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INTERCEPTOR S

To a Wastewater Treatmer ri"f-F_ai.;llll'j.lr

Metro area homes and industries are connected to wastewater treatment
facilities through an extensive network of sewer pipes. Your community
maintains the sewer pipe from your home or industry; these sewer pipes
connect to regional interceptor sewers. Environmental Services owns and
maintains the 550 miles of these interceptor sewers, and more than 60 lift
stations and 170 flow meters. Many of the interceptor sewers are as large
as 12 feet in diameter.
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Definition Sketch for Types of Sewers

Plan

Metropolitan Area of City

: Building Sewer

: Lateral or Branch Sewer
D Main Sewer

: Irunk Sewer

: Tutercepting Sewer
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HWastewater
Treatment Flant
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WANHOLE FRAME ERICK LEVELING

AND COVER COURSES
{NEENAH R-166%) (A5 REQUIRED)
ECCENTRIC CONE
\ PRECAST MANHOLE
THREADED CLEAN-OUT ‘oo et
(EXTEND INTO 1 48" LD. PRECAST
WANHOLE STEPS MANHOLE SECTION
= (HEIGHT AND
NUMBER, AS
= < \ REQUIRED)
S HALF SECTION SEWER
A5°WYE =N et /_ T MATCH FIPE RADIUS
45°EL 2 — /— 20" SLOPE
= i CONCRETE FILL

THAN 2'
& T TR,
(-]
&
=
Tull
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.

EXTRA

COMCRETE “— COMCRETE BASE

UNDER z (PRECAST,

"R POURED-IN-PLACE,
= > OR INTECRAL WITH
12'}' B' MINIMUM ni.-.urru\_ EOTTOM OF

MAKHOLE SECTION)
ROTE: UNDISTURBED EARTH

1. CONCRETE FOR BASE, FILL, AND IKVERT WILL BE 4,000 P3I,
6% AIR ENTRAINING, 1" MAXIMUM SIZE COURSE ACGREGATE.

¢~ \ SANITARY SEWER DROP MANHOLE DETAIL

l\___j MO SCALE
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Network of the sanitary sewer system
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Explanatory section
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A (D*/4)(B — cosBsinp) A sl bai

P BD

D (1 B cnsBsinB)
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2 q P cosfsinf3 3
v (1 cnsBsian Q (1- B )
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a/Q

h —
D 1/2(1 — cosf)

wun

q_B_ B cosfsinf
o« '~ g )
' cosfsinfs 3
R

D |
B
sine Beta(
q/Q viV Beta | cos beta | Radian ) h/D
0.021 0.401 0.600 0.800 0.64 0.100
0.088 0.615 0.800 0.600 0.93 0.200
0.196 0.776 0.917 0.400 1.16 0.300
0.337 0.902 0.980 0.200 1.37 0.400
0.500 1.000 1.000 0.000 1.57 0.500
0.672 1.072 0.980 | -0.200 1.77 0.600
0.837 1.120 0.917 -0.400 1.98 0.700
0.977 1.140 0.800 | -0.600 2.21 0.800
0.990 1.140 0.783 | -0.622 2.24 0.811
0.991 1.140028 | 0.781 -0.624 2.24 0.812
0.992 1.140029 | 0.780 | -0.626 2.247 0.813
0.993 1.140027 | 0.778 | -0.628 2.250 0.814
1.065 1.124 0.600 | -0.800 2.498 0.900
1.075 1.109 0.510 | -0.860 2.606 0.930
1.075 1.109 0.507 | -0.862 2.610 0.931
1.074955 1.108 0.503 | -0.864 2.614 0.932
1.075273| 1.10410 0.48 -0.88 2.64 0.938
1.075268 1.103 0.479 | -0.878 2.642 0.939

1.000 1.000 0.000 | -1.000 3.142 1.000




DEPTH OF FLOW

02 03 04 05 06 07 08 08 10 11 12 13
PROPORTION OF FULL FLOW VALUE
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3alall V(m/s)
acldl oyl 0.4
Sandy ey (b 0.5
Loam
s yudo 0.6
Saly o 0.7
saly slas 1.1
el ooy 0.7
oS- oo 1.2
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Other Design Considerations

* Critical Slope (S,)
— Slope corresponding to critical depth
— Compute by evaluating Manning'’s equation at y,

o _ anz
e KzAzR«us

— Slope classification criteria:

S, < S, =2 mild slope

S, > S, =2 steep slope
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cosf3sinf3

R=2(1 - )

h=D/2(1- A=(D?/4)( B - cosBsinp) V=1/nR*(2/3) * ["1/2)
cosf3)

q/Q V(m/s) Qm3/s) A(m2) D(m) Beta( Radian ) h/D

R n | h
0.029 |0.599| 0.419 | 0.699 | 0.301 | 0.013 | 0.00030 | 0.50 | 2.50 0.93 |0.200

3.097|14.412| 4.653 | 0.75 | 0.013 | 0.00240 | 2.25 | 2.50 2.50 |0.900

0.029 |0.604| 0.270 | 0.447 | 0.24 | 0.013 | 0.00041 | 0.40 | 2.00 0.93 |0.200

3.177| 9.461 | 2.978 | 0.60 | 0.013 | 0.00340 | 1.80 | 2.00 2.50 |0.900

0.046 (0.953| 0.240 | 0.252 | 0.18 | 0.013 | 0.00150 | 0.30 | 1.50 0.93 |0.200

3.083| 5.165 | 1.675 | 0.45 | 0.013 | 0.00470 | 1.35 | 1.50 2.50 [0.900

0.043 |0.939| 0.105 | 0.112 | 0.12 | 0.013 | 0.00250 | 0.20 | 1.00 | 0.927 | 0.200

3.198| 2.447 | 0.765 | 0.29 | 0.013 | 0.00900 | 0.94 | 1.00 | 2.638 |0.938

0.029 |0.605| 0.043 | 0.072 | 0.10 | 0.013 | 0.00140 | 0.16 | 0.80 | 0.927 |0.200

3.102| 1.478 | 0.476 | 0.24 | 0.013 | 0.01100 | 0.72 | 0.80 | 2.498 |0.900

0.046 |0.612| 0.025 | 0.040 | 0.07 | 0.013 | 0.00210 | 0.12 | 0.60 | 0.927 |0.200

3.037| 0.538 | 0.177 | 0.17 | 0.013 | 0.01700 | 0.36 | 0.60 | 1.772 |0.600

0.045 |0.603| 0.017 | 0.028 | 0.06 | 0.013 | 0.00260 | 0.10 | 0.50 | 0.927 |0.200

3.059| 0.376 | 0.123 | 0.14 | 0.013 | 0.02200 | 0.30 | 0.50 | 1.772 |0.600

0.059 |0.645| 0.012 | 0.018 | 0.05 | 0.013 | 0.00400 | 0.08 | 0.40 | 0.927 |0.200

3.100| 0.195 | 0.063 | 0.10 | 0.013 | 0.03500 | 0.20 | 0.40 | 1.571 |0.500

0.055 |0.595| 0.006 | 0.010 | 0.04 | 0.013 | 0.00500 | 0.06 | 0.30 | 0.927 |0.200

3.059| 0.108 | 0.035 | 0.08 | 0.013 | 0.05000 | 0.15 | 0.30 | 1.571 |0.500

0.04128/0.454| 0.002 | 0.004 | 0.02 | 0.013 | 0.00500 | 0.04 | 0.20 | 0.927 |0.200

3.132| 0.049 | 0.016 | 0.05 | 0.013 | 0.09000 | 0.10 | 0.20 | 1.571 |0.500
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Table ES-1

Comparative Evaluation Summary of

Pipeline Materials

Item Reinforced Aluminized Steel | Polyvinyl | High Density
Concrete Pipe Pipe Chloride | Polyethylene
(RCP) (ASP) Pipe Pipe (HDPE)
(PVC)
Manning’s “n” Value 0.013 0.013 0.011 0.012
Pipe Size (Inches) 18-144 18-102 18-54* 18-36%*
Joints Watertight Watertight Band | Watertight Watertight
Rubber Gasket Strip with O-Ring Rubber Rubber
Gasket Gasket Gasket
Typical Manufactured Length 7.5-8 20-40 13 20

(Feet)




Table ES-1
Comparative Evaluation Summary of
Pipeline Materials

Item Reinforced Aluminized Steel | Polyvinyl | High Density
Concrete Pipe Pipe Chloride | Polyethylene
(RCP) (ASP) Pipe Pipe (HDPE)
(PVO)
Minimum Stiffness (psi) Rigid See Table VI-1 and 46 22 (for 36")
(Class III min) Table VI-2 (varies with
diameter)
Minimum Bury Depth 1.0 See Table VI-1 2.0 2.0 (ASTM
(Feet)** (ASTM 2321)
2321)
Maximum Bury Depth See Table V-2 See Table V1-2 See Table 10
(Feet)™™ VII-1




=

Table ES-1
Comparative Evaluation Summary of
Pipeline Materials
Item Reinforced Aluminized Steel | Polyvinyl | High Density
Concrete Pipe Pipe Chloride | Polyethylene
(RCP) (ASP) Pipe Pipe (HDPE)
(PVC)
Chemical Resistance Moderate Low High High
Abrasion Resistance Moderate See Section VI-1 High High
Corrosion Resistance Moderate Low High High
Performance History High High High Moderate
(Denver Metro area)
Connections Grouted or Insert | Saddle or Branch | Insert Tee Insert Tee
Tee
Contractor Preference High Acceptable Preferred Acceptable

*  Maximum diameter of current AASHTO/ASTM standard. If AASHTO/ASTM approved

specifications change in the future user may use larger accepted pipe diameter sizes.

** Maximum and minimum bury depths are general parameters and may be exceeded if a special design
and application allows an acceptable usage.



Pipe Material Selection

A pipe material selection process is presented that provides several items of
comparison for the designerlreviewer to consider.

Pipe material selection charts to aid in the selection of pipe materials for use in a
storm drainage system are also presented. These charts present several
conditions for each material which can easily be followed in a logical step-by-step
flow chart manner to determine the applicability of each pipeline material for a
particular installation. In general, High Density Polyethylene (HDPE)

Pipe is limited in size, UV degradation, flotation, and maximum and minimum
trench depth conditions. Reinforced Concrete Pipe (RCP) is generally limited by
wall thickness requirements, pH, sulfate levels, and minimum bury depth.
Polyvinyl Chloride Pipe (PVC) is generally limited by size, ultraviolet degradation,
flotation, pipe stiffness, and minimum cover depth. Aluminized

Steel Pipe (ASP) is generally limited by pH, soil resistivity, flotation, corrosive
agents, abrasive flows, and minimum cover. See specific sections in this Report
on each pipe material and refer to the referenced standards for each material if
the conditions or design criteria vary from those presented herein.






Type of Pipe Manning’s “n”
Vitrified clay pipe 0.013
Plastic pipe (smooth wall) 0.010
Concrete pipe 0.013
Corrugated plastic pipe 0.020
CMP (2-2/3" x 1/2" corrugations) 0.024
(spun asphalt lined) 0.015
CMP (3" x 1" corrugations) 0.027
Structural Plate 0.032




Table 1010.A - Design Return Periods for Hydraulic Structures (years)

Road Classification Low Volume Local Collector Arterial Freeway
Hydraulic Structures
Gutters - 5 5 5 5
Stormwater Inlets - 5 5 5 5
Storm Sewers - 10 to 25 10 t0 25 10 t0 25 10 t0 25
Highway Ditches 10 to 25 10 to 25 10 to 25 10 to 25 10 to 25
Culverts < 3 m Span’ 50 to 100 50 to 100 100 100 100
Buried Structures &
Culverts > 3 m Span’ 100 200 200 200 200
Bridges” 100 200 200 200 200
River Training and 100 200 200 200 200
Channel Control Works

For drainage areas less than 1 ha. the 10-year return period storm can be used.
Design shall be in accordance with BC MoT Bridge Standards and Procedures Manual




] Section
- \;A Case |
Inlet on Main Line
Case K;
| 0.05
I1 0.25
6=22.5° 0.75
I 0= «}5"’ 0.50
6 = 60° 0.35
B =90° 0.25
IV 1.25

Table 3: Manhole and ]unctionm

Q4- V4 \

Section \/2

H
Case |l 29
Inlet on Main Line
with Branch Lateral



Table 3: Manhole and ]unctiom
_ /

Section Q — VA
Case |V '
Inlet or Manhole at

Beginning of Line

Qs

V2 Section

H =K .

-2 Case |l Case K;
Manhole on Main Line I 0.05

withg®  Branch Lateral I 0.25

6=225° 0.75
= 45° 0.50

m =S

6 = 60° 0.35

6 =90° 0.25

IV 1.25







E. Manholes Frames and Castings

Standard manholes frames and castings are as
indicated in the General Notes, Sheets 2/27 and 3/27.
Manbholes in residential and non-residential areas
which may be subject to flooding shall have solid lid
castings and, where such conditions occur in excess
of 1,000 feet of sewer, special non-flooding venting

shall be provided.



F. Depth of Sanitary Sewers

In general, the top of the pipe of sanitary sewers shall be
at least 10 feet below the average finished grade at the
building line in residential districts and 12 feet below the
building line elevation in all other areas. Conduits
shallower than this requirement shall be considered a
special project.



G. Velocities

All sewers shall be designed and constructed to give mean
velocities, when flowing full, of not less than 2.0 feet per
second. The following are the minimum slopes which
should be provided; however, slopes greater than these are
desirable, with maximum velocity of 15.0 feet per second.
Velocities greater or less shall be considered special
projects.

1.00 15 6
0.44 20 8
0.33 25 10
0.26 30 12
0.20 38 15

0.18 40 16
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