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3. Typical Antenna Mounting Methods (in order of preference) 10 

 SA8.10 Operating Set Points 11 

1. Control Settings 11 

2. High Water Alarm 11 

3. Alarm Beacon Light 11 

 SA8.11 Valve Vaults, Combination Air Valve Structures, and Meter Vaults  11 

1. Valve Vault 11 
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2. Combination Air Valve Structure 11 
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 SA8.13 Ventilation of Structures 13 
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2. Force Main Pressure and Surge Analysis (Water Hammer) 15 

3. Hydrogen Sulfide Prevention/Odor Control 15 
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3. Cleanouts 2 
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 SA9.06 Grinder Pump Type 3 

http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_Sanitary_Sewer/SA9_Low_Pres_Sewer_Systems.pdf
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1. Positive Displacement Pumps 3 

2. Semi-Positive Displacement Pumps  3 

3. Centrifugal Pumps 3 

 SA9.07 Grinder Pump Station Equipment  3 

1. Grinder Pump Station 3 

2. Manufacturer 4 

3. Pumps 4 

4. Electrical Motor and Level Controls 4 

5. Control Panels 4 

6. Generator Hook Up 4 
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Chapter W1 Acronyms and Definitions 
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 W1.02 Acronyms 1 

 W1.03 Definitions 2 

Chapter W2 Introduction 
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http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_Water_Standards/W1_Acronyms_and_Definitions.pdf
http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_Water_Standards/W2_Introduction.pdf
http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_Water_Standards/W3_Special_Requirements.pdf
http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_Water_Standards/W4_Drawings_and_Submittals_Draft.pdf
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2. Development Plans  1 

3. Construction Documents Approval 1 

 

 W4.03 Water Services 2 

1. Residential Water Service 2 

2. Non-Residential Water Service 2 

3. Fire Service 2 
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1. Local Permits 2 

2. State Permits 3 

3. Fees 3 

4. Contracts 3 

Chapter W5 Water Main Design 

 W5.01 Purpose 1 
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7. Minimum Distances from Utilities Other than Sewers 4 
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11. Angle of Intersection 5 

 W5.04 Vertical Alignment Criteria 6 

1. Minimum Depth of Cover 6 

http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_Water_Standards/W5_Water_Main_Design.pdf
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2. Minimum Vertical Separation from Sewers 6 

3. Air Release Structures 6 

4. Stream and Waterway Crossings 6 

5. Allowable Vertical Pipe Deflection 7 

 W5.05 Pipe Bedding and Backfill 7 

 W5.06 Pipe Materials 7 

 W5.07 Design Flow 7 

1. Design Demand 7 
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3. Fire Flow 10 

 W5.08 Hydraulic Design Criteria 11 

1. Pressure and Flow Rate 11 
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3. Data Requirements 12 

4. Hydraulic Calculations 12 

5. Translation of Flow Test Results 14 

6. Existing Water Main Conditions 14 

7. Most Remote Tests 14 

8. Water Main Over-sizing 15 

 W5.09 Water Main Pipe Requirements 15 

 W5.10 Joint Restraint 15 
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1. Casing Pipe Requirements 16 
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Chapter W6 Building Services 

 W6.01 Purpose 1 

1. Plumbing Codes 1 

2. Covered in this Chapter 1 

3. Covered in Other Chapters 1 

 W6.02 Service Lines  1 

1. Sizing Water Service Lines 1 

2. Service Requirements 1 

 W6.03 Services 2” and Less 2 

1. Corporation Stops  2 

2. Curb Stops  2 

3. Metering  2 

 W6.04 Services Greater Than 2” 2 

1. Connection 3 

2. Metering 3 

 W6.05 Service Meters  3 

1. Meter Requirements 3 

2. Bypass Requirements 3 

 W6.06 Connections Using an Existing Building Service 4 

 W6.07 Future Connections 4 

Chapter W7 Appurtenances 

 W7.01 Purpose 1 

 W7.02 Valves 1 

1. Valve Location 1 

2. Valve Requirements  1 

 W7.03 Fire Hydrants 2 

1. Hydrant Requirements 2 
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http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_Water_Standards/W6_Building_Services.pdf
http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_Water_Standards/W7_Appurtenances.pdf
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 W7.04 Fittings 3 

1. Water Main Crossing Connection 3 

2. Water Main Deflection 3 

 W7.05 Air Release Valves 4 

 W7.06 Blow-Off Assemblies 4 

 W7.07 Temporary Test Risers 4 

 W7.08 Tracing Wire 4 

 W7.09 Polyethylene Wrap (Polywrap) 4 

Chapter W8 Backflow Prevention 

 W8.01 Purpose 1 

1. Codes 1 

2. Covered in this Chapter 1 

3. Covered in Other Chapters 1 

 W8.02 Submittals and Approvals 1 

 W8.03 Backflow Prevention Requirements 1 

1. By Order of IDEM  2 

2. By Order of City Utilities 2 

3. New Construction  2 

4. Existing Facilities  3 

5. Existing Facilities with a Cross Connection 3 

 W8.04 Backflow Prevention Exemption 3 

 W8.05 Types of Backflow Prevention 3 

1. Air Gap (AG) 4 

2. Atmospheric Vacuum Breaker (AVB) 4 

3. Pressure Vacuum Breaker (PVB) 4 

4. Double Check Valves (DC) 5 

5. Reduced Pressure Principle Backflow Preventer (RP) 6 

 W8.06 Appropriate Use of Backflow Prevention Devices 6 

 W8.07 Installation Requirements 7 

1. Location 7 

2. Multiple Services 7 

 W8.08 Inspection Requirements 7 

http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_Water_Standards/W8_Backflow_Prevention.pdf
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 W8.09 Inspection Reporting 8 

 W8.10 Disconnection/Removal/Bypass  8 

Chapter W9 Fire Protection 

 W9.01 Purpose 1 

1. Codes 1 

2. Covered in this Chapter 1 

3. Covered in Other Chapters 1 

 W9.02 Submittals and Approvals 1 

 W9.03 General Requirements 1 

 W9.04 Service Line Separation 2 

 W9.05 Meters 2 

1. Meter Requirements 2 

2. Bypass Requirements 2 

 W9.06 Appurtenances 2 

1. General 2 

2. Backflow Prevention Device 3 

3. Post Indicator Valve  3 

4. Fire Booster Pump 3 

5. On-Site Water Storage 3 

 W9.07 Installation and Inspection 3 

1. Installation 3 

2. Inspection 3 

BOOK 5 - MATERIALS (MA) 

Chapter MA1 Acronyms and Definitions 

 MA1.01 Purpose 1 

 MA1.02 Acronyms 1 

 MA1.03 Definitions 2 

Chapter MA2 Introduction 

 MA2.01 Purpose 1 

 MA2.02 Description and Use  1 

1. Compliance with other Standards 1 

http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_Water_Standards/W9_Fire_Protection.pdf
http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_Materials/MA1_Acronyms_and_Defintions.pdf
http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_Materials/MA2_Introduction.pdf


City Utilities Design Standards Manual Table of Contents 
  
 

 

 

June 1, 2015 28 

2. Conflicting Standards 1 

3. Minimum Material Standards 1 

4. Non-Standard Materials 1 

 MA2.03 Material Installation Testing Requirements 1 

 MA2.04 Master Specifications  2 

 MA2.05 Additional References  2 

 MA2.06 City Utilities Standard Details 2 

Chapter MA3 Certification of Materials 

 MA3.01 Purpose 1 

 MA3.02 Referenced Standards  1 

 MA3.03 Quality  2 

1. Quality Assurance  2 

2. Quality Control 2 

 MA3.04 Material Markings 3 

 MA3.05 Material Submittals 3 

1. Design Submittals 3 

2. Construction Submittals   3 

 MA3.06 Pilot Projects 4 

Chapter MA4 Common Materials and Testing Requirements 

 MA4.01 Purpose 1 

 MA4.02 Erosion Control  1 

1. Quality Assurance  1 

2. Site Preparation 1 

3. Concrete Washout Area 4 

4. Erosion Control Blankets 4 

5. Temporary Rock Check Dams 5 

6. Temporary Inlet Protection 6 

7. Temporary Sediment Trap 8 

8. Temporary Sediment Control Dewatering Bag 8 

9. Coir Logs for Temporary River/Lake Shore Protection 9 

 MA4.03 Temporary Fencing 9 

1. Temporary 48-inch Construction Fence 9 

http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_Materials/MA3_Certification_of_Materials.pdf
http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_Materials/MA4_Common_Material_Requirements.pdf
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 MA4.04 Concrete 9 

1. Quality Assurance  10 

2. Field Quality Control  11 

3. Cementations Material 12 

4. Aggregates 12 

5. Water 12 

6. Concrete Admixtures 12 

7. Proportioning and Design of Mixes 13 

8. Forms 14 

9. Reinforcing Materials 15 

10. Related Materials 16 

11. Grout 19 

 MA4.05 Bedding and Backfill 20 
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2. Quality Control 21 

3. Native Fill 22 

4. Special Backfill 23 

5. “B” Borrow  23 

6. Bedding 23 

7. Flowable FIll  24 
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 MA4.06 Geosynthetics for Earthwork 25 
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City Utilities Design Standards Manual Table of Contents 
  
 

 

 

June 1, 2015 30 

4. Permeable Paving 28 

5. Curb, Gutters, Sidewalks, Ramps, and Driveways 28 

 MA4.09 Lawns and Grasses 28 
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2. Grass Seed 29 

3. Turf Grass Sod 29 

4. Fertilizers  29 
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6. Water 30 
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3. Carrier Pipe Materials 30 
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5. Casing End Seals 31 

6. Casing Spacers 31 
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Chapter MA5 Storm Materials and Testing Requirements 
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 MA5.02 Allowable Pipe Materials and Testing Requirements  1 

1. Pipe Testing Requirements 2 

2. Quality Assurance 2 

3. Field Quality Control 2 

 MA5.03 Culverts  7 

1. Roadway Culverts  7 

2. Driveway Culverts  7 

 MA5.04 Concrete Pipe  7 

1. Reinforced Concrete Pipe (RCP) 7 

2. Horizontal and Vertical Elliptical Pipe (HEP / VEP) 7 

3. Concrete Arch Pipe 8 

4. Precast Reinforced Box Sections 8 

5. Precast Reinforced Three Sided Structures 8 

http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_Materials/MA5_Storm_Materials.pdf
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 MA5.05 Ductile Iron Pipe (DIP)  9 

1. Coating  10 

2. Exterior Wrap  10 

 MA5.06 Polyvinylchloride (PVC) Pipe – Non-Pressure  10 

1. PVC Pipe  10 

2. Profile Wall PVC Pipe 10 

 MA5.07 High Density Polyethylene (HDPE) Pipe - Non-Pressure 11 

1. Dual Wall Corrugated HDPE Pipe 11 

 MA5.08 Corrugated Metal Pipe (CMP)  11 

1. Corrugation Patterns  12 

2. Joint Systems  12 

3. CMP Types  12 

 MA5.09 Dual Wall Corrugated Polypropylene (PP) Pipe  13 

1. Dual Wall Corrugated Polypropylene Pipe (PP) 13 

 MA5.10 Underdrains 14 

1. Underdrain Pipe Materials 14 

2. Perforations 14 

3. Fine Sediment Protection 14 

4. Cleanouts 15 

 MA5.11 Manholes  15 

1. Pipe Connections to Manhole 15 

 MA5.12 Inlet Structures 16 

1. Precast Inlet Structures 16 

2. Plastic Inlet Structures 16 

 MA5.13 Utility Trench Drains 17 

 MA5.14 End Treatments  17 
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4. Trash Racks 19 
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5. Stormwater Basin Outfall  19 

 MA5.15 Castings Frames and Covers 19 

1. Metal Castings  20 

2. Adjusting Rings  20 

3. Plastic Castings  20 

 MA5.16 Green Infrastructure  20 

1. Bioretention  20 

2. Green Roofs  22 

3. Cisterns and Rain Barrels 22 

4. Inlet and Outlet Controls  22 

5. Filters 22 

6. Pervious Pavement  23 

 MA5.17 Underground Stormwater Storage 23 
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 MA5.19 Plant List  23 

 MA5.20 Gabions and Mattress Linings  23 

1. Gabion and Mattress Linings General Guidelines  24 

Chapter MA6 Sanitary Sewers Materials and Testing Requirements 

 MA6.01 Purpose 1 

 MA6.02 Allowable Pipe Materials and Testing Requirements 1 

1. Pipe Testing Requirements 1 

2. Quality Assurance 2 

3. Field Quality Control 2 

 MA6.03 Ductile Iron Pipe (DIP) 7 
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 MA6.04 Reinforced Concrete Pipe (RCP) 7 

1. Reinforced Concrete Pipe (RCP) 8 
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 MA6.05 Polyvinylchloride (PVC) Pipe- Non-Pressure  8 

1. PVC Pipe  8 

 

http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_Materials/MA6_Sanitary_Sewer_Materials.pdf


City Utilities Design Standards Manual Table of Contents 
  
 

 

 

June 1, 2015 33 

 

 MA6.06 Polyvinylchloride (PVC) Pipe – Pressure 8 

1. Pressure PVC Pipe 8 

2. Gaskets  9 

3. Pipe Material Designation 9 

 MA6.07 High Density Polyethylene Pipe (HDPE)-Pressure 9 

1. Pressure HDPE Pipe 9 

2. Pipe Material Designation 9 
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 MA6.08 Corrugated Polypropylene Pipe (PP) 9 

1. Dual Wall Corrugated Polypropylene Pipe (PP) 10 

 MA6.09 Fiberglass Reinforced Plastic (FRP) Pipe  10 

 MA6.10 Building Sewers and Appurtenances 10 
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3. Grease Interceptor and Sand/Oil Separators  11 
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 MA6.11 Manholes  11 
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2. Sanitary Sewer Manholes  12 

3. Joint Exterior  12 
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5. Manhole Steps  13 

6. Poured In Place Manhole Bases  13 
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 MA6.12 Castings, Frames, and Covers 13 

1.  Sanitary Metal Castings  13 

2. Manhole Adjusting Rings and Chimney Seals  14 

 MA6.13 Sanitary Lift Station Components  14 

1. Duplex Submersible Pump Stations  14 

2. Pipe and Valves 17 
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4. Station Access Hatches 18 

5. Electrical, Controls, and Control Panels  18 

Chapter MA7 Water Materials and Testing Requirements 

 MA7.01 Purpose 1 

 MA7.02 Allowable Pipe Materials and Testing Requirements 1 

1. Pipe Testing Requirements 2 

2. Quality Assurance 2 

3. Water Main Start-Up Sequencing – Gap Concept 2 

4. Field Quality Control 3 

 MA7.03 Polyvinylchloride (PVC) Pipe – Pressure 7 

1. Pressure PVC Pipe 7 

2. Gaskets  7 

3. Pipe Material Designation 8 

 MA7.04 High Density Polyethylene (HDPE) Pipe – Pressure 8 

1. Pressure HDPE Pipe 8 

2. Pipe Material Designation 8 

3. Adaptors 8 

 MA7.05 Ductile Iron Pipe (DIP) 9 

1. Exterior Coating  9 

2. Exterior Wrap  9 

 MA7.06 Concrete Pressure Pipe  9 

1. Concrete Pressure Pipe  9 

2. Restrained Joints 10 

 MA7.07 Service Connections  11 

1. Buried Service Identification  11 

2. Corporation Stops 12 

3. Curb Stops  12 

4. Curb Boxes 13 

5. Service Tapping Saddles 13 

 MA7.08 Fire Hydrants and Mainline Valves 13 

1. Fire Hydrants  13 

2. Mainline Valves 14 

http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_Materials/MA7_Water_Materials.pdf
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3. Valve Boxes  15 

4. Mechanical Joint Bolts 16 

 MA7.09 Air Release Structures 16 

 MA7.10 Backflow Prevention 16 

 MA7.11 Water Meters 16 

1. Water Meters 16 

2. Water Meter Boxes 16 

 MA7.12 Water Appurtenances 17 

1. Buried Piping Identification 17 

2. Polyethylene Wrap 17 

3. Restraint Devices for PVC 17 

4. Restraint Devices for HDPE 17 

5. Fittings 18 

BOOK 6 - CADD STANDARDS (CADD) 

Chapter CADD1 Acronyms and Abbreviations 

 CADD1.01 Purpose 1 

 CADD1.02 Acronyms 1 

 CADD1.03 Definitions 2 

Chapter CADD2 Introduction 

 CADD2.01 Purpose 1 

 CADD2.02 Administration 1 

1. CADD Standards Scope 1 

2. Implementation 1 

3. Software Information 1 

 CADD2.03 Resources Available from CUE 2 

1. Project Folder Structure Template 2 

2. AutoCAD/Civil 3D Templates 2 

3. CUE Civil 3D Pipes Catalog 2 

4. CUE Civil 3D Corridor Assemblies 2 

5. Standard Symbols 2 

6. Plot Styles (Pen Settings0 2 

http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_CADD_Standards/CADD1_Acronyms_and_Definitions.pdf
http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_CADD_Standards/CADD2_Introduction.pdf
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7. CADD Layers 2 

8. DWS Standards Files 2 

9. Border and Title Block Sheets 2 

10. Font and Shape Files  3 

11. Line Type Files 3 

12. Minimum Electronic CADD Deliverable Checklist 3 

Chapter CADD3 Submittals 

 CADD3.01 Purpose 1 

 CADD3.02 CADD File Submittal Requirements 1 

13. Submittal Methods 1 

14. File Format 1 

15. Model File Drawing Scale and Units 1 

16. Autodesk/Civil 3D Software 1 

17. Drawing File Components and Properties 2 

18. Support Files 2 

19. External References 2 

20. Photographed Images 2 

21. Datum 2 

22. Model Drawings 3 

23. Sheet Drawings 3 

24. Design Surveys 3 

 CADD3.03 Final Record Drawing Requirements 3 

1. Drawings without dynamic models 4 

2. Drawings with Dynamic Models  4 

3. Record Drawing Disclaimer 4 

CADD3.04 CADD Files and Submittal Review 5 

Chapter CADD4 Organization 

 CADD4.01 Purpose 1 

 CADD4.02 File Organization 1 

1. Default Origin 1 

2. Model Files 1 

3. Sheet Files 1 

http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_CADD_Standards/CADD3_Submittals.pdf
http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_CADD_Standards/CADD4__Organization.pdf


City Utilities Design Standards Manual Table of Contents 
  
 

 

 

June 1, 2015 37 

 CADD4.03 Sheet Assembly 3 

 CADD4.04 Drawing Set Organization 3 

1. Sheet Order 3 

2. File naming 4 

3. Sheet identification 8 

4. Layout Tab Naming 10 

5. Sheet Set Naming 10 

 CADD4.05 Drawing Sheet Organization 11 

1. Sheet Sizes 11 

2. Sheet Layout 11 

3. Drawing Area 12 

4. Production Data Area 12 

5. Title Block Area 12 

6. Standard Details and Drawings 12 

 CADD4.06 Schedules 12 

Chapter CADD5 Drafting Conventions 

 CADD5.01 Purpose 1 

 CADD5.02 General 1 

 CADD5.03 Drawing File Scale 1 

1. Model Files 2 

2. Sheet Files 2 

 CADD5.04 Presentation Graphics 2 

1. Alignments and Stationing 2 

2. Orientation 3 

3. North Arrow 3 

4. Line Width (Line weights) 3 

5. Line Types 4 

6. Object Colors 4 

7. Plotting and Publishing 4 

8. Hatching (Patterning) 5 

 CADD5.05 Text 7 

1. Styles, Fonts and Shape Files 7 

http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_CADD_Standards/CADD5__Drafting_Conventions.pdf
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2. Text heights 8 

3. Text Placement 9 

 CADD5.06 Dimensions 10 

1. Dimension Lines 10 

2. Dimension Text 10 

 CADD5.07 labels and Leaders 11 

 CADD5.08 Drafting Precision 12 

 CADD5.09 Notations 12 

1. General notes 13 

2. General Discipline Notes 13 

3. General Sheet Notes 13 

4. Sheet Keynotes 14 

 CADD5.10 Symbols 14 

 CADD5.11 Title Sheet Requirements 15 

1. Title Sheet 15 

 CADD5.12 Sheet Types 15 

1. Sheet Type 0 – General  16 

2. Sheet Type 1 – Plans 16 

3. Sheet Types 2 – Elevations 16 

4. Sheet Type 3 – Sections 17 

5. Sheet Type 4 – Large Scale Views 17 

6. Sheet Type 5 –Details 18 

7. Sheet Type 6 – Schedules and Diagrams 19 

8. Sheet Type 7 & 8 – User Defined 20 

9. Sheet Type 9 – 3D Representations  20 

 CADD5.13 Civil Plans – Plan View Criteria/Requirements 21 

 CADD5.14 Civil Plans – Profile View Criteria/Requirements 22 

 CADD5.15 Miscellaneous Civil Plans Criteria/Requirements 23 

 CADD5.16 Electrical Plans Criteria/Requirements 25 

Chapter CADD6 Layers 

 CADD6.01 Purpose 1 

 CADD6.02 Layer Format 1 

http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_CADD_Standards/CADD6_Layers.pdf


City Utilities Design Standards Manual Table of Contents 
  
 

 

 

June 1, 2015 39 

 CADD6.03 New Layers 6 

Chapter CADD7 Symbols 

 CADD7.01 Purpose 1 

 CADD7.02 Symbols 1 

 CADD7.03 Symbols Classification 1 

Chapter CADD8 Standard Drawings and Details 

 CADD8.01 Purpose 1 

 CADD8.02 General 1 

 

http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_CADD_Standards/CADD7_Symbols.pdf
http://www.cityoffortwayne.org/utilities/images/CADD_Files/Design_S_M_CADD_Standards/CADD8_Standard_Drawings_and_Details.pdf

