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street alignments) and all potential points of entry of sewage from surrounding 
lands. 
 

1.3.1.3 Depth of Mains 
 
The planning study shall clearly identify all existing and/or proposed facilities 
which will exceed standard depths for sewer mains as defined in Subsection 
2.2.1.5.  In cases where proposed sewers will exceed 15 feet in depth, a 
request for design deviation (ATTACHMENT 2) must be submitted to the 
Water and Sewer Development Review Senior Civil Engineer with the Sewer 
Planning Study.  A design deviation will only be approved in exceptional 
cases and when adequate justification is provided.  Mains more than 20 feet 
deep shall also require approval from the Wastewater Collection Division 
Senior Civil Engineer. 
 

1.3.1.4 Existing Studies 
 
The City of San Diego maintains an extensive library of sewer planning 
studies which were prepared for lands throughout the City. These studies are 
available for review at the Water and Sewer Development Section, Public 
Utilities Department.  All studies are catalogued by subdivision or trunk sewer 
name.  Logs of sewer flow study analyses for recently monitored trunk sewers 
and a map of sewers which meet the Regional Water Quality Control Board 
(RWQCB) criteria for being critical or sub-critical may also be viewed.  In 
addition, information regarding proposed CIP projects within the vicinity of a 
given project may be requested.  In many cases, an addendum or reference to 
one of the existing planning studies may be acceptable in lieu of an 
independent study. Concurrent with the preparation of planning studies for 
sewers proposed to connect to existing canyon sewer mains, a study of flow 
redirection per Council Policy 400-13 and a cost-benefit analysis per Council 
Policy 400-14 shall be prepared (Refer to ATTACHMENT 1).  An existing 
analysis of redirection of flows and a cost-benefit analysis, as required by 
Council Policies 400-13 and 400-14 respectively, may be available for 
reference for various existing canyon sewers. 
 

1.3.2 Flow Estimation  
 

1.3.2.1 Land Use 
 
Present or future allowable land use, whichever results in higher equivalent 
population, shall be used to generate potential sewage flows.    
 

1.3.2.2 Flow Determination 
 
Flow definitions and calculation procedures are listed below.  All calculations 
shall be tabulated for each sewer main section (manhole to manhole) in the 
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format shown on Figure 1-2. 
 
Equivalent Population:  The equivalent population shall be calculated from 
zoning information (Ref. Section 1.6).  For major new facilities such as high 
rise apartment buildings, flow rates (assuming one lateral) shall be checked 
based on the most current, adopted edition of the Uniform Plumbing Code. 
The most conservative flow rate shall govern. 
 
Daily Per Capita Sewer Flow:  The sewer flow for the equivalent population 
shall be 80 gallons per capita per day (gpcd). 
 
Average Dry Weather Flow (ADWF): Equivalent populations shall be used to 
calculate the average dry weather flow.  The average dry weather flow for 
each sewer main reach (manhole to manhole) shall be determined by 
multiplying the total accumulated equivalent population contributing to that 
reach by 80 gallons per capita per day:  
 
 Average Dry Weather Flow = (80 gpcpd) x (Equivalent Population) 
 
Peaking Factor for Dry Weather Flow (PFDWF):  The peaking factor is the 
ratio of peak dry weather flow to average dry weather flow.  It is dependent 
upon the equivalent population within a tributary area. The tributary area is 
the area upstream of, and including, the current reach for the total flow in each 
reach of pipe.  Figure 1-1, consisting of the table prepared by Holmes and 
Narver in 1960, shall be used to determine peaking factors for each tributary 
area.  In no instance shall the dry weather flow peaking factor be less than 1.5. 
 
Peak Dry Weather Flow (PDWF): The peak dry weather flow for each sewer 
main reach shall be determined by multiplying the average dry weather flow 
by the appropriate peaking factor (Note that peak dry weather flows are not 
algebraically cumulative as routed through the sewer system, i.e. the peak dry 
weather flow at any point shall be based on the equivalent population in the 
basin to that point (Ref. Figure 1-2). 
 

 Peak Dry Weather Flow   =   (Average Dry Weather Flow) x  
      (Dry Weather Flow Peaking Factor) 

 
Peaking Factor for Wet Weather Flow (PFWWF):  The peaking factor for wet 
weather flow is the ratio of peak wet weather flow to peak dry weather flow.  
It is basin-specific and shall be based on essential information available at the 
time of the planning study.  Information such as historical rainfall/sewage 
flow data, land use, soil data, pipe/manhole age, materials and conditions, 
groundwater elevations (post development), inflow and infiltration (I/I) 
studies, size, slope and densities of the drainage basin, etc., should be utilized 
in the wet weather analysis to estimate the peaking factor for wet weather.  
Upward adjustments shall be made in areas with expected high inflow and 
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infiltration (i.e. high ground water or in areas with lush landscaping schemes).  
Flow meters are installed throughout the City’s sewer system.  Flow data 
collected from these meters are available upon request.  The objective of this 
analysis is to quantify the magnitude of peak wet weather flow with a 10-year 
return period on a statistical basis. 
 
The Senior Civil Engineer overseeing the preparation of the planning study 
shall coordinate with the City Sewer Modeling Group for approval of the 
peaking factors to be used for design. 
 
Peak Wet Weather Flow (PWWF): The peak wet weather flow (or design 
flow)  for a  gravity  sewer main reach shall be determined by multiplying the 
peak dry weather flow (ref. Figure 1-2) by the appropriate wet weather 
peaking factor. The peak wet weather flow is the design flow for a gravity 
sewer main.  It is determined at any point in the system based on the 
associated upstream average dry weather flow in the basis to that point times 
the peaking factor for wet weather. 
 
 Peak Wet Weather Flow   =    (Peak Dry Weather Flow) x  
        (Wet Weather Peaking Factor) 
 

1.3.3 Pipe Sizing Criteria 
 
1.3.3.1 Hydraulic Requirements 

 
Manning’s formula for open-channel flows shall be used to calculate flows in 
gravity sewer mains.  Manning's coefficient of roughness "n" shall be assumed 
to be 0.013 for all types of sewer pipe.  Sewer grades shall be designed for 
velocities of 3 to 5 feet per second (fps) where possible.  This is extremely 
important in areas where peak flow will not be achieved for many years.  The 
minimum allowable velocity is 2 fps at calculated peak dry weather flow, 
excluding infiltration.  Sewer mains that do not sustain 2 fps at peak flows 
shall be designed to have a minimum slope of 1 percent. Additional slope may 
be required by the Senior Civil Engineer where fill of varied depth is placed 
below the pipe in order to provide adequate slope after expected settlement 
occurs. The maximum allowable velocity shall be 10 fps and shall be avoided 
by adjusting slopes, by increasing the pipe diameter, or by utilizing a vertical 
curve transition to lower velocities per subsections 2.2.4 and 2.2.9.4.  If the 
Senior Civil Engineer approves a velocity greater than 10 fps,  the pipe shall 
be upgraded to SDR 18 PVC (standard dimension ratio polyvinyl chloride), 
concrete-encased VC (vitrified clay), or PVC sheet-lined reinforced concrete 
pipe. 
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TABLE 1-1 
CITY OF SAN DIEGO SEWER DESIGN GUIDE 

DENSITY CONVERSIONS 
 

Zone 
 

Maximum 
Density 

(DU/Net Ac) 

 
Population  

per DU 

 
Equivalent 
Population 

(Pop/Net Ac) 
 

 
AR-1-1, RE-1-1 

 
0.1 

 
3.5 

 
  0.4 

 
RE-1-2 

 
0.2 

 
3.5 

 
  0.7 

 
AR-1-2, RE-1-3 

 
1 

 
3.5 

 
  3.5 

 
RS-1-1, RS-1-8 

 
1 

 
3.5 

 
  3.5 

 
RS-1-2, RS-1-9 

 
2 

 
3.5 

 
  7.0 

 
RS-1-3, RS-1-10 

 
3 

 
3.5 

 
10.5 

 
RS-1-4, RS-1-11 

 
4 

 
3.5 

 
14.0 

 
RS-1-5, RS-1-12 

 
5 

 
3.5 

 
17.5 

 
RS-1-6, RS-1-13 

 
7 

 
3.5 

 
24.5 

 
RS-1-7, RS-1-14 

 
9 

 
3.5 

 
31.5 

 
RX-1-1 

 
11 

 
3.4 

 
37.4 

 
RT-1-1 

 
12 

 
3.3 

 
39.6 

 
RX-1-2, RT-1-2, RU-1-1 

 
14 

 
3.2 

 
44.8 

 
RT-1-3, RM-1-2 

 
17 

 
3.1 

 
52.7 

 
RT-1-4 

 
20 

 
3.0 

 
60.0 

 
RM-1-3 

 
22 

 
3.0 

 
66.0 

 
RM-2-4 

 
25 

 
3.0 

 
75.0 

 
RM-2-5 

 
29 

 
3.0 

 
87.0 

 
RM-2-6 

 
35 

 
2.8 

 
 98.0 

 
RM-3-7, RM-5-12 

 
43 

 
2.6 

 
111.8 

 
RM-3-8 

 
54 

 
2.4 

 
129.6 

 
RM-3-9 

 
73 

 
2.2 

 
160.6 

 
RM-4-10 

 
109 

 
1.8 

 
196.2 

 
RM-4-11 

 
218 

 
1.5 

 
327.0 
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TABLE 1-1 
CITY OF SAN DIEGO SEWER DESIGN GUIDE 

DENSITY CONVERSIONS (Continued) 
 

Zone 
 

Maximum 
Density 

(DU / Net Ac) 

 
Population  

Per DU 

 
Equivalent 
Population 

(Pop/Net Ac) 
 

 
Schools/Public 

 
8.9 

 
3.5 

 
 31.2 

 
Offices 

 
10.9 

 
3.5 

 
  38.2* 

 
Commercial/Hotels 

 
12.5 

 
3.5 

 
  43.7* 

 
Industrial 

 
17.9 

 
3.5 

 
  62.5* 

 
Hospital 

 
42.9 

 
3.5 

 
150.0* 

Figures with asterisk (*) represent equivalent population per floor of the building. 
 

Definitions: 
DU = Dwelling Units 
Ac = Acreage  
Pop = Population 
 
Net Acreage is the developable lot area excluding areas that are dedicated as public 
streets in acres.  Gross Area is the entire area in acres of the drainage basin, including 
lots, streets, etc. 
 
For undeveloped areas, assume Net Acreage = 0.8 x Gross Area in Acres 
 
For developed areas, calculate actual Net Acreage. 
 
Tabulated figures are for general case.  The tabulated figures shall not be used if more 
accurate figures are available. 
 
Population is based on actual equivalent dwelling units (EDU) or the maximum estimate 
obtained from zoning. 
 
Conversion of Fixture Units to Equivalent Dwelling Units (EDU):  The Water Meter 
Data Card, maintained by the Development Services Department, contains a table of 
plumbing fixtures that should be used for determining the equivalent dwelling units 
(EDU’s) for the purpose of estimating the rate of wastewater generation in residential, 
commercial, or industrial areas.  Currently, the basis for conversion is:  20 fixtures = 1 
EDU and 1 EDU = 280 gallons of wastewater per day. 
 
In high rise building areas, flow rates shall be based on the most current, adopted edition 
of the applicable Plumbing Code, assuming one lateral per area.  The most conservative 
flow rate shall govern. 



  

 

PUBLIC UTILITIES DEPARTMENT 
 

PEAKING FACTOR FOR SEWER FLOWS 
(Dry Weather) 

 
Ratio of Peak to Average Flow* 

Versus Tributary Population 
 

                 Ratio of Peak to      Ratio of Peak to 
  Population  Average Flow   Population  Average Flow 

 
 200  4.00    4,800 2.01 
 500  3.00    5,000 2.00 
 800  2.75    5,200 1.99 
 900  2.60    5,500 1.97 
 1,000  2.50    6,000 1.95 
 1,100  2.47    6,200 1.94 
 1,200  2.45    6,400 1.93 
 1,300  2.43    6,900 1.91 
 1,400  2.40    7,300 1.90 
 1,500  2.38    7,500 1.89 
 1,600  2.36    8,100 1.87 
 1,700  2.34    8,400 1.86 
 1,750  2.33    9,100 1.84 
 1,800  2.32    9,600 1.83 
 1,850  2.31    10,000 1.82 
 1,900  2.30    11,500 1.80 
 2,000  2.29    13,000 1.78 
 2,150  2.27    14,500 1.76 
 2,225  2.25    15,000 1.75 
 2,300  2.24    16,000 1.74 
 2,375  2.23    16,700 1.73 
 2,425  2.22    17,400 1.72 
 2,500  2.21    18,000 1.71 
 2,600  2.20    18,900 1.70 
 2,625  2.19    19,800 1.69 
 2,675  2.18    21,500 1.68 
 2,775  2.17    22,600 1.67 
 2,850  2.16    25,000 1.65 
 3,000  2.14    26,500 1.64 
 3,100  2.13    28,000 1.63 
 3,200  2.12    32,000  1.61 
 3,500  2.10    36,000 1.59 
 3,600  2.09    38,000 1.58 
 3,700  2.08    42,000 1.57 
 3,800  2.07    49,000 1.55 
 3,900  2.06    54,000 1.54 
 4,000  2.05    60,000 1.53 
 4,200  2.04    70,000 1.52 
 4,400  2.03    90,000 1.51 
 4,600  2.02     100,000+ 1.50 
                                                                                                                                                                                                                           

 
*Based on formula: Peak Factor = 6.2945 x (pop)-0.1342 

  (Holmes & Narver, 1960) 

FIGURE 1-1 
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OFFSITE SEWER ANALYSIS 
10-INCH DIAMTER SEWER LINE  

RUNNING THROUGH EXISTING EASEMENT 
ADJACENT TO PROJECT 
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AND 
PRELIMINARY ONSITE PRIVATE SEWER ANALYSIS 
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SANITARY DRAINAGE 

Maximum drainage fixture units for a fixture trap and 
trap arm loadings for sizes up to 4 inches (100 mm) shall be 
in accordance with Table 702.2(1). 

702.2 Intermittent Flow. Drainage fixture units for inter­
mittent flow into the drainage system shall be computed on 
the rated discharge capacity in gallons per minute (gpm) 
(Lis) in accordance with Table 702.2(2). 

702.3 Continuous Flow. For a continuous flow into a 
drainage system, such as from a pump, sump ejector, air 
conditioning equipment, or similar device, 2 fixture units shall 
be equal to each gallon per minute (gpm) (Lis) offlow. 

TABLE 702.2(1) 
MAXIMUM DRAINAGE FIXTURE UNITS FOR A 

TRAP AND TRAP ARM* 

SIZE OF TRAP AND DRAINAGE FIXTURE 
TRAP ARM (inches) UNIT VALUES (DFU) 

1¼ I unit 

1½ 3 units 

2 4 units 

3 6 units 

4 8 units 

For SI Units: I inch= 25 mm 
* Exception: On self-service laundries. 

TABLE 702.2(2) 
DISCHARGE CAPACITY IN GALLONS PER MINUTE FOR 

INTERMITTENT FLOW ONLY* 

GPM I FIXTURE UNITS 

Up to 7½ I Equals 1 Fixture Unit 

Greater than 7½ to 15 Equals 2 Fixture Units 

Greater than 15 to 30 J Equals 4 Fixture Units 

Greater than 30 to 50 I Equals 6 Fixture Units 

For SI units : I gallon per minute= 0.06 Lis 

-

* Discharge capacity exceeding 50 gallons per minute (3.15 Lis) shall be 
determined by the Authority Having Jurisdiction. 

703.0 Size of Drainage Piping. 

703.1 Minimum Size. The minimum sizes of vertical, hori­
zontal, or both drainage piping shall be determined from the 
total of fixture units connected thereto, and additionally, in 
the case of vertical drainage pipes, in accordance with their 
length. 

703.2 Maximum Number of Fixture Units. Table 703.2 
shows the maximum number of fixture units allowed on a 
vertical or horizontal drainage pipe, building drain, or 
building sewer of a given size; the maximum number of 
fixture units allowed on a branch interval of a given size; 
and the maximum length (in feet and meters) of a vertical 
drainage pipe of a given size. 

703.3 Sizing per Appendix C. For alternate method of 
sizing drainage piping, see Appendix C. 

704.0 Fixture Connections (Drainage). 
704.1 Inlet Fittings. Drainage piping shall be provided 
with approved inlet fittings for fixture connections, 

174 

correctly located according to the size and type of fixture 
proposed to be connected. 

704.2 Single Vertical Drainage Pipe. Two fixtures set 
back-to-back, or side-by-side, within the distance allowed 
between a trap and its vent shall be permitted to be served 
by a single vertical drainage pipe provided that each fixture 
wastes separately into an approved double-fixture fitting 
having inlet openings at the same level. 

704.3 Commercial Sinks. Pot sinks, scullery sinks, dish­
washing sinks, silverware sinks, and other similar fixtures I 
shall be connected directly to the drainage system. A floor 
drain shall be provided adjacent to the fixture, and the 
fixture shall be connected on the sewer side of the floor 
drain trap, provided that no other drainage line is connected 
between the floor drain waste connection and the fixture 
drain. The fixture and floor drain shall be trapped and 
vented in accordance with this code. 

705.0 Joints and Connections. 
705.1 ABS and ABS Co-Extruded Plastic Pipe and 
Joints. Joining methods for ABS plastic pipe and fittings 
shall be installed in accordance with the manufacturer's 
installation instructions and shall comply with Section 
705.1.1 through Section 705.1.3. 

705.1.1 Mechanical Joints. Mechanical joints shall be 
designed to provide a permanent seal and shall be of 
the mechanical or push-on joint. The push-on joint 
shall include an elastomeric gasket in accordance with 
ASTM D3212 and shall provide a compressive force 
against the spigot and socket after assembly to provide 
a pennanent seal. 

705.1.2 Solvent Cement Joints. Solvent cement joints 
for ABS pipe and fittings shall be clean from dirt and 
moisture. Pipe shall be cut square and shall be 
deburred. Where surfaces to be joined are cleaned and 
free of dirt, moisture, oil, and other foreign material, 
solvent cement in accordance with ASTM D2235 shall 
be applied to all joint surfaces. Joints shall be made 
while both the inside socket surface and outside surface 
of pipe are wet with solvent cement. Hold joint in place 
and undisturbed for 1 minute after assembly. [HCD 1 
& HCD 2] Plastic pipe and fittings joined with solvent 
cement shall utilize Low VOe primer(s), if a primer is 
required, and Low voe cement(s) as defined in 
Section 214. 0. 

705.1.3 Threaded Joints. Threads shall comply with 
ASME B 1.20.1. A minimum of Schedule 80 shall be 
permitted to be threaded. Molded threads on adapter 
fittings for transition to threaded joints shall be 
permitted. Thread sealant compound shall be applied to 
male threads, insoluble in water, and nontoxic. The 
joint between the pipe and transition fitting shall be of 
the solvent cement type. Caution shall be used during 
assembly to prevent over tightening of the ABS 
components once the thread sealant compound has 
been applied. 

705.2 Cast-Iron Pipe and Joints. Joining methods for cast- « 
iron pipe and fittings shall be installed in accordance with 

2016 CALIFORNIA PLUMBING CODE 

J 
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TABLE 703.2 
MAXIMUM UNIT LOADING AND MAXIMUM LENGTH OF DRAINAGE AND VENT PIPING 

SIZE OF PIPE (Inches) 1¼ 1½ 2 

Maximum Units 
Drainage Piping1 

Vertical 1 22 163 
Horizontal 1 1 83 

·-,-. --
Maximum Length 
Drainage Piping 

Vertical, (feet) 45 
Horizontal (unlimited) 

Vent Piping 
Horizontal and VerticaJ6 

Maximum Units I 
Maximum Lengths, (feet) 45 

For SI units: I mch = 25 mm, I foot = 304.8 mm 
Notes: 
1 Excluding trap arm. 

65 

83 
60 

2 Except sinks, urinals, and dishwashers - exceeding 1 fixture unit. 
3 Except six-unit Imps or wOler closets. 

85 

24 
120 

-

3 4 5 6 8 10 12 

484 256 600 1380 3600 5600 8400 
354 2165 4285 7205 26405 46805 82005 

- -
212 300 390 510 750 

-

84 256 600 1380 3600 - -
212 300 390 510 750 

4 Only four water closets or six-unit traps allowed on a vertical pipe or stack; and not to exceed three water closets or six-unit traps on a horizontal branch 
or drain. 

5 Based on ¼ inch per loot (20.8 mm/m) lope. For 1/s ofan inch per foot (10.4 mrn/m) slope, multiply horizon1al lixlure unit by a factor of0.8. 
6 The diameter of an individunl vent sha ll be not less than 1 ¼ inches (32 mm) nor less than one-half the diameter of the drain to which it is connected. 

Fixture unit load values for drainage and vent piping shall be computed from Table 702.1 and Table 702.2(2). Not to exceed one-third of the total 
permitted length of a vent shall be permitted to be installed in a horizontal position. Where vents are increased one pipe size for their entire length, the 
maximum length limitations specified in this table do not apply. This table is in accordance with the requirements of Section 901.3. 

the manufacturer's installation instructions and shall 
I comply with Section 705.2.1 or Section 705.2.2. 

)) 705.2.1 Caulked Joints. Caulked joints shall be firmly 
packed with oakum or hemp and filled with mollen 
lead to a depth of not less than 1 inch (25.4 mm) in one 
continuous pour. The lead shall be caulked thoroughly 
al the inside and outside edges of the joint. A fler 
caulking, the finished joint ball nol exceed ¼ of an 
inch (3.2 mm) below the rim of the hub. No paint, 
varnish, or other coatings shall be permitted on the 
joining material until after the joint has been tested and 
approved. 

)) 705.2.2 Mechanical Joints and Compression 
Jo in ts . Mechanical joint for cast-iron pipe and 
fitt ings shall be of the clastomeric compression type or 
mechanical joint coupling . ompre ion type joints 
with an elastomeric gasket for cast-iron hub and pigot 
pipe shall comply with A TM C564 and be tested in 
accordance wi th ASTM Cl563. Hub and spigot hall 
be clean and free of dirt, mud, sand, and foreign mate­
rials. Cut pipe shall be free from sharp edges. Fold and 
insert gasket into hub. Lubricate the joint following 
manufacturer's instructions. Insert spigot into hub until 
the spigot end of the pipe bottom out in the hub. Use 
the same procedure for the installation of fittings. 

A mechanical joint shielded coup ling type for 
hubless cast-iron pipe and fittings shall have a metallic 
hield in accordance witb A TM A I 056 A TM 

Cl277, ASTM Cl540, or CISPI 310. The elastomeric 
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gasket shall comply with ASTM C564. Hubless cast­
iron pipe and fittings shall be clean and free of dirt, 
mud, sand, and foreign materials. Cut pipe shall be free 
from sharp edges. Gasket shall be placed on the end of 
the pipe or fitting and the stainless steel shield and 
clamp assembly on the end of the other pipe or fitting. 
Pipe or fittings shall be seated against the center stop 
inside the elastomeric sleeve. Slide the stainless steel 
shield and clamp assembly into position centered over 
the gasket and tighten. Bands shall be tightened using 
an approved calibrated torque wrench specifically set 
by the manufacturer of the couplings. 

705.3 Copper or Copper Alloy Pipe (DWV) and Joints. (( 
Joining methods for copper or copper alloy pipe and I 
fittings shall be installed in accordance with the manufac­
turer's installation instructions and shall comply with 
Section 705.3.1 through Section 705 .3.4. 

705.3.1 Brazed Joints. Brazed joints between copper (( 
or copper alloy pipe and fittings shall be made with I 
brazing alloys having a liquid temperature above 
1000°F (538°C). The joint surfaces to be brazed shall 
be cleaned bright by either manual or mechanical 
means. Piping shall be cut square and reamed to full 
inside diameter. Brazing flux shall be applied to the 
joint surfaces where required by manufacturer's 
recommendation. Brazing filler metal in accordance 
with A WS A5.8 shall be applied at the point where the 
pipe or tubing enters the socket of the fitting. 
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