTION 

6.01 Type of disinfectant used:  12.5% Bulk Sodium Hypochlorite 

6.02 Type of chemical feed system:   

1. Richardt: metering pump 
2. Fort Harrison: metering pump 
3. Indian Lake: metering pump 

6.03 Capacity:   

1. Richardt: 120 gpd 
2. Fort Harrison: 120 gpd 
3. Indian Lake: 120 gpd 

6.04 Disinfectant dosage:   

1. Richardt: 20-30 gpd 
2. Fort Harrison: pre-filtration – 20-30 gpd & post-reservoir – 5-10 gpd 
3. Indian Lake: pre-filtration - 20-30 gpd & post-filtration – 10-15 gpd 

6.05 Contact time: 

1. Richardt: 30 minutes 
2. Fort Harrison: 72 hours 
3. Indian Lake: 30 minutes 

6.06 Point of application:  Chlorine is added at each of the treatment plants. 

1. Richardt: Post-filtration 
2. Fort Harrison: pre-filtration and post-reservoir 
3. Indian Lake: Pre-filtration and post-filtration 

6.07 Automatic switchover:  N/A 

6.08 Ventilation provided:  None 

6.09 Safety equipment:  PPE 

6.10 Testing equipment: Hach DR3900  

6.11 Housing: Bulk tanks and day tanks  

PART 7 - CONTROLS 

7.01 Type:  System-wide PLC-centric SCADA system 

1. Richardt and Fort Harrison WTPs are controlled based on the level of the 52nd 
St. elevated tank. 
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2. Indian Lake WTP is controlled based on the level of the Oaklandon Road 
elevated tank. 

PART 8 - WATER STORAGE 

8.01 Type:  Elevated and ground 

8.02 Number:  2 elevated and 2 ground  

8.03 Capacity:   

1. 52nd St. elevated tank – 0.50 MG 
2. Oaklandon Rd. elevated tank – 0.50 MG 
3. Fort Harrison ground storage reservoir – 3 MG 
4. Winding Ridge ground storage tank – 1.10 MG 

8.04 High and low water level: 

1. 52nd St. elevated tank: High – 996.50 Low – 966.50’ 
2. Oaklandon Rd. elevated tank: High – 996.50’ Low – 959.00’ 
3. Fort Harrison ground storage reservoir: High – 869.00’ Low – 849.00’ 
4. Winding Ridge ground storage tank: High – 854.00’ Low – 824.00’  

8.05 Elevation at bottom of tank:  

1. 52nd St. elevated tank: 860.00’ 
2. Oaklandon Rd. elevated tank: 850.00’ 
3. Fort Harrison ground storage reservoir: 849.00’ 
4. Winding Ridge ground storage tank: 824.00’  

8.06 Available pressure:  50-75 psi 

8.07 Booster pump:   

1. Winding Ridge Booster Station: 2 booster pumps rated at 1,000 gpm  
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PART 9 - DISTRIBUTION SYSTEM 

9.01 Type of pipe material:  Ductile iron, PVC, Cast Iron 

9.02 Diameter and lengths:  217 miles including 3”, 4”, 6”, 8”, 10”, 12”, 14”, 16”, 20” 

9.03 Number of hydrants:  2,160 

9.04 Number and size of valves:  4,540 including 3”, 4”, 6”, 8”, 10”, 12”, 16”, 20” 

9.05 Separation distance from sanitary sewers: varies  

9.06 Separation distance from other water mains: varies  

9.07 Fire protection: Fire department via fire hydrants  

PART 10 - MISCELLANEOUS 

10.01 Laboratory equipment: Hach DR3900, Hach SC200 analyzers  

10.02 Safety equipment: Air monitors, Chemical PPE  
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