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PAST PRACTICES WERE VERY LABOR INTENSIVE 
WITH ALL STRUCTURES INCLUDING PIPE BEING 

MANUFACTURED ON SITE. 

TODAY MOST STRUCTURES/PIPE ARE FABRICATED 
IN A CONTROLLED MANUFACTURING 

ENVIRONMENT AND INSTALLED ON SITE.

RESULTS ARE WHILE INFLATION MAY RISE AT 6% 
TO 7% ANNUALLY CONSTRUCTION TYPICALLY 
ONLY RAISES ANNUALLY 2.5% TO 3.5% DUE THE 

INCREASED EFFICIENCIES OF MATERIALS, MASS 
PRODUCTION, EQUIPMENT, TECHNOLOGY AND 

MANAGEMENT OF RESOURCES.











PAST PRCTICES RESULT IN ISSUES TODAY





TOOLS OF THE TRADE

AND OUR CUSTOMERS























TELEINSPECTION



WHAT DOES OUR FUTURE HOLD AND HOW WILL 
THE FUTURE LOOK BACK ON US?



PIPE TYPES



































WATCH 
FOR 

KNOWN 
STRAW 
BALE 

PREDATOR



CONSTRUCTION SYSTEMS



















MANHOLES
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HUMIDTY 
AND 

MOISTURE 
BENDS 

AND 
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LASER 
LIGHT
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DOES 
THIS 
MEET 
SPEC?



PAVEMENT TO BE 
RESTORED













A NORMAL DAY AT WORK











CHAOS- A GOOD DAY AT WORK



BORE &JACK.













DRAINS



WHAT IS WRONG WITH 
THIS PICTURE?

THIS IS WATER

THIS IS OPEN THROAT CATCH BASIN























HEADWALLS



























DRIVEWAYS











TESTING























INFILTRATION/EXFILTRATION TEST
SEWERS
INFILTRATION TEST- GROUND WATER MUST BE AT LEAST 2 FEET ABOVE PIPE

EXFILTRATION TEST- MUST CREATE 3 FEET OF HEAD OR LESS

ALLOWABLE LEAKAGE = 150*DIAMETER*(LENGTH /5280)/24

150 GALLON/INCH DIAMETER/MILE/DAY

DIAMETER- INCH

LENGTH- FEET

MANHOLES

0.1 GALLON/FT OF DIAMETER/FT OF HEAD)

SAMPLE CALCULATION

24" PIPE, 350 LF, WATER 2 FEET ABOVE CROWN OF PIPE

LEAKAGE= 150*24*(350/5280)/24 HOURS

= 9.943182 GALLON PER HOUR
DIVIDE BY 60 FOR MINUTES

= 0.16572 GALLON PER MINUTE



LOW PRESSURE AIR TESTS
PLASTIC PIPE

T=0.0085*D*K/Q

T- SHORTEST TIME ALLOWED FOR PRESSURE TO DROP 1 PSI

D- PIPE INSIDE DIAMETER (INCH)

L- LENGTH OF TEST PIPE (FEET)

Q- 0.0015, (FT^3/MIN/FT^2 OF INTERNAL SURFACE AREA)

K- 0.000419 D*L BUT NOT LESS THAN 1

IF GROUND WATER PRESENT TEST PRESSURES MUST INCREASE 0.43 FOR EVERY FOT OF WATER ABOVE PIPE

PIPE ID T  (TIME MIN/100 FT) Q (ALLOWABLE AIR LOSS)
INCH MINUTE:SEC FT^3/MIN)

4 3:46 0.0015
6 5:40 0.0015
8 7:34 0.0015
10 9:26 0.0015
12 19:12 0.0015
15 11:20 0.0015
18 14:10 0.0015
21 19:50 0.0015
24 22:47 0.0015
27 4:51 0.0015
30 11:37 0.0015
33 19:05 0.0015
36 3:17 0.0015



LOW PRESSURE AIR TESTS
CONCRETE PIPE

T=(0.00037*D 2̂*L/Q

T- MINIMUM TIME ALLOWED FOR PRESSURE TO DROP FROM 3.5 PSI TO 2.5 PSI

D- PIPE INSIDE DIAMETER (INCH)

L- LENGTH OF TEST PIPE (FEET)

Q- ALLOWABLE AIRE LOSS, (FT 3̂/MIN)

IF GROUND WATER PRESENT TEST PRESSURES MUST INCREASE 0.43 FOR EVERY FOT OF WATER ABOVE PIPE

PIPE ID T  (TIME MIN/100 FT) Q (ALLOWABLE AIR LOSS)
INCH MINUTE FT 3̂/MIN)

12 1.8 3
15 2.1 4
18 2.4 5
21 3 5.5
24 3.6 6









COSTS











THE END.





PUMP STATION.
















