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DIVISION V 
STORM AND SANITARY SEWERS 

 
This division is written so that ordinarily the type of construction described is complete but, 
where applicable, other divisions are considered a part of this specification. 
 
SECTION 25 - SCOPE OF WORK 
 
The work covered by this division of the specifications consists of furnishing all labor, plant, 
equipment, appliances, and materials and performing all operations necessary to construct 
and complete storm and sanitary sewers and appurtenances in strict accordance with these 
specifications, the applicable drawings, and subject to the terms and conditions of the contract. 
 
SECTION 26 - MATERIALS 
 
26.01 Reinforced Concrete Pipe.   All reinforced concrete pipe shall meet the requirements 
and specifications of Reinforced Concrete Culvert, Storm Drain and Sewer Pipe, ASTM C76, 
Class III, and subsequent revisions, or as otherwise shown in the plans. 
 
26.02 Concrete Pipe Joints. 
 
 1. Rubber Joint Filler.  Rubber based joint filler shall be used on all concrete  pipe 

joints unless otherwise specified. 
2. Gasket Type Joints.  When gasket type joints are required, they shall be as 

follows: Bell and Spigot Pipe Joints, ASTM C361, and subsequent revisions 
Tongue and Groove Pipe Joints, ASTM C443, and subsequent revisions. 

All new storm sewer piping will be plastic or concrete where possible. 
 
26.03 Vitrified Clay Pipe.   All vitrified clay pipe shall meet the requirements and 
specifications for Extra Strength Clay Sewer Pipe conforming to ASTM C700 or C425 
compression joint and subsequent revisions or as otherwise shown on the plans. 
 
26.04 Vitrified Clay Pipe Factory-Fabricated Joints.  All vitrified clay pipe shall have O-ring 
gasket factory-fabricated joints that meet the requirements and specifications for Vitrified Clay 
Pipe Joints Using Materials Having Resilient Properties, ASTM C700 and subsequent 
revisions or as otherwise shown on the plans. 
 
26.05 Cast Iron Pipe and Fittings.   See Division VI, Water Mains. 
 
26.06 Cast Iron Pipe Joints.  See Division VI, Water Mains. 
 
26.07 Portland Cement Concrete.   The concrete shall be air-entrained as specified in 
Division III, Curb and Gutter, Sidewalks, and Driveways, in the section entitled Materials -- 
Sand-Gravel. 
 
26.08 Reinforcement.   The deformed bars that are used in reinforcing shall be Type B, 
Grade 2. 
 
26.09 Structural Brick.  Bricks shall be of the type that are satisfactory to the Engineer and 
shall be laid in 1:2 cement mortar. 
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26.10 Storm Sewer Inlet Frames and Grates.  The frames and grates shall be of cast iron 
with tensile strength test not less than Class 25. 
 
26.11 Manhole Rings and Covers.  Unless shown otherwise on the plans, the rings and 
covers for manholes shall be 450 pound cast iron machined rings and covers with tensile 
strength test not less than Class 25. 
 All manholes will be inspected when any work is being done around the manhole ring 
and/or cover. 
 
26.12 Grout.  Grout, where required, shall consist of equal parts of sand and cement with 
sufficient water to produce the proper consistency. 
 
26.13 Manholes.  All concrete used in the construction of manholes shall be in accordance 
with the following Sulfate Resistant Concrete Specifications, Section 26.15, dated March 20, 
2002.  This shall include all concrete used in the construction of pre-case manholes, manhole 
bases, and manhole inverts. 

26.14 Core Drilling.  If a sewer service is installed by core drilling into the public sanitary sewer 
main, the connection will be televised at the Contractor’s expense prior to acceptance by the 
City. 

26.15 Sulfate Resistant Concrete Specifications 
 

March 20, 2002 
SUBMITTALS 
 

A. Shop Drawings: 
 

1. Curing compound data 
2. Complete data on the concrete mix, including aggregate gradations and 

admixtures, in accordance with ASTM C94 
        

B. Quality Control Submittals: 
 

1. Manufacturer’s application instructions for curing compound. 
2. Ready-mix delivery tickets for each truck in accordance with ASTM C94. 
 

QUALITY ASSURANCE 
 

A. Concrete and Reinforcement: Unless otherwise specified. Meet the requirements of 
ACI 301                                                                                   and 318/318R 

B. Precast Reinforced Concrete: Unless otherwise specified. Meet the requirements of 
ASTM C478 

 
C. Formwork: Unless otherwise specified, follow the recommendations of ACI 347. 

 
D. Hot Weather Concreting: Conform to ACI 305R 

 
E. Cold Weather Concreting: Conform to ACI 306R 
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ENVIRONMENTAL REQUIREMENTS 
 

A. Do not place Concrete when the ambient temperature is below 40 degrees F or 
approaching 40 degrees F and air temperature less than 40 degrees F for the first 7 
days, without special protection to keep Concrete above 40 degrees F. 

 
B. Do not use curing compound where solvents in the curing compounds are prohibited 

by state or federal air quality laws. Use only water curing methods. 
 
CONCRETE 
 

A. Ready-mixed meeting ASTM C94, Option A. 
 

B. Portland Cement: ASTM C595, Type IP containing less than 8 percent tricalcium 
aluminate. 

 
C. Admixtures: 

 
1. Air-Entraining; ASTM C260. 
2. Water-Reducing; ASTM C494, Type A or D. 
3. Superplasticizer: ASTM C494, Type for G. 
4. Fly Ash: ASTM C618, Class C or F; not to exceed 25% total pozzolan by 

weight. 
 

D. Mix Design: 
 

1. Minimum Allowable 28 day Compressive Field Strength: 4,000 psi when cured 
and tested in accordance with ASTM C31 and C39. 

2. Coarse Aggregate Size: 0.5-inch and smaller, 40% Limestone by volume 
minimum; State of Nebraska approved source. 

3. Water/Cement Ratio: 0.38%. 
4. Air Entrainment: Between 5.0 to 7.5%. 
5. Water Reducers: Use in all concrete as per manufactures recommended 

guidelines. 
6. Suerplasticizer: Use in all walls. Use in slabs at CONTRACTOR’s option. 
7. Slump Range: 1 to 4 inches; before addition of Suerplasticizer. 
8. Slump Range: 5 to 9 inches; after addition of Suerplasticizer. 

 
E. Mixing: Minimum 70 and maximum 270 revolutions of mixing drum. 

        Nonagitating equipment is not allowed. 
 

REINFORCING STEEL 
 

A. Deformed Bars: ASTM A615, Grade 60. 
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FORMWORK 
 

A. Form Material 
1. Use hard plastic finished plywood for exposed areas, and new shiplap or 

plywood for unexposed areas. 
2. Earth cuts may be used for forming footings. 
 

B. Form Ties: 
1. Fixed conical or spherical type inserts that remain in contact with forming 

material and allow for dry packing of form ties holes. 
2. Ties shall withstand pressures and limit deflection of forms to acceptable limits. 
3. Wire ties are not acceptable. 
 

C. Construction:  
1. In accordance with ACI 347. 
2. Make joints tight to prevent escape of mortar and to avoid formation of fins. 
3. Brace as required to prevent distortion during concrete placement. 
4. Brace as required to prevent distortion during concrete placement. 

On exposed surfaces locate form ties in uniform pattern or as shown. Construct 
so ties remain embedded in the wall with no metal within 1 inches of concrete 
surface when forms, inserts, and tie ends are removed. 
  

D. Form Removal: 
1. Remove forms with care to prevent scarring and damaging the surface. 

 
PLACING REINFORCING STEEL 
 

A. Unless otherwise specified, place reinforcing steel in accordance with CRSI 
Recommended practice for placing Reinforcing Bars. 

 
B. Splices and Laps: 

 
1. Top Bars: Horizontal bars placed such that 12 inches of fresh concrete is cast 

below in single placement. 
2. Horizontal wall bars are considered top bars. 
3. Laptop bars 42 diameters or minimum 24 inches. 
4. Lap all other bars 30 diameters or minimum 18 inches. Tie splices with 18-

gauge annealed wire as specified in CRSI Standard. 
 
PLACING CONCRETE 
 

A. Place concrete in accordance with ACI 301. 
 

B. Prior to placing concrete, remove water from excavation and debris and foreign 
material from forms. Check reinforcing steel for proper placement and correct 
discrepancies. 

 
C. Before depositing new concrete on old concrete, clean surface using sandblast or bush 

hammer or other mechanical means to obtain a ¼-inch rough profile. 
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D. Place concrete as soon as possible after leaving mixer, without segregation or loss of 
ingredients, without splashing forms or steel above, and in layers not over 2 feet deep. 
Place within 1-1/2 hours after adding cement mix. 

 
E. 8 feet maximum vertical drop to final placement, when not guided with chutes or other 

devices to prevent segregation due to impact with reinforcing. 
 
COMPACTION 
 

A. Vibrate concrete as follows: 
 

1. Apply approves vibrator at points spaced not farther apart than vibrator’s 
effective radius. 

2. Apply close enough to forms to vibrate surface effectively but not damage form 
surfaces. 

3. Vibrate until concrete becomes uniformly plastic. 
4. Vibrator must penetrate fresh placed concrete and into previous layer of fresh 

concrete below. 
 
CONSTRUCTION JOINTS 
 

A. Locate as shown or as approved. 
 
FINISHING 
 

A. Floor Slabs and Tops of Walls 
 

1. Screed surface to true level planes. 
2. After initial water has been absorbed, float with wood float and trowel with steel 

trowel to smooth finish free from trowel marks. 
3. Do not absorb wet spots with neat cement. 

 
B. Unexposed Slab Surfaces: Screed to true surface, bull float with wood float, and wood 

trowel to seal surface. 
  
PROTECTION AND CURING 
 

A. Protect fresh concrete from direct rays of sunlight, drying winds, and wash by rain. 
B. Keep concrete slabs continuously wet for a 7-day period. Intermittent wetting is not 

acceptable or use curing compound only where approved by ENGINEER. Cure formed 
surfaces with curing compound applied in accordance with manufacturer’s directions 
as soon as forms are removed and finishing is completed. 

C. Remove and replace concrete damaged by freezing. 
                                   
FIELD TESTS  

A. Evaluation of Concrete Field Strength: In accordance with ACI 318/318R 
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SECTION 27 - CONSTRUCTION METHODS 
 
27.01 Excavation.   The ditch shall be excavated along the lines and to the depth as 
designated by the Engineer.  The Contractor shall furnish, at Contractor’s expense, all planks, 
stakes, spikes, grade boards, and twine that may be required.  The Engineer shall have the 
right to limit the amount of trench that may be opened in advance of the line of work.  Should 
the trench be excavated to a greater depth than that given by the Engineer, the Contractor 
shall refill to grade, at Contractor’s expense, with good, well-tamped material.  Trenches, 
where required, shall be properly sheeted and braced.  The bottom of the trench under each 
pipe shall be shaped to receive the bottom quadrant of the pipe barrel.  Bell holes shall be 
excavated so, after placement, only the barrel of the pipe receives bearing pressure from the 
trench bottom. 
 Whenever wet or unstable soil that is incapable of properly supporting the pipe, as 
determined by the Engineer, is encountered in the trench bottom, such soil shall be removed 
to the depth and length determined by the Engineer and the trench backfilled to grade with 
sand, gravel, or other suitable material. 
 All grading in the vicinity of trench excavation shall be controlled to prevent surface 
water from flowing into the trench.  Any water accumulating in the trench shall be removed by 
pumping or other approved method.  Material excavated from the trench shall be stacked in an 
orderly manner a sufficient distance back from the edge of the trench to avoid overloading and 
to prevent slides or cave-ins.  Materials unsuitable for backfilling shall be wasted by the 
Contractor as directed by the Engineer. 
 A minimum of one foot of topsoil (unless otherwise noted on the plans) shall be 
removed in any and all areas covered by vegetation.  This topsoil shall be stockpiled 
separately from the material removed from the remainder of the trench.  After the pipe is 
installed and the trench backfilled to an elevation one foot (unless otherwise noted on the 
plans) below grade, the topsoil shall be replaced and compacted as previously described. 
 Excavation will not be classified.  Whatever material is encountered shall be excavated 
to the proper grades and, if in any location such material is not sufficient to provide a uniform, 
even bed for the pipe, the trench shall be excavated at least three (3) inches deeper than the 
grade at the bottom of the pipe and the space thus excavated shall be refilled with earth or 
sand and thoroughly compacted. 
 Trench excavation shall not be paid for separately but shall be considered incidental to 
the sewer in place. 
 
27.02 Protection of Existing Utilities.   The accuracy of location of existing underground 
utilities as shown on the plans is not guaranteed.  It shall be the duty of the Contractor to 
locate these utilities in advance of excavation and to protect them from damage after 
uncovering.  No house service lines are shown on the plans.  The Contractor shall contact the 
owners of the utilities for assistance in locating these service lines.  Any expense incurred by 
reason of damaged or broken lines shall be the responsibility of the Contractor. 
 
Pipe Laying and Jointing.   Pipe shall be protected at all times against impact shocks and free 
fall.  Laying of pipe in finished trenches shall be commenced at the lowest point with the spigot 
ends on bell-and-spigot pipe and tongue ends on tongue-and-groove pipe pointing in the 
direction of the flow.  Pipe shall be set firmly to line and grade and, preparatory to making pipe 
joints, all surface of the pipe to be jointed shall be cleaned and dried.  Joints shall be made 
tight to meet requirements of tests specified in the section of these specifications entitled 
Exfiltration, Infiltration, and Air Testing. 
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 Sewer trenches shall be kept free from water by a method approved by the Engineer.  
The Contractor shall not pump sewage into a street or pump to a storm sewer unless 
authorized by the Engineer.  Sanitary sewage must be returned to the sanitary sewer by 
means of pipe and hoses unless it is impossible to do so.  In that instance, disposal must be 
approved by the Engineer. 
 
27.04 Manholes.   Manholes shall be constructed as indicated on the plans.  Tops shall be 
fitted with cast iron rings and covers weighing approximately 450 pounds and satisfactory to 
the Engineer.  Manhole steps, where indicated on plans shall be injection molded copolymer 
polypropylene steel reinforced rod type step. Placement shall be in manholes over three (3) 
feet in depth, placed on approximately sixteen (16) inch centers.  Drop inlet manholes shall be 
constructed where indicated on the plans. 
 Manholes of Precast sections conforming to ASTM C478 specifications may be used. 
 The three (3) types of manhole construction which have been approved are as follows: 

• Type 1 – Standard Manhole 
• Type 2 – Manhole with ConShield  
• Type 3 – Manhole with ConShield and Epoxy Coating 

Any substitutes must be approved by the Public Works Director. 
Revised 1-6-2023 

 
27.05 Storm Sewer Inlets.   Storm sewer inlets shall be of the type as shown on the plans 
and constructed as per the detailed drawings. 
 
27.06 Pipe Bedding.   For Class “C” bedding, the space between the pipe and the side of the 
excavation up to one (1) foot above the top of the pipe shall be filled with sand or fine earth in 
layers of not more than six (6) inches thick and carefully tamped to form a solid bedding. 
 For Class “B” bedding, the trench shall be backfilled with a granular fill of crushed 
stone or pea gravel to an elevation which is half the diameter of the pipe, and the remaining 
distance from half the diameter of the pipe to one (1) foot above top of pipe shall be a tamped 
backfill as specified for Class “C” bedding.  The granular fill shall have not less than 95% 
passing 1/2” and not less than 95% retained on a #4 sieve, shall be placed in not more than 
six (6) inch layers and compacted by slicing with a shovel. 

 
27.07 Trench Backfill.   The area more than one foot over the top of pipe shall be designated 
as trench backfill.  Trenches shall not be backfilled until all required tests are performed and 
until the system installed conforms to the requirements of the plans and specifications.  The 
trenches shall then be carefully backfilled up to one foot above the top of the pipe as specified 
in the section entitled Pipe Bedding.  The balance of the excavated material shall be 
consolidated in the following manner.  As backfilling proceeds, the entire mass shall be 
vibrated with a mechanical vibrator, provided, however, in all locations where plastic soils are 
encountered, the backfill material shall not be placed until the moisture content is low enough 
to obtain maximum density when tamped into place with mechanical tampers.  Materials for 
tamped backfill and the method of placement and compaction thereof shall be specified for 
Class “C” pipe bedding.  The completion of the trench backfill under pavement shall be done 
according to the section of these specifications entitled Backfilling Under Pavement. 
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Trench backfill and compaction testing shall adhere to the following requirements: 
 

A. Public Right-of-Way:  Backfill shall be compacted to at least 95% of the maximum 
dry density (obtained at optimum moisture content plus or minus 2% for silt or clay 
with no required moisture content for sand) as determined by AASHTO Method 
T99.  The minimum frequency shall be one test for every 12” compacted lift for an 
area or length worked, but no more than 300’ apart.  A minimum of one test shall 
be taken for every 12” compacted lift for each street crossing regardless of the 
length. 

 
B. Public Utility Easement:  Backfill shall be compacted to at least 90% of the 

maximum dry density (obtained at optimum moisture content plus or minus 2% for 
silt or clay with no required moisture content for sand) as determined by AASHTO 
Method T99.  The frequency shall be the same as that for public right-of-way.  A 
minimum of one test shall be taken for every 12” lift for each easement crossing, 
regardless of the length. 

 
 The Engineer in charge shall be furnished a copy of the density testing results. 

Information on length or area worked, material identification and description, test 
thickness such as probe length or sample depth, location of sample, elevation of 
sample, etc. shall be recorded for each sample. 

 
In unimproved areas such as easements and alleys, the trench or opening may be backfilled 
with sand which shall be flushed into place with water, provided the top twelve (12) inches of 
backfill shall be made of the excavated topsoil. 
 
No separate or additional payment will be made for backfill compaction and density testing. 
 
27.08 Backfilling Under Pavement.    
Standard backfill methods shall be as specified in the section of these specifications 
entitled Trench Backfill. When standard backfill methods are used, density tests will be 
required for each twelve (12) inch lift of compacted material placed and for each 300 
lineal feet of trench regardless of the length Density test results shall be submitted to 
the Engineer before acceptance of the project by the City. Use of nonshrinkable 
backfill may be required or may be requested for substitution of standard backfill 
methods by the Contractor under all street sections, existing or proposed, with the 
approval of the Director Public Works. 
 
Trenches shall not be backfilled until all required tests are performed and the system conforms 
to the plans and specifications.  The Contractor shall maintain the sewer trench backfill for one 
(1) year from the date of acceptance of the project by the City. 

         Revised 6-25-2021 
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27.09 Nonshrinkable Backfill.   
All excavations where a sidewalk, curb, gutter, or paved street has been cut or where 
new paving (concrete or asphalt) will be placed may be backfilled using nonshrinkable 
backfill per Section 27.08. The backfill shall be filled to the subgrade of the undisturbed 
sidewalk, curb, gutter, paving, or earth surface. The nonshrinkable backfill shall be a 
mixture of sand, gravel, Portland cement, and water (such as State of Nebraska 
Department of Transportation Standard Specifications for Highway Construction, 
Section 1003.02) which flows easily around the utility being covered and develops a 
28 day compressive strength of from 30 to 200 psi. No nonshrinkable backfill mix  
designs shall be used without the approval of the Director of Public Works. Fly ash 
may be approved in the mix if test data are submitted to indicate the above 
characteristics are met. 
          
27.10 Stacks.  Where indicated on the plans or directed by the Engineer, six (6) inch stacks 
will be furnished and constructed complete with clay stoppers to within ten (10) feet of ground 
surface or above underground water surface.  All stacks will be constructed in accordance with 
the standard plan entitled Stack Construction Details in Division VIII, Standard Plan Drawings. 
 A separate stack shall be constructed for each house connection and in no case shall 
two service connections be connected to the same stack. 
 
27.11 Relation to Water Mains. 
 
 Horizontal and Vertical Separation.  Sewers shall be laid at least 10 feet horizontally 
from any existing or proposed water main.  The distance shall be measured edge to edge.  In 
cases where it is not practical to maintain a 10 foot separation, the appropriate reviewing 
agency may allow deviation on a case-by-case basis, if supported by data from the design 
engineer.  Such deviation may allow installation of the sewer closer to a water main, provided 
that the water main is in a separate trench or on an undisturbed earth shelf located on one 
side of the sewer and at an elevation so the bottom of the water main is at least 18 inches 
(460 mm) above the top of the sewer. 
 If it is impossible to obtain proper horizontal and vertical separation as described 
above, both the water main and sewer must be constructed of slip-on or mechanical joint pipe 
complying with public water supply design standards of the agency and be pressure tested to 
150 psi (1034 kPa) to assure watertightness before backfilling. 
 Crossings.  Sewers crossing water mains shall be laid to provide a minimum vertical 
distance of 18 inches (460 mm) between the outside of the water main and the outside of the 
sewer.  This shall be the case where the water main is either above or below the sewer.  The 
crossing shall be arranged so that the sewer joints will be equidistant and as far as possible 
from the water main joints.  Where a water main crosses under a sewer, adequate structural 
support shall be provided for the sewer to maintain line and grade. 
 When it is impossible to obtain proper horizontal and vertical separation as stipulated 
above, one of the following methods must be specified: 

a. The sewer shall be designed and constructed of PVC pipe and equal to water pipe, 
and shall be pressure tested at 150 psi (1034 kPa) to assure water tightness prior 
to backfilling. 

b.   Either the water main or the sewer line may be encased in a watertight carrier pipe 
which extends 10 feet (3 m) on both sides of the crossing, measured perpendicular to the 
water main.  The carrier pipe shall be of materials approved by the regulatory agency for use 
in water main construction. 
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27.12 Testing.   Upon completion of sewer, each pipe line and manhole will be tested as 
specified by the Engineer in charge.  The Contractor shall furnish such tools, hose, and other 
equipment necessary for making such tests and shall be present during the inspection to note 
any deficiencies that may exist.  Before final acceptance, all sewers shall be clean, shall 
comply with the specifications and all contract documents, and shall be acceptable to the 
Engineer and municipal authorities. 
 
27.13  Exfiltration and Air Testing.   Both the sewer pipe line and the manholes shall be 
tested.  Manholes shall be exfiltration tested only.  Sewer pipe lines shall be air tested only. 
 The first line between manholes shall be tested before backfilling and before any sewer 
pipe is installed in the remainder of the work.  Thereafter, individual or multiple lines (optional 
to the Contractor with approval of the Engineer) shall be tested. 
 Exfiltration Test.  This test shall be performed according to stated procedures and 
under the supervision of the Engineer.  The test shall be conducted by blocking off all manhole 
openings, filling the manhole, and measuring the water level in the manhole for reference.  
The head above the pipe invert shall be about ten (10) feet.  The head shall not exceed 
twenty-five (25) feet or be less than five (5) feet.  The parameters for infiltration are similar.  
When the ground water level is above the pipe invert, the head shall be measured from ground 
water elevation.  The total exfiltration shall not exceed 100 200 gallons per inch of diameter 
per mile of pipe per day.  Manholes shall be considered as sections of 48 inch or 60 inch pipe.  
The exfiltration test shall be maintained for at least two (2) hours or as long as necessary to 
locate all leaks, as directed by the Engineer.  If the leakage in any reach exceeds the 
allowable maximum, it shall be retested after the leaks are repaired. 
          Revised 5-20-2021 
 
 Air Test.   This test shall be performed according to stated procedures and under the 
supervision of the Engineer. 
 Equipment used shall meet the following minimum requirements: (a) Pneumatic plugs 
shall have a sealing length equal to or greater than the diameter of the pipe to be tested, (b) 
pneumatic plugs shall resist internal testing pressure without requiring external bracing or 
blocking, (c) all air used shall pass through a single control unit, and (d) individual hoses shall 
be used for the following connections:  (1) from control unit to pneumatic plugs for inflation, (2) 
from control unit to sealed line for introducing the low pressure air, and (3) from sealed line to 
control unit for continually monitoring the air pressure inside the pipe being tested. 
 Procedures:  All pneumatic lugs shall be seal tested before being used in the actual 
test installation.  One length of pipe shall be laid on the ground and sealed at both ends with 
the pneumatic plugs to be checked.  Air shall be pressurized to 25 psig.  The sealed pipe shall 
be pressurized to 5 psig.  The plugs shall hold against this pressure without movement of the 
plugs out of the pipe. 
 After a manhole to manhole reach of pipe has been backfilled and cleaned and the 
pneumatic plugs are checked by the above procedures, the plugs shall be placed in the line at 
each manhole and inflated to 25 psig.  Low pressure air shall be introduced into this sealed 
line until the internal air pressure reaches 4 psig greater than the average back pressure of 
any ground water that may be over the pipe. 
 After a manhole to manhole reach of pipe has been backfilled and cleaned and the 
pneumatic plugs are checked by the above procedures, the plugs shall be placed in the line at 
each manhole and inflated to 25 psig.  Low pressure air shall be introduced into this sealed 
line until the internal air pressure reaches 4 psig greater than the average back pressure of 
any ground water that may be over the pipe. 
 At least two (2) minutes shall be allowed for the air pressure to stabilize. 
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 After the stabilization period (3.5 psig minimum pressure in the pipe), the air hose from 
the control unit to the air supply shall be disconnected.  The portion of line being tested shall 
be termed “acceptable” if the time required in minutes for the pressure to decrease from 3.5 to 
3.0 psig (greater than the average back pressure of any ground water that may be over the 
pipe) shall not be less than the time shown for the given diameters in the following table: 
 
 SPECIFICATION TIME FOR LENGTH (L) SHOWN (MIN:SEC) 
 
 
1 
Pipe 
Diameter 
(in.) 

 
2 
Minimum 
Time 
(Min: 
sec) 

3 
Length 
for 
Minimum 
Time 
(ft) 

4 
Time 
for 
Longer  
Length 
(sec) 

 
 
 
 
100 
FT 

 
 
 
 
150 
FT 

 
 
 
 
200 
FT 

 
 
 
 
250 
FT 

 
 
 
 
300 
FT 

 
 
 
 
350 
FT 

 
 
 
 
400 
FT 

 
 
 
 
450 FT 

              
4      1:53 597      .190L    1:53     1:53     1:53     1:53     1:53     1:53     1:53     1:53 
6      2:50 398      .427L    2:50     2:50     2:50     2:50     2:50     2:50     2:51     3:12 
8      3:47 298      .760L    3:47     3:47     3:47     3:47     3:48     4:26     5:04     5:42 
10      4:43 239    1.187L    4:43     4:43     4:43     4:57     5:56     6:55     7:54     8:54 
12      5:40 199    1.709L    5:40     5:40     5:42     7:08     8:33     9:58   11:24   12:50 
15      7.05 159    2.671L    7:05     7:05     8:54   11:08   13:21   15:35   17:48   20:02 
18      8:30 133    3.846L    8:30     9:37   12:49   16:01   19:14   22:26   25:38   28:51 
21      9:55 114    5.235L    9:55   13:05   17:27   21:49   26:11   30:32   34:54   39:16 
24    11:20 99    6.837L  11:24   17:57   22:48   28:30   34:11   39:53   45:35   51:17 
27    12:45 88    8.653L  14:25   21:38   28:51   36:40   43:16   50:30   57:42   64:89 
30    14:10 80  10.683L  17:28   26:43   35:37   44:31   53:25   62:19   71:13   80:07 
33    15:35 72  12.926L  21:33   32:19   43:56   53:52   64:38   75:24   86:10   96:57 
36    17:00 66  15.384L  25:39   38:28   51:17   64:06   76:55   89:44 102:34 115:23 
  

In areas where ground water is known to exist, the Contractor shall determine the 
water elevation prior to running the test.  The height of water over the invert of the pipe shall 
be divided by 2.3 to establish the pounds of pressure that will be added to all readings.  For 
example, if the height of the water is 11-1/2 feet, then the added pressure will be 5 psig.  This 
increases the 3.5 psig to 8.5 psig and the 3.0 psig to 8.0 psig.  The allowable drop of one half 
pound and the timing remain the same.  For safety reasons, do not exceed 9.0 psig. 
 If the installation fails to meet this requirement, the Contractor shall, at Contractor’s 
expense, determine the source of the leakage.  Contractor shall then repair or replace all 
defective materials and/or workmanship.  Air testing shall then be performed on the repaired 
line to meet the above specifications. 
 
27.14 Television Inspection.  Television inspection shall be required to determine if any 
defects exist prior to final acceptance.  A minimum of 30 days shall lapse between completion 
of construction and television inspection. 

 
Mobile closed circuit television inspection equipment shall be used to televise sewer lines 
between manholes.  The camera shall be pulled through the line.  Push type cameras are not 
acceptable.  Robotic type camera equipment shall be used to televise stubouts. 

 
The television camera used for the inspection shall be a color camera specifically designed 
and constructed for such inspection.  Lighting for the camera shall be suitable to allow a clear 
picture for the entire periphery of the pipe.  Picture quality and definition shall be satisfactory to 
the Engineer.  Inspection operations shall cease if the quality of the image on the screen is 
unsatisfactory.  No payment will be made for unsatisfactory inspections. 
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A continuous image for viewing shall be produced.  The images shall be of first rate quality 
according to the currently accepted standards for television inspection of sewers.  A system, 
which displays the camera location in feet on the monitor with respect to the starting 
manhole’s centerline, shall be used.  This system shall automatically update the camera 
location display as the camera is pulled forward or backward through the sewer line. 
 
Measurement for location of observations to be recorded shall be made at the ground level by 
means of a meter device.  Measurement meters shall be accurate to one-half (0.5) foot.  
Measurements shall be referenced from the center of the manhole where the camera is 
started to the center of the manhole where observations are terminated.  The measurements 
shall be checked at the completion of the observations by measuring the distance between 
manhole centers at the ground level.  The observed measurements made by the meter and 
the ground level measurements shall correspond to within plus or minus one foot.  Surface 
measurements shall be made by the contractor in the presence of the Engineer’s 
representative. 
 
The television camera shall be moved through the line at a uniform slow rate.  During the 
inspection the camera shall be stopped at the points where one or more of the following 
conditions are observed and distances recorded. 
 
1. Service line tees, wyes or taps. 
2. Infiltration/inflow sources. 
3. Structural defects, including broken pipe, collapsed pipe, cracks, punctures, settling,  

etc. 
4. Abnormal joint conditions, such as horizontal and vertical misalignment, open joints, 

joints not fully sealed, etc. 
5. Unusual conditions. 
                                                                         
All such conditions shall be photographed as determined by the Engineer.  Photographs of all 
questionable conditions shall be taken for subsequent review.  The photographs shall be taken 
from the image on the TV monitor with a Polaroid, a 35 mm camera, or other approved 
methods.  Before taking the photographs, the TV camera shall be properly positioned so the 
optimum view can be obtained.  The image size of photographs shall be no smaller than three 
inches by four inches. 
 
All photographs shall be identified by location, date taken, and names of the owner’s and 
Contractor’s representative.  The location of all photographs shall be identified by recording 
the distance from each defect or point of interest to the center of the reference manhole.  All 
photographs shall be submitted as specified. 
 
A DVD/CD with a clear and audible voice narrative of the entire TV monitoring shall be 
furnished.  Each disk will be delivered to the Engineer in charge.  Each disk shall be titled on 
the screen with the date, manhole numbers, pipe size, district or project number.  The camera 
shall be set to begin at the center of the manhole and the footage zeroed out.   
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The title shall change at each manhole and the footage zeroed out again before starting a new 
pull when more than one section of sewer is televised in succession.  Defects in the sewer line 
shall be repaired or replaced by the Contractor, as directed by the Engineer, at no cost to the 
City.   
 
One bound copy of the final inspection report shall be submitted to the Engineer.  Included in 
the report shall be a map showing the work area, a wye location report, a television inspection 
report, and a DVD/CD and all pictures. 
 
Television inspection shall be measured and paid for on the basis of unit price as set forth in 
the bid.  Such unit price payment shall be full compensation for all reports, photographs, and 
other work related work to complete the closed circuit television monitoring.                                                                                                            
 
27.15 Exposure of Pipe or Manholes.  The Contractor shall conduct the work at all times 
in such a manner as will insure no disruption to the normal function of the sanitary sewer 
collection system.  Particular attention shall be paid to the threat of introduction of storm water 
or other waters to the piping and manholes of the collection system.  The Contractor shall take 
whatever precautions are necessary, such as, but not limited to, installation of plugs in 
exposed pipes and manholes when work is not in progress or when leaving the work site.  The 
Contractor will be held responsible for damages which may occur to either the collection 
system or to private property through introduction of storm water or other waters to exposed 
piping or manholes relating to the construction work. 
 
SECTION 28 - DRAINAGE STRUCTURE CONSTRUCTION 
 
28.01 Concrete Work.   The construction of forms, mixing, placing, finishing, and curing of 
concrete work, as well as the fabrication, placement, protection, and cleaning of reinforcement, 
shall conform to the applicable parts of Division II, Portland Cement Concrete Pavement. 
 
28.02 Brick Work.   All brick shall be wetted before being laid in a 1:2 cement mortar.  All 
joints shall be completely filled with mortar and shall not be less than 1/4 inch and not more 
than 1/2 inch in thickness. The joints shall be completely filled, smooth and free from surplus 
mortar on the inside of the walls.  Bricks shall be laid radically with every sixth course laid as a 
stretcher course.  Brick shall be plastered with 1/2 inch of mortar over the entire outside 
surface of wall. 
 
28.03 Precast Manhole Sections.  Precast concrete sections for manholes shall be installed 
with bituminous joint filler. 
 
28.04 Acceptance.  Upon completion of a job, all debris and surplus materials shall be 
removed from the job by the Contractor.  The Engineer shall be notified, and shall make an 
inspection of the work.  The City will be notified in writing as to the acceptability of the work. 
 Prior to City acceptance all storm and sanitary sewers will be televised by the City.  
Payment will be per foot for televising.  Fifteen (15) days after any dewatering wells have been 
turned off the televising can be performed. 
 Any cleaning performed by the City will be charged by the hour to the Contractor. 
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SECTION 29 - METHOD OF MEASUREMENT AND BASIS OF PAYMENT 
 
29.01 Sewer Pipe in Place.  Sewer pipe shall be measured and paid for at the contract unit 
price per lineal foot for various sizes including excavation and backfill complete in place.  
Sewer pipe shall be measured for payment after installation of the sewer through all line 
manholes and through the walls of structures and existing manholes and shall include the 
portion of all wyes considered as main line sewer.  Such payment shall be full compensation 
for all labor, plant, equipment, and materials necessary for a complete and acceptable project, 
including removal of all debris and final cleanup of the job. 
 
29.02 Service Tees.   Tees shall be paid for at the contract unit price for various size tees.  
Measurement for payment shall include that portion of the tee from the barrel of the main line 
sewer to the end of the tee.  A 1” x 4” lumber sufficient in length to reach the ground surface 
shall be placed vertically at the end of each service lateral, or approved alternate marker. 
          Revised 1-31-2023 

 
29.03 Manholes.   Manholes shall be paid for at the contract unit price bid per manhole for a 
depth of five (5) feet which payment shall include base, stubouts, and ring cover.  Additional 
payment shall be made for manholes more than five (5) feet in depth, measured from flow line 
to top of cover, at the contract unit price for each vertical foot or fraction thereof in excess of 
five (5) feet. 
 
29.04 Storm Sewer Inlets.  Storm sewer inlets shall be paid for at the contract unit price bid 
per inlet. 
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