SEWER UTILITIES
AND
THEIR FACILITES
(Why, What and How Much)

KTC Presentation

August 11, 2009



PAST PRACTICES WERE VERY LABOR INTENSIVE
WITH ALL STRUCTURES INCLUDING PIPE BEING
MANUFACTURED ON SITE.

TODAY MOST STRUCTURES/PIPE ARE FABRICATED
INACONTROLLED 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.



COMMISSIONERS OF SEWERAGE OF LOUISVILLE

SCALE o 2 3 4 S FEET.
WOOLSEY M. CAYE. TECHNICAL ENGINEER.

NOVEMBER-1933
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Maximum
Allowable .
Trench Widtn| _ Inside
12" Above Dlumgter of
Outside Top Pipe
of Pipe D
“wll
2’-6" "’
2._8u L]
2'-10" 8"
3-0" 10"
3!_5' 12'.
3-9" 15"
41" 18"
4'-4" 21"
4'-8" 24"
5!“1" 27"
5'-5" 30"
5l~10ll 33“
6'1—-2“ 36..
6'-8" 39"
6'_11“ 42”
7'—-6” 48‘.
I- " O
D+2t+2'-8 4‘§f

If "W" is exceeded, o Concrete
Cradle sholl be placed ot such
locotions at the Controctor's
expense. Applies to excovations
in rock or earth.

No rock to project inside this line

Bockfill (See Note 2)

Note 1

NOTES:

1. All rock loosened shall be removed; voids
created by such removal shall be refilled
with Crushed STone KTC #57.

2. Bockfill shall ne nated on the drawings.

3. Remove stone for pipe bells to provide
full contact of bedding.
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Metropoliton Sewer Districl
700 W. Liberty Street, Louisvile, Kentucky 40203-1913

O MSD Louisville ond Jefferson County

CRUSHED STONE ENCASEMENT
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TOOLS OF THE TRADE

AND OUR CUSTOMERS
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Class "B” Concrete

-— \See Detail 7A”
—#4 Dowels
@ 12”7 0.C.

i % Extend encasement 2'—6"
into undisturbed earth

—

Sheeting
(See Note 2)

v

) L Sewer Pipe

No rock to project 1] e
inside this line e

I
Place concrete 4—#4 Dowels ‘\U Gieturbed
against rock or earth Eq. Sp. Egrt\hs urbe

Umder Specwg\ conditions a

wye branch may be furned DETAIL "A”

gpvvtahrd éjt an dngle if approved
vy the Engineer. NOTES:

INET éi:i?f/LMm 5”7 Crushed Stone -
Class "B” Concrete \ KTC #57 1. All rock loosened, shall be removed; voids

gg%g‘;tg”g%cggdom SECTION "A—A" (Rock section only) created by such removal shall be refilled

pipe sewers 30 Base of stack to rest on with crushed stone KTC #57.

and smaller disturbed footi f
—1 éQcc‘JSvautr\og mogg‘ﬂ% o . Where concrete is poured against the sheeting

or trench box, tarred or other suitable paper
A 7}77 v S shall first be attached to the sheeting. The
per tyo ervice sheeting will not be allowed to be removed
until the concrete has sufficiently cured.

Pro
fC
L—VMLH; . For pipe larger than 30—inches in diameter,
%_h = — stacks installed at two thirds point rather than
\

at half point.

%ﬂ N MSD Louisville and Jefferson County
5 /j Metropolitan Sewer District

Collector or 700 W. Liberty Street, Louisville, Kentucky 40203-1913
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-1 STACK CONNECTION TO

Sewer

30”7 OR SMALLER PIPE
stanDarDp oravNG No. SS— (01— 00

APPROVED BY:

DIRECTOR OF ENGINEERING




Threaded plug
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Compacted Subgmde/( 57 ]
© Typ.
. Vault Wall 7,/16”
Polyethylene — ASTM D—1248,
SN Polyvinyl Chloride (PVC) — ASTM D—1784,
|
‘ o 37 Fill With KTC #57
\ Ol[D. | Crushed Stone or
See Plans For Size/év sand
/\@
Class |"B” Concrete
Encasement
[
a
o 45" Double Wye
6” 5
Typ.j =
? Flow—m— Flow—mm— é

Cleanout Casting

Class "B” Concrete (Cast—In—Place)

#1/16” Thick.
I A3P33

14114C

Louisville and Jefferson County
Metropolitan Sewer District

¢ MsD

700 W. Liberty Street, Louisville, Kentucky 40203-1913

TWO WAY CLEANOUT

SC-02-00

STANDARD DRAWING NO.

APPROVED BY:
DATE

DIRECTOR OF ENGINEERING
















MANHOLES



Forsheda Gaskets or O—Ring
gaskets, or approved equal
furnished by the manhole
manufacturer. A.S.T.M. C443
Latest Revision.

Manhole Lid
Grade /See Note 2
TR R 74
(CBrout Leve\mg\/ﬁa}% S \\\/\\\A\\j i\\\/\\\\ .
ourse ’ Precast
Concrete
Precast Comc./”' ‘ /CoHur N
Collar 3.44
— — ¢ Base = Survey Point
ISteps Eccentric Cone DETAIL A"
RN
N e §

c %p/ /kp DETA\L 'y 44/ //Ip/

Se Dia. — "/Precost Reinforced L See Note 4

%@ 1" Wash ‘ Base See Note 4\$ 2 Mm. &/ DETA‘L nAn

o — i .

%§ m | Springline 1" _Wash ’_[Sprmg\me WATERTICGHT JOINT

a 1// — ,,’T/T -

) — — [ ]
é% y +/<No Protrudm)g Rock Zone ] r/ﬁm
= N o See Note 1 i i
R 2" M - Variable with
02 - 6" N v N\ T sewer grade
N F j

- ROCMJJH TYPICAL SECTIONS - Q
NOTES

1. All rock loosened, shall be removed. Voids created by such removal shall be
refilled with Crushed Stone KTC #57.
Manhole frame and lid shall be MSD Standard unless otherwise noted,

In lieu of poured Class "A” concrete inverts, precast inverts may be substituted.

Sewer pipe connection to precast manhole with positive seal gosketing system
(A.S.TM. C—923). Gasket shall be as manufactured by the Press Seal Gasket Co.,
A—lok, Kor—=N—Seal or equal with stainless steel bands manhole pipe connectors
for Samtory sewers.

5, Approved rung—type steps shall be furnished and placed in the barrel by the
manufacturer on 127 centers in a straight line.

5"

Diameter as required
by the Manufacturer.

[@ ‘W MSD Louisville and Jefferson County
w Metropolitan Sewer District

700 W. Liberty Street, Louisville, Kentucky 40203-1913

PRECAST MANHOLE—TYPE 1

6. No rock fragments will be allowed within 6—inches of structure.

7. Manhole shall meet all of the requirements of A.S.T.M. C478.

8. Backfill according to M.S.D. standard specification. sranoarn mravinG vo. GM—01—00

9. Steps shall not be placed above pipe larger than 18" diameter.

10. Total height of all collars shall not exceed 16 inches. APPROVED B DIRECTOR OF ENGINEERING DATE




PRECAST
CRITERIA

S FLOW LINE TO BE
> v FINE BRUSH FINISH
—— —— |V
SLOPE SLOPE
v \T/ v

TYPICAL STRAIGHT FLOW

SLOPE

MINIMUM DISTANCE BETWEEN
OPENING FOR PIPE

IS
N

TYPICAL 4—WAY FLOW TYPICAL 3—WAY FLOW

TYPICAL CHANNELIZATION DETAILS
FOR SANITARY SEWERS

1

WASH 17 MINIMUM
PRECAST BASE

@ Lauisville and Jefferson County
() MSD

Metropolitan Sewer District
700 W. Liberty Street, Louisville, Kentucky 40203—-1913

MANHOLE
CHANNELIZATION

géggg[g[\#*ﬁ\);v%%% OR stanoarp oravnG No. G\ — 04— 00

TYPICAL CROSS SECTION #° REQUIRED

DIRECTOR OF ENGINEERING DATE
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MEET
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CHAQOS- A GOOD DAY AT WORK



BORE & JACK





















WHAT IS WRONG WITH
THIS PICTURE?

THIS IS WATER

THIS IS OPEN THROAT CATCH BASIN
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Slope and Shape

as Required

¢ Ditch

Must be notched to

revent the trappin -
Ef water. PP Sodded Ditch

NOTES:

1.

Sodded or seeded ditches should not be used where

slopes are 10% or greater or where the velocity
is greater than 4 feet per second.

Sod shall be placed so that ditches shall be

free—draining at the edge of all pavements and driveways.

Ditch lining shall be designed for full bank flow.

Seeded Ditch

Depth Varies
6”7 Min. To 18" Max.

* Unless otherwise specified

@ Louisville and Jefferson County
<) MSD

Metropolitan Sewer District
700 W. Liberty Street, Louisville, Kentucky 40203-1913

EARTH 7V DITCH

stanparo prawinG No. DD — 01 —00

APPROVED BY:

DIRECTOR OF ENGINEERING DATE










© o 44 @ 1'-0" 0.C.

S
| a, ‘ 2’=0" Long =— Previous Placement «L
of Concrete Ditch
R > & Curtain Wall .
8” 8"
INTERMEDIATE CONSTRUCTION CURTAIN WALL
ANCHOR JOINT

3:1 MQX, N W

1-6"

NOTES: T

1.
2.

3.

Invert may be finished as a radius.

Curtain wall shall be constructed

at beginning and end of ditch.

If a construction joint is used in the

placing of the paved ditch, it shall be
constructed with a curtain wall as detailed.
The ditch shall be Class "A” concrete

with polypropylene fiber.

Intermediate anchors shall be used on
grades 20% or steeper and spaced every 20 feet.
Sawed or tooled joints shall be spaced every
20 feet, (max.).

Broom finish perpendicular to flow.

Unless otherwise specified

DITCH DEPTH
SIDE SLOPE
W "d”
1 1.5:1 2:1 2.5:1 1 3.1 41
1’—0" 6” 4" 3 12 3/8 27 111/2
1'—6" - 6" [41/2713 5/87 = [21/4
2-0" - — 6" 5” 4" 3"
2’-6" - — — 6" 57 |3 3/47
3-Q” — — — - 67 |4 1/2
4£-Q” — — - - — 6”

@ Louisville and Jefferson County
() MsD

Metrapolitan Sewer District
700 W. Liberty Street, Louisville, Kentucky 40203-1913

PAVED "V" DITCH

stanparo orawNG No. DD — (02 —00

APPROVED BY:

DIRECTOR OF ENGINEERING DATE































DEBRIS IN TFRONT OF CULVERT
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The CRHRETE X Solution




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

PIPEID | 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"2*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'3/MIN)

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

PIPEID | T (TIME MIN/100 FT) [Q (ALLOWABLE AIR LOSS)]
INCH MINUTE FT"3/MIN)

12 1.8 3

15 2.1 4

18 2.4 5

21 3 5.5

24 3.6 6













COSTS



TABLE 1 PIPE INSTALLATION

INSTALLED IN NON PAVED AREA INSTALLED IN PAVED AREA

PIPE SIZE COST ATDEPTH PIPE SIZE COST AT DEPTH

INCH 5.00 10,00 2000 3000  40.00  50.00 INCH 5.00 1000 2000  30.00 40.00  50.00
144" RCP - — $ 225 § 270 § 3365 § 3775 144" RCP - — $ 2940 8 3800 § 4755 § 35315
120" RCP — — $ 1940 § 2320 § 2820 § 3325 120" RCP — — $ 2560 $ 3250 § 4060 § 43875
108" RCP - — $ 1755 § 2250 § 2740 § 3230 108" RCP - — $ 2345 8 35130 § 3905 § 4705
96" RCP —_ - $ 1660 § 2160 § 2655 § 3150 96" RCP —_ - § 2220 8 2985 § 3745 § 4310
78" RCP — § 530085 1470 8 193 § 2500 § 2950 78" RCP —-— § 8158 195 8 275 § 3520 § 4210
72" RCP — $ 480 § 1265 § 1762 § 2345 § 2750 72" RCP _— § 75 8 1755 8 2475 § 319 § 3900
66" RCP — $§ 458 125 8 L7120 § 2255 § 2700 66" RCP — S 685 § L67¢ § 2365 § 3105 § 3750
60" RCP — § 380 § 118 § 1675 § 2165 § 2655 60" RCP — § 610 § 1585 § 2255 § 2925 § 3,595
48" RCP -— § 5108 1105 § 1595 § 214 § 2570 48" RCP — § 520§ 1475 § 2115 5§ 2820 § 3405
36"RCP $ 250§ 20 8 1060 § 150 § 2125 § 23520 36" RCP $ 370 8 45 %5 1385 § 2005 § 2710 § 3240
30" RCP $ 25§ 20 %8 1030 8 1515 § 2100 § 249 30" RCP $ 03458 420 8 1335 5 1940 § 2643 § 3155
27" RCP § 190 S 205 % 1000 § 1485 § 2060 § 2430 27"RCP $ 3008 3758 1275 %8 1875 § 2360 § 3,065
24" RCP $ 185 S 195§ 990 § 1470 § 2050 § 2440 24"RCP $ 280§ 340 § 1220 8§ 1790 § 2455 § 2935
21" RCP $ 180 S 190 S 980 § 1465 § 2040 § 2430 21"RCP $§ 215 % 3308 1215 %8 1785 § 2450 § 2930
18" RCP $§ 1758 18§ 975 %8 1455 8 1940 § 2420 18" RCP § 260 § 300 8 L0 S 1710 § 2255 § 2805
15" PVC b 165 § 175§ 95 § 145 § 1925 § 2405 15" PVC $§ 2455 280 8 L1235 S 1660 § 2195 § 2730
12" PVC $ 160 § 165 § 955 § 1435 § 1915 § 2395 12" PVC $ 235§ 2708 1115 S 1655 8 2180 § 2725
10" PYC § 155§ 160 § 950 § 1430 § 1910 § 2390 10" PVC $ 2308 25 S LII0 § 1650 § 2180 § 2720
§"PVC $ 150 § 155 § 945 8§ 1425 § 1905 8§ 2387 §"PVC § 2258 2608 11055 1645 8 2180 § 2715
6"PVC ¥ 95 S 100 § 870 § 1340 § 1805 S 2269 6"PVC § 1708 195§ 1010 § 1520 § 2030 § 2540



BORE/JACK OPERATION

PIPE SIZE DEPTH
INCH 10.00 20.00 30.00 50.00
144" RCP — $ 3,865 $ 3,965 $ 4,170
120" RCP — $ 3,685 $ 3,800 $ 3,980
108" RCP —_— $ 3,480 $ 3.580 § 3.750
96" RCP — $ 3.275 $ 3,360 S 3.520
78" RCP — $ 2,965 § 3,035 § 3,180
72" RCP $ 2365 $ 2432 § 2.500 S 2.605
66" RCP $ 1.855 $ 1,900 $ 1,970 § 2,035
60" RCP $ 1,830 $ 1,880 $ 1.925 $ 2,015
48" RCP $ 1,140 $ 1,185 § 1,230 $ 1,320
36" RCP $ 1,135 8 1,185 § 1.230 § 1,320
33" RCP $ 1,130 $ 1,180 $ 1,225 § 1.315
30" RCP $ 1,125 $ 1,175 $ 1,220 $ 1,310
27" RCP $ 1,095 $ 1,140 $ 1,185 $ 1.275
24" RCP $ 580 S 630 $ 675 $ 765
21" RCP $ 580 $ 630 $ 675 $ 765
18" RCP $ 585 $ 630 $ 675 $ 765
15" PVC $ 585 $ 630 $ 675 $ 765
12" PVC $ 585 % 630 $ 675 $ 765
10" PVC $ 575 % 625 % 670 $ 760
8" PVC $ 575 % 625 $ 670 $ 760
6" PVC $ 575 % 625 $ 670 $ 760



SANITARY PUMP STATION

MGD PUMP FLOW RANGE S/GPD

0 0.25 §0.88
0.25 0.5 §0.66
0.5 1 $0.44

1 5 $0.38

5 25 $0.16
25 100 §0.09
100 150 §0.08

150 200 80.07



OPERATION AND MAINTENANCE COST

PIPE SIZE 0&M PIPE SIZE 0&M
INCH PER 100 LF INCH PER 100 LF
144" RCP $ 11.62 36" C905 $ 8.22
120" RCP $ 9.68 30" C905 $ 6.85
108" RCP $ 8.71 24" C905 $ 5.48
96" RCP $ 1.74 20" C905 $ 4.57
78" RCP $ 6.29 18" C905 $ 411
72"RCP $ 5.81 16" C905 $ 3.66
66" RCP $ 5.32 14" C905 $ 3.20
60" RCP $ 4.84 12" CO00 $ 2.74
48" RCP $ 3.87 10" C900 $ 2.28
36" RCP $ 2.90 8" C900 $ 1.83
30" RCP $ 242 6" C900 $ 1.37
27" RCP $ 2.18
24" RCP $ 1.94
21"RCP $ 1.69
18" RCP $ 1.45
15" PVC $ 1.21
12"PVC $ 0.97
10" PVC $ 0.81
8"PVC $ 0.65
6" PVC $ 0.48



THE END






PUMP STATION
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