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Section 1.00 
 Policies and Procedures 
 
1.0100 Purpose 
 
1.0101 The purpose of this document is to assemble in one volume the Policies, Procedures, 

Design Criteria, and Specifications for Construction of Sanitary Sewer Pumping Stations 
in Jefferson County, AL. These Standard Guidelines have been developed to protect the 
public health, safety, and welfare, and to promote uniformity in the development of the 
sanitary sewer system. The Standard Guidelines are for projects constructed by others 
and dedicated to the County sewer system. They are not to be confused with the 
Jefferson County Standard Contract Construction Sanitary Sewer Specifications used for 
County construction projects. 

 
1.0102 This document is available from Jefferson County Environmental Services Department 

to provide a consistent procedure for an Owner/Developer to follow to obtain sewer 
service for a proposed land development.  Approved pumping stations and sewer system 
extensions shall be constructed and paid for by the Owner/Developer.  No sewer system 
extension shall be constructed without approval and inspection by the Environmental 
Service Department. On completion of construction and acceptance by the County, such 
sewer system extensions, including pumping stations, shall become the property of the 
County.  The Owner/Developer shall work with an Engineer experienced in pumping 
station design and construction. These Standard Guidelines provide the procedures, 
design standards and construction specifications to insure the pumping station will be 
approved by the Environmental Services Department and accepted for operation and 
maintenance. 

 
1.0103 Minimizing the quantities of infiltration and inflow (I/I) that enter the sewer system and 

minimizing sanitary sewer overflows is essential to the long term goals of the 
Environmental Services Department.  Federal and State regulations require that all water 
entering the system receive treatment in accordance with State permits before being 
discharged into streams and tributaries.  A major objective of these Standard Guidelines 
is to minimize sources of infiltration and inflow. 

 
1.0104 Construction of pumping stations in accordance with the Standard Guidelines contained 

in this document shall: 
 

A. Minimize overflows. 
B. Increase dependability. 
C. Provide a safe working environment. 

 
D. Provide pumping during power outages. 
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E. Provide ease of maintenance. 
 
1.0200 Applicability and Jurisdiction 
 
1.0201 All sanitary sewer pumping facilities that connect to the Jefferson County Sanitary 

Sewer System shall be designed in accordance with all criteria established herein. All 
materials, construction, and testing of such facilities shall be in accordance with all 
Sections of this document, regardless of whether such facilities will be dedicated to the 
County, and shall be subject to inspection by the County as deemed necessary to insure 
compliance with the requirements contained herein. 

 
1.0300 Contractor Prequalification 
 
1.0301 All sanitary sewer facilities that connect to the Jefferson County Sanitary Sewer System 

shall be constructed by a prequalified contractor.  Prequalification forms and information 
are available at the Environmental Services Department.  Construction of sanitary sewer 
facilities by a contractor who has not been prequalified shall be approved by the County 
prior to the start of construction. 
 

1.0400 Proposed Pumping Stations 
 
1.0401 Commercial and residential property Owners/Developers may propose to construct a 

pumping station and force main sewer to transport wastewater from residential or 
commercial developments in Jefferson County to the Jefferson County Sanitary Sewer 
System.  Because of the continuous costs of maintenance, operation, and utilities, 
installation of a pumping station will be considered as a last alternative to provide sewer 
service, only after all options for gravity sewers have been investigated. Before 
beginning a design, a Preliminary Report shall be submitted to the County listing reasons 
and justifications for proposing the construction of a pumping station.  Pumping stations 
that connect to the County sewer system shall be designed and constructed according to 
all criteria established herein. The existing gravity sewer, force main, or pump station 
that the proposed pumping station is to pump to must have adequate capacity to handle 
the additional flow.  This determination is at the sole discretion of the County.  Since 
criteria may require designing a station adequate to serve properties outside the project 
limits to accommodate future connections, Owners/Developers must determine from 
construction cost estimates the economic feasibility of the project.  See Section 2.00 for 
Design Guidelines for Sanitary Sewer Pumping Stations. 

 
 
 
1.0500 Amendments 
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1.0501 These Standard Guidelines are subject to change, and interested parties are advised to 
verify with the Jefferson County Environmental Services Department that they are using 
the latest version of the published document. Changes to these Standard Guidelines will 
be made as needed by the Director of ESD.  A list of all changes made to this document 
will be maintained by ESD and will be made available upon request.  When this 
document is reprinted, all changes made prior to the reprinting date will be included in 
the reprinted document. 

 
1.0600 Alternate Construction Methods 
 
1.0601 These Guidelines represent the approved construction practices and procedures for 

construction of sanitary sewer pumping stations. Any element of design or construction 
not covered by this document must be submitted to and approved by the Jefferson 
County Environmental Services Department prior to construction. 

 
1.0602 The provisions of these Guidelines are not intended to prevent the use of any method of 

construction not specifically prescribed by the Guidelines, provided any such alternative 
has been approved and its use authorized by the Director.  The Director shall approve 
any such alternate provided he finds that, for the purpose intended, the alternate is at 
least equivalent to that prescribed by these Guidelines in quality, strength, effectiveness, 
durability, safety, and satisfies the objective set out in paragraph 1.0102.  The Director 
shall require that sufficient evidence or proof be submitted to substantiate any claim that 
may be made regarding the alternate. 

 
1.0700 Definitions 
 
1.0701 Wherever the words or phrases defined or pronouns used in their place occur in these 

Standard Guidelines, or any document or instrument herein referenced or to which these 
Standard Guidelines apply, the intent and meaning shall be construed and interpreted as 
defined in this document. Words not defined below shall have the meaning in Webster’s 
Collegiate Dictionary, current edition. 

 
1.0702 ABBREVIATIONS: The following organizations are referred to in these Guidelines by 

abbreviations of their titles: 
 

A. AA    Aluminum Association                                                             
B. AASHTO  American Association of State Highway and Transportation    

                              Officials 
C. ACI    American Concrete Institute 
                                                   
D. ADEM  Alabama Department of Environmental Management 
E. AHAM    Association of Home Appliance Manufacturers               
F. AISI  American Iron and Steel Institute 
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G. ALDOT  State of Alabama Department of Transportation 
H. AMCA    Air Movement and Control Association International, Inc. 
I. ANSI   American National Standards Institute 
J. ANSI/MSS  Manufacturers Standardization Society 
K. ASA  American Standards Association 
L. ASME    American Society of Mechanical Engineers                      
M. ASTM  American Society for Testing and Materials 
N. AWPA    American Wood Preservers’ Association                         
O. AWS    American Welding Society                                                   
P. AWWA  American Water Works Association 
Q. CBM    Certified Ballast Manufacturers Association 
R. CRSI  Concrete Reinforcing Steel Institute                        
S. DHI    Door and Hardware Institute                                                  
T. EPA  U.S. Environmental Protection Agency 
U. ICC    International Code Council                                         
V. IEEE    International Electrical and Electronic Engineers                
W. IES    lluminating Engineering Society                                            
X. IMIAC    International Masonry Industry All-Weather Council    
Y. ISO    International Organization for Standardization                      
Z. ISO/EN          International Organization for Standardization/English        

                              Version 
AA. JIC    Joint Industrial Council 
BB. NAAMM    National Association of Architectural Metal Manufacturers  
CC. NEMA  National Electrical Manufacturers Association 
DD. NFPA    National Fire Protection Association 
EE. NFPA    National Forest Products Association 
FF. NIST    National Institute of Science and Technology                      
GG. NMTBA    National Machine Tool Builders Association                 
HH. OSHA  Occupational Safety and Health Administration 
II. SAH    Society of Architectural Historians                                       
JJ. SDI    Steel Door Institute 
KK. SMACNA   Sheet Metal and Air Conditioning Contractors National      

                               Association 
LL. SPIB    Southern Pine Inspection Bureau 
MM. SSPC    Steel Structures Painting Council 
NN. UL    Underwriters Laboratory 
OO. USGS  United States Geologic Survey 

 
 
 
The following acronyms are referred to in these Guidelines by abbreviations of their 
names or descriptions: 
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1. AC    Alternating Current                                                        
2. ADA    American Disability Act                                                       
3. AHC    Architectural Hardware Consultant                               
4. ASJ    All Service Jacket    
5. ATS  Automatic Transfer Switch                                                   
6. AWG    American Wire Gauge                                                           
7. BEP    Best Efficiency Point   
8. CCA  Chromated Copper Arsenate                                          
9. CFM    Cubic Feet per Minute                                                          
10. CFR    Code of Federal Regulations                                                 
11. CMU    Concrete Masonry Units                                                       
12. DC     Direct Current                                                                
13. DFT    Dry Film Thickness                                                               
14. DIN    Deutsh Industries Norm                                                        
15. DIP    Ductile Iron Pipe                                                                   
16. DTM    Direct To Metal 
17. EMI    Electromagnetic Interference 
18. FOB    Free On Board  
19. FPT    Fire Protection Technologies                           
20. FRP    Fiberglass Reinforced Plastic 
21. FS   Federal Specifications 
22. GDT    Gas-filled Discharge Tube  
23. GFI    Ground Fault Interrupters    
24. GPH    Gallons Per Hour                                                                  
25. GPM    Gallons Per Minute                                                               
26. HD    Heavy Duty                                                                          
27. HID     High Intensity Discharge (ballast)                                   
28. HM     Hollow Metal (door)                                                            
29. IC    Integrated Circuit                                                      
30. IMC    Intermediate Metal Conduits                                                 
31. I/O    Input/Output                                                                         
32. ISOFR    Isophthalic Fire Retardant                                                    
33. kA    Kilo-Ampere                                                                         
34. kHz    Kilo-Hertz                                                                            
35. kV    Kilo-Volt  
36. kWH  Kilo-Watt Hour                                                                    
37. LED    Light Emitting Diode                                                            
38. LPG    Liquid Petroleum Gas                                                           
39. LVDT    Linear Variable Differential Transformer    
                         
40. mA    milliampere                                                                           
41. MOV    Metal Oxide Varistor                                                            
42. MPH    Miles Per Hour                                                                     
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43. MTW    Machine Tool Wire   
44. NCMA    National Concrete Masonry Association                              
45. NEC    National Electric Code                                                          
46. NPSHA    Net Positive Suction Head Available   
47. NPSHR  Net Positive Suction Head Required                              
48. NPT    National Pipe Thread                                                            
49. NRP    Non Removable Pins                                                             
50. NRV    Non Return Valve                                                              
51. PM    Preventive Maintenance                                                        
52. Poly VB    Poly Vapor Barrier                                                               
53. POTW    Publicly Owned Treatment Works                                      
54. PSF    Pounds per square foot                 
55. PSIG    Pounds per Square Inch Gauge       
56. PVC    Polyvinyl Chloride 
57. RFI    Radio Frequency Interface                                                    
58. RMS    Root Mean Square                                                                
59. SCADA    Supervisory Control And Data Acquisition                     
60. SHC    System Head Curve                                                              
61. SJI    Steel Joint Institute                                                               
62. SPD    Surge/Transient Protection Device                                        
63. SS    Stainless Steel  
64. SSU  Seconds Saybolt Universal                                            
65. TDH    Total Dynamic Head  
66. TEFC  Totally Enclosed Fan Cooled                                             
67. TEFC/S    Totally Enclosed Fan Cooled/Submersible                       
68. THW    Thermoplastic  (insulation),  H = 75 Deg. C, Moisture        

                                   (resistant), Wire  
69. UEC    Ultrasonic Electrode Cleaners                                               
70. UPC    Universal Product Code                                                        
71. UV    Ultraviolet                                                                            
72. VFD    Variable Frequency Drive                                                      
73. VOC    Volatile Organic Compound                                                  
74. WC    Water Column                                                              
75. WTF    Wet Film Thickness                                                              

 
1.0703 AS-CONSTRUCTED DRAWINGS: Construction drawings that have been revised based 

on field surveys of the constructed sewers and other data to show changes made during 
construction. 

 
1.0704 BACKFILL: Soil, rock or other material used to replace, or the act of replacing, soil or 

rock material removed during excavation and construction. 
 
1.0705 CONTRACTOR: The person, firm or corporation with whom the Owner has entered into 
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a written agreement, with attached approved project documents, covering the work to be 
performed. 
 

1.0706 COUNTY: Environmental Services Department (ESD) of Jefferson County, Alabama. 
 
1.0707 COUNTY SEWER CONSTRUCTION INSPECTOR:  An authorized representative of 

the Sewer Construction Office of the Environmental Services Department of Jefferson 
County, Alabama assigned to observe the construction of main sewers, and in some cases 
the service line from the main sewer to the property line, and advise the Director of the 
conformance with these Standard Guidelines. 

 
1.0708 COUNTY SEWER SERVICE INSPECTOR:  An authorized representative of the Sewer 

Permitting and Inspections Office of the Environmental Services Department of 
Jefferson County, Alabama assigned to observe the construction of all new service lines, 
repairs to existing service lines, connections, and disconnections, and advise the 
Environmental Services Director of the conformance with these Standard Guidelines. 

 
1.0709 COUNTY REPRESENTATIVE: An authorized representative of the Environmental 

Services Department of Jefferson County, Alabama assigned to review proposed sewer 
system Drawings, coordinate required procedures for approval, and advise the Director 
of the conformance with these Standard Guidelines. 

 
1.0710 DESIGN ENGINEER: The engineer of record who performs detailed design of the 

sanitary sewer facilities and prepares Drawings and Specifications to be submitted to the 
County for approval. 

 
1.0711 DIRECTOR: Director of the Environmental Services Department of Jefferson County, 

Alabama or his authorized agent. 
 
1.0712 DRAWINGS: The official construction drawings or exact reproduction thereof which 

show and describe the work to be done. 
. 
1.0713 EQUIPMENT: All machinery, together with the necessary supplies for upkeep and 

maintenance, and also all tools and apparatus necessary for the proper construction and 
acceptable completion of the work. 

 
1.0714 FILL: A soil or broken rock material or embankment used to provide the bulk required to 

raise the elevation of an area.  
1.0715 FORCE MAIN: A pressurized sewer line intended to carry wastewater from a sewer  

pumping facility to the point where it can flow by gravity. 
 
1.0716 INFILTRATION/ INFLOW (I/I): Infiltration shall mean the water entering a sewer 

system and service connections from the ground, through such means as, but not limited 
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to, broken or cracked pipe, defective pipe joints, improper connections, manhole walls 
etc.  Inflow shall mean the water discharged into a sewer system including service 
connections, from such sources as, but not limited to, roof leaders, cellars, yard and area 
drains, foundation drains, cooling water discharges, drains from springs and swampy 
areas, cross connections from storm sewers, surface runoff, etc.  The term Infiltration/ 
Inflow (I/I) shall mean the total quantity of water from both infiltration and inflow 
without distinguishing the source. 

 
1.0717 LABORATORY: The official testing laboratories of the County or such other 

laboratories as may be designated by the County. 
 
1.0718 MAIN SEWER: A pipe or conduit eight (8) inches or larger intended to carry wastewater 

that is located in a public easement or right-of way.  In other documents and 
publications, the smaller (8 or 10 inch) main sewers may be referred to as “lateral” 
sewers, “collector” sewers, and “public” sewers.  However the basic criteria is the same; 
any sewer that is 8" in diameter or larger is a main sewer.  

 
1.0719 MANHOLE: A junction structure from the surface of the ground to the sewer that allows 

for changes in direction or grade and that is large enough to enable access for inspection 
and maintenance. 

 
1.0720 MATERIALS: Any substance specified for use in the Work and its appurtenances. 
 
1.0721 OR APPROVED EQUIVALENT: Wherever a particular process, material, device, 

detail, or part is specified herein, followed by these words or by similar or equivalent 
expressions, such words or expressions shall be understood to mean and permit the use 
of another process, material, device, detail, or part that the Director shall determine is 
fully equal in suitability, quality, durability, performance, and in all other respects, to the 
process, material, device, detail, or part herein specified for such use, and is approved  
for such use in the work.  The decision of whether a particular process, material, device, 
detail or part is considered equal or not is the sole discretion of the Director. 

 
1.0722 OWNER: The term “Owner” shall mean the company, organization, developer or 

municipality who intends to design and construct the proposed sanitary sewer facilities 
or improvements.  The terms “Developer”, “Owner/Developer” and “Owner” shall be 
used interchangeably. 

 
1.0723 PLANS: The DRAWINGS 
 
1.0724 PLUMBING INSPECTOR: An authorized representative of the Inspection Services 

Department of Jefferson County, Alabama or other municipality assigned to observe the 
installation of the internal plumbing of a building. 
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1.0725 PRE-QUALIFICATION:  All work to be connected to the Jefferson County Sanitary 
Sewer System shall be constructed by pre-qualified Contractors that have received pre-
qualification approval from Jefferson County Environmental Services Department for the 
various classifications of projects. 

 
1.0726 SANITARY SEWER: A sewer intended to carry wastewater. 
 
1.0727 SANITARY SEWER SYSTEM: All gravity sewer lines, manholes, force mains, 

pumping stations, and appurtenances that convey wastewater to the County’s wastewater 
treatment plants. 

 
1.0728 SERVICE LINE: Any sanitary sewer line or conduit located outside the building 

structure that connects the building’s plumbing to the main sewer.  The service line is 
usually 4 inches and sometimes 6 inches in diameter, but no larger. 

 
1.0729 SHALL:  “Shall” is mandatory; “may” is permissive. 
 
1.0730 SPECIFICATIONS: A part of the contract documents containing the written directions, 

provisions, and requirements for completing the work. Standards for specifying materials 
or testing which are cited in this document by reference shall have the same force and 
effect as if set out in full in these Guidelines. 

 
1.0731 STATE: The State of Alabama. 
 
1.0732 STATION: A specific point on the centerline of a sewer main or on the survey baseline 

designating some specific distance from the point of origin. Stations are numbered in 
terms of one hundred linear feet measured horizontally. 

 
1.07233 STORM SEWER: A pipeline intended to carry rainfall, surface runoff and/or subsurface 

waters. There is a distinct difference between storm sewers and sanitary sewers.  Storm 
sewers exclude flow from domestic wastewater and industrial waste. 

 
1.0734 STORM WATER:  Rain water or any sort of runoff that does not come from sanitary 

sewers.
 
1.0735 STUB OUT:  A portion of the service line extended from the main sewer and then 

capped or dedicated for later use. 
 
1.0736 STRUCTURES: Facilities such as bridges, culverts, catch basins, inlets, retaining walls, 

cribbing, water lines, underdrains, electrical ducts, manholes, lighting fixtures and poles, 
transformers, flexible and rigid pavements, buildings, vaults, and other manmade 
features that may be encountered in the work and not otherwise classified herein. 
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1.0737 TAP: The actual connection or opening in the main sewer to allow the wastewater from 
the service line to enter the main sewer. 

 
1.0738 WASTEWATER: Any liquids containing waste matter, originating from residences, 

commercial buildings, institutions, and industrial establishments together with any 
extraneous water that may be present, whether treated or untreated, which is discharged 
into or permitted to enter the County maintained sanitary infrastructure. 

 
1.0800 Standard Reference Specifications 
 
1.0801 All standard Specifications referenced throughout these Standard Guidelines are to be 

taken as the latest revision available. 
 
1.0802 The following is a partially inclusive list of national standard Specifications referenced 

in these Standard Guidelines: 
 

ANSI/AWWA 
 

C104/A21.3 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water 
 

C110/A21.10 Ductile-Iron and Gray-Iron Fittings for Water, 3 inch through 48 inch  
 

C111/A21.11 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings 
 

C150/A21.50 Thickness Design of Ductile-Iron Pipe 
 

C151/A21.51 Ductile-Iron Pipe, Centrifugally Cast for Water  
 
C153/A21.53 Ductile-Iron Compact Fittings for Water Service 
 
C115  Standard for Flanged Ductile-Iron Pipe with Threaded Flanges 

 
C500  Metal-Seated Gate Valves for Water Supply Service 

 
C502  Dry-Barrel Fire Hydrants 
 
C504  Rubber Seated Butterfly Valves 

 
C507  Ball Valves, 6 inch through 48 inch 
 
C509  Resilient-Seated Gate Valves for Water Supply Service 
 
C600  Installation of Ductile Iron Water Mains and Their Appurtenances 
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C900  Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4 

inch through 12 inch 
 
C907  Injection-Molded Polyvinyl Chloride (PVC) Pressure Fittings, 4 inch 

through 12 inch 
 

ASTM 
 

A27   Steel Castings, Carbon, for General Application 
 

A36  Carbon Structural Steel 
 

A48  Gray Iron Castings 
 

A53  Pipe, Steel, Black and Hot Dipped, Zinc Coated, Welded and 
Seamless 

 
A82  Steel Wire, Plain, for Concrete Reinforcement 

 
A123  Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products  

 
A126  Gray Iron Castings for Valves, Flanges, and Pipe Fittings 

 
A153  Zinc Coating (Hot-Dip) on Iron and Steel Hardware 

 
A167  Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet and 

Strip 
 

A185  Steel Welded Wire Reinforcement, Plain, for Concrete 
 

A197  Cupola Malleable Iron 
 

A276  Stainless Steel Bars and Shapes 
A283  Low and Intermediate Tensile Strength Carbon Steel Plates 
 
A307  Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength 

 
A325  Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile 

Strength  
 

A392  Zinc-Coated Steel Chain-Link Fence Fabric 
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A500  Cold-Formed Welded and Seamless Carbon Steel Structural Tubing 
in Rounds and Shapes 

 
A501  Hot-Formed Welded and Seamless Carbon Steel Structural Tubing 

 
A576  Steel Bars, Carbon, Hot-Wrought, Special Quality 

 
A615  Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement 

 
A875  Steel Sheet, Zinc-5% Aluminum Alloy-Coated by the Hot-Dip 

Process 
 

B108  Aluminum-Alloy Permanent Mold Castings 
 

B209  Aluminum and Aluminum-Alloy Sheet and Plate 
 

B211  Aluminum and Aluminum-Alloy Bar, Rod, and Wire 
 

B221  Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, 
Profiles, and Tubes 

 
B308  Aluminum-Alloy 6061-T6 Standard Structural Profiles  

 
C31  Making and Curing Concrete Test Specimens in the Field 

 
C32  Sewer and Manhole Brick (Made From Clay or Shale) 

 
C33  Concrete Aggregates 

 
C34  Structural Clay Load-Bearing Wall Tile 

 
C39  Comprehensive Strength of Cylindrical Concrete Specimens 

 
C42  Obtaining and Testing Drilled Cores and Sawed Beams of Concrete 
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C55  Concrete Brick 
 

C56  Structural Clay Non-Load-Bearing Tile 
 

C62  Building Brick (Solid Masonry Units made From Clay or Shale) 
 

C73  Calcium Silicate Brick (Sand-Lime Brick) 
 

C76  Reinforced Concrete Culvert, Storm Drain and Sewer Pipe 
 

C88  Soundness of Aggregates by Use of Sodium Sulfate or Magnesium 
Sulfate 

 
C90  Loadbearing Concrete Masonry Units 

 
C91  Masonry Cement 

 
C94  Ready-Mixed Concrete 

 
C126  Ceramic Glazed Structural Clay Facing Tile, Facing Brick, and Solid 

Masonry Units 
 

C129  Nonloadbearing Concrete Masonry Units 
 

C144  Aggregate for Masonry Mortar 
 

C150  Portland Cement 
 

C171  Sheet Materials for Curing Concrete 
 

C172  Sampling Freshly Mixed Concrete 
 

C216  Facing Brick (Solid Masonry Units Made from Clay or Shale) 
 

C260  Air-Entraining Admixtures for Concrete 
 

C270  Mortar for Unit Masonry 
 

C309  Liquid Membrane-Forming Compounds for Curing Concrete 
 

C330  Lightweight Aggregates for Structural Concrete 
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C404  Aggregates for Masonry Grout 
 

C443  Joints for Concrete Pipe and Manholes, Using Rubber Gaskets 
 
C476  Grout for Masonry 

 
C478  Precast Reinforced Concrete Manhole Sections 

 
C494  Chemical Admixtures for Concrete 

 
C618  Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in 

Concrete 
 

C652  Hollow Brick (Hollow Masonry Units Made from Clay or Shale) 
 

C881  Epoxy-Resin-Base Bonding Systems for Concrete 
 

C923  Resilient Connectors Between Reinforced Concrete Manhole 
Structures, Pipes and Laterals 

 
C948  Dry and Wet Bulk Density, Water Adsorption, and Apparent Porosity 

of Thin Sections of Glass-Fiber Reinforced Concrete 
 

D225  Asphalt Shingles (Organic Felt) Surfaced with Mineral Granules 
 

D448  Sizes of Aggregate for Road and Bridge Construction 
 

D698  Laboratory Compaction Characteristics of Soil Using Standard Effort 
(12,400 ft-lbs/ft3) 

 
D994  Preformed Expansion Joint Filler for Concrete (Bituminous Type) 

 
D1557  Laboratory Compaction Characteristics of Soil Using Modified Effort 

(56,000 ft-lbs/ft3) 
 

D1599  Resistance to Short-Time Hydraulic Pressure of Plastic Pipe, Tubing, 
and Fittings 

 
D1751  Preformed Expansion Joint Filler for Concrete Paving and Structural 

Construction (Non-extruding and Resilient Bituminous Types) 
 

D1752  Preformed Sponge Rubber Cork and Recycled PVC Expansion Joint  
   



 
  
  

1-15

Fillers for Concrete Paving and Structural Construction 
 

D1784  Rigid Poly (Vinyl Chloride) PVC Compounds and Chlorinated Poly 
(Vinyl Chloride) CPVC Compounds 

 
D2178  Asphalt Glass Felt Used in Roofing and Waterproofing 

 
D2244  Calculation of Color Tolerances and Color Differences from  
 
  Instrumentally Measured Color Coordinates 

 
D2412  Determination of External Loading Characteristics of Plastic Pipe by 

Parallel-Plate Loading 
 

D2434  Permeability of Granular Soils (Constant Head) 
 

D2487  Classification of Soils for Engineering Purposes (Unified Soil 
Classification System) 

 
D2822  Asphalt Roof Cement 

 
D2863  Measuring the Minimum Oxygen Concentration to Support Candle-

Like Combustion of Plastics (Oxygen Index) 
 

D3018  Class A Asphalt Shingles Surfaced with Mineral Granules 
 

D3139  Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals 
 

E84  Surface Burning Characteristics of Building Materials 
 

E154  Water Vapor Retarders Used in Contact with Earth Under Concrete 
Slabs, on Walls, or as Ground Cover 

 
F477  Elastomeric Seals (Gaskets) for Joining Plastic Pipe 

 
F610  Evaluating the Quality of Molded (Poly Vinyl) Chloride (PVC) 

Plastic Pipe Fittings by the Heat Reversion Technique 
 

F959  Compressible-Washer-Type Direct Tension Indicators for Use with 
Structural Fasteners 

 
F1083  Pipe, Steel, Hot-Dipped Zinc-Coated (Galvanized) Welded, for Fence 

Structures 
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F1336  Poly (Vinyl Chloride) (PVC) Gasketed Sewer Fittings 
 
1.0803 The following is a list of other publications referenced in these Standard Guidelines: 
 

A. Jefferson County Environmental Services Department (ESD) Publications 
1.   Jefferson County ESD Standard Specifications for Sanitary Sewer 

Service Lines and Connections (Adopted November 10, 1999) 
2. Jefferson County ESD Standards for Construction of Commercial and 

Residential Sanitary Sewer Systems (Adopted November 10, 1999) 
3. Jefferson County ESD Sewer Use/Pretreatment Ordinance (Adopted 

May 11, 1982, Amended January 1, 2006) 
4. Jefferson County ESD Sewer Extension & Expansion Policy 

(Adopted November 9, 2004) 
 

B. State of Alabama Department of Transportation (ALDOT) Publications 
1. Alabama Manual on Uniform Traffic Control Devices  
2. Standard Specifications for Highway Construction 
3. Utility Manual 

 
C. Occupational Safety and Health Administration (OSHA) Publications 

1. Safety 
 

D. American Railway Engineering and Maintenance of Way Association 
(AREMA) 
1. Specifications for Pipeline 

 
1.0804 Any reference in the ANSI/AWWA or ASTM standards or specifications to “Owner” or 

“Purchaser” is to be interpreted as “The County”.   
 
1.0900 Use of Standard Guidelines, Construction Drawings Review and  
 Approval Process  
 
1.0901 The Environmental Services Department, as a department of Jefferson County, AL, 

operates and maintains the County Sanitary Sewer System and must regulate all 
proposed additions or changes to the system in order to carry out and accomplish the 
purpose defined in Section 1.0100.  Prior approval of any project affecting the sewer 
system is required.  Construction Drawings and Specifications shall be prepared for all 
new sewers, pumping stations and other facilities to be built and connected to the County 
Sanitary Sewer System.  In the event that a project is to be built that crosses existing 
sewers or encroaches on County easements, drawings must be submitted to the County 
for approval. 

 



 
  
  

1-17

1.0902 The Owner/Developer shall obtain the services of a Professional Engineer registered in 
the State of Alabama and experienced in the design of wastewater pumping stations to  
provide Engineering Design Services.  The Design Engineer shall follow the Design 
Guidelines of Section 2.00 to develop required Reports and Drawings for the proposed 
pumping station.  The Design Engineer shall select the recommended Specification 
paragraphs included in Section 3.00 Construction Specifications that apply to his project 
and incorporate them into his project specifications.  The Design Engineer shall develop 
other Specification sections as required and submit them to the County for approval.  
Electronic copies of Specifications and Standard Drawings are available from the Sewer 
Plans Review Office. If changes are made to the recommended Standard Guideline 
Section 3.00 specification paragraphs, the Design Engineer shall note the changes and 
submit the changes to the County for approval. 

 
1.0903 Before beginning design, the Owner or the Owner’s Design Engineer shall submit for 

review and approval a Preliminary Report regarding the proposed pumping station to the 
Jefferson County Environmental Services Department at the Sewer Plans Review Office. 
 If the report is to be sent by mail, the proper mailing address can be obtained from ESD. 

 
1.0904 The Construction Drawings for all sanitary sewer facilities that will connect to the 

County Sanitary Sewer System or wastewater treatment plants shall be prepared in 
accordance with requirements of Section 2.0300 and submitted to the Environmental 
Services Department for approval.  

 
1.0905 The Owner or the Owner’s Design Engineer shall submit two (2) sets of Pumping 

Station/Force Main Construction Drawings [with the Final Report attached], 
Specifications, and one copy of the complete development (subdivision, apartment 
complex, office complex, etc.) Drawings, to the Jefferson County Environmental 
Services Department at the Sewer Plans Review Office.  If the Drawings are to be sent 
by mail, the proper mailing address can be obtained from ESD. 

 
1.0906 The County Representative will review the Drawings and Specifications submitted and, 

if necessary, the County will return one (1) set of markup drawings to the Design 
Engineer for revision and resubmittal. 

 
1.0907 The Design Engineer will provide the corrected set of original Drawings and 

Specifications to the County Representative. 
 
1.0908 All main sewers 8” and larger and force mains must be located in sanitary sewer 

easements dedicated to the County in accordance with Section 2.0400. Easement deeds 
shall be required for all easements in commercial developments and residential 
developments that are not dedicated by record Maps. Minimum easement width is twenty 
(20) feet, ten (10) feet each side of the sewer centerline.  The Owner’s Design Engineer 
shall submit one (1) copy of all required deeds for review, prior to executing. 
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1.0909 A $10,000 deposit to guarantee submittal of “As-Constructed Drawings”, Equipment 

Warranties, and Operation and Maintenance (O&M) Manuals shall be required before 
Sewer Pumping Station Construction Drawings are approved. See Section 1.1101. 

 
1.0910 The Owner or Design Engineer shall submit the original executed deeds and right-of-

way accommodation permits to the Sewer Plans Review Office of the Jefferson County 
Environmental Services Department.  If the deeds/permits are to be sent by mail, the 
proper mailing address can be obtained from ESD.  Deeds will be reviewed by the 
County Representative and, if acceptable, recorded in Probate Court.  The County will 
not accept deeds recorded by others. 

 
1.0911 Upon approval of the Sewer Pumping Station Construction Drawings, the Director will 

sign all sheets and return them to the Design Engineer. The signature of the Director of 
Environmental Services indicates review of Construction Drawings for conformance 
with the “Standard Guidelines for Design of Commercial and Residential Sanitary Sewer 
Pumping Stations” has been completed. 

 
1.0912 The Approval of Sewer Pumping Station Construction Drawings is valid for a period of 

180 days.  If construction has not begun at the end of 180 Calendar days the approval is 
void and the Drawings shall be resubmitted for review and approval prior to starting 
construction.  Drawings representing projects for which construction has not begun 
within 180 days of approval are void unless they bear an updated stamp of approval. 

 
1.0913 The Owner/Developer shall obtain services of the Design Engineer to periodically 

inspect the project construction, review submittals for materials and equipment, and to 
develop As-Constructed Drawings including revisions made to the Drawings during 
construction.  The Design Engineer shall participate in the final inspection and compile 
operations and maintenance data to submit to the County. 

 
1.1000 Final Project Acceptance 
 
1.1001 The Environmental Services Department will make periodic inspections of the projects 

while they are under construction.   The County will not issue a notice of acceptance for 
the project until a successful field final inspection, including required testing, has been 
performed.  All work shall be complete and in accordance with these Standard 
Guidelines. All easements must be deeded correctly and a final set of As-Constructed 
Drawings submitted.  The final decision on the acceptance of the sewer facility shall be 
made by the Environmental Services Director. 

 
1.1100 As-Constructed Drawings, Equipment Warranties, Operation 

and Maintenance (O&M) Manuals 
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1.1101 Prior to approval of Construction Drawings, a refundable deposit is required to guarantee 

submittal of the As-Constructed Drawing(s), Equipment Warranties and Operation and 
Maintenance (O&M) Manuals. Deposits must be a banking institution cashier’s check 
(referred to by some banking institutions as an Official Check).   No personal or 
company checks shall be accepted.  The parties on the check must be reflected as 
follows:  “Jefferson County Treasurer or, (relative party)” (both parties to be separated 
strictly by the word or).  Should there be any questions as to the reflection of all parties 
on the check, consult with the Environmental Services Department, Sewer Plans Review 
Office.  If check is to be sent by mail, the proper mailing address can be obtained from 
ESD.  The amount of deposit shall be $10,000.00.  In the event the Owner/Developer 
does not submit As-Constructed Drawings, Equipment Warranties, and Operation and 
Maintenance (O&M) Manuals, clear written notice of failure to submit will be given, 
after which the County will use the deposit amount to assure required documents are 
properly prepared. 

 
1.1102 Upon completion of construction, the Design Engineer shall have the project surveyed by 

a Professional Land Surveyor registered in the State of Alabama to locate the constructed 
facilities on the As-Constructed Drawing(s).  With information from the survey and from 
construction records, the Design Engineer or Surveyor will make revisions to the 
approved Construction Drawings, in accordance with Section 2.2000, to accurately show 
the actual facilities that were installed. 

 
1.1103 Project completion documents including final As-Constructed Drawings, Equipment 

Warranties, and Operation and Maintenance (O&M) Manuals shall be submitted for 
acceptance at the Environmental Services Department, Sewer Plans Review Office.  The 
County shall require a letter from the Owner/Developer confirming that the As-
Constructed Drawings, Equipment Warranties, and Operation and Maintenance (O&M) 
Manuals have been delivered to the County before the deposit is released.   

 
1.1200  Inspection Policy 
 
1.1201 The intent and desire of the County is that all sanitary sewer facilities be constructed in 

such a manner and under such supervision and inspection that the County shall be 
assured that acceptable materials are used, specified equipment installed and that 
appropriate construction standards are observed. 

 
1.1202 The Contractor shall be responsible for contacting the Sewer Engineering Construction 

Office 24-hours prior to beginning work. 
 

1.1203 The Design Engineer shall submit two (2) copies of the approved Drawings and 
Specifications for use by the Environmental Services Inspector.  The Design Engineer 
shall also submit two (2) copies of all approved submittals for equipment and materials 
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for use by the Environmental Services Sewer Construction Inspector. Any variance from 
approved materials and equipment shall be approved by the Environmental Services 
Director, or his representative, prior to purchase or installation. 

 
1.1204 The County Sewer Construction Inspector may inspect any aspect of the work to ensure 

conformance with plans and specifications. 
 
1.1205 The County Sewer Construction Inspector shall witness all testing of pumping and 

related equipment before the facility is released for use and/or accepted by the County. 
 
1.1206 The County Sewer Construction Inspector shall require that a factory representative be 

present during any equipment testing operations.  Factory representative shall start 
equipment. 

 
1.1207 The Contractor shall be responsible for establishing and paying for temporary or 

permanent electrical service to be used during testing operations. 
 
1.1300  Enforcement Policy 
 
1.1301 When an inspection report indicates the work does not meet the requirements of these 

Standard Guidelines, the County will advise the Owner/Developer that the work being 
completed is at risk of not being accepted. 

 
1.1302 The County reserves the right to withhold future permits if the work is not brought up to 

the requirements of the Standard Guidelines. 
 
1.1400 Miscellaneous 
 
1.1401 All proposed sanitary sewer facilities, even those not specifically covered herein, shall be 

submitted to the County for its approval. The County Environmental Services Director 
shall be consulted before commencing development of construction drawings, regarding 
specific design requirements for any non-routine sewer facilities including, but not 
limited to, pumping stations, manholes deeper than twenty feet, tunnels, bores, creek 
crossings, siphons, and any other unique sanitary sewer facility. 

 
 
 
 
1.1500 Permits 
 
1.1501 ALDOT 
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For any sanitary sewer facilities proposed to be installed within State highway right-of-
way, the Alabama Department of Transportation (ALDOT) requires a Right-of-way 
Accommodation Permit.  The Design Engineer or Owner/Developer shall prepare, for 
the County to execute, all required Right-of-Way Accommodation Permits.  Currently 
the State requires that the County, rather than any private party or Owner/Developer, 
submit the application for permit agreement.  The project Owner/Developer must enter 
into an  
agreement with the County accepting responsibilities imposed by the State.  (This 
requires County Commission Action.)  The Owner/Developer is responsible for 
performing all duties imposed on the County by the State. The County’s involvement in 
the process is  
strictly limited to the submittal of the application. The Design Engineer and/or 
Owner/Developer is responsible for the accuracy of all information conveyed on the 
permit application.  Further the County is not responsible for the State revoking an 
Accommodation Agreement after it has been issued.  Any inquiries concerning this 
matter should be directed to the Environmental Services Department, Sewer Plans 
Review Office.  

 
1.1502 Railroads 
 

In the event a proposed sanitary sewer facility is to be located within existing railroad 
right-of-way, the Design Engineer or Owner/Developer must contact said railroad. The 
Owner/Developer may be required to file for a permit as well as enter into an agreement 
with the railroad that details all duties that are imposed on the Owner/Developer by said 
railroad.  All documents between Owner/Developer and railroad shall  be included with 
the sewer construction drawings at the time they are submitted for County review and 
approval. An Owner/Developer should be advised that approval of sewer construction 
drawings can be delayed and/or denied if any language in the documents between the 
Owner/Developer and the railroad is found to restrict the County’s ability to properly 
maintain and operate said proposed sanitary sewer facilities, or if the language contains 
any indemnification or hold harmless clauses the County will be prohibited from 
entering into.  Any costs such as crossing fees imposed by the railroad shall be paid by 
the Owner/Developer. 

 
1.1503 Utilities 

 
In the event a proposed sanitary sewer facility is to be located within existing utility 
right-of-way, the Design Engineer or Owner/Developer is required to contact said utility. 
The Owner/Developer may be required to file for a permit as well as enter into an 
agreement with the utility that details all duties that may be imposed on the 
Owner/Developer by said utility.  All agreement documents between Owner/Developer 
and utility are to be included with the sewer construction drawings at the time they are 
submitted for County review and approval.   The Owner/Developer should be advised 



 
  
  

1-22

that approval of sewer construction drawings can be delayed and/or denied if any 
language in the documents between the Owner/Developer and the utility is found to 
restrict the County’s ability to properly maintain and operate said proposed sanitary 
sewer facilities, or if the language contains any indemnification or hold harmless clauses 
the County will be prohibited from entering into.  Any costs imposed by the utility shall 
be paid by the Owner/Developer. 

 
1.1600 Ownership 
 
1.1601 Upon completion of the work including, but not limited to, sewer main extensions, 

pumping stations, and other approved facilities, and their acceptance by Jefferson 
County, such work shall become the property of the County.  The persons paying the 
cost of constructing such facilities shall execute any written instrument requested by the 
County to provide evidence of the County’s title to the facility.  In consideration of such 
facility being transferred to the County, the County shall incorporate said facilities as an 
integral part of the County sewer system and shall furnish sewer service access in 
accordance with the County’s rules, regulations, and rate schedules, subject always to 
such limitation as may exist because of the size, elevation and capacity of such sewer 
mains, pumping stations and other facilities. 
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 Section 2.00 
 Design Guidelines for Sanitary Sewer Pumping Stations 
 
 
2.0100   General 
 
2.0101 These Design Guidelines for Sanitary Sewer Pumping Stations are for residential or 

commercial sewer projects located within Jefferson County, AL where existing gravity 
sewers are not available for direct discharge, where sewers may not be extended to 
serve the subject property, or where drainage topography flows into another County.  
Commercial and Residential Owners may propose to construct a pumping station and 
force main sewer to transport the wastewater to the Jefferson County Sanitary Sewer 
System. Because of the continuous costs of maintenance, operation and utilities, 
installation of a pump station will be considered only as a last alternative to provide 
sewer service to the proposed area.  Before beginning a design, a Preliminary Report 
shall be submitted to the County listing reasons or justification behind proposing the 
construction of a pumping station.  Pumping stations that connect to the County sanitary 
sewer system shall be dedicated thereto, and shall be designed and constructed 
according to all criteria established herein.  Since criteria may require designing a 
station adequate to serve properties outside the project limit to accommodate future 
connections, the Owner/Developer must decide from construction cost estimates the 
economic feasibility of the project. 

 
2.0102 Jefferson County will assume operation and maintenance of approved pumping stations, 

therefore the pumping station and force main must be located, sized, and constructed to 
serve the entire sewer drainage area.  Any pumping station that does not serve the entire 
sewer drainage area must be approved by ESD prior to beginning design of the pumping 
station. 

 
2.0103 In situations where a facility must be constructed to serve areas outside of the proposed 

development, the Owner/Developer may contact the County to determine if County 
participation may be available.  County or Municipal participation in a project shall 
require bidding the work in accordance with Alabama State Law.  County participation 
will be in accordance with the County’s Sewer Extension and Expansion Policy. 

 
2.0104 The Owner/ Developer shall obtain the services of a Professional Engineer, registered in 

the State of Alabama, and experienced in the design of wastewater pumping stations to 
provide Engineering Design services.  The Design Engineer shall perform periodic 
construction inspection to assure compliance with specifications and design.

 
2.0105 The Design Engineer must be knowledgeable of the minimum design standards, laws 

and regulations relating to the project.  The Design Engineer shall obtain County 
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approval of project Drawings and Specifications before issuing documents for 
construction.

 
2.0106 The Owner/Developer shall contract with a General Contractor, having previous 

experience and qualifications for the type/classification of work to be performed and 
licensed in the State of Alabama, to construct the project according to the Drawings and 
Specifications.  Contractor shall also be pre-qualified by ESD.  The Contractor or 
Design Engineer will be responsible for coordinating inspections of the work required 
by the County for final acceptance.  The Owner/Developer will contract with the Design 
Engineer to review and approve shop drawings and submittals supplied by the 
Contractor.  Equipment and materials differing from the County approved specification 
item shall be submitted to the County for approval before returning the submittals to the 
Contractor.  Two (2) copies of each approved final submittal shall be furnished to the 
County’s designated representative. 

 
2.0107 Minimum standards for wastewater pump station design specified herein represent good 

minimum design practice and ensure uniformity throughout the County sewer system.   
 
 2.0200  Preliminary Report and Final Report 
 
2.0201 Before beginning design of a sanitary sewer pumping station, the Owner shall submit a 

Preliminary Report for the County’s approval.  Preliminary reports shall be submitted to 
the Sewer Plans Review Office and shall contain the following information: 

 
A. The Owner’s name, address, and telephone numbers. 

 
B. The Design Engineer’s name, address, and telephone number and a list of 

qualifications with design of similar projects. 
 
C. A map with a minimum of the detail typical of a 7.5 minute U.S.G.S. 

topographic map of the area extending to the limit of the topographic 
drainage area of the property to be served. 

 
D. The Township, Range and Section. 

 
E.  An outline of the boundary of the property being served. 

 
F. Location of existing sewers, the proposed pump station, force main and 

connection to existing sewer. 
 
G. Justification that the property cannot be served by gravity sewers and that 

construction of a pumping station is necessary. 
H. Reasons Owner wishes to provide sewer service to property. 
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I. Information on type of property development, estimates of flow quantity, 

future development, and capacity of receiving sewer to carry proposed flow. 
 
J. Initial and ultimate sewer flows including average daily and peak daily flows. 

 
K. Location of existing utilities to serve the requirements of a pumping station. 

The County requires 480V, 3 phase, 60Hz electric power service and potable 
water service. The County requires natural gas service, where available.  See 
Section 2.1743 for alternative fuel supply. 

 
2.0202 When authorized to proceed with designing a pumping station, the Design Engineer 

shall develop a Final Report to include all the above information and the following 
design calculations. The Final Report shall be attached to the Drawings submitted for 
approval.

 
A. Design Calculations 

1. Flow calculations 
2. Performance Pump Curves with system head curve plotted to indicate 

operating point. The impeller size for the performance curve should 
be indicated.  Operating points shall be indicated for both initial and 
ultimate conditions.  Include criteria used in performing the 
calculations. 

3. Schematic of wet well 
a.  Size 
b. Operating levels 

4. Sizing of Force Main indicating minimum velocities. 
5. Locations of air/vacuum and check valves. 
6. Adequacy of utility service for natural gas fuel, pressure and quantity 

at maximum rated output (if required). 
7. Buoyancy calculations for Structures for prevention of uplift.  See 

Section 2.1602. 
 

B. Evaluation of Receiving Sewers 
1. Submit an evaluation of the receiving capacity of the downstream 

sewer system including pumping stations. 
a. Compile information from As-Constructed records of the 

existing system. 
b. Evaluate initial and future conditions for all key downstream 

sewer reaches, manholes, pump stations and force mains.  
c. Submit calculations indicating all required changes in 

operating characteristics of existing pumping stations, 
equipment, wet wells and force mains. 
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2.0300 Contents of Construction Drawings 
 
2.0301 Sewer Pumping Station Construction Drawings shall be prepared under the direct 

supervision of a Professional Engineer registered in Alabama and stamped, signed and 
dated by said registered engineer.  Construction Drawings submitted for approval shall 
contain the following items. 

 
 A. A Land Tie stamped, sealed and dated by a Professional Land Surveyor 

registered in Alabama shall show the location of the center line or manhole of 
sanitary sewer in relation to section line, quarter section line, or quarter-
quarter section line using two verified monuments and labeled as applicable.  
Ties made within platted subdivisions may be made to lot lines when the 
Land Surveyor deems that this is the best and most reproducible tie that can 
be made.  Properties that rely on meets and bounds descriptions should be 
tied in a manner similar to their deed calls.  Direct ties should be made 
whenever possible.  The Land Tie shown on Standard Drawing SD1 shall be 
used as an example (See Standards for Construction of Commercial and 
Residential Sanitary Sewer Systems).  Alignment and property surveys 
required for right-of-way acquisitions shall meet the requirements of the 
Rules as outlined in the Standards for Surveying in the State of Alabama. 
 Closure data for both Horizontal and Vertical Control shall be submitted to 
the Sewer Plans Review Office for review and verification.   

 
B. Each Drawing sheet shall contain the name of the project, and the name(s), 

address, and telephone numbers of the Owner/ Developer(s), and the name of 
the Design Engineer. 

 
C. Drawings shall be prepared using standard drafting practice on 24"x 36" 

sheets. Sewer drawings shall be on 24"x 36" half plan/profile sheets. The 
profile grid shall have 1″=50' (H) and 1″=10' (V) scales. 

 
D. Drafting media for initial submittal of drawings shall be 4 mil polyester 

drafting film, premium bond paper or tracing paper of reproducible quality.  
 

E. Preliminary Drawings shall be in reproducible black, blue-black ink or 
pencil. Final Drawings submitted for approval shall be in permanent ink only. 

 
F. The minimum text height shall be 0.1 inch and text shall be legible. 

 
G. Pumping Station plans, sections and elevations shall be drawn to the scale of 

1/4 in. = 1 ft. if practical. If other scales are more prudent or applicable, they 
shall be so indicated on the drawing. Adequate sections and details shall be 
shown to clearly indicate required dimensions and elevations. Plan and 
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profile of proposed sewer system shall be on the same sheet, drawn at 1"=50' 
(H) and 1"=10' (V) scales.  Grades shall be shown in percent (%) and 
indicated between each manhole.  Both invert and existing profile elevations 
shall be indicated at every 50 ft. station.  The flow line elevation of each line 
entering and exiting a manhole shall also be shown. 

 
H. Sheets shall be properly numbered, indicating “Sheet_____ of _____”. 

 
I. All symbols shall conform to the standard symbols indicated on Standard 

Drawings No. SD3, SD4, SD5 and SD6.  Refer to Standards for Construction 
of Commercial and Residential Sanitary Sewer Systems for Standard 
Drawings. 

 
J. Standard Detail Sheet(s) shall be included in the project Drawings and shall 

be in prepared accordance with the Standard Drawings attached in the 
Appendix herein.

 
K. Stationing for both the plan and profile views shall commence at the left of 

the sheet at the lowest point of the sewer and continue upstream to the right 
across the sheet.  A maximum of 1,200 linear feet of sewer may be shown on 
each sheet. 

 
L. Standard Notes as shown on Standard Drawing SD2 in Standards for 

Construction of Commercial and Residential Sanitary Sewer Systems shall be 
shown on at least one of the Plan/Profile Drawings. 

 
M. Pipe material shall be shown between each manhole and where a pipe 

material change occurs.  Concrete collars, if required, shall be shown on the 
Drawings. 

 
N. County reference number, station location, size, direction of flow, and pipe 

material of all existing sewers shall be indicated on the Drawings. 
 

O. Direction of flow for each proposed sewer line shall be shown. 
 

P. Horizontal station location of all manholes, deflection angles at manholes, 
distance between manholes, angles to existing sewers and other system 
features shall also be shown. 

 
Q. North arrows shall be indicated on site plans and on each sewer sheet. 

 
R. An Alabama registered Professional Engineer’s seal, signature and date shall 

be affixed to each sheet.  An Alabama Registered Land Surveyor’s seal and 
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signature shall be affixed to each sheet that indicates right-of-way or property 
boundaries. 

 
S. Temporary Bench Mark elevation based on U.S.G.S. Datum shall be shown 

and properly identified on the appropriate sheet. 
 

T. All topographic features, both existing and proposed shall be shown. 
Examples include, but are not limited to, storm sewers, drainage ditches, 
creeks, utilities, etc.  In profile, the existing ground shall be shown as a 
dashed line, and the proposed ground shall be shown as a solid line. 

 
U. All property lines, subdivision block and lot numbers, rights-of-way, and 

required or utilized easements shall be shown.  All sanitary sewer easements, 
both those to be dedicated by record map and those to be dedicated by 
recorded deed shall be shown.  Easements dedicated by plat shall contain the 
following statement on the plat: “Easements for sanitary sewer lines, if not 
previously dedicated to Jefferson County, AL it’s successors and assigns, are 
for construction and access in the installation and maintenance of sanitary 
sewers and their appurtenances only". 

 
V. Section information (quarter section, township, and range) shall be shown on 

each sheet near the title block. 
 

W. Streets shall be shown and named or numbered. 
 

X. Service lines and connections shall be shown and stationed.  The Drawings 
shall require that the Contractor furnish the Design Engineer a videotape 
survey of the constructed sewer. 

 
Y. Location of air/vacuum valves, check valves, and cleanouts shall be shown 

and stationed. 
 
2.0400 Easements, Right-of -Way and Property Deed Descriptions 
 
2.0401 Easements and/or property required for gravity sewers, force mains, and pumping 

stations which will not be transferred to the County by record map must be described 
and deeded to the County.  Easements for residential construction can be transferred by 
record map.  Easements not within the boundary of said record map shall be transferred 
by deed to the County.  Commercial and apartment property shall have deeded 
easements and cannot be transferred by record map.  Property descriptions shall be 
prepared utilizing field surveys (completed by a Professional Land Surveyor registered 
in Alabama) of the land tie, properties being transferred, and the project sewer 
alignment. 
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2.0402  Deeds shall be prepared on Jefferson County standard deed forms, copies of which may 
be obtained from the Sewer Plans Review Office.  The project name shall be indicated 
on the front top left of the deed, and the preparer’s name and address shall be indicated 
on the front top right of the deed. 

 
2.0403 Property descriptions shall locate the property by commencing with a monumented land 

tie as required in paragraph 2.0301 A.  It shall then traverse from the land tie to the 
centerline of the project sewer alignment, then along with the centerline sewer 
alignment to the point of beginning of the property being described, then along with the 
centerline sewer alignment to the point ending the property being described.  Strip 
deeds for right –of-way and easements shall indicate the property being described 
relative to the sewer centerline alignment by indicating the right-of-way width and 
offset from the centerline.  The minimum easement width is twenty (20) feet, ten (10) 
feet each side of the sewer centerline.  Property parcels for facility sites shall continue 
with the above sewer alignment and then with a closed traverse around the boundary of 
the parcel.  Where lines are curved, the significant elements of the curve shall be 
described. 

 
2.0404 Dimensions for descriptions shall be formatted as follows: 
 

A. Distances shall be horizontal, indicated in feet to two decimal places. 
 

B. Angles shall be in degrees, minutes, and seconds to the nearest second.  
Angles shall be indicated as deflecting to the left or right (i.e., deflection 
angle, delta angle, exterior angle) from the direction of the previous course. 
Azimuths and bearings will not be accepted as angular measurements.  

 
C. Area shall be shown in acres to two decimal places. 

 
2.0500 General Design Criteria 
 
2.0501 All Residential and Commercial sanitary sewer facilities shall be designed in 

accordance with these Standard Guidelines. 
 
2.0502 Design flows shall be calculated based on the guidelines of paragraph 2.0600. 
 
2.0503 Unless otherwise approved by the County, the system Total Dynamic Head (TDH) for 

wastewater force mains shall be limited to 100 feet of head.  Total Dynamic Suction 
Head shall be less than 18 feet.  On a case-by-case basis, depending on site conditions 
and pipe material, C-Factors of 120 to 140 shall be used to determine dynamic head 
losses. 

 
2.0504 The NPSHR shall be calculated at 1.2 times the manufacturer’s recommendations when 
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based on clean water.  The NPSHA shall be 10% higher than 1.2 times the 
manufacturer’s recommendation when based on clean water. 

 
2.0505 Pumping into an existing forcemain or existing pumping station wet well will not be 

allowed unless specifically approved by the County. 
 
2.0506 Building designs shall comply with all local regulations, building codes, subdivision 

covenants, subdivision review committee requirements, etc. 
 
2.0600 Quantity of Sanitary Sewage 
 
2.0601 The County provides sewer service access to carry wastewater to a treatment facility for 

treatment.  In the interest of keeping this volume to a minimum, all waters not requiring 
treatment at a publicly owned treatment works (POTW) must be excluded from the 
sewer system.  Therefore, connections of roof, yard, and foundation drains to the 
sanitary sewer system are strictly prohibited. 

 
2.0602 The required sewer capacity must be determined from careful analysis of the present 

and probable future quantities of domestic, commercial, institutional, and industrial 
wastewater. 

 
2.0603 Developments having sewer systems and anticipating future growth in upper reaches of 

the entire sewer drainage area must develop a long range plan for the installation of 
sewer facilities.  The plan must consider the entire sewer drainage area for sewer 
extension/expansion projects. 

 
2.0604 Sanitary sewers shall be designed to carry the flow from the estimated ultimate tributary 

population. 
 
2.0605 Estimated design flows shall be determined and submitted to the Environmental 

Services Department for approval as follows: 
 

A. Average Daily Flows shall be calculated using the following criteria: 
1. Not less than 100 gallons per person per day calculated for single 

family residential areas at 7 persons per acre and in apartment 
complexes at 17 units per acre, 3.5 persons per unit. 

2. Average sewer flows from institutional, commercial and industrial 
establishments shall be determined from a study of similar 
establishments and submitted to the County for review and 
subsequent approval.  Commercial volume of flow shall be computed 
on the basis of 20 people per acre and 50 gal. per person over a 16 
hour period. 

3. Allowance shall be made for vacant lots and property in 



 
   
 

2-9 

consideration of existing development patterns, trends, and 
engineering judgement. 

 
B. Gravity sewers shall be designed using Kutter’s approximation of Manning’s 

formula to flow ½ full at peak flow.  The peak flow shall be calculated by 
applying a peaking factor of 3 to the Average Daily Flows. 

 
2.0700 Pumping Station Classifications 
 
2.0701 Small Wastewater Pumping Stations; Less than 200 GPM - Small pumping stations 

to serve areas where the peak flow is less than 200 GPM shall require a minimum of 
two pumps of the submersible or submersible chopper type.  All pumps shall have a 
minimum capacity of 100 GPM and pass a minimum 3” solid, unless approved by the 
County on a case-by-case basis.  Pumps proposed to serve facilities such as hospitals, 
nursing homes, jails etc. that typically discharge higher solids material shall be the 
chopper type.  Wet wells shall be precast concrete meeting the requirements of Section 
3.0240.  A standby engine driven generator set shall be provided.  It shall be equipped 
with a sound attenuating enclosure as approved by the County.  At locations where 
natural gas service is available, the County shall require standby generator/pump 
engines to be natural gas fueled; otherwise liquefied petroleum gas (LPG) or diesel 
fueled engines may be approved on a case-by-case basis. Fuel system storage tanks 
shall provide a minimum of three days running requirement and comply with all 
regulations for storage of fuel. 

 
2.0702 Intermediate Wastewater Pumping Stations; 200 GPM to 600 GPM - Intermediate 

pumping stations, to serve residential subdivisions, apartment complexes, commercial 
developments, or small industries require a prepackaged/factory built station with a 
minimum of two pumps of the flooded suction type or self-priming suction lift type.  
Prepackaged flooded suction stations shall be located underground.  Prepackaged 
suction lift stations will be located in a masonry building as approved by the County. 
On a case-by-case basis the County may consider prepackaged suction lift stations with 
an above ground enclosure.  Submersible pumps, that are located in the wet well, are 
prohibited for pumping stations when flows exceed 200 GPM.  From information in the 
Preliminary Report, the County will decide if sewage grinder equipment will be 
required. Even if grinders are not required in the original construction, wet wells for 
intermediate size stations shall be designed to allow for future installation. A standby 
engine driven generator set shall be provided.   It shall be equipped with a sound 
attenuating enclosure as approved by the County.  As an option to a standby generator, a 
built in engine may be provided for standby service.  At locations where natural gas 
service is available, the County shall require standby generator/pump engines to be 
natural gas fueled, otherwise, petroleum gas (LPG) or diesel fueled engines may be 
approved on a case-by-case basis. Fuel system storage tanks shall provide a minimum of 
three days running requirement, and comply with all regulations for storage of fuel. 
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2.0703 Large Wastewater Pumping Stations; over 600 GPM - Larger wastewater pumping 

stations, over 600 GPM, require County approval on a case-by-case basis. 
 
2.0704 Only pumping stations utilizing 480Volt 3 Phase current will be approved.  Where 480 

Volt power service is not available from the local electric utility, the County may 
approve 208 Volt 3 Phase or 240 Volt 3 Phase equipment on a case-by-case basis.  
Where served by Alabama Power Company; engineers may contact the Industrial 
Accounts Manager [Telephone No. 205-226-1031]. 

 
2.0800  Pumping Station Site 
 
2.0801 Site selection for the station will involve a comprehensive study of the entire area to be 

served. Careful attention should be given to future growth because the location of the 
pump station will often determine the overall development of the area. 

 
2.0802 Topography - A study of downstream topography must be made to decide if 

constructing a gravity sewer can eliminate the station.  
 
2.0803 A study of elevations involved will determine required station finished grades and 

depths to prevent flood damage or flotation of structure. Finished grade elevations of all 
pumping station appurtenances, including the access road, must be above the 100-yr. 
flood stage. All stations must be designed to withstand flotation.  Station overflow pipes 
are prohibited. 

 
2.0804 Where stations are proposed near developed areas, the building appearance must be 

similar to that of adjacent buildings. All stations shall be protected against vandalism by 
constructing fencing.  On a case-by-case basis, the County may require privacy type 
walls or fencing.  See Standard Drawings SD4000, SD4006 and SD4007. 

 
2.0805 Utility service shall be provided for proposed equipment including 480 volt, 3 phase 

power service and potable water.  Natural gas shall be provided if available. 
 
2.0806 Standby generators or engine driven pumps shall be provided to insure continued 

operation. 
 
2.0807 The size and layout of the site shall be approved by the County as adequate for 

equipment access.  The site layout shall provide a turn around for maintenance vehicles. 
 The minimum size site of 0.1 acres of usable area shall be provided. 

 
2.0808 Careful attention in design shall be given to controlling odors and noise.  Noise control 

and suppression shall be required. 
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2.0809 Provide a permanent asphalt paved access road with dedicated right-of-way to the 
pumping station site.  Design criteria for the road shall meet the requirements of the 
standard specifications of the governing body in which the road is located. The 
minimum pavement width shall be 14 feet and the maximum grade shall be 15%. The 
site layout shall provide a turn around for maintenance vehicles.  Any exception must be 
approved by the County in writing on a case-by-case basis. 

 
2.0810 The station site and access road shall be surveyed by a Professional Land Surveyor 

registered in Alabama and designed by a Professional Engineer registered in Alabama.  
Property shall be recorded and dedicated for the facility. 

 
2.0811 Provide automatic dusk to dawn site lighting with manual switch for nighttime 

maintenance. 
 
2.0812 Provide freeze protected 1" hose connections for cleaning. 
 
2.0813 Provide that the site be grassed and landscaped to an appearance similar to adjacent 

property. 
 
2.0900 Pumping Station Capacity  
 
2.0901  Capacity shall be determined by a comprehensive study of the sewer drainage area 

being served.  Requirements for determining present and future wastewater quantities 
are covered in Section 2.0600 of these Standard Guidelines. 

 
2.0902 Pumping Station structures and piping shall be designed to accommodate initial flow as 

well as the full flow capacity of the incoming gravity sewer.  Effects of initial minimum 
flow conditions shall be estimated to ensure that retention of sewage in wet well will not 
create a nuisance and that pumping equipment will not operate too infrequently. 
Allowances shall be made so that additional or larger pumps may be installed later as 
required. 

 
2.0903 Initial pump equipment shall be designed to pump the peak flow utilizing only one (1) 

pump.  The second pump shall be for standby purposes only, but shall alternate with the 
first pump. 

 
2.0904 Station capacity shall be adequate to meet the maximum rate of flow. The existing 

gravity sewer, force main, or pump station that the proposed pumping station is to pump 
to must have adequate capacity to handle the additional flow.  This determination is at 
the sole discretion of the County.  Discharge directly to another force main or pumping 
station wet well shall be prohibited unless specifically approved by the County. 

 
2.0905 To minimize operating expense, pumping equipment shall be selected to perform at 
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maximum efficiencies under average flow conditions. 
 
2.1000 Wet Well Design 
 
2.1001 Pumping station wet well shall be precast concrete with stainless steel manhole joint 

straps in accordance with Section 3.0240. 
 
2.1002 The selection of proper wet well storage capacity is critical because it affects the length 

of time liquid will be retained in the station and the frequency of operation of the 
pumping equipment. 

 
2.1003 The shape of the wet well and the detention capacity provided will be such that 

deposition of solids is reduced and sewage does not become septic.  The cycle of 
operation for each pump will not be less than that recommended by the pump 
manufacturer and, to prevent septicity, the maximum retention time in a wet well shall 
not average more than 30 minutes. Pump run time shall not be less than that 
recommended by the pump manufacturer. 

 
2.1004 The bottom of the wet well will slope a minimum of 1:1 to the distance of one pipe 

diameter from the pump inlet. 
 
2.1005 The pump inlet pipe shall be horizontal where practical so that an inflatable plug can be 

installed if required for maintenance. 
 
2.1006 Provide a minimum of 2 feet freeboard from the high water alarm level to the invert of 

the incoming sewer. 
 
2.1007 Provide isolation valves on both the incoming gravity sewer to the wet well and the 

discharge force main. The valves shall be located in manholes and installed with an 
extension stem extending to within approximately two feet of the manhole cover. 
 

2.1008 Provide adequate access to the wet well for cleaning, inspection, and to allow for future 
installation of sewage grinding equipment.  

 
2.1009 Provide vent piping to allow entrance and exit of air as the liquid in the wet well rises 

and falls. 
 
2.1010 Provide anchoring weight adequate to prevent flotation of structures. 
 
2.1011 On a case-by-case basis, sewage grinders may be required.  From information in the 

Preliminary Report regarding the type of service area, the County will decide on the 
need for grinding equipment to be installed.  If not required with the original 
construction, the structure of all wet wells and appurtenances shall be designed to 
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accommodate future installation of grinder equipment or submersible chopper pumps.  
Also see Section 2.0701, 2.0702, 2.1008, and 2.1103. 

 
2.1012 Provide corrosion protection coating over the entire surface of the wet well per Section 

3.0918 C.3. 
 
2.1013 Miscellaneous metals located in the wet well, including guide rails, pipe hangers 

equipment mounts, cables, chains, etc. shall be stainless steel. 
 
2.1014 For emergency pump connection provide a 6” DIP suction pipe with 4” quick connect 

fitting and cap. 
 
2.1100 Pumping Equipment 
 
2.1101 Where practical, the Design Engineer shall propose Factory Built Pumping Stations 

with, at a minimum, the features and accessories specified in Section 3.1100, 
Equipment. The manufacturers named in Section 3.1100 shall manufacture pumping 
equipment.  Unless otherwise approved, all above ground equipment shall be located in 
a masonry building as approved by the County. 

 
2.1102 A minimum of two pumps are required. 
 
2.1103 Submersible pumps installed in wet wells shall be centrifugal or chopper type selected 

for range of head and capacity. All pumps shall have a minimum capacity of 100 GPM 
and pass a minimum 3” solid or be chopper type pump.    Pumps serving facilities such 
as hospitals, nursing homes, jails, etc. that are known to discharge high solids waste 
shall be the chopper type. 

 
2.1104 Due to difficulty of maintenance and high repair costs, submersible pumping stations 

will be approved by the County only for capacity requirements of less than 200 GPM.  
 
2.1105 Self-priming pumps shall be horizontal, self-priming, non-clog sewage pumps designed 

so the rotating element can be withdrawn without disturbing the suction or discharge 
piping.  Pumps shall be capable of repriming without benefit of a suction check valve 
and with an empty suction leg when operating at the rated speed. 

 
2.1106 Flooded suction pumps 4" and larger will be the standard non-clog centrifugal type 

capable of handling raw sewage, a minimum three inch solid and selected for range of 
head and capacity.  Submersible type non-clog pumps installed in dry pit will be 
required at locations prone to flooding of the station. 

2.1107 Pump casing shall be cast iron unless special application such as grit or corrosive flow 
requires other material. 
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2.1108 Pump impellers shall be constructed of cast ductile iron. 
 
2.1109 Pump shall have hard metal wear rings between stationary and rotating parts. 

 
2.1110 Pump seals shall be a redundant sealing system, an outboard seal and a completely 

independent inboard seal; Silicon, or Tungsten Carbide.  Seals shall be available from 
more than one source.  Seals shall either be oil lubricated or be pressured and lubricated 
by water taken from the pump volute and passed through a filter that will screen out 
solids larger than 50 microns. 

 
2.1111 Pump bearings may be sealed/shielded (permanently lubricated) or open (regreasable 

with anti leak lubrication ports) with a minimum B10 life of 40,000 hours. 
 
2.1112 Pump Selection. 
 

A. The number of pumps to be installed in a station will depend largely on the 
station capacity and range of flow.  A minimum of two pumps is required in 
any station.  In a two pump station each pump shall be capable of pumping 
the peak flow. 

 
B. Pump stations near treatment works shall be designed with consideration for 

the adverse effect of sudden or wide ranging variations in flow. 
 

C. Pumps shall operate within ±10% of the Best Efficiency Point (BEP), as 
determined by the intersection of the pump performance curve and the 
System Head Curve (SHC) under all operating conditions. 

 
D. Provide a manufacturer’s pump curve and system curve for pumps selected. 

 
2.1113 The project Owner shall require equipment suppliers/manufacturers to transfer 

equipment warranties to Jefferson County. 
 
2.1200 Standby Engine Driven Pumps 
 
2.1201 As an option to providing engine driven standby power generators for standby pumping 

capacity in event of power failure, an engine driven self-priming pump may be installed. 
 Where natural gas is available, engine driven pumps shall be fueled with natural gas; 
otherwise, diesel fueled or LPG engines may be considered on a case-by-case basis. 

 
2.1202 Standby pumps will be in addition to the required electric powered pumps with 

pumping capacity equal to the peak flow. 
 
2.1203 The pumps shall be skid mounted for permanent installation complete with low voltage 
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controls and starting system. 
 
2.1204 Standby pumps shall be heavy-duty fully automatic self-priming type, capable of 

handling 3 inch solids in effluent containing high proportions of solids and unscreened 
sewage.  The pump shall be fitted with a fully automatic priming system capable of 
priming at the station elevations.  The pump shall be capable of running completely dry 
for unlimited periods of time. 

 
2.1205 Pump and piping system shall provide for winterizing freeze protection. 
 
2.1206 Engine will be natural gas, propane gas, or diesel fueled as approved, complete with oil 

and air filtration, and 12 volt electric start equipment.  The engine shall be supplied 
complete with oil pressure, water and temperature gauges, tachometer and hour meter. 

 
2.1207 The engine shall be equipped with automatic safety shut down and low oil pressure, 

water, and high temperature alarms. 
 
2.1208 Standby pump controls shall start pump on a high water level sensor and stop pump at 

low water level.  Provide a contact in the control panel to transmit a pump run alarm. 
 
2.1300 Pump Drives 
 
2.1301 Except when provided for standby pumping capacity, pump drives shall be electric 

motors of the constant speed, squirrel cage type selected for proposed pumps, and shall 
be the appropriate horsepower and speed. 

 
2.1302 Provide drive shaft or pulley configuration required by the station and pump type 

selected. 
 
2.1303 Pump motors shall be sized such that they shall not overload at any point on the pump 

curve. Motors shall have a 1.15 service factor. The service factor will be reserved for 
the Owner’s protection. 

 
2.1304 The motors shall be fitted with heavy-duty lifting eyes, each capable of supporting the 

entire weight of the motor. 
 
 
 
2.1400 Valves and Station Piping 
 
2.1410 Piping 
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2.1411 Pump station piping will be sized so that velocity will be not less than 2 feet per second 
(fps) or exceed 4 fps. in the suction line and 8 fps. in the discharge piping. Minimum 
piping size shall be 4" diameter. 

 
2.1412 Reducers on the suction side of the pump shall be eccentric and installed with the top 

flat to prevent entrapment of air in the suction line. 
 
2.1413 Fittings shall be flanged Ductile Iron in accordance with ANSI/AWWA C110/A 21.10 

and C115/A21.15 Standards.  Flexibility is essential in laying out flanged piping.  
Provide flexible couplings so that tolerances in piping may be taken up in flexible 
joints. 

 
2.1414 Since solids settle in vertical risers, pump discharge piping shall not connect into the 

station header pipe from the bottom. 
 
2.1415 To assure that no undue strains are induced to piping, proper hangers and supports shall 

be provided.  Particular attention must be paid to proper blocking and pipe restraint 
where hub end or flexible joints are used. 

 
2.1416 Provide ports for drain valves to be installed at all low points and air release valves to 

be installed at high points in piping. 
 
2.1417 Wall Penetrations shall require modular seals with wall sleeves.  Provide Link-Seal 

Modular Seals with the manufacturer’s recommended sleeves at all wall penetrations.   
 
2.1420 Valves 
 
2.1421 Station valves shall be located in a dry vault or manhole. 
 
2.1422 Flow isolation valves in prepackaged pumping stations shall be standard valves of the 

manufacturer that meet minimum requirements of gate valves AWWA C500 or C509 or 
eccentric plug valves AWWA C507 and C504.  

 
2.1423 Yard valves and valves in constructed vaults shall be eccentric plug valves meeting 

AWWA C507 and C504. 
 
2.1424 Check Valves shall be the cushioned gravity swing type equipped with levers, weights, 

and air cushion chamber adjustable for controlling closure. Unless otherwise approved, 
check valves should be installed in horizontal runs.  Excessive surges due to water 
hammer shall be prevented. 

 
2.1425 A combination Sewage Air Release/Vacuum Valve, installed in a manhole vault is 

required at all high points in the hydraulic profile. 
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2.1500 Force Mains 
 
2.1501 Force mains deliver wastewater discharged from a pumping station to a discharge that is 

generally a higher point in the sewer system.  The size of the force main shall be 
determined only after a comparative study of construction and pumping costs for 
several practical sizes.  Velocities in pipe larger than 4 inches shall be 2 fps. minimum 
and 8 fps maximum. 

 
2.1502 Force main alignment and grade shall generally be straight reaches utilizing 

manufactured fittings to change direction when required. Utilize maximum bend angles 
of 45 degrees. No ninety degree fittings will be allowed. Deflecting joints to accomplish 
changes in direction will not be allowed unless otherwise approved by the County. 

 
2.1503 Cleanouts shall be installed in both upstream and downstream directions, at all low 

points and a maximum of 400 feet apart.  See Standard Drawing SD2080.  The top of all 
cleanouts shall be placed a minimum of 4 inches below grade and shall be marked. 

 
2.1504 Combination sewage air/ vacuum release valves shall be installed at all high points 

along the force main, at changes in downward slope and other points as recommended 
by the manufacturer or as required by the County.  A maintenance valve assembly shall 
be installed at low points in the pipe profile to allow pumping the pipe capacity into 
storage containers for pipeline maintenance.  See Standard Drawing SD2071. 

 
2.1505 Force mains shall be constructed and tested in accordance with Section 3.0230 of these 

Specifications. 
 
2.1506 Selection of pumping equipment shall consider force main requirements to transport 

flow from the station wet well to the receiving sewer including flow rate, flow velocity, 
length of main, bends in main, equivalent length, pipe material, pressure class, 
coefficient of friction, elevations, head losses, surge pressures, working pressure, high 
points in main and placement of air release valves. 

 
2.1507 A. All Force Mains shall be 4" minimum diameter Thickness Class 52 Ductile 

Iron Pipe, or AWWA C900 Class 150, DR18, PVC Pipe.   
 
B. All fittings shall be Ductile Iron, or PVC of the same size and pressure rating 

as the pipe.  
C. Force mains crossing storm drains, creeks, or ditches shall be ductile iron 

pipe. If a force main is running parallel to a storm drain, ductile iron shall 
also be used. 
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D. Force mains that are to be constructed with less than 30 inches of cover shall 
be submitted to the County for approval on a case-by-case basis and shall be 
ductile iron pipe. 

 
E. In areas that have been filled and the proposed force main will be within the 

fill, ductile iron pipe with restrained joints shall be used. 
 

F. All sewers requiring concrete bedding or encasement shall be ductile iron. 
 

G. All carrier pipes installed in a bore or tunnel shall be ductile iron. 
 
 H. All sanitary sewers located in mobile home parks shall be ductile iron pipe. 
 
2.1508 All force main sewers shall be stenciled to identify “Force Main Sewer”.  PVC force 

mains shall be installed with identifying locator tape. 
 
2.1509 Unless otherwise required by the right-of-way accommodation Permit, pressure sanitary 

sewers shall have a minimum of 30 inches of cover in non-traffic areas and 36 inches in 
paved areas subject to vehicular traffic.  Force mains shall be designed in profile on 
straight grades to generally parallel the ground surface and minimize high or low points. 
 Manufactured fittings shall be used to change grade. 

 
2.1510 Separation between sanitary sewers and water mains shall be 10 ft. horizontally, or 24 

inches vertically below, measured between the outside diameters of the pipes. If running 
parallel with a water line the sewer line shall be ductile iron. 
 

2.1600 Buildings and Enclosures 
 
2.1601 Prepackaged or factory built pumping stations are available in several basic types that 

may be above ground, or underground.  Common types provide complete system 
enclosure for pumps, motors, controls, valves, piping and appurtenances. Flooded 
suction type underground stations shall be enclosed in a corrosion protected steel tank. 
Unless otherwise approved, all above ground equipment will be housed in a built in 
place, stand alone building meeting County requirements.  Suction lift type stations will 
be above ground requiring equipment to be housed in a built in place building.  On a 
case-by-case basis the County may consider proposed suction lift stations housed in 
FRP buildings secured to a concrete slab, or the recessed type with only a cover 
extending above grade. 

2.1602 All underground structures associated with the pump stations shall be designed to 
support the weight of a service vehicle parked over them as well as the soil over the 
structure.  The structure shall be designed to resist the up-lift of external water pressure. 
 The Owner shall furnish Jefferson County structural design calculations, certified and 
stamped by a Professional Engineer registered in Alabama. 
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2.1603 Wet wells for prepackaged pump stations shall generally be watertight precast concrete 

manhole sections of the required diameter meeting requirements of ASTM C478 unless 
otherwise approved by the County. Separate, recessed valve pits shall be constructed of 
reinforced or precast concrete.  Depending on the type of station, Aluminum access 
hatches, and ladders shall be provided.  Guide rails for submersible pumps shall be 
stainless steel. 

 
2.1604 Above ground facility equipment shall be located in a building structure of masonry 

construction on a reinforced concrete slab.  On a case-by-case basis, the County may 
consider equipment housed in an FRP enclosure. The building or enclosure shall be 
insulated for noise control.  Where in developed areas, the building will be finished and 
landscaped similarly to nearby buildings.  Buildings shall be constructed in accordance 
with all applicable building codes and zoning regulations. 

 
2.1605 Minimum design criteria for pump station structures and buildings shall be as specified 

in Section 3.00 for Site Work, Concrete Work, Masonry, Metals, Carpentry, Thermal 
and Moisture Protection, Doors and Windows, Finishes, Specialties, Equipment, 
Conveying Systems, Mechanical and Electrical. 

 
2.1606 Required appurtenances shall include lights, fan, dehumidification equipment, doors or 

hatch, ladder, maintenance lift, pumps, sump pump, motors, and pump controls.  
Cathodic protection in the form of sacrificial anodes shall be provided for the outside 
steel shell when recessed underground. 

 
2.1700 Electrical Equipment 
 
2.1701 Basic requirements for electrical equipment at pumping stations are adequacy, 

reliability, and safety. 
 
2.1702 The electrical system for pump stations shall provide the following principal functions: 

1.  Motor starting and service protection. 
2. Branch circuit protection. 
3. Level sensing. 
4. Control Circuitry. 
5. Station monitoring and communication. 
6. Standby power generation and system transfer. 
7. Lightning and surge protection. 

 
2.1703 All work shall be done in strict accordance with all requirements of all local applicable 

codes, or ordinances, public utility companies, National Electrical Safety Code, and the 
latest edition of the National Electric Code with interim amendments thereto. 
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2.1704 All Materials shall conform to the latest issue of all applicable standards as established 
by NEMA, NFPA, and the National Board of Fire Underwriters Laboratories. 

 
2.1705 The Owner shall require the Electrical Contractor to furnish County with a certificate of 

final inspection from the inspecting authority.  
 
2.1706 The County requires that 480V, 3 phase, 60 Hz power service be provided to proposed 

pumping stations.  Selection of electrical equipment will be coordinated with this 
requirement. Special approval must be granted for 208V, 3 phase or 240V, 3 phase 
Service.  Single phase service for pump motors and controls will not be allowed, unless 
approved by the County.  If single phase service is allowed, a Variable Frequency 
Drives (VFD) system shall be provided.  (See Section 3.1690) 

 
2.1707 An Overload Protection device shall disconnect the motors before excessive heat can be 

generated. 
 
2.1708 Full Voltage type motor starting equipment is preferred.  Other starting methods will be 

considered on a case-by-case basis.   
 
2.1709 All Wiring shall be labeled for identification. 
 
2.1730 Control System 

 
2.1731 Provide an automatic control system to start and stop the pump units, standby power 

generators, associated valves and accessories after initiation of push button stations or 
automatic sensory devices. Control equipment also includes apparatus and accessory 
devices for starting, stopping, regulating, and protecting pump motors and other 
equipment. Automatic sequence controls based on liquid levels should be designed with 
sufficient well or reservoir capacity to prevent the starting and stopping of equipment 
more than the maximum recommended by the manufacturer. 

 
2.1732 Provide a transducer system or a bubbler system with stainless steel piping to detect 

primary switching points required for control. The system shall be backed up by a 
system of floats to send a signal for all pumps to run at a high level mark. The float 
system shall be classified to be “intrinsically safe”.  Materials shall be of the highest 
quality and the floats shall be mounted to prevent tangling and to be serviced at the 
operating floor level. Provide a stainless steel Nema 4X terminal box with screw down 
terminals above the top of the wet well for intermediate connection of the transducer 
and float control wires.  The backup float system shall reset to the automatic primary 
system when pumps cut off at low level. 

 
2.1733 Logic systems receive input from the level control system and convert this information 

to start/stop signals for the pumps.  This may include timers to prevent simultaneous 
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starting of pumps, to manually select lead and lag pumps, automatic sequencer to 
equalize the operating time on all pumps, timers which control pump fail detectors, etc. 

 
2.1734 A. A red emergency flashing alarm light shall be provided above the control        

                 panel or on the outside of the building (if applicable). 
 

B. Provide control system contacts for a local alarm and dry contacts as required 
for future connection to county monitoring equipment. 

 
C. Provide the following monitoring capabilities to indicate alarm for: 

1. Pump malfunctions including pump failure, pump overheating, motor 
overload, motor overheating, and bearing overheating. 

2. High level or low level in wet well. 
3. Flooding of the station. 
4. Power failure. 
5. Intrusion into the station. 

 
2.1735 Provide a lightning surge/transient protection system containing surge/transient 

protection devices on all services entering the station controls with cabled connections 
to/from other devices external to the main system. 

 
2.1740 Standby Engine Generator Set 
 
2.1741 Dependability of equipment and power supply is mandatory in pumping stations 

because failure can cause considerable damage and sewage overflows.  To provide 
dependability for electric pump drives, a standby engine driven generator set that is 
sufficient to supply power for the station shall be required.  Generator shall be sized to 
supply power for all loads in the pump station including the sewage grinder equipment. 

 
2.1742 Typically a generator set installation will include the generator set equipment, a 

masonry building, fuel system, automatic transfer switch, cooling system, exhaust 
system and other accessories required for a fully automatic system.  On a case-by-case 
basis, a  
weatherproof enclosure may be considered in lieu of the requirement for a masonry 
building. 

 
2.1743 Where natural gas service is available, the engine and fuel system for standby power 

shall be natural gas.  Propane gas or diesel fuel systems may be considered on a case-
by-case basis, but only when natural gas service is not available. 

 
2.1750 Conduit 
 
2.1751  All power conductors will be installed in conduit as follows: 
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A. Rigid steel conduit will be used in all cases at the building exterior or other 

areas exposed to moisture or danger of mechanical damage.  
 
B. Rigid steel conduit will be used in all hazardous areas. 

 
C. Where possible, conduit will be installed exposed and not embedded in 

structural concrete. Nonmetallic conduits (Schedule 40 PVC) will be used for 
branch circuits and feeders where below grade, or in concrete slabs on grade. 
Nonmetallic will convert to rigid metal conduit before leaving ground level 
slabs on grade. 

 
2.1760 Conductors and Cable, 600 Volts and Below  

 
2.1761        Conductors and cable shall be copper and conform to the following: 
 

A. Conductors shall have current carrying capacities and insulation temperature 
rating per NEC with 600 volt insulation, #12 minimum except for controls 
and fixture wire.  Conductors shall be copper.    

 
B. #12 thru #10, General Use: Conductors shall be solid with nylon jacket PVC 

insulation type THHN-THWN and must meet UL standard VW-1 Flame 
Test.   

C. Feeders and General Use:  Conductors #8 and larger, and any size to motors, 
shall be stranded with cross-linked polyethylene insulation type RHW 167°F 
(75°C), RHW-2 194°F (90°C), or THHN. 

  
D. Control wire shall be #14, 19 strand, with .015 inch polyvinyl chloride 

insulation, .004 inch nylon jacket, type THHN-THWN, rated 194°F (90°C).  
 
2.1800 Appurtenances 
 
2.1801 Meters and Gauges - Pumping stations shall have indicating gauges which show station 

suction and header discharge pressures.  Pumping stations larger than 600 gpm shall 
have a flow meter that shows and records the discharge from the station.  Flow meters 
shall be installed in an external vault with bypass piping, valving, sump pump or 
backflow prevented drain, entrance hatch and high water alarm.  Design criteria for 
meter size shall be 3 inch for flows less than 260 gpm, 4 inch for flows between 260 and 
599 gpm, and 6 inch for flows between 600 gpm and 1080 gpm.  The meter shall be 
located in a straight section of the discharge piping a minimum of three diameters 
upstream and two diameters downstream from a fitting or valve. 

 
2.1802 Water Supply - Provide potable water to the station site for cleaning. Isolate the public 
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water system by installing backflow preventer devices. 
 
2.1803 Gas supply - Provide natural gas service to the station in sufficient quantity as fuel for 

the standby engine or generator at the maximum rated output.   
 
2.1804 When propane gas or diesel fuel is approved as fuel for standby engines, provide a 

storage tank of sufficient size for three (3) days running requirement.  Fuel tanks shall 
be the above ground type installed in a recessed containment structure. LPG tanks shall 
be ASTM standard pressure tanks.  Tanks and system shall meet all regulations, 
Federal, State and Local, for storing the proposed fuel. 

 
2.1805 Equip underground pump stations with a maintenance lift to lift equipment from the 

lower compartments. 
 
2.1806 Fencing - All stations and station facilities shall be fenced to prevent against vandalism 

or hazard to persons who may come in contact with electrical equipment.  On a case-by-
case basis, the County may require privacy walls or fencing.  See Standard Drawings 
SD4000, SD4006 and SD4007. 

 
2.1807 Landscaping - The station will be landscaped as necessary to make the facility fit with 

surrounding area.  
 
2.1808 Building Drainage - Adequate floor drains will be placed in sumps or gutters to drain 

the station.  Sump pumps are required to remove drainage from the dry pit.  Provide a 
built-in-trap in all building floor drains. 

 
2.1809 Heating and Ventilation - Provide adequate automatic heating facilities to prevent 

freezing in cold weather.  Proper ventilation is required in both wet wells and dry areas. 
There should be no interconnection between these areas.  Ventilation should be positive 
and supply fresh air to the lowest floor level.  Ventilation must also be provided to 
dissipate the heat from electric motors, especially in hot weather.  Provide a 
dehumidifier in all underground and recessed pumping stations. 

 
2.1810 Emergency Connections - Provide a 6 inch pump suction pipe with 4 inch Quick 

Connect fitting and cap at the station wet well.  Provide a shut off valve and 6 inch 
pump discharge Quick Connection with cap in the flow meter vault or valve vault.  
These connections are to provide a means to connect engine driven emergency pumping 
equipment to the station. 

 
2.1811 Safety Features - Provide safety features to meet all OSHA requirements.  Railings are 

required at all manholes or openings where there are differences in levels or a danger of 
an operator falling.  Provide guards on and around mechanical equipment where 
operators might come in contact with electrical equipment, belt drives, gears, chain 
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drives, rotating shafts or other moving parts.  Provide rubber mats in front of electrical 
equipment to reduce shock hazards.  Wiring and devices in hazardous areas shall be 
rated explosion proof.  All wiring and receptacles shall be grounded.  Provide cages and 
safety climb devices on ladders.  Fire extinguishers of proper types shall be provided. 

 
2.1900 Engineering Construction Services 
 
2.1901 The Design Engineer shall review and approve shop drawings and submittals supplied 

by the Contractor during construction of the project.  Equipment and materials differing 
from the County approved specification item shall be submitted to the County for 
approval before returning the submittals to the Contractor.  Two (2) copies of each 
approved final submittal shall be furnished to the County’s designated representative. 

 
2.1902 The Design Engineer shall review and approve Material Testing Reports supplied by the 

Contractor during construction of the project.  Two (2) copies of each approved report 
shall be furnished to the County’s designated representative. 

 
2.1903 The Design Engineer shall review and approve Operation and Maintenance (O&M) 

Manuals supplied by the manufacturer.  Three (3) copies of each approved manual shall 
be furnished to the County’s designated representative. 

 
2.1904 The Design Engineer shall observe start up services by the equipment manufacturer’s 

representative. The Design Engineer shall coordinate the start up service for county 
operators to observe and receive training.  Two (2) copies of each approved start up 
report shall be furnished to the County’s designated representative. 

 
2.1905 The Design Engineer shall review equipment warranties furnished by the equipment 

manufacturer. Two (2) copies of each warranty shall be furnished to the County.  
Equipment warranties shall be transferred to Jefferson County. 

 
2.2000 As-Constructed Drawings 
 
2.2001 Upon Completion of construction, a field survey shall be performed to locate the 

constructed facilities. 
  
2.2002 As-Constructed Drawings shall reflect all changes made to the approved Construction 

Drawings and should accurately show the actual sewer Pumping Station facilities that 
were installed. 

 
2.2003 In general the As-Constructed Drawings shall have the same format and information, 

excluding notes, etc., required on the approved Construction Drawings in Section 
2.0300. 
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2.2004 As-Constructed Drawings shall be on 4 mil polyester drafting film with matte finish on 

both sides, 24"x 36"half plan/profile sheets with permanent black ink.  The profile grid 
shall have 1″=50' (H) and 1″=10' (V) scales. 

 
2.2005 Pumping Station plans, sections and elevations shall be drawn to the scale of 1/4 in. = 1 

ft. if practical. Scales shall be indicated on the drawing. Adequate sections and details 
shall be shown to clearly indicate required dimensions and elevations.  Plan and profile 
of constructed sewer system shall be on the same sheet, drawn at 1"=50' (H) and 1"=10' 
(V) scales. Grades shall be shown in percent (%) and indicated at every 50 ft. station 
with both invert and existing profile elevations.  The flow line elevation of each line 
entering and exiting a manhole shall also be shown. 

 
2.2006 The following note shall be indicated on the property site plat of the drawings and on 

each plan profile drawing. 
 
I  ( Printed Name)       certify that this is a true and accurate site plan and profile map as 
field surveyed after construction. 

Signature   Alabama Professional Engineer or Land 
Surveyor Registration Number  
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Section 3.00 
 Construction Specifications for 

Sanitary Sewer Pumping Stations 
 
 
3.0200 Site Work 
 
3.0210 Site Preparation 
 
3.0211 Refer to Standards for Construction of Commercial and Residential Sanitary Sewer 

Systems, Paragraph 3.0100.  
 
3.0220 Earthwork 
 
3.0221 Excavation 
 

Refer to Standards for Construction of Commercial and Residential Sanitary Sewer 
Systems, Paragraph 3.0200.   

 
3.0222 Fills and Embankments 

 
A. Fills and embankments shall be constructed of rolled or compacted earth 

conforming to these specifications and to the lines and grades shown on 
the Drawings. 

 
B. The area to be occupied by the embankment shall be stripped of all surface 

material to a depth of not less than 6 inches and this material shall be 
removed and stockpiled for reuse as topsoil.  The surface thus exposed 
shall then be machine-graded to planes suitable for embankment 
foundations. Any materials such as large stones or stumps found 
embedded in the exposed surface that would interfere with proper 
compaction and consolidation of the starting layers of embankment shall 
also be removed. Any material thus removed from the embankment area 
which is unsuitable for embankment construction shall be disposed of in a 
suitable manner and shall not be used in the Work. 

 
C. Material used for embankment construction shall consist of a mixture of 

the available soils subject to the requirements of these specifications and 
approval of the County.  It shall be entirely free of brush, stumps, heavy 
sods, heavy growth of grass and other organic matter and shall not contain 
any stones larger than 6 inches in greatest dimension. Material shall be 
placed in the embankment in successive layers of not more than 8 inches 
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in loose depth and then rolled and compacted as specified herein. Starting 
layers shall begin at the lowest points in the fill. All starting layers shall be 
carefully placed and compacted in such manner as will provide a complete 
bond between the compacted fill and the natural ground on which it rests 
so as to prevent the development of planes of weakness. Successive layers 
shall be approximately horizontal after compaction, and shall be sloped 
slightly to the outside edge of the fill to provide proper drainage while the 
work is in progress. Material for successive layers may be dumped onto 
preceding layers, but it shall then be spread, by the use of blade graders, 
bulldozers or similar equipment, so that when properly compacted it will 
form a layer of uniform thickness over the entire preceding layers. 

 
D.  The material shall be distributed and mixed in each layer so that all parts 

of the finished embankment will be a uniform composite mixture of all of 
the available soils, and will be free of lenses, pockets, streaks or layers 
which differ materially in texture or density from adjoining layers. No 
pockets or clusters of stones shall be permitted to form in the completed 
work. 

 
E. The optimum water content and the maximum density produced by proper 

compaction of the available soils shall be pre-determined by the Design 
Engineer and shall govern the compaction operations throughout the 
progress of the work. The theoretical maximum density shall be arrived at 
in the manner prescribed in current version of ASTM D698.  Material 
containing too much moisture, or which is frozen, shall not be placed in 
the embankment. Its placement may be delayed until it has dried out to the 
proper moisture content, or it may be thoroughly mixed with a drier 
material to obtain the desired water content. Material with insufficient 
moisture shall be wetted before compaction.  Adequate equipment for 
furnishing and sprinkling water shall be kept available at all times during 
the progress of the Work. 

 
F. After the material has been properly spread in layers, it shall then be 

compacted by rolling with tractor sheep’s foot roller or other types of 
tamping rollers until all parts of the layer have been compacted to a 
minimum of 95% Standard Proctor maximum dry density.  In no case 
shall material for a following layer be placed until rolling operations have 
continued long enough to produce the required density. Earth moving 
equipment may be routed over the work to assist in compaction. 

 
G. The slopes and the top of the fill shall be carefully trimmed so that after 

making proper allowance for shrinkage they will conform to the slopes 
and dimensions called for on the Drawings. No material shall be left on 
the outside surfaces of the fill which is at a steeper slope than that shown 
on the Drawings. 
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H.  The number, type, size and operating conditions of all equipment used in 
the Work shall be suitable for the work to be performed. Any unsuitable or 
inadequate equipment shall be replaced. 

 
3.0223 Structural Backfill 
 

A. Backfill for pipeline trenches shall be placed in accordance with Standards 
for Construction of Commercial and Residential Sanitary Sewer Systems, 
Section 3.0300 and 3.0600.  Backfill to replace excavation for other 
structures shall be placed as follows. 

 
B.  All forms, debris, foreign material, etc., shall be removed prior to 

backfilling. 
 

C. Moisture density determinations shall be performed for each soil type to 
provide data for quality control.  The moisture content at the time of 
compaction shall be within 2% above or below optimum moisture content. 

 
D. Material used for backfilling shall be suitable job excavated material 

subject to the approval of the Design Engineer or as indicated on the plans. 
It shall be entirely free of large clods, brush, stumps, heavy sods or 
growths of grass, and other organic matter and shall not contain any stones 
larger than 6 inches in greatest dimension. The material shall be soil with 
plasticity index less than 25, and have a maximum dry density greater than 
100 pcf. 

 
E. The dry, fine material shall be placed in 8 inch loose layers and compacted 

to a minimum of 95% Standard Proctor maximum dry density. The upper 
24 inches of fill under pavements, as well as all fill under structures, shall 
be compacted to 98% Standard Proctor maximum dry density, in 
accordance with ASTM D698. 

 
F. Structural backfill under proposed structures and under existing pavements 

shall consist of ASTM D448, No. 57 or No. 67 crushed stone. 
 

G. In place density tests should be performed at every 8-inch vertical lift and 
every 2500 square feet horizontally. An experienced geotechnical 
engineering technician under the direction of the Design Engineer shall 
observe the fill operations and perform sufficient in-place density tests. 

 
H. Compaction shall be accomplished by appropriate mechanical means, 

subject to approval by the Design Engineer. 
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3.0224 Pipe Bedding 
 
 A. Refer to Standards for Construction of Commercial and Residential                        

Sanitary Sewer Systems, Paragraph 3.0300. 
 
3.0225 Special Slope Protection 
 

A. Refer to Standards for Construction of Commercial and Residential 
Sanitary Sewer Systems, Paragraph 3.2000. 

 
3.0230 Pipe Construction 
 
3.0231 Pipe Materials 
 
 A. Refer to Standards for Construction of Commercial and Residential 

Sanitary Sewer Systems, Section 4.00.  
 
3.0232 Pipe Installation 
 

A. Refer to Standards for Construction of Commercial and Residential 
Sanitary Sewer Systems, Section 3.0400. 

 
3.0233 Joint Installation 
 

A. Refer to Standards for Construction of Commercial and Residential 
Sanitary Sewer Systems, Paragraph 3.0500. 

 
3.0234 Backfilling Trenches 
 

A. Refer to Standards for Construction of Commercial and Residential 
Sanitary Sewer Systems, Paragraph 3.0600. 

 
3.0235 Pipe Testing 
 
 A. Refer to Standards for Construction of Commercial and Residential 

Sanitary Sewer Systems, Section 5.0100. 
 

3.0240 Precast Concrete Manholes and Pumping Station Wet Wells 
 
3.0241   Installation 
 

A. Refer to Standards for Construction of Commercial and Residential 
Sanitary Sewer Systems, Section 3.1200. 
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B. Precast concrete wet well sections shall be anchored with stainless steel 
joint straps and bolts.  See Standard Drawing SD1515. 

 
3.0242 Precast Concrete Manhole Material 

 
 A. Refer to Standards for Construction of Commercial and Residential 

Sanitary Sewer Systems, Sections 4.0700 and 4.0800. 
 
3.0243 Manhole Testing 
  

A. Refer to Standards for Construction of Commercial and Residential 
Sanitary Sewer Systems, Section 5.0140. 

 
3.0250 Chain Link Fence and Gates 
 
3.0251 General 
 

A. Description 
1. Furnish and install all galvanized or PVC coated chain link 

fencing, including, but not limited to, fence fabric, posts, rails, 
gates, barbed wire, fittings and accessories, where shown on the 
Drawings or specified. 

  2. On a case-by-case basis, treated wood privacy fence or masonry 
privacy walls may be shown on the Drawings.  Refer to Standard 
Drawings SD4000, SD4006, SD4007 or the combination of each 
shown on the Project Drawings.  Treated wood fencing shall meet 
requirements of Section 3.0600. 

 
B.  Quality Assurance 

1. Installer must have experience in installations of similar size and 
scope. Installer must be approved by the fencing material 
manufacturer. 

2. The following companies are acceptable manufacturers.  This list 
is not exclusive, but other companies must comply with all 
specifications and be approved by the County. 
a. USX Corp. - Cyclone Fence 
b. Anchor Fence Company 
c. Or approved equivalent 

 
C. Submittals 

1. Submit product data and samples as follows: 
a. Submit manufacturer's product data for fence system 

proposed.  Identify applicable materials, sizes, coatings, 
etc. 
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b. Submit two (2) samples (12" x 12") of each type of fence 
fabric required. 

c. Submit color chart for PVC coating for color selection by 
Owner, in consultation with the County, if applicable. 

 
3.0252 Products 
 

A. Galvanized Fencing 
1. Chain link fabric shall be galvanized steel wire conforming to 

ASTM A392, Class 2 (2.0 oz. per SF of surface area).  Fabric shall 
be woven from 9 gage (Coated size) wire in 2" mesh.  Fabric 72" 
high or more shall be knuckled at one selvage and twisted and 
barbed at the other. 

2. Posts shall be either roll-formed C-Sections or schedule 40 
galvanized steel pipe. 
a. Line posts shall be C-sections of steel per ASTM A1011, 

Grade 45, 1.875" x 1.625", with bending strength of 247 lb. 
under 6' cantilever load, continuously coated with 2.0 oz. 
GALFAN alloy per ASTM A875; or 2-3/8"OD galvanized 
steel pipe, with bending strength of 201 lb. under 6' 
cantilever load, with 2.0 oz hot dipped zinc per ASTM 
F1083. 

b. Terminal Posts shall be C-Sections, 3.5" x 3.5", with 
minimum bending strength of 486 lb. under 6' cantilever 
load, coated with 2.0 oz. hot-dipped zinc per ASTM A123; 
or 2-7/8" OD galvanized steel pipe, with bending strength 
of 381 lb. under 6' cantilever load, with 2.0 oz. hot-dipped 
zinc per ASTM F1083. 

c. Gateposts shall be galvanized steel posts per the following 
schedule: 

   
Leaf Width 

  
Post Size 

  
Minimum Unit 

Wt.   
0 to 6' 

  
C, 3-1/2" x 3-1/2" 

  
 4.85   

 
  

or 2-7/8" OD 
  

5.79   
6' to 13' 

  
4" OD 

  
9.10   

13' to 18' 
  

6-5/8" OD 
  

18.97   
Over 18' 

  
8-5/8 OD 

  
28.55 

3. Top Brace Rails shall be either 1-5/8" x 1-1/4" channel shaped rail 
or 1.66" OD galvanized steel pipe.  Channels shall have vertical 
bending strength of 237 lb. on a 10' continuous span, coated with 
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2.0 oz. GALFAN alloy per ASTM A875.  Pipe shall have vertical 
bending strength of 201 lb. on l0' continuous span, coated with 2.0 
oz. hot-dipped zinc per ASTM F1083. Top rail couplings, 6" 
minimum in length shall be spaced at maximum 21' centers. 

4. Barbed Wire shall be aluminum-coated double strand 12-1/2 gauge 
twisted wire with 14 gauge 4-point round aluminum barbs spaced 
on approximately 5" centers, per ASTM A121. 

5. Fittings shall be pressed steel or malleable iron, hot-dip galvanized 
per ASTM A153.  Tie wires shall be 11 gage galvanized steel. 

6. Gates shall be fabricated from 1.90" OD galvanized steel pipe with 
welded or riveted corners.  Provide braces and truss rods as 
required to prevent sagging. 
a. Hitches shall be pressed steel or malleable iron, one pair 

per leaf. 
b. Latches shall be forked-type for double gates, with padlock 

eye to permit operation from either side of gate. 
c. Provide keepers for each leaf over 5'-0" wide, to hold gate 

in full open position. 
 

B. PVC Coated Fencing 
1. Where fencing is designated as "PVC Coated", all fabric, posts, 

arms, rails, barbed wire and fittings shall be coated with PVC of 
the color selected by the Owner, in consultation with the County. 

2. PVC coating on fabric and barbed wire shall be minimum 7 mils, 
over a 0.30 oz. zinc substrate, with minimum 1,290 lb. breaking 
strength. 

3. All posts and rails to be PVC Coated shall be treated with 2.0 oz. 
GALFAN alloy.  PVC coating shall be 10 to 15 mil thermal fusion 
coating. 

4. All material shall be of the same sizes and strengths as specified 
for galvanized fencing. 

 
3.0253  Execution 
 

A.  Installation 
1. General: 

a. Do not begin prior to completion of final grading.  Drill 
holes for post footings in firm, undisturbed or compacted 
soil.  Holes for all gate, end, corner, pull posts and all other 
type posts shall have a minimum diameter of 12 inches.  
Excavate hole depths a minimum of 6 inches deeper than a 
post bottom, with bottom of all type posts set no less than 
30 inches below surface when in firm, undisturbed soil. 
Excavate deeper as required for adequate support in soft 
and loose soils and for posts with heavy lateral loads. 
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b. Place concrete around posts in a continuous pour.  Tamp 
for consolidation.  Check each post for vertical and top 
alignment and hold in position during placement and 
finishing operations. 

c. Trowel finish tops of footings and slope or dome to direct 
water away from posts.  Extend footings for gateposts to 
the underside of bottom hinge.  Set keepers, stops, sleeves 
and other accessories into concrete as required. 

d. C-section line posts may be mechanically driven to a depth 
of 3'-0", instead of concrete set. 

2. Post Spacing: Posts shall be spaced not more than 10 feet on 
centers. 

3. Fence Height:  Fence height shall be 6' to top of fabric, 7' to top of 
barbed wire, unless shown or specified otherwise. 

4. Brace Assemblies:  Install braces so posts are plumb when 
diagonal rod is under proper tension. 

5. Tension Wire:  Install tension wires before stretching fabric and tie 
to each post with ties or clips. 

6. Fabric:  Leave approximately 2 inches between finished grade and 
bottom selvage, except where bottom of fabric extends into 
concrete.  Pull fabric taut and tie to posts, rails and tension wires.  
Install fabric on security side of fence and anchor to framework so 
that fabric remains in tension after pulling force is released. 

7. Stretcher Bars:  Thread through fabric and secure to posts with 
metal bands spaced not over 15 inches o.c. 

8. Barbed Wire:  Install 3 parallel wires on each extension arm on 
security side of fence, unless otherwise shown.  Pull wire taut. 

9. Gates:  Install gates plumb, level and secure for full opening 
without interference.  Install ground set items in concrete for 
anchorage, as recommended by the fence manufacturer.  Adjust 
hardware for smooth operation and lubricate where necessary. 

10. Tie Wires:  Use U-shape clip or wire, securely fastened around 
pipe to which attached, clasping pipe and fabric firmly.  Bend ends 
of wire to minimize hazard to persons or clothing. 

11. Fasteners:  Install nuts for tension band and hardware bolts on side 
of fence opposite fabric side. 

 
B. Cleanup 

1. All surplus fencing materials and debris resulting from installation 
of the fencing shall be carefully collected and promptly removed 
from the site. 
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3.0260 Pavement and Paving Replacement 
 
3.0261 General 

 
A. Performance Requirements  

1. Paving: designed for movement of trucks up to 60,000 lbs. 
 

B. Quality Assurance 
1. The Contractor shall perform Work in accordance with the 

Alabama Department of Transportation (ALDOT) Standard 
Specifications for Highway Construction, latest edition. 

2. The mixing plant shall conform to ALDOT Standard 
Specifications for Highway Construction, latest edition. 

3. The Contractor shall obtain materials from the same source 
throughout. 

 
C. Regulatory Requirements 

1. Conform to applicable code for paving work on public property. 
 
D. Environmental Requirements 

1. The Contractor shall not place asphalt when base surface 
temperature is less than 40°F (4.4°C), or surface is wet or frozen. 

 
E Temporary Roadway Paving Repairs 

1. Temporary cold or permanent hot asphalt patching shall be 
required for both transverse and longitudinal roadway cuts upon 
completing backfilling requirements at the end of each day's work, 
if the road is to be opened for local traffic. 

 
F. Protection 

1. Immediately after placement, the contractor shall protect pavement 
from mechanical injury for 7 days. 

 
3.0262 Products 

 
A. Flexible Pavement 

1. The bituminous material furnished shall be of approved quality and 
shall meet the requirements of the Alabama Department of 
Transportation Standard Specifications for Highway Construction 
for the kind of material furnished.  The material furnished shall 
show a uniform test.  Where more than one grade of material is 
permitted for any item of work, the Design Engineer shall specify 
the grade desired. In all cases, the Design Engineer shall specify 
the consistency limits for the grade of material shown on the Plans 
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and/or Bid Proposal Form.  The Contractor may, without extra 
compensation, supply bituminous material containing approved 
additives for producing non-stripping characteristics.  For such 
materials, an adjustment in the total bitumen requirements of this 
section shall be made as deemed necessary. 

2. Asphalt cement supplied under this section shall be prepared by the 
refining of asphaltic petroleum of the four (4) basic viscosity 
grades of asphalt cement used in pavement construction.  The 
refined asphalt cement shall be homogeneous, free of water, shall 
not foam when heated at 347°F (l75°C), and shall conform to the 
requirements of the Alabama Department of Transportation 
Standard Specifications for Highway Construction. 

3. Shipping temperature of the asphalt from the refinery shall not 
exceed 360°F (182.2°C).  The material shall be maintained within 
the specific temperature range during application.  The temperature 
ranges covered in the Alabama Department of Transportation 
Standard Specifications for Highway Construction, Section 401, 
shall apply. 

4. Cutback asphalt supplied under this section shall be made from 
asphalt cement base and naphtha solvent, so proportioned and 
mixed that the finished product shall be homogeneous and conform 
to the requirements of AASHTO Designation M81 for rapid curing 
cutback and AASHTO M82 for medium curing cutback. 

5. Emulsified asphalt supplied under this section shall be a 
homogeneous emulsification of asphalt and shall show no 
separation of asphalt or objectionable change in viscosity within 3 
months after delivery.  Separation at anytime caused by freezing or 
contamination shall be cause for rejection.  Emulsified asphalt 
shall conform to the requirements of the Alabama Department of 
Transportation Standard Specifications for Highway Construction. 

6. Tar supplied under this section shall be produced from suitable 
gashouse, coke-oven, and/or water-gas tars.  The grades of tar 
specified shall conform to the requirements established by the 
Alabama Department of Transportation Standard Specifications for 
Highway Construction. 

 
B. Rigid Pavement 

1. Concrete and reinforcing bars (where required) for rigid pavement 
shall conform to the requirements of Section 3.0310, Cast-In-Place 
Concrete.  Concrete for pavement shall be Class A. 
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C. Curb and Gutter 
1. Concrete for curb, curb and gutter, or valley gutter shall be Class 

A. Concrete shall conform to the requirements of Section 3.0310, 
Cast-In-Place Concrete. 

 
D. Sidewalks 

1. Concrete for sidewalks shall be Class A conforming to the 
requirements of Section 3.0310, Cast-In-Place Concrete. 

 
E. Driveways 

1. Concrete for driveways shall be Class A conforming to the 
requirements of Section 3.0310, Cast-In-Place Concrete. 

 
3.0263  Execution 

 
A. Pavement and Pavement Replacement 

1. The Contractor shall place all pavements following the guidelines 
established by the Alabama Department of Transportation and 
other authorities having jurisdiction. 

2. Where chert, gravel, slag, or other unpaved street or driveway 
surfaces are removed or damaged, they shall be replaced with the 
same type of materials that were removed as an incidental part of 
the Work.  Unpaved drives shall be topped with gravel. 

3. In replacing pavements and unpaved surfaces, the materials used 
and the construction methods shall comply with the applicable 
requirements of the Alabama Department of Transportation 
Standard Specifications for Highway Construction. 

4. All concrete pavement replaced shall not be less than 4 inches 
thick or equal to the original if greater than 4 inches. 

5. Existing pavements replaced shall be of the same type of 
construction as was removed, except that no asphalt surface 
replaced shall be less than three inches thick consisting of binder 
and seal coat.  Wearing surfaces shall be slag sealed in accordance 
with the requirements of the Alabama Department of 
Transportation Standard Specifications for Highway Construction. 

 
3.0270 Fuel Utility or Storage System 
 
3.0271 General 
 

A. When engine driven equipment is installed, furnish a complete fuel system 
sized to provide a minimum 3 days running requirement. 

 
B. Where natural gas service is available, and equipment is to be natural gas 
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fueled, contract with the utility company to install the required service 
line, riser, regulator and meter. 

 
3.0272 Double Walled Steel, Above Ground Type Diesel Fuel Storage Tank 
 

A. Where diesel fueled equipment has been approved, furnish and install a 
complete diesel fuel system to the equipment including a double walled 
tank, piping, valves, and day tank. 

 
B. The tank shall be installed on reinforced concrete saddles and located in a 

secondary containment structure recessed below the ground surface of 
adequate volume to hold the entire fuel content plus 10% in accordance 
with current EPA regulations.  Protection against overfill spill shall be 
provided.  The tank shall be in conformance with Underwriters Laboratory 
(UL) Scope 142.  Corrosion protection shall be provided for all 
underground steel piping which services the tank. 

 
C. The following companies manufacture acceptable above ground double 

wall diesel fuel storage tanks. This list is not exclusive, but other 
companies must comply with the specification and be approved by the 
County. 
1. Brown-Minneapolis Tank  
2. ConVault, Mid-Atlantic, Inc. 
3. Or approved equivalent 
 

3.0273 Steel Liquefied Petroleum Gas Storage Tank 
 

A. Where LPG fueled equipment has been approved, furnish and install a 
complete LPG fuel system to the equipment including required steel 
storage tank, piping, valves and regulators. The system shall meet all 
Federal, State and local code requirements for LPG installations. 

 
B. The tank shall be an ASME container assembly listed for underground 

installation installed per LPG Pamphlet 58.  The tank shall be supported 
on reinforced concrete saddles and located in a vented secondary 
containment structure recessed below the ground surface.  

 
3.0280 Miscellaneous 
 
3.0281 No structure shall be constructed over or immediately adjacent to a gas pipeline or 

gas facility, or within the gas line easement.  Gas pipelines shall not pass through 
manholes or other sewer structures.  When sanitary sewer lines cross over gas lines, 
the minimum cover shall be as specified by the owner of the gas line.  (Cover is the 
vertical distance between the outside top and outside bottom of the two pipelines.)  
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This cover space shall be carefully backfilled with thoroughly compacted crushed 
stone. 

 
3.0282 In the event the sewer crosses, runs parallel to or alongside any highway, county road, 

city street, or railroad rights-of-way, the Contractor shall obtain a utility permit from 
the governing body affected. A copy of said permit or agreement shall be submitted 
to the County before commencement of construction. 

 
3.0283 Where the work requires special stream or railroad crossings or any other 

extraordinary conditions, or where alternate types of construction are used that are not 
covered by these Specifications, the materials and construction methods shall be as 
shown on the Drawings and specified by the Design Engineer and approved by the 
County. 

 
3.0284 After the sewer pumping station is installed and backfilled and a sufficient amount of 

time has elapsed for backfill to settle, the disturbed area shall be machined to a 
smooth surface matching the adjacent or adjoining ground surfaces and the ground 
profile on the Drawings.  A vegetation cover approved by the County shall be 
established for erosion control. 

 
3.0285 An access road is required into the site meeting the minimum standard specifications 

of the governing body in which the road is located.  The minimum pavement width 
shall be 14 feet and the maximum grade shall be 15%; see section 2.0809. 

 
3.0300 Concrete Work 
 
3.0310 Cast-in-Place Concrete 
 
3.0311 Description 
 

A. The Work under this section includes, but is not limited to the following: 
1. Preparation 
2. Joints 
3. Installation of Embedded Items 
4. Concrete Placement 
5. Patching 
6. Defective Concrete 
7. Field Testing Concrete 

 
B Design, the material, and workmanship shall be in accordance with 

Specifications and the current edition of the following standards, unless 
otherwise modified on the Drawings or in the Specifications: 
1. ACI 347 - Recommended Practice for Concrete Formwork 
2. ACI 318 - Building Code Requirements for Reinforced Concrete 
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3. ACI 315 - Manual of Standard Practice for Detailing Reinforced 
Concrete Structures 

4. ACI 301 - Specifications for Structural Concrete for Buildings 
5. ACI 305R - Hot Weather Concreting 
6. ACI 306R - Cold Weather Concreting 
7. ACI 308 - Standard Practice for Curing Concrete 
8. ACI 211.1 - Recommended Practice for Selecting Proportions for                        

Normal Weight Concrete 
9. ACI 503.1 - Standard Specifications for Bonding Plastic        

Concrete, Steel, Wood, Brick, and Other Materials to Hardened 
Concrete with a Multi-Component Epoxy Adhesive 

10.    ASTM B221 - Aluminum and Aluminum-Alloy Extruded Bars, 
Rods, Wire, Shapes, and Tubes 

11. ASTM C33 - Concrete Aggregates 
12. ASTM C94 - Ready-Mixed Concrete 
13. ASTM C150 - Portland Cement 
14. ASTM C260 - Air Entraining Admixtures for Concrete 
15. ASTM C330 - Light Weight Aggregates for Structural Concrete 
16. ASTM C494 - Chemical Admixtures for Concrete 
17.       ASTM C618 - Fly Ash and Raw or Calcinated Natural Pozzolan 

for Use as a Mineral Admixture in Portland Cement Concrete 
18. ASTM C948 - Test Method for Dry and Wet Bulk Density, Water 

Absorption and Apparent Porosity of Thin Sections of Glass-Fiber 
Reinforced Concrete 

19. ASTM D994 - Preformed Expansion Joint Filler for Concrete 
(Bituminous Type) 

20. ASTM D6690 – Joint and Crack Sealants, Hot Applied, for 
Concrete and Asphalt Pavements. 

21. ASTM D1751 - Preformed Expansion Joint Filler for Concrete 
Paving and Structural Construction (Non-extruding and Resilient 
Bituminous Types) 

22. ASTM D1752 - Preformed Sponge Rubber and Cork Expansion 
Joint Fillers for Concrete Paving and Structural Construction 

23. CRSI - Recommended Practice for Placing Reinforcing Steel. 
 

C. Ready Mix concrete shall be either Class A or Class B in accordance with 
ASTM C94.  Usually, Class A concrete shall be reinforced concrete cast-
in-place in forms and shall be used for building structures, pipe collars, 
footings, piers, head walls, manholes, and similar structures; Class B 
concrete shall be plain concrete and shall be used for trench bottom 
stabilization, pipe protection, anchors, massive sections and similar work. 
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3.0312 Quality Assurance 
 

A. The Contractor shall perform Work in accordance with ACI 301 and ACI 
318. 

 
B. The Contractor shall maintain one copy of contract documents on site. 

 
C. The Contractor shall acquire cement and aggregates from the same source 

for all work performed. 
 

D. The Contractor shall conform to ACI 305R when concreting during hot 
weather. 

 
E. The Contractor shall conform to ACI 306R when concreting during cold 

weather. 
 

F. Testing Laboratory Services: 
1. The Owner/Developer shall employ and pay for the services of an 

independent geotechnical testing laboratory to perform specific 
services and necessary tests as outlined below: 
a. All mix design shall be proportioned in accordance with 

Section 4.3 of ACI 318.  Mix designs must be approved by 
the Design Engineer prior to placing the initial concrete at 
the job site.  During concrete placement an independent 
geotechnical laboratory technician shall make a set of four 
test cylinders for each 50 cubic yards, or fraction thereof, of 
each concrete pour placed each day.  The independent 
geotechnical laboratory technician shall break a cylinder 
from each set on the 7th, 14th (if required), and 28th day. 

b. During concrete placement an independent geotechnical 
laboratory technician shall make all concrete cylinders and 
perform a slump test at the point where concrete is placed 
into the forms. 

 
G. Tolerances: 

1. The Contractor shall ensure that cured concrete meets the 
following tolerances: 
a. Variations from plumb ±3/8-in. per 10 ft. but not 

more than 1 inch total 
b. Variations from level ±3/8-in. per 10 ft. but not 

more than ½ inch total 
c. Variations from  

horizontal ±3/8-in. per 10 ft. but not 
more than ½ inch total 
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d. Variations in size and 
locations of openings  
or sleeves ±1/4-inch 
 

e. Reinforcing steel 
 placement  ±3/8-inch 

 
3.0313 Submittals 
 

A. The Contractor shall submit the following product data. 
1. Submit concrete mix design including the following: 

a. Break down of material content per cubic yard of concrete. 
b. Show dry weight of cement. 
c. Show saturated surface-dried weights of fine and coarse 

aggregate. 
d. Show weight of water. 
e. List quantities, types, and names of admixtures. 

2. Submit trial mix laboratory reports. 
3. Submit product data on each admixture proposed. 
4. Submit certification of aggregate quality.  Include statement from 

an independent laboratory that aggregates used are not reactive. 
 

3.0314 Storage 
 

A. The Contractor shall store cement at the site in an approved manner to 
prevent absorption of moisture or contamination. 

 
B. The Contractor shall store aggregates at the site in an approved manner to 

prevent inclusion of foreign materials in the concrete. 
 
C. The Contractor shall store admixtures in an approved manner to prevent 

contamination, evaporation, or damage.  The Contractor shall protect liquid 
admixtures from freezing and from harmful temperature ranges. 

 
3.0315 Qualifications for Ready-mix Concrete Manufacturer 
 

A. Concrete shall be manufactured and delivered to the project site by a ready-
mix manufacturer experienced in ready-mix concrete. 

 
3.0316 Job Conditions 
 

A. The Contractor shall follow methods outlined in ACI 306R if concrete is to 
be placed when the atmospheric temperature is expected to be less than 
40°F (4.4°C). 
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B. Calcium chloride will not be approved as an accelerating admixture during 
cold weather construction. 

 
C. The Contractor shall follow methods outlined in ACI 305R if concrete is to 

be placed when the atmospheric temperature is expected to exceed 90°F 
(32.2°C). 

 
D. Manufacturer's written recommendations shall be strictly followed in regard 

to atmospheric temperature limitations during application of epoxy or 
acrylic polymer modified concrete materials. 

 
3.0320 Products 
 
3.0321 General 
 

A. Class A concrete shall be formed reinforced concrete having a 28-day 
minimum compressive strength of 4000 pounds per square inch. Class A 
concrete shall be cast-in-place in forms for foundations, pipe collars, 
footings, piers, sidewalks, curb and gutter, headwalls, manhole, monolithic 
sewer, and similar structures. 

 
B. Class B concrete shall be non-formed, non-reinforced concrete having a 28-

day minimum compressive strength of 3000 pounds per square inch. Class 
B concrete shall be used for trench bottom stabilization, pipe protection 
encasement, pipe collars, anchors, massive sections, and similar work.   

 
C. Other classes, types, or design for cast-in-place concrete may be specified in 

the Plans and Specifications, or approved by the Design Engineer, as 
circumstances require. 

 
D. Concrete ingredients shall be selected, proportioned, and mixed to produce 

a workable, homogeneous concrete. 
 

E. Concrete components shall conform to the minimum requirements of this 
section. 

 
3.0322 Concrete Materials 
 

A. Portland Cement shall conform to the following: 
1. All water bearing structures shall conform to ACI 350 Code 

requirements for Environmental Engineering Concrete Structures 
and Commentary, and ASTM C150, Type V including optional 
tables.  Tri-calcium Aluminate shall not exceed 5%. 
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2. Non-water-bearing structures shall conform to the requirements of 
ASTM C150, Type I. 

3. The Contractor shall use one brand of cement throughout the project 
unless otherwise acceptable to the Design Engineer. 

 
B. Fly Ash used shall be Type F, and shall conform to the requirements of 

ASTM C618. 
 

C. Normal weight aggregates shall conform to the requirements of ASTM C33 
and as specified in this section.  The Contractor shall provide aggregates 
from a single source for exposed concrete. 
1. For exterior exposed surfaces, the Contractor shall not use fine or 

coarse aggregates containing spall causing deleterious substances. 
2. Local aggregates not in compliance with the soundness and 

durability requirements of ASTM C33 shall not be used except with 
prior written approval of the Design Engineer, and provided it can 
be shown by special testing or a record of past performance that 
these aggregates produce concrete of adequate strength and 
durability.  Aggregate soundness testing for fine and coarse 
aggregates shall be in accordance with ASTM C88 using a sodium 
sulfate solution. 

 
D. Fine aggregates shall conform to the requirements of ASTM C33.  The 

content of material passing a number 200 sieve shall not exceed 4%.  The 
Contractor shall use only clean, sharp, natural sand. 

 
E. Coarse aggregates shall be crushed limestone conforming to the re-

quirements of ASTM C33.  Crushed limestone for coarse aggregate shall 
consist of uncoated particles of sound, durable rock of uniform quality 
containing no more than 15 percent flat or elongated particles (long 
dimension more than five times the short dimension).  Content of material 
passing a number 200 sieve shall not exceed 0.5 percent.  No surface, 
yellow or soft stone shall be permitted.  The specific gravity of the stone 
shall not be less than 2.56. 

 
F. Water shall be clean and potable. 

 
G. The Contractor shall provide concrete admixtures which contain not more 

than 0.1 percent chloride ions. 
1. Water-reducing admixture shall conform to requirements of ASTM 

C494, Type A. 
2. Air-entraining admixture shall conform to requirements of ASTM 

C260, and shall be certified by manufacturer to be compatible with 
other required admixtures. 
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3. High-range water-reducing admixture (Super Plasticizer) shall 
conform to requirements of ASTM C494, Type F or Type G. 

4. Water-reducing, accelerating admixture shall conform to 
requirements of ASTM C494, Type E. 

5. Water-reducing, retarding admixture shall conform to requirements 
of ASTM C494, Type D. 

 
3.0323 Related Materials 
 

A. Granular Base:  The Contractor shall provide evenly graded mixture of fine 
and coarse aggregates with maximum particle size of 1" to provide, when 
compacted, a smooth and even surface below slabs on grade.  Granular base 
shall be 6" thick. 

 
 B.          Sand Cushion:  The Contractor shall provide 2" of clean, manufactured or                    
   natural sand between the granular base and the vapor barrier.  Sand used in  

concrete shall be natural sand consisting of clean, hard, durable, uncoated  
grains.  Sands containing lignite are not acceptable for exposed architectural 
concrete. 

 
C. Vapor Retarder:  The Contractor shall provide vapor retarder cover over 

prepared base material below slabs on grade.  The Contractor shall use only 
materials that are resistant to deterioration when tested in accordance with 
ASTM E154.  Vapor retarder shall consist of a Polyethylene sheet not less 
than 10 mils thick. 

 
D. Absorptive Cover:  The Contractor shall provide burlap cloth made from 

jute or kenaf, weighing approximately 9 oz. per sq. yd., complying with 
AASHTO M182, Class 2, where required. 

 
E. Moisture-Retaining Cover:  The Contractor shall provide one of the 

following complying with ASTM C171 for curing concrete, where required: 
1. Waterproof paper 
2. Polyethylene-coated burlap 

 
F. Liquid Membrane-Forming Curing Compound:  The Contractor shall 

provide liquid-type membrane-forming curing compound complying with 
ASTM C309, Type I, Class A where required.  Moisture loss shall not 
exceed 0.055gr. /sq. cm. when applied at 200 sq. ft./gal. 

 
G. Water-Based Acrylic Membrane Curing Compound:  The Contractor shall 

provide water-based acrylic membrane curing compound conforming to 
ASTM C309, Type I, Class B. 
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H. Bonding Compound:  Bonding compound shall be polyvinyl acetate or 
acrylic base. 

 
I. Epoxy Adhesive:  The Contractor shall provide epoxy adhesive conforming 

to ASTM C881 two component material suitable for use on dry or damp 
surfaces.  The Contractor shall provide material Type, Grade, and Class to 
suit project requirements. 

 
J. Sealer:  The Contractor shall provide sealer conforming to the Ashford 

formula as manufactured by Curecrete Chemical Company, Inc., or 
approved equivalent. 

 
K. Forms:  Forms shall be new material at project start.  Undamaged forms, 

meeting the requirements of allowable tolerances, may be reused with 
approval from the Design Engineer.  Forms shall be constructed of steel, or 
finished lumber true to line, and grade, mortar tight, free from irregularities, 
and holes.  They shall be of sufficient strength to avoid displacement, and 
held together with approved form clamps.  Forms shall be coated with a 
non-staining mineral oil, or other Design Engineer approved release agent.  
Forms shall be removed after the cured concrete has gained sufficient 
strength, and generally within 24 to 72 hours after placing concrete, but 
shall not be removed until inspected and approved by the Design Engineer, 
or his agent. 

 
L. Waterstops:  Waterstops for expansion and contraction joints shall be the 

flat type, 9 inches in length and 3/8" thick PVC, 3-bulb continuous, as 
manufactured by Greenstreak, Inc., or approved equivalent. 

 
3.0324 Proportioning And Design of Mixes 
 

A. Concrete mix design shall be submitted to the Design Engineer for 
approval. 

 
B. An independent testing laboratory acceptable to the Design Engineer for 

preparing and reporting proposed mix designs shall prepare design mixes 
for each type and strength of concrete by laboratory trial batch methods as 
specified in ACI 301. 

 
C. Design mixes shall provide normal weight, air-entrained concrete with the 

following properties, as indicated on the Plans, per ASTM C94. 
1. Cement:  Type V ASTM C150 including optional tables.  Tri-

calcium Aluminate for all water bearing structures and surfaces shall 
not exceed 5%.  Type I may be used for non-water bearing 
structures. 

2. Admixtures: 
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a. Air entraining shall conform to ASTM C260. 
b. Pozzolans shall conform to ASTM C618. 
c. Admixtures other than air-entraining agents and pozzolans 

shall be used only when authorized in writing by the Design 
Engineer. 

3. Coarse Aggregate shall be Number 57, conforming to ASTM C33. 
4. Fine Aggregate shall conform to ASTM C33. 
5. Slump shall be between 3 and 5 inches. 
6. Air content shall be 6% ± 1% conforming to ASTM C94. 
7. Mix Proportioning:  One Cubic Yard Class A        Class B 

a. Minimum 28 day compressive  
strength (psi)    4000 3000 

b. Cement per cubic yard 
Concrete (lbs) 
1. Minimum 517 423 
2. Maximum N/A 517 

c. Pozzolan (fly ash)   
(lbs/cubic yard) 100 N/A 

d. Volume of water per cu. ft. 
 of cement -maximum (Gal) * 7.5 
*Water to cement ratio for  
all water bearing structures  
and surfaces shall be in the  
range of 0.45 to 0.48. 

e. Amount of air entrained 
 in fresh mix 5-7% 0 

 
3.0325 Concrete Mixing 

 
A. Ready-mix concrete shall comply with requirements of ASTM C94, and as 

specified. 
 

B. Mix concrete only in quantities for immediate use. 
 

C. Do not retemper or use set concrete. 
 
3.0326 Reinforcing Material for Cast-in-Place Concrete 

 
A. Reinforcing bars shall conform to the requirements of ASTM A615 or 

A706.  Reinforcing bars shall be grade 60 deformed bars, or as specified on 
the Plans. 

 
B. Welded wire fabric, or cold-drawn wire for concrete reinforcement shall 

conform to the requirements of ASTM A185 or ASTM A82, respectively. 
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3.0327 Grout 
 

A. Grout shall consist of a mixture of water and cement, or water, and one part 
cement to two parts mortar sand, by volume.  The water may be adjusted to 
produce a mixture suitable for job conditions, as approved by the Design 
Engineer. 

 
3.0328 Non-Shrink, Non-Metallic Grout 
 

A. Non-Shrink, non-metallic grout shall be provided as a high-strength mortar 
or grout which does shrink in the plastic state, maintains its dimensions in a 
hardened state, for the purpose of bonding permanently to a clean metal 
base plate and concrete substrate. 

 
B. Non-Shrink, non-metallic grout shall be pre-mixed, non-metallic, non-

corrosive, non-staining grout containing the selected sands, Portland 
cement, shrinkage-compensating agents, plasticizing and water-reducing 
agents, in full compliance with ASTM C1107, having consistency suitable 
for application in Jefferson County, Alabama, from manufacturer approved 
by the Design Engineer. 

 
3.0330 Execution 
 
3.0331 Preparation 
 

A. The Contractor shall prepare previously placed concrete by cleaning with 
steel brush and applying bonding agent in accordance with manufacturer's 
written instructions. 

 
B. In locations where new concrete is doweled to existing work, the Contractor 

shall drill holes in existing concrete, insert steel dowels, and pack solid with 
non-shrink grout. 

 
C. The Contractor shall coordinate the placement of joint devices with erection 

of concrete formwork, and placement of form accessories. 
 
D. The Contractor shall coat contact surfaces of forms with an approved, 

nonresidual, low-VOC, form-coating compound before reinforcement is 
placed. 

 
E. The Contractor shall not allow excess form-coating material to accumulate 

in forms or to come into contact with in-place concrete surfaces against 
which fresh concrete will be placed.  The Contractor shall apply form-
coating material in compliance with manufacturer's written instructions. 
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F. The Contractor shall coat steel forms with a nonstaining, rust-preventative 
material.  Rust-stained steel formwork is not acceptable. 

 
3.0332 Joints 
 

A. The Contractor shall locate and install construction joints as indicated or, if 
not indicated, so as not to impair strength and appearance of the structure, 
as acceptable to the Design Engineer. 

 
B. The Contractor shall provide keyways in construction joints for walls, slabs, 

and between walls and footings as shown on the Drawings and details. 
 

C. The Contractor shall place construction joints perpendicular to main 
reinforcement.  The Contractor shall continue reinforcement across 
construction joints except as otherwise indicated.  The Contractor shall not 
continue reinforcement through sides of strip placements. 

 
D. The Contractor shall use bonding agent on existing concrete surfaces that 

will be joined with fresh concrete. 
 

E. The Contractor shall provide waterstops in construction joints as indicated.  
The Contractor shall install waterstops to form continuous diaphragm in 
each joint. The Contractor shall make provisions to support and protect 
exposed waterstops during progress of Work.  The Contractor shall field-
fabricate joints in waterstops in accordance with manufacturer's printed 
instructions. 

  
 F. The Contractor shall construct isolation joints in slabs-on-ground at points 

of contact between slabs-on-ground and vertical surfaces, such as 
equipment bases and elsewhere as indicated. 

 
G. The Contractor shall provide premolded joint filler and cold applied joint 

sealant component in all expansion and contraction joints.  See Standard 
Drawings SD4023 and SD4024. 

 
3.0333 Installation of Embedded Items 
 

A. The Contractor shall set and build into the Work anchorage devices and 
other embedded items required for other Work that is attached to or 
supported by cast-in-place concrete.  The Contractor shall use setting 
drawings, diagrams, instructions, and directions provided by suppliers of 
items to be attached thereto. 

 
B. The Contractor shall set edge forms, bulkheads, and intermediate screed 

strips for slabs to obtain required elevations and contours in finished 
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surfaces.  The Contractor shall provide and secure units to support screed 
strips using strike-off templates or compacting-type screeds. 

 
C. All exposed formed concrete edges shall have 3/4" chamfer unless 

otherwise noted. 
 
3.0334 Concrete Placement 
 

A. Prior to placing an order for concrete, the Contractor shall inspect and 
complete form work installation, reinforcing steel, and items to be 
embedded or cast in. The Contractor shall notify other crafts to permit 
installation of their work; and cooperate with other trades in setting such 
work.  In addition to other equipment required for placement, the Contractor 
shall provide standby vibrators (minimum of two (2) units) during all 
concrete placement. 

 
B. The Contractor shall comply with ACI 304, "Recommended Practice for 

Measuring, Mixing, Transporting, and Placing Concrete", and as herein 
specified. 

 
C. The Contractor shall deposit concrete continuously or in layers of such 

thickness that no concrete will be placed on concrete that has hardened 
sufficiently to cause the formation of seams or planes of weakness.  If a 
section cannot be placed continuously, the Contractor shall provide 
construction joints as herein specified.  The Contractor shall deposit 
concrete to avoid segregation at its final location. 

 
D. The concrete shall be placed in such a manner to produce solid concrete free 

of honeycomb, and sand streaks.  Concrete shall not be allowed to drop 
freely a distance greater than 5 feet.  Concrete shall be compacted with 
mechanical vibrating equipment supplemented by hand spading, and 
tamping.  It shall be placed upon clean, damp surfaces, free from standing 
water.  Concrete which has contained its water content for more than 45 
minutes shall not be placed unless the Design Engineer approves a variance.  
Freshly placed concrete shall  be protected from heavy rain, flowing water, 
or other injurious conditions, and shall not be allowed to become dry from 
the time it is placed until the expiration of the 21-day curing period. 

 
E. The Contractor shall be required to have all necessary equipment and 

supplies on site before starting a pour, including two standby vibrators, 
concrete buckets, pumps, cranes, and curing compounds as applicable. 

 
F. The Contractor shall deposit concrete in forms in horizontal layers not 

deeper than 24" and in a manner to avoid inclined construction joints.  
Where placement consists of several layers, the Contractor shall place each 






































































































































































































































































































































































































































































