BRENTWOOD STANDARD SPECIFICATIONS - 2006013.03 
02730-8

PRIVATE 

SECTION 02730

SANITARY SEWER SYSTEM

PART listnum "WP List 1" \l 1
GENERAL

listnum "WP List 1" \l 2

UNIT PRICE ‑ BASIS OF MEASUREMENT

listnum "WP List 1" \l 3
Pipe and Fittings:

listnum "WP List 1" \l 4
Basis of Measurement:  By the linear foot.

listnum "WP List 1" \l 4
Basis of Payment:  Includes erosion and sediment control unclassified excavation, 

backfill, bedding, pipe and fittings, testing and connection to municipal sewer.

listnum "WP List 1" \l 2

REFERENCES

listnum "WP List 1" \l 3
ANSI/ASTM C12 ‑ Practice for Installing Vitrified Clay Pipe Lines.

listnum "WP List 1" \l 3
ANSI/ASTM C14 ‑ Concrete Sewer, Storm Drain, and Culvert Pipe.

listnum "WP List 1" \l 3
ANSI/ASTM C76 ‑ Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe.

listnum "WP List 1" \l 3
ANSI/ASTM C425 ‑ Compression Joints for Vitrified Clay Pipe and Fittings.

listnum "WP List 1" \l 3
ANSI/ASTM C443 ‑ Joints for Circular Concrete Sewer and Culvert Pipe, Using Rubber 

Gaskets.

listnum "WP List 1" \l 3
ANSI/ASTM D2321 ‑ Recommended Practice for Underground Installation of Flexible

Thermoplastic Sewer Pipe.

listnum "WP List 1" \l 3
ANSI/ASTM D3034 ‑ Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings.

listnum "WP List 1" \l 3
ASTM C564 ‑ Rubber Gaskets for Cast Iron Soil Pipe and Fittings.

listnum "WP List 1" \l 3
ASTM C700 ‑ Vitrified Clay Pipe, Extra Strength, Standard Strength and Perforated.

listnum "WP List 1" \l 2

DEFINITIONS

listnum "WP List 1" \l 3
Bedding:  Fill placed under the pipe to the centerline prior to subsequent backfill operations.

listnum "WP List 1" \l 2

SYSTEM DESCRIPTION

listnum "WP List 1" \l 3
Size sewer lines to carry a minimum of 875 gallons of sewage per day per acre of land draining 

into line for interceptor lines and 1400 gallons per acre for collector lines.  This shall include 

land within or outside of property served by sewer.


listnum "WP List 1" \l 3
If ground water is or may be present in the sewer trench, check dams must be installed upstream of all manholes to block the migration of ground water through the stone envelope.

listnum "WP List 1" \l 3
Connect sewer lines to existing sewer system only at existing manholes or build a new manhole 

over existing lines.

listnum "WP List 1" \l 3
If a line is tied into an existing manhole, replace existing manhole to its former condition and

 use coring and resilient connector method.

listnum "WP List 1" \l 3
If a line is tied to an existing sewer between manholes, construct a new manhole in accordance 

with Standard Drawings over existing sewer and existing pipe broken out.

listnum "WP List 1" \l 3
If cast iron pipe is used for service lines, tie it to fitting at sewer line with a leak‑proof adapter.

listnum "WP List 1" \l 2

SUBMITTALS


A.
Submit shop drawings under provisions of Section 01300 for system, showing pipe sizes, locations, elevations and slopes for horizontal runs.  Include details of underground structures, fittings, connections, and mechanical equipment.


B.
For staking sewer lines submit two copies of each "cut sheet" showing depths of cut from top of offset stake.  If a laser beam is used, cut sheet shall also show cut for each 50'‑0" station in order to compute depth of cut for payment.

listnum "WP List 1" \l 2

PROJECT RECORD DOCUMENTS

listnum "WP List 1" \l 3
Submit documents under provisions of Section 01720.

listnum "WP List 1" \l 3
Record location of pipe runs, connections, cleanouts, and invert elevations.

listnum "WP List 1" \l 3
Identify and describe unexpected variations to subsoil conditions or discovery of uncharted

 utilities.

listnum "WP List 1" \l 2

QUALITY ASSURANCE

listnum "WP List 1" \l 3
Installer:  A firm specializing and experienced in sanitary sewer system work for not less than 2 

years.

listnum "WP List 1" \l 3
Pipe:  Pipe shipped to project site shall bear mark of an approved independent testing 

laboratory showing that such pipe was tested and approved by testing laboratory in accordance 

with ASTM Specifications at site of manufacturer's plant.

listnum "WP List 1" \l 4
Furnish certified test reports with each truck load delivered to job site.

listnum "WP List 1" \l 2

CERTIFICATIONS

listnum "WP List 1" \l 3
Certify that polyvinyl chloride pipe (pvc) for sewage force main meets or exceeds the following 

tests:

listnum "WP List 1" \l 4
Physical and Chemical Requirements:  Conduct physical and chemical tests at 73 

degrees F.

listnum "WP List 1" \l 4
Quick‑Burst Test:  In accordance with ASTM 1599‑62T.  A sample shall withstand,

 without failure, a pressure of 640 psi (8,000 hoop tensile stress) applied in 60 to 90

 seconds.

listnum "WP List 1" \l 4
Sustained Pressure Test:  A sample shall withstand, without failure, for 1,000 hours a

 pressure of 400 psi (5,000 hoop tensile stress) in accordance with ASTM 1598‑60T.
listnum "WP List 1" \l 4
Acetone Immersion Test:  After 2 hours immersion in a sealed container of Anhydrous 

(99.5% pure) acetone, a 1" long sample ring shall show no visible spalling or cracking. 

(Swelling or softening is not failure).  In accordance with ASTM 2152‑63T.

listnum "WP List 1" \l 4
Vice Test:  Plate between 2 flat parallel plates, a 2" long ring and compress in less than 1 

minute to 100% flattening.  Splitting or shattering will not be allowed.

listnum "WP List 1" \l 2

FIELD SAMPLES

listnum "WP List 1" \l 3
Provide samples under provisions of Section 01400.

listnum "WP List 1" \l 3
Construct field sample illustrating cast‑in‑place concrete manholes.

listnum "WP List 1" \l 3
Locate where directed by Architect/Engineer.

listnum "WP List 1" \l 3
Accepted sample may remain as part of the Work.

listnum "WP List 1" \l 2

WARRANTY

listnum "WP List 1" \l 3
Provide one year materials and labor warranty under provisions of Section 01700.

listnum "WP List 1" \l 3
Warranty:  Include coverage of pipe against cracking to larger than 0.01 inch and failure to provide proper service under conditions established by Contract Drawings, Contract Specifications, and local conditioning at site of work.

listnum "WP List 1" \l 4
Ensure that parts of the work bear load of backfill.  If cracks 0.01 inch wide, develop in pipe, replace such cracked pipe at no additional cost to Owner.

PART listnum "WP List 1" \l 1
PRODUCTS SEWER PIPE MATERIALS

listnum "WP List 1" \l 3
Cast Iron Soil Pipe:  Commercial Standards CS‑188‑66 and Amendment 1 Specifications for

 service weight cast iron pipe or CISPI Standard 301‑69‑T for hubless C, no‑hub pipe inside 

nominal diameter of 8 inches minimum for sewer lines, 6 inches minimum for service lines; and 

6 inches minimum for house connection lines; bell and spigot end.

listnum "WP List 1" \l 4
Cast Iron Pipe Joint Device:  ASTM C564, rubber gasket joint devices.

listnum "WP List 1" \l 3
Ductile Iron Pipe:  Class 50, AWWA C150 and AWWA C151; Service type, inside nominal

 diameter of 8 inches, minimum, for sewer lines and 6 inches for service lines, bell and spigot

 end.

listnum "WP List 1" \l 4
Ductile Iron Pipe Joint Device:  ANSI A21.11, rubber gasket joint devices.

listnum "WP List 1" \l 3
Reinforced Concrete Pipe:  ANSI/ASTM C76, Class III, IV, or V with Wall type B; mesh 

reinforcement; inside nominal diameter of 18 inches minimum, bell and spigot end joints; 8'‑0" 

maximum laying length. 

listnum "WP List 1" \l 4
Reinforced Concrete Pipe Joint Device:  ANSI/ASTM C443, rubber compression gasket 

joint.

listnum "WP List 1" \l 3
Concrete Pipe:  ANSI/ASTM C14, Class 1, 2, or 3; un‑reinforced; inside nominal diameter of 15 

inches minimum, bell and spigot end joints; manufactured with machine bell pallets with 

maximum 2 degree slope in the bell; 10 bags per cubic yard minimum cement content; 5'‑0" 

maximum laying length.

listnum "WP List 1" \l 4
Concrete Pipe Joint Devices:  ANSI/ASTM C443, rubber compression gasket joint.


E.
Vitrified Clay Pipe:  ASTM C700, Extra Strength (XS) except where Standard Strength (SS) indicated, unperforated, inside nominal diameter of 8 inches for sewer lines and 6 inches for service lines, bell and spigot end joints; 5'‑0" maximum laying length.

1.
Resilient gasket joints complying with ASTM C425, latest revision, Type III or ASTM

C594, latest revision, compression couplings.


F.
Plastic Pipe:  ANSI/ASTM D3034, Type PSM, Poly (Vinyl Chloride) (PVC) material; SDR 35; minimum inside nominal diameter of 8 inches for sewer lines and 6 inches for service lines, 20'‑0" maximum laying length.

1.
Pipe Gaskets:  Rubber ASTM D1869.

listnum "WP List 1" \l 4
Minimum Pipe Stiffness (F/AY) at 5% Deflection:  26 for sizes when tested in accordance 

with ASTM D 2412.

listnum "WP List 1" \l 4
Minimum thickness shall be as follows:

listnum "WP List 1" \l 5Nominal Size            Minimum Wall Thickness      





 6                        0.180"      





 8                        0.240"     





10                       0.300"     





12                       0.360"


G.
Polyvinyl Chloride Pipe (PVC) for Sewage Force Main:  Clean, virgin, ASTM D1784‑60T Type 1, Grade 1, ASTM D2241‑64aT, and Commercial Standard CS‑256‑63, Class 200 with 200 psi at 73 degrees F bearing National Sanitation Foundation Seal for potable water pipe.

1.
Make provisions for contraction and expansion at each joint with a rubber ring, and 

integral bell as part of each joint.  Assemble pipe and fitting with a non‑toxic lubricant.

  Laying lengths shall be 20'‑0" maximum.

2.
Clean, reworked material generated from manufacturer's own pipe production may be

used.

2.1

PIPE ACCESSORIES

listnum "WP List 1" \l 3
Pipe Connectors:  Flexible pipe‑to‑manhole EPDM gaskets as specified in Section 02607.

listnum "WP List 1" \l 3
Trace Wire:  Magnetic detectable conductor, metallic tape clear plastic covering, imprinted with 

"CAUTION BURIED SEWER LINE" in large letters.

listnum "WP List 1" \l 3
Tap Saddle:  Aluminum type, as manufactured by Smith and Loveless or approved substitute.

listnum "WP List 1" \l 3
House Line Connection Couplings:  Standard manufacturer's product.

listnum "WP List 1" \l 4
FERNCO 

listnum "WP List 1" \l 4
Substitutions:  Under provisions of Section 01600.

listnum "WP List 1" \l 3
Fittings:  ASTM F477; SDR 35; same material as pipe molded or formed to suit pipe size and

 end design, in required tee, bends, elbows, cleanouts, reducers, traps and other configurations 

required.

listnum "WP List 1" \l 4
Manufacturer:  HARCO

listnum "WP List 1" \l 4
Substitutions:  Under provisions of Section 01600.
listnum "WP List 1" \l 2

BEDDING MATERIALS

listnum "WP List 1" \l 3
Aggregate Fill:  As specified in Section 02225.

listnum "WP List 1" \l 3
Earth Fill:  As specified in Section 02225.

listnum "WP List 1" \l 3
Concrete:  As specified in Section 03001.

listnum "WP List 1" \l 3
Lean Concrete:  As specified in Section 02225.

PART listnum "WP List 1" \l 1
EXECUTION

listnum "WP List 1" \l 2

EXAMINATION

listnum "WP List 1" \l 3
Verify that trench cut is ready to receive work and excavations, dimensions, and elevations are 

as indicated on layout

listnum "WP List 1" \l 2

PREPARATION

listnum "WP List 1" \l 3
Hand trim excavations to required elevations.  Correct over excavation with bedding material or 

lean concrete as directed by Architect/Engineer.

listnum "WP List 1" \l 3
Remove large stones or other hard matter which could damage pipe or impede consistent 

backfilling or compaction.

listnum "WP List 1" \l 3
Provide concrete foundations under PVC tees and wyes.

listnum "WP List 1" \l 2

BEDDING

listnum "WP List 1" \l 3
Excavate pipe trench in accordance with Section 02225 for Work of this Section.  Hand trim

 excavation for accurate placement of pipe to elevations indicated.

listnum "WP List 1" \l 3
Provide non‑metallic sewer pipe except house connection lines with 2'‑6" minimum cover in 

fields, yards, lawns, and other landscaped areas and 4'‑0" minimum cover in streets, roads,

shoulders and driveways.

listnum "WP List 1" \l 4
Where the above minimum cover is not possible either encase pipe in concrete in 

accordance with Standard Drawings or change pipe material to ductile iron.

listnum "WP List 1" \l 5
For concrete encasement, place pipe on 6 inch concrete blocks  positioned 

behind each pipe bell.  Join pipe.   Bring pipe to established grade by driving 

wooden wedges between pipe and concrete block.

listnum "WP List 1" \l 5
Firmly affix pipe in place for true alignment.  Backfill pipe trench with concrete to 

spring line of pipe.  Suspend backfilling until concrete has attained its "initial set".

listnum "WP List 1" \l 5
Backfill remainder of pipe trench with concrete to a point above pipe as shown on 

Standard Drawings, or as directed by Architect/Engineer.  After 24 hours, 

complete backfill as specified herein.

listnum "WP List 1" \l 5
Place mastic expansion joints across encasement, 25'‑0" o.c.

listnum "WP List 1" \l 3
For house connection lines, provide 3'‑0" cover in driveways, 2'‑0" cover under ditches and 1'‑0" 

cover in fields, yards, lawns and other landscaped areas.
listnum "WP List 1" \l 3
Unless specifically directed otherwise by Architect/Engineer or where required to uncover or

 determine the presence of underground obstructions, do not open more than 300'‑0" of trench 

ahead of pipe laying.  Do not leave more than 200'‑0" of open ditch behind pipe laying.

listnum "WP List 1" \l 3
Unless specifically authorized otherwise by Architect/Engineer, do not excavate trenches wider 

than 18 inches plus nominal diameter of pipe at level of crown of pipe.

listnum "WP List 1" \l 3
Open trench a minimum of 6" below bottom of pipe at proper line and grade.

listnum "WP List 1" \l 3
Place aggregate fill material at trench bottom, level materials in continuous layer not exceeding 

6 inches compacted depth, compact to 95 percent.  Provide aggregate fill 4 inches deep at 

house connections.

listnum "WP List 1" \l 3
Maintain optimum moisture content of bedding material to attain required compaction density.

listnum "WP List 1" \l 2

INSTALLATION ‑ PIPE

listnum "WP List 1" \l 3
Install pipe, fittings, and accessories in accordance with either ASTM C12 or ASTM D2321 and

 manufacturer's instructions.  Seal joints watertight.  Make house connections with same pipe 

material as collector sewer lines.

listnum "WP List 1" \l 3
Wipe bell and spigot of each pipe clean before joint is made.

listnum "WP List 1" \l 3
Put gasket for concrete pipe in place in groove of spigot.

listnum "WP List 1" \l 3
Coat surfaces of bell and gasket with a lubricating material in accordance with pipe 

manufacturer's instructions.

listnum "WP List 1" \l 3
Align pipe as near as is practical to final grade and alignment with spigot entering bell of last 

section laid.  Apply force to force spigot and gasket home in bell.

listnum "WP List 1" \l 3
Begin laying of gravity sewer pipes in finished trenches, at lowest point so that spigot ends point 

in direction of flow.

listnum "WP List 1" \l 3
Lay pipe to slope gradients indicated; with maximum variation from true slope of 0.05%, 1/16

 inch in 10 feet.

listnum "WP List 1" \l 4
Slope sewer lines to maintain a minimum velocity of 2'‑0" per second when flowing full. 

 The minimum slopes allowable are as follows:

listnum "WP List 1" \l 5
Line Size     Minimum Slope     





 8             0.40%    





10            0.28%    





12            0.22%    





15            0.15%    





18            0.12%

listnum "WP List 1" \l 4
Lay service lines to a minimum grade of 1'‑0" per 100'‑0" (1/8" per foot).

listnum "WP List 1" \l 4
Lay house connection lines as follows:

listnum "WP List 1" \l 5
6 inch lines at 1'‑0" per 100'‑0" minimum.


H.
Seal open ends with a stopper or bulkhead.  Mark property line end of house connection on ground by a stake and a wire as shown on Drawings.


I.
In general, tapping house connections into manholes will not be permitted.  Where it is necessary to do so, the invert of house connection shall not be higher than a point 3 inches below top of bench in manhole.  Provide a trough in bench to prevent accumulation of solids on bench.  If necessary, provide a standard drop connection for a house service that is tapped into a manhole.


J
Plug open ends of pipe lines at end of each day's work.


K.
Install aggregate fill at sides and over top of PVC pipe to minimum compacted thickness of 12 


inches; compacted to 95 percent.  Install aggregate fill for at least the lower 100 degrees of 


vitrified clay or concrete pipe.

L.
When a sewer line is located in a roadway or shoulder, backfill entire trench with aggregate fill.

M.
Refer to Section 02225 for trenching requirements.  Do not displace or damage pipe when compacting.

N.
Refer to Section 02607 for manhole requirements.

O.
Only one house shall be connected to one service line.

P.
Install trace wire continuous over top of pipe and 12 inches below grade.

Q.
Provide concrete foundations under PVC tees and wyes to prevent settlement.

listnum "WP List 1" \l 2

HOUSE LINE CONNECTIONS ‑ NEW MAIN INSTALLATIONS


A.
Make connection of a 4 inch house service line to the 6 inch service line using a 6 x 4 cast iron soil pipe reducer, two couplings.


B.
Make connections of cast iron pipe and clay pipe with a special adapter.


C.
If the house connection is being tied directly to sewer line, install sewer and service lines in accordance with this Section.


D.
Make connection between house service line and sewer line, if no service line is available, by cutting in a factory tee and reconnecting pipes with PVC knock‑on couplings.

listnum "WP List 1" \l 2

HOUSE LINE CONNECTIONS ‑ EXISTING MAIN INSTALLATIONS


A.
Make connection between house service line and sewer line, if no service line is available, by cutting a hole in sewer line.  Perform cutting with a saw.  Hammer taps will not be allowed.


B.
Allow inspection by City Inspector before backfilling.

C. Provide aluminum sewer tap saddle bonded to pipe with watertight epoxy joint to connect sewer line to service line.
listnum "WP List 1" \l 2

FIELD QUALITY CONTROL

listnum "WP List 1" \l 3
Field inspection and testing will be performed under provisions of Section 01410.

listnum "WP List 1" \l 3
Request inspection prior to and immediately after placing bedding.

listnum "WP List 1" \l 3
Upon completion of the Work, inspect sanitary sewer lines for leaks, defects, or cases of 

excess deflection.  Repair deficiencies found at no additional cost to Owner.

listnum "WP List 1" \l 3
Perform testing of completed pipe lines in accordance with local authorities having jurisdiction.

listnum "WP List 1" \l 3
Make tests after completed backfilling.

listnum "WP List 1" \l 2

VISUAL TESTS


A.
Before backfilling lines, have them reviewed by Architect/Engineer.  If acceptable, proceed with backfilling.  Remove and correct joints, pipes, or other materials or workmanship found to be defective, without any extra compensation.


B.
During and upon completion of construction, Architect/Engineer will make observations of the Work.  Immediately repair leaks and defects found by such observation.


C.
In addition to general cleanup and leakage, use the following standards to determine failure or defects of the Work:

listnum "WP List 1" \l 4
Build sewers true to line and grade.  Inclining grade of bottom of sewer shall be such 

that, after flooding, water will drain off so that no remaining puddle will be deeper than 1/2 

inch.  Replace or re‑lay pipe that does not comply with specifications.

listnum "WP List 1" \l 4
If PVC pipe is used, after complete backfilling, pull or float a ball thru a portion of pipe to 

test it for deflection.  Ball shall be accurately sized to be 95% of pipe diameter of actual

 pipe used.  Contractor will be directed by Architect/Engineer in his presence to perform 

this test on total pipe length of the project.  One hundred percent of the tested Section 

shall pass this test.  Mandrel testing shall not begin until thirty days after backfilling.

listnum "WP List 1" \l 2

MANHOLE VACUUM TESTS


A.
Perform a Manhole Vacuum Test of at least 10 inches Hg on manholes.  Tests will be considered acceptable if the vacuum remains at 10 inches Hg or drops to no less than 9 inches Hg within one minute.  If manhole fails initial test, locate leak and make appropriate repairs, acceptable to Architect/Engineer in preparation for additional tests.

listnum "WP List 1" \l 4
Furnish equipment necessary for this test including the manhole sealing apparatus, 

gauges, pump, plugs, and operating personnel.



listnum "WP List 1" \l 4
Manholes shall be painted with sealant while the vacuum is being pulled.

listnum "WP List 1" \l 2

AIR TESTS


A.
Measurement of sewers subjected to air tests at direction of Architect/Engineer will be 


horizontal length of test section between manholes as determined by manhole stations, without 


allowances for service lines connected thereto.

B.
Test sewer line in increments between manholes.  Seal line at each end.  Seal at one end shall 


have an orifice through which to pass air into pipe.  Connect air supply to orifice at one end of 


line.  Air supply line shall contain an on‑off gas valve and a pressure having a range of from 0 to 


5 psi.  The gauge shall have minimum divisions of 0.10 psi and shall have an accuracy of plus


 or minus 0.04 psi.


C.
Pressurize pipe line under test to 4 PSIG.  Allow line to stabilize between 4 PSIG and 3.5 PSIG


 for a period of no less than 5 minutes.  If necessary, add air to line to maintain pressure above 


3.5 PSIG.  After stabilization period, close gas valve.  When line pressure drops to 3.5 PSIG,


commence timing with a stop watch.  Allow stop watch to run until such time as line pressure 


drops to 2.5 PSIG, then stop watch.


D.
Compare time lapse with allowable time lapse in Schedule at end of this Section.  If time lapse 


is greater than that specified, section undergoing test shall have passed and test may be 


discontinued at that time.  If time is less than that specified, then line has not passed test and 


Contractor will be required to prepare line for retest at no additional cost to Owner.


E.
Where ground water table is known to be above sewer, raise pressures by an amount equal to 


ground water pressure (0.433 psi per foot of water).  Air pressure test may be made with pipe in 


a dry or normal condition, but in event section fails to pass test, Contractor will be permitted to


 repeat test after having soaked pipe to produce moisture saturation.


F.
Avoid overpressuring sewer and avoid blowing out test plugs.  Do not enter an adjacent 


manhole while a section of sewer is under test.  Plug and strap down service lines to prevent 


blowouts.


G.
Low Pressure Air Test Time Interval Schedule



Length (ft)             Diameter (inches)




     8     10     12     15     18     21     24



  25        24     37     54     85     78   106   138



  50        48     75   109   170   156   212   277



  75        72   117   163   256   234   319   416



100        97   151   218   341   312   425   555



125      121   189   273   426   390   531   694


H.
Low Pressure Air Test Time Interval Schedule (continued)



Length (ft)             Diameter (inches)



     8
 10
12
15     18      21      24



150      145   227   327    512    468    638    833



175      169   265   382    597    547    744    972



200      194   303   436    682    625    851  1111



225      218   341   491    768    703    957  1250    Time



250      242   379   546    853    791  1063  1389



275      267   417   600    938    859  1170  1528



300      291   455   655  1024    937  1276  1667   (secs)


Length

Diameter (inches)




     8     10      12     15       18     21      24



325      315   493   710  1109  1016  1382  1806



350      339   531    764  1194  1094  1489  1945



375      364   569    919  1280  1172  1595  2084



400      388   606    873  1365  1250  1702  2223
Time


425      412   644    928  1240  1328  1808  2362



450      436   682    983  1536  1406  1914  2501



475      461   720  1037  1621  1485  2021  2640
(secs.)


500      485   758  1092  1706  1563  2127  2778

I.
Low Pressure Air Test Time Interval Schedule



Length (ft)             Diameter (inches)



               27    30    33    36    42    48



  25       145    180    217    259    323    422



  50       291    360    435    518    646    844



  75       439    540    653    777    970  1267



100       583    720    871  1036  1293  1689



125       729    900  1089  1296  1617  2112



150       874  1080  1306  1555  1940  2531



175     1020  1260  1524  1814  2263  2956



200     1166  1440  1742  2073  2587  3379



225     1312  1620  1960  2332  2910  3801  Time



250     1458  1800  2178  2592  3234  4224



275     1603  1980  2395  2851  3557  4646



300     1748  2160  2613  3210  3880  5068 (secs)



325     1895  2340  2831  3369  4204  5491



350     2041  2520  3049  3628  4527  5913



375     2187  2700  3267  3889  4851  6336



400     2332  2880  3484  4147  5174  6758



425     2478  3060  3702  4406  5487  7180



450     2624  3240  3920  4665  5821  7603



475     2770  3420  4138  4924  6144  8025



500     2916  3600  4356  5184  6468  8448


END OF SECTION 02730 ‑ SANITARY SEWER SYSTEM




March 31, 2006
Hart Freeland Roberts, Inc.

