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VERSION FEH CD-R{Version 3lexported at | 08:58:21 GMT Thu 04-Oct-12
CATCHMENT |GB 375050| 442100|SD 75050 42100
CENTROID GB 377727, 442156 |8SD 77727 42156 o
AREA 8.37| } =
ALTBAR 213 E
ASPBAR 298
ASPVAR 0.67| G [Ty
BFIHOST 0.354 X d ;
DPLBAR 3.48 E ‘
DPSBAR 139.6|
FARL . 1
FPEXT 0.0419
FPDBAR 0.41
FPLOC 0.616 3
LDP 6.32
PROPWET 0.6
RMED-1H 10.8
RMED-1D 42.5
RMED-2D 571.7 0 =k
SAAR 1294 ._ =
SAAR4170 1269 | E
SPRHOST 41.45 ' ’ i
URBCONC1990 | -999999 2
URBEXT1980 0.0038 e ol
URBLOC1990 -999999
URBCONC2000 0.635
URBEXT2000 0.0157
URBLOC2000 0.165
C -0.02577
D1 0.41433] 5
D2 0.3738 :'
D3 0.41034| ? i.
E 0.30219 }
F 2.47561
C(1 km) -0.025
D1(1 km) 0.405
D2(1 km) = 0.385
D3(1 km) 0.437
E(1 km) 0.301|
F(1 km) 2.458
| =
Michael Lambert Associates Copyright under licence from loH
Catchment descriptors
|Mearley Brook at Upbrooks 04/10/2012 mel B1302




VERSION |FEH CD-R{Version 3|exported at  08:58:53|GMT  |Thu 04-Oct-12| B1302
Parameters _ |Upbrooks, Clitheroe 04/10/2012 e i
Calculation| Design rainfall FEH rain data mel | [
Calculation| Typical point in catchment
Calculation| Catchment|GB 375050,  442100|SD 75050 42100 |
Catchment| 8.37| km**2 i |
Duration= .' 6 1|(hours) = |
Fixed duratno e
Return peri 100 1i(years) | =
Annual majyes . |
c di d2 d3 le f | |
-0.02577| 0.41433| 0.3738] 0.41034| 0.30219| 247561 |
An areal reduction factor of 0.958 has been applied to a point rainfall of81 1 mm to yield a catchment design rainfall of 77.7 mm.
No warning(s) or note(s) were present for this calculation. | '
The data in the following table have been computed using sliding durahnns N
10/ 20] 50| 100 200/ 500/
Duration _|Duration |Duration _|year rainfal year rainfallyear rainfal year rainfallyear rainfall |year rainfall
minutes | hours days mm [mm mm [mm mm {mm
3 15 0.25/ 0.010417 12.29| 15.67 21.48| 27.19 34.39| 46.9
30| 0.5, 0.020833 16.34| 2057 27.72| 34.66 43.3| 58.08
45 0.75| 0.03125 19.21 24|  32.03 39.76 49.31 65.51
60 1, 0.041667 21.51 26.73 35.43 43.75 53.98 71.24
75 1.25/ 0.052083 23.46 29.04 38.28 47.08 57.86|  75.96 5
90 15| 0.0625 2517 31.06 40.76 49.97 61.21 80
105 1.75/ 0.072917]  26.71 32.86 42.97 5253] 6417 83.57
120 2| 0.083333 28.12 34.5 44.97 54.84 66.84 86.76|
135 2.25| 0.09375 29.41 36.01 46.8 56.96 69.27 89.67
150 2.5/ 0.104167 30.61 37.41 48.5 58.91 71.51 92.34
165 2.75| 0.114583 31.74 38.72 50.08 60.73 73.59 94.82
180 3 0.125 328 39.95 51.57 62.44 75.54 97.13
195 3.25| 0.135417 133.81 41.12 52.97 64.04  77.37 99.3
210 3.5/ 0.145833 34.77 42.23 54.3 65.57 79.11 101.34] |
225|  3.75/ 0.15625 35.69 43.29 55.57 67.01 80.75 103.28 4 |
240 4| 0.166667 36.57 443 56.78 68.39 82.32 105.13 ' |
255 425/ 0.177083 37.41 45.27 57.94 69.71| 83.82 106.89
270 45 0.1875 38.22 462  59.05 70.98| 85.25 108.57
285 4.75| 0.197917 39 471 60.12 72.19 86.63 110.18]
300 5| 0.208333 39.76 47.97 61.16 73.37 87.96 111.73 )
315 525 0.21875 40.49 48.81 62.15 74.5 89.23 113.23
330 5.5/ 0.229167 41.2 49.62 63.12 75.59 90.47) 114.67
345 5.75| 0.239583|  41.89 50.41 64.06 76.65 91.66 116.06
360 6 0.25 42.56 51.18 64.96 7768 92.82 117.41
375 6.25| 0.260417 43.22 51.92 65.85 78.68 93.94 118.71 =
390 6.5/ 0.270833 43.85 52.65 66.7 79.64 95.03 119.98 ]
405 6.75| 0.28125 44.47 53.36|  67.54 80.59 96.09 121.21
420 7| 0.291667 45,08 54.05 68.35 81.51| 97.13|  122.41| =
435 7.25| 0.302083 45.67 54.72 69.15 82.4 98.13 123.57
450 1.5 0.3125 46.25 55.38 69.92 83.28 99.11 124.71
465 7.75| 0.322917 46.82 56.03 70.68 84.13 100.07 125.81
- 480 8| 0.333333 47.37 56.66 71.43 84.96 101.01 126.89
495 8.25| 0.34375| 47.92 57.28 72.15 85.78| 101.92 127.95|
510 85| 0.354167| 4845 57.88 72.86 86.58 102.81 128.98
525 8.75| 0.364583 48.98 58.48 73.56 87.36 103.69 129.99
13 540 ) 0.375 49.49 59.06 74.24 88.13 104.55 130.97
555 9.25| 0.385417 49.99| 59.63 74.91| 88.88 105.39 131.94
___570| 9.5| 0.395833 50.49 60.19 75.57 89.62 106.21 132.89
585 9.75| 0.40625 50.98 60.75 76.22 90.34 107.02 133.82
600 10/ 0.416667|  51.46| 6120  76.85|  91.05 107.81] 13473 o
615 10.25| 0.427083 51.93 61.82 77.48 91.75 108.59 135.62|
630 10.5| 0.4375 52.4 62.35 78.09 92.44 109.35 136.5
_ 645  10.75| 0.447917) 52.85 62.87 78.69 93.11 110.11 137.36
660 11| 0.458333 53.3 63.38 79.29 93.78 110.85 138.21
675 11.25| 0.46875 53.75 63.88 79.87 94.43 111.57 139.04
690 11.5| 0.479167 54.19 64.37 80.45 95.07 112.29 139.86
705 11.75| 0.489583 54.62 64.86 81.01 95.71 112.99 140.67
(RS20 12 0.5 55.05 65.34 81.57 96.33 113.69 141.46
L 738 12.25| 0.510417 55.42 65.76 82.05 96.86 114.27 142.12|
750 12.5| 0.520833 55.79 66.17 82.53 97.39 114,85 14277
765 12.75/ 0.53125 56.15 66.58 83 97.91| 11542 14342
780 13| 0.541667 56.51 66.98 83.46 98.42| 115.98 144.05
705 13.25| 0.552083 56.87 67.38 83.92 98.92 116.54]  144.67 '
810 13.5)  0.5625 57.22| 67.77 84.36 99.42 117.08 145.28 0 | {1
825 13.75| 0.572917 57.56 68.15 84.81 99.9 117.62 145.88
840 14| 0.583333 57.9| 68.53 85.24 100.39 118.15 146.48




Revitalised FSR/FEH rainfall runoff method

Spreadsheet ion report
User name mikel Catchment name Dateftime modelled 04-Oct-2012 10:28
Company name mia Catchment easting 375050 Version 14
Project name upbrooks Catchment northing 442100
Catchment area 8.37
Summary of model setup
Design rainfall parameters Loss model parameters Routing model parameters Baseflow model p
Return period (yr) 100 Crnax (Mmm) 252 T, (hr) 1.43 BL (hr) 263
Duration (hr) 33 Cini (mm) 137 u, 065 BR 1.02
Timestep (hr) 03 a factor 083 Uy 08 BF, (m¥/s) 07
Season Winter
Summary of results
FEH DDF rainfall {(mm) 68 Peak rainfall (mm) 11.6
Deslgn rainfall (mm) 50.9 Peak flow (m’/s) 235
Results Graph
Serles Design Rainfall] Net rainfall | Direct runoff | Baseflow Total flow ||
Unit mm mm ms mis mis ||
). i 0.5 .0 0.7 0.7] 25
). 5 n.q A 07 0.7]
7 5 %I 07 09|
¥ 2 25| ki 0.7 4|
g 4 43| 8 07 2. P
F 11.6 6.4 33 0.7 40]
. K 5.0 0 0.7 6.8| 3
2. 2 2 8 0.8] 106 .E. 19 -?E
24 5 0 9 1.0 148 = -
27 3 9 . 10| £ ik
3.0 0.7 20.8 2 22| ® i fro
2 0.0 Z .EI 3| é{ & o
00 .1| 2
I 0.0 96 6| 18
[F I 0.0 17.2 9.4
4.5 0] 0.0 14.6 4 17.0)
4.8 I 0.0 12.2 14. 0
i ] 0.0 10.0] 2§ _126]
E [X 0.0 A 10. Time (hr)
. 0. 0.0 4 7 3.
0l r 50 Y 75| ——Rantal Netraifsl  ———Tomifow = = =Drectnofl ———Basefow
3 I 0.0 3.4 6.
J X 0 22 4.9
: . 0 2 8 4.0
p ; 0.0 0.6] 7 34|
7. | 0 0.3 7 3.0
7. . 0 0.1 2.7 2.8
. .0 0 0.0/ 2.7 2
84 04| 0.0 0.0 2.6] 2.6
Total (mm 9] 28.2 28.2) 7.0] 36.2
Audit comments

Mode! run with ReFH dil version 1.4.0005

Catchment

Catchment descriptors imported from file

Ooted descriptor file = ‘lincolncatch.csv'

Catch jecriptor file ried from CD ROM version 3

Catchment descriplor file exported on 04-Oct-2012 08:58
BFIHOST value of 0.354 used
PROPWET value of 0.6 used
SAAR value of 1294 used
DPLBAR value of 3.48 used
DPSBAR value of 139.5 used
URBEXT value of 0.0038 used
C value of -0.02577 used

D1 value of 0.41433 used

D2 value of 0.3738 used

D3 value of 0.41034 used

E value of 0.30219 used

F value of 2.47581 used

Rainfall

Recommended season is Winter, as URBEXT <0.125

ReFH design standard Seasonal Comection Factlor of 0.79 applied
ReFH design standard Areal Reduction Factor of 0.95 applied

Loss Model

Chue derived from catchment d iptors
ReFH design standard C,, used
RoFH design standard « faclor used
Routing Mode!

T, derived from calch descrip
ReFH design standard used for U,
ReFH design standard used for U,
Baseflow Model

BL derived from h 4 iptors
BR derived from catch d ripd

ReFH design standard BF,, used

Page 10(2




Revitalised FSR/FEH rainfall runoff method

Spreadsheel application report

User name mikel Catchment name Date/time modelled 04-Oct-2012 10:28
Company name mia Catchment easting 375050 Version 1.4
Project name upbrooks Catchment northing 442100
Catchment area 8.37
sSummary of model setup
Design rainfall paramelers Loss model parameters Routing model paramelers Basefllow model p
Return period (yr) 30 Cinax (Mm) 252 To (hr) 1.43 BL (hr) 263
Duration (hr) 33 Cip (mm) 137 U, 0.65 BR 1.02
Timestep (hr) 0.3 . factor 091 U, (ok:] BF (m¥s) 0.7
Season Winter
Summary of results
FEH DDF rainfall (mm) 489 Peak rainfall (mm) B3
Design rainfall (mm) 366 Peak flow (m’/s) 175
Results Graph
Series Design Rainfall| Net rainfall | Direct runoff | Baseflow Total flow | "
Unit mm —M e T T T ReFH Model Qutput:
. 0. 04 0.0 0.7 0.7 o
.3 - 0.7 0.0 0.7 0.7
£ 2| 1.1 0.2 0.7 05 8
0.8 Ni 1.9] 06 0.7 :
5 I 33 A 0.7 ] 7
5 B 4.7 2.6 0.7 . —g
6. 36 46 7 ; E 0
2. ; 2 7.4 8] 2| E£5 e
24 2 4 05 i 13| 3 £
2.0 3 3 ) 43] £ 4 2
0 .EI 4 : E'B:I' 3 i
0 = : 75| © 3
0 7 5] 72| 2]
¥ 0 43 T 6.0}/
4.2 0 26 4.3] 11
4 ﬂ g 0.7 3 | 5
4. 0 . 89 2. .9
: 7 : 31 3 Al
..:r .0 X 5, -] 0 ‘ Time (hr)
y ;g “ : : | mRerfal Netrinfsl = =———Totsifiow = = =Drectrnoft —— Basefiow
0.0 0] 2.4 ] 46
0.0 .0 g ¥ 3.7
0.0 0] . F 3.0
0.0 0.0 5] = £
7 0.0 0.0 .2 2 3
7. 0.0 0.0 . : 2
5. 0.0 0.0 . z :
8.4 _C .0, 0.0 0 2. 2.1
Total (mm) 366 20.8] zﬁi 5.7] 26.5)

Audit comments
Model run with ReFH dil version 1.4.0005

Catchment
Catch Ansnr
Catch A
Cateh 1

file = |
file

d from file

h.csv'

ported from CD ROM version 3

Cai:hmnidmplorﬁlenportedonmm 2012 08:58

BFIHOST value of 0.354 used
PROPWET value of 0.6 used
SAAR value of 1284 used
DPLEAR value of 3.48 used
DPSBAR value of 139.6 used
URBEXT value of 0.0038 used
C value of -0.02577 used

D1 value of 0.41433 used

D2 value of 0.3738 used

D3 value of 0.41034 used

E value of 0.30218 used

F value of 2.47561 used

Ralnfall

Recommended season is Winter, as URBEXT < 0.125

ReFH design standard S | C

ReFH design standard Areal Reduction Factor of 0.95 applied

Loss Model

Cuue, derived from catchment descriptors
ReFH design standard C,, used

ReFH design standard o factor used

Routing Model

T, derived from P
ReFH design standard used for U,
ReFH design standard used for U,

Baseflow Model

BL derived from d
BRdemudfmmcnwhnmdwa\plom
ReFH design standard BF, used

Factor of 0.78 applied

Page 10l 2




Revntallsed F

Spreadsheet

SRIFEH rainfall runoff method

port

eb

User name mikel Catchment name Dateltime modelled 04-Oct-2012 10:28
Company name mia Catchment easting 375050 Version 1.4
Project name upbrooks Catchment northing 442100
Catchment area 8.37
Summaryof m
Design rainfall pararneiers Loss model parameters Routing model parameters Baseflow model p 5
Return period (yr) 1.01 Conax (Mm) 252 T, (hr) 1.43 BL (hr) 263
Duration (hr) 33 Cini (mm) 137 u, 065 BR 1.02
Timestep (hr) 03 a factor 1 U 0.8 BF, (m’ls) 07
Season Winter
Summary of results
FEH DDF rainfall (mm) 129 Peak rainfall (mm) 22
Deslgn rainfall (mm) 96 Peak flow (ms) 5
Results Graph = e
Serles Design Rainfall| Net rainfall | Direct runoff | Baseflow Total flow = ]
Unit mm mm mls m'/s m/s ReFH Model Output:
0.0 2 0. 0.0 0.7 7 25 P
0.3 4 0. 0.0 0.7 .7
0 6] 0: 0.1 0.7 7
0. 0 0. 02| 0.7 8| 2] =
: 6 [X 0.4 0.7 :
: 2. 1 0.7 0.7 Al = 4
: 0 3 0.7 0 B
Z: g [X 2.0 ¥ 7 E. i "‘2
2.4 3 0. 2.8 7 S| = 3=
2.7 4 0. 3.6 7 43| =
30 0. 0. 41 B ry s 1 é
3: 00 42| 8| 5. 2
I 0.0 4.1 4.
3 0.0 37 4 05 1 1
4. 0.0 32 0 4.
a5 00 2] X
4.8 00 23 0 0 0
7 0.0 9 0 0 4 6 8
K 0.0 5 0 Time (hr)
_‘n gé U%I Rainfal Net reinfal Irmnm = = =Directrunoll  ———Basefiow L
0.0 0.6 3
0 04 2
I 02 .2
Z 0.1 5
& 0.1 .
7. 0.0 X
: . 5.0] .
5.4 0 00 0.0 0.9] El
Total (mm) 6| 54 54 34] 3.6

Audit comments

Model run with ReFH dil version 1.4.0005

Cl‘tchmﬂll

Cateh

Calchmeﬂt descnpim l'!s =
[ iptor filo

imported from file

‘lincolncatch.csv'
fed from CD ROM version 3

Cateh s i file

4 on 04-Oct-2012 08:58

BFIHOST value of 0.354 usad
PROPWET value of 0.6 used

SAAR value of 1294 used

DPLBAR value of 3.48 used
DPSBAR value of 139.6 used
URBEXT value of 0.0038 used

C value of -0.02577 used
D1 value of 0.41433 used
D2 value of 0.3738 used
D3 value of 0.41034 used
E value of 0.30219 used
F value of 2.47561 used

Rainfall

Recommended season is Winter, as URBEXT <0.125
ReFH design standard Seasonal Comrection Faclor of 0.79 applied
ReFH design standard Areal Reduction Factor of 0.95 applied

Loss Model
Chuy, derived from

ReFH design standard C,, used
ReFH design standard o factor used

Routing Model

teh

b o

T, derived from

ReFH design slandard used lor U,
ReFH design standard used for U,

Baseflow Model
BL derived from catch

BR derived from

ReFH design standard BF,

used

Page 1ol 2
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Lincoln Way road bridge




Footbridge from downstream

Footbridge from upstream
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