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5.0 ELIMINATION OF CSOs DURING DRY WEATHER 
 

 

5.1 OVERVIEW 

 

Overflows from the CSS add pollutants to receiving waters. The CWA’s NPDES 

program prohibits dry weather overflows. The fifth of the nine minimum controls 

described in EPA’s NMC Guidance addresses measures taken towards the 

elimination of CSOs during dry weather.  By eliminating dry weather overflows 

from the CSS, the pollutant loadings in the receiving waters can be reduced.  The 

City’s WPCP and combined sewer interceptor sewer system (including its 

diversion structures and/or regulators) were designed to handle dry weather flows 

without overflows. Therefore, most dry weather combined sewer overflows 

(DWOs) can be prevented through proper monitoring, operation, and maintenance 

of the CSS. 

 

Overflow control is accomplished through a cycle of activities affecting the CSS. 

The activities include: operation, inspection, maintenance, and modification.  In 

this Chapter the appropriate operating, inspection, and maintenance procedures 

presented in Chapter 1 will be referenced and the process for analyzing past 

DWOs will be discussed.  All DWOs, if any, will be analyzed at least annually 

and recommendations for improvements will be developed.  All appropriate 

actions will be taken to eliminate a re-occurrence of a DWO.    

 

 

5.2 OPERATING, INSPECTING, AND MAINTAINING 

 

DWOs originate in sewers of the CSS.  Because, in the City’s experience, DWOs 

most frequently occur in connection with regulators, the City’s efforts to continue 

to eliminate DWOs focus on its diversion structures and associated regulators. 

Table 5-1 lists overflow discharge point permit numbers, the corresponding City 

structure ID #’s, and upstream regulator City structure ID #’s.  Figure 5-1 shows 

the locations of the overflow discharge points and upstream regulators.  The City 

has a total of 51 regulators, of which 20 are mechanical (float operated).   Only 9 

of these are operational currently. The regulator gates of the others have been 

chained open to maximize flow to the WPCP. The remaining regulators are 

diversion type regulators (where surcharging is diverted into another pipe).  One 

of these regulators is controlled by a pump station where the quantity of flow sent 

to the WPCP for treatment is determined by the capacity of the pumps.  Flows in 

excess of the pump capacity become overflows.  Additional summary information 

on diversion structures and regulators can be found in Table 4-1 of Exhibit A-1. 
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TABLE 5-1 

      July 2006 

 

Discharge Point Discharge Point Upstream Regulator 

Permit # City ID # City ID # 

004 J02-090 J02-089 

005 J11-164 J11-163 

007 K03-092 J03-267 

011 K06-233 K06-231 

012 K06-234 K06-231 

013 K06-298 K06-275 

  K06-285 

014 K07-106 K07-101 

  K07-115 

016 K07-109 K07-006 

017 K07-176 K07-171 

018 K11-165 K11-163 

019 K11-178 K11-162 

020 K15-116 K15-009 

021 K19-044 L19-018 

023 L06-103 L06-102 

024 L06-420 L06-088 

025 L06-421 L06-086 

026 M10-151 M10-150 

  M10-199 

027 M10-202 M10-199 

028 M10-238 M10-279 

029 M10-265 M10-256 

  M10-309 

032 M10-306 M06-007 

033 M10-313 M10-199 

036 M18-032 M18-256 

039 N06-022 N06-706 

044 N22-093 N22-092 

045 N22-103 N22-101 

048 O10-252 O10-311 

050 O10-277 O10-273 

051 O22-002 O22-045 

052 O22-004 P22-001 

  P22-139 

053 O22-094 O22-095 

054 O23-080 O19-009 
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055 P06-192 P06-119 

056 J03-313 J03-267 

057 P10-121 P06-014 

  Q06-057 

058 Q06-034 Q06-036 

060 R06-031 R06-030 

061 R14-137 S18-082 

062 R14-138 R18-188 

064 S02-035 Q07-022 

  Q03-011 

067 K19-077 K15-110 

068 N18-254 N18-241 

080** P10-001 P18-150 

  P18-089 

  P18-155 

081**  R14-032 S18-070 

  S18-071 

* See Exhibit E-1 of this Chapter for locations of the discharge points 

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

modification 

 

5.2.1 Operation 

 

The operation of the regulators is discussed in Chapter 1. Details, 

including construction drawings (when available), operating procedures 

and operating parameters concerning each regulator are kept in the City’s 

Planning & Design Services library in the City/County Building   

 

5.2.2 Inspections 

 

Two types of inspections occur with respect to regulators. The first type is 

operational inspections which monitor system activities and regulator 

performance.  Such inspections currently occur daily during on weekdays 

and on weekends in connection with rain events.  The second type of 

inspections is annual structural inspections. These inspections further 

assess the need for repairs and replacement work.  

 

 

  5.2.3 Maintenance 

 

The type of maintenance required by each regulator varies by regulator 

type and location. Exhibits A-1 and A-2 of Chapter 1 contain detailed 

maintenance procedures and schedules for each regulator in the CSS.  
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5.3 ANALYSIS OF PAST DWOs 

 

5.3.1 Purpose 

 

The purpose of analyzing past DWOs is to identify any DWO cause that 

can be addressed by modifying facilities or procedures. 

 

5.3.2 Process 

 

The steps of the DWO analysis process are: 

 

• Gather copies of all DWO reports that have been submitted to IDEM 

during the period of interest 

• Describe the cause of each DWO and sort the reports by cause. 

• Sort the reports by DWO by time of year. 

• Sort reports by location. 

• Review the appropriate regulator details to identify the system 

components and functions. 

• Identify any component that malfunctioned. 

• Make recommendations to eliminate, if feasible, the cause or source of 

each DWO. 

 

This process has been utilized to analyze DWOs since January 1, 1997.  

The report on this process for the years 1997-2004 is at Exhibit E-2.  

Recommendations that resulted from the report are stated within Exhibit 

E-3. 

 

5.4 RECORDKEEPING 

 

Records concerning each calendar year’s DWOs will be annually assembled as 

outlined above and added to Exhibit E-4.  . 
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Prior to 1940 when the sewage treatment plant was built, all of Fort Wayne’s sewers 

carried sewage directly to the city’s rivers. Most of the sewers built prior to this time 

were combined sewers. They carried both sewage and stormwater. When the treatment 

plant was built it was sized to treat a volume approximately equal to the sewage 

generated by the City at that time. 

 

A system of interceptor sewers was built at the same time the sewage treatment plant was 

built. The purpose of the interceptors was to collect and transport sewage to the new 

treatment plant. The interceptors crossed or “intercepted” the existing sewers just before 

the existing sewers discharged into the City’s rivers.  

 

Structures called regulators were built at these crossings. The purpose of the regulators 

was to regulate the flow to the treatment plant. Each regulator was adjusted so that the 

maximum flow from all the regulators was equal to the flow the treatment plant could 

treat without damaging the treatment process. These maximum flows were high enough 

to direct all dry weather flows to the treatment plant for treatment. These structures 

allowed sewage flows to discharge to the rivers only during wet weather events when the 

peak flows exceeded the treatment plant’s capacity. 

 

Even today combined sewage flows will not go to the river during dry weather if the 

system is working as designed and built.  

 

This infrastructure remains in place although adjustments have been made over time as 

the Water Pollution Control Plant’s hydraulic capacity increased in the 1960’s and 

1970’s. However, beginning in the 1960’s, all new sewer construction was designed and 

installed as separate storm sewers and sanitary sewers. 

 

The purpose of this study is to review past dry weather overflows (DWOs) from the CSS 

to categorize the causes of DWOs and identify ways to prevent or reduce the occurrences 

of DWOs. The study will list the location, date, cause, and actions taken to eliminate each 

DWO reported between 1/1/97 and 1/31/04. 

 

1. Initial Analysis 

 

Copies of all DWO reports were acquired from Fort Wayne’s Water Pollution Control 

Maintenance Department. A total of 45 DWOs were reported. The report format has 

evolved and the authors of the reports have changed over the years so the information 

available varies slightly from report to report. Copies of the report are in Appendix A. 

 

The DWO reports were sorted by location, cause, and time of the year. The total 

number of incidents in each category may vary slightly because of the different 

information contained on each report. 
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The causes of overflows were grouped into 5 general categories; obstructions within 

the regulator, obstructions in the sewer downstream of the regulator, electrical 

malfunction of the regulator, mechanical malfunction of the regulator, and human 

error. The cause group and overflow frequencies are shown in Table 1. 
 

Table 1 
 

Cause Group Overflow Occurrences 

Obstruction within regulator 19 

Obstruction downstream of regulator 8 

Regulator electrical malfunction 9 

Regulator mechanical malfunction 3 

Human error 1 

Unknown 5 

 

Overflows were also grouped by the time of year during which they occurred. Fifteen 

occurred during January, February, and March. Fifteen occurred during April, May, 

and June. Ten occurred during July, August, and September. And thirteen occurred 

during October, November, and December. 

 

There are 50 regulators in Fort Wayne’s combined sewer system. DWOs were 

reported at 16 identifiable sites during the study period. Multiple occurrences were 

reported at 8 identifiable sites and single occurrences were reported at 8 identifiable  

sites. The location and DWO frequency at the location are shown in Table 2. 
 

Table 2 
 

Regulator SIP # Overflow Occurrences 

J11-163 10 

K15-009 6 

P06-119 5 

L19-018 4 

O10-311 4 

J03-267 3 

O22-004 (Discharge Point) 2 

M10-150 2 

K11-162 1 

M18-256 1 

S18-082 1 

K07-171 1 

K06-231 1 

O22-045 1 

K06-285 1 

O10-273 1 

Unidentified 1 
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2. Assessment of DWO Causes 

 

2.1. Obstructions Within The Regulator 

 

All the obstructions within the regulators occurred in mechanical regulators with 

float operated regulator gates.  

 

These obstructions appear to have been caused by debris that had become snagged 

on the regulator gate assemblies or at the transition from large diameter pipe to 

significantly smaller openings to the regulator chamber. Often the debris was not 

typical sewage solids. It contained bricks, lumber, fiberglass pieces, twine, 

wooden spools, rags, or large quantities of paper towels. 

 

Mechanical regulators with float operated gates should be inspected frequently to 

determine if there is any reduction in base dry weather flow passing through the 

regulator. This could be a sign of debris build up. If reduced flow is seen, the 

regulator should be cleaned immediately. 

 

2.2. Obstructions Downstream of The Regulator 

 

The causes of obstructions downstream of regulators were not any different than 

the causes for obstructions in a typical gravity sewer. The results of obstructions 

downstream of regulators often are more serious than obstructions in a typical 

gravity sewer because an obstruction downstream of a regulator often results in an 

overflow to the river where an obstruction in a typical gravity sewer just results in 

surcharging. 

 

The cleaning and repair of sewer segments just downstream of regulators should 

be given a higher priority than the cleaning and repair of typical gravity sewers. 

 

2.3. Electrical Malfunctions 

 

Electrical components in a sanitary sewage environment do not have a long life 

expectancy. They will require frequent testing and replacement.  

 

The power feed from the local power company turned out to be the biggest factor 

at the 2 locations where electrical malfunctions were identified.  

 

2.4. Mechanical Malfunctions 

 

Like electrical components mechanical components are subject to attack in a 

sanitary sewage environment and require frequent maintenance and replacement.  
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Redundant mechanical systems are very difficult to provide. Therefore, an 

alternative to frequent maintenance and replacement may be conversion to a static 

regulator without moving parts.  

 

2.5. Human Error 

 

Although this has not been a major problem in the Fort Wayne system it should 

be taken into consideration when developing procedures for maintenance. 

 

3. DWO Timing 

 

There does not seem to be a clear pattern related to time of the year. 

 

4. DWO Sites 

 

4.1. J11-163 

 

Ten DWOs have been reported at this site. They began in November 2001. The 

last DWO was reported in May of 2003. The DWO reports indicate that there 

have been blockages in the section of pipe that connects the diversion area with 

the regulator chamber, in the downstream siphon, in a downstream manhole, and 

in a section of downstream gravity sewer. All these components have been 

cleaned and put on a regular cleaning schedule.  

 

In 2003 a grate was installed over the orifice to the regulator chamber. The 

purpose was to catch debris before it got into the downstream regulator gate and 

siphon. Since its installation the grate has become plugged with paper towels and 

shop rags. The City’s industrial pretreatment group has been trying to find the 

source of this debris. 

 

It is too early to determine if these actions are controlling the DWO problem at 

this site. Investigations are ongoing. If these actions do not satisfactorily control 

the overflows, a major reconstruction project may be necessary to reduce the 

number of DWOs that are occurring. 

 

4.2. K15-009 

 

Six DWOs have been reported at this site. This is one of two sites in Fort Wayne 

where the flow is regulated by a hydraulically operated gate connected to 

electronic float switches. From mid 1999 to mid 2000 this site was plagued by 

electrical problems that resulted in DWOs. These problems were traced to the 

power supplied by the local power company and seem to have been solved since 

there haven’t been DWOs caused by electrical malfunctions since August 2000. 
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4.3. P06-119 

 

Five DWOs have been reported at this site. This is a mechanical regulator with a 

float operated regulator gate. All 5 DWOs were caused by debris collecting on the 

regulator gate and blocking the narrow passage between the diversion chamber 

and the regulator gate chamber. The procedures discussed in section 2.1 above 

should be implemented here. 

 

4.4. L19-018 

 

Four DWOs were reported at this site. All were reported between May and 

November of 1997. All were caused by bad pipe downstream of the regulator. 

This pipe was replaced and no DWOs have been reported since. 

 

4.5. O10-311 

 

Four DWOs were reported at this site. A pump station that pumps dry weather 

flow to the treatment plant is located at this site. If the flow exceeds what this 

pump station can handle it is diverted to another set of pumps that pumps the 

overflow into the river. There have been 3 causes of overflows at this site: 

 

• Faulty equipment was installed during a project designed to upgrade the site’s 

reliability. This equipment has been replaced. 

• A backup power source was run to the pump stations. There was a problem 

with the power supplied and the automatic switch would not work properly. 

The quality of electrical power has since been improved by the local power 

company. 

• Debris such as bricks and timber is getting trough the screens and damaging 

the sanitary pumps. No solution has been found for this problem. 

 

4.6. J03-267 

 

Three DWOs have occurred at this site. Two of the overflows were a result of 

mechanical malfunctions. A float operated mechanical regulator at this site was 

completely rehabilitated in 1997. The regulator gate had been chained open prior 

to the rehabilitation. The third overflow was caused by a contractor who was 

testing pumps and accidentally pumped sewage in the wet well into the river. 

 

The regulator gate is again chained open and the pump testing procedures have 

been modified. 

 

4.7. O22-004 
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Two DWOs have been reported at this discharge point. The first overflow 

probably occurred at regulator O22-139. The cause and repair were not clearly 

identified in the report. The second overflow probably occurred at regulator O22-

001. It appears that roots had obstructed the flow in the gravity pipe downstream 

of the regulator. The procedures discussed in section 2.2 above should be 

implemented here. 

 

4.8. K11-162 

 

Two DWOs have been reported at this regulator. Both were caused by debris 

blocking the dry weather flow though the regulator. In one case a 3’ diameter 

wooden wire spool caused the blockage. The procedures discussed in section 2.1 

above should be implemented here. 

 

4.9. M10-150 

 

Two DWOs, 5 years apart, have been reported at this regulator. Both were caused 

by debris blocking the dry weather flow though the regulator. The procedures 

discussed in section 2.1 above should be implemented here. 

 

5. Summary 

 

A little over 6 DWOs per year have been reported by Fort Wayne over the past 7 

years. Where specific circumstances have been identified as the cause of DWOs the 

problems have been corrected. Where random conditions within the collection system 

have caused DWOs maintenance and inspection procedures have been modified to 

decrease the possibility of DWOs.  

 

The process of preventing DWOs will have to continue as long as there are regulators 

in the collection system. Fort Wayne should do an analysis similar to this of any new 

DWOs at the end of each year. 
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Procedures 

 

1. Review and revise as necessary the inspection procedures for float operated 

mechanical regulators. These regulators should be inspected frequently to 

determine if base flows are obstructed as they pass through the regulator. 

 

2. Review and revise as necessary the inspection and maintenance procedures for the 

gravity sewers just downstream of regulators. The frequency of inspection and 

cleaning at these locations should be higher than that for typical gravity sewers. 

 

Studies 

 

1. Study the possibility of converting mechanical regulators to static regulators. 

 

2. TV the section of 18” pipe between the diversion section and regulator chamber 

of regulator J11-163. Continue looking for the source of shop rags. 

 

3. Develop alternatives for screening debris at regulator O10-311. 

 

Capital Projects – None are recommended at this time. 
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