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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY (ADEQ) 

TITLE 18. ENVIRONMENTAL QUALITY 

CHAPTER 9. DEPARTMENT OF ENVIRONMENTAL QUALITY 

WATER POLLUTION CONTROL 

ARTICLE 3. AQUIFER PROTECTION PERMITS 

PART E. TYPE 4 GENERAL PERMITS 

R18-9-E301. 4.01 GENERAL PERMIT: SEWAGE COLLECTION SYSTEMS 

DESIGN SHEET 

 
(A) A 4.01 General Permit allows for construction and operation of a new sewage collection system or 
expansion of an existing sewage collection system involving new construction as follows: 

 

1. A sewage collection system or portion of a sewage collection system that serves downstream 
from the point where the daily design flow is 3000 gallons per day based on Table 1, Unit Design 
Flows, except a gravity sewer line conveying sewage from a single building drain directly to an 
interceptor, collector sewer, lateral, or manhole regardless of daily design flow; 

 
 

    (D) Design requirements. 

 

1. General Provisions. An applicant shall design and construct a new sewage collection system or 
an expansion of an existing sewage collection system involving new construction, according to the 
requirements of this general permit. An applicant shall: 

  

a. Base design flows for components of the system on unit flows specified in Table 1, Unit Design 
Flows. 

  

b. Design gravity sewer lines and all other sewage collection system components, including, 
manholes, force mains, lift stations, depressed sewers, and appurtenant devices and structures 
to accommodate maximum sewage flows as follows: 

   

i. Any point in a sewer main when flowing full can accommodate a peak wet weather flow 
calculated by multiplying the sum of the upstream sources of flow from Table 1, Unit Design 
Flows by a dry weather peaking factor based on upstream population, as tabulated below, 
and adding a wet weather infiltration and inflow rate based on either a percentage of peak 
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dry weather flow or a gallons per acre rate of flow; 

   

ii. For a lift station serving less than 600 single family dwelling units (d.u.), use either of the 
following methods to size the pumps for peak dry weather flow in gallons per minute and add 
an allowance for wet weather flow and infiltration: 

   
(1) Peak dry weather flow = 17 d.u.0.42, or 

   
(2) Peak dry weather flow = 11.2 (population)0.42 

    

 
2. Gravity sewer lines. An applicant shall: 

  

a. Ensure that any sewer line that runs between manholes, if not straight, is of constant 
horizontal curvature with a radius of curvature not less than 200 feet; 

  

b. Cover each sewer line with at least 3 feet of earth cover meeting the requirements of 
subsection (D)(2)(h). The applicant shall: 

   
i. Include at least one note specifying this requirement in construction plans; 

   

ii. If site-specific limitations prevent 3 feet of earth cover, provide the maximum cover 
attainable, construct the sewer line of ductile iron pipe or other design of equivalent or 
greater tensile and compressive strength, and note the change on the construction plans; and 

   

iii. Ensure that the design of the pipe and joints can withstand crushing or shearing from any 
expected static and live load to protect the structural integrity of the pipe. Construction plans 
shall note locations requiring these measures 

  

e. Design sewer lines with at least the minimum slope calculated from Manning's Formula using 
a coefficient of roughness of 0.013 and a sewage velocity of 2 feet per second when flowing full. 

   

i. An applicant may request a smaller minimum slope under R18-9-A312(G) if the smaller 
slope is justified by a quarterly program of inspections, flushings, and cleanings. 

   

ii. If a smaller minimum slope is requested, the applicant shall not specify a slope that is less 
than 50 percent of that calculated from Manning's formula using a coefficient of roughness of 
0.013 and a sewage velocity of 2 feet per second. 

   

iii. The ratio of flow depth in the pipe to the diameter of the pipe shall not exceed 0.75 in 
peak dry weather flow conditions; 

  

f. Design sewer lines to avoid a slope that creates a sewage velocity greater than 10 feet per 
second. The applicant shall construct any sewer line carrying a flow with a normal velocity of 
greater than 10 feet per second using ductile iron pipe or pipe with equivalent erosion 
resistance, and structurally reinforce the receiving manhole or sewer main; 

  

g. Design and install sewer lines, connections, and fittings with materials that meet or exceed 
manufacturer's specifications consistent with this Chapter to: 

   
i. Limit inflows, infiltration, and exfiltration; 

   
ii. Resist corrosion in the ambient electrochemical environment; 

   
iii. Withstand anticipated static and live loads; and 

   
iv. Provide internal erosion protection; 

    

 

4. Force mains. An applicant may install a force main if it meets the following design, installation, 
and testing requirements. The applicant shall: 

  

a. Design force mains to maintain a minimum flow velocity of 3 feet per second and a maximum 
flow velocity of 7 feet per second. 

  

b. Ensure that force mains have the appropriate valves and controls required to prevent 
drainback to the lift station. If drainback is necessary during cold weather to prevent freezing, 
the control system may allow manual or automatic drainback; 

  
c. Incorporate air release valves or other appropriate components in force mains at all high 
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points along the line to eliminate air accumulation. If engineering calculations provided by the 
applicant demonstrate that air will not accumulate in a given high point under typical flow 
conditions, the Department shall waive the requirement for an air release valve; 

  

d. Design restrained joints or thrust blocks on force mains to accommodate water hammer, 
surge control, and to prevent excessive movement of the force main. Submitted construction 
plans shall show restrained joint or thrust block locations and details; 

  

f. Design a force main to withstand a pressure of 50 pounds per square inch or more above the 
design working pressure for two hours and test upon completion to ensure no leakage; 

  

g. Supply flow to a force main using a lift station that meets the requirements of subsection 
(D)(5); and 

    

 
5. Lift stations. An applicant shall: 

  

b. Protect lift stations from physical damage from a 100-year flood event. An applicant shall not 
construct a lift station in a floodway; 

   

i. Ensure that the minimum wet well volume in gallons is 1/4 of the product of the minimum 
pump cycle time, in minutes, and the total pump capacity, in gallons per minute; 

   
ii. Protect the wet well against corrosion to provide at least a 20-year operational life; 

   

iii. Ensure that wet well volume does not allow the sewage retention time to exceed 30 
minutes unless the sewage is aerated, chemicals are added to prevent or eliminate hydrogen 
sulfide formation, or adequate ventilation is provided. Notwithstanding these measures, the 
applicant shall not allow the septic condition of the sewage to adversely affect downstream 
collection systems or sewage treatment facility performance; 

   

v. Ensure that a wet well designed to accommodate more than 5000 gallons per day has a 
horizontal cross-sectional area of at least 20 square feet; and 

  

e. Not use suction pumps if the sewage lift is more than 15 feet. The applicant shall ensure that 
other types of pumps are self-priming and that pump water brake horsepower is at least 
0.00025 times the product of the required discharge, in gallons per minute, and the required 
total dynamic head, in feet; and 

 


