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1.0 PROPER OPERATION AND REGULAR MAINTENANCE PROGRAMS 
 

 

1.1. OVERVIEW 
 

The title of the 1
st
 minimum control is “Proper Operation and Regular 

Maintenance Programs”.  Operation and maintenance activities help maximize the 

treatment of combined sewage by utilizing CSS capabilities.  This Chapter will 

primarily, but not exclusively, focus on maintenance activities.  The operation of 

the collection system is discussed in more detail in Chapters 2 and 4.  

 

The City’s Water Pollution Control Maintenance (WPCM) group and its Water 

Pollution Control Plant (WPCP) group collectively have responsibility for the vast 

majority of the City’s operation and maintenance activities.  The WPCM O&M 

Plan for the CSS (Exhibit A-1) and the WPCP O&M Plan for the CSS (Exhibit A-

2), provide an overview of the organization, resources, responsibilities, and 

operating procedures for each group. 

 

To implement this minimum control the steps involved are: 1) assess how well the 

existing O&M program is being implemented, 2) determine whether or not the 

O&M program needs to be improved to satisfy the intent of the NMC Guidance, 

3) develop and implement the improvements to address CSOs, and 4) document 

any actions and report them to the NPDES permitting authority as necessary. The 

remainder of this chapter will examine each of these steps. 

 

 

1.2. IMPLEMENTATION OF THE EXISTING O&M PLAN 
 

While the O&M plans at Exhibits A-1 and A-2 are substantial, they are not 

intended to contain every maintenance procedure undertaken by the City.  Indeed, 

the WPCP alone has hundreds of procedures documented elsewhere in materials 

kept at the WPCP.   

 

1.2.1  Organizational Structure 

 

The O&M Programs for WPCM and WPCP describe the organization of the 

City’s CSS and the organization of each group.  These documents describe the 

lines of communication, authority, and responsibility.  Since 2001, 3 Program 

Managers and 3 CSS inspectors have been added to the staff responsible for the 

operation and maintenance of the CSS. 

 

1.2.2  Budget 

 

Utility O&M budgets are prepared annually.  The process begins with the 

development of program budgets by program managers and those responsible for 

day to day O&M activities.   Program budgets are assembled to form 
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departmental budgets which, in turn, are assembled to form group budgets.  

Group budgets are assembled to form the utility’s overall budget.  A copy of the 

City’s 2006 O&M budget (including WPCM and WPCP), Exhibit A-3, illustrates 

this process.  Budgets are reviewed at least quarterly, variances are analyzed and 

any necessary adjustments made.  

 

Department managers meet regularly with group managers and the utility director 

to review performance.  The discussions during these performance reviews and 

the analysis of budget variances lead to goal and budget modifications.  This is 

done to insure that performance parameters link efforts to results. 

 

1.2.3  Critical Facilities 

 

Section 4 of both Exhibits A-1 and A-2 list and describe the most critical 

components of the CSS and maintenance activities concerning them.  These 

programs also provide information on the types and frequencies of maintenance 

activities performed on each component. 

 

1.2.4  Procedures for Maintenance (Routine and Non-Routine) and Emergency 

Situations 

 

The City has established routes, schedules, and procedures for maintaining (both 

proactively and in response to equipment failures) the most critical components of 

its CSS.  These are discussed in the attached O&M plans.  Emergency plans for a 

variety of possible situations are located at the WPCP.   Contact information for 

designated staff is within those plans.  Contact information for EPA, IDEM and 

local agencies are also provided to ensure continued proper reporting to 

regulatory authorities and response actions.    

 

1.2.5  Inspections 

 

The City has established routes, schedules, and procedures for inspecting the most 

critical components of its CSS.  These are discussed in the attached O&M plans. 

 

1.2.6  Training 

 

The City has strong safety training programs.  Both WPCM and WPCP have 

program managers in charge of training.  These managers ensure that required 

periodic training, such as safety or certification renewal training is available to 

employees.  They also provide some skill training such as math and some 

specialty training such as pump rebuilding. 

 

1.2.7  Periodic Review of O&M Plans 
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WPCM and WPCP operation and maintained practices are reviewed periodically 

and modified.  New procures are developed following the addition of new 

equipment and controls.   

 

 

1.3. IMPLEMENTATION & IMPROVEMENTS 
 

While the City’s O&M activities have been effective in maintaining the CSS, 

especially given the system’s size and complexity.  However, like any activities, 

they can be improved.  The City will continue to work to do so and will revise its 

plans following the installation of new control equipment and the identification of 

improved maintenance methods.  .  

 

 

1.4. RECORDKEEPING 
 

Progress toward implementing this Amended CSO Operation Plan will be 

documented at Exhibit A-4. 
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1. INTRODUCTION 
 

1.1.  PURPOSE, OBJECTIVES, AND GOALS  

 

This report is entitled an “Operation and Maintenance Plan”. It describes 

programs and procedures currently undertaken by the Water Pollution Control 

Maintenance (WPCM) Department in managing the maintenance of the 

combined sewer collection system. The WPCM Department provides sanitary 

sewer and storm water maintenance services in addition to the combined sewer 

services described in this document. 

 

This report is not an operation and maintenance manual. It does not provide 

detailed descriptions of specific operation and maintenance functions or system 

components. These descriptions are provided elsewhere. Rather, this report 

presents a functional overview of programs, equipment, and personnel in place 

to manage collection system maintenance on a daily basis for the Water 

Pollution Control (WPC) Utility. 

 

The WPCM Department is responsible for all in-house sewer collection system 

related maintenance and repair functions at the WPC Utility.  In addition, the 

WPCM Department is involved in a host of other activities including but not 

limited to preventive maintenance, reactive maintenance, emergency 

maintenance, information gathering, system monitoring, scheduling, and 

maintenance tracking. 

 

Although many of these tasks can be considered preventative or reactive, others 

are “emergencies” and can not be anticipated. The WPCM Department is aware 

that the reputation of the WPC Utility in the eyes of the public depends on how 

it responds to these “emergencies”. It should be stated that the majority of 

“preventative or reactive” work done by the WPCM Department is to address 

potential problem areas in the collection system before they become 

“emergencies”. The Department expends a significant effort in the following 

work areas: 

 

• Root and debris removal, 

• Internal inspection by closed circuit television (CCTV) to detect pipe defects 

before they become failures. 

• Grease removal 

• Caller complaint investigation 

• Construction activities (main and structure repair/replacement) 

 

Although it is impractical to detail every function performed by the WPCM 

Department, Section 5 of this plan emphasizes 5 principal areas of 

responsibility: 
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  Area      Section 
“Request for Service” Procedures     5.1 

Preventive Maintenance      5.2 

Emergency/Reactive Maintenance     5.3 

Maintenance Management System     5.4 

Monitoring/Information Gathering     5.5 

 

These topics emphasize the WPCM Department’s response capabilities to 

perform preventive and emergency maintenance in addition to other areas such 

as maintenance management. 

 

This report is intended to supplement and be consistent with emergency plans 

and standard operating procedures. 

 

It is hoped that the reader will gain an appreciation of the level of commitment 

provided by the WPC Utility through its WPCM Department to protect human 

health and the environment by its programs and activities. 

 

1.2.  UPDATING AND MAINTENANCE OF THE PLAN  

 

It is recommended that the WPC Utility update the Plan on an as-needed basis to 

reflect revisions to the NPDES Permit, construction of new combined sewer 

collection facilities, and new initiatives that are being undertaken by the WPCM 

Department. 
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2.   THE WATER POLLUTION CONTROL UTILITY ORGANIZATION 

 

The Water Pollution Control Utility is responsible for the management and operation of the 

City’s sewage collection and treatment system. The Director of Public Works and City Utilities 

has primary responsibility for the administration of the entire sewage system including; design, 

construction, operation, maintenance, and repair of all sewers and sewage treatment facilities. 

The Director manages 4 groups of departments: the Water Resources Group, the Water 

Pollution Control Plant (WPCP) Group, the Water Pollution Control Maintenance (WPCM) 

Department, and the Utility Administration (UTA) Group. 

 

The Water Resources Group is responsible for the planning and administration of capital 

projects, service extension permits, and maintaining all sewer maps. The Water Resources 

Group is also responsible for planning, evaluating, and development of projects; development, 

management, and implementation of the capital improvement program; acquisition of 

easements and property; and project management from conception through design, 

construction, completion, and acceptance of the project with the goal of project completion on 

time and within budget. 

 

The Water Pollution Control Plant Group has the responsibility for operating and maintaining 

the wastewater treatment plant, the package treatment plant, mechanical regulators, and 

pumping stations. They are also responsible for regulating industrial waste discharges, 

pretreatment programs, sampling, analytical laboratory operation, and CSO treatment facilities. 

 

The Water Pollution Control Maintenance Department is responsible for inspection, cleaning, 

and repair and replacement of all sewers, combined sewer outlets and appurtenances. They also 

provide CSO and SSO monitoring services. 

 

The Utility Administrative Group is responsible for accounting, budgeting, and customer 

service. They also take the lead in the preparation of rules, regulations, and legislation required 

to operate the Utility. 
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3. THE WATER POLLUTION CONTROL MAINTENANCE DEPARTMENT  

 

3.1. ORGANIZATIONAL DESCRIPTION  

 

The Water Pollution Control Maintenance (WCPM) Department is responsible for the 

inspection, cleaning, and repair and replacement of the wastewater collection system, which 

includes all combined sewers, separate sanitary sewers, combined sewer regulators and 

appurtenances. A organizational chart is presented in Figure 3-1.  The WPCM Department 

is organized into 5 functional areas illustrated in Figure 3-2 and introduced below. 

 

Area Primary Function(s) 

1. Maintenance * Inspections 

* Cleaning 

2. Construction * Repairs & Replacements 

3. CSO Program * Monitoring CSOs 

4. Administrative * Dispatching 

* Investigations 

* Storeroom/Yard Inventory 

* Budget Development 

5. Training * Training 

 

The purpose of the above listing is to highlight primary functions of the 5 areas. These 

designations reflect normal day-to-day operations. As can be seen, much of the work done 

by the WPCM Department relates to information gathering, scheduling, coordination and 

preventive maintenance. A brief description of each area is below. 

 

Maintenance: Reactive TV inspection and cleaning as requested by the investigators, 

other areas of the group, or work requested by other groups of the Water Pollution 

Control (WPC) Utility are performed in this area. Inspecting and cleaning combined 

sewers, interceptors and control structures are also done in this area. Details on 

inspecting and cleaning these sewers may be found in Section 6. 

 

Work related to scheduled preventive maintenance TV inspection and sewer cleaning 

operations is also done in this area. This area is responsible for overseeing the 

scheduling of inspections and cleaning for the group.  

 

Construction: The Construction Area teams perform minor to moderately-sized 

repairs and replacements on various elements of the collection systems. 

 

CSO Program: The CSO Program Area teams collect CSO flow and rain data from 

flow meters and the rain gage network and prepare required regulatory reports. They 

also install flow meters and help maintain the meters. 
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Administrative: The dispatcher in this area is the first line of contact with the public. 

The dispatcher processes reports once the investigators are done with a call. All 

records are maintained in an organized manner and available to WPC Utility 

personnel.  

 

Dispatchers collect information over the telephone in a calm, friendly and 

professional manner. This task may be complicated by the fact that the person calling 

may be upset, confused or unknowledgeable about the problem being experienced. 

During normal working hours, the dispatcher works out of the complex at 515 E. 

Wallace Street. During evenings the night investigators perform the tasks of the 

dispatcher and work out of the complex at 515 E. Wallace Street. During late night, 

calls are routed to the night investigators via a pager/call back system. Night 

investigators in turn investigate complaints or notify “on-call” supervisors if the 

reported problem warrants additional evaluation or supervision. 

 

The dispatcher is important to the group in that he/she schedules and coordinates 

“work order” projects based on information collected from investigators. The 

dispatcher provides an important interface with recommendations made from a 

“complaint” or “Request for Service” response call once the immediate problem has 

been addressed. For example, if the recommendation from a “complaint” or “Request 

for Service” response call is to clean or TV inspect sections of sewer line, he creates a 

work order and schedules the project.  

 

Administrative support to the WPCM Group and storeroom services are also provided 

by this area. 

 

Training: This area is responsible for planning, developing, and implementing the 

training and safety programs for the department. 

 

With the exception of the Administrative Area, each of the functional areas includes a 

Supervisor or a Program Manager to report to the Superintendent. The Administrative 

Area is supervised by the Superintendent. 

 

Supervisors or Program Managers hold positions of supervisory authority under the 

Superintendent and are senior operations staff. Supervisors or program Managers work 

with the crews to resolve sewer maintenance problems and serve as a liaison between the 

crews and the superintendent. During normal working hours, there are a number of 

supervisors who can handle problems as they arise. During evenings and weekends, 

problems are referred to the “Supervisor on Call”. Supervisors on Call are changed on a 

rotating basis once every week. 

 

The Superintendent is in charge of the WPCM Department and reports to the Director. 

Although the Superintendent will normally not be personally involved in most service 

calls, he/she is administratively responsible for activities performed by the Department, 
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including all fiscal and budgetary matters and coordination with the Director’s office. The 

Superintendent also is a valuable technical resource who is knowledgeable in the design, 

construction and maintenance of collection systems and is therefore, frequently involved 

in devising strategies and directing actions to solve the most complicated problems. 

 

In no way does this completely describe all work done by these areas nor reveal how they 

interact with each other. As will be seen in Section 5 under the “Request for Service” 

procedures, all groups interact and coordinate to resolve sewer related problems that arise. 

Although personnel assigned to each group generally perform functions of that particular 

group, there is a substantial overlap that occurs in solving sewer problems. Most 

personnel are trained to perform multiple tasks and can be assigned to other groups on a 

temporary or permanent basis, if necessary. 

 

3.2. FACILITY AND EQUIPMENT DESCRIPTION  

 

3.2.1. Physical Facility 

 

The WPCM Department operates out of a complex at 515 E. Wallace Street. 

The facility is centrally located within the service area which provides crews 

timely response to collection system problems. 

 

Besides providing offices and conference space for technical and support 

personnel, the complex also features large enclosed vehicle and equipment 

parking, storage areas, and material storage areas both under roof and in yard 

areas around the complex. 

 

3.2.2. Equipment 

 

The WPCM Department owns and has ready access to a sizable arsenal of 

equipment to perform sewer maintenance and repair work for nearly every 

foreseeable situation. Equipment was purchased based on the needs of the WPC 

Utility’s collection system including difficult to access areas. As such, the 

WPCM Group owns a wide array of equipment. The equipment currently owned 

is set forth in Appendix A. 

 

3.3. IMS/GIS  

 

The WPCM Department uses an electronic database to track maintenance activities. The 

database is called the Infrastructure Management  

System (IMS). Complaints are logged into this system, work orders are created by the 

system, and the data is linked to the City’s Geographic Information System (GIS) by 

structure identification numbers or street address. 
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The City’s GIS is a mapping system which includes natural features (rivers, topography, 

land use), utility information (sewers, manholes, water mains), property information 

(property lines, right-of-way lines, addresses, and street segments). The City Utility’s GIS 

Department operates and maintains both the IMS and GIS as they relate to City Utility 

infrastructure.  
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4.    SEWER SYSTEM DESCRIPTION 

 

The Water Pollution Control (WPC) Utility is a municipal sewer operation that has been 

providing sewer services to the City of Fort Wayne since shortly after the Civil War. The WPC 

Utility services most of the incorporated areas of the City of Fort Wayne and areas adjacent to 

the City. Aqua Indiana, a private utility, serves large areas of western and northern Fort Wayne 

and Allen County. Several communities in Allen County and the Allen County Regional Water 

and Sewer District operate their own collection systems and transport their sewage to Fort 

Wayne for treatment. There are large portions of the County that are not sewered. 

 

Figure 4-1 is a large scale map of the WPC Utility’s collection system. 

 

The collection system contains (as of July 2006): 

• 892 miles of sanitary sewers 

• 347 miles of combined sewers 

• 427 miles of storm sewers 

• 49 lift stations 

• 4,957 catch basins 

• 12,449 inlets 

• 33,576 manholes 

• 1 central treatment plant 

• 1 package treatment plant 

 

The collection system serves over 80,000 customers. 

 

 4.1. COMBINED SEWER SYSTEM COMPONENTS  

 

  4.1.1. Sewers and Manholes 

 

   4.1.1.1. Capacity 

 

Sewer capacity is measured by multiplying the velocity of flow by the cross 

sectional area of flow. The design velocity should be 2ft/sec or greater to keep 

solids in the sewage suspended in the liquid for transportation to the treatment 

plant. 

 

Gravity sewers are usually designed to carry sewage at a velocity of 2ft/sec 

when flowing just full. Force mains are usually designed to carry sewage at 

velocities between 2ft/sec and 8ft/sec.  

 

Manholes should be designed and constructed so they do not create turbulence 

in the flow that is transported through them. Turbulence can be created by rapid 

expansion or contraction of channel width or elevation. If channeled properly 

they will have the same capacity as that of the pipes connected to them. 
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4.1.1.2. Causes of Poor Performance 

 

 4.1.1.2.1. Stoppages 

 

Fats, oils, grease, rags, sticks, gravel, mud, silt and tree roots cause 

stoppages when they accumulate in a sewer or manhole. When sewer 

users dump excessive amounts of fats, oils, and grease down a drain it 

collects on the walls of sewers, hardens, and creates stoppages.  Rags can 

be flushed down a toilet. They can become snagged on sharp protrusions 

or other obstructions and contribute to stoppages. Sticks, gravel, and 

mud can enter a sewer through an open manhole or storm water 

collection point and form dams or snags for other debris. Roots and silt 

can enter sewers through cracks or unsealed joints. Roots seek sewage as 

a source of water and nutrients. As they grow they create stoppages and 

cause additional damage to the pipe. Silt can collect in sharp bend or 

flats sections of sewer where the velocity decreases and the solids settle 

out of the liquid creating deposits and eventually stoppages. 

 

4.1.1.2.2. Collapse 

 

Collapsed sewers are encountered frequently in sewer sewage collection 

systems. These failures may result from any one of several causes. 

Common causes of collapse are discussed below. 

 

4.1.1.2.2.1. Improper Pipe Bedding 

 

Where the sewer pipe is laid in a trench that has a rock 

bottom, or where it is laid in a trench where rock 

protrudes, the sewer will fail because of a lack of 

uniform bearing unless proper bedding is provided. A 

concentrated load will develop and the pressure, 

instead of being uniformly supported by the entire 

pipe, will be exerted at the single point of contact 

between pipe and rock. 

 

4.1.1.2.2.2.Failure Due to Live Loads 

 

Pipe laid with insufficient cover may be broken by a 

surface load imposed on it by traffic or by some piece 

of construction equipment such as a grader or a heavy 

tractor. It is desirable to have a minimum of 3 feet of 

cover over the sewer. 

 

4.1.1.2.2.3.Failure Due to Earth Movement 
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Sewers can be damaged by earth movement caused by 

frost-heaving or shifting dirt. Sewers should be 

constructed below the frost line. Proper shoring 

techniques can provide protection to existing sewer 

lines from cave-ins. 

 

4.1.1.2.2.4.Root-Growth Damage 

 

Roots can enter a sewer through small cracks or joints 

that are not properly sealed. As the root grows it can 

displace or crush a pipe. 

 

4.1.1.2.2.5.Failure due to Improper Jointing 

 

If a joint is not made correctly during construction a 

cave-in eventually occurs as the surrounding soil is 

washed away. When a hole is knocked into a pipe to 

make a lateral connection, the lateral pipe can 

protrude into the main sewer and cause a stoppage as 

well as form a bad joint and/or cause a cave-in. 

 

4.1.1.2.3. Infiltration 

 

Sewers that are not water tight allow ground water and rain 

induced flows in the sewer’s bedding to enter the sewer and 

use up capacity that could be used by sewage. The same 

things that cause collapse allow infiltration. 

 

4.1.1.2.4. Odor 

 

Gasses that smell bad are created when sewage is 

decomposed into basic compounds by particular types of 

bacteria. This can create an odor problem in the collection 

system when this type of decomposition occurs in the 

collection system and when the gas created by this process if 

released from sewage during turbulence. 

 

4.1.1.3. List of Components 

 

There are over 347 miles of sewers in the combined sewage 

collection system. That translates into roughly 6,400 sewer segments.   

All segments are mapped in GIS and have individual SIP #, but it 

would not be practical to list all those segments here. However, there 
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are many characteristics of a sewer segment that make it more 

critical than other segments. The failure of a large sewer creates 

bigger problems than the failure of a smaller sewer. Overflows are 

particularly sensitive to those segments that carry flow to the 

treatment plant and are just downstream of regulators. Inverted 

siphons require frequent maintenance as do sewers that are laid on a 

flat grade.  Sewers that are subject to exceptional loading can have 

frequent problems. 

 

4.1.2. Diversion Structures 

 

4.1.2.1.     Capacity 

 

Diversion structures, at a minimum, should be able to direct peak dry 

weather flows to the WPCP for treatment. 

 

4.1.2.2. Causes of Poor Performance 

 

The diversion structure opening that allows flow to go to the Publicly 

Owned Treatment Works (POTW) is usually much smaller that the 

opening that allows flow to enter the diversion structure. Large 

pieces of debris can enter the structure through the large opening but 

become lodged in the smaller opening causing a blockage and 

overflows to the receiving waters. 

 

4.1.2.3. List of Components 

 

The diversion structures are listed in Structure Inventory Program 

(SIP)# order in Table 4-1. Structure type, diversion method, and 

whether or not there is a regulator associated with this diversion 

structure are indicated in the table. The subbasin where the diversion 

structure is located and its discharge point’s SIP# and permit # are 

also provided for cross reference. 

 

 

4.1.3. Discharge Points 

 

4.1.3.1. Capacity 

 

The capacity of a discharge point is dependent upon the receiving 

water’s stage. When the receiving water is up and covering the 

discharge point nothing can flow into the receiving water until the 

water level in the discharge pipe rises above the receiving water 

level. This can cause basement backups or sewer overflows in streets 
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or yards in some situations. When this is a possibility pumps should 

be utilized to discharge overflows into the receiving waters. 

 

4.1.3.2. Causes of Poor Performance 

 

Erosion damage to structures, improper adjustment of tide gates, and 

debris preventing tide gates from closing tightly are the most 

common causes of poor performance. 

 

4.1.3.3. List of Components 

 

The discharge points are listed in SIP# order in Table 4-2. 

Information on size, presence of a headwall, tide gate type if 

applicable, and sluice gate normal position if applicable are indicated 

in the table. The subbasin where the discharge point is located, 

associated upstream diversion structure(s) (regulator(s)), and 

discharge point’s permit # are also provided for cross reference. 

 

4.1.4. Catch basins 

 

4.1.4.1 Capacity 

 

The capacity of a catch basin is dependent on the grate on top of the 

structure that allows storm water into the structure and the elbow and 

discharge pipe leading from the structure to the sewer. 

 

4.1.4.2. Causes of Poor Performance 

 

The most common causes of poor performance of a catch basin are a 

plugged inlet grate or debris and sediment in bottom of structure 

causing elbow to be partially plugged. 

 

4.1.4.3. List of Components 

 

There are 4,957 catch basins in the combined sewage collection 

system. Every catch basin is mapped in GIS and have individual SIP 

#’s, but it would not be practical to list all those segments here. 
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FIGURE 4-1
WPC UTILITY'S COLLECTION SYSTEM
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Table 4-1 

DIVERSION STRUCTURE LIST 

July 2006 

 

Structure 

SIP # 

Structure 

Type 

Diversion 

Method 

Associated 

Regulator 

Subbasin Discharge 

Point SIP# 

Discharge 

Point 

Permit # 

J02-089 RS D YES J02-089 J02-090 004 

J03-267 RS OP,SW YES J03-012 J03-313 & 

K03-092 

056 &007 

J11-163 BT&D D YES K11-004 J11-164 005 

K06-231 BT&D D YES K06-290B K06-233 & 

K06-234 

011 &012 

K06-275 RS OP YES K06-290B K06-298 013 

K06-285 RS D YES K06-290A K06-298 013 

K07-006 MH OP NO K07-026 K07-109 016 

K07-101 MH OP NO K06-026 K07-106 014 

K07-115 MH OP NO K07-026 K07-106 014 

K07-171 BT&D D YES K07-026 K07-176 017 

K11-162 BT&D D YES K11-010 K11-178 019 

K11-163 BT&D D YES K11-010 K11-165 018 

K15-009 BT&D D YES K15-009 K15-116 020 

K15-110 RS DC YES K15-112 K19-077 067 

L06-086 BT&D D NO L06-086 L06-421 025 

L06-088 BT&D D NO L06-087 L06-420 024 

L06-102 CB DC NO L06-078 L06-103 023 

L19-018 RS D YES L19-252 K19-018 021 

M06-706 BT&D D NO M06-719 M10-306 032 

M10-150 RS D YES M10-120 M10-151 026 

M10-198 BT&D D NO M10-120 M10-202 & 

M10-313 

027 & 033 

M10-199 BT&D D NO M10-120 M10-202 & 

M10-313 

027 & 033 

M10-256 BT&D D NO M10-250 M10-265 029 

M10-279 CB SW NO M10-237 M10-238 028 

M10-309 BT&D D NO M06-044 M10-265 029 

M18-256 RS D YES M18-256 M18-032 036 

N06-007 RS D YES N06-007 N06-022 039 

N18-241 MH OP NO N22-005 N18-254 068 

N22-092 RS DC YES M18-261 N22-093 044 

N22-101 MH DC NO M18-261 N22-103 045 

O10-273 CB SW NO O06-017 O10-277 050 

O10-311 CB SW NO O10-101 O10-252 048 

O19-009 RS D YES N23-078 O23-080 054 

O22-045 MH D NO O22-092 O22-002 051 

O22-095 MH SW NO O22-092 O22-094 053 
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P06-014 RS D YES P06-014 P10-121 & 

Pond 2 

057 & 002 

P06-119 RS D YES P06-119 P06-192 055 

P18-089 MH OP NO O10-101 P10-001 080* 

P18-150 MH OP NO O10-101 P10-001 080* 

P18-155 MH OP NO O10-101 P10-001 080* 

P22-001 CB SW NO O22-061B O22-004 052 

P22-139 MH D NO O22-061B O22-004 052 

Q03-011 CB SP NO Q06-022 S02-035 064 

Q06-036 MH DC NO Q06-049 Q06-034 058 

Q06-057 CB OP NO Wayne St. 

Interceptor 

P10-121 & 

Pond 2 

057 & 002 

Q07-022 CB SP NO Q06-022 S02-035 064 

R06-030 BT&D D NO Q06-002 R06-031 060 

R18-188 RS D YES R14-075 R14-138 062 

S18-070 CB OP NO R14-033 R14-032 081* 

S18-071 CB OP NO R14-033 R14-032 081* 

S18-082 MH D NO R14-033 R14-137 061* 

 

*assumed number, to be determined/verified upon proposed NPDES permit modification 

 

 

Structure Type Legend 

 BT&D – Blind Tap & Dam 

 CB – Concrete Box 

 MH - Manhole 

RS – Regulator Structure 

 

Diversion Method Legend 

 D - Dam 

 DC – Depressed Channel 

 OP – Overflow Pipe 

 SP – Split Pipe 

 SW – Side Weir 
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Jul-06

PERMIT UPSTREAM TIDE SLUICE NORMAL

SIP# # SUBBASIN REGULATOR(s) HEADWALL SIZE GATE TYPE GATE POSITION

J02-090 4 J02-089 J02-089 yes 24" yes duckbill no

J03-313 56 J03-012 J03-267 yes 2-36" yes flap no

J11-164 5 K11-004 J11-163 yes 66" yes flap no

K03-092 7 J03-012 J03-267 yes 60" yes flap yes closed

K06-233 11 K06-290B K06-231 yes 72" yes flap yes closed

K06-234 12 K06-290B K06-231 yes 2-36" yes flap yes open

K06-298 13 L06-290A&290B K06-275&285 yes 72" yes flap no

K07-106 14 K07-026 K07-101&115 no 12" no no

K07-109 16 K07-026 K07-006 no 15" no no

K07-176 17 K07-026 K07-176 yes 42" yes flap no

K11-165 18 K11-010 K11-163 yes 126" yes flap no

K11-178 19 K11-010 K11-178 yes 42" yes flap no

K15-116 20 K15-009 K15-009 yes 6'x6' yes near regulator flap no

K19-044 21 L19-252 L19-018 yes 66" yes flap no

K19-077 67 K15-112 K15-110 yes 24" yes flap no

L06-103 23 L06-078 L06-102 yes 48" yes flap no

L06-420 24 L06-087 L06-088 yes 72" yes flap no

L06-421 25 L06-086 L06-086 yes 60" yes flap no

M10-151 26 M10-120 M10-150 yes 4-6'x6' yes flap yes (2) open

M10-202 27 M10-120 M10-199 yes 72" yes flap yes closed

M10-238 28 M10-237 M10-279 yes 30" yes flap yes open

M10-265 29 M10-250&M06-044 M10-256&309 yes 48" no yes open

M10-306 32 M06-711 M06-706 yes 60" ? no

M10-313 33 M10-120 M10-199 yes 4-42" yes flap no

M18-032 36 M18-256 M18-256 yes 24" yes flap no

N06-022 39 N06-007 N06-007 yes 60" no no

N18-254 68 N22-005 N18-241 yes 36" yes flap yes open

N22-093 44 M18-261 N22-092 yes 12" yes flap no

N22-103 45 M18-261 N22-101 yes 12" yes flap no

O10-252 48 O10-101 O10-311 yes 5-30" no

O10-277 50 O06-017 O10-273 yes 36" yes flap no

O22-002 51 O22-092 O22-045 yes 42" yes flap yes open

O22-004 52 O22-061B P22-139&001 yes 48" yes flap no

O22-094 53 O22-092 O22-095 yes 18" yes duckbill yes open

O23-080 54 N23-078 O19-009 yes 48" no no

P06-192 55 P06-119 P06-119 yes 48" yes flap no

P10-001 80* O10-101 P18-089,150,&155 yes 72" yes duckbill yes open

P10-121 57 P06-014&Wayne P06-014&Q06-057 yes 3-7'x7' yes flap no

Q06-034 58 Q06-049 Q06-036 yes 24" yes near regulator flap no

R06-031 60 Q06-002 R06-030 yes 42" yes flap no

R14-032 81* R14-033 S18-070&071 yes 54" no no

R14-137 61 R14-033 S18-082 yes 42" no no

R14-138 62 R14-075 R18-188 yes 60" yes flap no

S02-035 64 Q06-022 Q07-022&Q03-011 yes 102" no no

*assumed number, to be determined/verified upon proposed NPDES permit modification

Table 4-2

Discharge Points
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5. OPERATION AND MAINTENANCE PROGRAM 

 

As is seen from the discussion in Section 3, the WPCM Department is involved in a number 

of wide-ranging activities including but not limited to preventive maintenance, reactive 

maintenance, emergency maintenance, information gathering, system monitoring, 

scheduling, and data and project tracking. 

 

For purpose of clarity, it should be stated that the discussion presented in Section 3 

emphasizes activities generally considered to be preventative or reactive. The following 

topics emphasize other aspects of the WPCM Department’s response capabilities for 

preventive and emergency maintenance, the Department’s maintenance management 

system, and other monitoring and information gathering activities. 

 

  Area       Section 
“Request for Service” Procedures       5.1 

Preventive Maintenance        5.2 

Emergency/Reactive Maintenance      5.3 

Maintenance Management System      5.4 

Monitoring/Information Gathering      5.5 

 

This plan will be subject to modification by the Director of the WPC Utility to account for 

changes in circumstances such as changes in the configuration of WPC Utility facilities, the 

purchase of new equipment, changes in regulatory requirements, the development of new 

technologies, or changes in industrial standards/best management practices. 

 

5.1. “REQUEST FOR SERVICE” PROCEDURE  

 

“Request for Service” or “Complaint” calls are those initiated by the public in response 

to sewer related problems. Typically those may include water-in-basement complaints, 

or reports of sewage in streets. In many instances these calls end up being false alarms 

in that no real problem is occurring and the caller only perceived that a problem was 

occurring. In other instances, WPC Utility finds that the “problem” is due to problems 

with building service lines (e.g. building service laterals) on private property or a 

privately owned sewer line. 

 

Although not all “Request for Service” or “complaint” calls are bonafide emergencies, 

all require a prompt response. The “Request for Service” procedures outlined here 

provide insight into the coordinated efforts of all members of the WPCM Department 

and how they work together as an integrated team. 

 

“Request for Service” calls also provide the WPCM Department with valuable 

information. For example, a sewer line may need frequent root removal. In this manner, 

this particular line may be added to the pool of root removal project sites and scheduled 
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in the future as “preventive maintenance” rather than “emergency or reactive 

maintenance.” 

 

The process utilized by WPC Utility to respond to “Request for Service” or “complaint” 

calls is defined in the Process Flowchart shown in Figure 5-1. This procedure includes 

all calls received at WPC Utility, regardless of whether a sewer overflow has occurred. 

 

Each step of the flow chart is described below. 

 

 Step 1 – Dispatcher Receives Telephone Call 
  

Request for service calls are received by the Dispatcher at the 427-1255. 

Dispatchers are trained to elicit information on the exact nature and magnitude 

of the problem, including whether the sewer problem is on private property or in 

the WPC Utility owned main-line sewer. 

 

Step 2 – Dispatcher Logs Basic Information in Log Book 
 

At this time, the Dispatcher manually logs key information into the “Log Book”. 

Information to be obtained is as follows: 

 

• Name of the person calling, 

• Phone number of the person calling, 

• Date and time the call was received, 

• Location of the problem, and 

• Type of problem. 

 

A reproduction of a page from the Log Book is attached as Appendix “B”. 

 

Step 2A – Dispatcher Creates a Work Order for the Investigation 
 

The Dispatcher enters the information from the “Log Book” into the IMS 

database and prints a work order. A reproduction of the “Work Order Entry 

Screen” is attached as Appendix “C”. 

 

Step 3 – Dispatcher Dispatches an Investigator to Assess the Situation 

 

The Dispatcher pages Investigators by radio to respond to the service call. An 

Investigator has a pickup truck containing some hand tools and a few barricades. 

 

Step 4 – Investigator Assesses the Situation 
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During this step, the investigator arrives on site and locates the problem. If 

needed, the investigator places the initial barricades. The investigator then 

attempts to determine the cause of the problem.  

 

Step 5 – Investigator Adds Findings to Work Order 
 

The findings are reported to the Dispatcher. When the investigator returns to the 

office he adds the findings to a hard copy of the investigation work order. 

 

Step 5A – Dispatcher Enters the Information from the Completed Work 

Order into IMS 
 

Step 6 – Is Further Action Required? 
 

At this point the Investigator has assessed the situation and reported to the 

Dispatcher if further action is needed.  

 

Step 7 – Is This an Emergency Situation? 
 

In addition to reporting the need for additional action to the Dispatcher the 

Investigator has indicated if emergency action is required or if routine action is 

required. 

 

Step 7A – Dispatcher Dispatches Crew. 
 

If emergency action is required the dispatcher dispatches an appropriate crew. If 

the situation merits discussion with a supervisor the appropriate supervisor is 

contacted. 

 

Step 7B – Dispatcher Creates a Follow-up Work Order. 
 

The Dispatcher enters the dispatch information in the IMS database and prints a 

work order.  

 

Step 8 – Supervisor Investigates Site. 
 

The supervisor determines site conditions and crew requirements. 

 

Step 9 – Is This a Capital Project? 
 

The supervisor determines if this could be included in a current capital project. 

If it could be a capital project the Supervisor checks with Engineering. 

 

Step 9A – Forward Site Information to Engineering. 
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If it is determined that the work is or should be part of a capital project the 

Supervisor should forward all inform he has to Engineering. 

 

Step 10 – Can This Work Be Handled With WPCM Forces? 
 

The Supervisor determines if WPCM Group has the required resources to 

perform the required work. 

 

Step 10A – Contract Work. 
 

If the Supervisor determines that the WPCM Group does not have the required 

resources he solicits bids from contractors. 

 

Step 11 – Supervisor Plans Project and Creates a Follow-up Work Order. 
 

The Supervisor obtains the required locates, permits, traffic plans, and 

notifications. Then the Supervisor finishes the follow-up work order that 

provides the appropriate crew with the information that they need to complete 

the required tasks. 

 

Step 12 – Supervisor Dispatches Crew. 
 

The supervisor gives the appropriate crew the follow-up work order and sends 

them to the site. 

 

Step 13 – Crews Perform Work. 
 

Step 14 – Crews Report Resources Used On Follow-up Work Order. 
 

Crews record labor hours, equipment hours, and material used on the hard copy 

of the follow-up work order. 

 

Step 15 – Dispatcher Enters Information From the Completed Work Order 

Into the IMS. 

 

5.2. PREVENTIVE MAINTENANCE  

 

The previous section outlines “Request for Service” procedures utilized by the WPCM 

Department. Although the WPCM Department recognizes that some emergencies are 

inevitable, the Department places a premium on preventive maintenance to minimize 

the occurrence of future “emergencies.” 
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Many of the programs administered by the WPCM Department were introduced in 

Section 3 along with a discussion as to which functional area was in principal charge. 

Although many of the Department’s specific procedures relating to preventive 

maintenance are outlined in the Section 6, the Department relies on the use of CCTV to 

provide information that drives the subsequent maintenance activities. In part 

information obtained from CCTV is entered into the televising database described in 

Section 5.4. 

 

For purpose of preventive maintenance the WPCM Department generally selects lines 

to be CCTV inspected on the following basis: 

 

• Sewers located in areas of reported basement flooding 

• Sewers located in areas of repeated requests for service 

• Sewers located in areas of planned public improvements 

 

Information gained from CCTV work is entered into the database described in Section 

5.4. This database assists the WPCM Department in deciding which lines need 

additional maintenance and repair, what type of action is appropriate, and when this 

work may be required. 

 

Based on the findings obtained from CCTV, the WPCM Department may perform one 

or more of the following activities: 

 

• Perform additional line cleaning/root removal 

• Perform minor repairs 

• Recommend a Capital Improvement Project 

 

Each of these activities is described further below: 

 

Perform Additional Root Removal and Sewer Cleaning 
 

In many instances the WPCM Department will discover that the available capacity in a 

sewer line may be reduced by the presence of roots, grease, grit material and other 

debris. By removing these obstructions, the available capacity in a line can be 

effectively restored. 

 

Perform Minor Repairs 
 

In other instances, CCTV inspection work will reveal situations where a minor or 

moderate repair is warranted. Typical repairs performed by the WPCM Department 

include point repairs on main line sewers, manholes, or force mains. 

 

Recommend a Capital Improvement Project 
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In other instances the WPCM Department will work with other divisions in WPC 

Utility to formulate a capital improvement project. 

 

Annual Preventive Maintenance Target Goals 
 

Wastewater Collection System Gravity Sewer Information: 

 

 1,539 miles (total) of combined and sanitary sewers 

 

The WPCM Department is presently implementing a Preventive Maintenance Program 

for Sewer Cleaning and CCTV Inspection. 

 

Targeted yearly production rates for this program currently are: 

• Degrease 520,000 linear feet of sewer pipe per year 

• De-root 210,000 linear feet of sewer pipe per year 

• Clean 5,600 catch basin and inlet structures per year 

• Televise 135,000 linear feet of sewer pipe per year 

• Clean 95,220 feet of sewer pipe per year (as a support to the TV program) 

• Flush 130,000 linear feet of sewer pipe per year 

 

5.3. EMERGENCY/REACTIVE MAINTENANCE  

 

The WPCM Department understands that while emergencies are unavoidable and 

cannot be always anticipated, it is imperative to know how to respond when an 

“emergency” does occur. The “Request for Service” procedures in the earlier part of 

this section provide an introduction to the types of actions typically performed by the 

Investigators when encountering a problem. 

 

Emergency contractors are used to assist the WPCM Department with larger 

maintenance and repair projects. A procedure for hiring contractors to perform 

emergency repairs has been established. The conditions may vary to a degree as to 

when emergency contractors are mobilized; however emergency contractors are 

generally used for larger maintenance and repair projects. 

 

5.4. MAINTENANCE MANAGEMENT SYSTEM  

 

The WPC Utility has developed a program with the goal of creating a comprehensive 

database that tracks pending and completed work as well as aids in the estimation of 

cost. In addition to this the Utility wanted the information made easily available for 

everyday use. 

 

The GIS tracking system is a linking of graphical and attribute data displayed through 

its Geomedia Professional software. The graphical data consists of manhole and sewer 
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segment identification from the GIS. The attribute data consists of data entered directly 

from work orders issued for maintenance or inspection. 

 

5.4.1. The maintenance Process 

 

Request for Maintenance Work 

The request can come from other WPC Utility Groups, other WPCM Sections, WPC 

Utility Contractors, City Departments as well as from homeowners. The “Request 

for Service” is entered into the IMS database and referred to a Supervisor. The 

information entered is: 
 

Who requested the work, 

What type of work is to be done, 

Where is the work to be performed (address), 

When the request was made, and  

Why the work is being requested. 
 

Graphically Assigning the Work 

 

The Supervisor can find out the sewer size, length, upstream and downstream 

manhole numbers (e.g. sewer segment) by looking up the address on the City’s 

paper quarter section maps or by utilizing the GISweb a digital mapping intranet 

system. He can also see if any work has been done at the work address by accessing 

the IMS database. A copy of the quarter section map can be made to accompany the 

work order. 

 

Databases 

 

The WPCM Department utilizes a computerized management system to handle 

work orders. 

 

Information from each complaint or work order is entered into the maintenance 

database. Maintenance database fields are as follows: 

 

• Work Order Tracking Number 

• Date Work Order Created 

• Crew to be assigned to Work Order 

• Problem Location 

• Date/Time Service Request Received 

• Employee who Received the Request 

• Priority 

• Map area 

• Department responsible for work 

• Comments to instruct crew 
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This information is saved as a pending job. Maintenance work can then be assigned 

by type of work and/or other considerations. 

 

Once the maintenance work order is completed the data from the work sheets is 

entered into a data base. This database is able to compute job cost. 

 

The Group has found these databases to be very useful in scheduling preventive 

maintenance such as root removal. Root removal from sewer lines is a continuous 

maintenance problem that needs to be performed on a regular basis for some sewer 

segments. By searching the data base WPC Utility is able to determine what sewer 

segments need periodic maintenance and how often. 

 

5.4.2. Maintenance Tracking Database 

 

Collection system maintenance activities are recorded and tracked in the IMS 

database. Activities that are directly related to union productivity bonus tracking are 

also tracked in a Microsoft Excel spreadsheet, because the IMS system does not 

track activities in as great a detail as management needs for this matter. This work 

includes, but is not limited to, TV inspection, flushing, derooting, degreasing, 

structure cleaning and inspections, and structure and main repairs and replacements. 

Work orders are generated from the Request for Service process, the scheduled 

maintenance program or other sources. The work request is entered into the system 

and assigned by a WPCM dispatcher or supervisor to a WPCM crew. As work is 

completed, information from the field crew is entered into the database. The system 

tracks the status of the work (assigned, complete, follow-up work required), the type 

of activity performed (flushing, vacuum, deroot, degrease, structure repairs, 

adjustments, etc), and findings of the field crews that either describe work 

performed or suggest additional work is necessary. This system is also utilized to 

schedule preventative activities (derooting, degreasing, structure cleaning, etc.). All 

maintenance activities are included in this system to provide a comprehensive 

record of all maintenance work completed throughout the system.  

 

5.4.3. TV Inspection Database 

 

A CCTV Inspection database, called Rapidview, is also utilized to monitor the 

condition of the system. As the CCTV investigation of a section of sewer is 

conducted, the crews enter their findings into the database on a computer mounted 

in their truck. When the inspection is complete, data is moved from the truck to the 

WPCM Department office to be uploaded into the Televising Data server and 

printed reports of the findings are reviewed by the Maintenance Supervisor. If the 

inspection reveals poor main conditions, the Maintenance supervisor may create 

additional work orders for additional maintenance/repair work or send the 

inspection information to the Engineering Group for their review. At this time, the 
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Televising Database and the Maintenance Tracking Database are completely 

separate systems that do not link together. 

 

5.4.4. Project Tracking Database 

 

Minor to moderate repair projects, such as main line repair, joint repair, building 

lateral repair, force main repair, collapsed pipe, structure, etc. are tracked by the 

WPCM Construction Supervisor in a Microsoft Excel spreadsheet that was designed 

in-house specifically for this process. The projects are listed by street address and 

include descriptions of the work to be done. As repair projects are identified, they 

are added to the spreadsheet to be scheduled.  Once the project is scheduled, the 

Construction Supervisor will use the IMS Maintenance Tracking system to generate 

a Work Order for the appropriate crew. This action will create a Work Order 

number, and the system will track the type of work that needs to be performed, 

location, crew assignments and any additional instructions for the crew. The project 

is then assigned to a WPCM construction crew. Upon completion of the project, 

information from the construction crew is added to the  IMS system, including 

length of pipe repaired or replace, supplies used to complete the project, and any 

other comments. 

 

Large repair projects are contracted out, and at this time do not go into the IMS 

system for tracking. 

 

Data from the Maintenance, Televising and Project Tracking systems can be linked 

to the City Utilities’ GIS and can be mapped or compared to other existing data.   

 

5.4.5. Inventory Management System 

 

Collection system maintenance equipment and replacement parts are maintained by 

the City’s Fleet Management Group. Supplies and material used for collection 

system repair and maintenance include, but are not limited to, pipe, precast concrete 

manhole components, castings, fittings, etc. The WPCM Department maintains an 

inventory of replacement parts presently valued at $54,000. The supply levels and 

materials usage costs are tracked by a Microsoft Access database designed in-house 

specifically for this process. 

 

5.5. MONITORING/INFORMATION GATHERING  

 

The WPCM Department is involved with the collection of primary data through the 

flow monitoring programs conducted with City owned equipment and City employees. 

Two examples of these are the SSO monitoring program and the CSO monitoring 

program. Each is introduced below. 
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SSO Monitoring 
 

The current SSO Monitoring Program Originated in 2003 with the issuance of 

Administrative Order V-W-03-AO-07. It is discussed in the report entitled Inspection of 

Sanitary Sewer Overflows. 

 

CSO Monitoring 
 

This program is discussed in the report entitled CSO Monitoring Program. The program 

has been in place since April of 2005. 
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6. INSPECTING, CLEANING, AND REPAIRING 

 

6.1.GENERAL 

 

The purpose of collection system maintenance is to make sure the collection system (meaning 

all its components) performs as intended. This is accomplished through inspections, cleaning, 

and repairs. 

 

Inspections assess the condition of a component and establish the need for reinspection, 

cleaning, repair, and replacement. Fort Wayne uses structural and operational inspections. 

Structural inspections are used to determine the structural integrity of a component. Operational 

inspections are used to determine if a component is performing as intended in the system. 

 

Cleaning removes accumulated substances from a system component. Excessive accumulation 

can lead to corrosion, blockages, equipment malfunction, and odor. Many methods can be 

employed to clean components. The best method depends on the component and what needs to 

be removed. 

 

Repairs restore the structural integrity of a worn or broken system component. 

 

Maintenance methods and frequencies are discussed below by component. 

 

6.2. COMPONENT MAINTENANCE 

 

6.2.1. Sewers and Manholes 

 

6.2.1.1. Inspections 

 

6.2.1.1.1. Purpose 

 

Inspections can be used to determine the structural integrity of the system’s 

components, performance of the system, or the cause of poor system performance. 

Manhole inspections, pulling a mandrel through sewers, and closed circuit televising 

(CCTV) are all used to determine the structural condition of sewers. Metering and user 

observations are used to detect sewer performance problems. Visual inspections of 

surface conditions, manhole inspections, smoke testing, dye testing, and CCTV are all 

used to determine the causes of poor system performance. 

 

6.2.1.1.1.1.Visual Inspection of Surface Conditions 

 

Sidewalk irregularities; cracked, settled, or dipped pavement; or depressions along 

the path of the pipe are indicators. If a joint is bad or a pipe is broken, wastewater 

may wash away the surrounding soil and create a cavity beneath the surface. 

Sometimes the weight of the overlying soil is enough to cause collapse and a 
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depression at the surface. In easements, these depressions can be seen a flooded or 

sunken areas along the pipe route. 

 

6.2.1.1.1.2 Manhole Inspections 

 

A visual inspection of a manhole can detect missing bricks, concrete, or rungs; 

water seepage through the barrel or rim risers of the manhole; or broken rims and 

covers. Signs of bedding material in the invert suggest a breech of collapse in the 

upstream line. Deteriorated steps may indicate the presence of corrosive gases, 

possibly hydrogen sulfide. Evidence of high water or surcharging indicate partial 

blockages or excessive flow. 

 

6.2.1.1.1.3.Pulling Mandrels 

 

Offset joints, collapsed pipe, or protruding laterals can be detected by pulling a 

mandrel slightly smaller than the inside diameter of a sewer through the sewer. 

Accumulation of debris and other substances that restrict flow can also be detected. 

If the mandrel won’t go through a problem exists.  

 

6.2.1.1.1.4.Closed Circuit Televising 

 

CCTV can be used to locate and describe pipe corrosion, cracks, offset joints, pulled 

joints, collapses and other structural failures. Points of infiltration, material deposits, 

illegal service connections, and causes of stoppages can also be located and 

described through CCTV. 

 

6.2.1.1.1.5.Metering 

 

Flow measurements can be used to determine I/I volumes by comparing dry and wet 

weather measurements. In some cases, flow measurements are used to detect 

wastewater leaking out of the pipe (overflows). 

 

6.2.1.1.1.6.Smoke Testing 

 

Smoke tests reveal roof, footing, and yard drain connections, as well as leaky 

manholes, cracked and leaky pipes, poor joints, and missing caps. 

 

6.2.1.1.1.7.User Observations 

 

Users report performance deficiencies such as backups, odor, and settlements. 

 

6.2.1.1.2. Procedures 

 

The procedure for performing each of the above inspections is discussed below. 
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6.2.1.1.2.1. Visual Inspection of Surface Conditions 

 

Walk along the alignment of the sewer line and look for signs of sewer failure. 

 

6.2.1.1.2.2.Manhole Inspections 

 

Visually inspect the surface around the manhole. Then remove the cover and 

visually inspect the interior of the manhole. Use a standard form to record 

observations. 

 

6.2.1.1.2.3.Pulling a Mandrel Through the Sewer 

 

The sewer should be cleaned and a line should be pulled through the sewer 

before trying to pull the mandrel. A mandrel one size smaller than the sewer (6” 

mandrel for 8” sewer), should be tied to the line. A second line should be tied to 

the other end of the mandrel to back it out if an obstruction is found. Slowly pull 

the mandrel through the sewer. If it stops note where it stops and pull the 

mandrel out the same way it was pulled in. Repeat the process from the other 

end of the sewer. 

 

6.2.1.1.2.4.Closed Circuit Televising 

 

Procedures for conducting a television inspection can be found in Appendix E of 

the Water Research Centre’s Sewerage Rehabilitation Manual. WRC codes are 

used for recording defects. 

 

6.2.1.1.2.5.Metering 

 

Procedures for metering sewers can be found in Chapter 6 “Flow Monitoring” of 

WEF Manual of Practice FD-6 Existing Sewer Evaluation & Rehabilitation. 

Depth/velocity automatic flow meters are the type of flow measuring device 

used. 

 

6.2.1.1.2.6.Smoke Tests 

 

Smoke testing procedures can be found in Chapter 4 “Methods of Infiltration 

and Inflow Evaluation” of WEF Manual of Practice FD-6 Existing Sewer 

Evaluation & Rehabilitation. 

 

6.2.1.1.2.7.User Observations 

 

Users see situations that should not exist and call the utility to report them. 
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6.2.1.1.3. Schedule 

 

6.2.1.1.3.1.Visual Inspections of Surface Conditions 

 

Visual inspections of surface conditions are used to investigate performance 

problems that have been identified by another type of inspection. They are done 

on an as needed basis. 

 

6.2.1.1.3.2.Manhole Inspections 

 

Manhole inspections are done at the same time structural inspections of sewers 

are done. They are also used to investigate performance problems that have been 

identified by another type of inspection on an as needed basis. 

 

6.2.1.1.3.3.Pulling Mandrels 

 

Mandrel inspections have been used to provide initial structural information on 

small (8”-15”) diameter sewers. Currently the City prefers the use of CCTV for 

investigations and inspections.  

 

6.2.1.1.3.4.Closed Circuit Televising 

 

CCTV is being used to develop an initial structural condition of small (8”-15”), 

medium (16” -36”) and large (>36”) diameter sewers. This process should be 

completed by the end of 2010. It will also be used for scheduled follow-up 

structural inspections. The follow-up schedule will be determined by the initial 

condition of the sewer and will be in the range of 5-20 years.  

 

CCTV is also being used to investigate performance problems that have been 

identified by another type of inspection on an as needed basis. 

 

6.2.1.1.3.5.Metering 

 

Ninety nine percent of all CSOs are being metered on a continuous basis. 

Metering will also be done in individual CSS subbasins as CSS capacity 

improvement projects are completed for that subbasin where necessary to 

recalibrate subbasin models. Metering has been used to isolate sources of 

excessive I/I.  

 

6.2.1.1.3.6.Smoke Testing 

 

Smoke testing is used to isolate sources of excessive I/I.  

 

6.2.1.1.3.7.User Observations 
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User observations are not scheduled. They take place continuously. 

 

6.2.1.2. Cleaning 

 

6.2.1.2.1. Methods 

 

Maintaining a clean sewer is a main part of the preventive maintenance program. 

Roots, Grease, and deposited solids are the most common cleaning problems. 

Cleaning methods can be grouped into 3 general categories, hydraulic cleaning, 

mechanical cleaning and chemical cleaning. Each are discussed below and Table 3.4 

of the Water Environment Federation’s Manual of Practice 7 Wastewater Collection 

Systems Management suggests which methods should be used for what types of 

stoppages. 

 

6.2.1.2.1.1.Hydraulic Cleaning 

 

Hydraulic cleaning refers to any application of water to clean the sewer. 

Hydraulic cleaning includes the use of sewer balls, pigs, high-velocity jet 

nozzles, and vacuums. These methods are discussed more fully in Water 

Environment Federation’s Manual of Practice 7 Wastewater Collection Systems 

Management. 

 

6.2.1.2.1.2.Mechanical Cleaning 

 

The term mechanical cleaning denotes the use of machinery to scrape, cut, or 

pull material out of a sewer. Among the most common methods of mechanical 

cleaning are rodding, power rodding and the use of bucket machines. These 

methods are discussed more fully in Water Environment Federation’s Manual of 

Practice 7 Wastewater Collection Systems Management. 

 

6.2.1.2.1.3.Chemical Cleaning  

 

Chemical dosing is an option only after careful observation and planning and 

close consideration of the problems associated with the process. Chemicals 

cannot clear sewer line stoppages, they are often expensive, and chemicals used 

for one solution may cause a problem somewhere else. Chemicals can also harm 

the environment, employees, or the treatment process. Chemical cleaning is 

discussed more fully in Water Environment Federation’s Manual of Practice 7 

Wastewater Collection Systems Management. 

 

6.2.1.2.2. Schedule 
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All sewer segments are cleaned during structural inspections. Sewers are also 

commonly cleaned as the result of a performance inspection. When these types of 

inspections identify sewer segments with chronic problems the segments are put on a 

regular cleaning list. There are lists for grease, roots, and sediment. The frequency of 

cleaning is dependant on the type of obstruction and the severity of the problem. In 

some segments grease removal is required weekly. In others root removal is required 

every two years. 

 

6.2.1.3. Repairs 

 

6.2.1.3.1. Methods 

 

Repairs can be made in a number of ways. During repair of smaller lines, wastewater 

may be pumped around the section to be repaired. Techniques most frequently used 

include excavation and replacement and pipe lining. 

 

6.2.1.3.1.1.Excavation and replacement 

 

Excavation and replacement involves the removal of the existing pipes or 

manholes from the ground and replacing them with new ones. The cost of this 

technique can be much higher than other rehabilitation techniques and the time 

requirements are usually much longer. Application is recommended under the 

following conditions only: 

 

• Pipes or manholes have lost their structural integrity, such as pipes or 

manholes which are collapsed, crushed, broken or badly deteriorated or 

cracked. 

• Pipe size enlargement, change in grade, and/or alignment are needed in 

addition to pipe deficiency corrections. 

• Damages to existing pipes or manholes have been identified and it is 

desirable to prevent the recurrence of these damages by replacement 

with components of better quality and greater strength.  

 

6.2.1.3.1.2.Pipe Lining 

 

Pipe lining involves internally lining structurally sound round concrete or brick 

piping with a cement or epoxy mortar. The method is generally applied to pipes 

24 inches in diameter or larger, although it may be applied to smaller pipes. The 

cement mortar linings are vulnerable to chemical attack and should not be used 

in sewers with corrosive contents or environs. For corrosive environments, the 

epoxy mortar should always be used. 

 

6.2.1.3.2. Construction Repairs and Community Relations 
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Poor community relations with the sewer maintenance department may be caused by 

such minor occurrences as: (1) the jar received when an automobile hits a sunken 

paving cut; (2) an obstruction in the road; (3) improper excavating; and (4) 

inadequate warnings and others. 

 

6.2.1.3.2.1.Excavations 

 

Quite often excavations for sanitary sewers must be left open overnight. Here, 

public relations take the form of public safety. The excavation, if it is in the 

street, should be protected by suitable barricades and lighted carefully. In the 

event of storms of high winds, personnel should make certain the proper 

warnings are still in place. Care must be taken by any means to prevent blocking 

a private driveway. 

 

Every Consideration should be given to the dust and noise which result from 

sewer repair work. Repair work should not be unnecessarily delayed.  

 

6.2.1.3.2.2.Repaving 

 

After repair work is completed, roadway cuts and sidewalks may need to be 

repaved. Good public relations, as well as good traffic safety, suggests a 

stabilized backfill on heavily traveled streets. This can be done by tamping 

selected materials in the backfill and finishing off with a topping of quick-

setting pavement patch compound such as asphalt or Portland Cement concrete. 

If streets have concrete base and asphalt surface, a passable repair can be made 

by placing concrete over the tamped backfill to within a few inches of street 

grade and finishing the repair later. 

 

6.2.1.3.2.3.Cleanup 

 

Cleanup work should be thorough. If the excavation has been made in an alley, 

the ground should be restored to proper condition for adequate drainage, and be 

made as neat as or neater than it was originally. Pieces of broken pipe, tar, or 

large rocks from the excavation should not be left on the site. In the event the 

work is in a yard or a parkway, the area should be put back to functional 

condition as soon as practicable. Coordination with the property owners and 

other governmental agencies is essential. 

 

It is good policy to remove sod and stack it carefully until the excavation is 

completed, and then employ reasonable soil stabilization and replace the sod. 

Repairs during cold weather will mean the loss of grass; in this case, of course, 

it cannot be resodded, but certainly any evidence of construction in the way of 

loose rock can be removed. Backfill should be made with a suitable top soil and 

seed mulch. In no case should a mounded trench be left in front of an owner’s 
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property for very long. It is better to carry off the excess and, at a later date, add 

top soil to make up for trench settlement. These comments apply to public 

property as well as private property. Streets and alleys rights-of-way are 

frequently as important to adjoining property owners as their own property. 

Therefore, repairs should be made as promptly as possible. 

 

Many owners believe that their properties extend to the pavement. It is 

important to explain these repairs in advance to avoid problems with the 

adjacent owners. 

 

 

6.2.2. Diversion Structures 

 

6.2.2.1.Inspections 

 

Structural inspections are used to determine the structural integrity of the diversion 

structures. Operational inspections are used to determine the performance or cause of 

poor performance.  In addition to the structural and operational inspections, the City also 

inspects diversion structures daily as part of its monitoring program for CSO events. 

 

6.2.2.1.1. Procedures 

 

6.2.2.1.1.1.Structural Inspections 

 

• Check dams and side weirs for damage 

 

6.2.2.1.1.2.Operational Inspections 

 

• Check base flow to determine if downstream obstructions are present 

 

• Check to see if overflows have occurred or are occurring to determine if 

the structure is operating properly 

 

• Check for river intrusion to determine if discharge points are 

functioning properly 

 

• Check for interceptor surcharging to determine if the interceptor is 

operating correctly 

 

• Download meter data to determine the start, duration, and volume of 

any overflows that have occurred. 

 

6.2.2.1.2. Schedule 
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6.2.2.1.2.1.Structural Inspections 

 

Structural inspections are conducted annually. 

 

6.2.2.1.2.2.Operational Inspections 

 

Operational inspections are conducted weekly and after significant runoff 

events. (See monitoring plan for site specific instructions) 

 

6.2.2.2.Cleaning 

 

Cleaning involves entering the structure and dislodging and removing the debris 

that is causing the blockage. 

 

6.2.2.3.Repairs 

 

Repairs consist mainly of repairing damaged or corroded concrete structures such 

as dams or side weirs. 

 

6.2.3. Discharge Points 

 

6.2.3.1.Inspections 

 

6.2.3.1.1. Purpose 

 

Structural inspections are used to determine the structural integrity of the discharge 

point. Operational inspections are used to determine the performance or cause of 

poor performance.  In addition to the structural and operational inspections, the City 

also inspects discharge points daily as part of its monitoring program for CSO 

events. 

 

6.2.3.1.2. Procedure 

 

6.2.3.1.2.1.Structural inspections 

 

• Check for erosion damage 

 

• Exercise sluice gates 

 

• Check to make sure tide gates close tightly 

 

6.2.3.1.2.2.Operational inspections 
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• Diversion Structures are inspected at least once a week and after all 

significant runoff events. If river intrusion is observed during a regulator 

inspection the corresponding discharge point tide gates should be 

inspected. 

 

6.2.3.1.3. Schedule 

 

6.2.3.1.3.1. Structural Inspections 

 

Structural inspections are conducted annually. 

 

6.2.3.1.3.2.Operational Inspections 

 

Operational inspections are conducted when river instruction is detected. 

 

6.2.3.2.Cleaning 

 

Remove debris keeping tide gates from closing tightly. 

 

6.2.3.3.Repairs 

 

Adjust tide gates when required. Lubricate sluice gates annually. 

 

 

6.2.4. Catch Basins 

 

6.2.4.1.Inspections 

 

6.2.4.1.1. Purpose 

 

Structural inspections are used to determine the structural integrity of the catch basin. 

Operational inspections are used to determine the performance or cause of poor 

performance.   

 

6.2.4.1.2. Procedure 

 

6.2.4.1.2.1.Structural inspections 

 

• Check grate not plugged 

 

• Check grate properly seated and not damaged 

 

• Check elbow not plugged 
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• Check to make sure no settlement around structure 

 

6.2.4.1.2.2.Operational inspections 

 

• Catch basins are inspected to ensure there is not an excess of material in 

the bottom sump of the catch basin that may plug discharge or prevent 

catch basin from capturing additional material. 

 

6.2.4.1.3. Schedule 

 

6.2.4.1.3.1. Structural Inspections 

 

Structural inspections are scheduled on approximate 2.5 year rotation.  This 

includes a full cleaning of the structure. 

 

6.2.4.1.3.2.Operational Inspections 

 

Operational inspections occur along with structural inspections or as necessary 

in response to street or yard flooding complaints.  

 

6.2.4.2.Cleaning 

 

Two major aspects of cleaning are involved with catch basins.  Cleaning the grate by 

scraping out debris from openings of intake grate and vacuuming debris and sediment out 

of catch basin sump. 

 

6.2.4.3.Repairs 

 

Repairs consist of mainly replacing catch basin grate, or repairing damaged structural 

concrete or brick as necessary per structural inspection. 
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MASTER VEHICLE & EQUIPMENT LIST BY DEPARTMENT  -  last update 9/12/05

DEPT VEH# YEAR VEH MAKE VEH ID # LICENSE TIRE SIZE REPLACE
SWM 44032 2004 Sterling Semi Tractor 2FWJAZCV74AM67357 65325 (F&R) 11.R22.5 2015

SWM 39077 1999 INT'L 2TN DUMP IHTSLABM9XH665273 55270 2007

SWM 20112 2000 Chevy Pickup Truck 1GCEK19V5YZ315520 57443 P245/75R16 2008

SWM 25024 2005 GMC Sierra Hybrid 1GTEC19T45Z258136 27810 (F&R) P235/75R16 2012

SWM 27322 2007 Ford Escape Hybrid 1FMYU59H97KB06485 (F&R) P235/70R16  2014

SWM 33105 2003 4300 INT'L 2TN DUMP 1HTMNAAMX3H589237 63178 (F&R) 245/70R19.5   2010

SWM 34209 2004 4300 INT'L 2TN DUMP 1HTMNAAM94H656380 65318 245/70R 19.5 2011

SWM 56700 1996 Lg. Kobelco Excavator YQU2558 NP  

SWM 43169 2003 Volvo Tandem Dump Truck 4V5KC9GF63N347919 63158 (F)315/80R22.5(R)11R22.5 2011

SWM 45186 2005 INT'L Vacuum Truck 1HTWYAHT05J159421 33432 (F)385/65R22.5(R)11R22.5 2012

SWM 45187 2005 INT'L Vacuum Truck 1HTWYAHT55J168700 33431 (F)385/65R22.5(R)11R22.5 2012

SWM 46084 2006 IH Tandem Dump Truck 1HTWYAHT16J260789 69092 (F)315/80R22.5(R)11R22.5 2013

SWM 47002 2007 IH 7600 Combo Truck 1HTWYAHT37J496300  (F)315/80R22.5(R)11R22.5 2014

SWM 53240 2003 Gradall Ditch Machine 225419 NP 2013

SWM 53239 2003 Vermeer Chipper 1VRN1312521002876 215/75R175

SWM 54119 2004 JD Backhoe 410G T0410GX933936 (F) 12.5/80-18 (R) 19.5L-24  2015

SWM 55101 1985 INGERSL AIR COMP 146845U85953 6096 F4.10/3.50-4(B)P215/75R15 2003

SWM 55701 2006 CAT Shid Loader 0287BCZSA02797 NP Rubber Tracks

SWM 61005 1971 DUETZ 6" PUMP F3-6L912/W NP P215/75B15 2003

SWM 63616 2003 Lg. Target Concrete Saw saw #373602-motor #00680186 NP

SWM 65102 1985 6" CH&E PUMP TO4219D111672 NP (F)4.80-8(B)P195/75R15 2006

SWM 65103 1985 6" CH&E PUMP TO4219D111671 NP (F)4.80-8(B)P195/75R15 2006

SWM 65104 1985 6" CH&E PUMP TO4219D113921 NP (F)4.80-8(B)P195/75R15 2006

SWM 66101 1986 6" CH&E PUMP TO4239D140668 NP (F)4.80-8(B)P195/75R15 2006

SWM 66102 1986 6" CH&E PUMP TO4239D145267 NP (F)4.80-8(B)P195/75R15 2007

SWM 66103 1986 6" CH&E PUMP TO4239D145266 NP (F)4.80-8(B)P195/75R15 2007

SWM 62109 2002 Godwin Hydraulic Pump 2209222 NP ST205/70D15

SWM 74613 1994 Hudsn htd18c bh trl 10HHTD1C9R1000036 842 9.50-16.5LT 2014

SWM 47112 1997 INT'L TANDEM DMP 1HTSWAARXVH447791 492 11R22.5 front & rear 2008

SWM 71207 2001 Talbert Lowboy Trl 40FS0493811020602 255/CR22.5

SWM 72614 2002 Eager Beaver Trl - 20 ton 112H8V3212L060539 63131 215/75R 17.5 2014

SWM 43169 2003 Volvo Tandem Dump 4V5KC9GF63N347919 temp (F) 315/80R22.5( R ) 11R22.5    2011

SWM 77702 2007 Towmaster Trailer 4KNUT20207L163320 215/75R 17.5

SWM 78507 1998 CAM Utility Trailer 4YUUF0910WL001497 57426 205/75R15

WPM 45555 2004 INT'L Combo truck 1HTWYAHT75J148268 27837 (F)425/65R22.5 (R)11R22.5 2012

WPM 47003 2007 INT"L Combo truck 1HTWAHT27J550895 74211 (F)315/80R22.5(R)11R22.5 2014

WPM 22017 2002 Ford F250 Pick Up 1FTNF20L32EC50042 60629  2010

WPM 23759 2003 Ford F250 Superduty 3FTNF20LX3MB36759 LT 235/85R16 M/S 2011

WPM 23760 2003 Ford F250 4x4 3FTNX21L53MB36762 LT 235/85R16 M/S 2011

WPM 36106 2006 INT'L 2TN Dump  1HTMNAAM06H319714 69250 (F&R) 245-70R 19.5 2014

WPM 36210 2006 INT'L 4700 2TN Dump 1HTMNAAM66H327249  (F&R) 245/70R 19.5 2014

WPM 37115 2006 INT'L 4300 2 Ton Dump 1HTMNAAM67H451281 54719 (f&r)  245/70R 19.5 2013

WPM 27525 1997 Ford F250 Pick Up 3FTHF25HOVMA39221 54647 LT 235/85R16 M/S 2006

WPM 25182 2005 Ford Ranger Super Cab 1FTZR45EX5PA42652 27561 (f&r) P255/70R16 2013

WPM 25183 2005 Ford Ranger Super Cab 1FTZR45E15PA42653 27560 (f&r) P255/70R16 2013

WPM 26013 2006 GMC Sierra Hybrid 1GTEC19T06Z297811 21173 (F&R) P235/75R16 2014

WPM 26318 2006 Ford Escape Hybrid 1FMYU96H76KC95874 69837 (f&r) P235/70R16 2014

WPM 26319 2006 Chevy Colorado 4x4 1GCDT136368296365 69905 P235/75R15 2014

WPM 29527 1999 Ford F250 4X4 1FTNF21L4XEA71952 55201 LT265 / 75R16 2008

WPM 27308 1997 Ford Rodder F350 1FDNF80C1VVA31776 57422 225/70R19.5 FRT &REAR 2010

WPM 55703 2005 Medium Size Excavator 7H04-03236 NP 2015

WPM 58701 1998 Mini-excavator 8004858 NP  

WPM 72614 2007 Komatsu mini-excavator KMTPC029T01003195 NP 2017

WPM 30064 2000 MH Sealing Truck 3FCMF53S3YJA02636 57414 (f & r) 245/70R 19.5 2010

WPM 29065 1989 Hydro-seeder Truck 1GBKP32K6K3317176 53598 8-19.5  

WPM 22068 2002 TV Truck (white) 1FDWE35L12HA66170 60696 (f&r) LT225/75r16 - 2008

WPM 39111 1999 Sterling Flusher 2F2HRJAA1XAA32000 55855 11R-22.5 2007

WPM 40159 2000 Sterling Tri-axle 2FZXEPYB2YAG10146 54447 (F)425/65R22.5(R)11R22.5 2010

WPM 32081 2002 INT'L 4900 Flusher 1HTSDADRX2H408637 53642 255/70R22.5 2009

WPM 34018 2004 Sprinter TV Truck WD2PD543145603017 65383 (f & r) 195/70R 15 2012

WPM 34208 2004 4300 INT'L 2TN DUMP 1HTMNAAM24H656379 65200 245/70R 19.5 2011

WPM 35166 2005 4700 INT'L Flusher 1HTWCAZR95J010457 27830 (f&r)  11R22.5 2012

WPM 37116 2006 INT'L 7400 Flusher 1HTWCAAR87J488187 71279 (F)295/75R22.5 (R)11R22.5 2013

WPM 27526 1997 Ford F250 Pick Up 1F1HF25H1VEC13819 53261 LT 235/85R16 M/S 2006

WPM 14047 2004 Ford Taurus 1FAFP55U24G110677 65389 (F&R) P215/60R16 2012

WPM 25021 2005 GMC Sierra Hybrid 1GTEC19T05Z267481 27825 (F&R) P235/75R16 2012

WPM 25023 2005 GMC Sierra Hybrid 1GTEC19T45Z280895 27823 (F&R) P235/75R16 2012

WPM 43168 2003 Volvo Tandem Dump 4V5KC9GF43N347918 63159 (F)315/80R22.5(R)11R22.5 2010

WPM 51117 2001 Ford N.H. Skid Loader 196024 NP 16.5 2013

WPM 55103 1985 Ingersoll Air Comp 146846U85953 5587 F4.10/3.50-4(B)P215/75R15

WPM 50116 2000 410E Deere Backhoe T0410EX884046 NP (F) 12.5/80-18 (R) 21L.24

WPM 57285 1997 Mauldin Roller 32

WPM 60087 1989 Sereco Power Mach LB-9-881729 NP (F) hard rubber(B)7.00-15LT

WPM 60088 1989 Sereco Power Mach LB-9-881728 NP (F) hard rubber(B)7.00-15LT

WPM 64071 1984 Western mortar mixer 23362 NP 4.80-12

WPM 64150 1984 Best cement mixer 4641118 NP b78-13

WPM 65108 2005 Godwin Hydraulic Pump 4313311 NP LT235/85R16

WPM 66104 1986 CH&E 6" pump TO4239D140670 NP (F)4.80-8 (B) P195/75R15

WPM 63107 2003 ACME 6" Pump 30505
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DEPT VEH# YEAR VEH MAKE VEH ID # LICENSE TIRE SIZE REPLACE
WPM 66105 1986 Hand Rodder Sreco PDL1994 NP Hard Rubber

WPM 70610 1990 Interstate BH Trailer 1JKDTP292LA601828 53357 8-14.5 LT

WPM 70611 1980 Reids Utility Trailer 702477 6456 8-14.5 LT

WPM 71611 1991 Bemis Arrowboard 9107B201 NP P185/80D13

WPM 79610 1999  Tracom Arrowboard 645 205 \ 75 R14

WPM 72717 1992 Shore Trailer 10HHD1206N1000019 298 8-14.5LT

WPM 72718 1992 Shore Trailer 10HHD1202N1000020 299 8-14.5LT

WPM 73100 1993 Brindle TV Trailer 1L90V1113PG085016 53607 p235/75r15

WPM 74592 1954 Concrete saw trailer no id NP 6.50-16LT

WPM 78719 2007 Felling concrete saw trailer 5FTPE122581029994 ST225/75R15

WPM 79530 1989 S&S MFG Trailer PH124F308K1J1000L NP p215/75b15

WPM 1990 Backhoe att skid ldr 88M2CL1391

WPM WPM03 1995 Partner Abrasive Saw Spare Tool Room

WPM WPM04 Abrasive Saw 14" blade

WPM WPM07 1995 Honda Pan Tamper

WPM WPM08 1995 Honda Pan Tamper

WPM WPM09  Jumping Jack Tamper

WPM WPM14 1995 3" Pump

WPM WPM15 3" Pump

WPM WPM16 1995 3" Pump

WPM WPM18 1995 3" Pump

WPM WPM20 1995 3" Pump

WPM WPM21 1995 2" Pump

WPM WPM22 1995 2" Pump

WPM WPM23 1995 2" Pump

WPM WPM27 1995 2" Pump

WPM WPM28 1995 3" Pump

WPM WPM29 Dayton Generator

WPM WPM30 Dayton Generator

WPM WPM32 Hand Rod Machine

WPM WPM33 Air Blower sets in mh frame

WPM WPM34 Air Blower sets in mh frame

WPM WPM35 Mower 21" cut John Deere

WPM WPM36 Mower 21" cut Murry

WPM WPM38 Smoke Test Blower

WPM WPM41 Stihl Chain Saw 24" bar

WPM WPM42 Stihl Chain Saw 24" bar

WPM WPM43 Stihl Concrete Saw

WPM WPM45 Honda Air Compressor

WPM WPM46 Snow Blower

WPM WPM47 2001 Stanley Hydraulic Unit 99122511

WPM WPM48 2001 3" Gorman Rupp Pump 1207811

WPM WPM49 2001 Kohler Hydro-seeder 2811104731

WPM WPM50 2001 Ryobi Weed-Eater 101144309

WPM WPM51 1987 Cement Pump in MHST

WPM WPM053 2003 Target Abrasive Saw 1311494352

WPM WPM054 2003 Stanly hydr abrasive saw 1590

WPM WPM57 2004 Partner Abrasive Saw  04 0500089  Spare (toolroom)

WPM WPM58 2004 Partner Abrasive Saw  04 0500093

WPM WPM059 2004 Stihl  Chain Saw - MS180  262-190-104

WPM WPM060 2004 Tamper for JD Backhoe 220083

WPM WPM061 2004 Handi-ram for JD Hoe 

WPM WPM062 2004 Hydraulic Pump for JD 49334FXJ0418X8

WPM WPM063 2005 Stihl Chain Saw MS180 264392843

WPM WPM064 2005 Stihl Weed-eater 257067353

WPM WPM065 2004 Partner Concrete Saw 04-5200477 #112

 Chicago Pneumatic drill (CP 9 A) 04232X019N

WPM WPM66 2005 Stihl Chainsaw-MS290 264749546

WPM WPM67 2005 Stihl Leaf Blower-BR550 265203987

WPM WPM068 2005 Abrasive Saw 05-3700416 #124

WPM WPM069 2005 Abrasive Saw 968 34 14-00 #107

WPM WPM070 2000 Kent Handy Ram C.P.6

WPM WPM071 1990 New Holland B-109

WPM072 attachment to 50162

WPM WPM073 2006 Barrel Grinder CAT HM312 DJP00108

WPM074 Harley Rake attachment to 51117

WPM WPM075 2006 Mower Deck CAT BR378 RDN00189

2006 Milwaukee 41/2" Grinder 856H80543 0598 Hand held (red in color)

2006 Milwaukee 71/4" Circular Saw 983C80609 0913 Red in color

WPM WPM076 2006 Boss Snow Plow STB03167 attached to unit #29527

WPM WPM077 2006 Partner 750 Abrasive Saw 06-2500457 #169

WPM WPM078 2006 Partner 750 Abrasive Saw 06-4200617 #105

2007 Rugby 300 SG Lazer Level 300-61682 Purchased by Engineering

2007 Rugby 300 SG Lazer Level 300-61540 Purchased by Engineering

 2007 Dewalt 18 volt cordless drill 126372 #124 keeping on truck #34209

2007 Dewalt 18 volt cordless drill 126377 #169 Keeping on truck #34208

2007 Dewalt 18 volt cordless drill 126363 #112 Keeping on truck #36210

2007 Dewalt 18 volt cordless drill 126358 #107 keeping on truck #37115

2007 Dewalt 18 volt cordless drill 126337 #105 keeping on truck #36106

2007 Dewalt 18 volt saws-all 352342 #120 keeping on truck #30064

WPM WPM079 2007 Troybuilt Pony Tiller 1D107K80049

WPM WPM080 2007 Troybuilt Pony Tiller 1L015K80004

App A - WPCM equipment List (Minus Red Cells).xls 2 OF 2
61



 WPCM O&M Plan 
 

 

 City of Fort Wayne 

 WPCM O&M Plan, Amended CSO Operational Plan Exhibit A-1 

 2007 

 

 

 

 

 

 

 

 

APPENDIX B 

62



W
P

C
M

/S
T

M
L

o
g

 S
h

e
e
t

D
A

T
E

:_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
O

N
L

Y
 U

S
E

 C
O

D
E

S
 F

R
O

M
 B

O
T

T
O

M
 O

F
 P

A
G

E

T
IM

E
N

A
M

E
P

H
O

N
E

C
O

D
E

A
D

D
R

E
S

S
A

S
S

IG
N

B
a
c
k
 U

p
/S

lo
w

 D
ra

in
 -

 B
U

B
a
d

 O
d

o
r 

- 
O

D
O

R
B

a
s
e
m

e
n

t 
F

lo
o

d
in

g
 -

 B
U

  
  
  
  
  
C

a
v

e
 I
n

 -
 C

A
V

E
C

o
n

s
tr

u
c
ti

o
n

 C
o

m
p

la
in

t 
- 

C
C

C
o

n
tr

a
c
t 

S
e
rv

ic
e
s
 -

 C
S

D
it

c
h

 P
ro

b
le

m
 -

 D
IT

  
  
  
  
  
  
  
  
  
H

a
z
a
rd

o
u

s
 S

p
il

l/
D

is
c
h

a
rg

e
 -

 H
S

In
te

rn
a
l 
R

e
q

u
e
s
t 

- 
IN

T
R

 (
fr

o
m

 o
th

e
r 

d
e
p

t)
L

id
 O

ff
 S

tr
u

c
tu

re
 -

 L
O

S
tr

e
e
t 

F
lo

o
d

in
g

 -
 S

F
  
  
  
  
  
  
  
  
 V

e
rm

in
 P

ro
b

le
m

s
 -

 V
E

R
Y

a
rd

 F
lo

o
d

e
d

/S
ta

n
d

in
g

 W
a
te

r 
- 

Y
R

63



 WPCM O&M Plan 
 

 

 City of Fort Wayne 

 WPCM O&M Plan, Amended CSO Operational Plan Exhibit A-1 

 2007 

 

 

 

 

 

 

 

 

APPENDIX C 

 

 

 

 

 

 

 

 

 

 

64



65



 Nine Minimum Controls – No. 1 
 

 

 City of Fort Wayne 

 Amended CSO Operational Plan  

 2007 

 

 

 

 

 

 

 

 

EXHIBIT A-2 

66



 
City of Fort Wayne 

WPCP O&M Plan, Amended CSO Operational Plan Exhibit A-2 
July 2006 

 
 

WATER POLLUTION CONTROL DEPARTMENT 
Of 

FORT WAYNE, INDIANA 
 

CSO TREATMENT FACILITIES, 
COMBINED SEWER SYSTEM PUMP STATION, 

AND 
MECHANICAL REGULATOR 

OPERATION AND MAINTENANCE  
PLAN 

 
JULY 2006 

67



WPCP O&M Plan 
 
 

 
City of Fort Wayne 

WPCP O&M Plan, Amended CSO Operational Plan Exhibit A-2 
July 2006 

TOC- 1 

TABLE OF CONTENTS 
 

Chapter          Page 
 
 
1.0 INTRODUCTION          1 

1.1 PURPOSE, OBJECTIVES AND GOALS      1 
1.2 UPDATING AND MAINTENANCE OF THE PLAN     2 

 
 
2.0 THE WATER POLLUTION CONTROL UTILITY ORGANIZATION   3 
 
 
3.0 THE WATER POLLUTION CONTROL PLANT GROUP     4 
 3.1 ORGANIZATIONAL DESCRIPTION       4 
 3.2 FACILITY AND EQUIPMENT DESCRIPTION     6 
  3.2.1 Physical Facilities        7 
  3.2.2 Equipment         7 
 3.3 INFORMATION SYSTEM        7 
 
 
4.0 TREATMENT, PUMPING, AND REGULATOR FACILITIES DESCRIPTION 
             9 
 4.1 WPC TREATMENT PLANT DESCRIPTION      9 
 4.2 CSO TREATMENT FACILITIES      10 
 4.3 CSO PONDS         11 
 4.4 PUMPING FACILITIES        11 
  4.4.1 Overflow Pump Stations      12 
   4.4.1.1 Brown Street Pump Station     12 
   4.4.1.2 Nebraska Pump Station     12 
   4.4.1.3 Third Street Pump Station     12 
   4.4.1.4 Griswold Pump Station     12 
   4.4.1.5 Morton Street CSO Pump Station    13 
  4.4.2 Dry Weather Flow Pump Station     13 
 4.5 Mechanical Regulators        14 
  4.5.1 Float Actuated Mechanical Regulator Gates    14 
  4.5.2 Float Switch Actuated Hydraulic Regulator Gates   14 
 
 
5.0 CSO TREATMENT FACILITIY OPERATION AND MAINTENANCE 
PROGRAM           15 
 5.1 CSO TREATMENT FACILITY OPERATIONS    15 
  5.1.1 CSO Pond Process of Removal Description    15 

68



WPCP O&M Plan 
 
 

 
City of Fort Wayne 

WPCP O&M Plan, Amended CSO Operational Plan Exhibit A-2 
July 2006 

TOC- 2 

   5.1.1.1 Physical Process Mechanisms    16 
   5.1.1.2 Biological Removal Mechanisms    16 
  5.1.2 CSO Pond Control Depth      18 
   5.1.2.1 Oxidation Pond Mode – Depth Less Than 5 Feet  19 
   5.1.2.2 Facultative Pond Mode – 7 to 10 Feet   20 
  5.1.3 Optimization of Hydraulic Detention Time    21 
  5.1.4 CSO Pond Flow Routing      22 
  5.1.5 Operation of CSO Ponds During River Flood Stage   22 
 5.2 PREVENTATIVE MAINTENANCE      23 
  5.2.1 Preventive Maintenance       23 
  5.2.2 Emergency/Reactive Maintenance     23 
  5.2.3 Maintenance Management System     24 
  5.2.4 The Maintenance Process       24 
 5.3 REGULATORY REPORTING        25 
 
 
6.0 CSS PUMPING OPERATION AND MAINTENANCE PROGRAM  27 
 6.1 CSS PUMPING FACILITIES OPERATION     27 
  6.1.1 CSO Pump Stations       27 
  6.1.2 Dry Weather Pump Stations      28 
 6.2 CSS PUMPING FACILITIES MAINTENANCE    28 
  6.2.1 Preventative Maintenance      28 
  6.2.2 Emergency/Reactive Maintenance     29 
  6.2.3 Maintenance Management System     29 
  6.2.4 The Maintenance Process      29 
 
 
7.0 MECHANICAL REGULATOR OPERATION AND MAINTENANCE 
PROGRAM           31 
 7.1 MECHANICAL REGULATOR OPERATION     31 
  7.1.1 Float Actuated Gate – Mechanical Regulator    31 
  7.1.2 Float Switch Actuated Hydraulic Gate – Mechanical Regulator 
            32 
 7.2 MECHANICAL REGULATOR MAINTENANCE     32 
 
 

LIST OF TABLES 
Table           Page 
4-1  Pond Area and Volume Characteristics     11 
 

 
 
 

69



WPCP O&M Plan 
 
 

 
City of Fort Wayne 

WPCP O&M Plan, Amended CSO Operational Plan Exhibit A-2 
July 2006 

TOC- 3 

LIST OF FIGURES 
Figure          Follows Page 
3-1 WPCP Organizational Chart        4 
3-2 Functional Areas of WPCP        4 
4-1  Terminal Ponds-Volume/Depth Relationships    11 
5-1  Terminal Ponds – Biological Processes     17 
5-2  Terminal Ponds – Layout       22 
 
 

LIST OF APPENDICES 
Appendix 
 
   A WPCP Equipment List 
 

70



WPCP O&M Plan 
 

 
City of Fort Wayne 

WPCP O&M Manual, Amended CSO Operational Plan Exhibit A-2 
July 2006 

Page 1 

1. INTRODUCTION 
 

1.1.  PURPOSE, OBJECTIVES, AND GOALS  
 

This report is entitled a “CSO Facilities, Combined Sewer System 
Pump Station and Mechanical Regulator Operation and 
Maintenance Plan”. It describes programs and procedures currently 
undertaken by the Water Pollution Control Plant (WPCP) Group in 
managing the operation and maintenance of the combined sewer 
overflow treatment, pump station, and mechanical regulator 
facilities. The WPCM Department provides sanitary sewer and 
storm water maintenance services in addition to the combined 
sewer services described in this document. 

 
This report is not an operation and maintenance manual. It does not 
provide detailed descriptions of specific operation and 
maintenance functions or system components. These descriptions 
are provided elsewhere. Rather, this report presents a functional 
overview of programs, equipment and personnel in place to 
manage the operation and maintenance of the CSO treatment 
facilities, combined sewer system pump stations, and mechanical 
regulators on a daily basis for the Water Pollution Control (WPC) 
Utility. 

 
The WPCP Group is responsible for all in-house maintenance and 
repair functions at the WPC Utility related to mechanical or 
electrical equipment. In addition the WPCP Group is involved in a 
host of other activities including but not limited to operating the 
water pollution control treatment plant, the biosolids facilities, the 
industrial pre-treatment program, the sanitary sewer system pump 
stations, and the WPC Utility laboratory.  

 
Although it is impractical to detail every function performed by the 
WPCP Group, Section 5, 6, and 7 of this plan emphasizes 
operating and maintenance procedures for the CSO Facilities, 
combined sewer system pump stations, and mechanical regulators 
respectively. These sections emphasize the WPCP Group’s 
capabilities to operate and perform preventive and emergency 
maintenance. This report is intended to supplement and be 
consistent with emergency plans and standard operating 
procedures. 

 
It is hoped that the reader will gain an appreciation of the level of 
commitment provided by the WPC Utility through its WPCP 
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Group to protect human health and the environment by its 
programs and activities. 

 
1.2.  UPDATING AND MAINTENANCE OF THE PLAN  

 
It is recommended that the WPC Utility update the Plan on an as-
needed basis to reflect revisions to the NPDES permit, construction 
of new combined sewer collection facilities and new initiatives that 
are being undertaken by the WPCP Group. 
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2. THE WATER POLLUTION CONTROL UTILITY ORGANIZATION 
 

The Water Pollution Control Utility is responsible for the management and 
operation of the City’s sewage collection and treatment system. The Director 
of Public Works and City Utilities has primary responsibility for the 
administration of the entire sewage system including; design, construction, 
operation, maintenance, and repair of all sewers and sewage treatment 
facilities. The Director manages 4 groups of departments: the Water 
Resources Group, the Water Pollution Control Plant (WPCP) Group, the 
Water Pollution Control Maintenance (WPCM) Department, and the Utility 
Administration (UTA) Group. 

 
The Water Resources Group is responsible for the planning and administration 
of capital projects, service extension permits, and maintaining all sewer maps. 
The Water Resources Group is also responsible for planning, evaluating, and 
development of projects; development, management, and implementation of 
the capital improvement program; acquisition of easements and property; and 
project management from conception through design, construction, 
completion, and acceptance of the project with the goal of project completion 
on time and within budget. 

 
The Water Pollution Control Plant Group has the responsibility for operating 
and maintaining the wastewater treatment plant, the package treatment plant, 
biosolids facilities, mechanical regulators, CSO facilities and pumping 
stations. They are also responsible for regulating industrial waste discharges, 
pretreatment programs, sampling, and analytical laboratory operation. 

 
The Water Pollution Control Maintenance Department is responsible for 
inspection, cleaning, and repair and replacement of all sewers, combined 
sewer outlets and appurtenances. They also provide CSO and SSO monitoring 
services. 

 
The Administrative Group is responsible for accounting, budgeting, and 
customer service. They also take the lead in the preparation of rules, 
regulations, and legislation required to operate the Utility. 
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3. THE WATER POLLUTION CONTROL PLANT GROUP  
 

3.1. ORGANIZATIONAL DESCRIPTION  
 

The Water Pollution Control Plant (WPCP) Group is responsible for operating 
and maintaining the wastewater treatment plant, the package treatment plant, 
mechanical regulators, CSO treatment facilities and pumping stations. They 
are also responsible for regulating industrial waste discharges, pretreatment 
programs, sampling, and analytical laboratory operation. A table of 
organization is presented in Figure 3-1.  The WPCP Group is organized into 8 
functional areas illustrated in Figure 3-2 and introduced below. 

 
Area Primary Function(s) 
1. Operations * Monitor Plant Operations 

* Adjust Processes 
 

2. Biosolids * Dewater and Process Biosoilds 
 

3. CSO Treatment * Operate CSO Treatment Facility 
 

4. Water Quality * Administer Pre-Treatment Program 
* Sampling & Water Quality 
Inspection Services 
 

5. Laboratory  * Analyzes WPCP Samples 
 

6. Maintenance * Maintain & Rehab WPCP Process 
Equipment 
* Program & Calibrate I&C 
Equipment 
 

7. Administration *Processes Personnel Data 
*Processes Accounting Data 
*Processes Plant Operating Data 
 

8. Training *Teach Safety Procedures 
*Teach Job Skills 

 
The purpose of the above listing is to highlight primary functions of the 8 
areas. These designations reflect normal day-to-day operations. As can be 
seen, much of the work done by the WPCP Group relates to information 
gathering, information analysis, process adjustment, maintenance and training. 
A brief description of each area is below. 
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Operations: Continuous monitoring of the treatment plant and collection 
system pump stations is performed in this area. Operators spend about a 
third of their time in one of three control rooms monitoring remote 
sensors installed through out the treatment plant and in collection system 
pump stations. Two thirds of their time is spent touring the facilities 
visually inspecting equipment and the processed sewage. 
 
This area is also responsible for process adjustments required to properly 
treat sewage and requesting reactive maintenance services. The area also 
has some plant security monitoring responsibilities. 
 
Biosolids: Biosolids from the plants digesters are pumped to ponds 
where it is dewatered and processed for reuse by this area. 
 
The biosolids area also processes lime from the filtration plant, 
processes soil from City excavations for reuse, and manages a yard 
waste/leaf pickup recycling program. 
 
CSO Treatment: This area is responsible for screening, pumping, 
routing, detaining, and sampling CSOs that are directed to CSO 
Treatment Facility. They are also responsible for seeing that required 
maintenance is performed on the facilities. 
 
Water Quality: This area is responsible for administration of the 
Industrial Pretreatment Program, including permit writing, inspections, 
and monitoring. In addition to the pretreatment activities this area 
samples flow from restaurants, waste haulers, and contract customers. 
They also develop and implement pollutant minimization programs. 
 
Laboratory: This area performs chemical testing and analysis of samples 
collected by other areas of the WPCP Group. If results are out of 
acceptable ranges they notify the appropriate area. Their data is posted 
to a database that is accessible to the other area for their use. 
 
Maintenance: This area handles the mechanical and electrical 
maintenance for the WPCP Group. Electricians install wiring, calibrate 
instruments, and maintain instrument and control systems.  
Two mechanical crews perform preventative and reactive maintenance 
at the plant. Another mechanical crew performs preventative and 
reactive maintenance at the pump stations and mechanical regulators 
through out the collection system. 
 
Administration: The administrative area is responsible for maintaining 
the data bases used by the WPCP Group, entering manually collected 
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data, printing reports, and performing statistical analysis on operational 
data. They also keep accounting and personnel records for the WPCP 
Group. 
 
Training: This area teaches safety procedures, provides instructions on 
specialized job activities such as the use of infrared cameras, and 
provides training in basic job required skills such as math or pump 
maintenance. 
 

 
With the exception of the Laboratory Area, each of the functional areas 
includes a Supervisor or a Program Manager to report to the Superintendent. 
The Laboratory Area is supervised by the Superintendent. 

 
Supervisors or Program Managers hold positions of supervisory authority 
under the Superintendent and are senior operations staff. Supervisors or 
program Managers work with the crews to resolve operational and 
maintenance problems and serve as a liaison between the crews and the 
superintendent. During normal working hours, there are a number of 
supervisors who can handle problems as they arise. During evenings and 
weekends, problems are referred to the “Supervisor on Call”. Supervisors on 
Call are changed on a rotating basis once every week. 

 
The Superintendent is in charge of the WPCP Group and reports to the 
Director. Although the Superintendent will normally not be personally 
involved in most activities, he/she is administratively responsible for 
activities performed by the Group, including all fiscal and budgetary matters 
and coordination with the Director’s office. The Superintendent also is a 
valuable technical resource who is knowledgeable in the operation and 
maintenance of treatment systems and is therefore, frequently involved in 
revising strategies and directing actions to solve the most complicated 
problems. 

 
In no way does this completely describe all work done by these areas nor 
reveal how they interact with each other. As will be seen in Sections 5, 6, & 
7 all groups interact and coordinate to resolve treatment related problems 
that arise. Although personnel assigned to each group generally perform 
functions of that particular group, there is a substantial overlap that occurs in 
solving problems. Most personnel are trained to perform multiple tasks and 
can be assigned to other groups on a temporary or permanent basis, if 
necessary. 

 
3.2. FACILITY AND EQUIPMENT DESCRIPTION  
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3.2.1. Physical Facility 
 

The WPCP Group operates and maintains facilities at 4 centralized 
sites as well as pump stations and regulators throughout the 
collection system. The main treatment plant, maintenance facility, 
laboratory, and office complex are located at 2601 Dwenger 
Avenue. The CSO Treatment Facilities are located across the 
Maumee River just north of the main treatment plant. The 
biosolids facilities are located at 6202 Lake Avenue.  The WPCP 
also operates a small satellite package treatment plant north of the 
City near the intersection of County Line Road and Tonkel Road. 
 
 

3.2.2. Equipment 
 

The WPCP Group owns and has ready access to a sizable arsenal 
of equipment to perform maintenance and repair work for nearly 
every foreseeable situation. Equipment was purchased based on the 
needs of the WPC Utility’s treatment systems including difficult to 
access areas. As such, the WPCP Group owns a wide array of 
equipment. The equipment currently owned is set forth in 
Appendix A. 

 
3.3. INFORMATION SYSTEMS  

 
The WPCP Group uses several electronic databases to track operational and 
maintenance activities.  
 
Intellutions is a human-graphical interface software package that allows plant 
operators to monitor the operations of most of the mechanical and electrical 
equipment in the combined sewer collection and CSO treatment system. It 
provides an interface between the operators and remote sensors. 
 
I historian is a software package that saves the date sent to Intellution. This 
allows analysis and reporting of information derived from the data.  
 
A computerized maintenance management system (CMMS) is operated by the 
Maintenance area to keep an inventory of equipment, access parts 
information, schedule maintenance activities and maintain a history of 
maintenance performed. 
 
A laboratory information management system (LIMS) is operated to collect, 
analyze, and report laboratory results. 
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A material safety data sheet (MSDS) database is maintained by the WPCP 
Group. 
 
All these information systems are operated and maintained by personnel in the 
WPCP Group with support from various information technology consultants. 
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4. TREATMENT, PUMPING, AND REGULATOR FACILITIES DESCRIPTION 
 
 4.1. WPC TREATMENT PLANT DESCRIPTION  
 

Flow collected in the Fort Wayne sewer collection system is conveyed to the 
Fort Wayne Water Pollution Control Plant for treatment. The plant is an 
activated sludge wastewater treatment plant utilizing preliminary, primary, 
and secondary treatment, as well as effluent polishing and reaeration. Plant 
effluent is discharged to the Maumee River. Solids are processed using two-
stage anaerobic digestion and lagoon dewatering.  
 
Wastewater enters the plant through an 84-influent sewer. Wastewater flow is 
divided between two influent channels equipped with separate traveling 
screens that mechanically removed solids in the wastewater of one quarter 
inch and larger.  Screenings are conveyed to a dumpster and are disposed of in 
a landfill. 
 
Four raw wastewater pumps are used to pump raw wastewater from a wetwell 
located after the screens up to a channel leading to two vortex grit removal 
systems.  The firm capacity of the station is 60 mgd with one pump out of 
service.   
 
Wastewater is processed through one of two cyclone shaped concrete grit 
removal structures.  The vortex system contains rotating paddles to allow the 
grit to settle in the bottom.  Grit is pumped, dewatered and sent to a landfill.   
 
Following grit removal, an effluent conduit carries wastewater to a primary 
diversion chamber. The diversion chamber divides the influent flow so that 
about approximately 67 percent of the flow is directed to Primary Tanks 1 
through 5, and approximately 33 percent of the flow is directed to Primary 
Tanks 6 through 8. 
 
The primary tanks are rectangular and have two passes per tank. Each tank is 
provided with chain and flight type sludge collectors and cross collectors for 
sludge removal. Raw sludge is removed and pumped to the digesters. Primary 
effluent from tanks 1 through 4 is directed to Aeration Tanks 6 through 9. 
Primary effluent from tanks 5 through 8 is directed to Aeration Tanks 1 
through 5. Iron salts are added to the primary effluent flow for phosphorus 
removal in secondary treatment. 
 
The aeration tanks are rectangular. Air is supplied to each tank from blowers 
in the blower building. Waste activated sludge is removed, as needed, from 
the return sludge flow and routed to the centrifuge building. Fine bubble type 
diffusers are used for aeration. Mixed liquor from Aeration tanks 1 through 5 
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flows to Final Settling Tanks 1 through 5. Mixed liquor from Aeration Tanks 
6 through 9 flows to Final Settling Tanks 6 through 9. Wastewater flows are 
divided so that 53 percent of the flow is treated in tanks 1 through 5, and 47 
percent of the flow is treated in tanks 6 through 9 in secondary treatment. 
 
The Centrifuge building receives waste activated sludge, removing water to 
produce a five percent sludge which is pumped to the digesters.  The water 
removed from the sludge is returned to a sewer and reenters the headworks of 
the plant. 
 
The final settling tanks use rim feed/rim collection weirs for influent and 
effluent flows. Each tank is provided with a revolving sludge collector 
mechanism. Activated sludge is removed from the final tanks and returned to 
the aeration tanks using centrifugal pumps. Secondary effluent is discharged 
to a chlorine contact tank for disinfection. 
 
Chlorinated effluent is directed to Pond 3 for effluent polishing. During 
periods of the year as required by the NPDES permit Pond 3 final effluent is 
dechlorinated.  Final effluent from Pond 3 also passes through three reaeration 
chambers to increase dissolved oxygen levels before discharging to the 
Maumee River. 
 
Five anaerobic digesters with floating covers are used for digestion of the 
primary and waste activated sludges. Four digesters serve as primary 
digesters, while the remaining one serves as a secondary digester. The 
digesters are heated using boilers, heat exchangers, and recirculation 
equipment. Gas produced from digestion is collected from each digester, 
compressed, and stored in pressure gas storage vessels, and used in boilers for 
maintaining mesophilic temperatures in the digesters as well as heating the 
facility. Excess digester gas is flared off in a waste gas burner. 
 
Digested sludge is pumped from the secondary digester to the sludge storage 
lagoons for dewatering. Sludge is processed at the lagoons by drying, wind 
rowing, and screening into a class A biosolids that is available as a topsoil 
additive. 

 
 4.2. CSO FACILITIES  
 

When the flow of combined sewage in the Wayne Street Interceptor exceeds 
the capacity of the WPC Treatment Plant it causes surcharging in the 
interceptor. The interceptor overflows when the surcharge exceeds 3’ at the 
Plant Regulator structure. This overflow combines with overflows from the 
Glasgow Regulator on the south side of the Maumee and is transported under 
the Maumee River to the CSO Facilities wet well through two 96” pipes.  
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The wet well at the CSO Facility is sized at 550,000 gallons capacity. A trash 
rack is installed at the inlet end of the wet well. A permanent metal building 
houses the CSO pumps.  
 
Two Allis-Chalmers 90” X 60” YDD VRFM mixed flow vertical turbine 
pumps pump the combined sewage to a rectangular channel which allows the 
flow to proceed by gravity to CSO Pond No. 1.These pumps are designed to 
operate at 105,000 GPM at 45 TDH. If the flow to the wet well exceeds the 
capacity of the pumps it is released directly to the Maumee River through 3 
openings in the back of the wet well. 

 
 4.3. CSO PONDS 
 

CSOs pass through 2 ponds on the north side of the Maumee River. It is 
possible to operate the CSO ponds at a variety of depths and volumes. It 
should be recognized that greater depths mean greater volumes, and therefore, 
higher loadings per surface area, without a corresponding increase in oxygen 
transfer capability from surface reaeration. The surface area governs surface 
reaeration rates because the oxygen transfer capability remains substantially 
the same. This may adversely affect efficiency of stabilization of organic 
matter and help to create unwanted conditions such as odors, rising sludge, or 
other undesirable effects.  
 
Table 4-1 gives pond volumes for possible operating points. For depths of 
combined sewage between those given, refer to Figure 4-1 for the various 
pond volume vs. depth relationships. 

 
TABLE 4-1 

POND AREA AND VOLUME CHARACTERISTICS 
 

 Terminal 
Pond No.1 

Terminal 
Pond No.2 

Surface Area 33.5 Ac. 29 Ac. 
Volume at 3-foot depth 38 MG 33 MG 
Volume at 4-foot depth 50 MG 43 MG 
Volume at 5-foot depth 61 MG 54.5 MG 
Volume at 7-foot depth 84 MG 75 MG 
Volume at 10-foot depth 118 MG 106 MG 
Volume at 13-foot depth 152 MG 138 MG 

 
 4.4. PUMPING FACILITIES  
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There are two types of pump stations in the combined sewer system (CSS). 
The first type is located downstream of the regulator and pumps overflows. 
The second type pumps dry weather flows to a gravity interceptor that takes it 
to the treatment plant. 
 
4.4.1. Overflow Pump Stations 
 
There are 5 overflow pump stations in Fort Wayne’s CSS. They are briefly 
described below. 
 

4.4.1.1. Brown Street Pump Station 
 
The Brown Street Pump Station is located at 1800 Brown Street. A 
mechanical bar screen precedes two 200 horsepower pumps with each 
pump having a rated capacity of 20,000 gpm at 28’ of head.   The station 
wet well has horizontal dimensions of 29’ x 31’ and is equipped with a 
dewatering pump system.  The dewatering system is designed to 
discharge any CSO storage in the wet well back into the interceptor 
system when capacity is available. 
 
4.4.1.2. Nebraska Pump Station 
 
The Nebraska Pump Station is located at 1100 Camp Allen Drive. It 
contains two 125 horsepower pumps with each pump having a rated 
capacity of 25,000 gpm at 15’ of head.  The station wet well has 
horizontal dimensions of 22.33’ x 15.33’ and is equipped with a 
dewatering pump system.  The dewatering system is designed to 
discharge any CSO storage in the wet well back into the interceptor 
system when capacity is available. 
 
4.4.1.3. Third Street Pump Station 
 
The Third Street Pump Station is located just east of the Third 
Street/Calhoun Street intersection. A mechanical bar screen precedes 4 
pumps. Each pump pumps at a different rate. These rates range between 
14,000 gpm and 23,000 gpm.  The station wet well has horizontal 
dimensions of 40.33’ x 40.33’ and is equipped with a dewatering pump 
system.  The dewatering system is designed to discharge any CSO 
storage in the wet well back into the interceptor system when capacity is 
available. 
 
4.4.1.4. Griswold Pump Station 
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The Griswold Pump Station is located at 1900 Griswold Drive. It 
contains 2 pumps that pump at approximately 400 gpm.  The station wet 
well has horizontal dimensions of 17.33’ x 17.33’. 
 
4.4.1.5. Morton Street CSO Pump Station 
 
The Morton Street CSO Pump Station is located at 1614 Edgewater 
Avenue. It contains four 150 horsepower pumps with room for a fifth 
pump. Each pump is rated at 19,000 gpm.  The station wet well has 
horizontal dimensions of 40’ x 34.5’ and is equipped with a dewatering 
pump system.  The dewatering system is designed to discharge any CSO 
storage in the wet well back into the interceptor system when capacity is 
available. 

 
4.4.2. Dry Weather Flow Pump Station 
 
There is one dry weather flow pump station. The Morton Street Dry Weather 
Pump Station is located at 1614 Edgewater Avenue. A comminuter precedes 
two 25 horsepower pumps. Each pump is rated at 2,500 gpm. 
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 4.5. MECHANICAL REGULATORS  
 

There are two types of mechanical regulators that are kept operational by the 
WPCP Group. The first type uses floats to control mechanical regulator gates. The 
second uses depth sensors, such as float switches to control hydraulic regulator 
gates. 
 

4.5.1. Float Actuated Mechanical Regulator Gates 
 
Currently, there are 7 regulators that have active float actuated mechanical 
regulator gates. There SIP #s and locations are provided below: 
 
 SIP #  Location 
P06-119 At the intersection of Anthony Blvd. and Wayne St. 
L06-438 At the intersection of Wayne St. and Fairfield Ave. 
N06-007 At the intersection of Hanna St. and Wayne St. 
K06-285 At the intersection of Nelson St. and Wayne St. 
K11-163 Just west of the intersection of Rudisill Blvd and Broadway 
M10-150 Just east of the intersection of Third St. and Calhoun St. 
K07-171 At the west end of the alley just north of Wildwood Ave. 

 
4.5.2. Float Switch Actuated Hydraulic Regulator Gates 
 
Currently, there are 2 regulators that have active float switches to activate 
hydraulic regulator gates. There SIP #s and locations are provided below: 
 
     SIP #  Location 
K15-009 On Hartman Rd. approximately 300’ south of Westover Rd. 
L19-018 Southeast of 5340 Century Ct. 
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5. CSO FACILITY OPERATION AND MAINTENANCE PROGRAM 
 

As is seen from the discussion in Section 3, the WPCP Group is involved in a 
number of wide-ranging activities including but not limited to operating and 
maintaining the wastewater treatment plant, the package treatment plant, 
biosolids facilities, mechanical regulators, CSO facilities and pumping 
stations. 
 
For purpose of clarity, it should be stated that the discussion presented in 
Section 3 covers all the activities of the WPCP Group. The following topics 
emphasize aspects of the WPCP Group’s activities associated with the CSO 
Facilities and Ponds. 
 
  Area       Section 
Operations          5.1 
Maintenance         5.2 
Regulatory Reporting        5.3 
 
This plan will be subject to modification by the Director of the WPC Utility to 
account for changes in circumstances such as changes in the configuration of 
WPC Utility facilities, the purchase of new equipment, changes in regulatory 
requirements, the development of new technologies, or changes in industrial 
standards/best management practices. 
 
5.1. CSO POND FACILITIY OPERATIONS 

 
The CSO Facilities receive CSOs from the Glasgow Regulator and from 
overflows of the Wayne Street Interceptor intermittently during wet weather. 
There is no flow into the facilities the majority of the time. But, during some 
wet weather, flows can exceed 100 million gallons during a 24 hour period. 
This can be followed a day or two later with additional flows of  tens of 
millions of gallons. 
 
The CSO Facility is not sized to provide a constant level of treatment for this 
range of flows. Low flows and long detention times produce fairly high 
quality effluent. During flow through conditions there appears to not be much 
difference in the quality of CSO Facility influent and CSO Facility effluent. 
 
The City is currently working with IDEM to characterize the Ponds as CSO 
storage facilities that would function primarily as temporary storage of CSO 
and then bled back to the WPCP when capacity is available. 
 
The types of processes that may take place in the CSO Facilities when flow 
characteristics allow are described below. 
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5.1.1. CSO Pond Process of Removal Description 
 

The process of removal of suspended and organic matter from 
combined sewage requires specific physical, chemical, and 
biological conditions to support the biochemical process 
reactions. 
 
5.1.1.1.Physical Process Mechanisms 

 
Physical removal mechanisms work primarily to settle 
out suspended matter that would otherwise pass on to 
the receiving waters. The CSO ponds have been 
channelized by the use of sheet pilings and other 
structures for flow direction control. The use of sheet 
steel pilings serves to control the direction of the 
wastewater flow, acting to prevent short-circuiting of 
flow, and, coupled with the control of the water depth 
(by effluent sluice gate control), determines the bulk 
velocity of flow through any segment of the treatment 
ponds. The depth of water kept in a pond is fixed by the 
position of the effluent sluice gates. The flow through 
the pond is controlled by the CSO Facilities pumping 
rate. The combination of these two operational 
constraints determines the degree of removal of 
suspended solids from the pond influent. The 
percentage of removal for suspended solids will vary 
with the loading rates. The solids loading rate for 
combined sewage ranges from 500 to perhaps 125,000 
pounds per acre per day. The detention period for the 
CSO Facility effluent can be sufficiently long to have 
rapid biological uptake of soluble organic wastes. The 
solids generated by this biological activity in the pond 
system can settled out before the effluent leaves the 
ponds. By this mechanism, a significant part of the 
waste loading to the ponds can be removed. 

 
5.1.1.2.Biological Removal Mechanisms 

 
The Ponds are a type of oxidation Pond (i.e., depending 
upon natural reaeration rates as the dissolved oxygen 
source). As oxidation ponds, these ponds can be 
operated as facultative ponds by virtue of the depth of 

89



WPCP O&M Plan 
 

 
City of Fort Wayne 

WPCP O&M Manual, Amended CSO Operational Plan Exhibit A-2 
July 2006 

Page 17 

water and loading rates to the pond. The removal 
mechanisms in a facultative pond vary with depth. The 
first action is associated with the solids removal by 
sedimentation described above. As the solids settle to 
the bottom, an anaerobic layer of decomposing 
biological solids builds up on the bottom of the pond. 
These decomposing solids undergo a reaction similar to 
that in an anaerobic digester with subsequent release of 
methane gas. A portion of the solids always remain as 
incompletely digested material. The soluble organic 
material and colloidal solids which are either brought in 
fresh by the incoming wastewater or scoured from the 
bottom of the pond by intra-pond mixing due to wind, 
or water turnover caused by seasonal temperature 
changes of the waters, are broken down by bacterial 
action in the aerobic upper layers of the pond. 
 
Some of this material is incorporated into the bacterial 
cells that grow and with settling add to the organic 
matter at the bottom anaerobic zone of the pond. The 
CO2 given off by the bacteria, along with the 
bicarbonate of the incoming wastewater and the CO2 
introduced into the pond by surface reaeration resulting 
from wind action is utilized by algae in the presence of 
sufficient sunlight and inorganic nutrients such as 
phosphorus, nitrogen, and iron to produce oxygen and 
additional algae cells. 
 
This photosynthesis reaction takes place during the 
daylight hours. At night, algae use oxygen and oxidize 
some of the organic compounds produced and stored 
while undergoing photosynthesis reactions. The 
symbiotic relationship between bacteria and algae 
recycles carbon materials that were originally settled 
out as suspended solids. The net effect of this carbon 
cycling mechanism is to: 
 
1). Cause a deposition of the solids originally present in 
the wastewater; 
2). Cause some stabilization of the organic load of the 
combined sewage by bioconversion to carbon dioxide 
or methane lost to the atmosphere: 
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3) Cause a conversion of much of the soluble inorganic 
and organic material into bacterial and algal cell 
material. 
 
Figure 5-1 displays the various biological processes that 
can occur within the ponds. 
 
To properly be termed a biological synthesis system 
where the generation of biological solids is the 
objective of the organic removal process, the removal 
of the settled solids once settled in the ponds is 
important. If the solids are permitted to accumulate 
over an extended period of time, the solids settled will 
eventually use up a large portion of the pond’s available 
detention time, increase the flow-through velocity, 
decrease the solids removal efficiency, and increase the 
amount of organic material that is resolubilized. To 
prevent filling the ponds with sludge solids over time, a 
dredge can be provided to remove the settled solids 
every few years. 
 
A reasonable estimate of the pond solids detention time 
can be made by utilizing the concept of Mean Cell 
Residence Time, since this parameter represents the 
time that a hypothetical particle will theoretically 
remain in the terminal pond undergoing treatment. 
Solids detention time can be defined in terms of the 
suspended solids that are stored in the volume available 
for the wastewater divided by the rate of wastage of 
suspended solids (primarily in the pond effluent). Since 
the concentration of suspended solids in a treatment 
pond very nearly always equal those in the effluent, the 
relationship for solids detention time simplifies to that 
for the hydraulic detention time: 
 
  Volume of 
Solids Theoretical Terminal Pond 
Detention       = Hydraulic           = In MG______ 
Time in Days Detention Time Pond Effluent 
  Flow Rate 
  In MGD 

 
This assumes no pond influent during this period. 
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As already indicated above, the volume available for 
treatment is primarily a function of the pond depth. The 
control of pond depth is possible as outlined in the 
section following. 

 
5.1.2. CSO Pond Control Depth 

 
Per the original pond design intent, depending on pond depth 
and influent flow rate, the pond can be operated in different 
treatment modes. Each treatment mode has certain advantages 
and disadvantages associated with the process control. Since 
consideration of pond depth is essential regardless of the 
hydraulic through-put rate, the operation of the pond can be 
conveniently classified by operating depth alone. In the 
ensuing discussion, CSO pond depth will be the determining 
control parameter considered while recognizing that hydraulic 
detention time also is a very important parameter for pond 
performance control.  It should be noted that the City 
operational experience of the Ponds has shown that the 
consistent use of the Ponds for treatment has not been 
consistent or effective overall. 

 
5.1.2.1.Oxidation Pond Mode – Depth Less than 5 Feet 

 
The operation of the CSO ponds at water depths less 
than 5 feet is termed the “Oxidation Pond” mode. In 
this configuration, natural convection and wind-
generated vertical mixing can reasonably supply the 
entire oxygen demand for the pond most of the time if 
the organic loading is not excessive (say, less than 500 
pounds organic loading per acre per day). This mixing 
action tends to blend the aerated upper pond layers with 
the deoxygenated lower layers. By this natural mixing 
action, aerobic conditions are maintained throughout 
the pond without the reliance on the algae-bacteria 
symbiotic relationship. 
 
Another advantage of pond depths less than 5 feet is 
that the mobile forms of algae usually have no 
particular advantage over other free-swimming or 
suspended organisms. Unless the water gets very still, 
allowing these mobile microorganisms to migrate 
toward the light zone at the water surface, these 
organisms will be intermingled with the lowest layers 
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as well as the upper layers. The mixing tends to break 
up the development of thick, obnoxious algae blooms 
which block out light energy to bottom layer organisms 
which, in turn, tend to promote a well-balanced pond 
flora and fauna that can be reasonably expected to 
stabilize the pond influent wastes to a high degree of 
efficiency. 
 
Several climatic conditions can create problems for this 
mode, even at low organic loadings. Wind shear can 
create rolling wavers over the pond surface, particularly 
if the wind is blowing directly down a channelized 
segment. These waves can stir up bottom sediments and 
add relatively large quantities of organic and inorganic 
suspended matter to the pond effluent. These suspended 
solids usually have a significant BOD5 associated with 
them as well. The growth of aquatic plants to the 
shallow bottom can create problems with flow control 
and sedimentation rates. 

 
5.1.2.2.Facultative Pond Mode – 7 to 10 Feet 

 
At a depth of approximately 7 feet, the distance from 
the water surface to the pond bottom is sufficiently 
great to essentially preclude reoxygenation of the pond 
bottom under all but the most turbulent of operating 
conditions. Due primarily to the absence of vertical 
mixing currents under most operational conditions, the 
ponds begin to stratify into three distinct zones. These 
zones are related to the thermal stratification of water 
with depth to an extent. However, the best explanation 
for the existence of these zones is related to the aerobic 
conditions found at the different depth zones. 
 
A surface zone will form immediately after the 
quiescent settling of wastewater commences. This zone 
will contain the highest dissolved oxygen down to 18 to 
24 inches in depth. Microbiological activity will be 
concentrated on photosynthesis and/or bacterial 
respiration in this zone. Much of the wastewater 
stabilization of soluble organic matter will occur in this 
upper-most zone. 
 

94



WPCP O&M Plan 
 

 
City of Fort Wayne 

WPCP O&M Manual, Amended CSO Operational Plan Exhibit A-2 
July 2006 

Page 21 

From 2 to perhaps 5 or 6 feet, a profile of pond 
dissolved oxygen with depth will show a tendency 
toward decreasing D.O. with depth over this range. This 
zone is usually termed the “Transition” Zone, 
presumably as a reflection of its intermediate position 
between the aerobic “surface” zone and the anaerobic 
“benthic” zone. Microorganisms found in this zone will 
be facultative organisms undergoing inorganic substrate 
respiration typically utilizing nitrate, carbonate, or 
sulfate as an oxygen source for organic energy 
utilization. This zone is also characteristically 
quiescent, and the physical removal mechanism of 
sedimentation tends to dominate over the biokinetic 
utilization of organic substrate. Occasionally, some 
upwards mobility can be observed through this zone 
but, generally the mixing action characterizing the 
surface zone action characterizing the surface zone is 
absent here. 
 
The lower zone in this depth range usually occupies the 
bottom-most two or perhaps three feet. This zone is 
sometimes the “benthic” zone or the “bottom” zone. It 
is characterized by bottom-dwelling organisms that are 
either strict anaerobes or facultative adaptive 
organisms. The bottom sediments provide the source of 
volatile solids preferred as substrate by these bottom-
dwellers. Generation of soluble volatile acids, gases 
such as carbon dioxide, ammonia, and methane, and 
inert stabilized sludge solids characterize this zone 
activity. Being temperature sensitive, these bottom-
dwellers tend to slow their work in the winter months 
and may be stimulated by warming weather in the 
springtime. This stimulation may result in bottom 
sediment turn-over floating sludge, malodors, or cloudy 
effluent from the bottom stabilization zone. 
 
Because of the mixed population of microorganisms in 
a facultative pond, coupled with a larger volume of 
pond storage utilized (resulting strictly from the 
increased depth of operation), the facultative pond can 
typically handle higher organic loadings than the 
oxidation pond discussed above. 

 
5.1.3. Optimization of Hydraulic Detention Time 
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As mentioned earlier, the objective of the operation of the CSO 
ponds is to maximize the hydraulic detention time in the ponds. 
This strategy serves two useful purposes: 
1) It maximizes sludge detention time and therefore increases 

the organic removal; 
2) It “spreads out” surges in flow to the ponds by utilizing the 

available pond volume as a flow damping treatment unit. 
 

Each pond has a point of inflow where the influent wastewater 
is introduced into the treatment pond. The wastewater begins a 
period of travel. By the time the original wastewater reaches 
the effluent structure, it has been subjected to extensive 
sedimentation and biological oxidation reactions to reduce the 
waste load to the receiving waters. The sluice gates in each of 
the pond effluent structures can be moved up or down to vary  
the water surface elevation in the pond. To do this, the top of 
the sluice gate acts as a broad-crested rectangular weir obeying 
a modified weir equation. By monitoring sluice gate position 
and pond level, a discharge rate may be computed. 
 
Figure 5-2 shows the locations of the effluent sluice gates. 
 
The sluice gates are provided with electric operators and 
manual hand cranks. The gates are operated locally.  

 
 

5.1.4. CSO Pond Flow Routing 
 

To maximize CSO pond performance, it is desirable to operate 
the ponds in tandem. This technique utilizes the gravity head 
differential between two ponds to transfer the wastewater from 
one pond to another. There are several process considerations 
for multiple pond operation. Such requirements as pond depth 
and hydraulic detention time, prevention of short circuiting, 
pond levee maintenance, alternative flow routing, and holding 
volume of ponds. The water surface level in each terminal 
pond is monitored to regulate the detention time in the pond. 
Vertical adjustment of the sluice gates allows the plant 
operators to adjust the level in the CSO ponds. 
 
Extended detention times in the pond system are possible by 
operating the ponds in series. Through the use of the 
channelization sheet piling flow control structures, the flow is 

96



97



WPCP O&M Plan 
 

 
City of Fort Wayne 

WPCP O&M Manual, Amended CSO Operational Plan Exhibit A-2 
July 2006 

Page 23 

controlled in each pond by permitting flow in a predetermined 
direction only. Other means are installed to control flow 
direction in the ponds. 

 
5.1.5. Operation of CSO Ponds During River Flood Stage 

 
During periods of high water, the levees for the CSO ponds can 
be subject to high level flood waters which might undermine 
portions of the levees surrounding the ponds. Since this 
condition is not likely to persist indefinitely, a temporary 
procedure should be implemented when the Weather Bureau 
warns of flood conditions on the Maumee River. 
 
Briefly, this procedure involves using the CSO Facility pumps 
to raise the water surface in the ponds to a level that 
approximately equals the maximum anticipated crest of the 
river. If the hydrostatic water surface on each side of the levee 
is the same, the likelihood of undermining the levee is greatly 
reduced. Because this procedure will only be necessary when 
wet weather causes flooding, the necessity of using the CSO 
Facility pumps for control of CSOs is likely.  

 
5.2. CSO FACILITY MAINTENANCE  

 
5.2.1. Preventative Maintenance  

 
Each facility was designed for a specific set of site conditions. 
Therefore the facility has a unique set of components and 
unique set of maintenance requirements.  
 
Establishing the preventative maintenance program started 
during the design and constructions of the facility. Layout and 
equipment selection was made with maintenance in mind. At 
the end of construction an O&M manual was prepared and 
delivered to those who have O&M responsibilities.  
 
In the WPC Utility the Maintenance area of the WPCP Group 
has responsibility for maintenance of facilities. Upon receiving 
the O&M manuals parts, maintenance procedures, and 
maintenance frequency information was entered into the 
CMMS. The CMMS then becomes a reference for parts and 
automatically generates work orders for preventative 
maintenance. The initial maintenance procedures and schedules 
have been refined by actual experience. 
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Preventative procedures and schedules are kept in the WPCP 
Group’s CMMS. 

 
5.2.2.  Emergency/Reactive Maintenance 

 
Plant operators monitor the status sensors and alarms for the 
equipment used in the CSO facility. When they detect an 
emergency situation they normally use a walkie talkie to 
contact the maintenance supervisor and create a work request 
in the CMMS.  Emergency procedures manuals are maintained 
at the three plant operator’s stations.  
 
The maintenance supervisor assesses the situation and 
normally uses a walkie talkie to notify a work leader of the 
situation. The maintenance supervisor then converts the work 
request into a work order assigning the work to a specific crew. 
The maintenance supervisor also notifies the person 
responsible for regulatory notifications if necessary. 
 
The work leader assembles the required crew and equipment 
and performs the required repairs. After the work is completed 
the activities are recorded in the CMMS. 

 
5.2.3.  Maintenance Management System 

 
As discussed in Section 3 the WPCP Group uses a CMMS to 
inventory equipment and their parts, maintain maintenance 
procedures, establish maintenance schedules, prioritize work 
request, produce work orders, and record maintenance history. 

 
5.2.4 The Maintenance Process  

 
Request for Maintenance Work 
The request can come from other WPC Utility Groups, other 
WPCP Sections, WPC Utility Contractors, City Departments as 
well as from homeowners. The “Request for Service” is 
entered into the CMMS database and referred to a Supervisor. 
The information entered is: 

 
Who requested the work, 
What type of work is to be done, 
Where is the work to be performed (address), 
When the request was made, and  
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Why the work is being requested. 
 

Assigning the Work 
 

The Supervisor can review the current work order request to 
determine the type of work required and the priority of the 
work. The supervisor can then assign the work to the 
appropriate crew.  

 
Databases 

 
The WPCP Group utilizes a CMMS to handle work orders. 

 
Information from each complaint or work order is entered into 
the maintenance database. Maintenance datebase fields are as 
follows: 

 
• Work Order Tracking Number 
• Date Work Order Created 
• Crew to be assigned to Work Order 
• Problem Location 
• Date/Time Service Request Received 
• Employee who Received the Request 
• Priority 
• Map area 
• Department responsible for work 
• Comments to instruct crew 

 
This information is saved as a pending job. Maintenance work can 
then be assigned by type of work and/or other considerations. 

 
Once the maintenance work order is completed the data from the 
work sheets is entered into a data base. This database is able to 
compute job cost. 

 
5.3 REGULATORY REPORTING 

 
The City is authorized to discharge combined sewage overflows from Outfalls 
002 and 003. The City is required to monitor effluent limitations according to 
the issued National Pollutant discharge Elimination System (NPDES) permit 
No. IN0032191, effective December 1, 2004. Discharges from the 
aforementioned outfalls are reported on Monthly Report of Operations (MRO) 
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and Discharge Monitoring Reports (DMR). These two forms are submitted on 
the 28th of each month.  
 
Pond 1 (Outfall 003) and Pond 2 (Outfall 002) take in combined sewer flows in 
excess of the mechanical treatment plant capacity. Samples are taken when 
discharges occur. The following table lists the parameters and limits for Outfall 
002 and Outfall 003 effluent. 
 

The City is currently working with IDEM to characterize the Ponds as CSO 
storage facilities that would function primarily as temporary storage of CSO 
flows.  The CSO would be bled back to the WPCP when capacity is available.  
Upon completion of this change and construction of the bleedback facilities, 
the outfalls for Pond 1 (003) and Pond 2 (Outfall 002) would be considered 
the same as the other CSO outfalls in Attachment “A” of the NPDES permit 
and no water quality parameters will be required to be monitored. 
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Parameter Monthly 

Average 
Weekly 
Average 

Measurement 
Frequency 

Sample 
Type 

Influent Flow Report 
(MGD) 

Report 
(MGD) 

Daily (when 
discharge 
occurs) 

24-Hr. Total 

Effluent Flow Report 
(MGD) 

Report 
(MGD) 

Daily (when 
discharge 
occurs) 

24-Hr. Total 

CBOD5 25 mg/l 40 mg/l Daily (when 
discharge 
occurs) 

Grab 

TSS 30 mg/l 45 mg/l Daily (when 
discharge 
occurs) 

Grab 

     
Parameter Daily 

Minimum 
Daily 
Maximum 

Measurement 
Frequency 

Sample 
Type 

pH 6.0 9.0 Daily (when 
discharge 
occurs) 

Grab 
 

     
Parameter Monthly 

Average 
Daily 
Maximum 

Measurement 
Frequency 

Sample 
Type 

E. coli 
(April 1-Oct. 
31) 

125 col/100 
ml 

235 col/100 
ml 

Daily (when 
discharge 
occurs) 

Grab 

 
The effluent flow shall be reported in hours of duration and shall not exceed 
one-third (1/3) of the receiving stream flow. 
 
Record and report, on the MRO, the average rate of discharge from the pond 
and the stream flow during the discharge period. 
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6. CSS PUMPING OPERATION AND MAINTENANCE PROGRAM 
 

As is seen from the discussion in Section 3, the WPCP Group is involved in a 
number of wide-ranging activities including but not limited to operating and 
maintaining the wastewater treatment plant, the package treatment plant, the 
biosolids facilities, CSO treatment facilities, pumping stations and mechanical 
regulators. 
 
For purpose of clarity, it should be stated that the discussion presented in Section 
3 covers all the activities of the WPCP Group. The following topics emphasize 
aspects of the WPCP Group’s activities associated with the CSS Pumping 
Facilities: 
 
 Area      Section 
Operations        6.1 
Maintenance        6.2 
 
This plan will be subject to modification by the Director of the WPC Utility to 
account for changes in circumstances such as changes in the configuration of 
WPC Utility facilities, the purchase of new equipment, changes in regulatory 
requirements, the development of new technologies, or changes in industrial 
standards/best management practices. 

 
 6.1. CSS PUMPING FACILITIES OPERATION  
 
  6.1.1. CSO Pump Stations 
 

Upstream regulators regulate how much flow goes to the treatment 
plant to prevent overloading the treatment plant. When flows exceed 
the capacity of the interceptor or what can be treated at the treatment 
plant, excess flows are directed to the rivers.  
 
These regulators were designed with two outlets to the river. One 
allowed overflows to flow into the river by gravity. However, if the 
river stage was high flow couldn’t get into the river and basement 
and street flooding occurred. Pump stations were built to solve this 
problem. When the river stage was high, overflows went to the pump 
stations and were pumped into the river. 
 
The sluice gates on the gravity overflow pipes have been closed to 
force all overflows through the pump stations. The pump flow rates 
are measured and pump run times are used to determine the start, 
duration, and volume of the overflows. This simplifies the task of 
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trying to measure flows in submerged gravity discharge pipes at  
these locations. 
 
The pumps are sized by the engineers that design the stations. 
Control algorithms are determined by the design engineers, but are 
often fine tuned by the Maintenance Area of the WPCP Group. 
Pump alarm and operating data is sent to the WPCP via radio where 
it is stored in a database. Alarm signals are monitored by the WPCP 
Group’s Operations area. If pump station problems are observed, this 
group requests maintenance services from the WPCP Maintenance 
area. Emergency operating procedures for a variety of situations are 
located in the control rooms of the WPCP. 
 
Pump operational data is reviewed and analyzed by the WPCM 
Group. They also prepare monthly CSO reports. 

 
6.1.2. Dry Weather Pump Stations 
 

The dry weather pump stations serve the same purpose as a regular 
collection system pump station. It lifts dry weather flow from a low 
elevation to a higher elevation so that is can flow by gravity to the 
treatment plant.  
 
The pumps are sized by design engineers to handle peak dry weather 
flow plus whatever additional flow the downstream sewer and 
treatment facilities can handle. Control algorithms are determined by 
the design engineers, but are often fine tuned by the Maintenance 
Area of the WPCP Group. Pump alarm and operating data is sent to 
the WPCP via radio where it is stored in a database. Alarm signals 
are monitored by the WPCP Group’s Operations area. If pump 
station problems are observed, this group requests maintenance 
services from the WPCP Maintenance area. Emergency operating 
procedures for a variety of situations are located in the control rooms 
of the WPCP. 

 
6.2. CSS PUMPING FACILITIES  
 

6.2.1. Preventative Maintenance 
 

A schedule listing the preventative maintenance (PM) and inspection 
frequency is maintained for each station. PM activities typically 
include, but are not limited to the following: 
 
• Check operation of pumps 
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• Report pump run times when applicable 
• Check floats or float sticks, clean as necessary 
• Check wet well and clean when necessary 
• Change charts and check ink levels when applicable 
• Check for unusual vibration, bearing heat, belt wear, pipe leaks etc. 
 
Records of all PM activities are kept on file in a computerized 
maintenance management system (CMMS). 

 
6.2.2. Emergency/Reactive Maintenance 
 

Plant operators monitor the status sensors and alarms for the 
equipment used in the CSS pump stations. When they detect an 
emergency situation they normally use a walkie-talkie to contact 
the maintenance supervisor and create a work request in the 
CMMS.  Emergency procedures manuals are maintained at the 
three plant operator’s stations.  

 
The maintenance supervisor assesses the situation and normally 
uses a walkie-talkie to notify a work leader of the situation. The 
maintenance supervisor then converts the work request into a work 
order assigning the work to a specific crew. The maintenance 
supervisor also notifies the person responsible for regulatory 
notifications if necessary. 

 
The work leader assembles the required crew and equipment and 
performs the required repairs. After the work is completed the 
activities are recorded in the CMMS. 

 
  6.2.3.   Maintenance Management System 
 

As discussed in Section 3 the WPCP Group uses a CMMS to 
inventory equipment and their parts, maintain maintenance 
procedures, establish maintenance schedules, prioritize work 
request, produce work orders, and record maintenance history. 

 
  6.2.4.   The Maintenance Process 
 

Request for Maintenance Work 
The request can come from other WPC Utility Groups, other 
WPCP Sections, WPC Utility Contractors, City Departments as 
well as from homeowners. The “Request for Service” is entered 
into the CMMS database and referred to a Supervisor. The 
information entered is: 
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Who requested the work, 
What type of work is to be done, 
Where is the work to be performed (address), 
When the request was made, and  
Why the work is being requested. 

 
Assigning the Work 

 
The Supervisor can review the current work order request to 
determine the type of work required and the priority of the work. 
The supervisor can then assign the work to the appropriate crew.  

 
Databases 

 
The WPCP Group utilizes a CMMS to handle work orders. 

 
Information from each complaint or work order is entered into the 
maintenance database. Maintenance datebase fields are as follows: 

 
• Work Order Tracking Number 
• Date Work Order Created 
• Crew to be assigned to Work Order 
• Problem Location 
• Date/Time Service Request Received 
• Employee who Received the Request 
• Priority 
• Map area 
• Department responsible for work 
• Comments to instruct crew 

 
This information is saved as a pending job. Maintenance work can 
then be assigned by type of work and/or other considerations. 

 
Once the maintenance work order is completed the data from the 
work sheets is entered into a data base. This database is able to 
compute job cost. 
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7. MECHANICAL REGULATOR OPERATION AND MAINTENANCE 
PROGRAM 
 

As is seen from the discussion in Section 3, the WPCP Group is involved in a 
number of wide-ranging activities including but not limited to operating and 
maintaining the wastewater treatment plant, the package treatment plant, the 
biosolids facilities, CSO treatment facilities, pumping stations and mechanical 
regulators. 
 
For purpose of clarity, it should be stated that the discussion presented in Section 
3 covers all the activities of the WPCP Group. The following topics emphasize 
aspects of the WPCP Group’s activities associated with the mechanical regulators: 
 
 Area      Section 
Operations        7.1 
Maintenance        7.2 
 
This plan will be subject to modification by the Director of the WPC Utility to 
account for changes in circumstances such as changes in the configuration of 
WPC Utility facilities, the purchase of new equipment, changes in regulatory 
requirements, the development of new technologies, or changes in industrial 
standards/best management practices. 

 
7.1. MECHANICAL REGULATOR OPERATION  
 

7.1.1. Float Actuated Gate – Mechanical Regulator 
 

The principle of these regulators is fairly simple. A dam high enough 
to divert the dry weather maximum flow is built in the subbasin 
sewer. Just up stream from this dam an opening is built in the 
subbasin sewer that allows dry weather flow to be directed to the 
WPCP for treatment. A movable shutter or shear gate is located in 
this opening. A cast iron float is located in a separate chamber. The 
water level in this chamber is regulated by a tell tale pipe connected 
to the subbasin sewer. The float raises and lowers with the chambers 
(subbasin sewer’s) water level. The float is connected to the above 
shear gate and is the force which raises or lowers it.  
 
With low flow in the subbasin sewers the float is down, the shutter 
or gate is up and the entire flow is diverted to the WPCP interceptor. 
In times of rain as the flow in the subbasin sewers rises the float also 
rises, the gate starts to close and the flow diverted to the interceptor 
is reduced. If the flow in the city sewer continues to rise, the float 
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may rise high enough to close the gate completely and all flow goes 
to the river. 
 
The two ways in which these regulators can be adjusted are as 
follows: 
 
* Remove Fillers – Many of the regulators have fillers inserted in the 
throat of the gate to cut down the size of the opening. This also cuts 
down the amount of flow thru the gate. At such time as it is 
necessary to increase the flow, this can be done by removing a filler 
plate. 
 
* Change Float Stops – The flow thru the regulator can be increased 
by raining the stops on the float supports. This increases the head on 
the opening before the gate starts to close. Whenever any change is 
made in the level of the float stops, the wire cable between the gate 
and the shaft must also be adjusted to keep the cable taut. 
 
The regulators are the only connection between the subbasin sewers 
and the sewage treatment plant interceptor and as such must be 
closely watched  and carefully guarded. If all the regulators are 
closed, no sewage reaches the treatment plant. If all the regulators 
are wide open, and excessive amount of flow will reach the plant 
during storms. To insure the correct flow at the plant at all times the 
regulators must be properly adjusted and regularly inspected.  

 
7.1.2. Float Switch Actuated Hydraulic Gate – Mechanical Regulator 
 

These regulators operate similar to the float actuated gate - 
mechanical regulators. The main differences are that the gates are 
controlled by float switches rater than floats and the gates are 
hydraulically operated rather than mechanically operated. 

 
7.2. MECHANICAL REGULATOR MAINTENANCE  
 

Without constant attention two problems can occurred. First sticks, rags, 
debris etc. may clog the gate opening and force the dry weather sewage 
into the river. Second during storms such debris may be caught under the 
gate and hold it open thus allowing an excess storm flow to enter the 
interceptor. 
 
Both of these conditions are undesirable, unnecessary, and indicate an 
inefficient management of the treatment plant and its system of 
interceptors. Both types of regulators require regular operational 
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inspections and maintenance. This includes the cleaning out of openings to 
the gate on the subbasin side and cleaning out tell-tale pipes.  In addition 
to operational inspections and maintenance by WPCP, the City WPCM 
department also inspects regulators daily as part of its monitoring program 
for CSO events. 
 
Float actuated gate – mechanical regulators require the following 
additional activities: 
 
• Flush out float chambers to keep free of deposits. 

 
• See if gates slide evenly over their seats. 

 
• Lubricate the two shaft bearings, the two gate bearings, and the rope at 

least twice a year. 
 

Float switch actuated – mechanical regulators require the following 
additional maintenance activities. 
 
• Clean off the float switches. 

 
• See if gates slide evenly over their seats. 

 
• Check electrical connections 

 
• Check the level of hydraulic fluids. 

 
• Lubricate all moving parts. 
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