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Storm Drain Installation Detail Specifications 

Storm Drain System Design and Construction Guidelines 

A. DESCRIPTION 

The work shall include the furnishing of all material, labor, tools, implements, and 
equipment necessary to construct the storm drains, drop inlets, and manholes, complete 
and ready to operate; all construction to be in accordance with the details shown on the 
plans and with these specifications. 
 

B. MATERIALS 
 
1. Portland Cement Concrete 

a. Portland Cement Concrete (PCC) shall conform to the requirements of Section 90 
of the Caltrans Specifications1 and as herein specified. The concrete shall be Class 
“A” containing (6) sacks of portland cement per cubic yard of concrete. The grading 
of the combined aggregate shall conform with the requirements for one- and one-
half inch (1-1/2”) maximum. The consistency of the fresh concrete shall be such 
that the slump does not exceed four (4) inches as determined by the Test Method 
No. California 519A. 
 

b. Portland cement shall conform to ASTM C150/C150M-222, Type II, and shall be 
delivered in the original package with the brand name of the manufacturer plainly 
marked thereon. 
 

c. Reinforcing steel shall meet the requirements of the Caltrans Specifications, 
section 52-1.02B, “Bar Reinforcement”. 

 
2. Pipe  

Storm Drain mains shall be of reinforced concrete, cast in place concrete, ductile iron, 
polyvinyl chloride, or high-density polyethylene pipe. Corrugated metal pipe may be 
used above ground only, and only when approved by City Engineer. 

a. Reinforced Concrete Culvert Pipe (RCP) shall conform to Caltrans Specifications 
section 65-2. 

b. Cast in Place (CIP) Concrete Pipe shall conform to Caltrans Specifications section 
65-2. 

c. Corrugated Metal Pipe (CMP), when allowed, shall conform to Caltrans 
Specifications sections 66-1.02E, “Corrugated Steel Pipe”, or 66-102F, 
“Corrugated Aluminum Pipe.” 

d. Ductile Iron Pipe (DI) shall conform to ASTM standard A716-18(2022). 
e. Polyvinyl Chloride Pipe (PVC) shall of thickness no less than SDR 26 or C900. For 

private drains, SDR 35 may be allowed at City’s discretion. 
f. High Density Polyethylene (HDPE) pipe shall be in the N-12 form factor, which is 

classified as Type S, meaning smooth on the inside but is corrugated outside. 

 
1 Throughout this document, the term “Caltrans Specifications” refers to Caltrans Standard Specifications, 2018 
edition. 
2 C150/C150M-22 “Standard Specification for Portland Cement”, www.astm.org, last updated July 26, 2022. 
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g. Select Backfill Material shall be Class 2 Aggregate Base, 3/4” maximum gradation.  
Select backfill material shall have a size and a gradation falling within the following 
limits: 

 
Sieve Size   % Passing Sieve 
1”     100 
3/4”     90 to 100 
No. 4     35 to 60 
No. 30     10 to 30 
No. 200    2 to 9 

The material shall compact to a relative compaction of ninety (90) percent. The 
relative compaction is that determined by the Test Method No. California 216 
Materials and Research Department, California Division of Highways. The 
material shall have a minimum sand equivalent value of twenty-five (25) as 
determined by the test method currently in use by the California Division of 
Highways. 

The in-place density and moisture of soils and aggregates may be determined 
using nuclear methods and the area concept as per Test Method No. California 
231 with the following conditions.  The test maximum density shall be determined 
as specified in Part II of test Method No. California 216.  A minimum of one in-
place density test using the sand volume method as prescribed in Part I of Test 
Method No California 216 shall be taken to standardize the nuclear gauge for each 
type of soil or aggregate.  After correlation is assured and the equipment 
standardized, then the nuclear gauge may be used as directed by the Engineer. 
 

h. Optional backfill material may be Controlled Density Fill (CDF) Mix No. 1500 (95% 
relative compaction).  CDF shall be a mixture of Portland cement, sand, and 1” 
maximum coarse aggregate, air entraining agent and water, batched by a ready-
mixed concrete plant and delivered to the job site by means of transit mixing trucks.  
CDF may also contain Class F Pozzolan (Fly Ash).  CDF shall be free of asphaltic 
material. 
 
Cement shall meet the standards as set forth in ASTM C150/C150M-22, type II 
Cement.  Fly ash shall meet the standards as set forth in ASTM C-618, for Class 
F Pozzolans.  The fly ash shall not inhibit entrainment of air.  Sand shall meet the 
standards as set forth in ASTM C33. 
 
Mix proportions shall be determined by the producer of the control density fill to 
produce a flowable fill mixture which will not segregate.  Each yard shall contain 
not less than 50 pounds of Portland cement and not less than a total of 100 pounds 
of cementious material.  The contractor shall supply a mix design two weeks prior 
to any use of control density fill.  CDF shall have a compressive strength of 75-200 
PSI at 28 days and a minimum slump of 6”. 
 
The consistency of CDF shall be such that all trench voids are filled with minimum 
rodding or vibrating, but not so wet as to cause excessive shrinkage. 
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3. Storm Drain Manhole Materials 
a. Precast manhole sections shall conform with the plans and with ASTM C478-68 

as amended to date. Manhole cones shall be the concentric type unless otherwise 
shown on the plans or required by the Technical Specifications.  Manholes shall 
be constructed without steps.  A minimum of nine inches (9”) and a maximum of 
twenty-four inches (24”) total depth of three-inch (3”) and six-inch (6”) grade rings, 
as shown on the standard drawings, shall be required on all manholes unless 
otherwise required by the Technical Specifications or contract plans. 
 

b. Casting for manhole ring, cover, and other purposes, shall conform accurately to 
the form and dimensions shown on the detailed drawings.  Castings must have 
workmanlike finish, free from blow and sand holes or defects of any kind and shall 
be made from a superior quality of tough even-grained gray iron and shall possess 
a tensile strength of not less than twenty thousand (20,000) pounds per square 
inch. 

 
c. Before leaving the foundry, they shall be thoroughly cleaned and coated by dipping 

in asphalt applied at a temperature of three hundred degrees Fahrenheit (300°F) 
in such a manner as to provide a firm, durable, tenacious coating. 

 
d. Portland Cement shall conform to ASTM designation ASTM C150/C150M-22, 

Type II. 
 

e. Portland Cement Concrete for manhole bases shall conform to the requirements 
of Section 90, “Concrete,” of the Standard Specifications current revision and as 
herein specified. 

 
f. The concrete shall be class “A” containing six (6) sacks of Portland Cement per 

cubic yard of concrete.  The grading of the combined aggregate shall conform with 
the requirements for one and one-half (1 ½”) inch maximum.  The consistency of 
the fresh concrete shall be such that the slump does not exceed four inches (4”) 
as determined by Test Method No, California 519A or 520.  The test method used 
shall be determined by the Engineer. 

 
g. All mortar used in the construction of manholes shall consists of one (1) part 

Portland Cement and two (2) parts sand, and shall conform to Section 51-1.02F, 
“Mortar,” of the Standard Specifications and as herein specified. 
 

4. Storm Drain Trench Excavation 
a. Alignment shall be in accordance with the provisions of the City Standard. 

 
b. Any existing pavement over the trench shall be cut, removed, and hauled away 

from the job. Pavement shall be cut as specified in City Standard Details 219.1 
through 219.3. All storm drains shall be laid in open trench as indicated on the 
plans or as directed by the Engineer. Minimum width of trench shall be half the 
pipe outside diameter wider than the pipe on each side. 

 
c. Whenever the maximum allowable trench width is exceeded for any reason, the 

Contractor shall, at his expense, embed or cradle the pipe in concrete in a 
manner satisfactory to the Engineer.  
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d. The trench shall be excavated a minimum of four (4 ") inches below the grade of 
the bottom of the pipe and sufficient "Select Backfill Material" shall be placed in 
the trench and tamped to bring the trench bottom up to the grade of the bottom of 
the pipe. The relative compaction of the tamped material shall not be less than 
ninety (90%) percent as determined by Test Method No. California 216. It is the 
intention of these requirements to provide firm, uniform bearing for the pipe. 
 

e. At street crossings or where existing driveways occur on a street, the Contractor 
shall make provisions for trench crossings at these points, either by means of 
backfill or temporary bridges, as the Engineer may direct. Free access must be 
provided to all fire hydrants, water gate valves and private drives. Means shall be 
provided whereby all storm and wastewater can flow uninterrupted in the gutters 
or drainage channels. 

 
f. All trench excavation shall be properly braced and supported with shoring 

equipment, as set forth in the rules, orders and regulations of the State of 
California Division of Occupational Safety and Health (Cal/OSHA). Failure to 
comply with any of these rules, orders and regulations shall be sufficient cause 
for the Engineer to immediately suspend all work. Compensation for losses 
incurred by the Contractor by such an emergency suspension shall not be 
allowed. The Contractor shall backfill the ditch in a manner such that the removal 
of the shoring will not disturb the initial backfill. 

 
g. The Contractor shall keep the streets sufficiently watered and swept of all loose 

material produced by the excavating operations in order that traffic and 
construction does not raise an objectionable amount of dust.  When directed by 
the Engineer, the Contractor shall apply a suitable dust palliative to control dust. 

 
h. The Contractor shall furnish, install, and operate all necessary equipment to keep 

trenches reasonably free from water. All water removed from trenches or flushed 
from pipes shall be disposed of in a manner that will cause no injury to public or 
private property or cause no nuisance or menace to the public. Under no 
circumstances will the laying of pipe or the placing of concrete in water be 
permitted. 

 
5. Storm Drain Pipe Laying 

a. No pipe shall be laid until PW&U inspects and approves the condition of the 
bottom of the trench. 
 

b. Pipe laying shall proceed upgrade with the spigot ends of bell and spigot pipe 
pointing in the direction of flow. Each piece shall be laid true to line and grade 
and in such a manner as to form a close concentric joint with the adjoining pipe 
and to prevent sudden offsets in the flow line. As the work progresses, the 
interior of the storm drain shall be cleaned of all dirt and debris of every 
description. Pipe shall not be laid when the condition of the trench or the weather 
is unsuitable. At times when work is not in progress, open ends of pipe and 
fittings shall be closed.  

 
c. Unless otherwise indicated on the drawings or directed by PW&U, pipe shall be 

placed on prepared subgrade of imported material at least four inches (4") deep 
below the barrel of the pipe. The imported material shall be Class 2 Aggregate 
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Base, as specified in Section B.2.g. of these specifications, and thoroughly 
compacted to obtain a final density of at least ninety percent (90%) of maximum 
at optimum moisture as determined by Test Method No. California 216. 

 
d. When additional gravel or crushed rock is required to stabilize a soft, wet, or 

spongy foundation caused by the operations of the Contractor in order to 
stabilize a trench bottom, such gravel or crushed rock shall be furnished at the 
Contractor’s expense. 
 
PW&U shall approve the suitability of the trench bottom based on the 
recommendations of the soil engineer as to the amount of gravel required to 
stabilize a soft foundation.  The contractor shall remove any soft material and 
replace it with gravel or crushed rock when ordered to do so by the Engineer. 
Such gravel or crushed rock shall be of a size and gradation falling within the 
following limits: 
  Sieve Size    % Passing Sieve 
  1-1/2”      100 
  1”      95-100 

1/2”      0-30 
No. 4      0-4 
 

6. Excavation, Backfill, and Resurfacing 
a. All excavation, backfill, and resurfacing required for installation of storm drains 

shall be as shown on City Standard Trench Details. 
 

b. Excess material from excavation shall become the property of the contractor and 
shall be disposed of to the satisfaction of PW&U and in accordance with all 
applicable waste-disposal regulations. 
 

c. The contractor shall not excavate within six feet (6’) of any City Valve, tie-down, 
thrust block, or fire hydrant without prior approval of PW&U. 

 
7. Flushing and Cleaning Storm Drain Lines 

a. Two hydro flushings are required, with each flushing followed by a video 
inspection. The first hydro flushing occurs at finished rock grade of street section. 
The second is to be performed at the conclusion of final paving and iron raising. 
Debris flushed from the system must be captured and removed from the lowest 
manhole prior to entering an active storm drain system maintained by the City. 
Care shall be exercised to remove all debris from each manhole. 

 
b. All new storm drain mains shall be video inspected.  Pipe joint separations, low 

or high spots, cracked or chipped pipe, deflection, improper lateral connections, 
infiltration, and all other pipe material and/or installation defects identified shall be 
corrected by the Contractor. 
 
The second video inspection shall be conducted after all new work, including 
backfill and pipe testing, is completed and all street structural section aggregate 
subbase is in place and compacted but prior to placement of aggregate base and 
AC paving.  
 



Page 6 of 7 
 

The Contractor shall hire an independent inspection service to perform a video 
inspection of all newly constructed storm drains. All video files of the inspection 
shall be produced and delivered to the Engineer in digital (.wmv) format. With 
each file shall be submitted a digital log of the inspection, created in Microsoft 
Word file format. 
 
The following conditions shall exist prior to the second video inspection.  
 
i. All storm drain lines shall be installed, backfilled, and compacted. 
ii. All structures shall be in place, all channeling complete and all pipelines 

accessible from structures. 
iii. All other underground facilities, utility piping and conduit within two feet of the 

storm drain main, shall be installed. 
iv. All compaction required shall be completed.  
v. Pipelines to be tested shall be flushed. 
vi. The final water test shall have been completed.  
vii. Immediately before the video inspection, hydro flush all lines.  

When the above work has been completed, the Contractor shall notify the 
Engineer 48 hours in advance of the date for video inspection. During this 
inspection, the Contractor or his authorized representative shall be present to 
observe the video in real time as it is provided by the camera.  

The following video observations shall be considered defects in the construction 
of the storm drain pipelines and will require corrections prior to acceptance.  
 
i. Off grade – 1” or more deviation from grade  
ii. Joint separations – more than 3/4” 
iii. Offset joints  
iv. Chips in pipe ends – none more than 1/4” deep  
v. Cracked or damaged pipe or evidence of the presence of any external 

objects bearing upon the pipe (rocks, roots, etc.)  
vi. Infiltration 
vii. Debris or other foreign objects 
viii. Other obvious deficiencies when compared to Approved Plans and 

Specifications, and these Standards and Standard Drawings  

The Contractor shall be notified in writing of any deficiencies revealed by the 
video inspection that will require repair, following which the Contractor shall 
excavate and make the necessary repairs and request a video re-inspection. 
Video re-inspection shall be at the Contractor’s expense.  

The City Engineer shall be given one-week written notice by the Contractor for 
video inspection. 

 
C. TRAFFIC CONTROL 

1. Traffic control shall conform with Section 12 of the State of California 2018 Standard 
Specifications, shall meet the current edition of the Manual of Uniform Traffic Control 
Devices (MUTCD CA), and shall be approved by the City of Petaluma. 
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All costs including flagging shall be the responsibility of the Contractor.  The 
Contractor shall provide safe passage for vehicular, bicycle and pedestrian traffic 
through the work at all times. 

2. Access to public and private buildings, businesses, and driveways shall be 
maintained by the Contractor.  The Contractor shall provide approved metal “bridge” 
or temporary backfill for access when and where required within one-half (1/2) hour 
after request by the City Inspector, except that emergency vehicles and personnel 
shall be provided immediate access at all times. 

3. The contractor shall notify the property owner at least five (5) calendar days prior to 
any activity that will impact access to their property. 
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