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This is the f irst draft copy of theoretical hydraul ic f low rates for Trojan's set of catch basin grates. These

values have not  been ver i f ied.  Please le t  us know i f  there are any apparent  errors or  omiss ions.  These

values are theoret ica lva lues that  have been calcu lated us ing the methods f rom HEC22.  Where

possib le,  these values have been compared wi th those der ived by others.  P lease note that  the values

referenced to Calgary Stantec (1996) were taken from the City of Calgary design standards as posted on

the Ci ty  of  Calgary websi te  in  2013.  Values at t r ibuted to Wi lson (1983)  are f rom his  thesis ,  "Capaci t ies

of  Catch Basin ln le ts  Based on Use in  Alber ta"  Values at t r ibuted to Townsend and Moss (1980)  were

measured f rom a model  s tudy.

These values are given with and without a safety factor (SF) so that the design engineer can choose

when and how to include this and /or any other safety factor. The safety factor used herein is 0.5 * the

intercepted f low rate. The safety factor is intended to al low for some trash clogging but does not

prec lude the need for  catch basin maintenance.  l t  should be emphasized that  when f la t  grates (wi thout

s ide in le ts)  such as the K-3 or  TK-51 (wi thout  s ide in le t )  are prone to c logging and should not  be used in

sump locat ions wi thout  an addi t ional  safety  factor .

These values are provided for the purpose of assist ing in the selection of an appropriate style and

number of grates. Each municipal i ty has their own preferred styles of grates. Some grates have fal len

out  of  favour  such as theTF-33,  the TF-35 and the K-2.  Many of  the grates have addi t ional  opt ions such

as two piece side inlets or locking grates. l t  is essential to check the design standards for the

munic ipal i ty  for  which the design being done to ensure the correct  s ty les and opt ions are chosen.

The select ion of  the concrete s lab used on the top of  the concrete catch basin depends on which f rame

and grate is  se lected.  The TF-50 (wi th s ide in le t )  goes on a s loped s lab whereas the TF-51 wi thout  s ide

in let  goes on a f la t  s lab (K-3) .  Fur thermore,  nor thern and southern Alber ta use d i f ferent  concrete s labs

so i t  is important to select a frame and grate that is appropriate to the region of interest.

F inal ly ,  there are var ious naming systems used across the prov ince.  Some names are ambiguous such as

the TF-51 which can be the name of  the f rame and grate wi th or  wi thout  the s ide in le t .  Some f rame and

grates such as the K-7 come in e i ther  a s ingle or ,  more commonly,  a  double which should be c lar i f ied in

the design.  A double consis ts  of  a  double f rame wi th two grates that  goes on one concrete catch basin.

When in  doubt ,  g ive us a ca l l !  Take the t ime to do i t  r ight  and avoid a Change Order  la ter !

www.t ro ia  n i  nd ust r ies.com

t-800-272-5662

Troja n Ca lga ry 403-269-6525 Troja n Ed monton 780-47 4-1,47 8



An Engineer's Guide to Specifving Manhole Covers. Grates and Frames for Calgarv and Airdrie

N.B.  The Ci ty  of  Calgary is  speci fy ing undipped/Uncoated munic ipal  cast ings only .

Manhole Covers & Frames

TF-50 Standard M-Top Slab Can get locking with cam lock

Logo Can get  wi th  one vent  hole for  sani tary or  p lugs

TF-48 I27O mm Cover COC Logo or  Blank
* TF-49 is old term for Frame and Cover for F-50

Curb and Gutter Grates & Frames

TF-514 (T-K1A)*  or
Type C

Two piece side inlet to faci l i tate side grate replacement Slots  are d iagonal

C top Slab Grate is  f la t  & Rectangular Locking s ide in le t

TF-51 (TK-L)*  or
Type C

One p iece s ide in le t C  top  s lab Grate is  f la t  & rectangular Slots  are d iagonal

* Specify with curb inlet to ensure inclusion of curb inlet

Just Gutter Grates & Frames

TF-s1 (T-K1)**(K-3) Flat K-3 top s lab Can get  lock ing K-3 top s lab

TK-2 Double frame with two grates of K2 sloped K-2 top s lab
* Specify without curb inlet to avoid gett ing curb inlet

Circular Grates & Frames

TF-50 Round grate Calgary M-top s lab

Duct i le  i ron is  used for  th inner  or  larger  par ts  and par ts  at  r isk of  damage by snowplows (Side In lets)

The following items are made with ductile iron: TF-50 grate and 90 mm frame, one and two piece T-K1A side inlet & side inlet grate, Tk-1 grate & K-2 grate

City of Calgary specif ics ASTM A48 CL20 for gray iron

City of Calgary specif ies ASTM A536 60-40-18 for ducti le iron

Always check the speci f icat ions for  the munic ipal i ty  for  which the dra inage is  being designed.

Drawings for  these and other  munic ipal  cast ings are avai lab le on our  websi te :  t ro janindustr ies.com

Save t ime and money by cal l ing i f  munic ipal  specs d i f fer  f rom th is  char t .

Trojan f ndustries Calgary 403-269-6525 Trojan lndustr ies Edmonton 780-47 4-1.478
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AASHTO M 305 Standard Specification for Drainage, Sewer, Uti l i ty and Related Castings

What is AASHTO M-360 Standard Speci f icat ion for  Drainage, Sewer,  Ut i l i ty  and Related Cast ings? How is th is

di f ferent f rom H-20 and HS-20?

H-20 and HS-20 are AASHTO standards f rom L944 which were or ig inal ly intended for br idge and road loading.

They detai l  a representat ive t ruck having axles of  a part icular axle load and locat ion that would represent most of

the t rucks that the road or br idge would be subject  to.  The H-20 truck is represented as having a f ront axle of  8000

lbs .  (35 .6  kN)  wh i le  the  rear  ax le  i s  32 ,000 lbs .  (L42.3  kN) .  The HS-20 a l lows fo r  an  add i t iona l  rear  ax le  o f  32 ,000

lbs .  (142.3  kN) .  Whi le th iss tandard  does  no taddress  mun ic ipa l  cas t ing  perse ,  thegenera l  app l i ca t ion  o f  th is

standard to cast ings has been that i f  the cast ing can bear the 16,000 lb.  axle,  the cast ing is considered to meet the

equivalent of  the H-20 or HS-20 standard.

Using this type of  standard for municipal  cast ings has many issues including:

Whot is on oppropriote oreo over which to apply the load? For how long? How should the per axle lood be

divided? Does o 'wheel' include both of the duol wheels? What about super singles? ls o safety foctor included or

should one be added? Whot obout moteriols standords? Monufocturing quolity? lnspection ond certification?

In Canada, a s imi lar  problem has developed with engineers t ry ing to use a br idge/road standard (CL-W) to speci fy

municipal  cast ings.  The CL-W standard does not speci f ical ly address municipal  cast ings.  Again,  i t  does not answer

the above quest ions.

The AASHTO system has since introduCed the M-306 standard to address these issues.

lssues addressed in the M-306 standard that are not addressed in ei ther the H-20/HS-20 system or the CL-W

system l

o Loading detai ls are speci f ied:  A 178 kN load is appl ied to an area 229mm by 229mm at a constant rate

between 45 kg/sec. The load is held for  1 minute.  The test ing machine must be NIST compl iant .  To pass

this test ,  there can be no cracks and any deformat ion must be less than 3.2mm.

o The mater ia l  is  speci f ied:  ASTM A 48 Class 35B for gray cast  i ron and ASTM A 536 Grad 80-55-06.
o Qual i ty of  manufacture is speci f ied.

o Inspect ion and Cert i f icat ion is required.

o A safety factor of  2.5 t imes is used.

Why isn' t  ASTM A 48 or ASTM A 536 designat ion enough without M-306?

The tradi t ional  load tests done on test  rods for the cast i ron and duct i le i ron is ASTM A 48 and A 536 only measure

the strength of  the i ron wi thout consider ing the shape of  the f inal  cast ing.  l t  is  possible for  a cast ing to fa i l  the
proof load test  (due to poor design in shape) whi le passing the strength requirements for  the mater ia l  i tsel f .

N.B. In 20L2, the Ci ty of  Edmonton switched to a modif ied form of the M-306 standard.
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TF-51 (wi thout  s ide in le t )  sump condi t ion
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"srr\..*\srrr^*J1 9j a n CO m b i n e d wi t h S F

*r5r\xr^ (-l Ca I ga ry St a n t e c ( 19 9 6 )0 . 2

Trojan (20L4) without safety factor Trojan with SF K-3 Calgary Stantec (1996)

depth Q combined Q combined depth O
(m) ( L/s) ( L/s) (m) ( L/s)

0 0 0 0.000 0

0.025 t4 7 0.100 78

0.050 39 20 0.200 110

0.075 72 36 0.300 13s

0.100 1,tt 56 0.400 156

0 .125 155 78 0.500 166

0.150 204 102
0 .175 213 r07
0.200 228 1.t4

0.22s 242 12 I

0.250 255 t28
0.300 279 140

0.350 302 151

0.400 323 161

0.450 342 T7L

0.500 361 180

200 300



TROJAN TF-s1(no side inlet) Cross Slope 0.015
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TROJAN TF-51 (no side inlet) Intercepted Flow Rate
for Cross Slope 0.015

100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0 1000.0

Road Flow Rate (L/s)

sL 0.03

Depth Road Flow I  nterceoted Velocitv SL 0.03 w SF = 0.5
(m) (L/s) ( L/s) (m/s) ( L/s)

0.01_0 0.2 0 .1 o.37 0 .1

0.020 r . ) 1 .3 0.59 0.6

0.030 4.4 4.2 0.78 2 . 1

0.040 9 .6 9 .3 0.94 4.6

0.050 27.3 20.7 1.09 to.4
0.060 6r.7 32.3 1.24 L6.2

0.070 111 .8 43.4 L .37 2L.7

0.080 L79.7 54.3 1.50 27.2

0.090 267.4 65.2 L.62 32.6

0.100 376-9 76.r L.74 38 .1

0.1L0 509.9 86.9 1".86 43.4

0.120 558.4 97.4 L.97 48.7

0.130 853.9 707.7 2.07 53.9

0.140 1068.1 LI7.7 2 .78 58.8

N\\\\\K\SL 0.01

*.\N\*"SL 0.03

**..\\**,.s10.05

s*\i**K3 Stantec Calgary (1996)

**r1s**$l Q.Ql w sF = 0.5

K3 Stantec Calgary (1996)

Road Flow Intercepted
(L/s) (L/s)

0 0.0
6 6.0

10 7 .6
25 10.8
50 15.5
75 19 .6

100 23.5
200 35.2
300 42 .2
500 51 .0

1000 63.0

sL 0.01

Depth Road Flow Intercepted Velocity
( m ) (L/s) ( L/s) (m/s)

0.010 0 .1 0.1 o.21
0.020 0.9 0.8 0.34

0.030 2 .6 2 .5 0.45

0.040 5 .5 5.4 0.54

0.050 15.8 12.9 0.63

0.060 35 .6 21,.9 o.7L

0.070 64.6 31..2 o.79
0.080 103.8 4L .L 0.87

0.090 L54.4 51 .6 0.94

0.100 2L7.6 62.8 1.00

0.110 294.4 73.5 7.07

0.720 385.9 84.6 1..t4

0.130 493.0 95.9 r .20
0.140 616.7 1o7.6 1.26
0.150 757.9 119.5 L.32

sL 0.05

Depth Road  F low Intercepted Velocity
(m) ( L/s) (L/s) (m/s)

0.010 0.3 0.1 o.37
0.020 1.9 1.6 0.59

0.030 5 .7 5.4 o.7B
0.040 12.4 L L . 2 o.94
0.050 35.2 23.9 1.09

0.060 79.7 36.2 1,.24

0.070 I44.3 47.5 1..37

0.080 232.O 58 .1 1.50

0.090 345.2 68.1 r .62
0.100 486.6 77.5 r .74
0.110 658.3 86.2 1.86

o.120 862.8 94.0 L .97
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TROJAN TF-51 (no s ide in let) Cross Slope 0.02

TROJAN TF-51 (no side inlet) Intercepted Flow Rate
for Cross Slope O.O2
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Road Flow Rate (L/s)

sL 0.03
Depth Road Flow Intercepted Velocity SL 0.03 w 5F = 0.5
(m) (L/s) (L/s) (m/s) (L/s)

0.010 0.2 0 .1 0.31 0.1
0.020 1 .5 L .3 0.59 0.€
0.030 4.4 4.2 0.78 2.r
0.040 9 .6 9.3 0.94 4.e
0.050 24.2 L9 .6 1.09 9 . 8

0.060 51 .4 30.6 L .24 15.3
0.07c 90.5 41,.4 1,.37 20.7
0.08c 143.0 52.2 1.50 26 .1

0.09c zto.6 63 .1 1. .62 31 .5

0.10c 294.6 73.9 7.74 36 .9

0 .1  10 396.5 84 .6 1 .86 42.3
0.120 517.5 9 5 . 1 r .97 47 .6

0.130 658 .9 105.4 2.07 52.7
0.r40 822.7 115.3 2.r8 57.7
0.150 L008.1 124.9 2.28 62 .4

tantec Calearv (1996

Road Flow Intercepted
(L/s) (L/s)

0 0.0
6 6.C

10 7 .6

25 10.8

50 15.5
75 19.6

100 23.5
200 35.2
300 42.2
50c 5 1 .

1000 63 .C

Dep th Road Flow I ntercepted Veloci ty
( m ) (L/s) (L/s) (m/s)

0.010 0.1 0 .1 o.2r
0.020 0.9 0.8 0.34
0.030 2 .6 2.5 0.45
0.040 5 .5 5.4 0.54

0.050 14.0 12.1 0.63
0.060 29.7 20.4 0 .71

0.070 52.2 29,4 o.7s
0.080 82.6 39 .1 0.87

0.090 L 2 t . 6 49.4 0.94

0.100 170.1. 60.4 1.0c
0.110 228.9 7r . L .01

0.120 298.8 82.0 1..1.

0.13C 380.4 93.3 1..2C

0.1,4C 474.6 L04.9 1..26
0 .150 582.0 LI6.7 L .32

Depth Road Flow I ntercepted Veloci tv
(m) ( L/s) (L/s) (m/s)

0.01c 0.3 0 .1 0.48

0.02c 1 .9 L.6 0.76
0.03c 5.7 5,4 1.0c
0.040 1.2.4 IL,2 1.22
0.050 31 .3 22.6 1..41.

0.060 66 .3 34.4 1 .60

0.070 116 .8 4s.4 L .77

0.080 t84.6 56.0 1 .93

0.090 271 .9 66.0 2.O9

0.100 380.4 75.4 2.25
0.110 5 1 1 . 9 84.7 2.40
0.120 668.1. 91.9 2 .54

0.L30 850.7 98.8 2 .68

0.L40 1061.3 104.6 2.82



TROJAN TF-51 (no side inlet) Cross Slope 0.025

i
ii TROJAN TF-51 (no side inlet) Intercepted Flow Rate
i

i for Cross Slope 0.025
I

Road Flow Rate (L/s)

**.\\\**"SL 0.01

*.\N\**SL 0.03

**'-\\**."S10.05

.*-:\*-"K3 Stantec Calgary (1996)

.**55ir**$l 0.03 w 5F = 0.5

K3 Stantec Calgary (1"996)

Road Flow Intercepted

(L/s) ( L/s)

c 0.0
6 6.0

10 7.6
25 10.8
50 15.5
75 19.6

100 23.5
200 35.2
300 42.2
500 51 .0

1000 63.0

sL 0.0L

Depth Road Flow Intercepted Velocity
(m) ( L/s) ( L/s) (m/s)

0.0L0 0.1 0 .1 o.21,
0.020 0.9 0.8 0.34
0.030 2,6 2 .5 0.45
0.040 5.5 5.4 0.54
0.050 L2 .9 tL .5 0.63
0.060 26 .1 19 .3 0.7L
0.070 44.8 28.0 o.79
0.080 69.9 37.4 o.87
0.090 101.9 47.5 0.94
0.100 14L.6 58.4 1.00
0.110 189.6 68.9 1.07

0.120 246.5 79.7 r .74
0.130 312.9 90.9 7.2C
0.140 389.4 L02.4 1".26
0.1"50 476.5 t t4 .L 1..32

sL 0.03

Depth Road Flow Intercepted Velocitv SL 0.03 w SF = 0.5
(m) (L/s) (L/s) (m/s) (L/s)

0.010 o.2 0.1 o.37 0 .1
0.020 1 .5 1.3 0.59 0.6
0.030 4.4 4.2 0.78 2 .1
0.040 9 .6 9.3 0.94 4.6
0.050 22.4 L8.7 1.09 9.4

0.060 45.2 29.2 r .24 L4.6

0.070 77.6 39.8 L.37 L9.9
0.080 12L.O 50.4 1.50 25.2

0.090 L76.5 61..2 L.62 30.6

0.1_00 245.3 77.9 L.74 35.9

0.110 328.4 82.5 1 .86 41.3

0.720 427.O 93.0 1,.97 46.5

0.130 542.0 ro3.2 2.07 51 .6

0.L40 674.4 LL3.2 2. I8 56.6
0.150 825.3 t22.7 2.28 6r_.3

sL 0.05

Depth Road  F low Intercepted Veloci ty

(m) (L/s) (L/s) (m/s)

0.0L0 0.3 0 .1 0.48
0.020 1,.9 L .6 o.76
0.030 5 .7 5.4 1.00
0.040 12.4 LL.2 L.22
0.050 28.9 2L .7 L.4L

0.060 58 .3 32.9 1.60

0.070 100.2 43.7 L.77
0.080 L56.2 54.L 1.93
0.090 227.9 64.L 2.O9
0.1_00 3L6.7 73.4 2.25
0.110 424.O 82.1, 2.40
0.120 55L.2 90.0 2.54
0.130 699.7 96.9 2.68
0.140 870.7 LOz.7 2.82
0.150 L065.5 1.O7.4 2.95



TROJAN TF-51. (no side inlet) Cross Slope 0.03

TROJAN TF-51 (no side inlet) Intercepted Flow Rate
for Cross Slope 0.03
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**.ss:.**510.01"

*xN**510.03

**\\)*51 0.05

**N\*-K3 Stantec Calgary (1996)

**\\**SL 0.03 w SF = 0.5

100.0 200.0 300.0 400.0 s00.0 600.0 700.0 800.0 900.0 1000.0

Road Flow Rate (L/s)

K3 Stantec Calgary (1996)

Road Flow Intercepted
( L/s) ( L/s)

0 0.0
6 6.0

L0 7.6
25 10.8
50 15 .5

75 19 .6

100 23.5
200 35.2
300 42.2
500 51 .0

1000 63.0

sL 0.01
Depth Road  F low Intercepted Veloci tv

( m ) ( L/s) (L/s) (m/s)

0.010 0 .1 0 .1 0.21
0.020 0.9 0.8 0.34
0.030 2 .6 2 .5 0.45
0.040 5.5 5.4 0.54

0.050 1_2.2 7r.7 0.6
0.060 23.7 18 .5 o.7t
0.07c 39 .9 26 .8 o.79
0.08c 67.4 35.9 0 .87

0.090 88.8 45.9 0.94

0,100 r22.6 56.5 1.0c
0.11C 163.4 66.9 L.O7

0.120 2L1.. 77 .6 1.1.4

0.130 267.9 88.7 7 .2C

0.140 332.6 100.1 L .26

0.150 406.1 71.r.7 7 .32

sL 0.03
Depth Road Flow Intercepted Velocity SL 0.03 w 5F = 0.5

( m ) (L/s) (L/s) (m/s) (L/s)

0.010 o.2 0.1 0.37 0.1
0.020 1.5 1.3 0.59 0.6
0.030 4.4 4.2 0.78 2 .1
0.040 9 .6 9.3 0.94 4 .6

0.050 21..2 18 .1 1.09 9 . 1

0.060 4 I .1 28.2 r .24 1.4.r
0.070 69 .1 38 .4 L . 3 7 19.2

0.080 106.3 48.9 1.50 24.4

0.090 153.8 59 .5 1.52 29.1

0.100 2L2.4 70.1. r.74 35.0
0.1r.0 283.0 80.7 1 .86 40.3

0.1.20 366.6 9 1 . 1 1. .97 45.5
0.130 464.O ro1.2 2.07 50.6
0.140 576 .0 11.1.7 2 .18 55.6
0 .150 703.5 t20.6 2.28 60.3

sL 0.05
Depth Road Flow Intercepted Velocitv

( m ) (L/s) (L/s) (m/s)

0.010 0.3 0 .1 0.4t
0.020 1 .9 L . 6 o.7e
0.030 5 .7 5 .4 1.0c
0.040 12.4 11..2 1..22
0.050 27.3 2L .O L.41.

0.060 53.0 31 .8 1 .6C

0.070 89.2 42.3 1..77

0.080 1,37.3 52.6 1.93
0.090 198 .5 62.4 2.09
0.100 274.2 7t .7 2.25
0.110 365,4 80.3 2.4C

0.L20 473.3 88 .2 2 .54

0.130 599 .0 95 .1 2 .68

0.140 743.7 100.9 2.82
0.150 908.2 105.5 2.95
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TF-51 (wi th  s ide in le t )  sump condi t ion
Trojan (2014) without safety factor Trojan with SF Wi lson (1983) Stantec Calgary (1996)

depth Q combined Q combined depth a depth a
(m) (L/s) (L/s) (m) (L/s) (m) (L/s)

0 0 0 0.025 83 0.000 0
0.025 19 9 0.0s1 125 0.100 110
0.050 52 26 0.076 L67 0.200 1s0
0.075 96 48 0.1,02 191 0.300 156
0.100 L48 74 0.I27 223 0.400 161
0.125 207 104 0 .152 255 0.500 166

0.150 273 136 0 .178 288
0 .175 300 150 0.203 316

0.200 334 167 0.229 342
0.22s 368 184 0.254 366
0.250 402 201
0.300 466 233
0.3s0 503 252
0.400 538 269
0.450 571 286
0.500 602 301

TF-51 (with side inlet) sump

o.4

g
f, 0.3
CL
o

tt

ssrx\\^NrrrJPqjan COmbined nO SF

s\i.1,\rxrsJlsj a n co m b i n ed wit h S F

*rs1x\Nxs$|3 P tec Ca I ga ry ( 1 9 9 6 )

N\N\\\iNWilSon (1983)
0 .2

200 300 400 s00

catch basin capture (L/s)

600 700



TROJAN TF-51(with side inlet)

TROJAN TF.51

150.0

140.0

130.0

120.0

110.0

100.0

90.0

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

0.0

sL 0.01

c,
.t,
u,
3o

r
E
o

CL
o
I

o

**.rrrr**.SL 0.01

*.\\\\*"sL 0.03

*'.s*'SL 0.05

**\\\*C Stantec Calgary (1996)

***s..*SL 0.03 w SF = 0.5

C Stantec Calgary (L996)

Road Flow Intercepted

(L/s) ( L/s)

0 0.0
6 9.0

10 1.2.7
25 16.5
50 23.O
75 28.2

100 32.8
200 48.0
300 6 L . I

s00 79.3
1000 104.0

Depth Road Flow Interceoted Veloci ty

( m ) ( L/s) (L/s) (m/s)

0.010 0 .1 0 .1 o.2r
0.020 0.9 0.8 0.34
0.030 2 .6 2 .5 0.45
0.040 5 .5 5.4 0.54
0.050 1,1,.1 10.8 0.63
0.060 29.3 22 .7 o.7 t
0.070 56.3 34.6 0.79
0.080 93.5 47.2 0.87
0.090 L4L.9 60.4 0.94
0.100 202.7 74.3 1.00
0 .110 276.9 87.8 L.O7
0 .120 365.6 rot.7 1..1.4
0.130 469.8 115 .9 1..20
0.140 590.5 130.5 L.26
0.150 728.5 1,45.4 L .32

Depth Road Flow Intercepted Velocitv SL 0.03 w SF = 0.5
( m ) (L/s) (L/s) (m/s) (L/s)

0.010 o.2 0 .1 0.37 0 .1
0.020 1 .5 L.3 0.59 0.7
0.030 4.4 4.2 o.7B 2.1"
0.040 9 .6 9.3 o.94 4 . 7

0.050 1-9.2 L7 .9 1.09 9 .0
0.060 50.7 34.2 L.24 17.1,
0.070 97.6 48.s 1,.37 24.2
0.080 161.9 62.3 1.50 31,.1
0.090 245.7 75.9 1,.62 37.9
0.100 351 .0 89.3 1..74 44.7
0.1-10 479.6 102.6 1_.86 51 .3
o.L20 633.3 L15.7 L . 9 7 57.8
0.130 813.8 L28.4 2.07 64.2
0.140 1022.7 140.8 2 .L8 70.4

Depth Road Flow Intercepted Veloci ty

(m) (L/s) (L/s) (m/s)

0.010 0.3 0.1 0.48
0.020 1-.9 t . 7 o.76
0.030 5 .7 5.4 1.00
0.040 t2.4 L L . 2 1,.22
0.050 24.7 20.8 t.41.
0.060 65.4 38.4 1.60
0.070 125.9 5 3 . 1 L.77
0.080 209.0 66.4 1.93
0.090 317.2 79.0 2.O9
0.100 453.2 90.7 2 .25
0.1 10 6L9.2 101.5 2.40
o.1,20 817.6 1,LL.3 2.54
0.130 1050.6 119.9 2.68



TROJAN TF-51(wi th s ide in let)

150.0

140.0
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c,

s\\\\\*\.SL 0.01

**N\*"51 0.03

-"'$r'-SL 0.05

**.).\**'C Stantec Calgary (1996)

*""s"*SL 0.03 w SF = 0.5

st 0.05

0 .0

sL  0 .01

100.0 300.0 400.0 500.0 600.0

Road Flow Rate (L/s)

sL 0.03

1000.0

C Stantec  Ca lga

I ntercepted

Depth Road  F low I nte rce pted Veloci ty
( m ) ( L/s) (L/s) (m/s)

0.010 0 .1 0 .1 o.21,
0.020 0.9 0.8 0.34
0.030 2 .6 2.5 0.45

0.040 5 .5 5 .4 0.54

0.050 LO.7 10 .5 0.63
0.060 25.3 7L .0 o.11.
0.070 46 .5 32.2 0 .79

0.080 75.5 44.2 0.87
0.090 1.1.2.9 57.0 0.94

0.100 159.8 70.7 1.0c
0.110 21,6.8 84.0 L . O 1

0.120 284.8 97 .7 r . t 4
0.130 364.4 1 r 1 . 7 1,.2C

0.140 456 .5 1.26.2 L . 2 6

0.150 56L.7 1.41..O 1..32

Depth Road Flow Intercepted Velocity SL 0.03 w SF = 0.5
( m ) ( L/s) (L/s) (m/s) (L/s)

0.010 o.2 0 .1 o.37 0.1
0.020 r . ) 1 .3 0.59 u . /
0.030 4 . 4 + . 2 0.78 2 .1
0.04c 9 . 6 9 .3 0 .94 4 .1

0.050 18 .6 17 .5 1 .09 8 .8

0.06c 43.8 32.0 r .24 16 .0
0.070 80.6 45 .8 1 .37 22 .9
0,080 130.7 59.2 L.50 29.e
0.090 195 .5 72.7 1.62 36.3
0.100 276.8 86.0 r .74 4 5 . L

0.1 10 375.5 99,2 1.86 49.e
o.L20 493.3 1.L2.2 1..97 5 6 . 1

0.130 63 t .2 1.24.9 2.07 62 .4

0.140 790.7 L37.2 2.1,8 68 .6

0.150 972 .9 149.O 2 .28 t 4 . 5

Depth Road Flow Intercepted Velocity
( m ) ( L/s) (L/s) (m/s)

0.010 0.3 0 .1 0.48

0.020 1.9 1.7 0.76
0.030 5 .7 5 .4 1.0c
0.040 L 2 . 4 1.L.2 t .22
0.050 24.0 20.4 L .4L

0.060 s6.5 36 .1 1 .60

0.070 LO4.1 50.2 L .77

0.080 1,68.7 63.4 1 .93

0.090 252.5 75.8 2.09
0.100 357.3 87.5 2.25
0.L10 484.8 98.3 2.40
o.L20 636 .8 108.1 2.s4
0.130 8t4.9 116.8 2 .68

0.140 1020.8 1.74.2 2.82
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TROJAN TF-51
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sslrrx*s.gl Q.Ql

*N\\\sL 0.03

*.ri\s*"5L 0.05

*\.\\**C Stantec Calgary (1996)

'**-'s*"."S10.03 w SF = 0.5

Road Flow Rate (t /s)

C Stantec Calgary {1996)
Road Flow Intercepted

(L/s) (L/s)

0 0.c
5 9.0

10 12.7
25 16 .5
50 23.O
75 28.2

100 32.8
200 48.0
300 61-.1
500 79.3

1000 104.0

sL 0.01

Depth Road Flow lnterceoted Veloci ty

( m ) (L/s) (L/s) (m/s)

0.010 0 .1 0 .1 0.00
0.020 0.9 0.8 o.2r
0.030 2 .6 2.5 0.45
0.040 5 .5 5.4 0.54
0.050 10 .6 10.3 0.63
0.060 22.9 19.8 o.71
0.070 40.7 30.3 0.79
0.080 64.7 41,.8 0.87
0.090 95.6 54.3 o.94
0.100 L34.1 67.6 1.00
0.110 180.8 80.6 L.07
o.r20 236.3 94.1, 1,.1,4
0.130 301,.2 108.0 1,.20
0.140 376.1 L22.3 I .26
0.150 461,.6 1_36.9 1.32

5L 0.03

Depth Road Flow Intercepted Veloci tv SL 0.03 w SF = 0.5
( m ) ( L/s) (L/s) (m/s) ( L/s)

0 .010 0.2 0.1 0.37 0 .1
0.020 1.5 L .3 0.59 0.7
0.030 4.4 4.2 0.78 2 . 1
0.040 9.6 9.3 0.94 4.7
0.050 18.3 17.3 1.09 8 .6

0.060 39.6 30.5 L.24 15.2
0.070 74.4 43.6 L .37 21,.8
0.080 Ltz.0 56.7 1.50 28.4
0.090 165.5 69.9 L.62 35.0
0.100 232.2 83 .L L.74 4L.5
0 .1  10 3 1 3 . 1 96.1 1 .86 48.1.

o.L20 409.2 109.0 L .97 54.5
0.130 527.7 L27.6 2.O7 60.8
0.140 651.s 133.9 2 .18 66.9
0.1_50 799.6 L45.7 2.28 72.8

sL 0.05

Depth Road Flow Intercepted Veloci ty
( m ) (L/s) ( L/s) (m/s)

0.010 0.3 0 .1 0.48
0.020 1,.9 L.7 0.76
0.030 5 .7 5.4 1_.00
0.040 L2.4 LI.2 1 .22
0.0s0 23.6 20.I 1.41,
0.060 5 I . I 34.5 1.60
0.070 90.9 48.0 1.77
0.080 L44.6 60.9 1.93
0.090 213.7 73.1. 2.09
0.100 299.8 84.7 2.25
0.110 404.2 95.4 2.40
0.120 528.3 LOs.2 2.54
0.130 673.5 1,13.9 2 .68
0.L40 84L.L LzT.3 2.82
0.150 1032.2 127.4 2.95



TROJAN TF-5L (with side inlet) Cross S lope 0.03

TROJAN TF-s1 (with side inlet) Intercepted Flow Rate
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**\\\\*.5L 0,01

-*N\*"51 0.03

' : \ -  5L  0 .05

**\*\**c stantec calgary (1996)

**.-s-""S1 0.03 w SF = 0.5

200.0 400.0 s00.0 600.0

Road Flow Rate (L/s)

iriis$l :::l-
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C Stantec Calgary (1996)

Road Flow Intercepted
(L/s) (L/s)

0 0.c
b 9 .C

L0 1 ,2 .7

25 L6.5
5C 23.C
75 28.2

100 32.8
200 48.0

300 6 1 . 1

500 79 .3

100c 104.C

sL 0.0L
Depth Road Flow lntercepted Velocity

( m ) {L/s) {L/s) (m/s)

0.010 0.1 0 .1 o.21.
0.020 0.9 0.8 0.34
0.030 2 .6 2.5 0.45
0.040 5.5 5.4 0.54
0.050 L0.4 to.2 0 .6
0.060 2 L - 5 18 .9 4 .71

0.070 36.7 28 .8 o.79
0.080 57 .5 39 .9 o.87
0.090 84.0 52.0 0.94

0.100 116 .9 65.0 1.0c
0 .1  1C L56.7 77 .7 1. .07

0.12C 203.9 91 .0 1,.1,4
0.  L30 259.1 1.O4.7 1. .20

0.140 322.6 118 .8 L .26

0.150 394.9 133.2 1.32

sL 0.03
Depth Road Flow Intercepted Velocity SL 0.03 w SF = 0.5

(m) (L/s) (L/s) (m/s) (L/s)

0.010 0 .2 0 .1 o.37 0 .1
0.02c 1.5 1 .3 0.59 0.1
0.030 4.4 4.2 0.78 2.r
0.040 9 .6 9 .3 0.94 4.1
0.050 1 8 . 1 1 7 . t 1 .09 8 .5

0.060 36 .8 29.3 1.24 1,4.7

0.070 63.6 41 .8 1.37 20.9
0.080 99 .5 54 .6 1.50 27.3
0.090 145.5 67 .5 1. .62 3 3 . 8

0.100 202.5 80.5 L . 7 4 44.2

0.110 271.4 93.4 1 .86 46.7

0.120 353.2 L06.2 L .97 53 .1
0.1_30 448.7 L18.7 2 .O7 5 9 . 3

0.140 558.7 L30.9 2.1.8 65.4
0 .150 584.0 I42.e 2.28 7r .3

sL 0.05
Depth Road Flow Intercepted Velocitv

( m ) (L/s) ( L/s) (m/s)

0.010 0.3 0 .L 0.48

0.020 1.9 1,.7 0.76
0.030 5 . 7 5 .4 1..0c
0.040 t2.4 L1..2 L.22
0.05c 73.3 19 .9 1,.41
0.060 47 .6 33.2 1.6C

o.o7c 82.2 46.2 r .7 l
0.08c 1"28.s 58.7 L .93

0.090 L8 '1 .8 70.8 2.O9

0.1.00 261.4 82.2 2.25
0.1 10 350.4 92.9 2.4(
0.120 456.C 1.02.6 2 .5 t

0.130 579 3 Ll.t.3 2.6 t
0.140 72L .3 1,L8.7 2.82
0.1,50 883.0 L24.8 2.95
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DK-2 (double)  sump condi t ion
Trojan (2014\ without safety factor Trojan with SF Wi lson (1983) Stantec Calgary (1996)

depth Q cornbined Q combined depth a depth a
(m) (L/s) (L/s) (m) (L/s) (m) (L/s)

0 0 0 0.025 46 0.000 0
0.02s 10 5 0.051 7 I 0.100 98
0.050 30 15 0.076 94 0.200 150

0.075 57 28 0.102 L22 0.300 1_56
0.100 90 45 0 .127 1,46 0.400 161
o.125 r28 64 0.1s2 1,57 0.500 166

0.1s0 170 85 0.r78 L72
0.I75 216 108 0.203 186
0.200 266 133 0.229 L98
o.225 319 160 0.254 2t0
0.250 343 172
0.300 372 186
0.350 402 20I
0.400 434 217
0.450 463 232
0.500 491 245

DK-2 (double) sump

E
f, 0.3
CL
o

T'

0.4

0.2

sqNfpejan combined no SF

NTrojan combined with SF

NStantec Calgary (1996)

sqgsg/il5on (1983)
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TROJAN DK-2 (double) Cross Slope 0.0L5

TROJAN DK-z (double) Intercepted Flow Rate
for Cross Slope 0.015

r i
i i

Road Flow Rate (L/s)
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L70,O
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L20.0
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s0.0
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K2 Stantec Cal (1ee6)

*\$*SL 0.01

*N*SL 0.03

**.,.x\.**.sL 0.05

.*{.N*K2 Stantec Calgary (1996)

**\*sL 0.03 5F=0.5

100.0 200.0 300.0 400.0 s00.0 600.0 700.0 800.0 900.0 1000.0

ga

Road Flow Intercepted

( L/s) ( L/s)

0 0.0
8 8.0

15 10.6
25 72.8
50 15.7
75 18.2

100 24.4

200 39.6
300 48.4
500 59 .6

1000 74.7

sL 0.01
Depth Road Flow Intercepted Veloci ty

(m) ( L/s) (L/s) (m/s)

0.010 0 .1 0 .1 o.2r
0.020 0.9 0.9 0.34
0.030 4.6 4 .2 0.45
0.040 15.0 ro.7 0.54
0.050 32.9 L9 .1 0.63

0.060 59.6 29.2 o.7r
0.070 96.5 4L.2 o.79
0.080 r52.9 54.9 o.87
0.090 235.3 69.4 0.94

0.100 339.1 84.6 1.00

0.110 466.4 99.4 1,.07
o.r20 618.8 tLA.7 1.L4

0.130 798.L 130.5 7 .20
0.140 1006.1 L46.6 L.26

sL 0.03

Depth Road Flow Intercepted Veloci tv SL 0.03 SF=0.5
(m) ( L/s) (L/s) (m/s) ( L/s)

0.010 o.2 o.2 0.37 0 .1
0.020 1.6 1.6 0.59 0.8

0.030 8.0 6.8 0.78 3.4
0.040 26.1 75.7 o.94 7.9

0.050 57.O 26.2 1.09 13 .1

0.060 103.2 38.0 L.24 19.0

0.070 L67.L 51.5 L37 25.7

0.080 264.8 65.6 1.50 32.8

0.090 407.5 79.O r .62 39.5

0.100 587.4 92.5 1.74 46.2

0.110 807.8 105.9 1.86 52.9

0.120 L071.8 1r9.7 r.97 59.6

sL 0.05

Depth Road Flow Intercepted Veloci ty

(m) ( L/s) (Lis) (m/s)

0.010 0.3 0.3 0.48
0.020 2.0 2 .O 0.76
0.030 t_0.3 8.5 1.00
0.040 33 .6 18.0 1.22
0.050 73.6 28.8 1.4I

0.060 r33.2 4r.1 L.60

0.070 2\5.7 54.5 L.77
0.080 341.8 68.0 1.93
0.090 526.1, 80.1 2.O9
0.100 758.3 91 .5 2 .25
0.110 1_042.8 102 .3 2.4Q



Cross Slope 0.02

TROJAN DK-z (double) Intercepted Flow Rate
for Cross Slope 0.02

-*$*SL 0.01

*rN**510.03

"*\\\**.SL 0.05

****K2 Stantec Calgary (1996)

**\*.*510.03 SF=0.5

K2 Stantec Calgary (1996)

Road Flow Intercepted

(L/s) ( L/s)

0 0.0
8 8.0

15 10.6
25 12.8

50 1,5.7
75 78.2

100 24.4
200 39.6
300 4 .4

s00 59.6
1000 74,7

sL 0.01

Depth Road Flow Intercepted Velocity

(m) (L/s) (L/s) (m/s)

0.010 0 .1 0 .1 o.2I
0.020 0.9 0.9 0.34
0.030 4.0 3 .8 0.45
0.040 12.3 9.6 0.54
0.050 26.3 L7.3 0.63
0.060 47.1, 26.9 0.7t
0.070 75.7 38.4 0.79
0.080 t2t.t 52.C o.87
0.090 189.6 66 .€ o.94
0.100 276.3 81 . 1.0c
0.1 10 382.9 96.8 L.O7
0.124 510.9 r12.2 L . t4

0.130 661.9 L27.9 t .2c
0.14C 837.2 1,44.O T.2E
0.1sc 1038.3 160.s 7.32

sL 0.03
Depth Road Flow Intercepted Velocitv SL 0.03 SF=O.5

( m ) (L/s) (L/s) (m/s) (L/s)

0.010 0.2 0.2 0.37 0 .1
0.020 1.6 r . b 0.59 0.8
0.030 7 .0 6 .2 0.78 3 . 1
0.04c 21..4 t4 .6 0.94 7 .3
0.0s0 45.6 24.6 1,09 L2.3
0.060 81 .6 36 .1 r .24 18.C
0.07c 731- .1 49.2 1.37 24.e
0.080 209.8 63.2 1.5C 31 .5
0.09c 328.4 77.0 7 .62 38.5
0.100 478.6 90.6 L .74 45.3
0.1 1C 663.2 104.0 1 ,86 52.C
o.rzc 885.0 1.r7.4 r.97 s8.7
0.13C 1146.4 130.5 2.07 6s.3

sL 0.05
Depth Road Flow lntercepted Velocity

( m ) (L/s) (L/s) (m/s)

0.010 0.3 0.3 0.48

0.020 2.0 2 .0 0.76
0.030 9.0 7.9 1.00
0.040 27.6 16.9 1 .22
0.050 58.8 27.3 I . 47

0.060 105.3 39.2 1.6C

0.070 169.3 52.4 1.77
0.080 270.9 65.9 1.93
0.090 424.O 78.2 2.09
0.100 617.9 89.9 2 .25
0 .110 8s6.2 100.7 2.4C
o.L20 Lr42.5 110.8 2 .54



TROJAN DK-2 {double)

r j

Cross Slope 0.025

TROJAN DK-2 (double) Intercepted Flow Rate
for Cross Slope 0.025

770.0

160.0

150.0

140.0

130.0

g 120.0

;  110.0
g 100.0

i eo.o
t 8o.o
q,

e 70.0
og 60.0
0,

E so.o
40.0

30.0

20.0

IU.U

0.0

*.xs*510.01

*xN*510.03

**\N**SL 0.05

^*N-*K2 Stantec Calgary (1996)

*-5<**.gl Q.Ql g[=Q.!

100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0 1000.0

Road Flow Rate (L/s)

K2 Stantec Calgary (1996)

Road Flow Intercepted

(L/s) ( L/s)

0 0.0
8 8.0

1.5 10.6
25 t2.8
50 L5.7
75 18.2

100 24.4
200 39.6
300 48.4
500 59.6

1000 74.7

sL 0.01

Depth Road Flow Intercepted Velocitv
(m) (L/s) (t/s) (m/s)

0.010 0.1 0 .1 o.21,
0.020 0.9 0.9 0.34
0.030 3 .7 3 .5 0.45
0.040 70.7 8.8 0.54
0.050 27.4 16.0 0.63
0.060 39.6 25,L o.7L
0.070 63.2 36.1 0.79
0.080 702.7 49.6 o.87
0.090 L62.2 64.4 0.94
0.100 238.7 79.7 1.00
0.110 332.8 94.7 L.07
0.120 446.2 110.1 7.14
0.130 580.1 125.9 1.20
0.140 735.8 t42.O L.26
0.150 9L4.7 158.5 L.32

sL 0.03

Depth Road Flow lntercepted Veloci ty SL 0.03 SF=0.5
(m) (L/s) (L/s) (m/s) (L/s)

0.010 0.2 o.2 o.37 0 .L
0.020 1 .6 1.6 0.59 0.8
0.030 6.4 5.9 0.78 2 .9
0.040 18.5 13.7 0.94 5.8
0.050 38.7 23.3 1.09 11 .6
0.050 68.6 34.4 1,.24 L7.2
0.070 109.5 47.1 t . 37 23.6
0.080 176.9 6L.2 1.50 30.6
0.090 28r..0 75.2 1,.62 37.6
0.100 4t3.4 89.0 L.74 44.5
0.L10 576.5 ro2.6 1.86 51 .3
0.120 772.9 116.0 1..97 58.0

sL 0.05
Depth Road Flow Intercepted Velocitv

(m) (L/s) (L/s) (m/s)

0.010 0 .3 0.3 0.48
0.020 2.O 2.O 0.76
0.030 8.3 7.4 1.00
0.040 23.9 15.9 r .22
0.050 50.0 26.O 1.47
0.050 88.6 37.6 1.60
0.070 741..4 50.4 7.77
0.080 228.3 64.0 1.93
0.090 362.7 76.6 2.09
0.100 533.6 88.5 2.25
0.1L0 744.3 99.4 2.40
0.120 997.8 109.6 2.54



TROJAN DK-2 (doublel Cross Slope 0.03

TROJAN DK-2 (double) Intercepted Flow Rate

for Cross SloPe 0.03

**s*510.01

"*xN*SL 0.03

**s\**510.05

*r** K2 Stantec Calgary (1996)

'.**.s*.* S L 0. 03 S F =0. 5

Road Flow Rate (L/s)

sL 0.03
Depth Road Flow lntercepted Velocity SL 0.03 5F=0.5

( m ) (L/s) ( L/s) (m/s) ( L/s)

0.010 0.2 o.2 0.37 0 .1

0.020 1 . 6 1 .6 0.59 0.8

0.030 6.0 5.6 0.78 2.8

0.040 16 .6 13 .C 0.94 6 .5

0.050 34.2 22.2 1.09 11 .1

0.060 59.9 33.0 L .24 16,5

0.07c 95 .1 45.4 1, .37 22.7

0.08c 154 .9 59.5 1 . 5 0 29.8

0.090 249.4 73.7 r .62 35 .9

0.100 369 .8 87.6 L.74 43. t

0.1.10 5r8.7 101.3 1 .86 50.7

0.120 698 .1 114 .8 L .97 57.4

0.130 910.4 r.28.0 2.07 64.0

0.140 1,L57.5 L40.9 2 .18 70.5

170.0

160.0

r.50.0

140.0

130.0

^ 120.0

5 tto.o
0,
f roo.o
d,

i eo.o
t 8o.o
o

$. zo.o
u

E 60.0
g

50.0

40.0

30.0

20.0

10.0

0.0
0.0

sL 0.01
Depth Road Flow Intercepted Velocitv

( m ) ( L/s) ( L/s) (m/s)

0.010 0 .1 0 .L o.2t
0.020 0.9 0.9 0.34

0.030 3.5 3.3 0.45

0.040 9 .6 8.2 0.54

0.050 L9.7 15.0 0.63

0.060 34.6 23.7 0.7r
0.070 54.9 34.2 0.79

0.080 89 .4 47.5 0.8i

0.090 r44.O 62.5 0.94

0.100 2I3.5 77.9 1.00

0.110 299.5 93.0 1,.O7

0.120 403.1 108.4 t . t4

0.13C 525.€ L24.2 L z C

0.14C 668.3 140.3 L .26

0.150 832.3 156.9 r .32

sL 0.05
Depth Road Flow IntercePted Veloci ty

( m ) (L/s) (Lis) (m/s)

0.01c 0.3 0.3 0.48

0.02c 2.C 2 .0 o.76

0.030 7 .8 7 .1 1.0c

0.040 2r .5 15.2 r .22
0.050 44.1 25.0 7.41

0.060 77.4 36.2 r".60
0.070 122.8 48.8 t .77

0.080 1.99.9 62 .4 L .93

0.090 321..9 75.3 2,O9

0.100 477.5 87 .3 2.25

0.110 669 .6 98 .4 2.4C

0.120 901.3 108.6 2.54

0.130 L775.3 L77.8 2 .68
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TK-7 (single) sump condit ion
Trojan (2014) without safety factor Trojan with SF K-2 Wilson (1983) K-2 Stantec Calgary (1996)

depth Q combined Q combined depth a depth a
(m) (L/s) (L/s) (m) (L/s) (m) ( L/s)

0 0 0 0.025 46 0.000 0
0.025 7 4 0.051 71 0.100 98

0.0s0 22 t t 0.076 94 0.200 150

0.075 45 22 0 .102 t22 0.300 1_56

0.100 75 38 0.127 1,46 0.400 161

0.125 t1,r 55 0.152 157 0.500 156

0.150 t46 73 0.178 172

0.175 160 80 0.203 186

0.200 174 87 0.229 198

0.225 186 93 0.254 210

0.250 r97 99
0.300 2t3 t07
0.350 23r 115

0.400 249 124
0.450 266 133
0.s00 282 1,4r

TK-7 (single) sump

0.4

E
f  0 .3
q
o

T'

.srx\r.\xrx^f19jan combined no SF

s\.\\rxrxl;ejan combined with SF

srx\Nr:s (- 1 St a ntec Ca I ga ry ( 1996 )

rr\:'.\\\\r\\\ K- 2 W i I S O n ( 1 98 3 )
0 .2

100 150 200

catch basin capture (L/s)



TROJAN TK-7 (single)

i - -
i

:

Cross Slope 0.015

----..---- ---- 
i

TROJAN TK-7 (single) Intercepted Flow Rate
for Cross Slope 0.015

**.5rx*"$[ Q.Q]

*.N-*S10.03

**a5**,$t- Q.Q$

**.\.)***sL 0.03 w sF = 0.5

sL 0.01

Road Flow Rate (t /s)

sL 0.03
depth Road F low I ntercepted Velocity SL 0.03 w SF = 0.5

(m) (L/s) (L/s) (m/s) ( L/s)

0 .010 0.3 0 .3 0 .37 o.2
0.020 2.0 1 .9 0.59 1.C

0.030 t2 . t 7 .5 0.78 3 .8

0.040 32.8 L4.9 0.94 7.4

0.050 67.O 23.9 1.09 11 .9

0.060 T I7 .O 34.4 1..24 17 .2

0.070 201.9 44.7 r .37 22.4
0.080 322.2 54.7 1 .5C 27.3

0.090 477.4 64.6 1.62 32.3
0.100 670.8 74.6 r .74 37 .3

0 .110 905.6 84.4 1.86 42.2

0.120 1184.9 93 .9 r .97 47.C

i

sL 0.0s

depth Road F low lntercepted Velocity
( m ) ( L/s) (L/s) (m/s)

0.010 0.2 o.2 0.21
0.020 1,.1 L . 7 0.34
0.030 7.0 4.7 0.45

0.040 19.0 9 .3 0.54

0.050 38.7 15.4 0.63

0.060 67 .6 23.0 0 .71

0.070 116 .5 3r.2 o.79
0.080 186.0 39 .9 0.87

0.090 275.6 49.r 0.94

0.100 387.3 s9.0 1.00

0 .110 522.8 68.4 t .o7
o.120 684.r 78.0 T . I4

0.130 872.8 87.9 r .20
0.140 1090.6 98 .1 L.26

depth Road F low lntercepted Velocity
(m) (L/s) (L/s) (m/s)

0.010 o.4 0.4 0.48

0.020 2 . 5 2 .5 0.76

0.030 L5 .6 9 . 5 1.00
0.040 42.4 !7 .6 1.22
0.050 86.s 27.4 r.4t
0.060 75L.L 38.7 1.60

0.070 260.6 49.3 1 .77

0.080 416.0 59 .0 1 .93

0.090 616.3 68.2 2.09
0.100 866.0 76.7 2.25
0 .1L0 1169.L 84.5 2.40



TROJAN TK-7 (single) Cross Slope 0.02

J

(l)

l!
t
3
I
I
T'
o

CL
o)
u

o

N\\s5L 0.01

**N*"SL 0.03

**\\**"510.05

.s\y.(\\.sL 0.03 w sF = 0.5

sL 0.01 sL 0.03

depth Road Flow Interceoted Velocitv SL 0.03 w SF = 0,5
(m) (L/s) (L/s) (m/s) (L/s)

0.010 0.3 0.3 0.37 o.2
o.020 2.0 1 .9 0.59 1 ,C
0.030 10.1 7.1, 0 .78 3.s
0.040 26.6 14.2 0.94 7.1,
0.050 s3.3 23.0 1.09 11 .5
0.060 92.3 33.2 1,.24 16.6
0.070 161 .9 43.7 1.37 21,.8
0.080 262.3 53.7 1.50 26.9
0.090 392.3 63.8 1.62 31 .S
0.100 554.8 73.8 1.74 36.S
0 .110 752.5 83.6 1.86 41,.
0.120 988.2 93.2 L.97 46.e

sL 0.05

depth Road Flow Intercepted Velocitv
(m) (L/s) (L/s) (m/s)

0.010 0 .2 0 .2 0.21,
0.020 1..1. 1 . .L o.34
0.030 5.9 4.3 0.45
0.040 15.3 8.8 0.54
0.050 30.8 L4.7 0.63
0.060 53.3 22 .1 o.71
0.07c 93 .5 30.4 0.79
0.08c L5t.4 39 .1 0.87
0.09c 226.s 48.4 o.94
0.L00 320.3 s8.3 1,0c
0.110 434.5 67.6 r .07
0.120 570.5 77 .3 1.1,
0 .130 730.0 87.2 L.2C
0.140 914,3 97.4 L.2e

depth Road Flow Intercepted Velocity

(m) (L/s) (L/s) (m/s)

0.010 0.4 0.4 0.48
0.020 2 .5 2.5 0.76
0.030 1 3 . 1 9.0 1.00
0.040 34.3 16.9 1_.22
0.0s0 68.8 26.4 1..41
0.060 1,19.2 37.5 1.6C
0.07c 209.C 48.2 1.77
0.08c 338.6 58.0 1.93
0.09c 506.4 67.3 2.O9
0,10c 71,6.2 75.9 2.2s
0 .110 977.5 83.8 2.40



TROJAN TK-7 (single)

110.0

100.0

90.0

80.0
6

J

o  7 0 . 0
'o
G

] 60.0
o

4

E s0.0
o.
p ao.o(,
s 3o.o

20.0

I U . U

0.0

Cross Slope 0.025

100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0 1000.0

Road Flow Rate (t/s)

sL 0.03

depth Road Flow Intercepted Velocity SL 0.03 w SF = 0.5
(m) (L/s) (L/s) (m/s) (L/s)

0.010 0.3 0.3 0.37 o.2
0.020 2.0 L.9 0.59 1.C

0.030 9.0 6.8 0.78 3.4

0.040 22.8 13.6 0.94 6.8

0.0s0 45.L 22.2 1.09 11,.L

0.060 77.5 32.2 1.24 76.1

0.070 r37.9 42.8 L.37 2L.4

0.080 226.3 53.0 1.50 26.5

0.090 34L.2 63.1 r .62 31 .5

0.100 485.1 73.1 1,.74 36.6

0.110 660.7 83.0 1.86 4L.5

0.r20 870.2 92.6 1.97 46.3

0.130 1116.0 101.9 2.O7 51.0

..*1rrr.**$l_ Q.Qf

"*.gs*.SL 0.03

*.-\N**'SL 0.05

**\\\i.*.510.03 w SF = 0.5

sL 0.01

depth Road Flow Intercepted Velocity
(m) (L/s) ( L/s) (m/s)

0.010 0.2 0.2 o.2L

0.020 L . L 1 .1 o.34
0.030 5 .2 4 . I 0.45
0.040 L3.2 8.4 0.54

0.050 26.1 14.1 0.63

0.060 44.7 21..3 o.7L

0.070 79.6 29.6 0.79

0.080 I30.7 38.4 0.87

0.090 797.0 47.8 0.94

0.100 280.1 57.7 1.00

0.110 38r.4 67.1, L . 0 7

o.120 502.4 76.7 L.T4

0.130 644.3 86.7 t .20

0.140 808.6 96.8 1.26

0.150 996.3 LO7.L L .32

sL 0.05

dep th Road Flow Intercepted Veloci ty

(m) (L/s) (L/s) (m/s)

0.010 o.4 o.4 0.48
0.020 2.5 2 .5 o.76
0.030 11.6 8 .6 1.00
0.040 29.4 L6 .2 L .22
0.050 58.3 25.5 1.4L
0.060 100.0 36.4 1.60
0.070 178.O 47.2 r .77
0.080 292.2 57.2 L.93

0.090 440.5 66.6 2.09
0.100 626.3 75.3 2.25

0.1_10 852.9 83.2 2.40

0.L20 1,123.4 90.2 2.54



Cross Slope 0.03TROJAN TK-7 (single)

*sL 0.01 i
*SL 0.03 i
* sL 0.0s i
*SL 0.03 w SF = 0.5 i

05

ssr5\\srs

*.N\*

\\.\N.\*

L 0.cS L

depth Road Flow Intercepted Velocitv
(m) (L/s) (L/s) (m/s)

0 .010 0.2 0.2 o.2r
0.020 1 . 1 t . r 0.34
0.030 4.7 3.9 0.45

0.040 rt.7 8 .C 0.54
0.050 22.9 13. 0.63
0.060 39.0 20.6 0 .71

0.070 70.4 29.0 0.79
0.080 L1.6.8 37,8 0.87

0.090 L77.3 47.2 0.94

0.100 253.3 57.7 l-.0c
0 .11C 346.1 66 .6 L.O7

o.tzc 457.0 76.3 L.1.4

0.130 587.2 86.2 L.20
0.L40 738 .1 96 .3 L , 2 6
0.150 910.6 106 .6 1,.32

depth Road Flow lntercepted Veloci tV SL 0.03 w SF = 0.5
(m) (L/s) (L/s) (m/s) (L/s)

0.01.0 0.3 0.3 0.37 0.2
0.020 2.O 1 .9 0.59 1 .C

0.030 8.2 6.5 0.78 3 .2
0.040 20.3 13 .1 0 .94 6 .€

0.050 39.7 2t .5 1.09 10.8

0.060 67 .6 31.3 1,.24 L5.1

0.07c 12I.9 42.0 1.37 21,.
0.08c 202.3 52.3 1 .50 26.2
0.090 307.1 62.5 1..62 3L.2
0,100 438.7 72 .6 1..7 4 36 .3

0.110 599.5 82.4 1 .86 4t .2
0.120 79L .5 92.1, r .97 46.4

0,130 LOL7. I 701.4 2.O7 50.7

depth Road Flow lntercepted Velocitv
( m ) (L/s) (L/s) (m/s)
0.010 0.4 0.4 0.48

0.020 2.5 2.5 0.76

0.030 10.6 8.3 1.0c
0.040 26.2 15.7 L.22
0.050 5r.2 24.8 1. .4L

0.060 87.3 35.4 1.60
0.070 L57.4 46.4 L . 7 7
0.080 26L.2 56.5 1 .93

0.090 395 .5 66.C 2.OS

0.100 566.4 74.7 2.25
0.110 773.9 82.7 2.4C
0.120 1.021..9 89.7 7 .54
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DK-7 (s ing le)  sump condi t ion
Trojan (2014) without safety factor Trojan with SF K-2 Wi lson (1983) (-2 Stantec Calgary (1996

depth Q combined Q combined depth a depth a
(m) ( L/s) (L/s) (m) (L/s) (m) (t/s)

0 0 0 0.02s 46 0.000 0
0.025 15 7 0 .051 71 0.100 98
0.050 43 22 0.076 94 0.200 150
0.075 90 45 0.L02 122 0.300 156
0.100 150 75 0.127 t46 0.400 161
0.1,25 zzr L11 0.r52 1,57 0.s00 166

0.150 292 I46 0.178 172
0.I75 321 L60 0.203 185
0.200 347 t74 0.229 1_98
0.225 372 186 0.254 2ro
0.250 395 197
0.300 427 213
0.350 461 231
0.400 498 249
0.450 532 266
0.500 554 282

0.4

DK-7 (double) sump

.*...*.***.*\

I:
!

I\
!

xsxr\NxrsJpgjan combined no SF

"\\\wr-<fpgjan combined with SF

srx$xrxs (- / Sta n t e c Ca I ga ry ( L 9 9 6 )

*\\\NN\\\\\ K- 2 W i I S O n ( L9 8 3 )

5
5 0.3
CL
o

T'

0.2

300 400 500



TROJAN DK-7 (double) Cross Slope 0.015

i

ii TROJAN DK-7 (double) Intercepted Flow Ratei
i'  t ^ -  a - - ^ ^ -  c l ^ - -  / r t  n  {  Ffor Cross Slope 0.015

**\\\\\**"SL 0.01

**N\*S10.03

**.\\\**,,s10.05

"*.N-.*.K2 Stantec Calgary (1996)

**.N\\\510.03 w SF=0.5
4U.U  ) ' : - . - , - i l " r " * i :

3o.o i,.,,'.,,ioN
:i.i i' 

iii=- ii'=i ,t"'i, '' ",,,i"t.=':',s"rr,,l,il *i=*"-.'' r,1**=*'i$'=ru 
i=.***,**,,. 

+'*t ." =*= 
t 
|tt

.  :  : : : .  i :  . : i i  : . . : . . . . , . . . j . . i . . . i . . . . : . . . : . .  . . . : . . ! . i
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K2 Stantec Calgary (1996)

Road F low lntercepted
( L/s) (L/s)

0 0.c
8 8 .C

15 10.6
25 12 .8
50 15.7
75 1.8.2

100 24.4
200 39 .6
300 48.4
500 59 .6

L000 74.7
Road Flow Rate (L/s)

sL 0.01

Depth Road F low lntercepted Velocity
(m) (L/s) (L/s) (m/s)

0.010 0.2 0 .2 o .2L
0.020 1, .1 L . t o.34
0.030 7.0 s .6 0.45
0.040 19.0 12.2 0.54
0.0s0 38.7 20.9 0.63
0.060 67.6 31.s o.7r
0.070 1r.6.5 43.9 0 .79
0.080 186.0 57.1 0.87

0.090 27s.6 77 .2 0.94
0.100 387.3 86 .1 1.00
0 .110 522.8 100.8 7.07

0.I20 684.1 115.9 1..I4
0.130 872.8 131 .5 1,.2C
0.140 1090.6 t47.6 1..26

sL 0.03

Depth Road Flow lntercepted Velocity SL 0.03 w SF=0.5
(m) ( L/s) (L/s) (m/s) ( L/s)
0.010 0.3 0.3 0.37 0.2
0.020 2.0 1 .9 0.s9 1 .0

0.030 12. t 8 .6 0.78 4 .3
0.040 32 .8 L7 .5 0.94 8 .8
0.0s0 67.O 28.5 1.09 L4.2

0.060 777.0 41.L L .24 20.5
0.070 20L.9 54.2 L .37 2 7 . L

0.080 372.2 67.2 1.50 33.6
0.090 477.4 80.3 r.62 40.2
0.100 670.8 93.6 r .74 46.8
0 .110 905.6 106.8 1 .86 53.4

sL 0.05

Depth Road F low ln tercepted Velocitv
(m) (L/s) (L/s) (m/s)

0.010 o.4 o.4 0.48
0.020 2 .5 2 . 5 0 .76
0.030 15 .6 10.5 1.00
0.040 42.4 20.0 L.Z2
0.0s0 86.5 31.4 1,.41,
0.060 1s1.1 44.4 1 .6C

0.070 260.6 57,3 L.77

0.080 4L6.0 69.s 1 .93

0.090 616 .3 8r.2 2.O9

0.100 866.0 92.s 2 .25



TROJAN DK-7 (double) Cross Slope 0.02

TROJAN DK-7 (double) Intercepted Flow Rate
for Cross Slope 0.02

100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0 1000.0

Road Flow Rate (t/s)

sL 0.03
Depth Road Flow Intercepted Velocitv SL 0.03 w SF=0.5
(m) (L/s) (L/s) (m/s) (L/s)

0.010 0.3 0,3 0.37 0 .2
0.020 2 .0 1 .9 0.s9 1 .0
0.030 10.1 7.9 0.78 3 ,9
0.04c 26.6 16 .4 0.94 8 .2
0.05c 53.3 26.9 1.09 13.4
0.06c 92.3 39.1 1.24 19 .5
0,07c L 6 L . 9 52.3 1,.37 26.2
0.080 262.3 65.5 1.5C 32.
0.090 392.3 78.7 1,.62 39.4
0.100 554.8 92.C r .74 46.C

0.110 752.5 L05.2 1.86 52.e
0.L20 988.2 II8.4 1.97 s9.2

170.0

160.0

150.0

I40.0

130.0

^ 120.0
g 110.0
o
I! IUU.U
E,

I so.o
= 8o.o
o

s 70.0
9

C, OU.U

s0.0

40.0

30.0

20.0

10.0

0.0

**\\\\**51 0.01

^*\N\.*.SL 0.03

s*\\\\\"SL 0.05

**\ i \sK2 Stantec Calgary (1996)

**.\\***SL 0.03 w SF=o.5

0.0

Stantec Calgary (1996

Road Flow ln tercepted

(L/s) (L/s)

0 0,0
8 8.0

15 10.6
25 12.8
50 1.5.7

75 L8.2

100 24.4
200 39.€
300 48.4

500 59.e
1000 74.7

sL 0.01
Depth Road Flow Intercepted Velocity
(m) (L/s) (L/s) (m/s)

0.010 o.2 0.2 o.2r
0.020 1 . t 1,.1, o.34
0.030 5.9 5 .0 0.45
0.040 15 .3 11 .0 0.54
0.050 30.8 19.1" 0.63
0.060 53.3 29.2 o.71,
0.070 93.5 41.5 0.79
0.080 1,5r.4 54.8 0.87
0.090 226.5 69.0 0.94
0.100 320.3 83.9 1.0c
0.110 434.5 98,5 1.07
o.L20 570.5 LL3.7 t . r4
0.13C 730.C 129,3 1,.2C
0.14C 9I4.3 145.3 1..26

sL 0.05
Depth Road Flow Intercepted Veloci ty

( m ) (L/s) (L/s) (m/s)

0.010 0.4 o.4 0.48
0.020 2 .5 2 .5 o.76
0.030 13 .1 9.8 1.00
0.040 34.3 18 .8 L .22
0.0s0 68.8 29.8 1..41
0.060 1,r9.2 42.5 1.6C
0.070 209.C ss.6 1,.77
0.080 338.6 67.9 1.93
0.09c 506.4 79.8 2.09
0.10c 71,6.2 91 .1 2.25
0.11C 971,.5 101.8 7.40



TROJAN DK-7 (double) Cross Slope 0.025

TROJAN DR-7 (double) Intercepted Flow Rate
for Cross Slope 0.025

100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0 1000.0
Road Flow Rate (t/s)

sL 0.03
Depth Road Flow Intercepted Veloci ty SL 0.03 w 5F=0.5

( m ) (L/s) (L/s) (m/s) (L/s)
0 .010 0.3 0.3 0.37 0.2
0.020 2.O 1.9 0.59 1.0
0.030 9.0 7.4 o.78 3 .7
0.040 22.8 L5.4 0.94 7.7
0.050 45.1, 25.5 1.09 12.8
0.060 77.5 37.4 L.24 18.7
0.070 L37.9 50.7 1 .37 25.4
0.080 226.3 64.0 1.50 32.A
0.090 34L.2 77.4 t.62 38.7
0.L00 485.1 90.7 L.74 45.4
0.110 660.7 ro4.o 1.85 52.0
0.I20 870.2 Lt7.2 1.97 58.6

.*.\\-.*.SL 0.01

^*N\**SL 0.03

**\\\\**.SL 0.05

N').\*.-*K2 Stantec Calgary (1996) i

**.\**"SL 0.03 w 5F=0.5

K2 Stantec Calgary (1996)

Road Flow Intercepted

(L/s) (L/s)

0 0.0
8 8.0

15 10.6
25 L2.8
50 L5.7
75 18.2

100 24.4
200 39.6
300 48.4
500 59.6

L000 74.7

sL 0.01
Depth Road Flow Intercepted Velocity

(m) (L/s) ( L/s) (m/s)

0.010 o.2 0.2 o.21
0.020 L .1 L . I 0.34
0.030 5 .2 4.6 0.45
0.040 L3.2 L0.2 0.54
0.050 26.r 17.7 0.63
0.060 44.7 27.3 o.71
0.070 79.6 39.6 0.79
0.080 t30.7 53.0 0.87
0.090 197.O 67.2 0.94
0.100 280.7 82.1. 1.0c
0 .110 381.4 96.8 1,.07
0.120 502.4 111.9 1,.14
0.130 644.3 L27.s L.20
0.140 808.6 143.5 L .26

0.150 996.3 L59.9 r .32

sL 0.05
Depth Road Flow Intercepted Velocitv

(m) (L/s) (L/s) (m/s)

0.010 o.4 o.4 0.48
0.020 2 .5 2 .5 0.76
0.030 L1..6 9 .2 1.00
0.040 29.4 17.9 L.22
0.050 58.3 28.5 L.41
0.060 100.0 40.9 1.60
0.070 178.O 54.L L .77

0.080 292.2 66.6 1.93
0.090 440.5 78.6 2.O9
0.100 626.3 90.0 2.25
0.110 852.9 LOO.7 2.40



TROJAN DK-7 (double)

0.0

Cross Slope 0.03

100.0 200.0 300.0 400.0 s00.0 600.0 7oo.o 800,0 900.0 r.00o.o
Road Flow Rate (L/s)

sL 0.03
Depth Road Flow Intercepted Velocity SL 0.03 w SF=0.5

(m) (L/s) (L/s) (m/s) (L/sl
0.010 0.3 0.3 0.37 0.2
0.020 2.0 1.9 0.59 1..0
0.030 8.2 7.O 0 .78 3.5
0.040 20.3 1.4.1 0.94 7.3
0.050 39.7 24.4 1 .09 1.2.2
0.060 67 .6 35.9 L.24 18.0
0.070 L27 .9 49.4 t .37 24.7
0.080 202.3 62 .8 1.50 3L.4
0.090 307.1, 76,3 t .62 3 8 . 1
0.100 438.7 89 .6 L.74 44.8
0.110 599 .5 103.0 1 .86 51.5
0.720 791,5 116.2 1.97 58 .1

*.\\\\**SL 0.01

*,\N\\SL 0.03

*\N.*SL 0.05

*N'*K2 Stantec Calgary (1996)

**\\**.SL 0.03 w SF=0.5

K2 Stantec algarV fi,996
Road Flow Intercepted

(L/s) (L/s)
0 0.0
8 8 .C

15 10.6

25 12.8
50 75.1
75 1.8.2

100 24.4

200 39.€
30c 48.4

500 59 .6
1.000 74.7

Depth Road Flow Intercepted Veloci ty

{m) (L/s) (L/s) (m/s)
0.010 0.2 0.2 o.2I
0.02c 1 .1 L 1 0.34
0.030 4 .1 4.3 0.45
0.040 L1..7 9 .5 0.54
0.050 22.9 16 .6 0.63
0.060 39.0 25.8 0.71,
0.070 70.4 38.0 o.79
0.080 116 .8 51 .5 0.87
0.090 t77.3 65.7 0.94
0.100 253.3 80.6 1.0c
0.110 346.1" 95 .3 r.o7
0.r20 457.0 110.5 1..14
0.130 587.2 1.26.7 r.2c
0.140 738,L 1,42.t 1..26
0.150 910.6 1.58.4 1 .32

sL 0.05
Depth Road Flow I ntercepted Velocity

(m) (L/s) (L/s) (m/s)

0.010 0.4 0.4 0.48
0.020 2.5 2.5 0.76
0.03c 10.6 8 .8 1.0c
0.040 26.2 L7.1, 7.22
0.050 5I.2 27.4 L.47
0.060 87.3 39.4 L.6c
0.o70 157.4 52.8 1..71
0.080 26I .2 65 .5 1 .93
0.090 396.5 77 .6 2.09
0.1001 566 ,4 89.0 2.25
0.110 773.9 99 .8 2.4C



Pleose note that drawings are approximate and not to be used for
engineering purposes - please contact us for specific dimensions.
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TF-50 sump condit ion

Trojan (70L41 without safety factor Trojan with SF Stantec (1996) Wi lson (1983)

depth Q combined Q comb ined depth a depth a
(m) (L/s) (L/s) (m) ( L/s) (m) ( L/s)

0 0 0 0.00 0 0.025 53

0.02s 10 5 0 .10 52.4 0.051 75

0.0s0 29 15 0.20 7  4 .2 0.076 92

0.075 54 27 0.30 90.8 0.102 105

0.100 82 4T 0.40 104.9 0.r27 118

0 .125 113 57 0.50 1.I7 .3 0.152 130

0 .150 124 62 0 .178 1,40

0.175 134 67 0.203 150

0.200 r43 72 0.229 159

0.22s 152 76 0.254 167

0.250 160 80
0.300 t76 88
0.350 190 95

0.400 203 101

0.450 2t5 r07
0.500 227 113

TF-50 sump

sx.sTrojan combined no SF

q$Trojan combined with SF

Nstantec (1996)

\\\\^\S\\\\ W i I S O n ( 1 9 8 3 )

100 1s0

catch basin capture (L/s)

50



Cross Slope 0.015

*$*sL 0.01

--N*SL 0.03

*.r\.*'SL 0.05

"*r*r*SL 0.03 w SF

900 1000

Velocity

Road Flow Rate sL 0.01 sL 0.03 sL 0,05 SL 0 .03  w SF

(L/s) (r/s) (Vs) (L/s)

5 3 .1 3 .1 3 .2 1

8 4 . L 4 .2 4.3 2 . t

10 4.8 4 .8 5 .0 2.4
1 n 7.6

-,
7 3.8

3C 9.t 9.8 10.3 4.9

40 11.8 1 1 12.7 5 . S

50 13.5 13 13.7 6. t

60 15.2 15 .3 15.2 7

70 L5.7 16.8 16.5 8 .4

80 78.2 18.1 17.8 9 . 1

9C 19.5 19.3 18.9 9.1

10c 20.9 20.5 20.c 10.3

11C 22.L 27.e 21.7 10.8

72C 23.4 22 22 1 1 .

I 5 L 24.e 23 23.0 I 1

14t 25.1 24.1 23.9 t2

15C 26.5 25.6 24.8 12

zvtJ 32.t 29.9 28.6 15

300 4t.2 37.0 34.9 18.5

s00 5 5 . 1 47.9 44.C 23
1000 80.3 66.3 58.1 33.2

Road F low Rate sL 0.01 sL 0.03 sL 0.05
( r/s) ( m ) ( m ) ( m )

5 0.021 0.01t 0.015
0.Q24 0.020 0.01t

1C 0.o21 0.o22 0.02(
2( 0.03s 0.028 U . U I I

3C 0.040 0.033 0.03(
40 0.04s 0.036 0.033
50 0.049 0.040 0.036
60 0.052 0.o42 0.039
70 0.0s5 0.045 0.041
80 0.0s8 0.047 0.04
90 0.061 0.049 0.045

100 0.063 0.051 0.04
t l 0.06s 0.053 0.048
720 0.068 0.055 0.05c
130 0.070 0.057 0.052
140 0.072 0.058 0.053
150 0.073 0.06c 0.054
200 0.082 0.067 0.061
30c 0.095 0.07i 0.07c
50c 0.115 0.094 0.085

100c 0.15C 0.r72 0 . 1  1 1

Road Flow Rate sL 0.01 sL 0.03 sL 0.0s
(L/s) (m/s) (m/s) (m/s)

q 0.35 0.52 0.64

8 0.39 0.59 0.77
l n 0.41 0.62 0.7e
20 0.49 0.74 0.9c
30 0.55 0.82 1.0c
4C 0.59 0.88 LO1

5C o.62 0.94 1 . 1 :

6C 0.65 0.9i L .  L :

7C 0.67 L 0 2 \.2

8C o.7c 1.05 r.2t
9t 0.72 1.08 1 . J

100 o.74 1 . 1 1 1.35

110 0.76 t .74 1.38

720 0.77 t . r7 r .41
130 o.79 1.19 1.44

r40 0.80 t .2r L . +  I

150 0.82 t .z3 t .4t
200 0.88 1.33 r . o - t

300 o.97 t.47 7.78

500 1 . 1 1 7.67 2.O2
1000 7.32 1.99 2.41



TROJAN

i

Cross Slope 0.02TF-50

Flow Rate for Cross SloPe 0.02

r 130.0
i

i  rzo.o
i
i  1 1 0 . 0

i
i 100.0

E eo.o
g

E 8o.o
o
cl

!  70,0
-9
B

tr 60.0
o
CL
o  q n n

o
c 40.0

30.0

I

I

I

*$*SL 0.01

..N'*SL 0.03

**\N*"SL 0.05

*s*SL 0.03 w SF

20.0

10.0

0.0
200 300 400 500

noad rlow nate 
lVsl

DepthIntercepted Flow Rates

Road Flow Rate sL 0.01 sL 0.03 sL 0.05 SL 0.03 w SF

( L/s) (L/s) (L/s) (L/s)

5 3.5 3.6 3.7 1.8

8 4.9 4 .9 5 . 1 2.4

10 5 . € 5 . 7 5 . 9 2.t

2C 8.9 8.9 9 . 4. :

3C 1 1 . 5 1 1 1 1 5 . 8

4C 13.8 14.0 14.0 7 .C

5C 15.9 16.1 15.8 8.C

60 17.8 77.8 17.5 8.9

70 t9.7 19.5 19.0 9 . 1

80 27.4 21.0 20.4 10.5
q n 23.0 22.4 27 1 1

100 24.6 23 23.0 1 1

1 1 C 26.r 25.0 24.2 12

720 27 26.2 25.3 1 3 . 1

130 29.0 27.4 26.4 t3.7

140 30.4 28.5 27.4 14.3

150 31.7 29.6 28.3 14.i

200 37.9 34.5 32.7 17.2

30c 48.3 42.5 39.€ 2L

50c 64.1 54.1 49.4 27.3

100c 93 74.1 63.6 37.

Road F low Rate sL 0.01 5L 0.03 sL 0.05
( L/s) ( m ) ( m ) ( m )

5 0.023 0.019 0.017
8 0.027 0.022 0.020

10 0.030 0.024 0.022
1 f 0.038 0.031 0.02i
30 0.04s 0.036 0.03:
40 0.050 0.041 0.03
50 0.054 0.044 0.04(
60 0.0s8 0.047 0.04
70 0.062 0.05c 0.045
8C 0.065 0.05 0.048

9C 0.06f 0.055 0.0sc
l0c 0.070 0.057 0.052
11C 0.073 0.059 0.054
L20 0.075 0.051 0.05(
130 0.078 0.063 0.05
140 0.080 0.065 0.05!
150 0.082 0.061 0.061
200 0.091 0.074 0.067
300 0.106 0.086 0.07s
500 0.r29 0.105 0.095

1000 0.167 0.136 0.12

Velocity

Road F low Rate sL 0.01 sL 0.03 5L 0.05
(Vs) (m/s) (m/s) (m/s)

0.3, 0.5 0.6t
0.4 0.6 0.7

10 0.44 o.67 0.8
20 0.53 0.80 0.97
30 0.59 0.88 r.o7
40 0.63 0.95 r . 1 )

5C 0.67 1.01 L.22
60 0.70 1.05 1.2t
t u o.73 1.09 1.33
80 0.75 1 . 1 3 1.37

90 0.77 r . t7 L.47

100 0.79 r . l v 1.45

11C 0.81 1.23 1.48

72C 0.83 r.25 1.52

15L 0.85 I .2E 1.5

74C 0.8€ 1.3C 1.5 t

.L.f U 0.88 1.33 1.6

200 0.94 1.43 1.7

300 1.05 1.58 1 . 9 1

500 1 . 1 9 t .79 2.r7
1000 1.42 2.t4 2.55



Cross Slope 0.025

TROJAN TF-50 Intercepted Flow Rate for Cross Slope 0.025

500

noaa rfow nate 
jt/s]

Depth

**$*sL o.o1 
i

*N\S10.03 
i

*.\\-*.510.05 I
i

q.<*SL 0.03 w SF i

Flow Ratesl n

Road Flow Rate sL 0.01 sL 0.03 sL 0.05 SL 0 .03  w SF

( L/s) (r/s) (Vs) (L/s)

5 3.9 4 . L 4 , L 2

8 5.4 5 .5 5 .1 2.1
I
L 6. 6 .4 6 .6 3.2

z t 10.c 10.1 10.5 5 .C

3( 13 13.1 t3.2 6.€

40 15.6 15.8 15.6 7.t

50 18.0 18.0 T7 9.(

60 20.2 20.c 19.5 10.0

70 22.3 27.8 2r.2 10.9

80 24.3 23.s 22.7 11.7

90 26.7 25.0 24.2 t2.5

100 27.9 26.s 25.5 13

110 29.6 28.C 26.8 a q . L

IzC 31 .3 29.3 28.C 14.7

13C 32.9 30.€ 29.2 15.3

I4C 34.5 31 30.3 15. !

15C 36.0 33.0 31 .3 16.5

200 43.1 38.4 36.C 79.i

300 54.2 47.2 43.4 23.8

500 7t .8 60.3 53.6 30.1

100c 103.9 81.4 67.5 40.7

Road F low Rate sL 0.01 sL 0.03 sL 0.05
(L/s) ( m ) ( m ) ( m )

5 0.025 0.020 0.018

8 0.030 0.024 o.022
7 0.032 0.026 0.024
20 0.042 0.034 0.03

30 0.049 0.04c 0.036
40 0.054 0.044 0.04c

5C 0.05s 0.04t 0.044

6C 0.06: 0.051 0.041

7C 0.067 0.054 0.04!

80 0.070 0.057 0.05,

90 0.073 0.050 0.054
100 0.076 0.062 0.057

110 0.079 0.064 0.059

rzc 0.082 0.067 0.061

130 0.084 0.069 0.052

140 0.087 0.071 0.064

150 0.089 0.072 0.06€

20c 0.099 0.081 0.073

30c 0.11 0.094 0.085

50c 0.140 0.114 0.10
1000 0.181 0.148 0 .13 r

Road F low Rate sL 0.01 sL 0.03 sL 0.05
(Lis) (m/s) (m/s) (m/s)

5 0.40 0.60 o.7t

8 0.44 0.67 0.81

10 0.47 o.7r 0.86

20 0.56 0.85 L.O2

30 0.62 0.94 1 . 1

40 0.67 1.01 1.22

5C o.7r 1.06 L.2S

6C 0.74 1 . 1 1 1.35

7C 0.7 1 . 1 1.4C

80 o.79 t .2c 1.45

90 0.82 7.23 r.49

r-00 0.84 1.27 1.5

110 0.86 1.30 1.5

120 0.88 1 .33 1.6 i

130 0.90 1.35 r.64

140 0.91 1.38 t .67

150 0.93 L.40 1.7C

200 1.00 1.51 1.82

30c 1 . 1 1 l - . o  / 2.02

50c L . 1 t 1.9C 2.3C

100c 1.50 2.2 2.73



TROJAN TF-50 Cross Slope 0.03

I

*$ -  5L  U.U l  ::
*.N*sL o.o3 i

**\\,**SL 0.05 
i

*s<r*"sl 0.03 w sF i

Depth

Road Flow Rate sL 0.01 sL 0.03 sL 0.0s SL 0 .03  w SF

(L/s) (Vs) (L/s) (Vs)

5 4 .3 4.4 4.5 2 .2

5 .9 6.C 6.3 3.C

I L 6.9 7 .O 7.3 3

2 1 1 . 0 L7.2 tr.4 5

30 14.3 t4.6 14.4 7,

40 17.7 L7.3 77.0 8.7

50 19.9 L9.7 19.2 9. t

6C 22.4 21.8 2L.2 10.!

70 24.7 23.8 23.C 11.S

80 26.9 25.e 24.1 L2.8

90 28.9 27.4 26.3 L3.7

10c 30.9 29.C 27.7 14.5

1 1 32.9 30.s 29.7 15.

1 1 f 34.7 32.O 30.4 1 0 . L

130 36.5 33.4 3 1 ao .

140 38.3 34.7 32 t7.t

150 40.0 36.0 33.9 18.0

200 47.4 41.8 38.9 20.9

300 59.s 5 1 . 2 46.8 2s.(
500 78.8 6 5 . 1 57.C 32

1000 113.6 87.C 70.2 43.5

Road F low Rate 5L 0 .01 5L 0.03 SL O,O5

(L/s) ( m ) ( m ) (m)

5 o.o27 0.022 0.02c

8 0.032 0.02€ 0.02
I 0.035 0.028 0.02€

20 0.045 0.036 0.03
0.052 0.042 0.03s

4C 0.05€ o.047 0,04

5C 0.063 0.051 0.04

6C 0.068 0.05s 0.0s0
a i o.o72 0.058 0.0s3
80 0.075 0.051 0.05€

90 0.079 0.064 0.058

100 0.082 0.067 0.061
a 1
A I 0.085 0.069 0.06

L2Q 0.088 0.071 0.06s

130 0.09c o.074 0.067

740 0.09 0.076 0.06s

15C 0.095 0.078 0.07(

20c U. IUO 0.085 0.07s
300 0.724 0.091

500 0.15C 0.r22 0 . 1 1 1

1000 0.194 0.158 0.r44

Road F low Rate sL 0.01 sL 0.03 sL 0.05
( t/s) (m/s) (m/s) (m/s)

5 0.41 0.62 o.7e

8 0.47 0.70 0.85
10 0.49 0.74 0.9(
lU 0.s9 0.88 L.07

30 0.65 0.98 1 . 1

40 0.70 1.05 r.2E
5C 0.74 1 . 1 1 1.35

6C 0.77 L t 1 L .41

7C 0.8c 1 . 2 7 7.4

80 0.83 1.25 L.52

90 0.86 7.79 r . ) t

100 0.88 1 .33 1.61

110 0.90 1..36 L.64

72C o.92 1.39 1.68

130 0.94 1.42 t .77

140 0.95 1.44 t .75

150 0.97 r.47 1.7 i

20c l . u ) 1 . 5 8 1.91

30c 1 . 1 r.75 2. r i
s0( r .32 1.99 2.41

1000 7.57 2.36 2.88



TROJAN TF-50

l
I

Cross Slope 0.0375

TROJAN TF-50 Intercepted Flow Rate for Cross Slope 0.0375

.*\s**SL 0.01

*N*SL 0.03

^*s\**',SL 0.05

*N--sL 0.03 w sF

lntercepted Flow Rates

Road Flow Rate (L/s)

Depth Velocity

Road Flow Rate sL 0.01 sL 0.03 sL 0.05 SL 0 .03  w SF

(Vs) (L/s) (Vs) (L/s)

5 4.8 4 .9 5 . 1 2

6.€ 6 .8 7.C 3.4
1 f 7.7 7 .9 8.2 3.9

2C t2. 72.e L2.t 6 .3

3C 16.1 16. 16.0 8 . 1

4 79.4 19. 18.8 9 .€

50 22.5 27.9 21.3 1 1

50 25.3 24.3 23.s T2

70 27.9 26.5 2s.5 13

80 30.4 28.s 27.3 L4.:

90 32.8 30.4 79.0 15

100 3s.c 32.2 30.6 16.1

r. 37.2 33.9 32.7 17.o

120 39.3 35.s 33.5 17.8

130 4T 37.t 34.8 18.5

140 43.3 38.5 35.1 19.

150 45.0 40.0 37.3 20.c

200 5 3 . 1 46.3 42.5 23.7

30c 66.6 56.5 s0.€ 28.2

50c 88.C 7r.3 51.1 35.6
100c t26.4 93. t 72 46.9

Road F low Rate sL 0.01 5L 0.03 sL 0.05
( L/s) ( m ) ( m ) ( m )

5 0.029 0.024 0.021
8 0.035 0.028 0.02€

1 0.038 0.031 0.02t
lU 0.049 0.040 0.036
30 0.057 0.046 0.042
40 0.063 0.051 0.047
50 0.069 0.056 0.051
6C 0.073 0.06c 0.054
I L 0.078 0.053 0.058
8C 0.082 U.UO,/ 0.061

9C 0.08€ 0.07i 0.06:
10c 0.089 o.072 0.06(
110 0.092 0.075 0.06t
r20 0.095 0.078 0.07(
I 5 U 0.098 0.080 0.07
140 0.101 0.082 0.075
150 0.104 0.084 0.077
200 0.115 0.094 0.085
300 0.134 0.109 0.09s

500 0.163 0 .132 0.120
1000 0 .211 0.772 0.15€

Road Flow Rate sL 0.01 sL 0.03 5L 0.05
(L/s) (m/s) (m/s) (m/s)

q o.44 0.55 0.8(
6 0.49 0.74 0.9(

1 0.52 0.79 0.95

2C 0.62 0.94 1.13

5U 0.69 1.04 r.25
4 0.74 1 . 1 1 1.35

50 0.78 1 . 1 7.43

60 0.82 r.23 1.49

I U 0.85 r .28 1.55

8C 0.88 1.33 1 . 6 1

9C 0.91 L .37 1.65

10c 0.93 1.40 L.7C

1 1 0.9 1.44 r.74
r2c 0.9, t .47 r.78
13C 0.9s 1.81

140 1.01 1.5 1.85

150 1.03 1.55 1.8 t

200 1 . 1 1 r .67 2.O'

300 t .72 1.85 2.2 t

500 1.39 2.10 2.54

1000 - t . bo 2.50 3.03
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IF-68 sump condi t ion

Troja n (zOLal without safety factor Trojan with SF

depth Q combined Q combined

( m ) ( L/s) ( L/s)

0 0 0

0.025 TT 5

0.0s0 30 15

0.07s 55 27

0 .100 78 39

o.r25 88 44

0 .150 96 48

0. I75 r04 52

0.200 1r2 55

0.225 119 59

0 .250 126 63

0.300 138 69

0.3s0 L49 75

0.400 160 80

0.450 170 85

0.500 179 89

0.6

wNTrojan combined no SF

gN[pej3n combined with SF



TROJAN TF.58

ntercepted Flow Rates

Road Flow Rate sL 0.01 sL 0.03 sL 0.05 SL 0 .03  w 5F

(L/s) (Vs) (L/s) (Vs)
5 4.2 4.9 5 .3 2.5

5.8 5.t 7.4 3.4
1 f 6.8 8.0 8.6 4 .C

2L 10.8 12.7 13.8 6 .4

3C 14.7 76.7 18.1 8 .

4C 77.O 20.r 2r.4 10.1

5C 19.6 23.3 24.4 17

5t 22.7 26.3 27.C 13.1
7C 24.4 28.9 29.5 t4.t

dU 26.6 3t.2 3r.7 15. (

90 28.7 33.4 33 16.
100 30.7 35.4 35.8 77.  I

110 32.6 37.4 37 18.

t20 34.5 39.2 39.5 19.6

130 36.3 41.0 47.2 20.5
140 38.1 42.t 42.8 2L.4

150 39.8 44.4 44.4 22 .2
200 47.9 51.8 51.4 25.9

30c 62.0 64.r 62.e 32.7
s0c 83.1 82.8 78.8 41.4

100c 120.8 113.8 102.8 s6.s

TROJAN TF-68 Intercepted Flow Rate for Cross Slope 0.015

*lill:,"--"-*-",...* *s*sl o.o1

E:,; 
= j; ."'l-* -

' l : : :  l ' .  r ' l t  r ' : r ^  : r i r  i  I  !  
_  : _ i

*N*SL 0.03

*.rr\*'-SL 0.05

^*{--sL 0.03 w sF

.., . . . , . . . . . . . . . . , . . . . . . .  , . i . .  . . . , . . . . . . . : . . . , . . . , . . . , . . i . , : . , .  .  . . .-  .  i

900 1000

Road Flow Rate (L/s)

D e p t h

Road F low Rate sL 0.01 sL 0.03 sL 0.05
(r/s) ( m ) ( m ) ( m )

5 0.021 0.017 0.015
8 0.024 0.02c 0.018

10 Q,Q27 0.022 0.02c
20 0.035 0.028 0.02€
?n 0.04c 0.033 0.03c
40 0.045 0.03€ 0.03
5C 0.049 0.04c 0.03€
6C 0.052 0.042 0.03s
7C 0.05s 0.045 0.04
8C 0.0si 0.047 0.04
9C 0.061 0.049 0.045

10c 0.05: 0.051 0.04
1 1 C 0.06s 0.0s3 0.04t
12C 0.068 0.0s5 0.05(
l .JL 0.070 0.057 0.05
140 0.072 0.058 0.05
150 0.073 0.060 0.054
200 0.082 0.057 0.061
300 0.09s 0.078 0.07c
s00 0 .11s 0.094 0.085

1000 0.1sc 0.722 0 . 1 1 1

800

Velocity

Road F low Rate sL 0.01 ) L  U , U 5 sL 0.05
(Vs) (m/s) (m/s) (m/s)

5 0.35 0.s2 0.64

0.39 0.s9 0.77

1 0.41 0.62 0.7e
20 0.49 0.74 0.9c
30 0.5s 0,82 1.0c
40 0.59 0.88 7.O1

50 0.62 0.94 1.1 :

60 0.6s 0.98
70 0.67 r ,v / 7.23
6L o.7c 1.05 t .28
9C 0.72 1 0 t 1 .31

10c 0.74 1 . 1 1 1.35

11C 0.7e t .74 1 .38

t2c 0.77 1 . 1 r .47
I 5 L o.79 t l t .44

74C 0.80 7.2r L.41

15C 0.82 t .21 r.49
zo( 0.88 1 .3
300 0.97 r.47 L.7E

s00 1 . 1 1 r . b  / 2.02
1000 r.32 1.99 2.41



TROJAN TF.68

Intercepted Flow Rates

Cross Slope 0.02

500

Road Flow Rate (L/s)

Depth

Road Flow Rate 5L 0.01 sL 0.03 5L 0.05 SL 0 .03  w 5F

(Vs) (L/s) (Us) (L/s)

4.9 5 . 7 6.r 2.t
6.8 7.9 8.5 4 .C

10 7.9 9.2 9.9 4. (

lU 72.6 14.9 t6.7 7

30 15.5 19.5 20.7 9 . t
40 20.0 23.7 24.5 11. t

50 23.2 27.4 27.9 13.7

60 26.1 30.5 30.9 15

70 28.8 33.3 33.7 L6.7

80 31.5 36.0 36.3 18.0

90 34.C 38.4 38.5 L9.2
10c 35.3 40.8 40.9 20.4
L I 38.7 43 43.0 21.5

t20 40.9 4 5 . 1 45.0 22.(
I 5 U 43.r 47.2 46.9 23

140 45.2 49.7 48.7 24.t

150 47.2 51.0 s0.5 25.:

200 56.8 59.5 s8.3 29.

300 72.7 73.3 70,5 36.6

500 96.4 94.C 87. 47.C

100c 139.4 r27.2 r17.4 63.6

Road Flow Rate 5L 0 .01 sL 0.03 sL 0.05
(L/s) ( m ) ( m ) ( m )

5 0.023 0.019 0.017
8 0.o27 0.022 0.02c

10 0.030 0.024 0.022
2C 0.038 0.031 0.02t
3C 0.045 0.03€ 0.03:
4C 0.05c 0.041 0.03
5C 0.054 0.044 0.04(
6C 0.058 0.047 0.04
7C 0.052 0.050 0.045
8C 0.065 0.053 0.04t
9C 0.06f n  n ( q 0.05(

10c 0.070 0.057 0.05
i a
L I 0.073 0.0s9 0.054
L20 0.075 u.ubl- 0.0s6
130 0.078 0.053 0.057
140 0.080 0.065 0.059
150 0.082 0.067 0.061
200 0.091 0.074 0.067
300 0.106 0.086 0.079
500 0.729 0.105 0.095

100c 0.L67 0.136 0 .72

Velocity

Road Flow Rate sL 0.01 sL 0.03 sL 0.0s
( L/s) (m/s) (m/s) (m/s)

5 0.3 0.s€ 0.68

8 0.42 0.6: 0.71

10 0.44 0.61 0.81

20 0.53 0.8c 0.9 /
30 0.59 0.8i L . V  I

40 0.53 0.95 1 . 1

5C 0.67 1.01 t .2 i
6C 0.70 I . U ) r.2t
7C 0.73 1.09 r .3 :
8C 0.75 1 . 1 3 1 .3
9C 0.77 r.17 t .47

10c 0.79 r . z v 1.45
1 1 0.81 r.23 L.4E

12C 0.83 r.25 t .52
13C n c q 1.28 1.55

T4 0.86 1.30 1.5€

I f U 0.88 1.33 1.61

200 0.94 1.43 L . 7

300 l .u) 1.58 1 . 9 1

s00 1.19 t .79 2 .7
1000 t.42 2.r4 2.59



TROJAN TF-68 Cross Slope 0.025

TROJAN TF-68 Intercepted Flow Rate for Cross Slope 0.025

30.0 i  .-  - :

]' *o*sL 0.03 w sF i

20.0 i
10.0 i
0 .0

i . . . . . . . . . . . . . . . . . .  . .

Intercepted Flow Rates

400 500 600 700

Road Flow Rate (L/s)

Depth

Road Flow Rate sL 0.01 5L 0.03 sL 0.05 SL 0 .03  w 5F

(L/s) (L/s) (Vs) (L/s)

5 . 5 6.3 6.1 3 .1
7.6 8 .8 9.4 4.t

1C 8.9 10.3 1 1 ' 1 5

2 14.3 16.7 77 8. t

30 L8.7 22.C 22 1 1

40 22.7 26.7 27.7 13
50 26.3 30.5 30.8 15

60 29.6 33.9 34.2 17.(

7Q 32.8 37.7 37.2 18.5

80 35.8 40.0 40.0 20.0
90 38.6 42.8 42.7 21.4

100 4t.4 45.4 45.1 27.7
110 44.C 47.8 47.4 23.9
720 46.8 50.2 49.6 25.7

130 49.L 52.4 s7.7 26.2
140 51 .5 54.5 5 3 . 6 27.3
150 s3.8 56.6 55.5 28.3
200 64.8 6s.9 53.9 32.9
300 81.5 80.9 76.9 40.5

s0c ro7 103.1 94.5 5 1 . €

100c 155.3 737.7 116.9 68.r

Road F low Rate sL 0.01 5L 0.03 sL 0.05
(L/s) ( m ) ( m ) ( m )

5 0.025 0.02c 0.01i
8 0.03c 0.024 0.022

10 0.032 0.026 o.o24
2C 0.042 0.034 0.031
3C 0.04! 0.040 0.03€
4C 0.054 0.044 0.04(
5C 0.059 0.048 0.044
5C 0.063 0.051 0.041
7C 0.067 0.054 0.04s
8C 0.070 0.057 0.05
9C 0.073 0.060 0.05r

10c 0.076 0.062 0.05;
1 1 0.079 0.064 0.05s
72C 0.082 0.067 0.061
13C 0.084 0.069 0.06
74C 0.087 0.071 0.06r
15C 0.089 0.072 0.06(
200 0.099 0.081 0.07
300 0.115 0.094 0.085
500 0.140 0.114 0.103

1000 0.181 0.148 0.134

Velocity

Road Flow Rate sL 0.01 sL 0.03 sL 0.05
( L/s) (m/s) (m/s) (m/s)

5 0.40 0.50 o.7
o.44 0.67 0.81

I 0.47 0.77 0.86

20 0.s6 0.85 L . V l

30 0.62 0.94 1 . 1

40 0.67 1.01 t . 2
50 o.77 l .  u c 1.29

60 0.74 1 . 1 1 1.35

70 0.77 1 . 1 6 7.4C

80 0.79 L.2C 1.45

90 0.82 7 .23 7.45
100 0.84 1.27 1.5

110 0.86 1.3C 1.51

IzC 0.88 I . O I

13C 0.9c _1 .5 : t-. o.{

14C 0.91 1.38

15C 0.9 1.40 7.7(

20c 1.0c 1 . 5 1 1.8

30c 1 . 1 1 L.67 2.0'
50c r . z 1.90 2.3(

100c 1.5( 2.26 2 .7



JAN TF-68 Cross 5lope 0.03

TROJAN TF-68 Intercepted Flow Rate for Cross Slope 0.03

*$"--SL 0.01

*N*SL 0.03

*.rr\**.SL 0.05

*\cSL 0.03 w SF

lntercepted Flow Rates

Road Flow Rate (t/s)

Depth Veloci

Road F low Rate sL 0.01 sL 0.03 sL 0.05 SL 0.03 w 5F
(r/s) (Vs) (L/s) (Vs)

5 5.9 6 .8 7 .2 3
6 8.3 9.6 ro.2 4.t

10 9 . 7 11.3 12.0 5

ZU 15.7 18.4 19.4 9 . i

30 20.7 24.3 24.8. 12
40 25.1 29.7 29.4 14.:

50 29.r 33.2 33.4 L b . t

60 32.8 36.9 37. 18.5

70 35.3 40.4 40.3 20.2
80 39.7 43.5 43.3 2r.8
90 42.9 46.5 46.7 23.3

100 45.9 49.3 48.7 24.7
fi,c 48.9 s2.0 57.2 26.0
LzC 57.7 s4.5 53 27.3
I 5 L 54.5 57. 55.1 28.5

74C 57.2 59.3 57 29.t
I ) L 59.8 b l - . ) 59.8 30.1
20c 7T .L 7L.5 68.6 35.7

300 89.4 87.5 82.7 43. t

50c 118.1 110.8 99.9 55.4

r00c t69.2 146.1 72Q.4 73.C

Road F low Rate sL 0.01 SL O,O3 sL 0.0s
(r/s) ( m ) ( m ) ( m )

5 0.027 0.022 0.02c
6 0.032 0.02e 0.02

I 0.035 0.02t 0.02€
2C 0.045 0.036 0.03:
3C 0.052 0.042 0.03s
4C 0.058 0.041 0.04
5C 0.06: 0,051 0.04
6C 0.05t 0.055 0.0sc
7C 0.072 0.058 0.05:
8C 0.075 0.061 0.05(
9C 0.07! 0.064 0.05t

10c 0.082 0.067 0.051
11C 0.085 0.069 0.06
t2c 0.08t 0.071 0.065
13C 0.090 o.074 0.06
!4C 0.09 0.076 0.06s
15C 0.09s 0.078 0.07(
20c 0.106 0.086 0.079
30c 0.724 0.101 0.091
500 0.150 0.722 0 .  1 1 1

1000 0.194 0.158 0.144

ocl

Road F low Rate sL 0.01 sL 0.03 sL 0.0s
(L/s) (m/s) (m/s) (m/s)

5 0.41 0.62 0.7(
0.47 o.70 0.8:

1C 0.49 0.74 0.9c
2C 0.59 0.88 L.O7

3C 0.65 0.98 1.19

4C 0.7c 1.05 L.28

5C 0.74 1 . 1 1 1.35
5C 0.77 1-77 r.47
7C 0.80 1 . 2 1 1.47

8C 0.83 t .25 L . 5 2

9C 0.86 r.29 1.5€

10c 0.88 1 . 5 5 1.61

11C 0.90 1.3€ r.64
IzC 0.92 1.39 1.6E

I . JL u.v4 a  A 1 1.77

14C 0.96 I .44 '1,.75

15C 0.91 I ,4 1.7t

20c l .u) 1.58 L.97

5UL 1.75 2 .12
s0c r.32 1.99 2.47

1000 t.57 2 .36 2.86



Cross Slope 0.0375

TROJAN TF-68 lntercepted Flow Rate for Cross Slope 0.0375

500

Road Flow Rate (L/sl

-*skSL 0.01

*N\510.03

.*.\\**. SL 0.05

*.i"eSL 0.03 w SF

i . . t : . . . :  :  i  ,  I  I  . . i  i  :  : r  .  i
r  r  .  :  l  . : . . :  . . .  . : . i . . : . . . i . . . . . . . : . . . . i . . . . .  . . . .  .  . . .  i

900 1000

Intercepted Flow Rates

Road Flow Rate 5L 0 .01 sL 0.03 sL 0.05 SL 0 .03  w 5F

( L/s) (Vs) (Vs) (L/s)

5 6.5 7.4 7 3 .7
9 .2 10.€ 11,.2 5 .3

1 10.8 12.5 13. 6.2
2C 17. t 20.s 2 t .2 10.3
3t 23. 27. 27.2 13.5
4C 28. 32.r 32.2 16.1

5C 32.9 36.1 36.5 18.

60 37 40.8 40.5 20.4
q L . L 44.6 44.1 22

80 45.0 48.1 47.4 24.1

90 48.5 51.4 50.4 25.i

100 52.7 54.5 53.3 27
110 55.5 57.4 s5.9 28.1

720 s8.8 60.2 58.4 30.1
130 61.9 62.8 60.8 3r.t
140 64.8 65.4 63.C 32.
150 67.5 67.8 65.1 33.S
200 79.6 78.6 74.4 39.
30c 99.8 95.8 88.4 47.9

50c 131. r20.4 105.9 60.2
100c 187.4 155.8 722.8 77.9

Depth

Road Flow Rate sL 0.01 sL 0.03 sL 0.05
( L/s) ( m ) ( m ) ( m )

0.029 0.024 0.027
0.03s 0.028 0.026

1 0.038 0.031 0.028
l n 0.049 0.040 0.036
30 0.057 0.046 0.042
40 0.063 0.051 0.047
50 0.069 0.056 0.051
60 0.073 0.06c 0.054
70 0.078 0.063 0.05t
80 0.082 0.067 0.061
90 0.08€ 0.07c 0.05:

100 0.089 0.o72 0.05€
11C 0.092 0.075 0.06t
rzc 0.095 0.078 0.07c
13C 0.098 0.08c 0.07:
74C 0.101 0.082 0.075
15C 0.104 0.084 0.07
20c 0.115 0.094 0.08:
30c 0.134 0.109 0.09s
fUL 0.163 0.132 0.12(

100c o.zrt 0.t72 0.15(

Velocity

Road Flow Rate sL 0.01 sL 0.03 sL 0.05
( L/s) (m/s) (m/s) (m/s)

q 0.44 0 . 6 6 0.80
8 0.49 0.74 0.90

10 0.52 0.79 0.95

20 0.62 0.94 1 . 1 3

30 u . o v 1.04 L.25

40 0.74 1 . 1 1 1.3s
50 o.78 1.18 1.43

6C 0.82 L , Z 5 1.49

7C 0.85 r .28 1.55

80 0.88 1.33 1.61

90 0.91 7.37 1.65

100 0.93 1.40 t .7c
1 1 0.95 1.44 t .7a
L20 0.97 7.47 L 7 t

I 5U 0.99 1,50 1.8

140 1.01 1 . 5 3 1.85

150 1.03 1.55 1.88

200 1  1 1 1.67 2.02
300 L.22 1.85 2.24
s00 1.39 2 .10 2.54

100c 1.55 z.5c 3.03
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TF-70 (wi th  s ide in le t )  sump condi t ion
Troja n (201,41 without safety factor Trojan with SF

depth Q combined Q comb ined

(m) (L/s) ( L/s)

0 0 0
0.02s 1.4 7
0.050 40 20
0.075 74 37
0.100 113 57
0 .125 156 78
0 .150 181 91
0. I7s 207 103
0.200 233 116
0.225 754 127
0.250 268 134
0.300 294 1,47
0.3s0 318 1"59
0.400 340 170
0.450 361 180
0.500 380 190

I

TF-70 (with side inlet) sump
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TROJAN TF-70 (with side inlet) Cross Slope 0.01-5

TROJAN TF-7O (with side inlet) Intercepted Flow Rate
for Cross Slope 0.015

*"N*510.01

*-N*SL 0.03

**rr\l**'SL 0.05

**\**510.03 w SF = 0.5 i

0.0 100.0 200.0 300.0 400.0 500.0 600.0

Road Flow Rate (L/s)

700.0 800.0 900.0 1000.0

5L 0.01

Depth Road Flow Intercepted Velocity
(m) ( L/s) ( L/s) (m/s)

0.010 1.0 0.6 o.2r
0.020 5.4 2.3 0.34

0.030 15.2 4.7 0.4s
0.040 3r.7 7.8 0.54
0.050 56.6 Ll.4 0.63

0.060 9L .0 15.5 o.71
0.070 136.2 20.0 o.79
0.080 193.3 24.9 o.87
0.090 263.4 30.2 0.94

0.100 347.6 35.9 1.00

0 .110 446.9 47.5 L.07

0.120 562.2 47.4 1,.L4

0.130 694.5 53.4 r .20
0.140 844.7 59.7 L.26
0.150 1013.8 66.1 r .32

sL 0.03

Depth Road Flow lntercepted Velocity SL 0.03 w SF = 0.5
(m) (L/s) ( L/s) (m/s) ( L/s)

0.010 L.7 0.8 0.37 0.4

0.020 9.4 2 .7 0.59 1.4
0.030 26,2 5 .5 0.78 2 .8

0.040 55.0 9.0 0.94 4.5
0.050 98.0 12.8 1.09 6.4
0.060 157.7 16 .8 I .24 8.4
0.070 235.9 2T .L L.37 10.6
0.080 334.8 25.6 1.s0 12.8
0.090 456.3 30.2 L .62 15 .1
0.100 602.1 34.9 1.74 17.4
0.110 774.0 39.6 1.86 19.8
0.120 973.7 44.4 1,.97 22.2
0.130 L202.9 49.2 2.07 24.6

sL 0.05

Depth Road Flow Intercepted Velocity
(m) ( L/s) (L/s) (m/s)

0.010 2 .2 0.9 0.37
0.020 12 .1 3 .1 0.59
0.030 33.9 6.2 0.78
0.040 77.O 9.7 0.94
0.050 726.6 73.4 1.09
0.060 203.5 L7.4 t .24
0.070 304.6 2r.4 r.37
0.080 432.3 25.5 L.50
0.090 s89.1 29.5 r .62
0.100 777.3 33 .5 L.74

0.110 999.2 37.3 1.86

o.r20 L257.0 40.9 L.97



TROJAN TF-70 (with side inlet) Cross 5lope 0.02
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for Cross Slope 0.02

*"s\*sL 0.01

*N\*51 0.03

**\\**.SL 0.05

N*\\{SSL 0.03 w SF = 0.5

100.0 200.0 3oo.o 400.0 soo.0 600.0 700.0 800.0 900.0 1000.0

Road Flow Rate (L/s)

sL 0.01

Depth Road Flow Intercepted Velocitv

(m) ( L/s) (L/s) (m/s)

0.010 0.8 1.6 o.21
0.020 4.3 5.0 0.34

0.030 11 .8 9.8 0.45

0.040 24.5 15 .5 0.54

0.05c 43.5 22.4 0.63

0.06c 69.7 30.0 0.7r
0.07c 104.0 38.4 o.79
0.080 L47.3 47.s 0.87

0.090 200.4 57.2 0.94

0.100 264.1, 67.s 1.0c
0.110 339.1 78.1 t .oi

0.120 426.2 89.1 L.1.4

0.130 526.1 100.6 T.2C

0.140 639.5 L12.4 1.26

0.150 767.0 L24.7 1.32

sL 0.03

Depth Road Flow lntercepted Veloci tv SL 0.03 w SF = 0.5
(m) (L/s) (L/s) (m/s) (L/s)

0.010 1..4 1.8 0.37 0.9

0.020 7.4 5.5 0.59 2 ,8

0.030 20.s LO.7 0.78 5 .3

0.040 42.5 17.o 0.94 8.5

0.050 75.4 24.C 1.09 72.C

0.060 120.8 31 .6 1.24 15.8

0.070 180.2 39.8 t .37 19. !

0.080 255.2 48.4 1.s0 24.2

0.090 347.7 57.5 r.62 28.7

0.100 457.4 66.9 r .74 33.4

0.110 587.4 76 .6 1.85 38.3

0.120 738.2 86.6 r .97 43.3

0.13C 911.2 96.8 2.07 48.4

0.14c 1,107.8 r07.t 2.78 53 .€

0.15C 1328.5 r t7.7 2.28 58 .8

sL 0.05

Depth Road Flow Intercepted Velocity

(m) (L/s) (L/s) (m/s)

0.010 1.8 1.9 0.48

0.020 9 . 6 5.9 0.76

0.030 26.4 1,L.4 1.00

0.040 54.9 17 .7 L.22

0.050 97.3 24.6 L.4T

0.060 155.9 32.2 1 .6C

0.070 232.6 40.1, L .77

0.08c 329.4 48.4 1.93

0.09c 448.2 s6.9 2.09

0.10c s90.5 65.5 2.25

0.11_0 758.3 74.3 2.4C

0.120 953.1 83.1 2.54

0.130 t176.4 91.9 2.68



TROJAN TF-7O (with side inlet) Cross Slope 0.025

TROJAN TF-70 (with side inlet) Intercepted Flow Rate
for Cross Slope 0.025

*$**SL 0.01

*N*SL 0.03

"-*-xr.\,*-sL 0.05

**,\**sL 0.03 w sF = 0.5

sL 0.03

Depth Road Flow Interceoted Veloci ty SL 0.03 w SF = 0.5
(m) (L/s) (L/s) (m/s) (L/s)

0.010 L.2 L,7 0.37 0.9
0.020 6.3 5.4 0.59 2 .7
0.030 17.O 10.5 0.78 5 .3
0.040 35 .0 16.8 0.94 8.4
0.050 61.8 23.8 1.09 11 .9

0.060 98.6 31 .3 r .24 15.7
0.070 t46.7 39.s 1.37 19.7
0.080 207.4 48.1 1.50 24.O

0.090 28L.7 57.7 L.62 28.6
0.100 370.6 66.5 7.74 33 .2
0.110 475.4 76.2 r..86 38 .1
0.120 597.0 86.1 1.97 43.I

0 .130 736.3 96.3 2.07 48.2
0.140 894.3 106.7 2.18 53.3
0.150 r072.r 7r7 .2 2.28 58.6

sL 0.01

Depth Road Flow Intercepted Velocity
(m) (t/s) (L/s) (m/s)

0.010 o.7 1.5 0.2r
0.020 3.6 4.9 0.34
0.030 9.8 9.5 0.45
0.040 20.2 15.3 0.54
0.050 35.7 22.O 0.63
0.060 56.9 79.s o.71
0.070 84.7 37.8 0.79

0.080 TI9.7 46.9 0.87

0.090 L62.6 56.5 o.94
0.100 2L4.0 66.8 1.00

0.110 274.5 77.3 1,.O7

0.r_20 344.7 88.3 t .L4

0.130 425.1 99.7 L.20

0.140 516.3 111 .6 L.26
0.150 619.0 L23.8 L.32

sL 0.05

Depth Road Flow Intercepted Veloci ty

(m) (L/s) (L/s) (m/s)

0.010 1.6 1.9 0.48
0.020 8 .1 5 .8 0.76
0.030 22.0 11 .3 1.00
0.040 45.2 17.5 L.22
0.050 79.8 24.4 r .4t
0.060 r27.3 31 .9 1.60
0.070 189.4 39.8 L.77
0.080 267.7 48.L 1.93
0.090 363.6 56.6 2.09
0.100 478.5 65.2 2.25
0.110 6L3.7 74.O 2.40
0.L20 770.7 82.8 2.54
0.130 950.5 9L.6 2.68
0.140 1154.6 1_00.3 2.82



TROJAN TF-70 (with side inlet) Cross Slope 0.03

TROJAN TF-70 (with side inlet) Intercepted Flow Rate
for Cross Slope 0.03

*\\\\**SL 0.01

*\*\\*sL 0.03

**:r\**SL 0.05

-*\*.*SL 0.03 w 5F = 0.5

Road Flow Rate (L/s)

sL 0.01
Depth Road Flow lntercepted Velocity

( m ) ( L/s) ( L/s) (m/s)

0.010 0.6 1 .5 o.21,
0.020 3.2 4 .8 0.34
0.030 8 .5 9.3 0.45
0.040 L7 .3 L5.0 0.54
0.050 30.4 21.6 0.6
0.060 48.4 29.t 0 .77
0.070 7r.8 37.4 0.79

0.080 101..3 46.3 0.87
0.090 r37.4 s5.9 0.94
0.100 180.6 66.2 1.0c
0.110 23t .4 76.6 7.O1

0.1.20 290.3 87.6 t .74

0.130 357.7 99 .0 t .20
0.140 434.3 110.8 L.2e
0.150 520.2 122.9 r .32

5L 0.03
Depth Road Flow Intercepted Velocitv SL 0,03 w SF = 0.5

( m ) (L/s) ( L/s) (m/s) (Lis)
0.010 1..L 1. .7 o.37 0.9
0.020 5.5 5 .3 0.59 2.7
0.030 14.7 10.4 0.78 5 .2
0.040 30.0 1 6 . 6 0.94 8.3
0.050 52.7 23.5 1.09 11 ,8
0.060 83 .8 3 1 . 1 1. .24 15 .5

0.070 124,4 39.2 r .37 19 .6

0.080 775.5 47.8 1.50 23.9
0.090 238.0 56 .8 r .62 28.4
0.1_0c 312 66 .1 1.74 33 .1
0.110 400.8 75.8 1.86 37.9
0.120 502.8 85.7 1..97 42 .9

0.130 619 .6 95 .9 2.07 48.0

o.1.4C 752.r 106.3 2.r8 53. r.
0 .15C 901 .1 716.7 2.28 58 .4

5L 0.05
Depth Road Flow Intercepted Veloci ty

( m ) (L/s) (L/s) (m/s)

0.010 1..4 1 .8 0.48

0.020 7. r 5.8 0.7(
0.030 19.0 L7.2 L.00
0.040 38.8 L7.3 r .22
0.050 68 .1 24.2 L .41

0.060 108.2 3L.7 1 .6C

0.070 1.60.7 39 .6 7 .71

0.080 226.6 47.8 1 .93

0.090 307.2 56.3 2.O9
0.100 403.8 64.9 2.25
0.110 5t7.4 73.7 2.4C
0.120 649.1 82.5 2 .54

0.130 799.9 9 L . 3 2.68

0.140 971.0 100.c 2.82
0.150 1153 .3 LO8.7 2.95


