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Stephen Foster

From: Beech, Cheryl <Cheryl.Beech@environment-agency.gov.uk>

Sent: 24 April 2014 12:29

To: stephen.foster@smfassociates.co.uk

Subject: Your Enquiry: RFI/2014/29112

Attachments: Standard_Notice sept 2012.pdf; Flood Map.pdf; Flood History Map.pdf; VAT
Receipt.pdf

Our Ref: RF1/2014/29112

Your Ref:

Dear Stephen

RE: Oak Mills, Cliff Hollins Lane BD12 7ER

Thank you for your enquiry which was received on 16 April 2014 and subsequent payment
received on 23 April 2014.

1. Copy of current flood map

Attached is a copy of the flood map which shows the site to be in mostly in FZ1 , but partially in
FZ3

2. Flood level data for the site for flood frequencies to include 1, 20, 100 years

We have no modelled flood levels available as the nearest watercourse is non-main river.
3. Detail of any flood defences in the area

There are no flood defences in this area.

4. Any other flood data/historic flooding/model data for the site.

There is no flood history please see the attached map which shows this. We have no other data available.

We would be really grateful if you could spare five minutes to help us improve our service.
Please click on the link below and fill in our survey — we use every piece of feedback we
receive:

http://feedback1.environmentagency.uk.com/s3/b85d5292267d
If you require any further help, please do not hesitate to contact me.

Yours sincerely

Cheryl Beech

Customers and Engagement Team

Direct Dial 0113 8196360

Email neyorkshire@environment-agency.gov.uk




Please note: | work part time - my usual working days are Tuesday, Wednesday & Thursday

Yorkshire Area
Environment Agency
Lateral

8 City Walk

Leeds

LS11 9AT

NEW: Charging for planning advice
W"" From 3™ March 2014 we will begin charging for some of our planning advice.
: \# For more information please see our web pages at http://www.environment-
agency.gov.uk/research/planning/33580.aspx or speak to your local Sustainable Places team.

Information in this message may be confidential and may be legally privileged. If you
have received this message by mistake, please notify the sender immediately, delete it
and do not copy it to anyone else.

We have checked this email and its attachments for viruses. But you should still check
any attachment before opening it.

We may have to make this message and any reply to it public if asked to under the
Freedom of Information Act, Data Protection Act or for litigation. Email messages and
attachments sent to or from any Environment Agency address may also be accessed by
someone other than the sender or recipient, for business purposes.
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SFRA flood map
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Topographic survey
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Appendix D

Indicative site layout
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Appendix E

Hydraulic model configuration and results



Appendix E1

Pooling Group



Hunsworth Beck Pooling Group

Station Years L-CV L-Skewne | | -Kurtogiz | Discordancy Diztance
2 40017 [Dudwell @ Burwash] 17 0.225 -0.028 0.2 1.252 0.425
3 |12004 [Girnock Burn @@ Littlemill] 26 0.235 0.016 0.032 0.315 0.453
4 |41026 [Cockhaise Brook @ Holpwell] 11 0.299 0.147 -0.107 1.366 0.528
£ | 28058 [Henmore Brook & Ashbourne] 9 0241 -0.096 -0.086 1.624 0.558
6 |27058 [Riccal @ Crook Housze Farm) 17 0.254 -0.045 -0.051 0.957 0.604
7 |52020 [Gallica Stream @ Gallica Bridge) g 0283 0.015 0.255 2.081 0.621
g |41807 [Bevern Stream (@ E azt Chiltington] 12 0.229 0.269 0.135 0.712 0.665
9 | 28055 [Eccleshourne @ Duffield) 14 0.262 0212 0.046 0.391 0.674
10 |53017 [Boyd @ Bitton] 21 0.261 0.175 0177 0.286 0.682
11 41022 [Lod @ Halfway Bridge] 21 0.263 0.238 0.201 0.604 0.685
12 | 27042 [Dove @@ Kirkby Mills) 22 0.273 0.049 0.064 0.169 0.730
13 | 15809 [Muckle Burn @ E aztmill] 20 0242 0.034 -0.005 0.399 0.739
14 |15004 [Inzion @ Loch of Lintrathen] 44 0.192 0.038 0.110 0.496 0.773
15 |52016 [Currypool Stream @ Currypool Farm] 23 0.320 0.328 0.066 1.493 080
16 |68015 [Gowy @ Huxley] 19 0.293 0.192 0.217 0.930 0.857
17 | 20006 [Biel Water @ Belton House] 20 033 0.076 0.002 2.130 0.893
18 |15002 [Hewton Bumn @ Hewton] 24 0202 0.274 0110 1.184 0.894
19 |15005 [Melgan @ Loch of Lintrathen]) 38 0132 0.042 0.228 1.881 0.902
20
21 |Total 393
22 |Weighted means 0.242 0.103 0.095
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Cockleshaw Beck ReFH



UK Design Flood Estimation

Generated on Wednesday, August 12, 2015 12:45:21 AM by SMF
Printed from the ReFH Flood Modelling software package, version 2.0.5531.36183

Summary of estimate using the Flood Estimation Handbook revitalised flood
hydrograph method (ReFH)

Site details Checksum: 6FEA-4650
Site name: cockleshaw

Easting: 418000

Northing: 427750

Country: England, Wales or Northern Ireland

Catchment Area (km?2): 1.05

Using plotscale calculations: No

Site description: None

Model run: 100 year

Summary of results

FEH DDF Rainfall (mm): 50.89 Total runoff (ML): 6.59

Total Rainfall (mm): 32.18 Total flow (ML): 19.32

Peak Rainfall (mm): 4.39 Peak flow (m?%/s): 1.01
Parameters

* Where the user has overriden a system-generated value, this original value is shown in square brackets after the

value used.

Rainfall parameters

Name Value User-defined?
Duration (hr) 1.9 No
Timestep (hr) 0.1 No
SCF(Seasonal correction factor) 0.65 No
ARF(Areal reduction factor) 0.97 No
Seasonality Winter n/a

Loss model parameters

Name Value User-defined?
Cini (mm) 95.22 No
Cmax (mm) 500.3 No
Use alpha correction factor Yes No
Alpha correction factor 0.86 No

Routing model parameters
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Name Value User-defined?

Tp (hr) 1 No
Up 0.65 No
Uk 0.8 No
Baseflow model parameters
Name Value User-defined?
BFO (m3/s) 0.03 No
BL (hr) 30.37 No
BR 1.93 No
Urbanisation parameters
Name Value User-defined?
Urban area (km?) 0 No
Urbext 2000 0 No
Urban runoff factor 0.7 No
Imperviousness factor 0.3 No
Tp scaling factor 0.5 No
Sewered area (km?) 0.00 Yes
Sewer capacity (m3/s) 0.00 Yes
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Time series data

Time Rain Sewer Loss Net Rain Runoff  Baseflow Total Flow
(hh:mm) (mm) (mm) (mm) (m3/s) (m3/s) (m3/s)
00:00 0.364 0.000 0.059 0.000 0.031 0.031
00:06  0.491 0.000 0.081 0.001 0.031 0.031
00:12  0.662 0.000 0.110 0.002 0.031 0.033
00:18  0.891 0.000 0.149 0.006 0.031 0.037
00:24  1.197 0.000 0.202 0.012 0.031 0.043
00:30  1.602 0.000 0.275 0.022 0.031 0.052
00:36  2.138 0.000 0.375 0.036 0.031 0.066
00:42  2.836 0.000 0.512 0.056 0.031 0.087
00:48  3.715 0.000 0.695 0.084 0.031 0.116
00:54  4.388 0.000 0.856 0.125 0.032 0.156
01:00 3.715 0.000 0.755 0.179 0.033 0.212
01:06  2.836 0.000 0.595 0.248 0.034 0.282
01:12  2.138 0.000 0.459 0.328 0.036 0.364
01:18 1.602 0.000 0.350 0.415 0.038 0.453
01:24  1.197 0.000 0.265 0.506 0.041 0.546
01:30  0.891 0.000 0.199 0.597 0.044 0.641
01:36  0.662 0.000 0.149 0.685 0.048 0.733
01:42  0.491 0.000 0.111 0.768 0.052 0.820
01:48  0.364 0.000 0.083 0.839 0.057 0.896
01:54  0.000 0.000 0.000 0.894 0.063 0.956
02:00 0.000 0.000 0.000 0.926 0.068 0.994
02:06  0.000 0.000 0.000 0.934 0.074 1.008
02:12  0.000 0.000 0.000 0.923 0.080 1.002
02:18  0.000 0.000 0.000 0.896 0.085 0.981
02:24  0.000 0.000 0.000 0.858 0.090 0.948
02:30  0.000 0.000 0.000 0.811 0.095 0.907
02:36  0.000 0.000 0.000 0.759 0.100 0.859
02:42  0.000 0.000 0.000 0.704 0.104 0.809
02:48  0.000 0.000 0.000 0.648 0.108 0.756
02:54  0.000 0.000 0.000 0.593 0.112 0.705
03:00 0.000 0.000 0.000 0.541 0.115 0.656
03:06  0.000 0.000 0.000 0.494 0.118 0.612
03:12  0.000 0.000 0.000 0.451 0.121 0.572
03:18  0.000 0.000 0.000 0.412 0.123 0.535
03:24  0.000 0.000 0.000 0.375 0.125 0.500
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Time Rain Sewer Loss Net Rain Runoff  Baseflow Total Flow
(hh:mm) (mm) (mm) (mm) (m3/s) (m3/s) (m3/s)
03:30  0.000 0.000 0.000 0.340 0.127 0.467
03:36  0.000 0.000 0.000 0.306 0.129 0.434
03:42  0.000 0.000 0.000 0.274 0.130 0.403
03:48  0.000 0.000 0.000 0.242 0.131 0.373
03:54  0.000 0.000 0.000 0.212 0.132 0.344
04:00 0.000 0.000 0.000 0.183 0.133 0.316
04:06  0.000 0.000 0.000 0.154 0.134 0.288
04:12  0.000 0.000 0.000 0.127 0.134 0.261
04:18  0.000 0.000 0.000 0.101 0.134 0.236
04:24  0.000 0.000 0.000 0.078 0.134 0.212
04:30  0.000 0.000 0.000 0.058 0.134 0.192
04:36  0.000 0.000 0.000 0.041 0.134 0.175
04:42  0.000 0.000 0.000 0.028 0.134 0.162
04:48  0.000 0.000 0.000 0.019 0.134 0.153
04:54  0.000 0.000 0.000 0.012 0.133 0.146
05:00 0.000 0.000 0.000 0.008 0.133 0.141
05:06  0.000 0.000 0.000 0.004 0.133 0.137
05:12  0.000 0.000 0.000 0.002 0.132 0.134
05:18  0.000 0.000 0.000 0.001 0.132 0.133
05:24  0.000 0.000 0.000 0.000 0.131 0.132
05:30  0.000 0.000 0.000 0.000 0.131 0.131
05:36  0.000 0.000 0.000 0.000 0.131 0.131
05:42  0.000 0.000 0.000 0.000 0.130 0.130
05:48  0.000 0.000 0.000 0.000 0.130 0.130
05:54  0.000 0.000 0.000 0.000 0.129 0.129
06:00 0.000 0.000 0.000 0.000 0.129 0.129
06:06  0.000 0.000 0.000 0.000 0.128 0.128
06:12  0.000 0.000 0.000 0.000 0.128 0.128
06:18  0.000 0.000 0.000 0.000 0.128 0.128
06:24  0.000 0.000 0.000 0.000 0.127 0.127
06:30  0.000 0.000 0.000 0.000 0.127 0.127
06:36  0.000 0.000 0.000 0.000 0.126 0.126
06:42  0.000 0.000 0.000 0.000 0.126 0.126
06:48  0.000 0.000 0.000 0.000 0.126 0.126
06:54  0.000 0.000 0.000 0.000 0.125 0.125
07:00 0.000 0.000 0.000 0.000 0.125 0.125
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Time Rain Sewer Loss Net Rain Runoff  Baseflow Total Flow
(hh:mm) (mm) (mm) (mm) (m3/s) (m3/s) (m3/s)
07:06  0.000 0.000 0.000 0.000 0.124 0.124
07:12  0.000 0.000 0.000 0.000 0.124 0.124
07:18  0.000 0.000 0.000 0.000 0.123 0.123
07:24  0.000 0.000 0.000 0.000 0.123 0.123
07:30  0.000 0.000 0.000 0.000 0.123 0.123
07:36  0.000 0.000 0.000 0.000 0.122 0.122
07:42  0.000 0.000 0.000 0.000 0.122 0.122
07:48  0.000 0.000 0.000 0.000 0.121 0.121
07:54  0.000 0.000 0.000 0.000 0.121 0.121
08:00 0.000 0.000 0.000 0.000 0.121 0.121
08:06  0.000 0.000 0.000 0.000 0.120 0.120
08:12  0.000 0.000 0.000 0.000 0.120 0.120
08:18  0.000 0.000 0.000 0.000 0.119 0.119
08:24  0.000 0.000 0.000 0.000 0.119 0.119
08:30  0.000 0.000 0.000 0.000 0.119 0.119
08:36  0.000 0.000 0.000 0.000 0.118 0.118
08:42  0.000 0.000 0.000 0.000 0.118 0.118
08:48  0.000 0.000 0.000 0.000 0.118 0.118
08:54  0.000 0.000 0.000 0.000 0.117 0.117
09:00 0.000 0.000 0.000 0.000 0.117 0.117
09:06  0.000 0.000 0.000 0.000 0.116 0.116
09:12  0.000 0.000 0.000 0.000 0.116 0.116
09:18  0.000 0.000 0.000 0.000 0.116 0.116
09:24  0.000 0.000 0.000 0.000 0.115 0.115
09:30  0.000 0.000 0.000 0.000 0.115 0.115
09:36  0.000 0.000 0.000 0.000 0.114 0.114
09:42  0.000 0.000 0.000 0.000 0.114 0.114
09:48  0.000 0.000 0.000 0.000 0.114 0.114
09:54  0.000 0.000 0.000 0.000 0.113 0.113
10:00  0.000 0.000 0.000 0.000 0.113 0.113
10:06  0.000 0.000 0.000 0.000 0.113 0.113
10:12  0.000 0.000 0.000 0.000 0.112 0.112
10:18  0.000 0.000 0.000 0.000 0.112 0.112
10:24  0.000 0.000 0.000 0.000 0.111 0.111
10:30  0.000 0.000 0.000 0.000 0.111 0.111
10:36  0.000 0.000 0.000 0.000 0.111 0.111
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Time Rain Sewer Loss Net Rain Runoff  Baseflow Total Flow
(hh:mm) (mm) (mm) (mm) (m3/s) (m3/s) (m3/s)
10:42  0.000 0.000 0.000 0.000 0.110 0.110
10:48  0.000 0.000 0.000 0.000 0.110 0.110
10:54  0.000 0.000 0.000 0.000 0.110 0.110
11:00  0.000 0.000 0.000 0.000 0.109 0.109
11:06  0.000 0.000 0.000 0.000 0.109 0.109
11:12  0.000 0.000 0.000 0.000 0.109 0.109
11:18  0.000 0.000 0.000 0.000 0.108 0.108
11:24  0.000 0.000 0.000 0.000 0.108 0.108
11:30  0.000 0.000 0.000 0.000 0.108 0.108
11:36  0.000 0.000 0.000 0.000 0.107 0.107
11:42  0.000 0.000 0.000 0.000 0.107 0.107
11:48  0.000 0.000 0.000 0.000 0.106 0.106
11:54  0.000 0.000 0.000 0.000 0.106 0.106
12:00  0.000 0.000 0.000 0.000 0.106 0.106
12:06  0.000 0.000 0.000 0.000 0.105 0.105
12:12  0.000 0.000 0.000 0.000 0.105 0.105
12:18  0.000 0.000 0.000 0.000 0.105 0.105
12:24  0.000 0.000 0.000 0.000 0.104 0.104
12:30  0.000 0.000 0.000 0.000 0.104 0.104
12:36  0.000 0.000 0.000 0.000 0.104 0.104
12:42  0.000 0.000 0.000 0.000 0.103 0.103
12:48  0.000 0.000 0.000 0.000 0.103 0.103
12:54  0.000 0.000 0.000 0.000 0.103 0.103
13:00  0.000 0.000 0.000 0.000 0.102 0.102
13:06  0.000 0.000 0.000 0.000 0.102 0.102
13:12  0.000 0.000 0.000 0.000 0.102 0.102
13:18  0.000 0.000 0.000 0.000 0.101 0.101
13:24  0.000 0.000 0.000 0.000 0.101 0.101
13:30  0.000 0.000 0.000 0.000 0.101 0.101
13:36  0.000 0.000 0.000 0.000 0.100 0.100
13:42  0.000 0.000 0.000 0.000 0.100 0.100
13:48  0.000 0.000 0.000 0.000 0.100 0.100
13:54  0.000 0.000 0.000 0.000 0.099 0.099
14:00  0.000 0.000 0.000 0.000 0.099 0.099
14:06  0.000 0.000 0.000 0.000 0.099 0.099
14:12  0.000 0.000 0.000 0.000 0.098 0.098
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Time Rain Sewer Loss Net Rain Runoff  Baseflow Total Flow
(hh:mm) (mm) (mm) (mm) (m3/s) (m3/s) (m3/s)
14:18  0.000 0.000 0.000 0.000 0.098 0.098
14:24  0.000 0.000 0.000 0.000 0.098 0.098
14:30  0.000 0.000 0.000 0.000 0.097 0.097
14:36  0.000 0.000 0.000 0.000 0.097 0.097
14:42  0.000 0.000 0.000 0.000 0.097 0.097
14:48  0.000 0.000 0.000 0.000 0.096 0.096
14:54  0.000 0.000 0.000 0.000 0.096 0.096
15:00  0.000 0.000 0.000 0.000 0.096 0.096
15:06  0.000 0.000 0.000 0.000 0.095 0.095
15:12  0.000 0.000 0.000 0.000 0.095 0.095
15:18  0.000 0.000 0.000 0.000 0.095 0.095
15:24  0.000 0.000 0.000 0.000 0.095 0.095
15:30  0.000 0.000 0.000 0.000 0.094 0.094
15:36  0.000 0.000 0.000 0.000 0.094 0.094
15:42  0.000 0.000 0.000 0.000 0.094 0.094
15:48  0.000 0.000 0.000 0.000 0.093 0.093
15:54  0.000 0.000 0.000 0.000 0.093 0.093
16:00  0.000 0.000 0.000 0.000 0.093 0.093
16:06  0.000 0.000 0.000 0.000 0.092 0.092
16:12  0.000 0.000 0.000 0.000 0.092 0.092
16:18  0.000 0.000 0.000 0.000 0.092 0.092
16:24  0.000 0.000 0.000 0.000 0.091 0.091
16:30  0.000 0.000 0.000 0.000 0.091 0.091
16:36  0.000 0.000 0.000 0.000 0.091 0.091
16:42  0.000 0.000 0.000 0.000 0.091 0.091
16:48  0.000 0.000 0.000 0.000 0.090 0.090
16:54  0.000 0.000 0.000 0.000 0.090 0.090
17:00  0.000 0.000 0.000 0.000 0.090 0.090
17:06  0.000 0.000 0.000 0.000 0.089 0.089
17:12  0.000 0.000 0.000 0.000 0.089 0.089
17:18  0.000 0.000 0.000 0.000 0.089 0.089
17:24  0.000 0.000 0.000 0.000 0.089 0.089
17:30  0.000 0.000 0.000 0.000 0.088 0.088
17:36  0.000 0.000 0.000 0.000 0.088 0.088
17:42  0.000 0.000 0.000 0.000 0.088 0.088
17:48  0.000 0.000 0.000 0.000 0.087 0.087
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(hh:mm) (mm) (mm) (mm) (m3/s) (m3/s) (m3/s)
17:54  0.000 0.000 0.000 0.000 0.087 0.087
18:00  0.000 0.000 0.000 0.000 0.087 0.087
18:06  0.000 0.000 0.000 0.000 0.087 0.087
18:12  0.000 0.000 0.000 0.000 0.086 0.086
18:18  0.000 0.000 0.000 0.000 0.086 0.086
18:24  0.000 0.000 0.000 0.000 0.086 0.086
18:30  0.000 0.000 0.000 0.000 0.085 0.085
18:36  0.000 0.000 0.000 0.000 0.085 0.085
18:42  0.000 0.000 0.000 0.000 0.085 0.085
18:48  0.000 0.000 0.000 0.000 0.085 0.085
18:54  0.000 0.000 0.000 0.000 0.084 0.084
19:00  0.000 0.000 0.000 0.000 0.084 0.084
19:06  0.000 0.000 0.000 0.000 0.084 0.084
19:12  0.000 0.000 0.000 0.000 0.083 0.083
19:18  0.000 0.000 0.000 0.000 0.083 0.083
19:24  0.000 0.000 0.000 0.000 0.083 0.083
19:30  0.000 0.000 0.000 0.000 0.083 0.083
19:36  0.000 0.000 0.000 0.000 0.082 0.082
19:42  0.000 0.000 0.000 0.000 0.082 0.082
19:48  0.000 0.000 0.000 0.000 0.082 0.082
19:54  0.000 0.000 0.000 0.000 0.082 0.082
20:00 0.000 0.000 0.000 0.000 0.081 0.081
20:06  0.000 0.000 0.000 0.000 0.081 0.081
20:12  0.000 0.000 0.000 0.000 0.081 0.081
20:18  0.000 0.000 0.000 0.000 0.080 0.080
20:24  0.000 0.000 0.000 0.000 0.080 0.080
20:30  0.000 0.000 0.000 0.000 0.080 0.080
20:36  0.000 0.000 0.000 0.000 0.080 0.080
20:42  0.000 0.000 0.000 0.000 0.079 0.079
20:48  0.000 0.000 0.000 0.000 0.079 0.079
20:54  0.000 0.000 0.000 0.000 0.079 0.079
21:00  0.000 0.000 0.000 0.000 0.079 0.079
21:06  0.000 0.000 0.000 0.000 0.078 0.078
21:12  0.000 0.000 0.000 0.000 0.078 0.078
21:18  0.000 0.000 0.000 0.000 0.078 0.078
21:24  0.000 0.000 0.000 0.000 0.078 0.078
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21:30  0.000 0.000 0.000 0.000 0.077 0.077
21:36  0.000 0.000 0.000 0.000 0.077 0.077
21:42  0.000 0.000 0.000 0.000 0.077 0.077
21:48  0.000 0.000 0.000 0.000 0.077 0.077
21:54  0.000 0.000 0.000 0.000 0.076 0.076
22:00  0.000 0.000 0.000 0.000 0.076 0.076
22:06  0.000 0.000 0.000 0.000 0.076 0.076
22:12  0.000 0.000 0.000 0.000 0.076 0.076
22:18  0.000 0.000 0.000 0.000 0.075 0.075
22:24  0.000 0.000 0.000 0.000 0.075 0.075
22:30  0.000 0.000 0.000 0.000 0.075 0.075
22:36  0.000 0.000 0.000 0.000 0.075 0.075
22:42  0.000 0.000 0.000 0.000 0.074 0.074
22:48  0.000 0.000 0.000 0.000 0.074 0.074
22:54  0.000 0.000 0.000 0.000 0.074 0.074
23:00 0.000 0.000 0.000 0.000 0.074 0.074
23:06  0.000 0.000 0.000 0.000 0.073 0.073
23:12  0.000 0.000 0.000 0.000 0.073 0.073
23:18  0.000 0.000 0.000 0.000 0.073 0.073
23:24  0.000 0.000 0.000 0.000 0.073 0.073
23:30  0.000 0.000 0.000 0.000 0.072 0.072
23:36  0.000 0.000 0.000 0.000 0.072 0.072
23:42  0.000 0.000 0.000 0.000 0.072 0.072
23:48  0.000 0.000 0.000 0.000 0.072 0.072
23:54  0.000 0.000 0.000 0.000 0.071 0.071
24:00  0.000 0.000 0.000 0.000 0.071 0.071
24:06  0.000 0.000 0.000 0.000 0.071 0.071
24:12  0.000 0.000 0.000 0.000 0.071 0.071
24:18  0.000 0.000 0.000 0.000 0.071 0.071
24:24  0.000 0.000 0.000 0.000 0.070 0.070
24:30  0.000 0.000 0.000 0.000 0.070 0.070
24:36  0.000 0.000 0.000 0.000 0.070 0.070
24:42  0.000 0.000 0.000 0.000 0.070 0.070
24:48  0.000 0.000 0.000 0.000 0.069 0.069
24:54  0.000 0.000 0.000 0.000 0.069 0.069
25:00 0.000 0.000 0.000 0.000 0.069 0.069
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Time Rain Sewer Loss Net Rain Runoff  Baseflow Total Flow
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25:06  0.000 0.000 0.000 0.000 0.069 0.069
25:12  0.000 0.000 0.000 0.000 0.068 0.068
25:18  0.000 0.000 0.000 0.000 0.068 0.068
25:24  0.000 0.000 0.000 0.000 0.068 0.068
25:30  0.000 0.000 0.000 0.000 0.068 0.068
25:36  0.000 0.000 0.000 0.000 0.068 0.068
25:42  0.000 0.000 0.000 0.000 0.067 0.067
25:48  0.000 0.000 0.000 0.000 0.067 0.067
25:54  0.000 0.000 0.000 0.000 0.067 0.067
26:00 0.000 0.000 0.000 0.000 0.067 0.067
26:06  0.000 0.000 0.000 0.000 0.066 0.066
26:12  0.000 0.000 0.000 0.000 0.066 0.066
26:18  0.000 0.000 0.000 0.000 0.066 0.066
26:24  0.000 0.000 0.000 0.000 0.066 0.066
26:30  0.000 0.000 0.000 0.000 0.066 0.066
26:36  0.000 0.000 0.000 0.000 0.065 0.065
26:42  0.000 0.000 0.000 0.000 0.065 0.065
26:48  0.000 0.000 0.000 0.000 0.065 0.065
26:54  0.000 0.000 0.000 0.000 0.065 0.065
27:00  0.000 0.000 0.000 0.000 0.065 0.065
27:06  0.000 0.000 0.000 0.000 0.064 0.064
27:12  0.000 0.000 0.000 0.000 0.064 0.064
27:18  0.000 0.000 0.000 0.000 0.064 0.064
27:24  0.000 0.000 0.000 0.000 0.064 0.064
27:30  0.000 0.000 0.000 0.000 0.063 0.063
27:36  0.000 0.000 0.000 0.000 0.063 0.063
27:42  0.000 0.000 0.000 0.000 0.063 0.063
27:48  0.000 0.000 0.000 0.000 0.063 0.063
27:54  0.000 0.000 0.000 0.000 0.063 0.063
28:00  0.000 0.000 0.000 0.000 0.062 0.062
28:06  0.000 0.000 0.000 0.000 0.062 0.062
28:12  0.000 0.000 0.000 0.000 0.062 0.062
28:18  0.000 0.000 0.000 0.000 0.062 0.062
28:24  0.000 0.000 0.000 0.000 0.062 0.062
28:30  0.000 0.000 0.000 0.000 0.061 0.061
28:36  0.000 0.000 0.000 0.000 0.061 0.061
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Time Rain Sewer Loss Net Rain Runoff  Baseflow Total Flow
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28:42  0.000 0.000 0.000 0.000 0.061 0.061
28:48  0.000 0.000 0.000 0.000 0.061 0.061
28:54  0.000 0.000 0.000 0.000 0.061 0.061
29:00  0.000 0.000 0.000 0.000 0.060 0.060
29:06  0.000 0.000 0.000 0.000 0.060 0.060
29:12  0.000 0.000 0.000 0.000 0.060 0.060
29:18  0.000 0.000 0.000 0.000 0.060 0.060
29:24  0.000 0.000 0.000 0.000 0.060 0.060
29:30  0.000 0.000 0.000 0.000 0.059 0.059
29:36  0.000 0.000 0.000 0.000 0.059 0.059
29:42  0.000 0.000 0.000 0.000 0.059 0.059
29:48  0.000 0.000 0.000 0.000 0.059 0.059
29:54  0.000 0.000 0.000 0.000 0.059 0.059
30:00 0.000 0.000 0.000 0.000 0.058 0.058
30:06  0.000 0.000 0.000 0.000 0.058 0.058
30:12  0.000 0.000 0.000 0.000 0.058 0.058
30:18  0.000 0.000 0.000 0.000 0.058 0.058
30:24  0.000 0.000 0.000 0.000 0.058 0.058
30:30  0.000 0.000 0.000 0.000 0.058 0.058
30:36  0.000 0.000 0.000 0.000 0.057 0.057
30:42  0.000 0.000 0.000 0.000 0.057 0.057
30:48  0.000 0.000 0.000 0.000 0.057 0.057
30:54  0.000 0.000 0.000 0.000 0.057 0.057
31:00  0.000 0.000 0.000 0.000 0.057 0.057
31:06  0.000 0.000 0.000 0.000 0.056 0.056
31:12  0.000 0.000 0.000 0.000 0.056 0.056
31:18  0.000 0.000 0.000 0.000 0.056 0.056
31:24  0.000 0.000 0.000 0.000 0.056 0.056
31:30  0.000 0.000 0.000 0.000 0.056 0.056
31:36  0.000 0.000 0.000 0.000 0.055 0.055
31:42  0.000 0.000 0.000 0.000 0.055 0.055
31:48  0.000 0.000 0.000 0.000 0.055 0.055
31:54  0.000 0.000 0.000 0.000 0.055 0.055
32:00 0.000 0.000 0.000 0.000 0.055 0.055
32:06  0.000 0.000 0.000 0.000 0.055 0.055
32:12  0.000 0.000 0.000 0.000 0.054 0.054
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32:18  0.000 0.000 0.000 0.000 0.054 0.054
32:24  0.000 0.000 0.000 0.000 0.054 0.054
32:30  0.000 0.000 0.000 0.000 0.054 0.054
32:36  0.000 0.000 0.000 0.000 0.054 0.054
32:42  0.000 0.000 0.000 0.000 0.053 0.053
32:48  0.000 0.000 0.000 0.000 0.053 0.053
32:54  0.000 0.000 0.000 0.000 0.053 0.053
33:00 0.000 0.000 0.000 0.000 0.053 0.053
33:06  0.000 0.000 0.000 0.000 0.053 0.053
33:12  0.000 0.000 0.000 0.000 0.053 0.053
33:18  0.000 0.000 0.000 0.000 0.052 0.052
33:24  0.000 0.000 0.000 0.000 0.052 0.052
33:30  0.000 0.000 0.000 0.000 0.052 0.052
33:36  0.000 0.000 0.000 0.000 0.052 0.052
33:42  0.000 0.000 0.000 0.000 0.052 0.052
33:48  0.000 0.000 0.000 0.000 0.052 0.052
33:54  0.000 0.000 0.000 0.000 0.051 0.051
34:00 0.000 0.000 0.000 0.000 0.051 0.051
34:06  0.000 0.000 0.000 0.000 0.051 0.051
34:12  0.000 0.000 0.000 0.000 0.051 0.051
34:18  0.000 0.000 0.000 0.000 0.051 0.051
34:24  0.000 0.000 0.000 0.000 0.051 0.051
34:30  0.000 0.000 0.000 0.000 0.050 0.050
34:36  0.000 0.000 0.000 0.000 0.050 0.050
34:42  0.000 0.000 0.000 0.000 0.050 0.050
34:48  0.000 0.000 0.000 0.000 0.050 0.050
34:54  0.000 0.000 0.000 0.000 0.050 0.050
35:00 0.000 0.000 0.000 0.000 0.050 0.050
35:06  0.000 0.000 0.000 0.000 0.049 0.049
35:12  0.000 0.000 0.000 0.000 0.049 0.049
35:18  0.000 0.000 0.000 0.000 0.049 0.049
35:24  0.000 0.000 0.000 0.000 0.049 0.049
35:30  0.000 0.000 0.000 0.000 0.049 0.049
35:36  0.000 0.000 0.000 0.000 0.049 0.049
35:42  0.000 0.000 0.000 0.000 0.048 0.048
35:48  0.000 0.000 0.000 0.000 0.048 0.048
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Time Rain Sewer Loss Net Rain Runoff  Baseflow Total Flow
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35:54  0.000 0.000 0.000 0.000 0.048 0.048
36:00 0.000 0.000 0.000 0.000 0.048 0.048
36:06  0.000 0.000 0.000 0.000 0.048 0.048
36:12  0.000 0.000 0.000 0.000 0.048 0.048
36:18  0.000 0.000 0.000 0.000 0.048 0.048
36:24  0.000 0.000 0.000 0.000 0.047 0.047
36:30  0.000 0.000 0.000 0.000 0.047 0.047
36:36  0.000 0.000 0.000 0.000 0.047 0.047
36:42  0.000 0.000 0.000 0.000 0.047 0.047
36:48  0.000 0.000 0.000 0.000 0.047 0.047
36:54  0.000 0.000 0.000 0.000 0.047 0.047
37:00 0.000 0.000 0.000 0.000 0.046 0.046
37:06  0.000 0.000 0.000 0.000 0.046 0.046
37:12  0.000 0.000 0.000 0.000 0.046 0.046
37:18  0.000 0.000 0.000 0.000 0.046 0.046
37:24  0.000 0.000 0.000 0.000 0.046 0.046
37:30  0.000 0.000 0.000 0.000 0.046 0.046
37:36  0.000 0.000 0.000 0.000 0.046 0.046
37:42  0.000 0.000 0.000 0.000 0.045 0.045
37:48  0.000 0.000 0.000 0.000 0.045 0.045
37:54  0.000 0.000 0.000 0.000 0.045 0.045
38:00 0.000 0.000 0.000 0.000 0.045 0.045
38:06  0.000 0.000 0.000 0.000 0.045 0.045
38:12  0.000 0.000 0.000 0.000 0.045 0.045
38:18  0.000 0.000 0.000 0.000 0.044 0.044
38:24  0.000 0.000 0.000 0.000 0.044 0.044
38:30  0.000 0.000 0.000 0.000 0.044 0.044
38:36  0.000 0.000 0.000 0.000 0.044 0.044
38:42  0.000 0.000 0.000 0.000 0.044 0.044
38:48  0.000 0.000 0.000 0.000 0.044 0.044
38:54  0.000 0.000 0.000 0.000 0.044 0.044
39:00 0.000 0.000 0.000 0.000 0.043 0.043
39:06  0.000 0.000 0.000 0.000 0.043 0.043
39:12  0.000 0.000 0.000 0.000 0.043 0.043
39:18  0.000 0.000 0.000 0.000 0.043 0.043
39:24  0.000 0.000 0.000 0.000 0.043 0.043
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Time Rain Sewer Loss Net Rain Runoff  Baseflow Total Flow
(hh:mm) (mm) (mm) (mm) (m3/s) (m3/s) (m3/s)
39:30  0.000 0.000 0.000 0.000 0.043 0.043
39:36  0.000 0.000 0.000 0.000 0.043 0.043
39:42  0.000 0.000 0.000 0.000 0.042 0.042
39:48  0.000 0.000 0.000 0.000 0.042 0.042
39:54  0.000 0.000 0.000 0.000 0.042 0.042
40:00  0.000 0.000 0.000 0.000 0.042 0.042
40:06  0.000 0.000 0.000 0.000 0.042 0.042
40:12  0.000 0.000 0.000 0.000 0.042 0.042
40:18  0.000 0.000 0.000 0.000 0.042 0.042
40:24  0.000 0.000 0.000 0.000 0.042 0.042
40:30  0.000 0.000 0.000 0.000 0.041 0.041
40:36  0.000 0.000 0.000 0.000 0.041 0.041
40:42  0.000 0.000 0.000 0.000 0.041 0.041
40:48  0.000 0.000 0.000 0.000 0.041 0.041
40:54  0.000 0.000 0.000 0.000 0.041 0.041
41:00  0.000 0.000 0.000 0.000 0.041 0.041
41:06  0.000 0.000 0.000 0.000 0.041 0.041
41:12  0.000 0.000 0.000 0.000 0.040 0.040
41:18  0.000 0.000 0.000 0.000 0.040 0.040
41:24  0.000 0.000 0.000 0.000 0.040 0.040
41:30  0.000 0.000 0.000 0.000 0.040 0.040
41:36  0.000 0.000 0.000 0.000 0.040 0.040
41:42  0.000 0.000 0.000 0.000 0.040 0.040
41:48  0.000 0.000 0.000 0.000 0.040 0.040
41:54  0.000 0.000 0.000 0.000 0.040 0.040
42:00  0.000 0.000 0.000 0.000 0.039 0.039
42:06  0.000 0.000 0.000 0.000 0.039 0.039
42:12  0.000 0.000 0.000 0.000 0.039 0.039
42:18  0.000 0.000 0.000 0.000 0.039 0.039
42:24  0.000 0.000 0.000 0.000 0.039 0.039
42:30  0.000 0.000 0.000 0.000 0.039 0.039
42:36  0.000 0.000 0.000 0.000 0.039 0.039
42:42  0.000 0.000 0.000 0.000 0.038 0.038
42:48  0.000 0.000 0.000 0.000 0.038 0.038
42:54  0.000 0.000 0.000 0.000 0.038 0.038
43:00  0.000 0.000 0.000 0.000 0.038 0.038
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43:06  0.000 0.000 0.000 0.000 0.038 0.038
43:12  0.000 0.000 0.000 0.000 0.038 0.038
43:18  0.000 0.000 0.000 0.000 0.038 0.038
43:24  0.000 0.000 0.000 0.000 0.038 0.038
43:30  0.000 0.000 0.000 0.000 0.037 0.037
43:36  0.000 0.000 0.000 0.000 0.037 0.037
43:42  0.000 0.000 0.000 0.000 0.037 0.037
43:48  0.000 0.000 0.000 0.000 0.037 0.037
43:54  0.000 0.000 0.000 0.000 0.037 0.037
44:00  0.000 0.000 0.000 0.000 0.037 0.037
44:06  0.000 0.000 0.000 0.000 0.037 0.037
44:12  0.000 0.000 0.000 0.000 0.037 0.037
44:18  0.000 0.000 0.000 0.000 0.037 0.037
44:24  0.000 0.000 0.000 0.000 0.036 0.036
44:30  0.000 0.000 0.000 0.000 0.036 0.036
44:36  0.000 0.000 0.000 0.000 0.036 0.036
44:42  0.000 0.000 0.000 0.000 0.036 0.036
44:48  0.000 0.000 0.000 0.000 0.036 0.036
44:54  0.000 0.000 0.000 0.000 0.036 0.036
45:00 0.000 0.000 0.000 0.000 0.036 0.036
45:06  0.000 0.000 0.000 0.000 0.036 0.036
45:12  0.000 0.000 0.000 0.000 0.035 0.035
45:18  0.000 0.000 0.000 0.000 0.035 0.035
45:24  0.000 0.000 0.000 0.000 0.035 0.035
45:30  0.000 0.000 0.000 0.000 0.035 0.035
45:36  0.000 0.000 0.000 0.000 0.035 0.035
45:42  0.000 0.000 0.000 0.000 0.035 0.035
45:48  0.000 0.000 0.000 0.000 0.035 0.035
45:54  0.000 0.000 0.000 0.000 0.035 0.035
46:00  0.000 0.000 0.000 0.000 0.035 0.035
46:06  0.000 0.000 0.000 0.000 0.034 0.034
46:12  0.000 0.000 0.000 0.000 0.034 0.034
46:18  0.000 0.000 0.000 0.000 0.034 0.034
46:24  0.000 0.000 0.000 0.000 0.034 0.034
46:30  0.000 0.000 0.000 0.000 0.034 0.034
46:36  0.000 0.000 0.000 0.000 0.034 0.034

Page 15 of 17

Printed from the ReFH Flood Modelling software package, version 2.0.5531.36183



Time Rain Sewer Loss Net Rain Runoff  Baseflow Total Flow
(hh:mm) (mm) (mm) (mm) (m3/s) (m3/s) (m3/s)
46:42  0.000 0.000 0.000 0.000 0.034 0.034
46:48  0.000 0.000 0.000 0.000 0.034 0.034
46:54  0.000 0.000 0.000 0.000 0.034 0.034
47:00  0.000 0.000 0.000 0.000 0.033 0.033
47:06  0.000 0.000 0.000 0.000 0.033 0.033
47:12  0.000 0.000 0.000 0.000 0.033 0.033
47:18  0.000 0.000 0.000 0.000 0.033 0.033
47:24  0.000 0.000 0.000 0.000 0.033 0.033
47:30  0.000 0.000 0.000 0.000 0.033 0.033
47:36  0.000 0.000 0.000 0.000 0.033 0.033
47:42  0.000 0.000 0.000 0.000 0.033 0.033
47:48  0.000 0.000 0.000 0.000 0.033 0.033
47:54  0.000 0.000 0.000 0.000 0.032 0.032
48:00 0.000 0.000 0.000 0.000 0.032 0.032
48:06  0.000 0.000 0.000 0.000 0.032 0.032
48:12  0.000 0.000 0.000 0.000 0.032 0.032
48:18  0.000 0.000 0.000 0.000 0.032 0.032
48:24  0.000 0.000 0.000 0.000 0.032 0.032
48:30  0.000 0.000 0.000 0.000 0.032 0.032
48:36  0.000 0.000 0.000 0.000 0.032 0.032
48:42  0.000 0.000 0.000 0.000 0.032 0.032
48:48  0.000 0.000 0.000 0.000 0.031 0.031
48:54  0.000 0.000 0.000 0.000 0.031 0.031
49:00 0.000 0.000 0.000 0.000 0.031 0.031
49:06  0.000 0.000 0.000 0.000 0.031 0.031
49:12  0.000 0.000 0.000 0.000 0.031 0.031
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Appendix

Catchment descriptors

Name Value User-defined value used?
Area (km?2) 1.05 No
ALTBAR 159 No
ASPBAR 222 No
ASPVAR 0.62 No
BFIHOST 0.62 No
DPLBAR (km) 1.05 No
DPSBAR (mkm-1) 82.4 No
FARL 1 No
LDP 2.28 No
PROPWET (mm) 0.57 No
RMED1H 10.8 No
RMED1D 34.6 No
RMED2D 46.1 No
SAAR (mm) 825 No
SAAR4170 (mm) 840 No
SPRHOST 18.51 No
Urbext2000 0 No
Urbext1990 0 No
URBCONC 0 No
URBLOC 0 No
Urban Area (km?2) 0 No
DDF parameter C -0.03 No
DDF parameter D1 0.37 No
DDF parameter D2 0.4 No
DDF parameter D3 0.29 No
DDF parameter E 0.3 No
DDF parameter F 2.38 No
DDF parameter C (1km grid value) -0.03 No
DDF parameter D1 (1km grid value) 0.37 No
DDF parameter D2 (1km grid value) 0.42 No
DDF parameter D3 (1km grid value) 0.29 No
DDF parameter E (1km grid value) 0.3 No
DDF parameter F (1km grid value) 2.36 No
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Appendix E3

Baseline model configuration



0akmi11s120815.rep

HEC-RAS Version 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 second Street
pavis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X
X X X X X X X X X
XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X
X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX
PROJECT DATA
Project Title: oak Mills 120815
Project File : 0akMil1s120815.prj
Run Date and Time: 05/01/2016 15:54:40
Project in SI units
PLAN DATA
Plan Title: Plan 11
Plan File : C:\Users\SMF\Documents\Oak Mills Model
final\Baseline\0akMil1s120815.p11
Geometry Title: baseline final georef 31122015
Geometry File : C:\Users\SMF\Documents\Oak MiTlls Model
final\Baseline\0akMil1s120815.g01
Flow Title Flow 300915
Flow File 1 C:\Users\SMF\Documents\0Oak Mi1ls Model
final\Baseline\0akMil1s120815.f10
Plan Summary Information:
Number of: Cross Sections = 45 Multiple Openings = 0
Culverts = 6 Inline Structures = 0
Bridges = 1 Lateral Structures = 0

Computational Information

water surface calculation tolerance = 0.003
Critical depth calculation tolerance = 0.003
Maximum number of iterations = 20
Maximum difference tolerance = 0.1
Flow tolerance factor = 0.001

Computation Options
Ccritical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average cConveyance
Computational Flow Regime: Mixed Flow

FLOW DATA
Flow Title: Flow 300915
Flow File : C:\Users\SMF\Documents\Oak Mills Model

final\Baseli

ne\0akMi11s120815.f10
Page 1

X X

0akmi11s120815.rep

Flow Data (m3/s)

River Reach RS PF 1
PF 3
Cockleshaw Beck 1 3 1.01
.74
High Royds Beck 1 7 4.12
3.68
Hunsworth Beck 1 17 6.92
.17
Hunsworth Beck 2 14.5 8.01
7.14
Hunsworth Beck 3 8.7 12.13
10.82
Hunsworth Beck 4 5 13.14
11.56
Toad Holes Beck 0.5 5 1.09
.97
Boundary Conditions
River Reach Profile
Downstream
Cockleshaw Beck 1 PF 1
Cockleshaw Beck 1 PF 2
Cockleshaw Beck 1 PF 3
High Royds Beck 1 PF 1
High Royds Beck 1 PF 2
High Royds Beck 1 PF 3
Hunsworth Beck 1 PF 1
Hunsworth Beck 1 PF 2
Hunsworth Beck 1 PF 3
Hunsworth Beck 4 PF 1
Known WS = 89.6
Hunsworth Beck 4 PF 2
Known wS = 89.7
Hunsworth Beck 4 PF 3
Known WS = 89.5
Toad Holes Beck 0.5 PF 1
Toad Holes Beck 0.5 PF 2
Toad Holes Beck 0.5 PF 3

GEOMETRY DATA

Geometry Title: baseline final georef 31122015
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P
1

5

8

9

14.

16.

1

Upstream
Known WS =
Known WS =
Known WS =

Known wS =1
Known WS =
Known WS =
Known WS =
Known WS =
Known WS =
Known WS =
Known WS =

Known wS = 1

F 2
.76
.08
.52
.87
95
71
.35

114.9
115.1
114.8
19.55
119.6
119.
113.
113.
113.

Ui N O wn

114.4
114.5
14.25




Geometry File :

0akmi11s120815. rep

final\Baseline\0akMil1s120815.g01

Reach Connection Table

River Reach

cockleshaw Beck 1
High Royds Beck

Hunsworth Beck

Hunsworth Beck

1

1
Hunsworth Beck 2
3
Hunsworth Beck 4
0

Toad Holes Beck

JUNCTION INFORMATION

Name: Junction 1
Description: .
Energy computation Method

Length across Junction
River Reach
Angle
Hugsworth Beck 1

Toad Holes Beck 0.5
0

Name: Junction 2
Description: .
Energy computation Method

Length across Junction
River Reach
Angle
Hugsworth Beck 2

High Royds Beck 1
0

Name: 3

Description: .

Energy computation Method
Length across Junction
River Reach

Angle

Hunsworth Beck 3

0
Cockleshaw Beck 1
0

CROSS SECTION

to

to

to

to

to

to

C:\Users\SMF\Documents\Oak Mills Model

Upstream Boundary

Junction 1
Junction 2

3

Tributary
River

Hunsworth Beck

Hunsworth Beck

Tributary
River

Hunsworth Beck

Hunsworth Beck

Tributary
River

Hunsworth Beck

Hunsworth Beck

Page 3

Downstream Boundary

3
Junction 2
Junction 1
Junction 2
3
Junction 1
Reach Length
0
0
Reach Length
0
0
Reach Length
120
0

RIVER: Cockleshaw Beck

REACH: 1

INPUT
Description:

Station Elevation Data
Sta Elev

Sta Elev
0 115.37
22 115.93

Manning's n values
Sta n val
0 .03

Bank Sta: Left Right

Expan.
20

CROSS SECTION OUTPUT
E.G. Elev (m)
Right OB
vel Head (m)
W.S. Elev (m)
200.00
Ccrit w.s. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top width (m)
vel Total (m/s)
Max Ch1 ppth (m)
conv. Total (m3/s)
Length wtd. (m)
Min ch ET (m)
Alpha
0.00
Frctn Loss (m)

C & E Loss (m)

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB
vel Head (m)

W.S. Elev (m)
200.00

crit w.s. (m)
E.G. Slope (m/m)

Q Total (m3/s)

0akmi11s120815.rep

RS: 3

num=

10 115.39
32 116.02

num=

Sta n val

20 .035

Lengths:

Profile #PF 1

115.13
0.23
114.90
114.94
0.034599
1.01
1.38
2.12
0.40
5.4
200.00
114.50
1.00

profile #PF 2

115.37
0.27
115.10
115.11
0.027921
1.76

9
Sta Elev Sta
20 115.33 20.5
42 115.77 52
3
Sta n val
22 .03

Left channel Right
200 200 200

Element

wt. n-val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top width (m)

Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)

wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
cum volume (1000 m3)
Cum SA (1000 m2)

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)
Page 4

Elev Sta Elev
114.5 21.5 114.5
117.26

Coeff contr.
.1 .3

Left OB Channel
0.035
200.00 200.00
.48
.48
.01
.38
.12
.35
5.4
1.89

o N B B O O

85.48
2489.65 0.00
0.18
0.55

Left 0B Channel
0.035
200.00 200.00
0.77
0.77

1.76




Top width (m)

vel Total (m/s)
Max Ch1l Dpth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min ch ET (m)
Alpha

0.00

Frctn Loss (m)

C & E Loss (m)

0akmi11s120815.rep
1.57 Top width (m)
2.28 Avg. vel. (m/s)
0.60 Hydr. Depth (m)
10.5 Conv. (m3/s)

200.00 wetted Per. (m)
114.50 Shear (N/m2)
1.00 Stream Power (N/m s)

cum Volume (1000 m3)
cum SA (1000 m2)

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (m)
Right OB

vel Head (m)

w.S. Elev (m)
200.00

Ccrit w.s. (m)

E.G. Slope (m/m)

Q Total (m3/s)

Top width (m)

vel Total (m/s)

Max Ch1l ppth (m)

Conv. Total (m3/s)

Length wtd. (m)

Min ch E1 (m)

Alpha

0.00

Frctn Loss (m)

C & E Loss (m)

CROSS SECTION

RIVER: Cockleshaw Beck
REACH: 1

INPUT

Description:
Station Elevation Data

Sta Elev Sta

115.04 Element

0.24 wt. n-val.

114.80 Reach Len. (m)
114.86 Flow Area (m2)
0.047086 Area (m2)

0.74 Flow (m3/s)
1.29 Top width (m)
2.16 Avg. Vvel. (m/s)
0.30 Hydr. Depth (m)
3.4 Conv. (m3/s)

200.00 wetted Per. (m)
114.50 Shear (N/m2)
1.00 Stream Power (N/m s)
Ccum Volume (1000 m3)
Cum SA (1000 m2)
RS: 2
num= 9
Elev Sta Elev Sta
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2489.65

Left OB

200.00

2489.65

Elev

C

2

Sta

1.57
2.28
0.49
10.5
2.34
90.42
0.00
0.25
0.59

hannel
0.035
00.00
.34
.34
.74
.29
.16
.27
3.4

o N B O O O

1.67
94.89
0.00
0.17
0.54

Elev

0akmMi11s120815.rep
20 105

0 105.37 10 105.39 .33 20.5 104.5 21.5 104.5
22 105.93 32 106.02 42 105.77 52 107.26
Manning's n values num= 3
sta n val Sta n val Sta n val
0 .03 20 .035 22 .03
Bank Sta: Left Right Lengths: Left channel Right Coeff Contr.
Expan- 20 22 200 200 200 .1 .3
CROSS SECTION OUTPUT Profile #PF 1
Rigﬁg.og1ev (m) 105.22 Element Left OB Channel
vel Head (m) 0.40 wt. n-val. 0.035
wW.S. Elev (m) 104.81 Reach Len. (m) 200.00 200.00
i, m 104.94  Flow Area (m2) 0.36
E.G. Slope (m/m) 0.076512 Area (m2) 0.36
Q Total (m3/s) 1.01 Flow (m3/s) 1.01
Top width (m) 1.30 Top width (m) 1.30
vel Total (m/s) 2.81 Avg. vel. (m/s) 2.81
Max Ch1 bpth (m) 0.31 Hydr. Depth (m) 0.28
Conv. Total (m3/s) 3.7 conv. (m3/s) 3.7
Length wtd. (m) 200.00 wetted Per. (m) 1.70
Min ch ET (m) 104.50 Shear (N/m2) 158.99
Alpha 1.00 Stream Power (N/m s) 2489.65 0.00
Frcon Loss m 9.90  cum volume (1000 m3) 0.10
C & E Loss (m) 0.02 Cum SA (1000 m2) 0.28
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may

indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

and previous cross secti

on.

This may indicate the

need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (m)
Right OB
vel Head (m)

W.S. Elev (m)
200.00
Crit w.s. (m)

E.G. Slope (m/m)

105.60
0.70
104.90
105.11
0.105161

Element Left OB
wt. n-val.
Reach Len. (m) 200.00

Flow Area (m2)

Area (m2)
Page 6

Channel

0.035

200.
0.
0.

00
48
48




0akmi11s120815.rep 0akmi11s120815.rep

Q Total (m3/s) 1.76 Flow (m3/s) 1.76 warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the
Top width (m) 1.38 Top width (m) 1.38 need for additional cross sections.
vel Total (m/s) 3.70 Avg. Vvel. (m/s) 3.70 CROSS SECTION
Max ch1 bpth (m) 0.40 Hydr. Depth (m) 0.34
RIVER: Cockleshaw Beck
conv. Total (m3/s) 5.4 conv. (m3/s) 5.4 REACH: 1 RS: 1
Length wtd. (m) 200.00 wetted Per. (m) 1.89 INPUT
Description:
Min ch ET (m) 104.50 Shear (N/m2) 259.75 Station Elevation Data num= 9
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
Alpha 1.00 Stream Power (N/m s) 2489.65 0.00 0 95.37 10 95.39 20 95.33 20.5 94.5 21.5 94.5
0.00 22 95.93 32 96.02 42 95.77 52 97.26
Frctn Loss (m) 9.73 cum volume (1000 m3) 0.12
Manning's n values num= 3
C & E Loss (m) 0.04 Cum SA (1000 m2) 0.29 Sta n val Sta n val Sta n val
0 .03 20 .035 22 .03
Bank Sta: Left Right Lengths: Left cChannel Right Coeff contr.
Expan.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may 20 22 0 0 0 .1 .3
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream CROSS SECTION OUTPUT Profile #PF 1

conveyance) is less than 0.7 or greater than 1.4 .
This may indicate the need for additional cross sections.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current E.G. Elev (m) 95.14 Element Left OB Channel
and previous cross section. This may indicate the Right OB
need for additional cross sections. vel Head (m) 0.13 wt. n-val. 0.035
CROSS SECTION OUTPUT Profile #PF 3 w6560E1ev (m) 95.00 Reach Len. (m) 0.00 0.00
Crit w.s. (m) 94.94 Flow Area (m2) 0.63
E.G. Elev (m) 105.05 Element Left OB Channel
Right OB E.G. Slope (m/m) 0.016319 Area (m2) 0.63
vel Head (m) 0.26 wt. n-val. 0.035
Q Total (m3/s) 1.01 Flow (m3/s) 1.01
wW.S. Elev (m) 104.79 Reach Len. (m) 200.00 200.00
200.00 Top width (m) 1.48 Top width (m) 1.48
Ccrit w.s. (m) 104.86 Flow Area (m2) 0.33
vel Total (m/s) 1.62 Avg. Vvel. (m/s) 1.62
E.G. Slope (m/m) 0.053059 Area (m2) 0.33
Max Cch1 ppth (m) 0.50 Hydr. Depth (m) 0.42
Q Total (m3/s) 0.74 Flow (m3/s) 0.74
conv. Total (m3/s) 7.9 conv. (m3/s) 7.9
Top width (m) 1.28 Top width (m) 1.28
Length wtd. (m) 0.00 wetted Per. (m) 2.12
vel Total (m/s) 2.25 Avg. Vvel. (m/s) 2.25
Min ch ET (m) 94.50 Shear (N/m2) 47.13
Max Ch1 Dpth (m) 0.29 Hydr. Depth (m) 0.26
Alpha 1.00 Stream Power (N/m s) 2489.65 0.00
Conv. Total (m3/s) 3.2 conv. (m3/s) 3.2 0.00
Frctn Loss (m) 0.00 cum volume (1000 m3)
Length wtd. (m) 200.00 wetted Per. (m) 1.64
C & E Loss (m) 0.00 Cum SA (1000 m2)
Min ch ET (m) 104.50 Shear (N/m2) 104.08
Agpgg 1.00 Stream Power (N/m s) 2489.65 0.00
Frctn Loss (m) 9.99 Cum Volume (1000 m3) 0.10 Note: Hydraulic jump has occurred between this cross section and the previous

upstream section.
C & E Loss (m) 0.00 cum SA (1000 m2) 0.28
CROSS SECTION OUTPUT Profile #PF 2
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0akmi11s120815.rep 0akmi11s120815.rep
E.G. Elev (m) 95.37 Element Left OB Channel
Right OB Alpha 1.00 Stream Power (N/m s) 2489.65 0.00
vel Head (m) 0.28 wt. n-val. 0.035 0.00
Frctn Loss (m) 0.00 Ccum volume (1000 m3)
W.S. Elev (m) 95.09 Reach Len. (m) 0.00 0.00
0.00 C & E Loss (m) 0.01 Cum SA (1000 m2)
crit w.s. (m) 95.11 Flow Area (m2) 0.76
E.G. Slope (m/m) 0.029584 Area (m2) 0.76
Q Total (m3/s) 1.76 Flow (m3/s) 1.76 Note: Hydraulic jump has occurred between this cross section and the previous
upstream section.
Top width (m) 1.56 Top width (m) 1.56
CROSS SECTION
vel Total (m/s) 2.33 Avg. vel. (m/s) 2.33
Max Ch1 Dpth (m) 0.59 Hydr. Depth (m) 0.48 RIVER: High Royds Beck
REACH: 1 RS: 7
Conv. Total (m3/s) 10.2 conv. (m3/s) 10.2
INPUT
Length wtd. (m) 0.00 wetted Per. (m) 2.31 Description:
Station Elevation Data num= 8
Min ch E1 (m) 94.50 Shear (N/m2) 94.73 Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 130 20 125 40 120 40.5 119.25 42.5 119.25
Alpha 1.00 Stream Power (N/m s) 2489.65 0.00 43 120 83 125 153 130
0.00
Frctn Loss (m) 10.11 cum Volume (1000 m3) Manning's n values num= 3
Sta n val Sta n val Sta n val
C & E Loss (m) 0.13 cum SA (1000 m2) 0 .035 40 .035 43 .035
Bank Sta: Left Right Lengths: Left cChannel Right Coeff contr.
Expan.
. . . 40 43 250 250 250 .1 .3
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections. CROSS SECTION OUTPUT Profile #PF 1
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections. E.G. Elev (m) 121.54 Element Left OB Channel
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current Right OB
and previous cross section. This may indicate the vel Head (m) 1.99 wt. n-val. 0.035
need for additional cross sections.
W.S. Elev (m) 119.55 Reach Len. (m) 250.00 250.00
CROSS SECTION OUTPUT Profile #PF 3 250.00
crit w.s. (m) 119.94 Flow Area (m2) 0.66
'EﬁG- Elev (m) 95.11 Element Left OB Channel E.G. Slope (m/m) 0.315829 Area (m2) 0.66
Right OB
vel Head (m) 0.06 wt. n-val. 0.035 Q Total (m3/s) 4.12 Flow (m3/s) 4.12
W.S. Elev (m) 95.05 Reach Len. (m) 0.00 0.00 Top width (m) 2.40 Top width (m) 2.40
0.00
Crit w.s. (m) 94.86 Flow Area (m2) 0.70 vel Total (m/s) 6.24 Avg. Vvel. (m/s) 6.24
E.G. Slope (m/m) 0.006422 Area (m2) 0.70 Max Cch1 ppth (m) 0.30 Hydr. Depth (m) 0.27
Q Total (m3/s) 0.74 Flow (m3/s) 0.74 conv. Total (m3/s) 7.3 conv. (m3/s) 7.3
Top width (m) 1.53 Top width (m) 1.53 Length wtd. (m) 250.00 wetted Per. (m) 2.72
vel Total (m/s) 1.06 Avg. vel. (m/s) 1.06 Min ch ET (m) 119.25 Shear (N/m2) 751.06
Max ch1 ppth (m) 0.55 Hydr. Depth (m) 0.46 Alpha 1.00 Stream Power (N/m s) 7325.32 0.00
0.00
conv. Total (m3/s) 9.2 conv. (m3/s) 9.2 Frctn Loss (m) cum volume (1000 m3) 0.48 1.95
0.52
Length wtd. (m) 0.00 wetted Per. (m) 2.23 C & E Loss (m) Cum SA (1000 m2) 3.74 2.75
4.69
Min ch ET (m) 94.50 Shear (N/m2) 19.74
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CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB
vel Head (m)
w.S. Elev (m)
250.00
crit wW.s. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top width (m)
vel Total (m/s)
Max ch1 bpth (m)
conv. Total (m3/s)
Length wtd. (m)
Min ch ET (m)
Alpha
0.00
Frctn Loss (m)
0.69

C & E Loss (m)
4.71

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB
vel Head (m)
w.S. Elev (m)
250.00
crit w.s. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top width (m)
vel Total (m/s)
Max Ch1 ppth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min ch ET (m)
Alpha

0.00
Frctn Loss (m)

0akmi11s120815.rep

Profile #PF 2

121.75
2.15
119.60
120.04
0.289397
5.08
2.47
6.50
0.35
9.4
250.00
119.25
1.00

profile #PF 3

121.85
2.35
119.50
119.90
0.458385
3.68
2.33
6.80
0.25
5.4
250.00
119.25
1.00

Element

wt. n-val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top width (m)

Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)

wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
wetted Per. (m)
Shear (N/m2)
Stream Power (N/m s)

Cum Volume (1000 m3)
Page 11

Left OB

250.00

7325.32
0.73
4.53

Left OB

250.00

7325.32
0.38

Channel
0.035
250.00
.78
.78
.08
.47
.50
.32
9.4
2.84

o o N Uun O O

780.60
0.00
2.02
2.76

Channel
0.035
250.00
0.54
.54
.68
.33
.80
.23
5.4
2.60
935.97

o o N W O

0.00
1.83

0akmi11s120815.rep

0.41
C & E Loss (m) cum SA (1000 m2) 3.27 2.74
3.89
CROSS SECTION
RIVER: High Royds Beck
REACH: 1 RS: 6
INPUT
Description:
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 120 10 115 20 110 25 108 25.5 107.25
27.5 107.25 28 108 33 110 43 115 53 120
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .035 25 .035 28 .035

Bank Sta: Left Right Lengths: Left Channel Right
Expan.

coeff contr.
25 28 400 400 400 .1 .3
CROSS SECTION OUTPUT Profile #PF 1

Risﬁg.og1ev (m) 108.42 Element Left OB Channel
Vel Head (m) 0.10 wt. n-val. 0.035 0.035
oo Elev (m) 108.32  Reach Len. (m) 400.00 400.00

oritow.s. (m) 107.94  Flow Area (m2) 0.13 2.83
Egé1§51ope (m/m) 0.003644 Area (m2) 0.13 2.83
Q Total (m3/s) 4.12 Flow (m3/s) 0.06 4.00
Tgéjgidth (m) 4.59 Top width (m) 0.79 3.00
v814gota1 (m/s) 1.34 Avg. vel. (m/s) 0.48 1.42
Max Ch1 bpth (m) 1.07 Hydr. Depth (m) 0.16 0.94
Cgé%g Total (m3/s) 68.3 Conv. (m3/s) 1.0 66.3
Length wtd. (m) 400.00 wetted Per. (m) 0.85 3.80
M?ﬁsgh ET (m) 107.25 Shear (N/m2) 5.26 26.55
A%bﬁg 1.09  Stream Power (N/m s)  2537.53 0.00
F?égg Loss (m) 2.23 Cum Volume (1000 m3) 0.47 1.51
cjézg Loss (m) 0.00  cum SA (1000 m2) 3.64 2.07

warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the
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need for additional cross sections.

Note: 3
upstream section.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (m)
Right OB

vel Head (m)

0.035

108.53

Element

0.12 wt. n-val.

W:S. Elev (m) 108.41 Reach Len. (m)

400.00

cgiglw.s. (m) 108.04 Flow Area (m2)
' 0.003823  Area (m2)

E.G. Slope (m/m)
0.21

Q Total (m3/s)
0.13

Top width (m)
1.04

vel Total (m/s)

Max Ch1 bpth (m)
0.2

Conv. Total (m3/s)
2.0

Lenéth wtd. (m) 400.00 wetted Per. (m)
win eh E1 (m) 107.25  shear (N/m2)

A%bﬁ; 1.12 Stream Power (N/m s)
F?égg Loss (m) 2.29 cum volume (1000 m3)
ci&ig Loss (m) 0.00  cum SA (1000 m2)

5.08 Flow (m3/s)
5.07 Top width (m)
1.43 Avg. Vvel. (m/s)
1.16 Hydr. Depth (m)
82.2 conv. (m3/s)

Left OB
0.035
400.00
.21
.21
.13
.04
.59
.21

o ©O B O O o

2.0
1.12
7.21

2537.53

0.71
4.40

Channel

Hydraulic jump has occurred between this cross section and the previous

0.035

400.
.12
.12

3
3
4.
3
1

00

83

.00
.55

1.04
78.1

3.
30.
0.
1.
2.

warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

and previous cross section.

This may indicate the

need for additional cross sections.

Note: :
upstream section.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (m)
Right OB

vel Head (m)

0.035

108.36

Element

0.09 wt. n-val.

w.S. Elev (m) 108.27 Reach Len. (m)
400.00

Cgiggw.s. (m) 107.90 Flow Area (m2)
E.éégs1ope (m/m) 0.003551  Area (m2)

Q Total (m3/s)
0.04

Top width (m)
0.67

vel Total (m/s)
0.42

3.68 Flow (m3/s)
4.33 Top width (m)
1.29 Avg. vel. (m/s)
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Left 0B
0.035
400.00
.09
.09
.04
.67
.42

o O O o o

Channel

80
74
00
53
07

Hydraulic jump has occurred between this cross section and the previous

0.035

400.
.68
.68
.60
.00
.35

H ow w NN

00

Max Ch1 bpth (m)
0.13

Conv. Total (m3/s)
Length wtd. (m)
0.72

Min ch ET (m)
4.31

Alpha

0.00

Frctn Loss (m)
0.40

C & E Loss (m)
3.80

0akmMi11s120815.rep
1.02 Hydr. Depth (m)

61.8 conv. (m3/s)

400.00 wetted Per. (m)
107.25 Shear (N/m2)
1.07 Stream Power (N/m s)

2.20 Cum Volume (1000 m3)
0.00 Cum SA (1000 m2)

0.
0
0.

4.31

2537.
0.
3.

13
.6
72

53
37
19

0
6
3
24
0
1
2

warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4

This may indicate the need for additional cross sections.

.89
0.5
.80
.50
.00
.43
.07

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

and previous cross section.

This may indicate the

need for additional cross sections.

Note: :
upstream section.

CROSS SECTION

RIVER: High Royds Beck
REACH: 1

INPUT

Description:
Station Elevation Data

Sta Elev Sta
0 115 40
97.5 105.43 98
Manning's n values
Sta n val Sta
0 .035 95
Bank Sta: Left Right
Expan.
95 98

RS: 5
num= 9
Elev Sta Elev Sta
110 75 106.5 95
105.77 110 110 218
num= 3
n val Sta n val
.035 98 .035
Lengths: Left cChannel Right
150 150 150

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m)
Right OB
vel Head (m)
0.035
W.S. Elev (m)
150.00
crit w.s. (m)
0.11
E.G. Slope (m/m)
0.11
Q Total (m3/s)
0.08
Top width (m)
vel Total (m/s)
0.72

Max Ch1 Dpth (m)
0.14

106.19 Element
0.14 wt. n-val.
106.05 Reach Len. (m)
106.05 Flow Area (m2)
0.009538 Area (m2)
4.12 Flow (m3/s)
11.79 Top width (m)

1.37 Avg. vel. (m/s)
0.62 Hydr. Depth (m)
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Elev
105.75
112

Sta

95.

5

Coeff Contr.

Left OB

0.0
150.

o O o O KB B

35
00

.20

20
94

.00
.79
.15

.1

Cha

Hydraulic jump has occurred between this cross section and the previous

Elev
105.43

nnel

0.035

150.

o R W w R R

00
.69
.69
.10
.00
.83
.56
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Conv. Total (m3/s) 42.2 Cconv. (m3/s) 9.7 31.7
Legéih wed. (m) 150.00  wetted Per. (m) 8.00 3.20
win ch €1 (m) 105.43  shear (N/m2) 14.01 49.56
i%bﬁg 1.41 Stream Power (N/m s) 10437.38 0.00
F?égg Loss (m) 1.45 Cum volume (1000 m3) 0.20 0.61
ci&ié Loss (m) 0.00  cum sA (1000 m2) 1.88 0.87

warning: The energy equation could not be balanced within the specified number
of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The energy Tloss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that
there 1is not a valid subcritical answer. The program

defaulted to critical depth.

CROSS SECTION OUTPUT Profile #PF 2

Rigﬁ%.og1ev (m) 106.24 Element Left OB Channel
Vel Head (m) 0.14 wt. n-val. 0.035 0.035
3:2?5E1ev (m) 106.10 Reach Len. (m) 150.00 150.00

152%20w.s. (m) 106.10 Flow Area (m2) 1.63 1.84
Egéizs1ope (m/m) 0.009463 Area (m2) 1.63 1.84
Q Total (m3/s) 5.08 Flow (m3/s) 1.41 3.55
T%ézéidth (m 13.25 Top width (m) 9.31 3.00
vel Total (m/s) 1.40 Avg. Vvel. (m/s) 0.87 1.92
M ch1 ppth (m) 0.67  Hydr. Depth (m) 0.17 0.61
com. Total (m3/s) 52.2  conv. (m3/s) 14.5 36.4
Le%ézh wtd. (m) 150.00 wetted Per. (m) 9.32 3.20
M?ﬁggh ET (m) 105.43 Shear (N/m2) 16.19 53.46
i#bﬁi 1.43 Stream Power (N/m s) 10437.38 0.00
F?&gg Loss (m) 1.38 Cum Volume (1000 m3) 0.34 0.54
cj&ig Loss (m) 0.00  cum sa (1000 m2) 2.33 0.87

warning: The energy equation could not be balanced within the specified number
of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the
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need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that
there is not a valid subcritical answer. The program
defaulted to critical depth.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (m) 106.16 Element Left OB Channel
Right OB
vel Head (m) 0.13 wt. n-val. 0.035 0.035
3:2?5E1ev (m) 106.02 Reach Len. (m) 150.00 150.00
il (m) 106.02  Flow Area (m2) 1.00 1.62
Egégzs1ope (m/m) 0.009628 Area (m2) 1.00 1.62
Q Total (m3/s) 3.68 Flow (m3/s) 0.74 2.87
Tgbogidth (m) 11.02 Top width (m) 7.30 3.00
Vgi7$ota1 m/s) 1.36  Avg. vel. (m/s) 0.74 1.78
Mg%i§h1 Dpth (m) 0.59  Hydr. pepth (m) 0.14 0.54
conv. Total (m3/s) 37.5 conv. (m3/s) 7.6 29.3
Legégh wtd. (m) 150.00 wetted Per. (m) 7.31 3.20
M?ﬁ72h ET (m) 105.43 Shear (N/m2) 12.91 47.71
i%bﬁg 1.40  stream Power (N/m s) 10437.38 0.00
F?égg Loss (m) 1.53 cum volume (1000 m3) 0.15 0.57
Cz&zg Loss (m) 0.01 Cum SA (1000 m2) 1.60 0.87

warning: The energy equation could not be balanced within the specified number
of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that
there is not a valid subcritical answer. The program

defaulted to critical depth.

CROSS SECTION

RIVER: High Royds Beck

REACH: 1 RS: 4
INPUT
Description:
Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 106.61 10 104.57 20 104 20.5 103.15 21.5 103.15
22 104 32 105.29
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3

Manning's n values num=
Sta n val Sta n val Sta n val
0 .035 20 .035 22 .035
Bank Sta: Left Right Lengths: Left Channel Right
Expan.
20 22 140 140 140

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m) 104.44 Element
Right OB
vel Head (m) 0.25 wt. n-val.
0.035
w.S. Elev (m) 104.19 Reach Len. (m)
140.00
c51§4w.s. (m) 104.25 Flow Area (m2)
Ebéi STope (m/m) 0.014271 Area (m2)
.14
QOT06a1 (m3/s) 4.12 Flow (m3/s)
.1
Tgp4gidth (m) 6.75 Top width (m)
v817gota1 (m/s) 1.96 Avg. vel. (m/s)
Mgkogh1 ppth (m) 1.04  Hydr. pepth (m)
Co(r.;vé Total (m3/s) 34.5 conv. (m3/s)
Ling;h wtd. (m) 140.00 wetted Per. (m)
Min ch E1 (m) 103.15  shear (N/m2)
13.04
A%p%g 1.28 Stream Power (N/m s)
FS&ZR Loss (m) 1.73  cum volume (1000 m3)
C4&1E Loss (m) 0.01 cum SA (1000 m2)

warning: The energy loss was greater than 1.0 ft (0.3 m).
and previous cross section. This may indicate the
need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (m) 104.52 Element

Right OB
vel Head (m) 0.26 wt. n-val.
0.035
w.S. Elev (m) 104.26 Reach Len. (m)
40.00
Cgigﬁw.s. (m) 104.33 Flow Area (m2)
E6626510pe (m/m) 0.014027 Area (m2)
Q0+g§a1 m3/s) 5.08  Flow (m3/s)
Tgﬁogidth m 8.58  Top width (m)
Vgisgota1 (m/s) 1.92 Avg. Vvel. (m/s)
Max chl Dpth (m) 1.11  Hydr. Depth (m)

pPage 17

coeff Contr.
.1

Left OB Channel

0.035 0.035
140.00 140.00
0.31 1.65
0.31 1.65
0.22 3.81
3.30 2.00
0.70 2.31
0.09 0.83
1.8 31.9
3.30 2.97
13.13 77.72
1532.09 0.00
0.09 0.36
1.03 0.50

between the current

Left OB Channel

0.035 0.035
140.00 140.00
0.59 1.79
0.59 1.79
0.51 4.34
4.56 2.00
0.87 2.42
0.13 0.90

0akmi11s120815.rep

0.13
Cogvé Total (m3/s) 42.9 conv. (m3/s)
Lgnggh wtd. (m) 140.00 wetted Per. (m)
Min ch E1 (m) 103.15  shear (N/m2)
17.74
Alpha 1.39 Stream Power (N/m s)
0.00
FECEE Loss (m) 1.71 cum volume (1000 m3)
caégE Loss (m) 0.01  cum SA (1000 m2)
.97

warning: The energy loss was greater than 1.0 ft (0.3 m).

and previous cross section._This may indicate the
need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (m) 104.39 Element
Right OB
vel Head (m) 0.25 wt. n-val.
w:S. Elev (m) 104.15 Reach Len. (m)
140.00
Cgissw.s. (m) 104.20 Flow Area (m2)
E6é6851ope (m/m) 0.014470 Area (m2)
Q0+8§a1 (m3/s) 3.68  Flow (m3/s)
Toblwidth m 5.71  Top width (m)
1.14
V816gota1 (m/s) 2.00 Avg. vel. (m/s)
M8§O§h1 Dpth (m) 1.00 Hydr. Depth (m)
Cogv. Total (m3/s) 30.6  conv. (m3/s)
4
Length wtd. (m) 140.00 wWetted Per. (m)
1.14
Min ch ET (m) 103.15 Shear (N/m2)
10.31
Agpgg 1.21 Stream Power (N/m s)
Fgégn Loss (m) 1.75 cum Volume (1000 m3)
.35
C3&3g Loss (m) 0.01 Cum SA (1000 m2)

warning: The energy loss was greater than 1.0 ft (0.3 m).

and previous cross section._ This may indicate the
need for additional cross sections.

CROSS SECTION
RIVER: High Royds Beck
REACH: 1 RS: 3

INPUT
Description:
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4.3 36.6
4.57 2.97
17.86 83.07
1532.09 0.00
0.17 0.26
1.29 0.50

between the current

Left OB Channel

0.035 0.035
140.00 140.00
0.19 1.57
0.19 1.57
0.11 3.52
2.57 2.00
0.60 2.24
0.07 0.78
0.9 29.2
2.57 2.97
10.38 74.85
1532.09 0.00
0.06 0.33
0.86 0.50

between the current




Station Elevation Data

0akmi11s120815.rep
num= 5

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 107.43 10 104.39 20 102.18 30 101.87 35 100.48
45 100.25 45.5 100 47.5 100 48 100.38 58 100.44
68 100.29 78 100.07 88 100.74 98 102.07 103 105.46
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .05 45 .035 48 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff contr.
Expan.
45 48 25 25 25 .1 .3
Right Levee Station= 48 Elevation= 100.38
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (m) 100.48 Element Left OB Channel
Right 0B
vel Head (m) 0.04 wt. n-val. 0.050 0.035
0.050
W.S. Elev (m) 100.44 Reach Len. (m) 25.00 25.00
25.00
crit wW.s. (m) 100.39 Flow Area (m2) 0.77 1.16
4.62
E.G. Slope (m/m) 0.007601 Area (m2) 0.77 1.16
4.62
Q Total (m3/s) 4,12 Flow (m3/s) 0.28 1.47
2.37
Top width (m) 46.33 Top width (m) 8.20 3.00
35.13
vel Total (m/s) 0.63 Avg. vel. (m/s) 0.36 1.27
Mai ch1 ppth (m) 0.44 Hydr. Depth (m) 0.09 0.39
0.1
Conv. Total (m3/s) 47.3 conv. (m3/s) 3.2 16.9
27.
Length wtd. (m) 25.00 wetted Per. (m) 8.20 3.19
35.15
Min ch ET (m) 100.00 Shear (N/m2) 7.03 27.09
9.80
Alpha 1.86 Stream Power (N/m s) 4931.43 0.00
2298.13
Frctn Loss (m) cum volume (1000 m3) 0.02 0.16
0.10
C & E Loss (m) Cum SA (1000 m2) 0.23 0.15
1.55
Note: Hydraulic jump has occurred between this cross section and the previous
upstream section.
CROSS SECTION OUTPUT Profile #PF 2
E.G. Elev (m) 100.49 Element Left OB Channel
Right OB
vel Head (m) 0.07 wt. n-val. 0.050 0.035
0.050
W.S. Elev (m) 100.42 Reach Len. (m) 25.00 25.00
25.00
crit w.s. (m) 100.42 Flow Area (m2) 0.62 1.10
3.99
E.G. Slope (m/m) 0.015365 Area (m2) 0.62 1.10
Q Total (m3/s) 5.08 Flow (m3/s) 0.30 1.92
pPage 19

2.87

Top width (m)
30.34

vel Total (m/s)
Max Ch1 bpth (m)
0.1

Conv. Total (m3/s)
23.1

Length wtd. (m)
30.36

Min ch E1T (m)
19.79

Alpha

2298.13

Frctn Loss (m)
0.26

C & E Loss (m)
1.70

warning: During subcritical analysis, the water surface upstream of culvert went

to critical depth.

0akmi11s120815.rep
40.70 Top width (m)
0.89 Avg. vel. (m/s)
0.42 Hydr. Depth (m)
41.0 Conv. (m3/s)
25.00 wetted Per. (m)
100.00 Shear (N/m2)
1.83 Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (m) 100.45 Element Left OB Channel
Right OB
geg gead (m) 0.05 wt. n-val. 0.050 0.035
.05
g.sboE1ev (m) 100.41 Reach Len. (m) 25.00 25.00
5.
Cging.S. (m) 100.38 Flow Area (m2) 0.52 1.06
E.éégs1ope (m/m) 0.009933 Area (m2) 0.52 1.06
Qz+8ta1 (m3/s) 3.68  Flow (m3/s) 0.19 1.45
.04
;gp width (m) 36.63 Top width (m) 6.75 3.00
VgisgotaW (m/s) 0.71 Avg. vel. (m/s) 0.36 1.37
MS)-(lgh'l ppth (m) 0.41  Hydr. pepth (m) 0.08 0.35
ngv. Total (m3/s) 36.9  conv. (m3/s) 1.9 14.5
.5
Egnggh wtd. (m) 25.00 wetted Per. (m) 6.75 3.19
¥;ﬁggh ET (m) 100.00 Shear (N/m2) 7.56 32.35
Alpha 1.81  Stream Power (N/m s)  4931.43 0.00
2298.13
FBCSS Loss (m) Cum volume (1000 m3) 0.01 0.15
C & E Loss (m) Cum SA (1000 m2) 0.20 0.15
1.43
Note: Hydraulic jump has occurred between this cross section and the previous

upstream section.

CULVERT

RIVER: High Royds Beck
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7.36
0.48
0.08
2.4
7.36
12.75

4931.43

0.09
0.46

3.00
1.74
0.37
15.5
3.19
52.02
0.00
0.06
0.15




REACH: 1

INPUT

Description:

Distance from Upstream XS
Deck/Roadway Wwidth

weir Coefficient

Upstream Deck/Roadway Coordinates
2

num=
Sta Hi Cord Lo Cord
30 100.6 100

0akmi11s120815.rep
RS: 2.5

1
19
1.4

Sta Hi cord Lo Cord

Upstream Bridge Cross Section Data

Station Elevation Data

Sta Elev Sta

0 107.43 10

45 100.25 45.5

68 100.29 78

Manning's n values

Sta n val Sta

0 .05 45
Bank Sta: Left Right
48

Right Levee Station=

Downstream Deck/Roadway Coordinates
2

num=
Sta Hi Cord Lo Cord
20 100.6 99.7

Downstream Bridge Cross Section Data

Station Elevation Data

Sta Elev Sta

0 102.2 10

42.5 99.78 43
Manning's n values

Sta n val Sta

0 .06 40

Bank Sta: Left Right
40 43

Upstream Embankment side sTlope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Ener?y head used in spillway design

way height used in design

Spil
weir crest shape

Number of Culverts = 1

Culvert Name Shape
Culvert #1 Arch

50 100.6 100
num= 15
Elev Sta Elev Sta Elev Sta Elev
104.39 20 102.18 30 101.87 35 100.48
100 47.5 100 48 100.38 58 100.44
100.07 88 100.74 98 102.07 103 105.46
num= 3
n val Sta n val
.035 48 .05
Ccoeff Contr. Expan.
.1 .3
48 Elevation= 100.38
Sta Hi Cord Lo Cord
45 100.6 99.7
num=
Elev Sta Elev Sta Elev Sta Elev
100.82 30 100.47 40 100.27 40.5 99.78
99.98 63 100.12 73 100.12 83 100.48
num= 3
n val Sta n val
.035 43 .06
Ccoeff Contr. Expan.
.1 3

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
98

Broad Crested

Rise Span
.55 1.6

FHWA Chart # 41- Arch; Corrugated metai
FHWA Scale # 1 - 90 Degree headwall
Solution Criteria = Highest U.S. EG

Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss
coef  Exit Loss Coef

) 1 19 .02 .035 0 .5
Upstream Elevation = 100

Centerline Station = 46.5
Downstream Elevation = 99.78

Centerline Station = 41.5
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CULVERT OUTPUT Profile #PF 1 Culv Group:

Q Culv Group (m3/s)
# Barrels

Q Barrel (m3/s)
E.G. US. (m)

W.S. us. (m)

E.G. DS (m)

W.S. DS (m)

Delta EG (m)

Delta ws (m)

E.G. IC (m)

E.G. oC (m)
Culvert Control
Culv WS Inlet (m)
Cculv ws outlet (m)
culv Nm1 Depth (m)
Culv Crt Depth (m)

0.

CULVERT OUTPUT Profile #PF 2

Q culv Group (m3/s)
# Barrels

Q Barrel (m3/s)
E.G. US. (m)

W.S. US. (m)

E.G. DS (m)

wW.S. DS (m)

Delta EG (m)

Delta wS (m)

E.G. IC (m)

E.G. 0oC (m)
Culvert Control
Culv WS Inlet (m)
Culv wS outlet (m)
Culv Nm1 Depth (m)
Culv Crt pepth (m)

0.

0.
100.
100.
100.
100.

0.

0.

out]
100.
100.
0.
0.

0akmi11s120815.rep

Culv
60
1

60
49
42
35
32
14
10

et
55
32
32
55

Culvert #1

culv Full Len (m)
Culv vel us (m/s)
Cculv vel DS (m/s)
culv Inv E1 up (m)
Culv Inv E1 Dn (m)
Culv Frctn Ls (m)
Culv Exit Loss (m)
Culv Entr Loss (m)
Q weir (m3/s)

weir sta Lft (m)
weir Sta Rgt (m)
weir Submerg

weir Max Depth (m)
weir Avg Depth (m)
weir Flow Area (m2)
Min E1 weir Flow (m)

Group: Culvert #1
culv Full Len (m)
Cculv vel us (m/s)
culv vel DS (m/s)
culv Inv E1 up (m)
Culv Inv E1 Dn (m)
Culv Frctn Ls (m)
Culv Exit Loss (m)
Culv Entr Loss (m)
Q weir (m3/s)

weir Sta Lft (m)
weir Sta Rgt (m)
weir Submerg

weir Max Depth (m)
weir Avg Depth (m)
weir Flow Area (m2)
Min E1 Weir Flow (m)

100.

warning: During supercritical calculations, the culvert inlet is submerged and
the energy in the cross section upstream of the
culvert is above the road.

the road.

This indicates that there may be flow over

Since the program cannot calculate

weir flow when there is supercritical flow through the
program sets the culvert inlet to critical depth and

. _continues on.
running it in mixed mode.
Note:

inlet of (going into) the culvert.

CULVERT OUTPUT Profile #PF 3 Culv Group:

Q Culv Group (m3/s)
# Barrels

Q Barrel (m3/s)
E.G. US. (m)

W.S. Us. (m)

E.G. DS (m)

W.S. DS (m)

Delta EG (m)

Delta wS (m)

E.G. IC (m)

E.G. 0C (m)
Culvert Control
Culv WS Inlet (m)
Culv ws outlet (m)

0.

0.
100.
100.
100.
100.

0.

0.
100.

Culvert #1

Culv Full Len (m)
culv vel us (m/s)
culv vel DS (m/s)
Culv Inv E1 up (m)
Cculv Inv E1 Dn (m)
Culv Frctn Ls (m)
Culv Exit Loss (m)
Culv Entr Loss (m)
Q weir (m3/s)
weir Sta Lft (m)
weir Sta Rgt (m)
weir Submerg

weir Max Depth (m)
weir Avg Depth (m)
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If the program is in supercritical only

During the supercritical calculations a hydraulic jump

culvert, the
mode, try

occurred at the




Culv Nm1 Depth (m)
culv crt Depth (m)

CROSS SECTION
RIVER: High Royds Beck
REACH: 1

INPUT

Description:
Station Elevation Data

Sta Elev Sta

0 102.2 10

42.5 99.78 43
Manning's n values

Sta n val Sta

0 .06 40

Bank Sta: Left Right
Expan.
40 43

0akmi11s120815.rep
0.33 weir Flow Area (m2)
0.24 Min E1 weir Flow (m)

RS: 2
num= 10

Elev Sta Elev Sta
100.82 30 100.47 40
99.98 63 100.12 73
num= 3
n val Sta n val

.035 43 .06

Lengths: Left Channel Right
25 25 25

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m)
Right OB

vel Head (m)

0.060

W.S. Elev (m)

25.00

Crit w.s. (m)
5.13

E.G. Slope (m/m)
5.13

Q Total (m3/s)
2.38

Top width (m)
33.

vel Total (m/s)
0.46

Max Ch1 ppth (m)
0.15

Conv. Total (m3/s)
24.6

Length wtd. (m)
33.27

Min ch ET (m)
14.23

Alpha

0.00

Frctn Loss (m)
0.10

C & E Loss (m)
0.69

100.29 Element

0.05 wt. n-val.

100.24 Reach Len. (m)
Flow Area (m2)
0.009420 Area (m2)

4.12 Flow (m3/s)

36.24 Top width (m)

0.65 Avg. Vvel. (m/s)

0.46 Hydr. Depth (m)

42.4 conv. (m3/s)

25.00 wetted Per. (m)
99.78 Shear (N/m2)

2.37 Stream Power (N/m s)
0.24 Cum Volume (1000 m3)
0.00 Cum SA (1000 m2)

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (m)
Right OB

vel Head (m)

0.060

100.35
0.03 wt. n-val.

Element
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4.94
100.38

Elev
100.27
100.12

Sta
40.5
83

Coeff contr.

Left OB

25.00

3973.87
0.02
0.13

Left OB
0.060

.1

Cha

Elev
99.78
100.48

nnel

0.035

25.
1.

1
1.
2
1

00
20
.20
74
.97
.45

0.40

1
3
34
0
0
0

Cha

7.9
.19
.77
.00
.03
.07

nnel

0.035

W.S. Elev (m)
25.00

Crit w.s. (m)
8.07

E.G. Slope (m/m)
8.07

Q Total (m3/s)
3.41

Top width (m)
35.

vel Total (m/s)

Max Ch1 ppth (m)
0.2

ngv. Total (m3/s)
Length wtd. (m)
35.65

Min ch ET (m)
10.31

Alpha

0.00

Frctn Loss (m)
0.26

C & E Loss (m)
0.88

0akmMi11s120815.rep
100.32 Reach Len. (m)

Flow Area (m2)
0.004645 Area (m2)
5.08 Flow (m3/s)
41.31 Top width (m)
0.53 Avg. vel. (m/s)
0.54 Hydr. Depth (m)
74.5 conv. (m3/s)
25.00 wetted Per. (m)
99.78 Shear (N/m2)

1.96 Stream Power (N/m s)
0.03 Cum volume (1000 m3)
0.01 Cum SA (1000 m2)

.00
.07
.07
.01
.66
.10
.03
0.1

O O N O O O wn

2.66
1.21

3973.87

0.09
0.33

s

.00
.46
.46
.67
.00
.14

0.49
24.5

3.
20.
0.
0.
0.

warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. .
This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (m)
Right OB
vel Head (m)

w:s. Elev (m)
25.00
crit w.s. (m)

4.39
E.G. Slope (m/m)
4.39

Q Total (m3/s)
1.99

Top width (m)
32.65

vel Total (m/s)
0.4

Max Ch1 bpth (m)
0.13

Conv. Total (m3/s)
19.2

Length wtd. (m)
32.65

Min ch ET (m)
14.09

Alpha

0.00

Frctn Loss (m)
0.09

C & E Loss (m)
0.68

100.27 Element

0.06 wt. n-val.

100.22 Reach Len. (m)
100.21 Flow Area (m2)
0.010683 Area (m2)

3.68 Flow (m3/s)
35.59 Top width (m)
0.67 Avg. vel. (m/s)
0.44 Hydr. Depth (m)
35.6 conv. (m3/s)
25.00 wetted Per. (m)
99.78 Shear (N/m2)

2.56 Stream Power (N/m s)
0.24 Cum Volume (1000 m3)
0.00 cum SA (1000 m2)
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Left OB

25.00

3973.87

0.01
0.12

24
50
00
05
07

Channel

0.035

25.
1.

1
1.
2
1

00
14

.14

69

.94
.49

0.39
16.4

3.
37.
0.
0.
0.

16
64
00
03
07
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CROSS SECTION
E.G. Elev (m) 100.31 Element Left OB Channel
Right OB
RIVER: High Royds Beck vel Head (m) 0.01 wt. n-val. 0.060 0.035
REACH: 1 RS: 1 0.060
w.S. Elev (m) 100.31 Reach Len. (m) 0.00 0.00
INPUT 0.00
Description: Crit w.s. (m) 100.00 Flow Area (m2) 6.97 2.44
Station Elevation Data num= 8 12.
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev E.G. Slope (m/m) 0.000545 Area (m2) 6.97 2.44
0 102.5 20 100.33 45 99.73 45.5 99.45 47.5 99.45 12.
48 99.73 68 99.91 88 100.46 Q Total (m3/s) 5.08 Flow (m3/s) 1.19 1.37
2.52
Manning's n values num= 3 Top width (m) 61.60 Top width (m) 24.10 3.00
Sta n val Sta n val Sta n val 34.
0 .06 45 .035 48 .06 vel Total (m/s) 0.23 Avg. vel. (m/s) 0.17 0.56
0.20
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Max ChT1 ppth (m) 0.86 Hydr. Depth (m) 0.29 0.81
Expan. 0.37
45 48 20 20 20 .1 .3 conv. Total (m3/s) 217.6 conv. (m3/s) 50.8 58.7
108.1
CROSS SECTION OUTPUT Profile #PF 1 Length wtd. (m) 0.00 wetted Per. (m) 24.11 3.15
34.50
Min ch ET (m) 99.45 Shear (N/m2) 1.55 4.14
E.G. Elev (m) 100.05 Element Left OB Channel 1.96
Right OB Alpha 2.11 Stream Power (N/m s)  4213.25 0.00
vel Head (m) 0.08 wt. n-val. 0.060 0.035 0.00
0.060 Frctn Loss (m) 0.00 cum volume (1000 m3)
W.S. Elev (m) 99.97 Reach Len. (m) 0.00 0.00
0.00 C & E Loss (m) 0.00 Cum SA (1000 m2)
crit w.s. (m) 99.97 Flow Area (m2) 1.20 1.42
3.07
E.G. Slope (m/m) 0.009428 Area (m2) 1.20 1.42
3.07
Q Total (m3/s) 4.12 Flow (m3/s) 0.47 2.32 Note: Hydraulic jump has occurred between this cross section and the previous
1.33 upstream section.
Top width (m) 35.19 Top width (m) 10.01 3.00
22.19 CROSS SECTION OUTPUT Profile #PF 3
vel Total (m/s) 0.72 Avg. Vvel. (m/s) 0.39 1.63
0.43
Max Ch1 Dpth (m) 0.52 Hydr. Depth (m) 0.12 0.47 E.G. Elev (m) 100.03 Element Left OB Channel
0.14 Right OB
Conv. Total (m3/s) 42.4 Conv. (m3/s) 4.9 23.9 vel Head (m) 0.07 wt. n-val. 0.060 0.035
13.7 0.060
Length wtd. (m) 0.00 wetted Per. (m) 10.01 3.15 W.S. Elev (m) 99.96 Reach Len. (m) 0.00 0.00
22.19 0.00
Min ch ET (m) 99.45 Shear (N/m2) 11.10 41.74 crit w.s. (m) 99.96 Flow Area (m2) 1.11 1.39
12.79 2.86
Alpha 3.01 Stream Power (N/m s) 4213.25 0.00 E.G. Slope (m/m) 0.008558 Area (m2) 1.11 1.39
0.00 2.86
Frctn Loss (m) 0.00 Cum Volume (1000 m3) Q Total (m3/s) 3.68 Flow (m3/s) 0.41 2.14
1.14
C & E Loss (m) 0.02 Cum SA (1000 m2) Top width (m) 34.46 Top width (m) 9.62 3.00
21.84
vel Total (m/s) 0.69 Avg. vel. (m/s) 0.37 1.53
0.40
Max Ch1 bpth (m) 0.51 Hydr. Depth (m) 0.12 0.46
warning: The energy equation could not be balanced within the specified number 0.13
of iterations. The program used critical depth conv. Total (m3/s) 39.8 conv. (m3/s) 4.4 23.1
for the water surface and continued on with the calculations. 12.3
warning: During the standard step iterations, when the assumed water surface was Length wtd. (m) 0.00 wetted Per. (m) 9.62 3.15
set equal to critical depth, the calculated 21.85
water surface came back below critical depth. This indicates that Min ch ET (m) 99.45 Shear (N/m2) 9.68 37.13
there 1is not a valid subcritical answer. The program 10.99
defaulted to critical depth. Alpha 3.04 Stream Power (N/m s) 4213.25 0.00
0.00
CROSS SECTION OUTPUT Profile #PF 2 Frctn Loss (m) 0.00 Cum volume (1000 m3)
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C & E Loss (m) 0.02 cum SA (1000 m2)

warning: The energy equation could not be balanced within the specified number

of iterations. The program used critical depth

. for the water surface and continued on with the calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

and previous cross section. This may indicate the
need for additional cross sections.

warning: During the standard step iterations, when the assumed water surface was

set equal to critical depth, the calculated
water surface came back below critical depth.
there is not a valid subcritical answer. The program
defaulted to critical depth.

CROSS SECTION

RIVER: Hunsworth Beck

REACH: 1 RS: 17
INPUT
Description:
Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta
0 115 70 114 70.5 113 73.5
124 125
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .05 70 .035 74 .05

Bank Sta: Left Right
Expan.

Lengths: Left Channel Right
70 74 120 120 120
CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m) 114.22 Element
Right OB
vel Head (m) 0.62 wt. n-val.
W.S. Elev (m) 113.60 Reach Len. (m)
120.00
Ccrit w.s. (m) 113.78 Flow Area (m2)
E.G. Slope (m/m) 0.042658 Area (m2)
Q Total (m3/s) 6.92 Flow (m3/s)
Top width (m) 3.60 Top width (m)
vel Total (m/s) 3.50 Avg. vel. (m/s)
Max Ch1 ppth (m) 0.60 Hydr. Depth (m)
Conv. Total (m3/s) 33.5 conv. (m3/s)
Length wtd. (m) 120.00 wetted Per. (m)
Min ch ET (m) 113.00 Shear (N/m2)
Alpha 1.00 Stream Power (N/m s)

0.00
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This indicates that

Elev Sta
113 74

Coeff contr.
.1

Left OB

E

0.035

120.00 120.
1.98
1.98
6.
3
3

00

92

.60
.50
0.

55

33.5

4.
190.
5936.85 0.

34
74
00

lev
114

Channel

Frctn Loss (m)
4.50

C & E Loss (m)
6.81

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

vel Head (m)

W.S. Elev (m)

120.00

Ccrit w.s. (m)

E.G. Slope (m/m)

Q Total (m3/s)

Top width (m)

vel Total (m/s)

Max Ch1 pDpth (m)

conv. Total (m3/s)

Length wtd. (m)

Min ch ET (m)

Alpha

0.00
Frctn Loss (m)

C & E Loss (m)
6.84

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB
vel Head (m)
W.S. Elev (m)
120.00
crit w.s. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top width (m)
vel Total (m/s)
Max Ch1 ppth (m)
Conv. Total (m3/s)

Length wtd. (m)

0akmi11s120815.rep

Profile #PF 2

114.37
0.67
113.70
113.89
0.039339
8.52
3.70
3.63
0.70
43.0
120.00
113.00
1.00

Profile #PF 3

114.23
0.73
113.50
113.72
0.061062
6.17
3.50
3.80
0.50
25.0
120.00

Cum volume (1000 m3) 6.27 15.32
Cum SA (1000 m2) 10.67 1.44

Element Left OB Channel
wt. n-val. 0.035
Reach Len. (m) 120.00 120.00
Flow Area (m2) 2.34
Area (m2) 2.34
Flow (m3/s) 8.52
Top width (m) 3.70
Avg. Vvel. (m/s) 3.63
Hydr. Depth (m) 0.63
conv. (m3/s) 43.0
wetted Per. (m) 4.56
Shear (N/m2) 198.12
Stream Power (N/m s)  5936.85 0.00
cum volume (1000 m3) 6.71 15.63
Cum SA (1000 m2) 10.84 1.44
Element Left 0B Channel
wt. n-val. 0.035
Reach Len. (m) 120.00 120.00
Flow Area (m2) 1.62
Area (m2) 1.62
Flow (m3/s) 6.17
Top width (m) 3.50
Avg. vel. (m/s) 3.80
Hydr. Depth (m) 0.46
Conv. (m3/s) 25.0
wetted Per. (m) 4.12
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Min ch ET (m)
Alpha
0.00
Frctn Loss (m)
4.34

C & E Loss (m)
6.79

CROSS SECTION

RIVER: Hunsworth Beck
REACH: 1

INPUT
Description: .
Station Elevation Data

Sta Elev Sta

0 115 70

94 109 104
Manning's n values

Sta n val Sta

0 .05 90

Bank Sta: Left Right
Expan.
90 94

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m)
Right OB

vel Head (m)
0.050

w.S. Elev (m)
40.00

crit wW.Ss. (m)
5.5

E.G. Slope (m/m)
5.

Q Total (m3/s)
1.01

Top width (m)
10.

vel Total (m/s)

MSX Cch1 ppth (m)

.5

Cconv. Total (m3/s)
73.0

Length wtd. (m)
10.16

Min ch ET (m)
1.01

Alpha

0.00

Frctn Loss (m)
4.17

C & E Loss (m)
6.20

0akmi11s120815.rep

113.00
1.00

RS: 16

num=
Elev
110
110

num=
n val
.035

Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
cum SA (1000 m2)

10
Sta Elev Sta
90 109 90.5
114 115 144
3
Sta n val
94 .05

Lengths: Left Channel Right

110.06
0.01
110.05
108.78
0.000190
6.92
34.80
0.29
2.05
501.9
140.00
108.00
1.97
0.00
0.00

140 140 140

Element

wt. n-val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top width (m)

Avg. Vvel. (m/s)
Hydr. Depth (m)
conv. (m3/s)

wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)
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5936.85
6.08
10.59

Elev
108
120

236.25
0.00
15.05
1.43

Sta Elev
93.5 108
184 125

Coeff Contr.

Left 0B
0.050

140.00
11.01
11.01
1.99
20.70
0.18
0.53
144.5
20.72
0.99

8809.54
5.61
9.42

Channel
0.035
140.00
.70
.70
.92
.00
.51
1.92
284.4
5.24

o A W NN

2.74
0.00
14.74
0.98

Note: Hydraulic jump has occurred between this cross section and the previous

upstream section.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (m)
Right OB

vel Head (m)
0.050

W.S. Elev (m)

140.00

crit w.s. (m)
5.83

E.G. Slope (m/m)
Q Total (m3/s)
1.29

Top width (m)
10.

vel Total (m/s)
0.22

Max Ch1 ppth (m)
0.57

Conv. Total (m3/s)
80.

Length wtd. (m)
10.

Min ch ET (m)
1.44

Alpha
0.00

Frctn Loss (m)
4.43

C & E Loss (m)
6.23
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warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4

This may indicate the need for additional cross sections.

110.09
0.01
110.08
108.89
0.000258
8.52
35.32
0.34
2.08
530.2
140.00
108.00
1.95
0.00
0.00

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)
wetted Per. (m)

Shear (N/m2)

Stream Power (N/m s)
Cum volume (1000 m3)
Ccum SA (1000 m2)

Left OB
0.050
140.00
11.70
11.70
2.53
21.16
0.22
0.55
157.5
21.19
1.40

8809.54

6.01
9.57

Channel
0.035
140.00
7.83
7.83
4.70
4.00
0.60
1.96
292.5
5.24
3.79
0.00
15.02
0.98

warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. .
This may indicate the need for additional cross sections.

Note: Hydraulic jump has occurred between this cross section and the previous

upstream section.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (m)
Right OB

vel Head (m)

0.050

w.S. Elev (m)

40.00

Crit w.s. (m)
5.35

E.G. Slope (m/m)
5.35

Q Total (m3/s)
0.88

Top width (m)
10.07

vel Total (m/s)

Max chl Dpth (m)

110.04
0.01
110.04
108.72
0.000159
6.17
34.57
0.26
2.04

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)
Top width (m)
Avg. vel. (m/s)

Hydr. Depth (m)
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Left OB
0.050
140.00
10.71
10.71
1.75
20.50
0.16
0.52

Channel
0.035
140.00
.64
.64
.54
.00
.46
.91
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0.53
conv. Total (m3/s)
0.0

70.

Length wtd. (m)
10.13

Min ch ET (m)
0.82

Alpha

0.00

Frctn Loss (m)
4.01

C & E Loss (m)
6.19

0akmi11s120815.rep

489.8
140.00
108.00

1.98
0.00
0.00

conv. (m3/s)

wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
cum vVolume (1000 m3)
Cum SA (1000 m2)

138.9
20.52
0.81
8809.54
5.44
9.36

warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. .
This may indicate the need for additional cross sections.

Note: :
upstream section.

CROSS SECTION

RIVER: Hunsworth Beck
REACH: 1

INPUT

Description:
Station Elevation Data

Sta Elev Sta
0 114 80
124 107 154
Manning's n values
Sta n val Sta
0 .05 120
Bank Sta: Left Right
Expan.
120 124

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m)
Right OB

vel Head (m)
0.050

w.S. Elev (m)
05.00

Crit wW.Ss. (m)
46.62

E.G. Slope (m/m)

Q Total (m3/s)
2.25

Top width (m)
30.

vel Total (m/s)

Max Ch1 bpth (m)
1.5

conv. Total (m3/s)

1239.5
Length wtd. (m)
30.42

RS: 15

num=
Elev
110
110

num=
n val
.035

Lengths:

110.05
0.00
110.05
106.78
0.000003
6.92
75.35
0.06
4.05
3810.3
105.00

9
Sta Elev Sta
120 107 120.5
179 115 209
3
Sta n val
124 .05
Left Channel Right
105 105 105

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. Vvel. (m/s)
Hydr. Depth (m)
conv. (m3/s)

wetted Per. (m)

Page 31

280.9

5
2

.24
.27

0.00

14.
0.

50
98

Hydraulic jump has occurred between this cross section and the previous

Elev Sta Elev
106  123.5 106
120

Coeff Contr.

.1 .3

Left OB Channel
0.050 0.035

105.00 105.00
62.19 15.72
62.19 15.72

2.97 1.70
41.08 4.00
0.05 0.11
1.51 3.93

1636.7 934.2

41.19 5.24

Min ch E1T (m)
0.05

Alpha

0.00

Frctn Loss (m)
0.52

C & E Loss (m)
3.37

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB
vel Head (m)

W.S. Elev (m)
105.00

crit w.s. (m)
47.67

E.G. Slope (m/m)
47.67

Q Total (m3/s)
2.79

Top width (m)
30.44

vel Total (m/s)
Max Ch1 bpth (m)
1.57

conv. Total (m3/s)
81.0

Length wtd. (m)
30.60

Min ch ET (m)
0.07

Alpha

0.00

Frctn Loss (m)
0.69

C & E Loss (m)
3.39

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

vel Head (m)
0.050

W.S. Elev (m)
05.00

crit w.s. (m)
46.17

E.G. Slope (m/m)
6.17

Q Total (m3/s)
2.00

Top width (m)
30.

vel Total (m/s)
0.04

Max Ch1 Dpth (m)
1.53

106.00
1.49

profile #PF 2

110.09
0.00
110.09
106.89
0.000005
8.52
76.21
0.07
4.09
3909.7
105.00
106.00
1.48

profile #PF 3

110.04
0.00
110.04
106.72
0.000003
6.17
74.97
0.05
4.04

0akMi11s120815.rep

Shear (N/m2)

Stream Power (N/m s)
Cum VoTlume (1000 m3)
Cum SA (1000 m2)

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
(m/s)
Hydr. Depth (m)
(m3/s)
wetted Per. (m)
Shear (N/m2)

Avg. Vel.

conv.

Stream Power (N/m s)
Cum Volume (1000 m3)
Ccum SA (1000 m2)

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
(m/s)
Hydr. Depth (m)

Avg. Vel.
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0.05
10006.48
0.48
5.10

Left 0B
0.050
105.00
63.61
63.61
3.66
41.77
0.06
1.52
1680.8
41.88
0.07
10006.48
0.73
5.16

Left OB
0.050
105.00
61.57
61.57
2.65
40.78
0.04
1.51

0
0
13
0

.10
.00
.10
.42

Channel

0.035

105.
15.
15.
2.
4.
0.
3,

00
85
85
07
00
13
96

947.9

5.
0.
0.
13.
0.

24
14
00
37
42

Channel

0.035

105.
15.
15.

.52

1
4.
0
3

00
65
65

00

.10
.91
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1§ggv. Total (m3/s) 3767.3 conv. (m3/s) 1617.6 928.3 weir crest shape = Broad Crested
.4
ggngth wtd. (m) 105.00 wetted Per. (m) 40.89 5.24 Number of Culverts = 1
.35
Min ch ET (m) 106.00 Shear (N/m2) 0.04 0.08 Culvert Name Shape Rise Span
0.04 Culvert #1 Arch 1 2
Alpha 1.49 Stream Power (N/m s) 10006.48 0.00 FHWA Chart # 41- Arch; Corrugated metal
0.00 FHWA Scale # 1 - 90 Degree headwall
Frctn Loss (m) Cum volume (1000 m3) 0.38 12.87 Solution Criteria = Highest U.S. EG
0.41 Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss
C & E Loss (m) cum SA (1000 m2) 5.07 0.42 Coef Exit Loss Coef
3.37 ) 2 100 .015 .045 0 .5
Upstream Elevation = 106
Centerline Station = 122
CULVERT Downstream Elevation = 105.25
Centerline Station = 122
RIVER: Hunsworth Beck CULVERT OUTPUT Profile #PF 1 Culv Group: Culvert #1
REACH: 1 RS: 14.9
Q Culv Group (m3/s) 0.08 culv Full Len (m) 100.00
INPUT # Barrels 1 culv vel us (m/s) 0.05
Description: Q Barrel (m3/s) 0.08 Cculv vel DS (m/s) 0.05
Distance from Upstream XS = 2 E.G. US. (m) 110.05 Culv Inv E1 up (m) 106.00
Deck/Roadway width = 100 W.S. US. (m) 110.05 Culv Inv E1 Dn (m) 105.25
weir Coefficient = 1.4 E.G. DS (m) 110.05 Culv Frctn Ls (m) 0.00
Upstream Deck/Roadway Coordinates wW.S. DS (m) 110.05 Culv Exit Loss (m) 0.00
num= 2 Delta EG (m) 0.00 Culv Entr Loss (m) 0.00
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Delta wS (m) 0.00 Q weir (m3/s) 6.84
50 108 106 200 108 106 E.G. IC (m) 109.10 weir Sta Lft (m) 78.92
E.G. 0C (m) 110.05 weir Sta Rgt (m) 154.27
Upstream Bridge Cross Section Data Culvert Control outlet weir Submerg 1.00
Station Elevation Data num= 9 Culv WS Inlet (m) 107.00 weir Max Depth (m) 2.05
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev Cculv wS outlet (m) 106.25 weir Avg Depth (m) 1.40
0 114 80 110 120 107 120.5 106 123.5 106 Culv Nm1 Depth (m) weir Flow Area (m2) 105.36
124 107 154 110 179 115 209 120 Culv Crt Depth (m) 0.05 Min E1 weir Flow (m) 108.00
Manning's n values num= 3
Sta n val Sta n val Sta n val warning: During subcritical analysis, while trying to calculate culvert and weir
0 .05 120 .035 124 .05 flow, the program could not get a balance of
energy within the specified tolerance and number of trials. The
Bank Sta: Left Right Coeff Contr. Expan. program used the solution with the minimum error.
120 124 .1 .3 warning: The weir over culvert is submerged.
warning: Durin? the culvert inlet control computations, the program could not
Downstream Deck/Roadway Coordinates balance the culvert/weir flow. The reported inlet
num= 2 energy grade answer may not be valid.
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
50 107 105.25 200 107 105.25 CULVERT OUTPUT Profile #PF 2 Culv Group: Culvert #1
Downstream Bridge Cross Section Data Q Culv Group (m3/s) 0.24 Culv Full Len (m) 100.00
Station Elevation Data num= # Barrels 1 culv vel us (m/s) 0.16
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev Q Barrel (m3/s) 0.24 Culv vel DS (m/s) 0.16
0 113.25 80 109.25 120 106.25 120.5 105.25 123.5 105.25 E.G. US. (m) 110.09 Culv Inv E1 up (m) 106.00
124 106.25 154 109.25 179 114.25 209 119.25 W.S. Us. (m) 110.09 culv Inv ET Dn (m) 105.25
E.G. DS (m) 110.08 Culv Frctn Ls (m) 0.01
Manning's n values num= 3 W.S. DS (m) 110.08 Culv Exit Loss (m) 0.00
Sta n val Sta n val Sta n val Delta EG (m) 0.01 Culv Entr Loss (m) 0.00
0 .05 120 .035 124 .05 Delta wS (m) 0.01 Q weir (m3/s) 8.28
E.G. IC (m) 110.08 weir Sta Lft (m) 78.43
Bank Sta: Left Right Coeff Contr. Expan. E.G. oC (m) 110.09 weir Sta Rgt (m) 154.39
120 124 .1 3 Culvert Control outlet weir Submerg 1.00
Culv WS Inlet (m) 107.00 weir Max Depth (m) 2.08
Upstream Embankment side sTlope 0 horiz. to 1.0 vertical Culv wS outlet (m) 106.25 weir Avg Depth (m) 1.41
Downstream Embankment side slope 0 horiz. to 1.0 vertical culv Nm1 Depth (m) weir Flow Area (m2) 107.20
Maximum allowable submergence for weir flow .98 Cculv crt Depth (m) 0.11 Min E1 weir Flow (m) 108.00

Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design

warning: The weir over culvert is submerged.
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warning: Durin? the culvert inlet control computations, the
Y The reported inlet

balance the cu

ert/weir flow.

0akmi11s120815.rep

energy grade answer may not be valid.

CULVERT OUTPUT Profile #PF 3 Culv Group:

Q Culv Group (m3/s)
# Barrels

Q Barrel (m3/s)
E.G. US. (m)

w.S. uUs. (m)

E.G. DS (m)

wW.S. DS (m)

Delta EG (m)

Delta wS (m)

E.G. IC (m)

E.G. oC (m)
Culvert Control
Culv wS Inlet (m)
Culv WS outlet (m)
culv Nm1 Depth (m)
Culv Crt Depth (m)

0.08
1

0
110.04
110.04
110.04
110.04

0.00

0.00
108.60
110.04
outlet
107.00
106.25

0.05

Culvert #1

culv Full Len (m)
Culv vel us (m/s)
Cculv vel DS (m/s)
culv Inv E1 Up (m)
Culv Inv ET Dn (m)
Culv Frctn Ls (m)
Culv Exit Loss (m)
Culv Entr Loss (m)
Q weir (m3/s)

weir Sta Lft (m)
weir Sta Rgt (m)
weir Submerg

weir Max Depth (m)
weir Avg Depth (m)
weir Flow Area (m2)
Min E1 weir Flow (m)

104.
108.

warning: During subcritical analysis, while trying to calculate
flow, the program could not get a balance of
energy within the specified tolerance and number of trials. The
program used the solution with the minimum error.
warning: The weir over culvert is submerged.
warning: During the culvert inlet control computations, the program could not

balance the culvert/weir flow.

The reported inlet

energy grade answer may not be valid.

CROSS SECTION

RIVER: Hunsworth Beck
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
0 113.25 80
124 106.25 154
Manning's n values
Sta n val Sta
0 .05 120
Bank Sta: Left Right
Expan.
120 124

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m)
Right OB

vel Head (m)

0.050

w.S. Elev (m)

0.00

crit w.s. (m)

70.7

E.G. Slope (m/m)

Q Total (m3/s)

RS: 14.8

num=
Elev

109.25

109.25

num=

n val
.035

Lengths:

110.05
0.00
110.05

0.000001

6.92

program could not

culvert and weir

9
Sta Elev Sta Elev Sta Elev
120 106.25 120.5 105.25 123.5 105.25
179 114.25 209 119.25
3
Sta n val
124 .05
Left Channel Right coeff Contr.

0 0 0 .1 .3
Element Left OB Channel
wt. n-val. 0.050 0.035
Reach Len. (m) 0.00 0.00
Flow Area (m2) 98.56 18.71
Area (m2) 98.56 18.71
Flow (m3/s) 3.10 1.35
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2.48
Top width (m)
34.01
vel Total (m/s)
Max Ch1 bpth (m)
2.0
Conv. Total (m3/s)
92.7
Length wtd. (m)
34.24
Min ch E1T (m)
0.02
Alpha
0.00
Frctn Loss (m)

C & E Loss (m)

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB
vel Head (m)
W.S. Elev (m)
0.00
crit w.s. (m)
71.52
E.G. Slope (m/m)
71.52
Q Total (m3/s)
3.05
Top width (m)
34.14
vel Total (m/s)
0.04
Max Ch1 bpth (m)
2.10
Conv. Total (m3/s)
31.7
Length wtd. (m)
34.37
Min ch ET (m)
0.03
Alpha
0.00
Frctn Loss (m)

C & E Loss (m)

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

vel Head (m)
0.050

W.S. Elev (m)
0.00

Cr%t w.s. (m)
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94,07
0.04
4.80
6409.5

0.00
105.25
.40

[y

profile #PF 2

110.08
0.00
110.08

0.000002
8.52
94.68
0.04
4.83
6508.8
0.00
105.25
.39

[y

profile #PF 3

110.04
0.00
110.04

Top width (m)

Avg. vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)

wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Element

wt. n-val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top width (m)

Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)

wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum volume (1000 m3)
Ccum SA (1000 m2)

Element
wt. n-val.
Reach Len. (m)

Flow Area (m2)
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56.06
0.03
1.76

2867.2

56.19

0.02
10006.48

Left 0B
0.050
0.00
99.92
99.92
3.82
56.54
0.04
1.77
2916.7
56.67
0.03
10006.48

Left OB
0.050
0.00

97.72

4.00
0.07
4.68
1249.6
5.24
0.04
0.00

Channel
0.035
0.00
18.81
18.81
1.65
4.00
0.09
4.70
1260.4
5.24
0.06
0.00

Channel
0.035
0.00
18.65




70.18
E.G. Slope (m/m)
Q Total (m3/s)
2.20
Top width (m)
33.
vel Total (m/s)
0.03
Max Ch1 ppth (m)
2.07
Conv. Total (m3/s)
2268.3
Length wtd. (m)
34.17
Min ch ET (m)
0.02
Alpha
0.00
Frctn Loss (m)

C & E Loss (m)

CROSS SECTION

RIVER: Hunsworth Beck
REACH: 2

INPUT
Description:
Station Elevation Dat
Sta Elev
0 111.75
144 111.75

Manning's n values
Sta n val
0 .05

Bank Sta: Left
Expan.

Righ
100 10

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m)
Right OB
vel Head (m)
0.050
W.S. Elev (m)
105.00
Crit w.s. (m)
43.63
E.G. Slope (m/m)
43.63
Q Total (m3/s)
1.81
Top width (m)
26.
vel Total (m/s)
0.04

Max Ch1 Dpth (m)
1.65

a
Sta
100
204

Sta
100
t
4
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0.000001
6.17
93.69
0.03
4.79
6347.5
0.00
105.25
1.40
0.00
0.00

RS: 14.

num=
Elev

106.75

116.75

num=
n val
.035

Lengths:

110.05
0.00
110.05
106.12
0.000002
8.01
96.48
0.05
4.80

Area (m2)

Flow (m3/s)

Top width (m)

Avg. Vvel. (m/s)
Hydr. Depth (m)
conv. (m3/s)

wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum volume (1000 m3)
Cum SA (1000 m2)

7
Sta Elev Sta
100.5 105.25 103.5
3
Sta n val
104 .05
Left Channel Right
105 105 105

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. Vvel. (m/s)
Hydr. Depth (m)
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97.

2.

55.

0.

1.
2836
55.

0.
10006.

Elev
105.25

72
76
75
03
75
.4
89
02
48

18.
1.
4,
0.
4.

65
21
00
06
66

1242.9

5.
0.
0.

Sta

24
03
00

Elev

104 106.75

Coeff contr.

Left OB

0.0
105.
109.
109.
4.
66.
0.
1.

50
00
09
09
56
06
04
65

.1

Channel

0.035

105.
18.
18.

1.64

4.00

0.

4.62

00
46
46

09

Conv. Total (m3/s)
1213.0

Length wtd. (m)
26.63

Min Ch E1 (m)
0.04

Alpha

0.00

Frctn Loss (m)
2.52

C & E Loss (m)
5.86

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

vel Head (m)

0.050

W.S. Elev (m)
05.00

Crit w.s. (m)
44.27

E.G. Slope (m/m)
44.27

Q Total (m3/s)
2.24

Top wWidth (m)
26.62

vel Total (m/s)

Max ChT ppth (m)
1.6

Cconv. Total (m3/s)
1236.7

Length wtd. (m)
26.82

Min ch ET1 (m)

0.05

Alpha

0.00

Frctn Loss (m)
2.56

C & E Loss (m)
5.92

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

vel Head (m)

0.050

W.S. Elev (m)

105.00

Crit w.s. (m)

43.23

E.G.3S1ope (m/m)

Q Total (m3/s)
1.62

Top width (m)
26.30
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5354.7
105.00
105.25

1.37

Profile #PF 2

110.08
0.00
110.08
106.24
0.000003
9.87
97.15
0.06
4.83
5447.6
105.00
105.25
1.37

Profile #PF 3

110.04
0.00
110.04
106.06
0.000002
7.14
96.05

conv. (m3/s)

wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum volume (1000 m3)
Cum SA (1000 m2)

Element

wt. n-val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top width (m)

Avg. Vvel. (m/s)
Hydr. Depth (m)
conv. (m3/s)

wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
cum volume (1000 m3)
Cum SA (1000 m2)

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)
Top width (m)
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3045.6
66.14
0.04
9767.08
15.50
24.49

Left OB
0.050
105.00
110.68
110.68
5.63
66.54
0.05
1.66
3105.2
66.62
0.05
9767.08
16.53
26.64

Left 0B
0.050
105.00
108.08
108.08

4.06
65.75

1096.1
6.16
0.07
0.00

21.10
1.62

Channel
0.035
105.00
18.56
18.56
2.00
4.00
0.11
4.64
1105.7
6.16
0.10
0.00
21.94
1.64

Channel
0.035
105.00
18.40
18.40
1.47
4.00




vel Total (m/s) Avg. Vvel. (m/s) 0.04 0.08
0.04
Max Ch1 bpth (m) 4.79 Hydr. Depth (m) 1.64 4.60
1.64
Conv. Total (m3/s) 5296.7 conv. (m3/s) 3008.4 1090.1
1198.2
Length wtd. (m) 105.00 wetted Per. (m) 65.84 6.16
26.51
Min ch ET (m) 105.25 Shear (N/m2) 0.03 0.05
0.03
Alpha 1.37 Stream Power (N/m s) 9767.08 0.00
0.00
Frctn Loss (m) cum volume (1000 m3) 15.33 20.69
2.51
C & E Loss (m) Cum SA (1000 m2) 24.28 1.61
5.84
CULVERT
RIVER: Hunsworth Beck
REACH: 2 RS: 14.2
INPUT
Description:
Distance from Upstream XS = 2
Deck/Roadway width = 100
weir Coefficient = 1.4
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
107 103.5 150 107 103.5
Upstream Bridge Cross Section Data
Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 111.75 100 106.75 100.5 105.25 103.5 105.25 104 106.75
144 111.75 204 116.75
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .05 100 .035 104 .05
Bank Sta: Left Right Coeff Contr. Expan.
100 104 .1 .3
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi cord Lo Cord
0 106  103.5 150 106  103.5
Downstream Bridge Cross Section Data
Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 110.5 100 105.5 100.5 104 103.5 104 104  105.5
144 110.5 204 115.5
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .05 100 .035 104 .05

Bank Sta: Left Right
100 104

Upstream Embankment side slope
Downstream Embankment side slope

0akmi11s120815.rep
0.04

Coeff Contr. EXpan.
.1 .3
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0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical

0akmMi11s120815.rep
.98

Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Ener?y head used in spillway design

spillway height used in design
weir crest shape

Number of culverts = 1

Culvert Name Shape Rise
Culvert #1 Arch 1

Span
2

FHWA Chart # 41- Arch; Corrugated metal
FHWA Scale # 1 - 90 Degree headwall

Solution Criteria = Highest U.S.

EG

Broad Crested

Culvert Upstrm Dist Length Top n Bottom n Depth Blocked

Coef  Exit Loss Coef
2 100
1

Elevation = 105.25
Centerline Station =
Downstream Elevation = 104
Centerline Station =

Upstream

.015 .045 0

102
102

CULVERT OUTPUT Profile #PF 1 Culv Group: Culvert #1

Q Culv Group (m3/s) 0.16
# Barrels 1
Q Barrel (m3/s) 0.16
E.G. US. (m) 110.05
W.S. us. (m) 110.05
E.G. DS (m) 110.05
W.S. DS (m) 110.05
Delta EG (m) 0.00
Delta wS (m) 0.00
E.G. IC (m) 109.17
E.G. 0C (m) 110.05
Culvert Control outlet
Culv WS Inlet (m) 106.25
Culv ws outlet (m) 105.00
Culv Nm1 Depth (m)

culv Crt Depth (m) 0.09

Culv Full Len (m)
culv vel us (m/s)
culv vel DS (m/s)
Culv Inv E1 up (m)
Cculv Inv E1 Dn (m)
Culv Frctn Ls (m)
Culv Exit Loss (m)
Culv Entr Loss (m)
Q weir (m3/s)

weir Sta Lft (m)
weir Sta Rgt (m)
weir Submerg

weir Max Depth (m)
weir Avg Depth (m)
weir Flow Area (m2)
Min E1 weir Flow (m)

100.

163.
107.

warning: During subcritical analysis, while trying to calculate
flow, the program could not get a balance of
energy within the specified tolerance and number of trials. The
program used the solution with the minimum error.
warning: The weir over culvert is submerged.

warning: During the culvert inlet contro

balance the culvert/weir flow. The reported inlet

energy grade answer may

not be valid.

CULVERT OUTPUT Profile #PF 2 Culv Group: Culvert #1

Q Culv Group (m3/s) 0.23
# Barrels 1
Q Barrel (m3/s) 0.23
E.G. US. (m) 110.08
W.S. US. (m) 110.08
E.G. DS (m) 110.07
W.S. DS (m) 110.07
Delta EG (m) 0.01
Delta wS (m) 0.01
E.G. IC (m) 110.07
E.G. 0C (m) 110.08
Culvert Control outlet
Culv WS Inlet (m) 106.25
Culv wS outlet (m) 105.00

Culv Nm1 Depth (m)

culv Full Len (m)
Cculv vel us (m/s)
culv vel DS (m/s)
culv Inv E1 up (m)
Culv Inv E1 Dn (m)
Culv Frctn Ls (m)
Culv Exit Loss (m)
Culv Entr Loss (m)
Q weir (m3/s)
weir Sta Lft (m)
weir Sta Rgt (m)
weir Submerg

weir Max Depth (m)
weir Avg Depth (m)
weir Flow Area (m2)
Page 40

100.

165.

Entrance Loss

.5

culvert and weir

computations, the program could not




0akmi11s120815.rep 0akmi11s120815.rep

Culv Crt Depth (m) 0.11 Min E1 weir Flow (m) 107.00 EéG. Slope (m/m) 0.000000 Area (m2) 206.85 23.44
.74
Q Total (m3/s) 8.01 Flow (m3/s) 4.92 1.12
warning: The weir over culvert is submerged. 1.96
warning: During the culvert inlet control computations, the program could not Top width (m) 131.35 Top width (m) 90.96 4.00
balance the culvert/weir flow. The reported inlet 36.38
energy grade answer may not be valid. v81 ;ota1 (m/s) 0.03 Avg. vel. (m/s) 0.02 0.05
CULVERT OUTPUT Profile #PF 3 cCulv Group: Culvert #1 ngzch1 Dpth (m) 6.05 Hydr. Depth (m) 2.27 5.86
.27
Q Culv Group (m3/s) 0.00 Culv Full Len (m) 100.00 Cconv. Total (m3/s) 11627.0 conv. (m3/s) 7148.1 1632.1
# Barrels 1 Culv vel us (m/s) 0.00 2846.9
Q Barrel (m3/s) 0.00 culv vel DS (m/s) 0.00 Length wtd. (m) 40.00 wetted Per. (m) 91.08 6.16
E.G. US. (m) 110.04 Cculv Inv E1 Up (m) 105.25 36.67
w.S. US. (m) 110.04 culv Inv ET Dn (m) 104.00 Min ch ET (m) 104.00 Shear (N/m2) 0.01 0.02
E.G. DS (m) 110.04 culv Frctn Ls (m) 0.00 0.01
W.S. DS (m) 110.04 Culv Exit Loss (m) 0.00 Alpha 1.24 Stream Power (N/m s) 9767.08 0.00
Delta EG (m) 0.00 culv Entr Loss (m) 0.00 0.00
Delta wS (m) 0.00 Q weir (m3/s) 7.14 Frctn Loss (m) 0.00 Cum Volume (1000 m3) 15.50 3.90
E.G. IC (m) 108.50 weir sta Lft (m) 34.23 2.52
E.G. 0C (m) 110.04 weir Sta Rgt (m) 130.31 C & E Loss (m) 0.00 cum SA (1000 m2) 16.25 1.20
Culvert Control outlet Weir Submerg 1.00 2.57
Culv WS Inlet (m) 106.25 weir Max Depth (m) 3.04
Cculv WS outlet (m) 105.00 weir Avg Depth (m) 1.69
Culv Nm1 Depth (m) weir Flow Area (m2) 162.66
culv crt Depth (m) 0.01 Min E1 weir Flow (m) 107.00 warning: The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
warning: The weir over culvert is submerged.
warning: During the culvert inlet control computations, the program could not CROSS SECTION OUTPUT Profile #PF 2
balance the culvert/weir flow. The reported inlet

energy grade answer may not be valid.

warning: Durin? the culvert outlet control computations, the program could not E.G. Elev (m) 110.07 Element Left OB Channel
balance the culvert/weir flow. The reported Right OB
outlet energy grade answer may not be valid. Xegsgead (m) 0.00 wt. n-val. 0.050 0.035
CROSS SECTION W6560E1ev (m) 110.07 Reach Len. (m) 40.00 40.00
Crit w.s. (m) Flow Area (m2) 208.54 23.52
RIVER: Hunsworth Beck 83.42
REACH: 2 RS: 14 géG.zs1ope (m/m) 0.000001 Area (m2) 208.54 23.52
.4
INPUT Q Total (m3/s) 9.87 Flow (m3/s) 6.07 1.38
Description: 2.42
Station Elevation Data num= 7 Top width (m) 131.87 Top width (m) 91.33 4.00
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 36.53
0 110.5 100 105.5 100.5 104 103.5 104 104 105.5 vel Total (m/s) 0.03 Avg. vel. (m/s) 0.03 0.06
144  110.5 204  115.5 0.03
Max ChT1 ppth (m) 6.07 Hydr. Depth (m) 2.28 5.88
Manning's n values num= 3 2.28
Sta n val Sta n val sta n val Conv. Total (m3/s) 11744 .6 conv. (m3/s) 7226.0 1640.7
0 .05 100 .035 104 .05 2877.9
Length wtd. (m) 40.00 wetted Per. (m) 91.45 6.16
Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. 36.82
Expan. Min ch ET (m) 104.00 Shear (N/m2) 0.02 0.03
100 104 40 40 40 .1 .3 0.02
Alpha 1.23 Stream Power (N/m s) 9767.08 0.00
CROSS SECTION OUTPUT Profile #PF 1 0.00
FECEE Loss (m) 0.00 cum volume (1000 m3) 16.53 4.55
E.G. Elev (m) 110.05 Element Left OB Channel C & E Loss (m) 0.00 Cum SA (1000 m2) 18.35 1.22
Right OB 2.60
gea Sead (m) 0.00 wt. n-val. 0.050 0.035
.05
W.S. Elev (m) 110.05 Reach Len. (m) 40.00 40.00
40.00 warning: The conveyance ratio (upstream conveyance divided by downstream

crit w.s. (m) Flow Area (m2) 206.85 23.44 conveyance) is less than 0.7 or greater than 1.4.
82.74 This may indicate the need for additional cross sections.
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Right oB
CROSS SECTION OUTPUT Profile #PF 3 \éegsgead (m) 0.00 wt. n-val. 0.050 0.035
w.S. Elev (m) 110.05 Reach Len. (m) 150.00 150.00
E.G. Elev (m) 110.04 Element Left OB Channel 150.00
Right OB Ccrit w.s. (m) 104.00 Flow Area (m2) 533.41 23.19
vel Head (m) 0.00 wt. n-val. 0.050 0.035 43.07
0.050 E.G. Slope (m/m) 0.000000 Area (m2) 533.41 23.19
W.S. Elev (m) 110.04 Reach Len. (m) 40.00 40.00 3.07
40.00 Q Total (m3/s) 8.01 Flow (m3/s) 7.19 0.41
crit w.s. (m) Flow Area (m2) 205.91 23.40 0.41
82.36 Top width (m) 167.11 Top width (m) 143.93 4.00
E.G. Slope (m/m) 0.000000 Area (m2) 205.91 23.40 19.18
. vel Total (m/s) 0.01 Avg. Vvel. (m/s) 0.01 0.02
Q Total (m3/s) 7.14 Flow (m3/s) 4.39 1.00 0.01
1.75 Max ChT1 ppth (m) 6.55 Hydr. Depth (m) 3.71 5.80
Top width (m) 131.06 Top width (m) 90.75 4.00 2.25
36. conv. Total (m3/s) 28379.0 conv. (m3/s) 25475.2 1450.9
vel Total (m/s) 0.02 Avg. vel. (m/s) 0.02 0.04 1452.9
.02 Length wtd. (m) 150.00 wetted Per. (m) 144.55 7.16
Max ch1 ppth (m) 6.04 Hydr. Depth (m) 2.27 5.85 19.66
2.27 Min Ch E1 (m) 104.00 Shear (N/m2) 0.00 0.00
Conv. Total (m3/s) 11561.6 Conv. (m3/s) 7104.7 1627.3 0.00
2829.6 Alpha 1.03 Stream Power (N/m s) 12448.24 0.00
Length wtd. (m) 40.00 wetted Per. (m) 90.87 6.16 0.00
36.58 Frctn Loss (m) cum volume (1000 m3) 0.70 2.97
Min ch ET (m) 104.00 Shear (N/m2) 0.01 0.01 0.01
0.01 C & E Loss (m) Cum SA (1000 m2) 11.55 1.04
Aépgg 1.24 Stream Power (N/m s) 9767.08 0.00 1.45
F;ctg Loss (m) 0.00 Cum volume (1000 m3) 15.33 3.60
.5
CZ& E Loss (m) 0.00 Cum SA (1000 m2) 16.06 1.19 CROSS SECTION OUTPUT Profile #PF 2
.5
E.G. Elev (m) 110.07 Element Left OB Channel
Right OB
warning: The conveyance ratio (upstream conveyance divided by downstream Vel Head (m) 0.00 wt. n-val. 0.050 0.035
conveyance) is less than 0.7 or greater than 1.4 0.050
This may indicate the need for additional cross sections. g6560E1ev (m) 110.07 Reach Len. (m) 150.00 150.00
CROSS SECTION C;it3w.s. (m) 104.05 Flow Area (m2) 536.08 23.27
43.4
E.G. Slope (m/m) 0.000000 Area (m2) 536.08 23.27
RIVER: Hunsworth Beck .4
REACH: 2 RS: 13 QOTc5>1l:a1 (m3/s) 9.87 Flow (m3/s) 8.86 0.50
INPUT Top width (m) 167.40 Top width (m) 144.15 4.00
Description: 19.25
Station Elevation Data num= 17 vel Total (m/s) 0.02 Avg. vel. (m/s) 0.02 0.02
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 0.01
0 114.37 20 113.44 40 111.91 60 110.57 80 108.85 Max Ch1 Dpth (m) 6.57 Hydr. Depth (m) 3.72 5.82
100 107.37 120 106.47 140 108.23 160 104.44 180 103.5 2.26
210 105 210.5 104 213.5 104 214 107 220 106.51 Conv. Total (m3/s) 28590.6 conv. (m3/s) 25662.5 1458.6
240 111.88 260 114.72 1469.4
Length wtd. (m) 150.00 wetted Per. (m) 144.77 7.16
Manning's n values num= 3 19.74
Sta n val Sta n val Sta n val Min ch ET (m) 104.00 Shear (N/m2) 0.00 0.00
0 .05 210 .035 214 .05 0.00
Alpha 1.03 Stream Power (N/m s) 12448.24 0.00
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 0.00
Expan. Frctn Loss (m) Cum volume (1000 m3) 1.63 3.62
210 214 150 150 150 .1 .3 0.02
C & E Loss (m) Cum SA (1000 m2) 13.64 1.06
CROSS SECTION OUTPUT Profile #PF 1 1.49
E.G. Elev (m) 110.05 Element Left OB Channel
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CROSS SECTION OUTPUT Profile #PF 3 num= 2
Sta Hi Cord Lo Cord Sta Hi cord Lo Cord
0 110 100 225 110 100
E.G. Elev (m) 110.04 Element Left OB Channel
Right OB Downstream Bridge Cross Section Data
vel Head (m) 0.00 wt. n-val. 0.050 0.035 Station Elevation Data num= 14
. Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
W.S. Elev (m) 110.04 Reach Len. (m) 150.00 150.00 0 103.62 10 102.21 20 101.5 30 100.96 40 102.52
150.00 50 102.5 50.5 101.5 53.5 101.5 54 102.5 60 103.25
§5i§7w.s. (m) 103.97 Flow Area (m2) 531.92 23.15 70 106.2 80 107.28 90 107.75 100 110.51
E.G. Slope (m/m) 0.000000 Area (m2) 531.92 23.15 Manning's n values num= 3
42.87 Sta n val Sta n val Sta n val
Qngga1 (m3/s) 7.14 Flow (m3/s) 6.41 0.37 0 .035 50 .035 54 .035
Igplﬂidth (m) 166.95 Top width (m) 143.81 4.00 Bank Sta: Legg Rig?z Coeff Cont;. Expag.
v81 Iota1 (m/s) 0.01 Avg. vel. (m/s) 0.01 0.02 Left Levee Station= 50 Elevation= 102.5
Max Ch1 ppth (m) 6.54 Hydr. Depth (m) 3.70 5.79 Upstream Embankment side slope = 0 horiz. to 1.0 vertical
2.24 Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Conv. Total (m3/s) 28261.1 Conv. (m3/s) 25370.8 1446.6 Maximum allowable submergence for weir flow = 8
1443.7 Elevation at which weir flow begins =
Length wtd. (m) 150.00 wetted Per. (m) 144.43 7.16 Energy head used in spillway design =
19.62 Spillway height used in design =
Mgnogh ET (m) 104.00 Shear (N/m2) 0.00 0.00 weir crest shape = Broad Crested
Agpgg 1.03 Stream Power (N/m s) 12448.24 0.00 Number of Culverts = 1
Frctn Loss (m) Cum Volume (1000 m3) 0.57 2.67 Culvert Name Shape Rise Span
0.00 Culvert #1 Arch 1 2
C & E Loss (m) Cum SA (1000 m2) 11.37 1.03 FHWA Chart # 41- Arch; Corrugated metal
1.45 FHWA Scale # 1 - 90 Degree headwall

solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss
Coef  Exit Loss Coef

CULVERT ) 2 140 .015 .045 0 .5
Upstream Elevation = 104
RIVER: Hunsworth Beck Centerline Station = 212
REACH: 2 RS: 12.5 Downstream Elevation = 101.5
Centerline Station = 52
INPUT
Description: CULVERT OUTPUT Profile #PF 1 Culv Group: Culvert #1
Distance from Upstream XS = 2
Deck/Roadway width = 140 Q Culv Group (m3/s) 5.44 culv Full Len (m) 138.25
weir Coefficient = 1.4 # Barrels 1 culv vel us (m/s) 3.47
Upstream Deck/Roadway Coordinates Q Barrel (m3/s) 5.44 culv vel DS (m/s) 3.71
num= 2 E.G. US. (m) 110.05 Culv Inv E1 up (m) 104.00
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord W.S. US. (m) 110.05 Culv Inv E1 Dn (m) 101.50
68 110 102 300 110 102 E.G. DS (m) 102.74 Culv Frctn Ls (m) 6.69
W.S. DS (m) 102.35 Culv Exit Loss (m) 0.32
Upstream Bridge Cross Section Data Delta EG (m) 7.31 Culv Entr Loss (m) 0.31
Station Elevation Data num= 17 Delta wS (m) 7.70 Q weir (m3/s) 2.52
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev E.G. IC (m) 107.91 weir Sta Lft (m) 66.07
0 114.37 20 113.44 40 111.91 60 110.57 80 108.85 E.G. 0C (m) 110.05 weir Sta Rgt (m) 233.18
100 107.37 120 106.47 140 108.23 160 104.44 180 103.5 Culvert Control outlet weir Submerg 0.00
210 105 210.5 104 213.5 104 214 107 220 106.51 Culv wS Inlet (m) 105.00 weir Max Depth (m) 0.17
240 111.88 260 114.72 Culv wS outlet (m) 102.35 weir Avg Depth (m) 0.05
Culv Nm1 Depth (m) 1.00 weir Flow Area (m2) 8.14
Manning's n values num= 3 Culv Crt Depth (m) 0.85 Min E1 weir Flow (m) 110.00
Sta n val Sta n val Sta n val
0 .05 210 .035 214 .05
warning: Durin% the culvert inlet control computations, the program could not
Bank Sta: Left Right Coeff Contr. Expan. balance the culvert/weir flow. The reported inlet
210 214 .1 .3 energy grade answer may not be valid.
Note: The normal depth exceeds the height of the culvert. The program
Downstream Deck/Roadway Coordinates assumes that the normal depth is equal to the height
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of the culvert. 70 106.2 80 107.28 90 107.75 100 110.51
CULVERT OUTPUT Profile #PF 2 Culv Group: Culvert #1 Manning's n values num= 3
Sta n val Sta n val Sta n val
Q Culv Group (m3/s) 5.44 culv Full Len (m) 139.55 0 .035 50 .035 54 .035
# Barrels 1 culv vel us (m/s) 3.46
Q Barrel (m3/s) 5.44 culv vel DS (m/s) 3.48 Bank Sta: Left Right Lengths: Left Channel Right coeff Contr.
E.G. US. (m) 110.07 culv Inv E1 Up (m) 104.00 Expan.
w.S. Us. (m) 110.07 Cculv Inv E1 Dn (m) 101.50 50 54 40 40 40 .1 .3
E.G. DS (m) 102.90 culv Frctn Ls (m) 6.67 Left Levee Station= 50 Elevation=  102.5
w.S. DS (m) 102.48 Culv Exit Loss (m) 0.19
Delta EG (m) 7.16 Culv Entr Loss (m) 0.31 CROSS SECTION OUTPUT Profile #PF 1
Delta ws (m) 7.59 Q wWeir (m3/s) 4.43
E.G. IC (m) 109.59 weir sta Lft (m) 65.81
E.G. OC (m) 110.07 weir Sta Rgt (m) 233.26 E.G. Elev (m) 102.74 Element Left OB Channel
Culvert Control outlet weir Submerg 0.00 Right OB
Culv WS Inlet (m) 105.00 weir Max Depth (m) 0.19 vel Head (m) 0.38 wt. n-val. 0.035
Culv ws outlet (m) 102.48 weir Avg Depth (m) 0.07
Cculv Nm1 Depth (m) 1.00 weir Flow Area (m2) 11.87 W.S. Elev (m) 102.35 Reach Len. (m) 40.00 40.00
Culv Crt Depth (m) 0.85 Min E1 weir Flow (m) 110.00 40.00
crit w.s. (m) 102.35 Flow Area (m2) 2.91
warning: Durin? the culvert inlet control computations, the program could not E.G. Slope (m/m) 0.018507 Area (m2) 2.91
balance the culvert/weir flow. The reported inlet
energy grade answer may not be valid. Q Total (m3/s) 8.01 Flow (m3/s) 8.01
Note: The normal depth exceeds the height of the culvert. The program
assumes that the normal depth is equal to the height Top width (m) 3.85 Top width (m) 3.85
of the culvert.
vel Total (m/s) 2.75 Avg. vel. (m/s) 2.75
CULVERT OUTPUT Profile #PF 3 Culv Group: Culvert #1
Max Ch1 bpth (m) 1.39 Hydr. Depth (m) 0.76
Q Culv Group (m3/s) 5.44 culv Full Len (m) 138.25
# Barrels 1 Culv vel us (m/s) 3.46 Cconv. Total (m3/s) 58.9 conv. (m3/s) 58.9
Q Barrel (m3/s) 5.44 culv vel DS (m/s) 3.71
E.G. US. (m) 110.04 culv Inv E1 Up (m) 104.00 Length wtd. (m) 40.00 wetted Per. (m) 4.90
W.S. US. (m) 110.04 Culv Inv ET Dn (m) 101.50
E.G. DS (m) 102.65 culv Frctn Ls (m) 6.68 Min ch ET (m) 101.50 Shear (N/m2) 107.90
W.S. DS (m) 102.30 Culv Exit Loss (m) 0.40
Delta EG (m) 7.39 Culv Entr Loss (m) 0.31 Alpha 1.00 Stream Power (N/m s) 4787.79 2393.89
Delta wS (m) 7.74 Q weir (m3/s) 1.77 0.00
E.G. IC (m) 107.25 weir Sta Lft (m) 66.19 Frctn Loss (m) 0.73 cum volume (1000 m3) 0.70 0.39
E.G. 0C (m) 110.04 weir Sta Rgt (m) 233.14 0.01
Culvert Control outlet weir Submerg 0.00 C & E Loss (m) 0.00 cum SA (1000 m2) 0.76 0.45
Culv WS Inlet (m) 105.00 weir Max Depth (m) 0.16 0.02
culv ws outlet (m) 102.35 weir Avg Depth (m) 0.04
culv NmT Depth (m) 1.00 weir Flow Area (m2) 6.40
Culv Crt Depth (m) 0.85 Min E1 weir Flow (m) 110.00
warning: The energy equation could not be balanced within the specified number
of iterations. The program used critical depth
warning: Durin? the culvert inlet control computations, the program could not for the water surface and continued on with the calculations.
balance the culvert/weir flow. The reported inlet warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
energy grade answer may not be valid. and previous cross section. This may indicate the
Note: The normal depth exceeds the height of the culvert. The program need for additional cross sections.
assumes that the normal depth is equal to the height warning: During the standard step iterations, when the assumed water surface was
of the culvert. set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that
CROSS SECTION there is not a valid subcritical answer. The program
defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critical
RIVER: Hunsworth Beck depth with the Towest, valid, water surface was used.
REACH: 2 RS: 12
CROSS SECTION OUTPUT Profile #PF 2
INPUT
Description:
Station Elevation Data num= 14 E.G. Elev (m) 102.90 Element Left OB Channel
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev Right OB
0 103.62 10 102.21 20 101.5 30 100.96 40 102.52 vel Head (m) 0.43 wt. n-val. 0.035
50 102.5 50.5 101.5 53.5 101.5 54  102.5 60 103.25
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W.S. Elev (m) 102.48 Reach Len. (m) 40.00 40.00
S, (m) 102.48  Flow Area (m2) 3.40
E.G. Slope (m/m) 0.018051 Area (m2) 3.40
Q Total (m3/s) 9.87 Flow (m3/s) 9.87
Top width (m) 3.98 Top width (m) 3.98
vel Total (m/s) 2.90 Avg. vel. (m/s) 2.90
Max ch1 ppth (m) 1.52 Hydr. Depth (m) 0.86
conv. Total (m3/s) 73.5 conv. (m3/s) 73.5
Length wtd. (m) 40.00 wetted Per. (m) 5.18
Min ch ET (m) 101.50 Shear (N/m2) 116.25
Alpha 1.00 Stream Power (N/m s) 4787.79 2393.89
F?&gg Loss (m) 0.72 Cum volume (1000 m3) 1.63 0.51
cgézg Loss (m) 0.00 Cum SA (1000 m2) 2.83 0.46

warning: The energy equation could not be balanced within the specified number
of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that
there 1is not a valid subcritical answer. The program

defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critical
depth with the Towest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #PF 3

Risﬁg.og1ev (m) 102.65 Element Left OB Channel
Vel Head (m) 0.35 wt. n-val. 0.035
W.S. Elev (m) 102.30 Reach Len. (m) 40.00 40.00
critow.s. (m) 102.30  Flow Area (m2) 2.71
E.G. Slope (m/m) 0.018233 Area (m2) 2.71
Q Total (m3/s) 7.14 Flow (m3/s) 7.14
Top width (m) 3.80 Top width (m) 3.80
vel Total (m/s) 2.64 Avg. Vvel. (m/s) 2.64
Max ch1 ppth (m) 1.34 Hydr. Depth (m) 0.71
Conv. Total (m3/s) 52.9 conv. (m3/s) 52.9
Length wtd. (m) 40.00 wetted Per. (m) 4.78
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Min ch E1T (m) 101.50 Shear (N/m2) 101.18
Alpha 1.00 Stream Power (N/m s) 4787.79 2393.89
F?égg Loss (m) 0.73 Cum VoTlume (1000 m3) 0.57 0.34
Cz&zg Loss (m) 0.00 Cum SA (1000 m2) 0.58 0.44

warning: The energy equation could not be balanced within the specified number
of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that
there is not a valid subcritical answer. The program

defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critical
depth with the Towest, valid, water surface was used.

CROSS SECTION

RIVER: Hunsworth Beck

REACH: 2 RS: 11
INPUT
Description:
Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 100.48 10 100.37 20 100.53 30 100.19 40 100.5
40.5 99.5 43.5 99.5 44 100.5 50 100.72 60 104.55
70 107.15 80 107.94
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .035 40 .035 44 .035
Bank Sta: Left Right Lengths: Left cChannel Right Coeff Contr.
Expan.
40 44 60 60 60 .1 .3
Left Levee Station= 40 Elevation=  100.5

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m) 101.21 Element Left OB Channel
Right OB
vel Head (m) 1.20 wt. n-val. 0.035
W.S. Elev (m) 100.01 Reach Len. (m) 60.00 60.00
it . (m 100.35  Flow Area (m2) 1.65
E.G. Slope (m/m) 0.098779 Area (m2) 1.65
Q Total (m3/s) 8.01 Flow (m3/s) 8.01
Top width (m) 3.51 Top width (m) 3.51
vel Total (m/s) 4.86 Avg. vel. (m/s) 4.86
Max ChT1 pDpth (m) 0.51 Hydr. Depth (m) 0.47
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conv. Total (m3/s) 25.5 conv. (m3/s) 25.5
Length wtd. (m) 60.00 wetted Per. (m) 4.13
Min ch ET (m) 99.50 Shear (N/m2) 386.09
Alpha 1.00 Stream Power (N/m s) 3830.23 1915.12
Frctn Loss (m 1.44  cum volume (1000 m3) 0.70 0.30
CZ&Z% Loss (m) 0.08 Cum SA (1000 m2) 0.76 0.30

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.

Note:  Multiple critical depths were found at this location. The critical
depth with the lowest, valid, water surface was used. . o
Note: Multiple critical depths were found at this location. The critical

depth with the Towest, valid, energy was used.

CROSS SECTION OUTPUT Profile #PF 2

RiSHS-OE1eV (m) 101.42 Element Left OB Channel
vel Head (m) 1.33 wt. n-val. 0.035
w.S. Elev (m) 100.09 Reach Len. (m) 60.00 60.00
&Litow.s. (m) 100.48  Flow Area (m2) 1.93
E.G. Slope (m/m) 0.093626 Area (m2) 1.93
Q Total (m3/s) 9.87 Flow (m3/s) 9.87
Top width (m) 3.59 Top width (m) 3.59
vel Total (m/s) 5.12 Avg. Vvel. (m/s) 5.12
Max ch1 bpth (m) 0.59 Hydr. Depth (m) 0.54
conv. Total (m3/s) 32.3 conv. (m3/s) 32.3
Length wtd. (m) 60.00 wetted Per. (m) 4.31
Min ch ET (m) 99.50 Shear (N/m2) 410.98
Alpha 1.00 Stream Power (N/m s) 3830.23 1915.12
F?égg Loss (m) 1.39 cum volume (1000 m3) 1.63 0.40
CZ&ZE Loss (m) 0.09 Cum SA (1000 m2) 2.83 0.31

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections. o
warning: The conveyance ratio (upstream conveyance divided by downstream
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conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.
warning: The energy Tloss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the
need for additional cross sections.

Note:  Multiple critical depths were found at this location. The critical
depth with the lowest, valid, water surface was used. . .
Note: Multiple critical depths were found at this location. The critical

depth with the Towest, valid, energy was used.

CROSS SECTION OUTPUT Profile #PF 3

Risﬁg.og1ev (m) 101.12 Element Left OB Channel
vel Head (m) 1.16 wt. n-val. 0.035
W.S. Elev (m) 99.96 Reach Len. (m) 60.00 60.00
it w.s. (m) 100.30  Flow Area (m2) 1.50
E.G. Slope (m/m) 0.104251 Area (m2) 1.50
Q Total (m3/s) 7.14 Flow (m3/s) 7.14
Top width (m) 3.46 Top width (m) 3.46
vel Total (m/s) 4.76 Avg. vel. (m/s) 4.76
Max ChT1 ppth (m) 0.46 Hydr. Depth (m) 0.43
conv. Total (m3/s) 22.1 conv. (m3/s) 22.1
Length wtd. (m) 60.00 wetted Per. (m) 4.04
Min ch ET (m) 99.50 Shear (N/m2) 379.49
Alpha 1.00 Stream Power (N/m s) 3830.23 1915.12
Frctn Loss (m 1.45  cum volume (1000 m3) 0.57 0.26
CZ&E% Loss (m) 0.08 Cum SA (1000 m2) 0.58 0.30

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4

This may indicate the need for additional cross sections.
warning: The energy Tloss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.

Note:  Multiple critical depths were found at this location. The critical
depth with the lowest, valid, water surface was used. . o
Note: Multiple critical depths were found at this location. The critical

depth with the Towest, valid, energy was used.

CROSS SECTION

RIVER: Hunsworth Beck

REACH: 2 RS: 10
INPUT. i

Description:

Station Elevation Data num= 14
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 100.94 10 100.68 20 100.45 30 100.02 40 99.96
50 100.14 60 99.86 70  99.99 80 98.6 83.5 98.6
84 100 90 103.46 100 104.11 110 104.98
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .035 80 .035 84 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
Expan.
80 84 20 20 20 .1 .3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (m) 99.88 Element Left OB Channel
Right OB
vel Head (m) 0.03 wt. n-val. 0.035 0.035
W.S. Elev (m) 99.85 Reach Len. (m) 20.00 20.00
20.00
Ccrit wW.Ss. (m) 99.25 Flow Area (m2) 5.62 4.66
E.G. Slope (m/m) 0.001055 Area (m2) 5.62 4.66
Q Total (m3/s) 8.01 Flow (m3/s) 3.79 4.22
Top width (m) 12.94 Top width (m) 9.00 3.95
vel Total (m/s) 0.78 Avg. Vvel. (m/s) 0.67 0.91
Max Cch1 bpth (m) 1.25 Hydr. Depth (m) 0.63 1.18
conv. Total (m3/s) 246.6 conv. (m3/s) 116.7 129.8
Length wtd. (m) 20.00 wetted Per. (m) 9.08 4.83
Min ch ET (m) 98.60 Shear (N/m2) 6.41 9.98
Alpha 1.07 Stream Power (N/m s) 5266.56 0.00
0.00
Frctn Loss (m) 0.00 cum volume (1000 m3) 0.53 0.11
0.01
C & E Loss (m) 0.01 Cum SA (1000 m2) 0.49 0.08
0.02
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.
Note: Hydraulic jump has occurred between this cross section and the previous
upstream section.
CROSS SECTION OUTPUT Profile #PF 2
E.G. Elev (m) 100.32 Element Left OB Channel
Right OB
vel Head (m) 0.01 wt. n-val. 0.035 0.035
w.s. Elev (m) 100.31  Reach Len. (m) 20.00 20.00
20.00
crit w.s. (m) 99.33 Flow Area (m2) 23.85 6.49
0.08
E.G. Slope (m/m) 0.000268 Area (m2) 23.85 6.49
0.08
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Q Total (m3/s) Flow (m3/s) 6.25 3.61
Tgboﬁidth (m) 61.27  Top width (m) 56.73 4.00
VgisiotaW (m/s) 0.32 Avg. vel. (m/s) 0.26 0.56
vax chl ppth (m) 1.71  Hydr. Depth (m) 0.42 1.62
Cgﬁé? Total (m3/s) 603.4 Conv. (m3/s) 381.8 220.9
Length wtd. (m) 20.00  wetted Per. (m) 56.84 4.99
Wi eh E1 (m) 98.60  Shear (N/m2) 1.10 3.41
A?bﬁg 1.49 Stream Power (N/m s)  5266.56 0.00
F?égg Loss (m) 0.00 Cum volume (1000 m3) 0.92 0.15
CE&EE Loss (m) 0.00  cum SA (1000 m2) 1.13 0.08

Coveyancey is Teet Than 6 7 0r breatar than 14. o Vided by downstrean

Note:  mydraulie Jump has orcurred betwaen thie dross section and the previous

upstream section.

CROSS SECTION OUTPUT Profile #PF 3

Risﬁg.og1ev (m) 99.70 Element Left OB Channel
vel Head (m) 0.04 wt. n-val. 0.035 0.035
W.S. Elev (m) 99.66 Reach Len. (m) 20.00 20.00
2., (m) 99.21  Flow Area (m2) 4.02 3.90
E.G. Slope (m/m) 0.001686 Area (m2) 4.02 3.90
Q Total (m3/s) 7.14 Flow (m3/s) 3.06 4.08
Top width (m) 11.48 Top width (m) 7.60 3.88
vel Total (m/s) 0.90 Avg. vel. (m/s) 0.76 1.05
Max ChT1 ppth (m) 1.06 Hydr. Depth (m) 0.53 1.01
conv. Total (m3/s) 173.9 conv. (m3/s) 74.5 99.4
Length wtd. (m) 20.00 wetted Per. (m) 7.67 4.62
Min ch ET (m) 98.60 Shear (N/m2) 8.65 13.94
Alpha 1.08 Stream Power (N/m s) 5266.56 0.00
Fretn Loss (m) 0.00  cum volume (1000 m3) 0.45 0.09

0.01 Cum SA (1000 m2) 0.35 0.08

C & E Loss (m)
0.01

0akmMi11s120815.rep
9.87

warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. .
This may indicate the need for additional cross sections.
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Note:
upstream section.

CROSS SECTION

RIVER: Hunsworth Beck

0akmi11s120815.rep

REACH: 2 RS: 9
INPUT
Description:
Station Elevation Data num=
Sta Elev Sta Elev
0 105.6 10 102.5
50 99.84 60 100.38
93.5 98.2 94 98.9
130 108.44
Manning's n values num=
sta n val Sta n val
0 .035 90 .035
Bank Sta: Left Right Lengths:
Expan.
90 94

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

vel Head (m)
0.035

w.S. Elev (m)
0.00

cgit w.S. (m)
E.G. Slope (m/m)
0.76

Q Total (m3/s)
0.05

Tgp width (m)

vel Total (m/s)

Max Ch1 bpth (m)
0.4

conv. Total (m3/s)
11.9

Length wtd. (m)
1.83

Min Cch ET (m)
0.06

Alpha

0.00

Frctn Loss (m)

C & E Loss (m)

profile #PF 1

99.87
0.00
99.87

0.000015
8.01
45.13
0.15
2.60
2068.4
0.00
98.20
1.02
0.00
0.00

16
Sta Elev Sta
20 101.16 30
70 97.27 90
100 102.65 110
3
Sta n val
94 .035

Left Channel Right
10 10 10

Element

wt. n-val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top width (m)

Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)

wetted Per. (m)
shear (N/m2)

Stream Power (N/m s)
cum volume (1000 m3)
Cum SA (1000 m2)

warning: Divided flow computed for this cross-section.

CROSS SECTION OUTPUT

E.G. Elev (m)

profile #PF 2

100.31

Element
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Elev
100.5
98.9
103.94

Hydraulic jump has occurred between this cross section and the previous

Sta Elev
40 99.83
90.5 98.2
120 106.44

Coeff Contr.

Left OB
0.035
0.00
47.01
47.01
7.11
39.57
0.15
1.19
1836.1
40.04
0.17
6224.12

Left OB

.1 .3

Channel
0.035
.00
.34
.34
.85
.00
.13
1.58
220.3
4.72

o & O O O O

0.20
0.00

Channel

Right OB

vel Head (m)

0.035

w.S. Elev (m)
0.00

Crit w.s. (m)
1.60

E.G. Slope (m/m)
1.60

Q Total (m3/s)
0.10

Top width (m)
2.26

vel Total (m/s)
0.06

Max Ch1 ppth (m)
0.71

conv. Total (m3/s)
32.5

Length wtd. (m)
2.67

Min ch ET (m)
0.06

Alpha

0.00

Frctn Loss (m)

C & E Loss (m)

0akmi11s120815.rep

0.00
100.31

0.000010
9.87
62.05
0.13
3.04
3145.6
0.00
98.20
1.01
0.00
0.00

wt. n-val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top width (m)

Avg. Vvel. (m/s)
Hydr. Depth (m)
conv. (m3/s)

wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
cum volume (1000 m3)
Cum SA (1000 m2)

warning: Divided flow computed for this cross-section.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (m)
Right OB

vel Head (m)
0.035

W.S. Elev (m)
0.00

Crit w.s. (m)
0.49

E.G. Slope (m/m)

Q Total (m3/s)
0.03

Top width (m)

vel Total (m/s)
Max Ch1 ppth (m)
0.39

Cogvé Total (m3/s)
Length wtd. (m)
1.48

Min ch ET (m)
0.06

Alpha

0.00

Frctn Loss (m)

C & E Loss (m)

99.69
0.00
99.69

0.000017
7.14
33.03
0.15
2.42
1713.7
0.00
98.20
1.02
0.00
0.00

Element

wt. n-val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top width (m)

Avg. Vvel. (m/s)
Hydr. Depth (m)
conv. (m3/s)

wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
cum volume (1000 m3)
Cum SA (1000 m2)
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0.035
0.00
68.10
68.10
8.73
55.79
0.13
1.22
2781.0
56.35
0.12
6224.12

Left OB
0.035
0.00
41.40
41.40
6.37
27.77
0.15
1.49

1527.9
28.20
0.25

6224.12

0.035

o &~ B o ® O

.00
11
11
.04
.00
.13
.03

332.1

4,
0.
0.

72
17
00

Channel

0.035

0.00
5.59
5.59
0.
4
0

75

.00
.13
1.

40

179.0

4.
0.
0.

72
20
00




CROSS SECTION

RIVER: Hunsworth Beck

REACH: 3

INPUT
Description:

Station Elevation Data

Sta Elev

0 100.62

50 98.5

80 101.47
Manning's n values
Sta n val
0 .05

Bank Sta: Left

Expan.

50

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB
vel Head (m)
w.S. Elev (m)
10.00
crit w.s. (m)
5.63
E.G. Slope (m/m)
5.63
Q Total (m3/s)
1.45
Top width (m)
8.2
vel Total (m/s)
0.2
Max Ch1 bpth (m)
0.6
conv. Total (m3/s)
123.5
Length wtd. (m)
.39
Min ch E1 (m)
0.90
Alpha
0.00
Frctn Loss (m)
0.66

C & E Loss (m)
3.61

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

vel Head (m)

0.035

W:S. Elev (m)

Right

0akmi11s120815.rep

RS: 8.7
num= 13
Sta Elev Sta Elev Sta
10 100.16 20 100.45 30
50.5 98 60.5 98 61
90 102.46 100 103.15
num= 3
Sta n val Sta n val
50 .035 61 .035
Lengths: Left Channel Right
10 10 10

profile #PF 1

99.87 Element
0.01 wt. n-val.
99.86 Reach Len. (m)
98.52 Flow Area (m2)
0.000137 Area (m2)
12.13 Flow (m3/s)
25.58 Top width (m)
0.40 Avg. vel. (m/s)
1.86 Hydr. Depth (m)
1035.0 conv. (m3/s)
10.00

98.00

wetted Per. (m)
Shear (N/m2)

1.28 Stream Power (N/m s)
Cum Volume (1000 m3)
cum SA (1000 m2)

profile #PF 2

100.31 Element

0.01 wt. n-val.

100.31 Reach Len. (m)
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Elev
100.67
98.5

Sta

Elev

40 100.66

70

coeff Contr.

Left 0B
0.050
10.00
4.29
4.29
0.77
6.30
0.18
0.68
65.4
6.45
0.90
4787.79
1.76
6.92

Left OB
0.050
10.00

.1

99.98

Channel

0.035

10.
20.
20.
9.
11.
0.
1.

00
23
23
92
00
49
84

846.2

11.
2.
0.
2.
1.

41
39
00
50
99

Channel

0.035

10.

00

10.00
crit w.s. (m)

9.95

E.G. Slope (m/m)

.95

Q Total (m3/s)
2.41

Top width (m)
11.19

vel Total (m/s)
0.24

Max Ch1 bpth (m)
0.89

conv. Total (m3/s)
260.6

Length wtd. (m)
11.33

Min ch ET (m)
0.74

Alpha

0.00

Frctn Loss (m)
1.64

C & E Loss (m)
8.08

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

vel Head (m)
0.035

W.S. Elev (m)
10.00

crit w.s. (m)
4.19

E.G. Slope (m/m)
4.1

Q Total (m3/s)
1.08

Top width (m)

vel Total (m/s)
0.26

Max Ch1 pDpth (m)
0.59

cggv. Total (m3/s)
Length wtd. (m)
7.24

Min ch ET (m)
0.95

Alpha

0.00

Frctn Loss (m)
0.46

C & E Loss (m)
2.78

CULVERT

RIVER: Hunsworth Beck

0akmi11s120815.rep
98.60
0.000086

Flow Area (m2)

Area (m2)

14.95 Flow (m3/s)
38.74 Top width (m)
0.35 Avg. vel. (m/s)
2.31 Hydr. Depth (m)

1615.4 conv. (m3/s)

10.00 wetted Per. (m)
98.00 Shear (N/m2)
1.35 Stream Power (N/m s)

Cum Volume (1000 m3)
Ccum SA (1000 m2)

profile #PF 3

99.69 Element

0.01 wt. n-val.

99.67 Reach Len. (m)

98.48 Flow Area (m2)
0.000168 Area (m2)

10.82 Flow (m3/s)

23.58 Top width (m)

0.42 Avg. vel. (m/s)

1.67 Hydr. Depth (m)
835.2 conv. (m3/s)
10.00
98.00

wetted Per. (m)
Shear (N/m2)

1.25 Stream Power (N/m s)
Cum volume (1000 m3)
Cum SA (1000 m2)

Page 58

8.15
8.15
1.30
16.56
0.16
0.49
141.0
16.76
0.41
4787.79
2.13
8.03

Left OB
0.050
10.00

.19

.19

.57

.44

.18

.59

o O v O w w

44.1
5.56
0.94
4787.79
1.63
6.62

25.11
25.11
11.23
11.00
0.45
2.28
1213.9
11.41
1.85
0.00
2.72
2.00

Channel
0.035
10.00
18.17
18.17

9.17
11.00




0akmi11s120815.rep 0akmi11s120815.rep
REACH: 3 RS: 8.5
Culvert Name Shape Rise Span
INPUT Culvert #2 Arch 1.2 2.8
Description: Cl1iff Hollings Lane Bridge FHWA Chart # 41- Arch; Corrugated metal
Distance from Upstream XS = 2 FHWA Scale # 1 - 90 Degree headwall
Deck/Roadway Wwidth = 6 Solution Criteria = Highest U.S. EG
weir Coefficient = 1.4 Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss
Upstream Deck/Roadway Coordinates coef  Exit Loss Coef
num= 2 2 6 .015 .035 0 .5
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 1
40 100.45 97.8 223 100.45 97.8 Upstream Elevation = 98
Centerline Station = 56.125
Upstream Bridge Cross Section Data Downstream Elevation = 97.8
Station Elevation Data num= 13 Centerline Station = 10.555
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 100.62 10 100.16 20 100.45 30 100.67 40 100.66 CULVERT OUTPUT Profile #PF 1 cCulv Group: Culvert #1
50 98.5 50.5 98 60.5 98 61 98.5 70 99.98
80 101.47 90 102.46 100 103.15 Q Culv Group (m3/s) 6.07 culv Full Len (m) 6.00
# Barrels 1 culv vel us (m/s) 2.30
Manning's n values num= 3 Q Barrel (m3/s) 6.07 culv vel DS (m/s) 2.30
Sta n val Sta n val Sta n val E.G. US. (m) 99.87 Culv Inv E1 up (m) 98.00
0 .05 50 .035 61 .035 W.S. us. (m) 99.86 Culv Inv E1 Dn (m) 97.80
E.G. DS (m) 99.44 Culv Frctn Ls (m) 0.07
Bank Sta: Left Right Ccoeff Contr. Expan. W.S. DS (m) 99.40 Culv Exit Loss (m) 0.23
61 .1 .3 Delta EG (m) 0.43 Culv Entr Loss (m) 0.13
Delta wS (m) 0.46 Q weir (m3/s)
Downstream Deck/Roadway Coordinates E.G. IC (m) 99.42 weir sta Lft (m)
num= 2 E.G. 0C (m) 99.87 weir Sta Rgt (m)
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Culvert Control outlet weir Submerg
4.1 100.45 97.66 35 100.45 97.66 Culv WS Inlet (m) 99.20 weir Max Depth (m)
Culv wS outlet (m) 99.00 weir Avg Depth (m)
Downstream Bridge Cross Section Data Culv Nm1 Depth (m) weir Flow Area (m2)
Station Elevation Data num= 14 Culv Crt Depth (m) 0.77 Min E1 weir Flow (m) 100.37
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 105.61 0 100.37 4.13 100.41 4.43 100.41 4.43 97.8
12.93 97.8 13.52 99.2 16.96 101 22 101.35 32 101.64 CULVERT OUTPUT Profile #PF 2 Culv Group: Culvert #1
42 102.82 52 103.97 62 104.75 72 105.67
Q Culv Group (m3/s) 7.48 culv Full Len (m) 6.00
Manning's n values num= 3 # Barrels 1 culv vel us (m/s) 2.83
Sta n val Sta n val Sta n val Q Barrel (m3/s) 7.48 culv vel DS (m/s) 2.83
0 .05 4.43 .035  13.52 .03 E.G. US. (m) 100.31 Culv Inv EI1 uUp (m) 98.00
W.S. US. (m) 100.31 Culv Inv E1 Dn (m) 97.80
Bank Sta: Left Right Coeff Contr. Expan. E.G. DS (m) 99.64 Culv Frctn Ls (m) 0.10
4.43 13.52 .1 3 W.S. DS (m) 99.60 Culv Exit Loss (m) 0.36
Delta EG (m) 0.67 Culv Entr Loss (m) 0.20
Upstream Embankment side sTlope = 0 horiz. to 1.0 vertical Delta wS (m) 0.71 Q weir (m3/s)
Downstream Embankment side slope = 0 horiz. to 1.0 vertical E.G. IC (m) 99.81 weir Sta Lft (m)
Maximum allowable submergence for weir flow = 98 E.G. 0C (m) 100.31 weir Sta Rgt (m)
Elevation at which weir flow begins = Culvert Control outlet Weir Submerg
Ener?y head used in spillway design = Cculv WS Inlet (m) 99.20 weir Max Depth (m)
Spillway height used in design = culv ws outlet (m) 99.00 weir Avg Depth (m)
weir crest shape = Broad Crested Culv Nm1 Depth (m) weir Flow Area (m2)
Culv Crt pepth (m) 0.88 Min E1 wWeir Flow (m) 100.37
Number of cCulverts = 2
Culvert Name Shape Rise Span CULVERT OUTPUT Profile #PF 3 Culv Group: Culvert #1
Culvert #1 Arch 1.2 2.8
FHWA Chart # 41- Arch; Corrugated metal Q Culv Group (m3/s) 5.41 Cculv Full Len (m) 6.00
FHWA Scale # 1 - 90 Degree headwall # Barrels 1 culv vel us (m/s) 2.05
Solution Criteria = Highest U.S. EG Q Barrel (m3/s) 5.41 culv vel DS (m/s) 2.05
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss E.G. US. (m) 99.69 Culv Inv E1 up (m) 98.00
Coef  Exit Loss Coef W.S. Us. (m) 99.67 culv Inv ET Dn (m) 97.80
2 6 .015 .035 0 .5 E.G. DS (m) 99.35 Culv Frctn Ls (m) 0.05
1 W.S. DS (m) 99.31 Culv Exit Loss (m) 0.18
Upstream Elevation = 98 Delta EG (m) 0.34 Cculv Entr Loss (m) 0.11
Centerline Station = 52.375 Delta wS (m) 0.36 Q weir (m3/s)
Downstream Elevation = 97.8 E.G. IC (m) 99.23 weir Sta Lft (m)
Centerline Station = 6.808 E.G. 0C (m) 99.69 Weir Sta Rgt (m)
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Culvert Control

Culv WS Inlet (m)
Culv WS outlet (m)
Culv Nm1 Depth (m)
culv crt Depth (m)

0akmi11s120815.rep

outlet
99.20
99.00

0.72

CULVERT OUTPUT Profile #PF 1 cCulv

Delta EG (m)

Delta wS (m)

E.G. IC (m)

E.G. OoC (m)
Culvert Control
Culv WS Inlet (m)
Culv WS outlet (m)
culv Nm1 Depth (m)
Culv Ccrt Depth (m)

Q Culv Group (m3/s)
# Barrels

Q Barrel (m3/s)
E.G. US. (m)

w.S. us. (m)

E.G. DS (m)

w.S. DS (m)

CULVERT OUTPUT Profile #PF 2 cCulv

Barrels

Barrel (m3/s)

G. US. (m)

S. uUs. (m)

.G. DS (m)

.S. DS (m)

Delta EG (m)

Delta ws (m)

E.G. IC (m)

E.G. OoC (m)
Culvert Control
Culv WS Inlet (m)
culv WS outlet (m)
Culv Nm1 Depth (m)
culv Ccrt Depth (m)

EMEMO #HO

culv Group (m3/s)

7.48

CULVERT OUTPUT Profile #PF 3 cCulv

Delta EG (m)

Delta ws (m)

E.G. IC (m)

E.G. 0C (m)
Culvert Control
Culv WS Inlet (m)
Culv WS outlet (m)
culv Nm1 Depth (m)
culv crt Depth (m)

CROSS SECTION

Q Culv Group (m3/s)
# Barrels

Q Barrel (m3/s)
E.G. US. (m)

W.S. Us. (m)

E.G. DS (m)

W.S. DS (m)

weir Submerg

weir Max Depth (m)
weir Avg Depth (m)
weir Flow Area (m2)

Min E1 weir Flow (m)

Group: Culvert #2

culv Full Len (m)
Culv vel us (m/s)
Culv vel DS (m/s)
culv Inv E1 Up (m)
Culv Inv ET Dn (m)
culv Frctn Ls (m)
Culv Exit Loss (m)
Culv Entr Loss (m)
Q wWeir (m3/s)

weir Sta Lft (m)
weir Sta Rgt (m)
weir Submerg

weir Max Depth (m)
weir Avg Depth (m)
weir Flow Area (m2)

Min E1 weir Flow (m)

Group: Culvert #2

Culv Full Len (m)
Culv vel us (m/s)
culv vel DS (m/s)
culv Inv E1 Up (m)
culv Inv ET Dn (m)
Culv Frctn Ls (m)
Culv Exit Loss (m)
culv Entr Loss (m)
Q wWeir (m3/s)

weir Sta Lft (m)
weir Sta Rgt (m)
Weir Submerg

weir Max Depth (m)
weir Avg Depth (m)
weir Flow Area (m2)

Min E1 weir Flow (m)

Group: Culvert #2

culv Full Len (m)
culv vel us (m/s)
culv vel DS (m/s)
Culv Inv ET Up (m)
Culv Inv ET Dn (m)
Culv Frctn Ls (m)
culv Exit Loss (m)
Culv Entr Loss (m)
Q weir (m3/s)

weir Sta Lft (m)
weir Sta Rgt (m)
weir Submerg

weir Max Depth (m)
weir Avg Depth (m)
weir Flow Area (m2)

Min E1 weir Flow (m)
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RIVER: Hunsworth Beck

REACH: 3

INPUT
Description:

Station Elevation Data

Sta Elev
0 105.61
12.93 97.8 13.52
42 102.82
Manning's n values
sta n val
0 .05

Bank Sta: Left Right
4.43 13.52

Expan.

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m)
Right OB

vel Head (m)
0.030

W.S. Elev (m)
16.00

Crit w.s. (m)
0.04

E.G. Slope (m/m)
Q Total (m3/s)
0.01

Top width (m)

vel Total (m/s)
Max ChT1 pDpth (m)
0.1

Convé Total (m3/s)
Length wtd. (m)
0.44

Min ch E1T (m)
0.61

Alpha

0.00

Frctn Loss (m)
0.66

C & E Loss (m)
3.57

warning: The velocity head has changed by more than 0.5 ft (0.15 m).
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RS: 8

num=
Elev

100.37
99.2

103.97

num=
n val
.035

Lengths:

99.44
0.04
99.40

0.000692
12.13
9.48
0.86
1.60
461.1
16.00
97.80
1.00
0.03
0.02

14
Sta Elev
4.13 100.41
16.96 101
62 104.75
3
Sta n val
13.52 .03
Left channel Ri
16 16
Element
wt. n-val.

Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)
Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)
wetted Per. (m)
Shear (N/m2)

Sta
4.43

72

ght
16

Stream Power (N/m s)

cum vVolume (1000 m3)

Cum SA (1000 m2)

indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4

This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (m)
Right OB

99.64

Element
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Elev
100.41
101.35
105.67

sta
4.43
32

coeff Contr.

Left OB

16.00

3447.20
1.76
6.89

Left OB

.1

Cha
0.

16.
14.
14.
12.

This

Cha

Elev
97.8
101.64

nnel
035
00
15
15
12
.09

may

nnel




vel Head (m)
0.030

W.S. Elev (m)
16.00

Ccrit w.s. (m)
0.15

E.Gi STope (m/m)
Q Total (m3/s)
0.04

Top width (m)
v81 Total (m/s)

Max Ch1 ppth (m)
0.2

Conv. Total (m3/s)

1.6

Length wtd. (m)
0.86

Min ch ET (m)
1.25

Alpha

0.00

Frctn Loss (m)
1.64

C &

E Loss (m)
8.02

warning: The velocity head has changed by more than 0.5 ft (0.15 m).
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0.04

99.60

0.000718
14.95
9.85
0.93
1.80
558.1
16.00
97.80
1.01
0.03
0.03

wt. n-val.
Reach Len. (m) 16.00
Flow Area (m2)

Area (m2)

Flow (m3/s)

Top width (m)

Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)

wWetted Per. (m)
Shear (N/m2)

Stream Power (N/m s) 3447.20
Cum volume (1000 m3) 2.13

cum SA (1000 m2) 7.95

indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

vel Head (m)

0.030

w.S. Elev (m)

16.00

crit wW.s. (m)
0.01

E.G. Slope (m/m)
0.01

Q Total (m3/s)
0.00

Top width (m)
0.21

vel Total (m/s)

Max Ch1 bpth (m)
0.0

Conv. Total (m3/s)
0.1

Length wtd. (m)
0.24

Min ch ET (m)
0.32

Alpha

0.00
Frctn Loss (m)
0.46

profile #PF 3

99.35
0.03
99.31

0.000665
10.82
9.30
0.81
1.51
419.6
16.00
97.80
1.00
0.02

Element Left OB
wt. n-val.
Reach Len. (m) 16.00
Flow Area (m2)

Area (m2)

Flow (m3/s)

Top width (m)

Avg. Vvel. (m/s)

Hydr. Depth (m)

conv. (m3/s)

wetted Per. (m)

Shear (N/m2)

Stream Power (N/m s) 3447.20

cum vVolume (1000 m3) 1.63
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0.035
16.00
15.95
15.95
14.91

556.5
11.82
.50
.00
.60
.90

= N O ©

This may

Channel
0.035
16.00
13.33
13.33
10.82

9.09
0.81
1.47
419.6
11.53
7.54
0.00
2.29

C & E Loss (m)
2.74
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0.02

Cum SA (1000 m2)

6.60

warning: The velocity head has changed by more than 0.5 ft (0.15 m). Th
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Hunsworth Beck
REACH: 3

INPUT
Description:
Station Elevation Data

Sta Elev Sta
0 105.61 0
10.92 100.37 10.92
35 101.18 45
85 105.57
Manning's n values
Sta n val Sta
0 .05 10.92
Bank Sta: Left Right
Expan.
10.92 15.05

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m)
Right OB

vel Head (m)
0.030

W.S. Elev (m)
10.00

Crit w.s. (m)
0.06

E.G. Slope (m/m)

Q Total (m3/s)
0.03

Top width (m)

vel Total (m/s)

Max Ch1 ppth (m)
0.07

Conv‘.1 Total (m3/s)
Length wtd. (m)
0.97

Min ch ET (m)
5.01

Alpha

0.00

Frctn Loss (m)
0.66

C & E Loss (m)
3.56

RS: 7.12

num=
Elev
100.31
97.74
101.83

num=
n val
.035

Lengths:

99.39
0.26
99.14

0.007640
12.13
5.09
2.22
1.40
138.8
10.00
97.74
1.02
0.04
0.06

16
Sta Elev Sta
3.54 100.31 9.44
14.46 97.74 15.05
55 103.08 65
3
Sta n val
15.05 .03
Left Channel Right
10 10 10

Element

wt. n-val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top width (m)

Avg. Vvel. (m/s)
Hydr. Depth (m)
conv. (m3/s)

wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
cum volume (1000 m3)
Cum SA (1000 m2)
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Elev Sta
100.4 10.62
99 25
103.83 75

Coeff contr.
.1

Left OB C

10.00

4069.61
1.76
6.89

is may

hannel
0.035
10.00
5.39
5.39
12.10




0akmi11s120815.rep

warning: The velocity head has changed by more than 0.5 ft (0.15 m).
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4

This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

vel Head (m)
0.030

w.S. Elev (m)
10.00

crit w.s. (m)
0.31
E.G.151ope (m/m)
Q Total (m3/s)
0.26

Top width (m)

vel Total (m/s)

Max Ch1 Dpth (m)
0.1

Cogvé Total (m3/s)
Length wtd. (m)
2.14

Min ch ET (m)
11.39

Alpha

0.00

Frctn Loss (m)
1.64

C & E Loss (m)
8.00

profile #PF 2

99.59
0.29
99.30

0.007879
14.95
6.25
2.34
1.56
168.4
10.00
97.74
1.05
0.03
0.07

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
(m/s)
Hydr. Depth (m)

Avg. Vvel.

Conv. (m3/s)

wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Ccum SA (1000 m2)

Left OB

10.00

4069.61
2.13
7.95

warning: The velocity head has changed by more than 0.5 ft (0.15 m).
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4

This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

ve1 Head (m)

0.030

W.S. Elev (m)

10.00

Ccrit w.s. (m)

0.02

E.G. 2S1ope (m/m)

Q Tgta1 (m3/s)

Top width (m)

vel Total (m/s)

Profile #PF 3

99.30
0.22
99.08

0.007012
10.82
4.68
2.09

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)
Top width (m)

Avg. vel. (m/s)
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Left OB

10.00

This

may

Channel

0.035

10.
6.
6.

14.
4.
2.
1.

00
06
06
69
13
42
47

165.5

This

.49
72.
.00
.42

17

.79

may

Channel

0.035

10.
5.
5.

10.

.13

.10

00
15
15
81

0.32

Max Ch1 Dpth (m)
0.04

conv. Total (m3/s)

0.
Lgngth wtd. (m)
Min ch ET (m)
2.63

Alpha

0.00

Frctn Loss (m)
0.46

C & E Loss (m)
2.73
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1.34
129.2
10.00
97.74

1.01

0.04

0.04

Hydr. Depth (m)
conv. (m3/s)
wetted Per. (m)

Shear (N/m2)

Stream Power (N/m s)

Cum volume (1000 m3)
Cum SA (1000 m2)

warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4 .
This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Hunsworth Beck
REACH: 3

INPUT
Description:
Station Elevation Data

Sta Elev Sta
0 105.61 0
15.34 97.68 18.88
45 99.7 55
95 103.95 105
Manning's n values
Sta n val Sta
0 .05 15.34
Bank Sta: Left Right
Expan.
15.34 19.47
Left Levee Station=

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m)
Right OB

vel Head (m)

W.S. Elev (m)
13.00

crit w.s. (m)
5.24

E.G. Slope (m/m)
5.24

Q Total (m3/s)
4.18

Top width (m)
14.

vel Total (m/s)

Max Ch1 bpth (m)
0.3

Conv. Total (m3/s)

RS: 7.11

num=
Elev
99.35
97.68
100.83
104.76

num=
n val
.035

Lengths:

15.34

99.30
0.07
99.23
98.91
0.002239
12.13
18.66
1.07
1.55
256.3

18
Sta Elev Sta
7.08 99.41 9.44
19.47 98.8 25
65 101.46 75
115 105.84
3
Sta n val
19.47 .03
Left Channel Right
13 13 13
Elevation=  99.48
Element
wt. n-val.

Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)
Top width (m)
(m/s)
Hydr. Depth (m)

Avg. Vel.

Conv. (m3/s)
Page 66

1.25

129.1

6.27

56.51

4069.61 0.00

1.63 2.15

6.60 1.78
Elev Sta Elev
99.48 15.34 99.48
98.67 35 99.29
102.68 85 103.41

Coeff Contr.
.1 .3

Left 0B Channel

0.035

13.00 13.00

6.06

6.06

7.95

4.13

1.31

1.47

167.9




0akmi11s120815.rep

&g?ggh wtd. (m) 13.00 wetted Per. (m) 6.
Min ch ET (m) 97.68 Shear (N/m2) 20.
A{bgi 1.17  Stream power (N/m s)  5505.96 734.
Fectn Loss m 0.05  cum volume (1000 m3) 1.76 2.
c:&jg Loss (m) 0.02  cum SA (1000 m2) 6.89 1.

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.

35
95
45

74

may

Note: Multiple critical depths were found at this location. The critical

depth with the Towest, valid, energy was used.

CROSS SECTION OUTPUT Profile #PF 2

Rigﬁg.og1ev (m) 99.49 Element Left OB Channel
vel Head (m) 0.05 wt. n-val. 0.035
0.030
w.S. Elev (m) 99.44 Reach Len. (m) 13.00 13.00
Gitw.s. (m 99.01  Flow Area (m2) 6.93
EZ§;§s1ope (m/m) 0.001571  Area (m2) 6.93
Q Total (m3/s) 14.95 Flow (m3/s) 8.13
Tgbséidth (m) 23.24  Top width (m) 4.13
&gijiota1 (m/s) 0.96 Avg. Vvel. (m/s) 1.17
Max Ch1 Dpth (m) 1.76 Hydr. Depth (m) 1.68
conve Total (m3/s) 377.2  conv. (m3/s) 205.2
;é%ggh wed. (m) 13.00  wetted Per. (m) 6.56
Min ch ET (m) 97.68 Shear (N/m2) 16.26
A%bgi 1.13 Stream Power (N/m s) 5505.96 734.45
Frctn Loss (m) 0.04  cum volume (1000 m3) 2.13 2.36
C;&Zg Loss (m) 0.02 Cum SA (1000 m2) 7.95 1.75

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.

may

Note: Multiple critical depths were found at this location. The critical

depth with the Towest, valid, energy was used.

CROSS SECTION OUTPUT Profile #PF 3
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E.G. Elev (m) 99.22 Element Left OB Channel
Right OB
vel Head (m) 0.08 wt. n-val. 0.035
0.030
W.S. Elev (m) 99.14 Reach Len. (m) 13.00 13.00
&iw.s. (m) 98.64  Flow Area (m2) 5.71
Ezégzs1ope (m/m) 0.002541 Area (m2) 5.71
Q3T25a1 (m3/s) 10.82 Flow (m3/s) 7.72
Top width (m) 17.27 Top width (m) 4.13
%g?;iotaW (m/s) 1.11 Avg. vel. (m/s) 1.35
MST3§h1 Dpth (m) 1.46 Hydr. Depth (m) 1.38
Conv. Total (m3/s) 214.6 conv. (m3/s) 153.2
Lg%éih wtd. (m) 13.00  wetted Per. (m) 6.27
Wi eh 1 (m) 97.68  shear (N/m2) 22.69
A%bgg 1.20 Stream Power (N/m s) 5505.96 734.45
F?égg Loss (m) 0.05 Cum volume (1000 m3) 1.63 2.09
CZ&Z% Loss (m) 0.01 Cum SA (1000 m2) 6.60 1.74

warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical
depth with the Towest, valid, energy was used.

CROSS SECTION

RIVER: Hunsworth Beck

REACH: 3 RS: 7.10
INPUT
Description:
Station Elevation Data num= 23
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 105.61 0 99.96 5.9 98.92 14.75 98.84 16.52 99.24
23.6 99.12 26.55 99.18 30.68 99.25 31.27 99.27 31.57 99.27
31.57  97.62 35.11 97.62 35.74 98.7 40 99.15 50 99.25
60 99.66 70 100.65 80 102.02 90 103.13 100 103.74
110 104.12 120 105.02 130 105.82
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .05  31.57 .035 35.74 .03
Bank Sta: Left Right Lengths: Left channel Right Coeff Contr.
Expan.
31.57 35.74 8 10 12 .1 .3
Left Levee Station=  31.57 Elevation=  99.27

CROSS SECTION OUTPUT Profile #PF 1
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E.G. Elev (m)
Right OB
vel Head (m)
0.030
w.S. Elev (m)
12.00
crit w.s. (m)
0.40
E.G. Slope (m/m)
.4
Q Total (m3/s)
0.31
Top width (m)
vel Total (m/s)
Max Ch1 Dpth (m)
0.1
COgv% Total (m3/s)
Length wtd. (m)
2.77
Min ch E1 (m)
10.08
Alpha
0.00
Frctn Loss (m)
0.60

C & E Loss (m)
3.37

0akmi11s120815.rep
9.23

0.24
98.99
98.65

0.007096
12.13

6.93

2.10

1.37
144.0
10.03
97.62

1.07

0.04

0.01

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)

cum Volume (1000 m3)

cum SA (1000 m2)

Left OB

8.00

6224.12
1.76
6.89

Channel
0.035
10.00

5.38
5.38
11.82
4.17
2.20
1.29
140.3
6.16
60.73
1511.50
2.11
1.69

warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. .
This may indicate the need for additional cross sections.

Note: Multiple critical depths were found at this location.

depth with the lowest, valid, energy was used.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (m)
Right OB

vel Head (m)
0.030

W.S. Elev (m)
12.00

Ccrit w.s. (m)
1.15

E.G. Slope (m/m)
1.1

Q Total (m3/s)
0.89

Top width (m)

vel Total (m/s)
0.77

Max Ch1 bpth (m)
0.15

Conv. Total (m3/s)
10.

Length wtd. (m)
7.55

Min ch ET (m)
9.86

Alpha

0.00

99.43
0.25
99.18
98.84
0.006596
14.95
11.70
2.04
1.56
184.1
10.09
97.62
1.18

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. Vvel. (m/s)
Hydr. Depth (m)
Cconv. (m3/s)
wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
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Left OB

6224.12

The critical

Channel
0.035
10.00

6.18
6.18
14.06
4.17
2.28
1.48
173.1
6.35
62.88
1511.50

Frctn Loss (m)
1.53

C & E Loss (m)
7.72

0akmMi11s120815.rep

0.04
0.01

Cum volume (1000 m3)
Cum SA (1000 m2)

2.13
7.95

2.27
1.70

warning: Multiple water surfaces were found that could balance the energy
equation. The program selected the water surface .
whose main channel velocity head was the closest to the previously

computed cross section.

warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4 )
This may indicate the need for additional cross sections.

Note: Multiple critical depths were found at this location.

depth with the Towest, valid, energy was used.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (m)
Right OB
vel Head (m)
0.030
W.S. Elev (m)
12.00
crit w.s. (m)
0.27
E.G. Slope (m/m)
.27
Q Total (m3/s)
0.18
Top width (m)
vel Total (m/s)
0.65
Max Ch1 ppth (m)
0.12
Cogv. Total (m3/s)
Length wtd. (m)
2.29
Min ch ET (m)
7.62
Alpha
0.00
Frctn Loss (m)
0.41

C & E Loss (m)
2.57

99.15
0.21
98.94
98.58
0.006512
10.82
6.44
1.99
1.32
134.1
10.02
97.62
1.06
0.03
0.00

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)
Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
Cconv. (m3/s)
wetted Per. (m)

Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Left OB

6224.12

1.63
6.60

The critical

Channel
0.035
10.00

5.16
5.16
10.64
4.17
2.06
1.24
131.9
6.11
53.97

1511.50

2.02
1.68

warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. .
This may indicate the need for additional cross sections.

Note: Multiple critical depths were found at this location.

depth with the Towest, valid, energy was used.

CROSS SECTION

RIVER: Hunsworth Beck
REACH: 3

INPUT. i
Description:
Station Elevation Data

RS: 7.09

num=

34
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The critical




Note:

0.60
C & E Loss (m)
3.32

E.G. Elev (m)

Right OB

vel Head (m)
W:S. Elev (m)
21.00

crit w.s. (m)
1.90

0.

99.

0.
99.
98.

0akmi11s120815. rep

Sta Elev Sta Elev Sta Elev Sta
0 111.11 10 110.88 20 110.07 30
50 105.41 60 103.52 80 102.13 82.95
93.57 99.72 95.93 99.28 99.47 99.96 101.83
112.45 98.8 115.99 98.89 126.02 99.03 128.38
128.68 97.56 132.22 97.56 132.51 98.82 137.23
150 99.09 160 99.29 170 99.24 180
200 101.91 210 102.89 220 103.22 230
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .05 128.68 .017 132.51 .05
Bank Sta: Left Right Lengths: Left Channel Right
Expan.
128.68 132.51 15 18 21
Left Levee Station= 128.68 Elevation=  99.29
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (m) 99.18 Element
Right OB
vel Head (m) 0.33 wt. n-val.
0.050
w.S. Elev (m) 98.85 Reach Len. (m)
21.00
Cgii w.s. (m) 98.61 Flow Area (m2)
.17
E.Gi7s1ope (m/m) 0.002596 Area (m2)
Q0+8§a1 (m3/s) 12.13 Flow (m3/s)
Tgbs\gidth m 9.33  Top width (m)
Vgi gota] (m/s) 2.45 Avg. Vvel. (m/s)
.1
Max Ch1 bpth (m) 1.29 Hydr. Depth (m)
0.03
Cogvé Total (m3/s) 238.1 conv. (m3/s)
Lenésh wtd. (m) 18.00  wetted Per. (m)
5.5
Ménsgh ET (m) 97.56 Shear (N/m2)
Agﬁgg 1.07 Stream Power (N/m s)
Frctn Loss (m) 0.04 cum volume (1000 m3)

00 Cum SA (1000 m2)

CROSS SECTION OUTPUT Profile #PF 2

39 Element

34 wt. n-val.

05 Reach Len. (m)

76 Flow Area (m2)
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Elev
109.24
101.17

99.02 1
99.29 1
98.82
99.27
103.18

Coeff C

Left OB

15.00

11011.91
1.76
6.89

Multiple critical depths were found at this location. The
depth with the Towest, valid, energy was used.

Left OB

15.00

ontr.

.1

Channel
0.017
18.00

4.77
4.77
12.11
3.83
2.54
1.25
237.7
6.13
19.84
6160.92
2.06
1.65

critical

Channel
0.017
18.00

5.51

E.G. Slope (m/m)

Q Total (m3/s)
0.48

Top width (m)
14.5

vel Total (m/s)
0.2

Max Ch1 bpth (m)
0.13

conv. Total (m3/s)
Length wtd. (m)
14.56

Min ch ET (m)
3.07

Alpha

0.00

Frctn Loss (m)
1.51

C & E Loss (m)
7.59

Note:

0akMi11s120815.rep

0.002396 Area (m2)
14.95 Flow (m3/s)
18.39 Top width (m)

2.02 Avg. vel. (m/s)
1.49 Hydr. Depth (m)
305.4
18.13
97.56

conv. (m3/s)
wetted Per. (m)
Shear (N/m2)

1.64 Stream Power (N/m s) 11011.91

0.03 cum volume (1000 m3)
0.04 cum SA (1000 m2)

Multiple critical depths were found at this location.

depth with the Towest, valid, energy was used.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (m)
Right OB

vel Head (m)

0.050

W.S. Elev (m)
21.00

crit w.s. (m)
0.17

E.Gi STope (m/m)

Q Total (m3/s)
0.02

Top width (m)

vel Total (m/s)
0.09

Max Ch1 ppth (m)
0.03

cogv. Total (m3/s)
Length wtd. (m)
5.50

Min ch ET (m)
0.63

Alpha

0.00

Frctn Loss (m)
0.41

C & E Loss (m)
2.52

Note:

99.11 Element

0.26 wt. n-val.

98.85 Reach Len. (m)

98.53 Flow Area (m2)
0.002067 Area (m2)

10.82 Flow (m3/s)

9.33 Top width (m)
2.19 Avg. vel. (m/s)
1.29 Hydr. Depth (m)
238.0 conv. (m3/s)
18.00

97.56

wetted Per. (m)

Shear (N/m2)

1.07 Stream Power (N/m s) 11011.91

0.03 Cum volume (1000 m3)
0.00 Cum SA (1000 m2)

Multiple critical depths were found at this location.

depth with the Towest, valid, energy was used.

CROSS SECTION
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5.51
14.47
3.83
2.63
1.44
295.7
6.32
20.48
6160.92
2.13 2.21
7.95 1.66

The critical

Channel

0.017

Left OB
15.00 18.00
4.77
4.77
10.80
3.83
2.26
1.25
237.6
6.13
15.79
6160.92
1.63 1.97
6.60 1.64

The critical




RIVER: Hunsworth Beck
REACH: 3

INPUT. i
Description:
Station Elevation Data

Sta Elev Sta
-5 111.09 5
45 105.56 55

93.29 99.32 95.65
116.89 98.98 122.79
126.92  99.02 132.82

175 99 185

Manning's n values
sta n val Sta
-5 .05 123.09

Bank Sta: Left Right
Expan.
123.09 126.92

Left Levee Station=
Right Levee Station=

0akmi11s120815.rep

RS: 7.08

98.75
98.9

num=
n val
.015

Sta Elev Sta

15 110.79 25

75 102.13 81.49
98.6 99.82 100.96
123.09 99.1 123.09

145  99.06 155
195  99.05 205
3
Sta n val

126.92 .05

Lengths: Left Channel Right

123.09
126.92

20 20 20
Elevation= 99.1
Elevation=  99.02

CROSS SECTION OUTPUT Profile #PF 1

Elev Sta
109.46 35
99.86 89.75
99.01 105.09

97.5 126.63
99.14 165
100.05 215

coeff contr.
.1

E.G. Elev (m) 99.14 Element Left OB C
Right OB

vel Head (m) 0.32 wt. n-val.

w.S. Elev (m) 98.82 Reach Len. (m) 2.00

ci%gow.s. (m) 98.55 Flow Area (m2)

E.G. Slope (m/m) 0.001980 Area (m2)

Q Total (m3/s) 12.13 Flow (m3/s)

Top width (m) 3.79 Top width (m)

vel Total (m/s) 2.51 Avg. vel. (m/s)

Max ch1 ppth (m) 1.32 Hydr. Depth (m)

Cconv. Total (m3/s) 272.6 conv. (m3/s)

Length wtd. (m) 2.00 wetted Per. (m)

Min ch ET (m) 97.50 Shear (N/m2)

Alpha 1.00 Stream Power (N/m s) 10293.75 58
6076.66

Frctn Loss (m) 0.00 cum volume (1000 m3) 1.76

cj&zg Loss (m) 0.00  cum SA (1000 m2) 6.89
Note: Multiple critical depths were found at this location. The crit

depth with the Towest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #PF 2
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Elev
107.49
99.56
98.89
97.5
99.11
100.68

hannel
0.015
2.00
4.83
4.83
12.13
3.79
2.51
1.27
272.6
6.20
15.13
93.29
1.97
1.58

ical

E.G. Elev (m)
Right OB
vel Head (m)
0.050
W.S. Elev (m)
2.00
crit w.s. (m)
6.97
E.G. Slope (m/m)
.97
Q Total (m3/s)
1.33
Top width (m)
52.72
vel Total (m/s)
Max Ch1 bpth (m)
0.1
Conv. Total (m3/s)
37.0
Length wtd. (m)
52.74
Min ch E1T (m)
1.68
Alpha
6076.66
Frctn Loss (m)
1.42

C & E Loss (m)
6.88

0akmMi11s120815.rep
9.32

0.22
99.10
98.71

0.001299
14.95
78.94

0.95

1.60
414.8

2.00
97.50

4.79

0.00

0.03

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
wetted Per. (m)
Shear (N/m2)

Left 0B
0.050
2.00
2.94
2.94
0.55
2.39
0.19
0.13

2

15.1
22.41
1.67

Stream Power (N/m s) 10293.75

Cum Volume (1000 m3)
Cum SA (1000 m2)

2.10
7.78

Channel

0.015
2.00
5.91
5.91
13.07
3.83
2.21
1.54
362.6
6.69
11.26
5893.29
2.11
1.59

warning: Multiple water surfaces were found that could balance the energy
equation. The program selected_the water surface )
whose main channel velocity head was the closest to the previously

computed cross section.

warning: Divided flow computed for this cross-section. .
Note: ~ Multiple critical depths were found at this location.
depth with the Towest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (m)
Right OB
vel Head (m)
W.S. Elev (m)
2.00
crit w.s. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top width (m)
vel Total (m/s)
Max ch1 pbpth (m)
Conv. Total (m3/s)
Length wtd. (m)

Min ch ET (m)

99.08
0.25
98.83
98.48
0.001539
10.82
3.79
2.22
1.33
275.8
2.00
97.50

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)
Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)
wetted Per. (m)
Shear (N/m2)
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Left OB

The critical

Channel
0.015
2.00
4.87
4.87
10.82




Alpha

6076.66
Frctn Loss (m)
0.41

C & E Loss (m)
2.46

Note:
depth with the Towest,

BRIDGE

RIVER: Hunsworth Beck
REACH: 3

INPUT

Description:

Distance from Upstream XS
Deck/Roadway width

weir Coefficient

Upstream
num=
Sta Hi Cord Lo Cord
123.09 99.09 98.91

0akmi11s120815.rep
1.00 Stream Power (N/m s) 10293.75

1.63
6.60

0.00
0.00

RS: 7.075

2
13
- 1.4

Deck/Roadway Ccoordinates

Sta Hi Cord Lo Cord

Upstream Bridge Cross Section Data

Station Elevation Data

Sta Elev Sta

-5 111.09 5

45 105.56 55

93.29 99.32  95.65
116.89 98.98 122.79
126.92  99.02 132.82
175 99 185

Manning's n values

Sta n val Sta

-5 .05 123.09

Bank Sta: Left Right
123.09 126.92

Left Levee Station=

Right Levee Station=

126.92 99.09 98.91
num=
Elev Sta Elev
111.59 15 110.79
103.9 75 102.13
99.39 98.6 99.82
99.1 123.09 99.1
98.75 145 99.06
98.9 195  99.05
num= 3
n val Sta n val
.015 126.92 .05
Coeff Contr. Expan.
.1 .3
123.09 Elevation=
126.92 Elevation=

Downstream Deck/Roadway coordinates

num=
Sta Hi Cord Lo Cord
51.89 99.07 98.89

Sta Hi Cord Lo Cord

Downstream Bridge Cross Section Data

Station Elevation Data

Sta Elev Sta

0 107.79 5

34.19 99.23 40.09
52.48 97.49 56.02
80.21 98.66 85.52
125 98.69 135

Manning's n values

Sta n val Sta

0 .05 51.89

Bank Sta: Left Right
51.89 56.61

56.61 99.07 98.89
num= 25
Elev Sta Elev
105.68 15 104.53
99.23 45.99 99.17
97.49 56.61 99.04
98.75 93.78 98.93
98.66 145  98.67
num= 3
n val Sta n val
.035 56.61 .05
Coeff contr. EXpan.
.1 .3
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cum Volume (1000 m3)
Cum SA (1000 m2)

Multiple critical depths were found at this location.
valid, water surface was used.

Sta

25
81.49
100.96
123.09
155
205

99.1
99.02

Sta
24.75
48.35
62.51

105

155

Elev
109.46
99.86
99.01
97.5
99.14
100.05

Elev
99.44
98.97

98.9
98.89
99.49

5893.29

Sta

35
89.75
105.09
126.63
165
215

28.88
51.89
71.36
115
165

1.89
1.58

The critical

Elev
107.49
99.56
98.89
97.5
99.11
100.68

0akmi11s120815.rep

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir

weir crest shape

Number of Bridge Coefficient Sets

Tow begins
Energy head used in spillway design
Spillway height used in design

Low Flow Methods and Data

Energy
Momentum

cd

Selected Low Flow Methods = Energy

High Flow Method

Pressure and weir flow
Submerged Inlet cd

Submerged Inlet + outlet cd

Max Low Cord

Additional Bridge Parameters
Add Friction component to Momentum

Do not add weight component to Momentum

Class B flow critical depth computations use critical depth

inside the bridge at the upstream end

Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Profile #PF 1

E.G. US. (m)
Inside BR DS
W.S. US. (m)
99.02
Q Total (m3/s)
8.99
Q Bridge (m3/s)
.51
Q We1r (m3/s)
We1r Sta Lft (m)
0.48
weir Sta Rgt (m)
5.33
weir Submerg
0.17
weir Max Depth (m)
7.67
Min ET weir Flow (m)
0.27
Min E1 Prs (m)
105.
De1ta EG (m)
44.2
De]ta ws (m)
94.2
BR Open Area (m2)
0.02
BR Open vel (m/s)
0.02
coef of Q
80

Br sel Method
0.00

99.
98.
12.
12.

99.
.91
.16
.04
.18
.52

N U1 O O

14
82
13
13

02

Energy only

.98

Broad Crested

1

o
(o]

Element

E.G. Elev (m)

W.S. Elev (m)

Crit w.s. (m)

Max ch1 ppth (m)
vel Total (m/s)
Flow Area (m2)
Froude # chl
Specif Force (m3)
Hydr Depth (m)
W.P. Total (m)
Conv. Total (m3/s)
Top width (m)
Frctn Loss (m)

C & E Loss (m)
Shear Total (N/m2)

power Total (N/m s)

Page 76

0 horiz.
0 horiz.

to 1.0 vertical
to 1.0 vertical

Inside BR US
99.14

98.81

98.55

.31
.52
.80
.72
.23
.27
6.19
270.7
3.79
0.03
0.09
15.30
-239.39

R o O A~ N B
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warning: The sluice gate calculations did not converge during pressure/weir flow
calculations.
Note: Momentum answer is not valid if the water surface is above the Tow
chord or if there is weir flow. The momentum

answer has been disregarded.
Note: The downstream water surface is below the minimum elevation for
pressure flow. The sluice gate equations were used

for pressure flow.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical
depth with the Towest, valid, water surface was used.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical
depth with the lowest, valid, water surface was used.

BRIDGE OUTPUT Profile #PF 2

InEigé gg.ng) 99.32 Element Inside BR US
W.S. Us. (m) 99.10 E.G. Elev (m) 99.28
Qogota1 (m3/s) 14.95 W.S. Elev (m) 99.18
Qoér1dge (m3/s) 10.01 crit w.s. (m) 99.18

98Q8391r (m3/s) Max ch1 ppth (m) 1.68
We1r Sta Lft (m) vel Total (m/s) 0.68

sz}r Sta Rgt (m) Flow Area (m2) 21.92
9w2?r Submerg Froude # chl 0.36
OWézr Max Depth (m) Specif Force (m3) 8.79
QM?% E1 weir Flow (m) 99.02 Hydr Depth (m) 0.23
Oin €1 prs (m) 98.91  w.p. Total (m) 106.10

108.44
Delta EG (m) 0.28 Conv. Total (m3/s) 301.2

29%e1ta ws (m) 0.11 Top width (m) 95.77

782 Open Area (m2) 5.18 Frctn Loss (m) 0.03
OBg7open vel (m/s) 1.93 C & E Loss (m) 0.03
chgf of Q Shear Total (N/m2) 4.99
;BEOSe1 Method Energy only power Total (N/m s) -239.39

warning: The energy upstream of the bridge computed by the orifice equation was
below critical depth. The pressure solution

has been disregarded.
Note: Momentum answer is not valid if the water surface is above the Tow
chord or if there is weir flow. The momentum

answer has been disregarded.

Note: The downstream water surface is above the minimum elevation required
for orifice flow. The orifice flow equation was
Page 77
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used for pressure flow.
Note: Pressure/weir flow was attempted because the energy, Tow flow method
was high enough. However, the

pressure/weir flow answer was below the low chord. Therefore, the
pressure/weir answer is not valid.
warning: The energy equation could not be balanced within the specified number
of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that
there is not a valid subcritical answer. The program

defaulted to critical depth.
Note: Multiple critical depths were found at this Tlocation. The critical
depth with the Towest, valid, water surface was used.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4

This may indicate the need for additional cross sections.

BRIDGE OUTPUT Profile #PF 3

E.G. US. (m) 99.08 Element Inside BR US
Inside BR DS
98W9§ us. (m) 98.83 E.G. Elev (m) 99.08
Qggota] (m3/s) 10.82 W.S. Elev (m) 98.82
Q Br1dge (m3/s) 10.82 Crit wW.S. (m) 98.48
Q we1r (m3/s) Max Ch1 ppth (m) 1.32
47
Ow§8r Sta Lft (m) vel Total (m/s) 2.23
weir Sta Rgt (m) Flow Area (m2) 4.85
21.81
OWE;F Submerg Froude # chl 0.63
6wegr Max Depth (m) Specif Force (m3) 5.63
.7
Min E1 weir Flow (m) 99.02 Hydr Depth (m) 1.28
0.24
Min E1 Prs (m) 98.91 w.P. Total (m) 6.21
102.57
2ODe}ta EG (m) 0.14 Conv. Total (m3/s) 274.4
7.
9 D§1ta ws (m) 0.16 Top width (m) 3.79
1.27
OBSZOpen Area (m2) 5.18 Frctn Loss (m) 0.03
éRZOpen vel (m/s) 2.23  C&E Loss (m) 0.07
Cgef of Q Shear Total (N/m2) 11.91
5
Br Sel Method Energy only power Total (N/m s) -239.39

0.00

warning: The sluice gate calculations did not converge during pressure/weir flow
calculations.
Note: Momentum answer is not valid if the water surface is above the Tow
chord or if there is weir flow. The momentum

answer has been disregarded.
Note: The downstream water surface is below the minimum elevation for
pressure flow. The sluice gate equations were used
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for pressure flow.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical
depth with the Towest, valid, water surface was used.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical
depth with the Towest, valid, water surface was used.

CROSS SECTION

RIVER: Hunsworth Beck

REACH: 3 RS: 7.07
INPUT
Description:
Station Elevation Data num= 25
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 107.79 5 105.68 15 104.53 24.75 99.44 28.88 99.38

34.19 99.23 40.09 99.23 45.99 99.17 48.35 98.97 51.89 98.89
52.48 97.49 56.02 97.49 56.61 99.04 62.51 98.9 71.36 98.72

80.21 98.66 85.52 98.75 93.78 98.93 105  98.89 115 98.8
125 98.69 135 98.66 145 98.67 155  99.49 165 100.27
Manning's n values num= 3
sta n val Sta n val Sta n val
0 .05  51.89 .035 56.61 .05

Bank Sta: Left Right Coeff contr.

Expan.

Lengths: Left Channel Right
51.89 56.61 33 33 33 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m) 98.98 Element Left OB Channel
Right OB
vel Head (m) 0.20 wt. n-val. 0.035
0.050
géséoE1ev (m) 98.78 Reach Len. (m) 33.00 33.00
c?‘g w.s. (m 98.51  Flow Area (m2) 5.23
.95
EéGé551Ope (m/m) 0.006817 Area (m2) 5.23
Ql'i'gza'l m3/s) 12.13  Flow (m3/s) 10.89
Tg{a(ﬂidth m 52.59  Top width (m) 4.57
48.
V813Iota1 (m/s) 1.32 Avg. Vvel. (m/s) 2.08
Max Ch1 bpth (m) 1.29  Hydr. Depth (m) 1.14
0.08
ngvb Total (m3/s) 146.9 conv. (m3/s) 131.9
Lgnggh wtd. (m) 33.00 wetted Per. (m) 6.32
48.
Min gh ET (m) 97.49 Shear (N/m2) 55.37
5.4
Agpgg 2.23 Stream Power (N/m s) 7899.86 0.00
FSEEE Loss (m) 0.22 cum volume (1000 m3) 1.76 1.87
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2.32
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0.00

Cum SA (1000 m2)

warning: Divided flow computed for this cross-section.

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB
vel Head (m)
0.050
W.S. Elev (m)
3.00

Crit w.s. (m)
18.67

E.G. Slope (m/m)
18.67

Q Total (m3/s)
6.52

Top width (m)

89.99

vel Total (m/s)
0.35

Max Ch1 Dpth (m)
0.21

conv. Total (m3/s)
130.8

Length wtd. (m)

90.01

Min ch ET (m)
5.05

Alpha

0.00

Frctn Loss (m)
1.07

C & E Loss (m)
5.25

warning: Divided flow

warning: The velocity head has changed by more than 0.5 ft (0.15 m).

Profile #PF 2

99.04
0.06
98.99
98.90
0.002483
14.95
98.43
0.60
1.50
300.0
33.00
97.49
3.06
0.17
0.04

Element

wt. n-val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top width (m)

Avg. Vvel. (m/s)
Hydr. Depth (m)
conv. (m3/s)

wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
cum volume (1000 m3)
Cum SA (1000 m2)

computed for this cross-section.

indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

vel Head (m)
0.050

W.S. Elev (m)
33.00

crit w.s. (m)
0.09

E.G. Slope (m/m)

Q Total (m3/s)
0.01

Top width (m)
15

vel Total (m/s)

Profile #PF 3

98.94
0.27
98.67
98.43
0.008906
10.82
20.17
2.24

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)
Top width (m)

Avg. vel. (m/s)
Page 80

6.86

Left OB
0.050
33.00
.20
.20
.03
.73
.14
.05
0.6
3.73

O O w O o o

1.31
7899.86
2.06
7.54

Left OB

33.00

Channel

0.035

33.
.19
.19
.40
.70
.36
.32

= » 0O O O

00

168.6

6.
22.
0.
1.
1.

66
65
00
99
55

This may

Channel

0.035

33.
4.
4,

10.

.49

.28

00
74
74
81
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0.06 Conv. Total (m3/s) 152.8 conv. (m3/s) 1.1 148.4
Max Ch1 bpth (m) 1.18 Hydr. Depth (m) 1.06 .4
0.01 Length wtd. (m) 24.96 wetted Per. (m) 0.80 5.46
conv. Total (m3/s) 114.7 conv. (m3/s) 114.6 1.59
0.1 Min ch E1 (m) 97.24 Shear (N/m2) 12.36 64.94
Length wtd. (m) 33.00 wetted Per. (m) 6.08 15.99
15.69 Alpha 1.11 Stream Power (N/m s) 10293.75 0.00
Min ch ET (m) 97.49 Shear (N/m2) 68.02 4225.70
0.48 Frctn Loss (m) 0.26 Cum volume (1000 m3) 1.76 1.68
Alpha 1.04 Stream Power (N/m s) 7899.86 0.00 0.34
0.00 C & E Loss (m) 0.02 Cum SA (1000 m2) 6.85 1.38
Fgcgn Loss (m) 0.25 Cum volume (1000 m3) 1.63 1.78 1.51
.27
C &65 Loss (m) 0.02 cum SA (1000 m2) 6.57 1.53
1.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
warning: Divided flow computed for this cross-section. conveyance) is less than 0.7 or greater than 1.4
This may indicate the need for additional cross sections.
CROSS SECTION Note: Multiple critical depths were found at this location. The critical
depth with the Towest, valid, energy was used.
RIVER: Hunsworth Beck CROSS SECTION OUTPUT Profile #PF 2
REACH: 3 RS: 7.05
INPUT E.G. Elev (m) 98.83 Element Left OB Channel
Description: Right OB
Station Elevation Data num= 32 vel Head (m) 0.46 wt. n-val. 0.050 0.040
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 0.050
0 112.63 10 111.93 20 110.98 30 109.43 40 107.29 w.S. Elev (m) 98.37 Reach Len. (m) 30.00 25.00
50 105.82 60 99.8 70  99.67 80 99.12 81.18 98 20.00
81.77 97.24 85.31 97.24 85.9 98 88.26 98.87 97.7 98.37 Crit w.s. (m) 98.37 Flow Area (m2) 0.07 4.86
102.42 98.34 105.96 98.28 109.5 98.39 112.45 98.12 117.76 98.18 0.18
123.07 98.21 127.5 98.23 131.63 99.36 135.17 98.27 145 98.74 E.G. Slope (m/m) 0.017218 Area (m2) 0.07 4.86
155 98.7 165 98.54 175 98.42 185 98.6 195 98.98 .
205 99.93 215 100.64 Q0T$§a1 (m3/s) 14.95 Flow (m3/s) 0.05 14.76
Manning's n values num= 3 Top width (m) 6.10 Top width (m) 0.38 4.72
Sta n val Sta n val Sta n val .
0 .05 81.18 .04 85.9 .05 vel Total (m/s) 2.92 Avg. vel. (m/s) 0.68 3.03
Bank Sta: Left Right Lengths: Left Channel Right Ccoeff contr. M8x1§h1 Dpth (m) 1.13 Hydr. Depth (m) 0.18 1.03
Expan. .
81.18 85.9 30 25 20 .1 .3 conv. Total (m3/s) 113.9 conv. (m3/s) 0.4 112.5
Right Levee Station=  88.26 Elevation=  98.87 1.1
Length wtd. (m) 24.53 wetted Per. (m) 0.53 5.46
CROSS SECTION OUTPUT Profile #PF 1 1.06
Mgnggh ET (m) 97.24 Shear (N/m2) 22.36 150.25
28.
E.G. Elev (m) 98.76 Element Left OB Channel Alpha 1.06 Stream Power (N/m s) 10293.75 0.00
Right OB 4225.70
geg Bead (m) 0.21 wt. n-val. 0.050 0.040 Fgctg Loss (m) 0.22 cum Volume (1000 m3) 2.06 1.81
.05 .7
g6560E1ev (m) 98.55 Reach Len. (m) 30.00 25.00 C3& E Loss (m) 0.10 Cum SA (1000 m2) 7.47 1.39
. .75
Ccrit w.s. (m) 98.22 Flow Area (m2) 0.16 5.74
0.41
E.G. Slope (m/m) 0.006302 Area (m2) 0.16 5.74
0.41 warning: The energy equation could not be balanced within the specified number
Q Total (m3/s) 12.13 Flow (m3/s) 0.09 11.78 of iterations. The program used critical depth
0.27 for the water surface and continued on with the calculations.
Top width (m) 6.80 Top width (m) 0.58 4.72 warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
. indicate the need for additional cross sections.
vel Total (m/s) 1.92 Avg. Vvel. (m/s) 0.54 2.05 warning: The conveyance ratio (upstream conveyance divided by downstream
0.64 conveyance) is less than 0.7 or greater than 1.4.
Max Ch1 ppth (m) 1.31 Hydr. Depth (m) 0.28 1.22 This may indicate the need for additional cross sections.
0.28 warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
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and previous cross section. This may indicate the

need for additional cross sections.
warning: During the standard step iterations, when the assumed water surfa
set equal to critical depth, the calculated

water surface came back below critical depth. This indicates tha
there 1is not a valid subcritical answer. The program

defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critic
depth with the Towest, valid, energy was used.

CROSS SECTION OUTPUT Profile #PF 3

R‘iS}.ﬁG:-OE-Iev (m) 98.67 Element Left OB Cha
vel Head (m) 0.19 wt. n-val. 0.050 0
R m 98.48  Reach Len. (m) 30.00 25.
it m 98.15  Flow Area (m2) 0.12 5.
E?é?ls1ope (m/m) 0.006296  Area (m2) 0.12 5.
Qz?§§a1 m3/s) 10.82  Flow (m3/s) 0.06 10.
Tg?zgidth (m) 6.51 Top width (m) 0.50 4,
vel Total (m/s) 1.86 Avg. Vvel. (m/s) 0.49 1.
Mg§5§h1 ppth (m) 1.24  Hydr. pepth (m) 0.24 1.
coner Total (m3/s) 136.4  conv. (m3/s) 0.7 13
Lisggh wtd. (m) 24.97  wetted Per. (m) 0.69 5.
Min ch ET (m) 97.24 Shear (N/m2) 10.66 60.
%%bag 1.09 Stream Power (N/m s) 10293.75 0.

4225.70
Frctn Loss (m) 0.27 cum Volume (1000 m3) 1.63 1.
Ci&ig Loss (m) 0.02 Cum SA (1000 m2) 6.56 1.

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critic
depth with the Towest, valid, energy was used.

CROSS SECTION

RIVER: Hunsworth Beck

REACH: 3 RS: 7.04
INPUT
Description:
Station Elevation Data num= 28
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 109.42 10 108.24 20 106.72 30 105.98 40
50 99.32 60 98.5 70 98.6 80 98 80.5
84.04 97.03 84.63 98 85.81 98.1 93.19 98.2 99.09
107.35 98.18 114.43 98.2 118.56 98.2 120.33 98.13 122.1
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130 98.62 140  98.59 150 98.47 160 98.21 170  98.17

180  98.55 190 99.3 200 100.18
Manning's n values num= 3

sta n val Sta n val Sta n val

0 .035 80 .04 84.63 .05
Bank Sta: Left Right Lengths: Left channel Right Coeff Contr.
Expan.
80 84.63 35 40 46 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

Rigﬁg.og1ev (m) 98.48 Element Left OB Channel
vel Head (m) 0.43 wt. n-val. 0.035 0.040
2:250E1ev (m) 98.04 Reach Len. (m) 35.00 40.00
.. (m 98.04  Flow Area (m2) 0.02 4.16
Egégis1ope (m/m) 0.021006 Area (m2) 0.02 4.16
Q Total (m3/s) 12.13 Flow (m3/s) 0.00 12.12
Tgbzgidth (m) 5.85  Top width (m) 0.71 4.63
Ve1 ;ota1 (m/s) 2.90 Avg. vel. (m/s) 0.32 2.91
Max Cch1l ppth (m) 1.01 Hydr. Depth (m) 0.02 0.90
ane Total (m3/s) 83.7 Conv. (m3/s) 0.0 83.6
ngggh wtd. (m) 40.06 wetted Per. (m) 0.71 5.77
M1?3§h ET (m) 97.03 Shear (N/m2) 4.39 148.60
Alpha 1.01 Stream Power (N/m s) 9575.58 0.00
Fectn Loss (m) 0.29  cum volume (1000 m3) 1.76 1.56
c:&ig Loss (m) 0.09  cum SA (1000 m2) 6.83 1.27

warning: The energy equation could not be balanced within the specified number
of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that
there is not a valid subcritical answer. The program

defaulted to critical depth.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (m) 98.47 Element Left OB Channel
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Right OB
vel Head (m)
0.050
w.S. Elev (m)
6.00

crit wW.s. (m)
7.14

E.G. Slope (m/m)
7.14

Q Total (m3/s)
3.23

Top width (m)
56.86

vel Total (m/s)
0.45

Max Ch1 bpth (m)
0.13

conv. Total (m3/s)
36.7

Length wtd. (m)
56.87

Min ch ET (m)
9.57

Alpha

0.00

Frctn Loss (m)
0.68

C & E Loss (m)
3.17

0akmi11s120815.rep

0.17
98.30
98.34

0.007770
14.95
66.46

1.13

1.27
169.6
40.80
97.03

2.62

0.27

0.09

wt. n-val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top width (m)

Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)

wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
cum volume (1000 m3)
Cum SA (1000 m2)

warning: Divided flow computed for this cross-section.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). Th
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

and previous cross section.

This may indicate the

need for additional cross sections.

Note:

Multiple critical depths were found at this location.

depth with the Towest, valid, energy was used.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (m)
Right OB
vel Head (m)
W.S. Elev (m)
46.00
Ccrit w.s. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top width (m)
vel Total (m/s)
Max ch1 ppth (m)
Conv. Total (m3/s)

Length wtd. (m)

98.38
0.42
97.96
97.96
0.022410
10.82
4.59
2.86
0.93
72.3
40.07

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)

wetted Per. (m)
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35.00
.74
.74
.53
.97
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.15
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4.98
11.35
9575.58
2.05
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Left OB C

35.00

0.040

is may

ical

hannel
0.040
40.00
3.79
3.79
10.82
4.59
2.86
0.83
72.3
5.68

Min ch ET (m)
Alpha

0.00

Frctn Loss (m)

C & E Loss (m)
1.33
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97.03
1.00
0.29
0.09

Shear (N/m2)

Stream Power (N/m s)
Cum volume (1000 m3)
Ccum SA (1000 m2)

9575.58
1.63
6.55

146.56
0.00
1.50
1.26

warning: The energy equation could not be balanced within the specified number

of iterations.

The program used critical depth

for the water surface and continued on with the calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 m).
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

and previous cross section.

This m

ay indicate the

need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated

water surface came back below critical depth.

there is not a valid subcritical answer.

The program

defaulted to critical depth.

CROSS SECTION

RIVER: Hunsworth Beck
REACH: 3
INPUT

Description:
Station Elevation Data

Sta Elev Sta
0 107.16 10
50 97.13 60
69.63 96.81 73.76
95 97.82 106.8
140 98.49 150
190 98.3 200
Manning's n values
Sta n val Sta
0 .035 65
Bank Sta: Left Right
Expan.
65 69.63
Left Levee Station=
Right Levee Station=

RS: 7.03

num=
Elev
106.22
98.29
98.06
97.87 1
98.41
98.85

num=

n val
.04

Lengths:

60
76.71

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m)
Right OB

vel Head (m)

0.050

w.S. Elev (m)

46.00

Crit w.s. (m)

1.85
E.G. Slope (m/m)

97.99

0.12
97.87
97.53

0.003672

28
Sta Elev Sta
20 105.71 30
65 97 65.5
76.71 98.54 86.74
16.83 97.78 122.73
160 98.25 170
210 99.86
3
Sta n val
69.63 .05
Left Channel Right
53 50 46
Elevation=  98.29
Elevation=  98.54
Element
wt. n-val.

Reach Len. (m)
Flow Area (m2)

Area (m2)
Page 86
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This indicates that

Elev Sta Elev
104.51 40 99.17
96.64 69.04 96.64
97.9 89.1 97.9
97.78 126.86 97.71
98.05 180 99.97

Coeff Contr.

Left OB
0.035
53.00

1.46
1.46

.1

Channel
0.040
50.00

5.55
5.55




1.85

Q Total (m3/s)
1.42

Top width (m)

vel Total (m/s)

Max Ch1 bpth (m)
0.53

conv. Total (m3/s)
23.5

Length wtd. (m)
3.65

Min ch ET (m)
18.23

Alpha

3672.71

Frctn Loss (m)

0.29

C & E Loss (m)
1.40

0akmi11s120815.rep

12.13
11.49
1.37
1.23
200.2
50.15
96.64
1.24
0.26
0.01

Flow (m3/s)

Top width (m)
Avg. Vvel. (m/s)
Hydr. Depth (m)
conv. (m3/s)
wetted Per. (m)

Shear (N/m2)

1.42
3.36
0.97
0.43
23.4
3.47
15.13

Stream Power (N/m s) 10054.35

cum volume (1000 m3)

Cum SA (1000 m2)

1.73
6.76

9.29
4.63
1.67
1.20
153.3
4.77
41.87
2872.67
1.37
1.08

warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4 .
This may indicate the need for additional cross sections.

Note: :
upstream section.
Note:

Multiple critical depths were found at this location.

depth with the Towest, valid, energy was used.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (m)
Right OB

vel Head (m)
0.050

w.S. Elev (m)
46.00

crit wW.Ss. (m)
2.2

E.G. Slope (m/m)

Q Total (m3/s)
1.90

Top width (m)

vel Total (m/s)

MSX Ch1 ppth (m)

.5

conv. Total (m3/s)
30.6

Length wtd. (m)
4.03

Min ch ET (m)

21.25

Alpha

3672.71

Frctn Loss (m)

0.47

C & E Loss (m)
1.77

98.12
0.14
97.98
97.64
0.003879
14.95
12.28
1.47
1.34
240.1
50.23
96.64
1.25
0.26
0.01

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. Vvel. (m/s)
Hydr. Depth (m)
conv. (m3/s)
wetted Per. (m)
Shear (N/m2)

Left 0B
0.035
53.00

1.85

.85
.00

79

.08

.49

32.1

3.91

o B O w N R

18.00

Stream Power (N/m s) 10054.35

cum Volume (1000 m3)

Cum SA (1000 m2)
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2.00
7.24

Hydraulic jump has occurred between this cross section and the previous

The critical

Channel

0.040

177.4
4.77
48.26
2872.67
1.46
1.09

Note: 2
upstream section.
Note:

0akmi11s120815.rep

depth with the lowest, valid, energy was used.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (m)
Right OB

vel Head (m)

0.050

W.S. Elev (m)

46.00

crit w.s. (m)
1.64

E.G. Slope (m/m)
1.64

Q Total (m3/s)
1.21

Top width (m)
3.30

vel Total (m/s)
0.73

Max Ch1 ppth (m)
0.50

Conv. Total (m3/s)
20.1

Length wtd. (m)
3.44

Min ch E1T (m)
16.91

Alpha

3672.71

Frctn Loss (m)

0.22

C & E Loss (m)
1.26

97.92
0.11
97.81
97.47
0.003613
10.82
11.06
1.32
1.17
180.0
50.10
96.64
1.23
0.27
0.01

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
Cconv. (m3/s)
wetted Per. (m)
Shear (N/m2)

Multiple critical depths were found at this location.

Left OB

0.0
53.

1
1
1.
3
0
0
19

3.
13.

Hydraulic jump has occurred between this cross section and the previous

The critical

35
00

.26
.26

16

.13
.92
.40

.3
23
85

Stream Power (N/m s) 10054.35
cum vVolume (1000 m3)
Ccum SA (1000 m2)

1.
6.

60
50

Channel

0.040

50.
5.27
5.27
8.
4
1

00

45

.63
.61
1.

14

140.6

4.
39.

77
11

2872.67

warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4

This may indicate the need for additional cross sections. .
Hydraulic jump has occurred between this cross section and the previous

Note: A
upstream section.
Note:

depth with the Towest, valid, energy was used.

CROSS SECTION
RIVER:
REACH: 3

INPUT
Description:

Hunsworth Beck

Station Elevation Data

Sta Elev Sta

0 106.77 10

50 98.01 62

69.58 97.59 73.71
92.59 97.87 103.21
140 98.07 150

190 99.82 200

Manning's n values

Sta n val Sta

RS: 7.02

num=
Elev
103.46

98.84
98.01
97.74
100.37

num=
n val

27
Sta Elev Sta
20  97.51 30
62.5 96.31 66.04
79.61 97.73 82.56
113.83 98.16 119.73
160 97.72 170
3
Sta n val
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Multiple critical depths were found at this location.

Sta

66.63
87.28

180

1.
1.

32
08

The critical

Elev
96.58
97.59
97.76
98.23
99.23




0akmi11s120815.rep
66.63 .05

Lengths: Left Channel Right

0 .035 62 .04
Bank Sta: Left Right
Expan.
62 66.63
Left Levee Station= 50

CROSS SECTION OUTPUT

E.G. Elev (m)
Right 0B

vel Head (m)

w.S. Elev (m)

95.00

crit wW.s. (m)

E.G. Slope (m/m)

Q Total (m3/s)

Top width (m)

vel Total (m/s)

Max ch1 bpth (m)

conv. Total (m3/s)

Length wtd. (m)

Min ch ET (m)

Alpha

0.00

Frctn Loss (m)

0.25
C & E Loss (m)
1.32

warning: The velocity head has changed by more than 0.5 ft (0.15 m).

profile #PF 1

97.71
0.20
97.52
97.37
0.008234
12.13
10.72
1.84
1.21
133.7
104.37
96.31
1.16
0.54
0.05

112 100 95
Elevation=  98.01

Element

wt. n-val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top width (m)

Avg. Vvel. (m/s)
Hydr. Depth (m)
conv. (m3/s)

wetted Per. (m)
shear (N/m2)

Stream Power (N/m s)
cum volume (1000 m3)
Cum SA (1000 m2)

indicate the need for additional cross sections. .
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.

Coeff contr.

Left OB

0.035

112.
1.58
1.58
1.65
6.
1

0

00

12

.05
.26

18.2

6.
20.
9575.
1.

6.

14
73
58
65
51

.1

Channel
0.040
100.00
5.03
5.03
10.48
4.60
2.08
1.09
115.5

71.03
2393.89

This may

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

and previous cross section.

This may indicate the

need for additional cross sections. . )
Note:  Multiple critical depths were found at this Tocation.
depth with the lowest, valid, energy was used.

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

vel Head (m)

0.050

w.S. Elev (m)

95.00

crit w.s. (m)

0.19
E.G. Slope (m/m)

Q Total (m3/s)

profile #PF 2

97.85
0.20
97.65
97.50
0.007415
14.95

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)
Page 89

Left OB

The critical

0.035

112.
2.
2.
2.

00
52
52
92

Channel
0.040
100.00
5.66
5.66
11.98

0.05
Top width (m)
vel Total (m/s)
Max Ch1 bpth (m)
0.0
canv(.5 Total (m3/s)
Length wtd. (m)
3.16
Min ch E1T (m)
4.27
Alpha
0.00
Frctn Loss (m)
0.41

C & E Loss (m)
1.61

0akmi11s120815.rep

15.51
1.79
1.34

173.6

104.72

96.31
1.21
0.66
0.04

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
cum vVolume (1000 m3)
Cum SA (1000 m2)

7.
1.
0.

73
16
33

34.0

7.
23.

1.
6.

76
59

9575.58

88
93

4.63
2.12
1.22
139.1
5.80
70.92
2393.89
1.16
0.86

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

and previous cross section.

This may indicate the

need for additional cross sections. . .
Note:  Multiple critical depths were found at this location.
depth with the Towest, valid, energy was used.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (m)
Right OB
vel Head (m)
W.S. Elev (m)
95.00
crit w.s. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top width (m)
vel Total (m/s)
Max ch1 ppth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min ch ET (m)
Alpha
0.00
Frctn Loss (m)
0.18

C & E Loss (m)
1.18

warning: The velocity head has changed by more than 0.5 ft (0.15 m).

97.64
0.20
97.44
97.30
0.008614
10.82
9.84
1.84
1.13
116.6
104.19
96.31
1.15
0.48
0.05

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)
wetted Per. (m)

Shear (N/m2)

Stream Power (N/m s)
Cum volume (1000 m3)
Cum SA (1000 m2)

indicate the need for additional cross sections. .
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4
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Left OB

The critical

0.035

112.
.17

1
1
1.
5
0
0

00

.17

14

.28
.97
.22

12.3

5.
18.
9575.58
1.

6.

30
71

54
28

Channel
0.040
100.00
4.71
4.71
9.68
4.56
2.06
1.03
104.3
5.64
70.49
2393.89
1.07
0.85

This may




and previous cross section.

0akmi11s120815.rep
This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

This may indicate the

need for additional cross sections.

Note: Multiple critical depths were found at this location.

depth with the Towest, valid, energy was used.

CROSS SECTION

RIVER: Hunsworth Beck
REACH: 3

INPUT
Description:
Station Elevation Data

Sta Elev S
0 109.95
50 96.42
100.5 96.05 104.
117.02 97.55 124
165 96.53 1
215  99.27 2
Manning's n values
Sta n val S
0 .03 1
Bank Sta: Left Right
Expan.
100 104.63
Left Levee Statio
Right Levee Statio

CROSS SECTION OUTPUT Profile

E.G. Elev (m)
Right OB
vel Head (m)
W.S. Elev (m)
100.00
crit w.s. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top width (m)
vel Total (m/s)
Max ch1 bpth (m)
conv. Total (m3/s)
Length wtd. (m)
Min ch ET (m)
Alpha
5009.46
Frctn Loss (m)
0.25

C & E Loss (m)
1.32

RS: 7
num= 28
ta Elev Sta Elev Sta
10 108.5 20 106.51 30
60 96.97 70 96.6 80
04 96.05 104.63 97.68 105.22
.1 97.23 135 96.51 145
75 97.08 185 96.76 195
25  99.97 235 100.49
num= 3
ta n val Sta n val
00 .04 104.63 .05
Lengths: Left Channel Right
100 100 100
n= 80 Elevation=  97.08
n= 104.63 Elevation=  97.68
#PF 1
97.12 Element
0.04 wt. n-val.
97.08 Reach Len. (m)
97.08 Flow Area (m2)
0.003572 Area (m2)
12.13 Flow (m3/s)
55.77 Top width (m)
0.83 Avg. vel. (m/s)
1.03 Hydr. Depth (m)
203.0 conv. (m3/s)
100.00 wetted Per. (m)
96.05 Shear (N/m2)
1.25 Stream Power (N/m s)
0.40 cum volume (1000 m3)
0.00 Cum SA (1000 m2)
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The critical

Elev Sta Elev
104.55 40 101.28
97.08 100 97
97.68 111.12 97.44
96.76 155  96.65
97.23 205 97.88
Coeff Contr.
.1 .3
Left OB Channel
0.030 0.040
100.00 100.00
10.45 4.12
10.45 4.12
7.19 4.94
51.36 4.41
0.69 1.20
0.20 0.93
120.2 82.7
51.54 5.71
7.10 25.25
11251.29 3830.23
0.98 0.64
3.29 0.40

0akmi11s120815.rep

warning: The energy equation could not be balanced within the specified number
of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The energy Tloss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated

water surface came back below critical depth.
there is not a valid subcritical answer. The program

defaulted to critical depth.
Note: Multiple critical depths were found at this location.
depth with the lowest, valid, energy was used.

This indicates that

The critical

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (m) 97.15 Element Left OB Channel
Right OB
vel Head (m) 0.07 wt. n-val. 0.030 0.040
wW.S. Elev (m) 97.08 Reach Len. (m) 100.00 100.00
100.00
crit w.s. (m) 97.08 Flow Area (m2) 10.45 4.12
E.G. Slope (m/m) 0.005426 Area (m2) 10.45 4.12
Q Total (m3/s) 14.95 Flow (m3/s) 8.86 6.09
Top width (m) 55.77 Top width (m) 51.36 4.41
vel Total (m/s) 1.03 Avg. vel. (m/s) 0.85 1.48
Max Ch1 bpth (m) 1.03 Hydr. Depth (m) 0.20 0.93
Conv. Total (m3/s) 202.9 Conv. (m3/s) 120.2 82.7
Length wtd. (m) 100.00 wetted Per. (m) 51.54 5.71
Min ch ET (m) 96.05 Shear (N/m2) 10.79 38.36
Alpha 1.25 Stream Power (N/m s) 11251.29 3830.23
5009.46
FECZS Loss (m) 0.45 Cum volume (1000 m3) 1.16 0.68
C1&4E Loss (m) 0.01 Ccum SA (1000 m2) 3.62 0.40

warning: The energy equation could not be balanced within the specified number
of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated

water surface came back below critical depth.
there is not a valid subcritical answer. The program

defaulted to critical depth.
Note: Multiple critical depths were found at this location.
depth with the Towest, valid, energy was used.

This indicates that

The critical

CROSS SECTION OUTPUT Profile #PF 3
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E.G. Elev (m) 97.12 Element Left OB Channel
Right OB
vel Head (m) 0.04 wt. n-val. 0.030 0.040
W.S. Elev (m) 97.08 Reach Len. (m) 100.00 100.00
100.00
crit w.s. (m) 97.08 Flow Area (m2) 10.45 4.12
E.G. Slope (m/m) 0.002842 Area (m2) 10.45 4.12
Q Total (m3/s) 10.82 Flow (m3/s) 6.41 4.41
Top width (m) 55.77 Top width (m) 51.36 4.41
vel Total (m/s) 0.74 Avg. Vvel. (m/s) 0.61 1.07
Max Ch1 bpth (m) 1.03 Hydr. Depth (m) 0.20 0.93
Conv. Total (m3/s) 203.0 Cconv. (m3/s) 120.2 82.7
Length wtd. (m) 100.00 wetted Per. (m) 51.54 5.71
Min ch ET (m) 96.05 Shear (N/m2) 5.65 20.09
Alpha 1.25 Stream Power (N/m s) 11251.29 3830.23
5009.46
Fgcig Loss (m) 0.35 cum Volume (1000 m3) 0.89 0.63
Cl&lg Loss (m) 0.00 cum SA (1000 m2) 3.11 0.40

warning: The energy equation could not be balanced within the specified number
of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that
there is not a valid subcritical answer. The program

defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critical
depth with the Towest, valid, energy was used.

CROSS SECTION

RIVER: Hunsworth Beck

REACH: 3 RS: 6
INPUT
Description:
Station Elevation Data num= 34
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 108.15 10 107.63 20 107.55 30 107.24 40 106.91
50 106.63 60 106.44 70 106.45 80 106.22 90 105.87
100 104.31 110 100.21 120 97.65 130  95.51 140 95.62
150 95.76 160 95.85 170  95.55 180 96 180.5 95
183.5 95 184 96 200 95.41 210 95.57 220 95.6
230 95.93 240  96.23 250 96.15 260 96.47 270  97.55
280 97.95 290 98.79 300 99.88 310 100.5
Manning's n values num= 3
Sta n val Sta n val Sta n val
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.03

0 .03 180 .035 184
Bank Sta: Left Right Lengths: Left Channel Right Coeff contr.
Expan.
180 184 150 150 150 .1

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m) 96.18 Element Left 0B Channel
Right OB
vel Head (m) 0.56 wt. n-val. 0.030 0.035
3:2?0E1ev (m) 95.62 Reach Len. (m) 120.00 120.00
it w.s. (m) 95.74  Flow Area (m2) 0.71 2.05
Ezézzs1ope (m/m) 0.051970 Area (m2) 0.71 2.05
Q Total (m3/s) 12.13 Flow (m3/s) 0.75 8.05
Top_width (m 44.33  Top width (m) 14.40 3.62
sg?iiotaW (m/s) 2.42 Avg. vel. (m/s) 1.04 3.93
Max Ch1 ppth (m) 0.62 Hydr. Depth (m) 0.05 0.57
conv. Total (m3/s) 53.2  conv. (m3/s) 3.3 35.3
Léﬁégh wtd. (m) wetted Per. (m) 14.42 4.39
w1 (m 95.00  shear (N/m2) 25.26 238.43
2%5&; 1.87 Stream Power (N/m s) 14842.14 0.00
F?&gg Loss (m) 0.90 Cum volume (1000 m3) 0.42 0.34
Pt Loss m 0.05  cum SA (1000 m2)

warning: Divided flow computed for this cross-section.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
warning: The energy Tloss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical
depth with the Towest, valid, energy was used.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (m) 96.01 Element Left OB Channel
Right OB
ge83gead (m) 0.34 wt. n-val. 0.030 0.035
g6560E1ev m 95.67  Reach Len. (m) 120.00 120.00
c;igsw.s. m 95.76  Flow Area (m2) 1.61 2.24
Eééé5510pe (m/m) 0.034552 Area (m2) 1.61 2.24
Q Total (m3/s) 14.95  Flow (m3/s) 1.82 7.45
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5.68
Top width (m)
29.21
vel Total (m/s)
Max Ch1 Dpth (m)
0.1
conv. Total (m3/s)
30.5
Length wtd. (m)
29.22
Min ch E1 (m)
42.44
Alpha
0.00
Frctn Loss (m)
0.22

C & E Loss (m)

warning: Divided flow computed for this cross-section.
warning: The velocity head has changed by more than 0.5 ft (0.15 m).

0akmi11s120815.rep

53.95
1.99
0.67
80.4

120.00

95.00
1.67
1.11
0.03

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
wetted Per. (m)
Shear (N/m2)

21.07
1.13
0.08

9.8

21.09

25.91

Stream Power (N/m s) 14842.14

cum Volume (1000 m3)

cum SA (1000 m2)

indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

and previous cross section.

This may indicate the

need for additional cross sections.

Note: Multiple critical depths were found at this location.

depth with the Towest, valid, energy was used.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (m)
Right OB

vel Head (m)
0.030

W.S. Elev (m)
20.00

crit w.s. (m)
1.64

E.G. Slope (m/m)

Q Total (m3/s)
2.26

Top width (m)
23.

vel Total (m/s)

Max Ch1 bpth (m)
0.07

Cogvé Total (m3/s)
Length wtd. (m)

23.66

Min ch ET (m)

41.18

Alpha

0.00

Frctn Loss (m)
0.10

C & E Loss (m)

96.28
0.69
95.60
95.73
0.060714
10.82
37.99
2.70
0.60
43.9
120.00
95.00
1.85
0.77
0.07

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. Vvel. (m/s)
Hydr. Depth (m)
conv. (m3/s)
wetted Per. (m)

Shear (N/m2)

Stream Power (N/m s)

cum volume (1000 m3)

Cum SA (1000 m2)
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0.55

Left OB
0.030
120.00
0.41
0.41
0.39
10.74
0.96
0.04
1.6
10.75
22.70
14842.14
0.35

3.67
3.33
0.61
40.1
4.50
168.43
0.00
0.36

This may

The critical

Channel
0.035
120.00
1.96
1.96
8.16
3.60
4.16
0.55
33.1
4.33
270.00
0.00
0.32

0akmi11s120815.rep

warning: Divided flow computed for this cross-section.
warning: The velocity head has changed by more than 0.5 ft (0.15 m).
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

and previous cross section.

This may indicate the

need for additional cross sections.

Note: Multiple critical depths were found at this location.

depth with the Towest, valid, energy was used.

CROSS SECTION

RIVER: Hunsworth Beck
4

REACH:

INPUT
Description:

Station Elevation Data

Sta Elev Sta
0 105.39 20
100 95.34 120
163.5 94 164
240 99.28 260
Manning's n values
Sta n val Sta
0 .03 160
Bank Sta: Left Right
Expan.
160 164

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m)
Right 0B

vel Head (m)
0.030

W.S. Elev (m)
30.00

Crit w.s. (m)
0.00

E.G. Slope (m/m)
0.00

Q Total (m3/s)
0.00

Top width (m)
0.1

vel Total (m/s)
Max ChT ppth (m)
0.0

Cogv. Total (m3/s)
Length wtd. (m)
0.10

Min ch ET (m)
0.44

Alpha

0.00
Frctn Loss (m)
2.67

RS: 5

num=
Elev
103.48
95.37
95
100.71

num=
n val
.035

Lengths:

95.13
0.12
95.01
95.01
0.007602
13.14
34.68
1.34
1.01
150.7
130.00
94.00
1.34

20
Sta Elev Sta
40 101.13 60
140 94.61 160
180 96.87 200
280 101.71 300
3
Sta n val
164 .03
Left cChannel Right
130 130 130

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)
Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)
wetted Per. (m)

Shear (N/m2)

Stream Power (N/m s)

cum volume (1000 m3)
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Elev S
98.28

97.56 2
102.81 3

Coeff Cont
.1

Left OB
0.030
130.00
6.26
6.26
6.32
30.57
1.01
0.20
72.5
30.59
15.26
15320.92
1.73

ta

.5
20
20

r.

Cha

This may

The critical

Elev
95.57

97.93
103.82

nnel

0.035

130.

7
5
50
0
2

3
3
6
4.
1
0

00
.55
.55
.82
00
.92
.89
8.2
.24
.51
.00
.65




0akmi11s120815.rep
CS&ZE Loss (m) Cum SA (1000 m2) 7.67 2.43

warning: The energy equation could not be balanced within the specified number
of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.
warning: During supercritical flow calculations a junction was encountered.
During standard step calculations the program used

the stream with the greatest momentum to balance the energy equation.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (m) 95.20 Element Left OB Channel
Right OB
vel Head (m) 0.14 wt. n-val. 0.030 0.035
3:2?0E1ev (m) 95.06 Reach Len. (m) 130.00 130.00
130,00
crit w.s. (m) 95.05 Flow Area (m2) 7.63 3.72
Egégis1ope (m/m) 0.008331  Area (m2) 7.63 3.72
Q Total (m3/s) 16.71 Flow (m3/s) 8.97 7.73
Tgbogidth m 36.20  Top width (m) 31.73 4.00
V%?jiota] (m/s) 1.47 Avg. Vvel. (m/s) 1.18 2.08
Max Ch1 ppth (m) 1.06 Hydr. Depth (m) 0.24 0.93
o Total (m3/s) 183.1  Conv. (m3/s) 98.3 84.7
Legégh wed. (m) 130.00  wetted Per. (m) 31.74 5.24
M?ﬁ4gh E1 (m) 94.00  shear (N/m2) 19.64 58.09
A%bﬁg 1.27  stream Power (N/m s) 15320.92 0.00
F?égg Loss (m) 1.39 Cum volume (1000 m3) 2.30 2.86
c;&jé Loss (m) 0.00  cum SA (1000 m2) 8.54 2.44

warning: The energy equation could not be balanced within the specified number
of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that
there is not a valid subcritical answer. The program

defaulted to critical depth.

CROSS SECTION OUTPUT Profile #PF 3
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Risﬁg.og1ev (m) 95.10 Element Left OB Channel
vel Head (m) 0.12 wt. n-val. 0.030 0.035
w.S. Elev (m) 94.98 Reach Len. (m) 130.00 130.00

it ws. (m) 94.98  Flow Area (m2) 5.35 3.43
E.G. Slope (m/m) 0.007653 Area (m2) 5.35 3.43
Q Total (m3/s) 11.56 Flow (m3/s) 5.07 6.49
Top width (m) 32.79 Top width (m) 28.80 3.98
vel Total (m/s) 1.32 Avg. vel. (m/s) 0.95 1.89
Max Ch1 bpth (m) 0.98 Hydr. Depth (m) 0.19 0.86
Conv. Total (m3/s) 132.1 Conv. (m3/s) 58.0 74.1
Length wtd. (m) 130.00 wetted Per. (m) 28.82 5.19
Min ch E1 (m) 94.00 Shear (N/m2) 13.93 49.49
Alpha 1.39 Stream Power (N/m s) 15320.92 0.00
F?égg Loss (m) 1.37 Cum volume (1000 m3) 1.49 2.53
cj&ig Loss (m) 0.00  cum SA (1000 m2) 7.14 2.43

warning: The energy equation could not be balanced within the specified number
of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: Divided flow computed for this cross-section.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4

This may indicate the need for additional cross sections.
warning: The energy Tloss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that
there is not a valid subcritical answer. The program

defaulted to critical depth.

CROSS SECTION

RIVER: Hunsworth Beck

REACH: 4 RS: 4
INPUT
Description:
Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 107.4 20 101.21 40 93.3 60 92.94 70 94
70.5 93 73.5 93 74 94 80 97.16 100 96.5
120 95.07 140 96.12 160 96.13 180 97.66 200 99.15
220 100.83 240 102.21 260 103.14 280 104.11 300 105.44
320 104.87 340 105.15
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .03 70 .035 74 .03
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Bank Sta: Left Right
Expan.

Lengths: Left Channel Right coeff Contr.
70 74 150 150 150 .1

CROSS SECTION OUTPUT Profile #PF 1

Max ch1 ppth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min ch ET (m)
Alpha
0.00
Frctn Loss (m)
3.52

C & E Loss (m)
9.70

0akmi11s120815.rep
0.48

Hydr. Depth (m) 0.29

123.8 conv. (m3/s) 104.7
150.00 wetted Per. (m) 24.93
93.00 Shear (N/m2) 51.58
1.00 Stream Power (N/m s) 16278.48
1.57 Cum volume (1000 m3) 1.33
0.01 cum SA (1000 m2) 4.86

0.40
19.1
3.95
61.60
0.00
2.53
1.96

Rigﬁg.og1ev (m) 93.55 Element Left OB Channel
vel Head (m) 0.19 wt. n-val. 0.030 0.035
wW.S. Elev (m) 93.36 Reach Len. (m) 150.00 150.00
150.00

crit w.s. (m) 93.40 Flow Area (m2) 5.71 1.16
E.G. Slope (m/m) 0.022453 Area (m2) 5.71 1.16
Q Total (m3/s) 13.14 Flow (m3/s) 10.91 2.23
Top width (m) 27.52 Top width (m) 24.15 3.36
vel Total (m/s) 1.91 Avg. vel. (m/s) 1.91 1.93
Max Cch1 bpth (m) 0.42 Hydr. Depth (m) 0.24 0.34
Conv. Total (m3/s) 87.7 Conv. (m3/s) 72.8 14.9
Length wtd. (m) 150.00 wetted Per. (m) 24.19 3.81
Min ch ET (m) 93.00 Shear (N/m2) 52.02 66.74
Alpha 1.00 Stream Power (N/m s) 16278.48 0.00
F?égg Loss (m) 1.58 Cum Volume (1000 m3) 0.95 2.34
cZ&zé Loss (m) 0.01  cum SA (1000 m2) 4.12 1.95

warning: Divided flow computed for this cross-section.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
warning: The energy Tloss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 3

warning: Divided flow computed for this cross-section.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

C & E Loss (m)
7.45

Rigﬁg.og1ev (m) 93.51 Element Left OB Channel
vel Head (m) 0.17 wt. n-val. 0.030 0.035
W.S. Elev (m) 93.34 Reach Len. (m) 150.00 150.00

150.00
Crit w.s. (m) 93.37 Flow Area (m2) 5.26 1.09
E.G. Slope (m/m) 0.022310 Area (m2) 5.26 1.09
Q Total (m3/s) 11.56 Flow (m3/s) 9.52 2.04
Top width (m) 27.27 Top width (m) 23.92 3.34
vel Total (m/s) 1.82 Avg. vel. (m/s) 1.81 1.87
Max Ch1 pDpth (m) 0.40 Hydr. Depth (m) 0.22 0.33
Conv. Total (m3/s) 77 .4 conv. (m3/s) 63.7 13.7
Length wtd. (m) 150.00 wetted Per. (m) 23.96 3.77
Min ch ET (m) 93.00 Shear (N/m2) 48.00 63.35
Alpha 1.00 Stream Power (N/m s) 16278.48 0.00
F?&gg Loss (m) 1.59 Cum volume (1000 m3) 0.80 2.24
28 0.00 Cum SA (1000 m2) 3.72 1.95

E.G. Elev (m) 93.62 Element Left OB Channel
Right OB

vel Head (m) 0.19 wt. n-val. 0.030 0.035

W.S. Elev (m) 93.42 Reach Len. (m) 150.00 150.00
150.00

crit w.s. (m) 93.45 Flow Area (m2) 7.19 1.36

E.G. Slope (m/m) 0.018229 Area (m2) 7.19 1.36

Q Total (m3/s) 16.71 Flow (m3/s) 14.13 2.58

Top width (m) 28.30 Top width (m) 24.87 3.42

vel Total (m/s) 1.95 Avg. vel. (m/s) 1.97 1.90
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warning: Divided flow computed for this cross-section.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.
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CROSS SECTION E.G. Elev (m) 92.87 Element Left OB Channel
Right OB
vel Head (m) 0.02 wt. n-val. 0.030 0.035
RIVER: Hunsworth Beck 0.030
REACH: 4 RS: 3 1w(.)S(.)OE1ev (m) 92.85 Reach Len. (m) 150.00 150.00
50.
INPUT crit w.s. (m) 92.44 Flow Area (m2) 2.42 6.91
Description: 19.39
Station Elevation Data num= 10 E.G. Slope (m/m) 0.000662 Area (m2) 2.42 6.91
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 19.
0 110 20 100 40 95 60 92 60.5 91 Q Total (m3/s) 16.71 Flow (m3/s) 1.17 6.12
63.5 91 64 92 224 95 294 100 295 104 9.42
Top width (m) 55.17 Top width (m) 5.69 4.00
Manning's n values num= 3 45.48
Sta n val Sta n val Sta n val vel Total (m/s) 0.58 Avg. vel. (m/s) 0.48 0.88
0 .03 60 .035 64 .03 0.49
Max Ch1 ppth (m) 1.85 Hydr. Depth (m) 0.43 1.73
Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. 0.43
Expan. Conv. Total (m3/s) 649.3 conv. (m3/s) 45.4 237.6
60 64 150 150 150 .1 .3 366.2
Length wtd. (m) 150.00 wetted Per. (m) 5.75 5.24
CROSS SECTION OUTPUT Profile #PF 1 45.49
Min ch ET (m) 91.00 Shear (N/m2) 2.74 8.57
2.77
E.G. Elev (m) 92.78 Element Left OB Channel Alpha 1.29 Stream Power (N/m s) 14123.98 0.00
Right OB 0.00
geaggead (m) 0.02 wt. n-val. 0.030 0.035 Fgcgn Loss (m) 0.22 Cum volume (1000 m3) 0.61 1.91
. .07
W6560E1ev (m) 92.76 Reach Len. (m) 150.00 150.00 CG&ZS Loss (m) 0.02 Cum SA (1000 m2) 2.57 1.40
150. .
g;iz4w.s. (m) 92.34 Flow Area (m2) 1.93 6.54
E.G. Slope (m/m) 0.000637 Area (m2) 1.93 6.54
15.44 warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
Q Total (m3/s) 13.14 Flow (m3/s) 0.85 5.48 indicate the need for additional cross sections.
6.82 warning: The conveyance ratio (upstream conveyance divided by downstream
Top width (m) 49.65 Top width (m) 5.07 4.00 conveyance) is less than 0.7 or greater than 1.4.
40.58 This may indicate the need for additional cross sections.
vel Total (m/s) 0.55 Avg. Vvel. (m/s) 0.44 0.84 Note: Hydraulic jump has occurred between this cross section and the previous
0.44 upstream section.
Max Ch1 Dpth (m) 1.76 Hydr. Depth (m) 0.38 1.64
0.38 CROSS SECTION OUTPUT Profile #PF 3
gogvi Total (m3/s) 520.6 conv. (m3/s) 33.5 216.9
70.
Length wtd. (m) 150.00 wetted Per. (m) 5.13 5.24 E.G. Elev (m) 92.73 Element Left OB Channel
40.58 Right OB
M}n3§h ET (m) 91.00 Shear (N/m2) 2.35 7.81 Xe83gead m) 0.02 wt. n-val. 0.030 0.035
Agpgg 1.34 Stream Power (N/m s) 14123.98 0.00 1w(.)s(.)oﬂev (m) 92.71 Reach Len. (m) 150.00 150.00
. 50.
Frctn Loss (m) 0.22 Cum Volume (1000 m3) 0.38 1.76 Cgitzw.s. (m) 92.28 Flow Area (m2) 1.69 6.35
1.51 13.5
CS&ZE Loss (m) 0.02 Cum SA (1000 m2) 1.92 1.40 EéGézs1ope (m/m) 0.000630 Area (m2) 1.69 6.35
QSTg§a1 (m3/s) 11.56 Flow (m3/s) 0.70 5.18
Top wWidth (m) 46.72 Top width (m) 4.75 4.00
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may 37.97
indicate the need for additional cross sections. vel Total (m/s) 0.54 Avg. vel. (m/s) 0.42 0.82
warning: The conveyance ratio (upstream conveyance divided by downstream .
conveyance) is less than 0.7 or greater than 1.4. Max ch1 ppth (m) 1.71 Hydr. Depth (m) 0.36 1.59
This may indicate the need for additional cross sections. 0.
Note: Hydraulic jump has occurred between this cross section and the previous conv. Total (m3/s) 460.6 conv. (m3/s) 28.1 206.2
upstream section. 226.3
Length wtd. (m) 150.00 wetted Per. (m) 4.80 5.24
CROSS SECTION OUTPUT Profile #PF 2 37.98
Min ch ET (m) 91.00 Shear (N/m2) 2.17 7.49
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2.20
Agpgg 1.37 Stream Power (N/m s) 14123.98 0.00
F{égn Loss (m) 0.22 cum volume (1000 m3) 0.28 1.68
.25
C &65 Loss (m) 0.02 Cum SA (1000 m2) 1.57 1.40
4.

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Note: Hydraulic jump has occurred between this cross section and the previous
upstream section.

CROSS SECTION

RIVER: Hunsworth Beck

REACH: 4 RS: 2
INPUT
Description:
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 105 20 100 40 95 100 92 100.5 91
103.5 91 104 92 204 95 244 100 245 104
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .03 100 .035 104 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff contr.
Expan.
100 104 200 200 200 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m) 92.54 Element Left OB Channel
Right OB
ge83gead m) 0.20 wt. n-val. 0.030 0.035
W:S. Elev (m) 92.34 Reach Len. (m) 200.00 200.00
200.00
Crig w.s. (m) 92.34 Flow Area (m2) 1.17 4.87
1.95
EiGéSS1ope (m/m) 0.006392 Area (m2) 1.17 4.87
Ql+85a1 (m3/s) 13.14 Flow (m3/s) 0.96 10.59
Iob3gidth m 22.22  Top width (m) 6.83 4.00
1.
V818;0ta1 (m/s) 1.65 Avg. vel. (m/s) 0.82 2.18
Mg*lgh1 Dpth (m) 1.34 Hydr. Depth (m) 0.17 1.22
ngvb Total (m3/s) 164.3 conv. (m3/s) 12.0 132.4
Lenggh wed. (m) 200.00  wetted Per. (m) 6.84 5.24
11.
¥8n78h ET (m) 91.00 Shear (N/m2) 10.69 58.26
Agbgg 1.45  stream Power (N/m s) 11730.08 0.00
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Frctn Loss (m) 1.42 Cum volume (1000 m3) 0.15 0.91
0.21

C &35 Loss (m) 0.01  Cum SA (1000 m2) 1.03 0.80
1.31

warning: The energy equation could not be balanced within the specified number
of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The energy Tloss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that
there is not a valid subcritical answer. The program

defaulted to critical depth.

CROSS SECTION OUTPUT Profile #PF 2

Risﬁg.og1ev (m) 92.63 Element Left OB Channel
vel Head (m) 0.19 wt. n-val. 0.030 0.035
3:2?0E1ev (m) 92.44 Reach Len. (m) 200.00 200.00

ZEE%SOW‘S. (m) 92.44 Flow Area (m2) 1.95 5.27
Ezé2251ope (m/m) 0.006062 Area (m2) 1.95 5.27
Q Total (m3/s) 16.71 Flow (m3/s) 1.85 11.77
Iééjgidth (m) 27.58  Top width (m) 8.84 4.00
vel Total (m/s) 1.59 Avg. vel. (m/s) 0.95 2.23
Mg%j§h1 ppth (m) 1.44  Hydr. Depth (m) 0.22 1.32
Conv. Total (m3/s) 214.6 Conv. (m3/s) 23.8 151.1
i;?égh wtd. (m) 200.00  wetted Per. (m) 8.85 5.24
Min ch ET (m) 91.00 Shear (N/m2) 13.12 59.82
i%b%g 1.49 Stream Power (N/m s) 11730.08 0.00
F?égg Loss (m) 1.31 Cum Volume (1000 m3) 0.28 1.00
cj&:g Loss (m) 0.01  cum SA (1000 m2) 1.48 0.80

warning: The energy equation could not be balanced within the specified number
of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that
there is not a valid subcritical answer. The program

defaulted to critical depth.

CROSS SECTION OUTPUT Profile #PF 3
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E.G. Elev (m)
Right OB

vel Head (m)
0.030

w.S. Elev (m)

200.00

crit w.s. (m)
1.32

E.G. Slope (m/m)
1.

Q Total (m3/s)
0.97

Top width (m)

vel Total (m/s)

Max Cch1 bpth (m)
0.14

Conv. Total (m3/s)
11.8

Length wtd. (m)
9.37

Min ch ET (m)
9.31

Alpha

0.00

Frctn Loss (m)
0.14

C & E Loss (m)
1.05

0akmi11s120815.rep

92.49
0.21
92.28
92.28
0.006765
11.56
18.98
1.72
1.28
140.5
200.00
91.00
1.40
1.59
0.01

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. Vvel. (m/s)
Hydr. Depth (m)
conv. (m3/s)
wetted Per. (m)

Shear (N/m2)

Left OB
0.030
200.00
.79
.79
.58
.62
.74
.14

o O v O O o

7.1
5.63
9.31

Stream Power (N/m s) 11730.08

cum volume (1000 m3)
Cum SA (1000 m2)

0.09
0.79

Channel
0.035
200.00
4.62
4.62
10.00

warning: The energy equation could not be balanced within the specified number

of iterations. The prog

ram used critical depth

. for the water surface and continued on with the calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

and previous cross secti
need for additi

on. This may indicate the
onal cross sections.

warning: During the standard step iterations, when the assumed water surface was

set equal to critical de
water surface c
there is not a valid sub
defaulted to cr

CROSS SECTION

RIVER: Hunsworth Beck
REACH: 4

INPUT

Description:
Station Elevation Data

Sta Elev Sta

0 105 20

133.5 89 134
Manning's n values

Sta n val Sta

0 .03 130

Bank Sta: Left Right
Expan.
130 134

pth, the calculated

ame back below critical depth.
critical answer. The program
itical depth.

RS: 1
num= 10
Elev Sta Elev Sta
100 30 95 130
90 184 95 284
num= 3
n val Ssta n val
.035 134 .03

Lengths: Left Channel Right
0 0 0
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Elev
90
98

coeff C

This indicates that

Sta Elev
130.5 89

285 104
ontr.

.1 .3

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

vel Head (m)

W.S. Elev (m)
csit w.s. (m)
E.G. Slope (m/m)
0.15

Q Total (m3/s)
0.12

Top width (m)
1.74

vel Total (m/s)
0.81

Max Ch1 bpth (m)
0.0

conv. Total (m3/s)

1.

Length wtd. (m)
1.75

Min ch ET (m)
12.94

Alpha

0.00

Frctn Loss (m)

C & E Loss (m)

warning: The velocity head has changed by more than 0.5 ft (0.15 m).

0akMi11s120815.rep

profile #PF 1

90.63 Element Left 0B
0.46 wt. n-val. 0.030
90.17 Reach Len. (m)
90.33 Flow Area (m2) 0.30
0.015257 Area (m2) 0.30
13.14 Flow (m3/s) 0.24
9.22 Top width (m) 3.48
2.83 Avg. vel. (m/s) 0.81
1.17 Hydr. Depth (m) 0.09
106.4 conv. (m3/s) 2.0
wetted Per. (m) 3.48
89.00 Shear (N/m2) 12.99
1.13 Stream Power (N/m s) 13645.19
1.88 Cum Volume (1000 m3)
0.03 Cum SA (1000 m2)

indicate the need for additional cross sections.

warning: The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

and previous cross section. This may indicate the
need for additional cross sections.

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

vel Head (m)
0.030

W.S. Elev (m)
Ccrit w.s. (m)
0.44

E.G. Slope (m/m)

Q Total (m3/s)
0.50

Top width (m)

vei Total (m/s)
Max Ch1 Dpth (m)
0.15

Conv. Total (m3/s)
4.1

Profile #PF 2

90.79 Element

0.50 wt. n-val.

90.30 Reach Len. (m)

90.47 Flow Area (m2)
0.014992 Area (m2)

16.71 Flow (m3/s)

12.88 Top width (m)

2.79 Avg. Vvel. (m/s)

1.30 Hydr. Depth (m)

136.5 conv. (m3/s)
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Left OB
0.030

0.88
0.88
1.00
5.92
1.14
0.15

8.2

Channel

0.035

4.20
12.77
4.00

103.4
5.24
119.89
0.00

This may

Channel

0.035

4.68
15.21
4.00

124.2
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Length wtd. (m) wetted Per. (m) 5.93 5.24
M%ngch ET (m) 89.00 Shear (N/m2) 21.73 131.51
i%pgg 1.25 Stream Power (N/m s) 13645.19 0.00
F?égg Loss (m) 1.81 cum volume (1000 m3)

C & E Loss (m) 0.03 Cum SA (1000 m2)

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4

This may indicate the need for additional cross sections.
warning: The energy Tloss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.
Note: Program found supercritical flow starting at this cross section.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (m) 90.54 Element Left OB Channel
Right OB
vel Head (m) 0.42 wt. n-val. 0.030 0.035
3 S3OE1ev (m) 90.11 Reach Len. (m)
crit w.s. (m) 90.23 Flow Area (m2) 0.13 3.95
Ezé0651ope (m/m) 0.014930 Area (m2) 0.13 3.95
Q Total (m3/s) 11.56 Flow (m3/s) 0.08 11.44
TopOW1dth (m) 7.40 Top width (m) 2.27 4.00
Vé11$ota1 (m/s) 2.79 Avg. Vvel. (m/s) 0.60 2.89
M%%Z§h1 Dpth (m) 1.11 Hydr. Depth (m) 0.06 0.99
conv. Total (m3/s) 94.6 conv. (m3/s) 0.6 93.7
Leggih wtd. (m) wetted Per. (m) 2.27 5.24
M}nlch ET (m) 89.00 Shear (N/m2) 8.29 110.54
A?pﬁg 1.07 Stream Power (N/m s) 13645.19 0.00
F?égg Loss (m) 1.93 Cum volume (1000 m3)
C & E Loss (m) 0.02 Cum SA (1000 m2)

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.
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CROSS SECTION

RIVER: Toad Holes Beck

REACH: 0.5 RS: 5
INPUT
Description:
Station Elevation Data num= 8
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 120 35 115 75 114.5 75.5 114 76.5 114
77 114.5 97 115 147 120
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .06 75 .035 77 .06
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
Expan.
75 77 70 70 70 .1

CROSS SECTION OUTPUT Profile #PF 1

R1gﬁg.og1ev (m) 114.65 Element Left OB Channel
Ve1 Head (m) 0.06 wt. n-val. 0.060 0.035
3 S. 0E1ev (m) 114.59 Reach Len. (m) 70.00 70.00
Zg1gow.s. (m) 114.42 Flow Area (m2) 0.31 0.93
E(.)é}ss'lope (m/m) 0.005314  Area (m2) 0.31 0.93
Qz‘i'éga'l (m3/s) 1.09  Flow (m3/s) 0.05 1.02
Top width (m) 12.59 Top width (m) 7.06 2.00
v%i‘i’ota] m/s) 0.78  Avg. vel. (m/s) 0.15 1.10
Max ChT1 pDpth (m) 0.59 Hydr. Depth (m) 0.04 0.46
c2634 Total (m3/s) 15.0 conv. (m3/s) 0.6 14.0
Leggih wtd. (m) 70.00 wetted Per. (m) 7.06 2.41
M?nsch E1 (m) 114.00 Shear (N/m2) 2.30 20.00
A%pﬁg 1.85 Stream Power (N/m s) 7038.04 0.00
F?&gg Loss (m) 0.53 Cum voTlume (1000 m3) 0.06 0.26
CZ&?E Loss (m) 0.00 Cum SA (1000 m2) 0.43 0.49

warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (m) 114.70 Element Left OB Channel
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Right 0B

vel Head (m)
0.060

w.S. Elev (m)
0.00

crit w.s. (m)
0.47

E.G. Slope (m/m)
0.47

Q Total (m3/s)
0.09

Top width (m)
6.15

vel Total (m/s)
0.19

Max Ch1 bpth (m)
0.08

conv. Total (m3/s)
1.4

Length wtd. (m)
6.15

Min ch ET (m)
2.92

Alpha

0.00

Frctn Loss (m)
0.21

C & E Loss (m)
0.86

0akmi11s120815.rep

0.04
114.65
114.48

0.003872

1.35

20.44

0.55

0.65

21.7

70.00
114.00

2.86

0.52

0.01

wt. n-val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top width (m)

Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)

wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
cum volume (1000 m3)
Cum SA (1000 m2)

0.060
70.00
0.95
0.95
0.18
12.30
0.19
0.08
2.8
12.30
2.92
7038.04
0.09
6.34

This may indicate the need for additional cross sections.

This may indicate the

need for additional cross sections.

CROSS SECTION OUTPUT

E.G. Elev (m)

Right 0B

vel Head (m)
W.S. Elev (m)
70.00

Ccrit w.s. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top width (m)
vel Total (m/s)
Max ch1 bpth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min ch ET (m)

Alpha
0.00

Profile #PF 3

114.74
0.49
114.25
114.40
0.113625
0.97
1.50
3.10
0.25
2.9
70.00
114.00
1.00

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. Vvel. (m/s)
Hydr. Depth (m)
conv. (m3/s)
wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
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Left OB

70.00

7038.04

0.035
70.00
.06
.06
.08
.00
.03
0.53
17.4

R N R R R

2.41
16.63
0.00
0.27
0.50

warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section.

Channel
0.035
70.00

.31

.31

.97

.50

.10

.21

2.9

1.71

o w B O O O

203.94
0.00

Frctn Loss (m)
0.18

C & E Loss (m)
0.63

CROSS SECTION

RIVER: Toad Holes Beck

REACH: 0.5
INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 120 30
82 114 102
Manning's n values
Sta n val Sta
0 .06 80
Bank Sta: Left Right
Expan.
80 82

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m)
Right OB

vel Head (m)
0.000

W.S. Elev (m)
80.00

crit w.s. (m)
0.00

E.G. Slope (m/m)

Q Total (m3/s)
0.00

Top width (m)

vel Total (m/s)
0.04

Max Ch1 pDpth (m)
0.00

cogv. Total (m3/s)
Length wtd. (m)
0.13

Min ch ET (m)

Alpha

0.00

Frctn Loss (m)
0.18

C & E Loss (m)
0.63

0akmi11s120815.rep

RS: 4

num=
Elev
115
115

num=
n val
.035

Lengths:

114.11
0.10
114.01
113.92
0.011585
1.09
2.47
1.42
0.51
10.1
80.00
113.50
1.00
0.02
0.03

Cum volume (1000 m3)

Cum SA (1000 m2)

9
Sta Elev Sta
80 114 80.5
132 120 232
3
Sta n val
82 .06
Left Channel Right
80 80 80

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)
wetted Per. (m)

Shear (N/m2)

0.05
0.19

Elev Sta
113.5 81.5
125

Coeff Contr.
.1

Left OB C
0.060

80.00

0.00
0.00
0.00
0.33
0.04
0.00
0.0
0.33
0.38

Stream Power (N/m s) 11107.67

Cum volume (1000 m3)

Cum SA (1000 m2)

0.05
0.17

warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. .
This may indicate the need for additional cross sections.
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0.23
0.47

Elev
113.5

hannel
0.035
80.00
0.76
0.76
1.09
2.00
1.43
0.38
10.1
2.41
35.93
0.00
0.20
0.35




warning: The
indicate the

CROSS SECTION OUTPUT

E.G. Elev (m)

Right OB

vel Head (m)
w.S. Elev (m)
80.00

crit w.s. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top width (m)
vel Total (m/s)
Max Ch1 ppth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min ch ET (m)
Alpha

0.00

Frctn Loss (m)

0.20
C & E Loss (m)
0.64

0akmi11s120815.rep

profile #PF 2

114.16
0.17
113.99
113.98
0.019633
1.35
1.99
1.83
0.49
9.6
80.00
113.50
1.00
0.02
0.05

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
wWetted Per. (m)
Shear (N/m2)

Left OB

80.00

Stream Power (N/m s) 11107.67

cum Volume (1000 m3)

Cum SA (1000 m2)

0.06
5.91

velocity head has changed by more than 0.5 ft (0.15 m).
need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.

E.G. Elev (m)

Right 0B

vel Head (m)

0.060

W.S. Elev (m)
0.00

crit w.s. (m)
0.00

E.G. Slope (m/m)
0.00

Q Total (m3/s)
0.00

Top width (m)
0.21

vel Total (m/s)
0.05

Max Ch1 bpth (m)
0.01

conv. Total (m3/s)
0.0

Length wtd. (m)
0.21

Min Ch E1 (m)

CROSS SECTION OUTPUT Profile #PF 3

114.09
0.08
114.01
113.90
0.008886
0.97
2.72
1.25
0.51
10.3
80.00
113.50

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. Vvel. (m/s)
Hydr. Depth (m)
conv. (m3/s)
wetted Per. (m)

Shear (N/m2)
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Left OB
0.060
80.00
.00
.00
.00
.52
.05
.01
0.0
0.52

o O O o o o

0.45

Channel

0.035

80.
.74

o B KB B O O

59.
.00
.21
.36

This

00

.74
.35
.99
.83
.37
9.6
2.

40
33

may

Channel

0.035

80.
.77

00

0
0.77
0.
2
1

97

.00
.26

0.39
10.3

2.
27.

41
82

0.45
Alpha
0.00
Frctn Loss (m)

C & E Loss (m)
0.63

0akmi11s120815.rep

1.01
0.01
0.02

Stream Power (N/m s) 11107.67

Ccum volume (1000 m3)

Cum SA (1000 m2)

0.
0.

05
18

0.00
0.19
0.35

warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections. .
Hydraulic jump has occurred between this cross section and the previous

Note: :
upstream section.

CROSS SECTION

RIVER: Toad Holes Beck
REACH: 0.5

INPUT

Description:
Station Elevation Data

Sta Elev Sta
0 120.1 55
62 113.1 82
Manning's n values
Sta n val Sta
0 .06 60
Bank Sta: Left Right
Expan.
60 62

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m)
Right 0B

vel Head (m)
0.060

W.S. Elev (m)
50.00

Ccrit w.s. (m)
4.62

E.G. Slope (m/m)
4.62

Q Total (m3/s)
0.37

Top width (m)
9.61

vel Total (m/s)
Max ChT pDpth (m)
0.4

conv. Total (m3/s)
47.1

Length wtd. (m)
9.66

Min ch ET (m)
0.28

Alpha

0.00
Frctn Loss (m)

RS: 3

num=
Elev
115.1
115.1

num=
n val
.035

Lengths:

114.06
0.00
114.06
113.02
0.000061
1.09
14.01
0.13
1.46
140.0
50.00
112.60
2.14

8
Sta Elev Sta
60 113.1 60.5
112 120.1
3
Sta n val
62 .06
Left channel Right
50 50 50

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)
wetted Per. (m)

Shear (N/m2)

Stream Power (N/m s)

cum volume (1000 m3)
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Elev
112.6

Sta Elev

61.

5 112.6

Coeff contr.

Left OB

0.0
50.

1
1
0.
2
0
0

11
2.
0.
5362.

60
00

.15
.15

09

.40
.08
.48

.2
59
27
32

.1

Channel
0.035
50.00

.67

.67

.64

.00

.24

1.34

81.7

2.41

o N O NN

0.66
0.00
0.06




C & E Loss (m)
0.24

CROSS SECTION OUTPUT

E.G. Elev (m)

Right OB
vel Head (m)
0.060
w.S. Elev (m)
50.00
crit w.s. (m)

4.88

E.G. Slope (m/m)
4.88

Q Total (m3/s)
0.46

Top width (m)
9.88

vel Total (m/s)
0.10

Max Ch1 bpth (m)
0.49

Cconv. Total (m3/s)
50.6

Length wtd. (m)
9.93

Min ch E1 (m)
0.41

Alpha

0.00

Frctn Loss (m)
0.00

C & E Loss (m)
0.25

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

vel Head (m)
0.060

w.S. Elev (m)
50.00

crit w.s. (m)
4.53

E.G. Slope (m/m)
4.5

Q Total (m3/s)
0.32

Top width (m)

vel Total (m/s)

Max Ch1 Dpth (m)
0.4

Conv. Total (m3/s)
45.9

Length wtd. (m)
9.57

Min ch E1 (m)
0.23

0akmi11s120815.rep

profile #PF 2

114.09
0.00
114.09
113.08
0.000084
1.35
14.35
0.15
1.49
147.1
50.00
112.60
2.14

profile #PF 3

114.05
0.00
114.05
113.00
0.000050
0.97
13.90
0.12
1.45
137.6
50.00
112.60

Cum SA (1000 m2)

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)

cum Volume (1000 m3)

cum SA (1000 m2)

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. Vvel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
wWetted Per. (m)
Shear (N/m2)
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0.

Left OB

06

0.060

50.
1.22
1.22
0.
2
0
0

00

11

.47
.09
.49

12.1

2.
0.

5.

Left OB

66
38

5362.32
0.

01
81

0.060

50.
.13
.13

1
1
0.
2
0
0

00

08

.38
.07
.48

11.0

2.
0.

56
22

Channel
0.035
50.00

.73

.73

.77

.00

.28

1.36

o N O NN

84.4
2.41
0.93
0.00
0.07
0.20

Channel
0.035
50.00

.65

.65

.57

.00

.21

1.33

80.8

2.41

oS N O NN

0.54

Alpha
0.00
Frctn Loss (m)

C & E Loss (m)
0.24

CULVERT

RIVER: Toad Holes Beck
REACH: 0.5

INPUT

Description:

Distance from Upstream XS

Deck/Roadway width

weir Coefficient

Upstream Deck/Roadway Co
num= 2
Sta Hi Cord Lo Cord

50 114 112

Upstream Bridge Cross Sec
Station Elevation Data

Sta Elev Sta

0 120.1 55

62 113.1 82
Manning's n values

Sta n val Sta

0 .06 60

Bank Sta: Left Right
60 62

Downstream Deck/Roadway
2

num=
Sta Hi Cord Lo Cord
50 114 112

Downstream Bridge Cross S
Station Elevation Data

Sta Elev Sta

30 120 55

62 113 80
Manning's n values

Sta n val Sta

30 .06 60

Bank Sta: Left Right
60 62

Upstream Embankment side
Downstream Embankment sid

Maximum allowable submergence for weir flow

Elevation at which weir f

0akmMi11s120815.rep

2.14 Stream Power (N/m s) 5362.32 0.00
Cum Volume (1000 m3) 0.06
Cum SA (1000 m2) 0.06 0.19
RS: 2.5
= 2
= 10
= 1.4
ordinates
Sta Hi Cord Lo Cord
149 114 112
tion Data
num=
Elev Sta Elev Sta Elev Sta Elev
115.1 60 113.1 60.5 112.6 61.5 112.6
115.1 112 120.1
num= 3
n val Sta n val
.035 62 .06
Coeff contr. EXpan.
.1 .3
Coordinates
Sta Hi Cord Lo Cord
149 114 112
ection Data
num=
Elev Sta Elev Sta Elev Sta Elev
115 60 113 60.5 112.5 61.5 112.5
115 207 120
num= 3
n val Sta n val
.035 62 .06
Ccoeff Contr. Expan.
.1 3
sTope 0 horiz. to 1.0 vertical

e slope

Tow begins

Energy head used in spillway design

Spillway height used in d
weir crest shape

Number of Culverts = 1

Culvert Name

Shape
Culvert #1

Circular

esign

Rise Span
.6

Page

114

0 horiz.
98

Broad Crested

to 1.0 vertical
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FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss
Coef  Exit Loss Coef
2 10 .015 .015 0 .3

1
Elevation = 112.6

Upstream
Centerline Station = 61
Downstream Elevation = 112.5
Centerline Station = 61

CULVERT OUTPUT Profile #PF 1 cCulv Group: Culvert #1

Q Culv Group (m3/s) 0.81 culv Full Len (m)

# Barrels 1 culv vel us (m/s) 2.85
Q Barrel (m3/s) 0.81 culv vel DS (m/s) 3.56
E.G. US. (m) 114.06 culv Inv E1 Up (m) 112.60
W.S. US. (m) 114.06 Culv Inv ET Dn (m) 112.50
E.G. DS (m) 113.09 Culv Frctn Ls (m) 0.34
W.S. DS (m) 112.95 Culv Exit Loss (m) 0.50
Delta EG (m) 0.97 Culv Entr Loss (m) 0.12
Delta ws (m) 1.11 Q weir (m3/s) 0.30
E.G. IC (m) 114.06 weir Sta Lft (m) 57.59
E.G. 0C (m) 113.85 weir Sta Rgt (m) 71.63
Culvert Control Inlet weir Submerg 0.00
Culv wS Inlet (m) 113.20 weir Max Depth (m) 0.06
Culv WS outlet (m) 112.95 weir Avg Depth (m) 0.06
culv Nm1 Depth (m) 0.60 weir Flow Area (m2) 0.86
Cculv Ccrt Depth (m) 0.56 Min E1 weir Flow (m) 114.00

warning: The flow through the culvert is supercritical. However, since there is
flow over the road (weir flow), the program cannot

determine if the downstream cross section should be subcritical or
supercritical. The program used the downstream

subcritical answer, even though it may not be valid.
warning: During the supercritical analysis, the program could not converge on a
supercritical answer in the downstream cross

section. The program used the solution with the Tleast error.
Note: The normal depth exceeds the height of the culvert. The program
assumes that the normal depth is equal to the height

of the culvert.
Note: The flow in the culvert is entirely supercritical.

CULVERT OUTPUT Profile #PF 2 Culv Group: Culvert #1

Q Culv Group (m3/s) 0.82 culv Full Len (m)

# Barrels 1 culv vel us (m/s) 2.89
Q Barrel (m3/s) 0.82 Culv vel DS (m/s) 3.61
E.G. US. (m) 114.09 culv Inv E1 Up (m) 112.60
W.S. US. (m) 114.09 Culv Inv ET Dn (m) 112.50
E.G. DS (m) 113.16 Culv Frctn Ls (m) 0.35
W.S. DS (m) 112.98 Culv Exit Loss (m) 0.45
Delta EG (m) 0.93 Culv Entr Loss (m) 0.13
Delta wS (m) 1.11 Q weir (m3/s) 0.53
E.G. IC (m) 114.09 weir Sta Lft (m) 57.52
E.G. 0C (m) 113.88 weir Sta Rgt (m) 71.92
Culvert Control Inlet weir Submerg 0.00
Culv WS Inlet (m) 113.20 weir Max Depth (m) 0.09
Culv WS outTlet (m) 112.95 weir Avg Depth (m) 0.09
culv Nm1 Depth (m) 0.60 weir Flow Area (m2) 1.27
Culv Crt Depth (m) 0.56 Min E1 weir Flow (m) 114.00

warning: The flow through the culvert is supercritical. However, since there is
flow over the road (weir flow), the program cannot o
determine if the downstream cross section should be subcritical or
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Note: The normal deqt
assumes that the norma
of the culvert.

Note: The flow in the culvert is entirely supercritical.

CULVERT OUTPUT Profile #PF 3 Culv Group:

Q Culv Group (m3/s)
# Barrels

Q Barrel (m3/s)
E.G. US. (m)

W.S. us. (m)

E.G. DS (m)

W.S. DS (m)

Delta EG (m)

Delta wS (m)

E.G. IC (m)

E.G. OoC (m)
Culvert Control
Culv wS Inlet (m)
Culv wS outlet (m)
Cculv Nml1 Depth (m)
Culv Crt Depth (m)

0akMi11s120815.rep
supercritical. The program used the downstream
subcritical answer, even though it may not be valid.

h exceeds the height of the culvert.

depth is equal to the height

0.80
1

0.80
114.05
114.05
113.06
112.92

1.00

1.13
114.05
113.84

Inlet
113.20
112.95

0.60

0.56

Culvert #1

culv Full Len (m)
culv vel us (m/s)
Cculv vel DS (m/s)
culv Inv E1 up (m)
Culv Inv E1 Dn (m)
Culv Frctn Ls (m)
Culv Exit Loss (m)
Culv Entr Loss (m)
Q weir (m3/s)

weir sta Lft (m)
weir Sta Rgt (m)
weir Submerg

weir Max Depth (m)
weir Avg Depth (m)
weir Flow Area (m2)
Min E1 Weir Flow (m)

warning: The flow through the culvert is supercritical.
flow over the road (weir flow), the program cannot
determine if the downstream cross section should be subcritical or
supercritical. The program used the downstream
subcritical answer, even though it may not be valid.
warning: During the supercritical analysis, the program could not converge on a
supercritical answer in the downstream cross
section. The program used the solution with the Tleast error.

Note: The normal depth exceeds the height of the culvert.

assumes that the normal depth is equal to the height

of the culvert.

Note: The flow in the culvert is entirely supercritical.

CROSS SECTION

RIVER: Toad Holes Beck
REACH: 0.5

INPUT. i
Description:
Station Elevation Data

Sta Elev Sta
30 120 55
62 113 80

Manning's n values
Sta n val Sta
30 .06 60

Bank Sta: Left Right
Expan.
60 62

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (m)
Right OB
vel Head (m)

RS: 2

num=
Elev
115
115

num=
n val
.035

Lengths:

113.09
0.14

8

Sta Elev Sta
60 113 60.5
207 120

3

Sta n val

62 .06

Left Channel Right
50 50 50

Element

wt. n-val.
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However,

0.
114.00

Elev
112.5

The program

since there is

The program

Sta Elev

61.

5 112.5

Coeff Contr.

Left OB

.1

Channel

0.035




W.S. Elev (m)
50.00
crit wW.s. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top width (m)
vel Total (m/s)
Max ch1 bpth (m)
conv. Total (m3/s)
Length wtd. (m)
Min ch ET (m)
Alpha

0.00

Frctn Loss (m)

C & E Loss (m)

warning: The energy loss was greater than 1.0 ft (0.3 m).
and previous cross section.

0akmi11s120815.rep

112.95
112.92
0.018171
1.09
1.90
1.67
0.45
8.1
50.00
112.50
1.00
1.00
0.00

Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)
wetted Per. (m)

Shear (N/m2)

Stream Power (N/m s)

Cum volume (1000 m3)

Cum SA (1000 m2)

This may indicate the

need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (m)
Right OB

vel Head (m)

wW.S. Elev (m)

50.00

crit w.s. (m)

E.G. Slope (m/m)

Q Total (m3/s)

Top width (m)

vel Total (m/s)

Max Ch1 Dpth (m)

Conv. Total (m3/s)

Length wtd. (m)

Min ch ET (m)

Alpha

0.00

Frctn Loss (m)

C & E Loss (m)
0.00

113.16
0.18
112.98
112.98
0.021819
1.35
1.96
1.90
0.48
9.1
50.00
112.50
1.00
0.42
0.05

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)
wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)

cum Volume (1000 m3)

Cum SA (1000 m2)
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50.00 50.00
.65
.65
.09
.90
.67
.34
8.1
2.27
51.09
9910.72 0.00
0.03
0.09

o B B B O O

between the current

Left 0B Channel
0.035

50.00 50.00
.71
.71
35
.96
.90
.36
9.1

2.36

64.52

9910.72 0.00
0.01 0.04
5.75 0.10

o B B B O O

0akmi11s120815.rep

warning: The energy equation could not be balanced within the specified number
of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that
there is not a valid subcritical answer. The program

defaulted to critical depth.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (m) 113.06 Element Left OB Channel
Right OB
vel Head (m) 0.13 wt. n-val. 0.035
w.S. Elev (m) 112.92 Reach Len. (m) 50.00 50.00
2itw.s. (m) 112.90  Flow Area (m2) 0.60
E.G. Slope (m/m) 0.017868 Area (m2) 0.60
Q Total (m3/s) 0.97 Flow (m3/s) 0.97
Top width (m) 1.85 Top width (m) 1.85
vel Total (m/s) 1.61 Avg. vel. (m/s) 1.61
Max Ch1 ppth (m) 0.42 Hydr. Depth (m) 0.33
conv. Total (m3/s) 7.3 conv. (m3/s) 7.3
Length wtd. (m) 50.00 wetted Per. (m) 2.20
Min ch ET (m) 112.50 Shear (N/m2) 48.02
Alpha 1.00 Stream Power (N/m s) 9910.72 0.00
Frétn Loss (m) 1.00  cum volume (1000 m3) 0.03
C & E Loss (m) 0.00 Cum SA (1000 m2) 0.09

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section._This may indicate the
need for additional cross sections.

CROSS SECTION

RIVER: Toad Holes Beck

REACH: 0.5 RS: 1
INPUT
Description:
Station Elevation Data num= 8
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
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80 112

0 120 0 112 230 112 230.5 111.5
231.5 111.5 232 112 250 113
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .06 230 .035 232 .06

Bank Sta: Left Right
Expan.

Lengths: Left Channel Right Coeff Contr.
230 232 120 120 120 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

Rigﬁg.og1ev (m) 112.09 Element Left OB Channel
vel Head (m) 0.16 wt. n-val. 0.035
w.S. Elev (m) 111.93 Reach Len. (m) 0.00 0.00
rit W.s. (m 111.93  Flow Area (m2) 0.61
E.G. Slope (m/m) 0.022066 Area (m2) 0.61
Q Total (m3/s) 1.09 Flow (m3/s) 1.09
Top width (m) 1.85 Top width (m) 1.85
vel Total (m/s) 1.80 Avg. vel. (m/s) 1.80
Max Ch1 Dpth (m) 0.43 Hydr. Depth (m) 0.33
Conv. Total (m3/s) 7.3 Cconv. (m3/s) 7.3
Length wtd. (m) 0.00 wetted Per. (m) 2.20
Min ch ET (m) 111.50 Shear (N/m2) 59.58
Alpha 1.00 Stream Power (N/m s) 11969.47 0.00
Fretn Loss (m) 0.00  cum volume (1000 m3)

C & E Loss (m) 0.05 Cum SA (1000 m2)

warning: The energy equation could not be balanced within the specified number
of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that
there is not a valid subcritical answer. The program

defaulted to critical depth.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (m) 112.16 Element Left OB Channel
Right OB
vel Head (m) 0.16 wt. n-val. 0.060 0.035
0.000
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W.S. Elev (m)
0.00

Cgit w.S. (m)
E.é. STope (m/m)
0.00

Q Total (m3/s)
0.00

Top width (m)

Vei Total (m/s)
Max Ch1 Dpth (m)
0.00

Cogv. Total (m3/s)
Length wtd. (m)
0.03

Min ch ET (m)

Alpha

0.00

Frctn Loss (m)

C & E Loss (m)

0akmi11s120815.rep

112.00
112.03
0.018267
1.35
232.03
1.19
0.50
10.0
0.00
111.50
2.22
1.00
0.01

Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)
wetted Per. (m)

Shear (N/m2)

Stream Power (N/m s)

Cum volume (1000 m3)

Cum SA (1000 m2)

warning: The energy loss was greater than 1.0 ft (0.3 m).

and previous cross section. This may indicate the

need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (m)
Right OB
vel Head (m)
W.S. Elev (m)
0.00
crit w.s. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top width (m)
vel Total (m/s)
Max Ch1 bpth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min ch ET (m)
Alpha
0.00
Frctn Loss (m)

C & E Loss (m)

112.05
0.16
111.90
111.90
0.022494
0.97
1.79
1.75
0.40
6.5
0.00
111.50
1.00
0.00
0.05

Element

wt. n-val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top width (m)

Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)

wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum volume (1000 m3)
Ccum SA (1000 m2)
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0.00 0.00
0.39 0.75
0.39 0.75
0.01 1.34
230.00 2.00
0.03 1.78
0.00 0.38
0.1 9.9
230.00 2.41
0.30 55.89
11969.47 0.00

between the current

Left OB Channel

0.035
.00
.55
55
.97
.79
.75
.31
6.5

0.00

o B B O O O O

2.12
57.60
11969.47 0.00
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warning: The energy equation could not be balanced within the specified number
of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross section. This may indicate the

need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that
there 1is not a valid subcritical answer. The program

defaulted to critical depth.

SUMMARY OF MANNING'S N VALUES

River:Cockleshaw Beck

Reach River Sta. nl n2 n3
1 3 .03 .035 .03
1 2 .03 .035 .03
1 1 .03 .035 .03

River:High Royds Beck

Reach River Sta. nl n2 n3

1 7 .035 .035 .035
1 6 .035 .035 .035
1 5 .035 .035 .035
1 4 .035 .035 .035
1 3 .05 .035 .05
1 2.5 Culvert

1 2 .06 .035 .06
1 1 .06 .035 .06

River:Hunsworth Beck

Reach River Sta. nl n2 n3

1 17 05 .035 05
1 16 05 .035 05
1 15 .05 .035 05
1 14.9 Culvert

1 14.8 .05 035 05
2 14.5 .05 .035 05
2 14.2 Culvert

2 14 .05 .035 05
2 13 05 .035 05
2 12.5 Culvert

2 12 .035 035
2 11 035 .035 035
2 10 035 .035 035
2 9 035 .035 035
3 8.7 .05 035 035
3 8.5 culvert

3 8 .05 .035 03
3 7.12 05 .035 03
3 7.11 05 .035 03
3 7.10 05 .035 03
3 7.09 05 .017 05
3 7.08 05 .015 05
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ARAARRLWWWWWWWW
RNWRUNONNNNNNN

River:Toad Holes Beck

[elelelele]e]
(SR AV, RV, RV, RV, ]

RNNWwAOV

SUMMARY OF REACH LENGTHS

cockleshaw Beck

e

River: High Royds Beck

RPRRRRRRR
RNNWAUION

Hunsworth Beck

NNNNNRR R PR
N U100 ©

Bridge
.05

.05
.035

nl

culvert

Left

200
200

Left

250
400
150
140
25
Culvert
25
20

Left

120

140

105
culvert

105
Culvert
40

150
Culvert
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n2
.035
-035

.035
.035

Channel

200
200

Channel

250
400
150
140

25

25
20

Channel
120

140
105

0
105

40
150

.06
.06

.06
.06

Right

200
200

Right

250
400
150
140

25

25
20

Right

120
140
105

0
105

40
150
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River:

[elelololale)
[ AV, NV, YO, YV, [V,

Toad Holes Bec

Reach

FPNWAUTONNNNNNNNNNNN0000 0
o
~N

k

River Sta.

RENNwRO
v
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4

0 40
60 60
20 20
10 10
10 10
Culvert
16 16
10 10
13 13
8 10
15 18
20 20
Bridge
33 33
30 25
35 40
53 50
112 100
100 100
150 150
130 130
150 150
150 150
200 200
0 0
Left Channel
70 70
80 80
50 50
Culvert
50 50
120 120

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
cockleshaw Beck

River:

1
1
1

Reach

River Sta.

3
2
1

River: High Royds Beck

RRRERRRR e

River:

Reach

Hunsworth Beck

River Sta.

RNNWhARUON

Contr.

contr.

culvert’

R RRRREE
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Expan.
.3

.3
.3

Expan.

ww wwwww

Right
70
50

50
120

Reach

ARARRARPAPPWLWWWWWWWWWWWWWWWANRNNNNNNNN R

River: Toad Holes Be

Reach

[=lelelelele)
(LA R RV, V. RV,

River Sta.

e
N
N U100 ©

R W A U100 NSNS N NI N NN N N 00 00 00 (O
o
N

ck

River Sta.

RNNwWwhAOV
(%)
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cContr.

culvert
culvert

culvert

culvert

Bridge

RRRERRPRRRERERERRRE BRRPRRERE RRRRERE RBR RBR RRRe

Contr.

culvert

R RREe

Profile Output Table - Standard Table 1

River
W.S. Elev  Crit w.S
width Froude # chl

m) (m)

Toad Holes Beck
114.59 114.42

.5
Toad Holes Beck

Reach
. E.G. E1

(m)

0.5

114.65

0.5

River Sta

ev  E.G. Slope
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(m/m)

0.005314

Expan.

WWWWWWWWWWWW WWWWWW WWwwWwww wWww wWww www

Expan.

.3
.3

3
.3
.3

profile

vel chnl

(m/s)

Q Total
Flow Are

(m3/s)
(m2)

1.09
1.39

1.35

Min ch EIl
a Top

(m)
(m)

114.00
12.59

114.00




114.65 114.
0.45

Toad Holes Beck
114.25 1
2.17

Toad Holes Beck
114.01 113
0.74
Toad Holes Beck
113.99 113.
0.96
Toad Holes Beck
114.01 113.
0.65

Toad Holes Beck
114.06 113.
0.07
Toad Holes Beck
114.09 113.
0.08

Toad Holes Beck
114 113
0.06

Toad Holes Beck

Toad Holes Beck
112.95 112.
0.91
Toad Holes Beck
112.98 112.
1.01
Toad Holes Beck
112 112

0.90

Toad Holes Beck
111.93 111
1.00

Toad Holes Beck
112.00 112.
0.92

Toad Holes Beck
111.90 111.
1.01

Hunsworth Beck
113.60 113.
1.50
Hunsworth Beck
113.70 113.
1.46

48

14.40

.92
98

90

02
08

13.00

92
98

12.90

93
03

90

114.

114.

114.

114.

114.

114.

114.

114.

113.

113.

113.

112.

112.

112.

114.

114.
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70

74

11

16

09

06

09

05

09

16

06

09

16

05

22

37

17

17

0.003872

0.113625

0.011585

0.019633

0.008886

0.000061

0.000084

0.000050

0.018171

0.021819

0.017868

0.022066

0.018267

0.022494

0.042658

0.039339
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PF

PF

PF

PF

PF

PF

PF

PF

PF

PF

PF

PF

PF

PF

PF

1.03

.10

.43

.83

.26

.24

.28

.21

.67

.90

.61

.80

.78

.75

.50

.63

Culvert

.48

.31

77

.74

.77

.45

.82

.32

.65

.71

.60

.61

.14

.55

.34

114.

113.

113.

113.

112.

112.

112.

112.

112.

112.

111.
111.

232.
111.

113.

113.

20.

00

50

50

50

60

14.

60

14.

60

13.

50
50

50
50
50

50
1

00

44

.50

.47

.99

.72

01

35

90

.90

.96

.85

.85

03

.79

3.60

00
3.

Hunsworth Beck 1
113.50 113.72
1.78
Hunsworth Beck 1
110.05 108.78
0.12
Hunsworth Beck 1
110.08 108.89
0.14
Hunsworth Beck 1
110.04 108.72
0.11
Hunsworth Beck 1
110.05 106.78
0.02
Hunsworth Beck 1
110.09 106.89
.02
Hunsworth Beck 1
106.72
0.02
Hunsworth Beck 1
Hunsworth Beck 1
110.05
0.01
Hunsworth Beck 1
0.01
Hunsworth Beck 1
110.04
0.01
Hunsworth Beck 2
110.05 106.12
0.01
Hunsworth Beck 2
110.08 106.24
.02
Hunsworth Beck 2
110.04 106.06
0.01
Hunsworth Beck 2
Hunsworth Beck
110.05

114.

110.

110.

110.

110.

110.

110.

110.

110.

110.

110.

110.

110.

110.

0akmi11s120815.rep

23

06

09

04

05

09

04

05

08

04

05

08

04

05

17

16

16

16

15

15

15

14.

14.

14.

14.

14.

14.

14.

14.

14

0.061062

0.000190

0.000258

0.000159

0.000003

0.000005

0.000003

.000001

.000002

O O O

.000001

.000002

.000003

owvn owvi ow

.000002

0.000000
Page 126

PF 3

PF

PF

PF

PF

PF

PF

PF

PF

PF

PF

PF

PF

3.80

0.51

0.60

0.46

0.11

0.13

0.07

0.09

0.06

0.09

0.11

0.08

1
0.05

24.

25.

23.

6.92

124.

8.52

127.

6.17

123.

Culvert

6.92

187.

8.52

190.

6.17

186.

8.01

171.

9.87

173.

7.14

169.

Culvert

8.01
313.

.62

21

36

71

52

12

39

98

25

55

18

52

72

03

113.

108.
108.

108.

106.
106.

106.

105.
105.

105.
105.

105.

105.

04.00
131.

00

34.

00

35.

00

34.

00

75.

00

76.

00

74.

25

94,

25

94,

25

93.

25

96.

25

97.

25

96.

.50

80

32

57

35

21

97

07

68

69

48

15

05

35




0.01
Hunsworth Beck 2
110.07

0.01
Hunsworth Beck 2

0.01
Hunsworth Beck 2
110.05 104.00

.00
Hunsworth Beck 2
104.05

0.00
Hunsworth Beck 2
110.04 103.97

.00
Hunsworth Beck 2
Hunsworth Beck 2
102.35 102.35

1.01
Hunsworth Beck 2
102.48 102.48

1.00
Hunsworth Beck 2
102.30 102.30

.00
Hunsworth Beck 2
100.01 100.35

27
Hunsworth Beck 2

100.48

.23

Hunsworth Beck 2
99.96 100.30

2.31

Hunsworth Beck 2
99.85 99.25

.27

Hunsworth Beck 2
99.33

0.14

Hunsworth Beck 2
99.66 99.21

.33

Hunsworth Beck 2
99.87

0.03

Hunsworth Beck 2

110.

110.

110.

110.

110.

102.

102.

102.

101.

101.

101.

99.

100.

99.

99.
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07

04

05

07

04

74

90

65

21

42

12

88

32

70

87

14

14

13

13

13

12.

12

12

12

11

11

11

10

10

10

9

0.000001

0.000000

0.000000

0.000000

0.000000

0.018507

0.018051

0.018233

0.098779

0.093626

0.104251

0.001055

0.000268

0.001686

0.000015
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PF 2

PF 3

PF 1

PF 2

PF 3

PF 1

PF 2

PF 3

PF 1

PF 2

PF 3

PF 1

PF 2

PF 3

PF 1

0.

06

.04

.02

.02

.02

.75

.90

.64

.86

.12

.76

.91

.56

.05

.13

9.87

315.

7.14

311.

8.01

599.

9.87

602.

7.14

597.

Culvert

10.

30.

54.

47

67

68

78

95

.91

.40

.71

.65

.93

.50

28

42

.91

10

104.00

131.

104.00
131

104.00

167.

104.00

167.

104.00

166.

101.50

101.50

101.50

99.50
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Baseline model results
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HEC-RAS Plan: Base311215

River Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width
(m) (m) (m) (m) (m) (m3/s) (m3/s) (m3/s) (m)

Toad Holes Beck 0.5 5 PF1 114.65 114.59 0.06 0.53 0.00 0.05 1.02 0.02 12.59
Toad Holes Beck 0.5 5 PF2 114.70 114.65 0.04 0.52 0.01 0.18 1.08 0.09 20.44
Toad Holes Beck 0.5 5 PF3 114.74 114.25 0.49 0.97 1.50
Toad Holes Beck 0.5 4 PF1 114.11 114.01 0.10 0.02 0.03 0.00 1.09 0.00 247
Toad Holes Beck 0.5 4 PF2 114.16 113.99 0.17 0.02 0.05 1.35 1.99
Toad Holes Beck 0.5 4 PF3 114.09 114.01 0.08 0.01 0.02 0.00 0.97 0.00 272
Toad Holes Beck 0.5 3 PF1 114.06 114.06 0.00 0.09 0.64 0.37 14.01
Toad Holes Beck 0.5 3 PF2 114.09 114.09 0.00 0.11 0.77 0.46 14.35
Toad Holes Beck 0.5 3 PF3 114.05 114.05 0.00 0.08 0.57 0.32 13.90
Toad Holes Beck 0.5 2.5 Culvert

Toad Holes Beck 0.5 2 PF1 113.09 112.95 0.14 1.00 0.00 1.09 1.90
Toad Holes Beck 0.5 2 PF2 113.16 112.98 0.18 0.42 0.05 1.35 1.96
Toad Holes Beck 0.5 2 PF3 113.06 112.92 0.13 1.00 0.00 0.97 1.85
Toad Holes Beck 0.5 1 PF1 112.09 111.93 0.16 0.00 0.05 1.09 1.85
Toad Holes Beck 0.5 1 PF2 112.16 112.00 0.16 1.00 0.01 0.01 1.34 0.00 232.03
Toad Holes Beck 0.5 1 PF3 112.05 111.90 0.16 0.00 0.05 0.97 1.79
Hunsworth Beck 1 17 PF1 114.22 113.60 0.62 6.92 3.60
Hunsworth Beck 1 17 PF2 114.37 113.70 0.67 8.52 3.70
Hunsworth Beck 1 17 PF3 114.23 1138.50 0.73 6.17 3.50
Hunsworth Beck 1 16 PF1 110.06 110.05 0.01 0.00 0.00 1.99 3.92 1.01 34.80
Hunsworth Beck 1 16 PF2 110.09 110.08 0.01 0.00 0.00 2.53 4.70 1.29 35.32
Hunsworth Beck 1 16 PF3 110.04 110.04 0.01 0.00 0.00 1.75 3.54 0.88 34.57
Hunsworth Beck 1 15 PF1 110.05 110.05 0.00 2.97 1.70 2.25 75.35
Hunsworth Beck 1 15 PF2 110.09 110.09 0.00 3.66 2.07 2.79 76.21
Hunsworth Beck 1 15 PF3 110.04 110.04 0.00 2.65 1.562 2.00 74.97
Hunsworth Beck 1 14.9 Culvert

Hunsworth Beck 1 14.8 PF1 110.05 110.05 0.00 0.00 0.00 3.10 1.35 2.48 94.07
Hunsworth Beck 1 14.8 PF2 110.08 110.08 0.00 0.00 0.00 3.82 1.65 3.05 94.68
Hunsworth Beck 1 14.8 PF3 110.04 110.04 0.00 0.00 0.00 2.76 1.21 2.20 93.69
Hunsworth Beck 2 14.5 PF1 110.05 110.05 0.00 4.56 1.64 1.81 96.48
Hunsworth Beck 2 14.5 PF2 110.08 110.08 0.00 5.63 2.00 2.24 97.15
Hunsworth Beck 2 14.5 PF3 110.04 110.04 0.00 4.06 1.47 1.62 96.05
Hunsworth Beck 2 14.2 Culvert

Hunsworth Beck 2 14 PF1 110.05 110.05 0.00 0.00 0.00 4.92 1.12 1.96 131.35
Hunsworth Beck 2 14 PF2 110.07 110.07 0.00 0.00 0.00 6.07 1.38 2.42 131.87
Hunsworth Beck 2 14 PF3 110.04 110.04 0.00 0.00 0.00 4.39 1.00 1.756 131.06
Hunsworth Beck 2 13 PF1 110.05 110.05 0.00 7.19 0.41 0.41 167.11
Hunsworth Beck 2 13 PF2 110.07 110.07 0.00 8.86 0.50 0.51 167.40
Hunsworth Beck 2 13 PF3 110.04 110.04 0.00 6.41 0.37 0.36 166.95
Hunsworth Beck 2 12.5 Culvert

Hunsworth Beck 2 12 PF1 102.74 102.35 0.38 0.73 0.00 8.01 3.85
Hunsworth Beck 2 12 PF2 102.90 102.48 0.43 0.72 0.00 9.87 3.98
Hunsworth Beck 2 12 PF3 102.65 102.30 0.35 0.73 0.00 7.14 3.80
Hunsworth Beck 2 11 PF1 101.21 100.01 1.20 1.44 0.08 8.01 3.51
Hunsworth Beck 2 11 PF2 101.42 100.09 1.33 1.39 0.09 9.87 3.59
Hunsworth Beck 2 11 PF3 101.12 99.96 1.16 1.45 0.08 7.14 3.46
Hunsworth Beck 2 10 PF1 99.88 99.85 0.03 0.00 0.01 3.79 4.22 12.94
Hunsworth Beck 2 10 PF2 100.32 100.31 0.01 0.00 0.00 6.25 3.61 0.01 61.27
Hunsworth Beck 2 10 PF3 99.70 99.66 0.04 0.00 0.01 3.06 4.08 11.48
Hunsworth Beck 2 9 PF1 99.87 99.87 0.00 0.00 0.00 711 0.85 0.05 45.13
Hunsworth Beck 2 9 PF2 100.31 100.31 0.00 0.00 0.00 8.73 1.04 0.10 62.05
Hunsworth Beck 2 9 PF3 99.69 99.69 0.00 0.00 0.00 6.37 0.75 0.03 33.03
Hunsworth Beck 3 8.7 PF1 99.87 99.86 0.01 0.77 9.92 1.45 25.58
Hunsworth Beck 3 8.7 PF2 100.31 100.31 0.01 1.30 11.23 2.41 38.74
Hunsworth Beck 3 8.7 PF3 99.69 99.67 0.01 0.57 9.17 1.08 23.58
Hunsworth Beck 3 8.5 Culvert

Hunsworth Beck 3 8 PF1 99.44 99.40 0.04 0.03 0.02 12.12 0.01 9.48
Hunsworth Beck 3 8 PF2 99.64 99.60 0.04 0.03 0.03 14.91 0.04 9.85
Hunsworth Beck 3 8 PF3 99.35 99.31 0.03 0.02 0.02 10.82 0.00 9.30
Hunsworth Beck 3 7.12 PF1 99.39 99.14 0.26 0.04 0.06 12.10 0.03 5.09
Hunsworth Beck 3 7.12 PF2 99.59 99.30 0.29 0.03 0.07 14.69 0.26 6.25
Hunsworth Beck 3 7.12 PF3 99.30 99.08 0.22 0.04 0.04 10.81 0.01 4.68
Hunsworth Beck 3 7.11 PF1 99.30 99.23 0.07 0.05 0.02 7.95 4.18 18.66
Hunsworth Beck 3 7.11 PF2 99.49 99.44 0.05 0.04 0.02 8.13 6.82 23.24
Hunsworth Beck 3 7.11 PF3 99.22 99.14 0.08 0.05 0.01 7.72 3.10 17.27




HEC-RAS Plan: Base311215 (Continued)

River Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width
(m) (m) (m) (m) (m) (m3/s) (m3/s) (m3/s) (m)

Hunsworth Beck 7.10 PF1 99.23 98.99 0.24 0.04 0.01 11.82 0.31 6.93
Hunsworth Beck 7.10 PF2 99.43 99.18 0.25 0.04 0.01 14.06 0.89 11.70
Hunsworth Beck 7.10 PF3 99.15 98.94 0.21 0.03 0.00 10.64 0.18 6.44
Hunsworth Beck 7.09 PF1 99.18 98.85 0.33 0.04 0.00 12.11 0.02 9.33
Hunsworth Beck 7.09 PF2 99.39 99.05 0.34 0.03 0.04 14.47 0.48 18.39
Hunsworth Beck 7.09 PF3 99.11 98.85 0.26 0.03 0.00 10.80 0.02 9.33
Hunsworth Beck 7.08 PF1 99.14 98.82 0.32 0.00 0.00 12.13 3.79
Hunsworth Beck 7.08 PF2 99.32 99.10 0.22 0.00 0.03 0.55 13.07 1.33 78.94
Hunsworth Beck 7.08 PF3 99.08 98.83 0.25 0.00 0.00 10.82 3.79
Hunsworth Beck 7.075 Bridge

Hunsworth Beck 7.07 PF1 98.98 98.78 0.20 0.22 0.00 10.89 1.24 52.59
Hunsworth Beck 7.07 PF2 99.04 98.99 0.06 0.17 0.04 0.03 8.40 6.52 98.43
Hunsworth Beck 7.07 PF3 98.94 98.67 0.27 0.25 0.02 10.81 0.01 20.17
Hunsworth Beck 7.05 PF1 98.76 98.55 0.21 0.26 0.02 0.09 11.78 0.27 6.80
Hunsworth Beck 7.05 PF2 98.83 98.37 0.46 0.22 0.10 0.05 14.76 0.15 6.10
Hunsworth Beck 7.05 PF3 98.67 98.48 0.19 0.27 0.02 0.06 10.58 0.18 6.51
Hunsworth Beck 7.04 PF1 98.48 98.04 0.43 0.29 0.09 0.00 12.12 0.00 5.85
Hunsworth Beck 7.04 PF2 98.47 98.30 0.17 0.27 0.09 0.53 11.19 3.23 66.46
Hunsworth Beck 7.04 PF3 98.38 97.96 0.42 0.29 0.09 10.82 4.59
Hunsworth Beck 7.03 PF1 97.99 97.87 0.12 0.26 0.01 1.42 9.29 1.42 11.49
Hunsworth Beck 7.03 PF2 98.12 97.98 0.14 0.26 0.01 2.00 11.05 1.90 12.28
Hunsworth Beck 7.03 PF3 97.92 97.81 0.11 0.27 0.01 1.16 8.45 1.21 11.06
Hunsworth Beck 7.02 PF1 97.71 97.52 0.20 0.54 0.05 1.65 10.48 10.72
Hunsworth Beck 7.02 PF2 97.85 97.65 0.20 0.66 0.04 2.92 11.98 0.05 15.51
Hunsworth Beck 7.02 PF3 97.64 97.44 0.20 0.48 0.05 1.14 9.68 9.84
Hunsworth Beck 7 PF1 97.12 97.08 0.04 0.40 0.00 7.19 4.94 56.77
Hunsworth Beck 7 PF2 97.15 97.08 0.07 0.45 0.01 8.86 6.09 55.77
Hunsworth Beck 7 PF3 97.12 97.08 0.04 0.35 0.00 6.41 4.41 56.77
Hunsworth Beck 6 PF1 96.18 95.62 0.56 0.90 0.05 0.75 8.05 3.33 44.33
Hunsworth Beck 6 PF2 96.01 95.67 0.34 1.1 0.03 1.82 7.45 5.68 53.95
Hunsworth Beck 6 PF3 96.28 95.60 0.69 0.77 0.07 0.39 8.16 2.26 37.99
Hunsworth Beck 5 PF1 95.13 95.01 0.12 6.32 6.82 0.00 34.68
Hunsworth Beck 5 PF2 95.20 95.06 0.14 1.39 0.00 8.97 7.73 0.00 36.20
Hunsworth Beck 5 PF3 95.10 94.98 0.12 1.37 0.00 5.07 6.49 32.79
Hunsworth Beck 4 PF1 93.55 93.36 0.19 1.58 0.01 10.91 2.23 27.52
Hunsworth Beck 4 PF2 93.62 93.42 0.19 1.57 0.01 14.13 2.58 28.30
Hunsworth Beck 4 PF3 93.51 93.34 0.17 1.59 0.00 9.52 2.04 27.27
Hunsworth Beck 3 PF1 92.78 92.76 0.02 0.22 0.02 0.85 5.48 6.82 49.65
Hunsworth Beck 3 PF2 92.87 92.85 0.02 0.22 0.02 117 6.12 9.42 55.17
Hunsworth Beck 3 PF3 92.73 92.71 0.02 0.22 0.02 0.70 5.18 5.68 46.72
Hunsworth Beck 2 PF1 92.54 92.34 0.20 1.42 0.01 0.96 10.59 1.60 22.22
Hunsworth Beck 2 PF2 92.63 92.44 0.19 1.31 0.01 1.85 11.77 3.09 27.58
Hunsworth Beck 2 PF3 92.49 92.28 0.21 1.59 0.01 0.58 10.00 0.97 18.98
Hunsworth Beck 1 PF1 90.63 90.17 0.46 1.88 0.03 0.24 12.77 0.12 9.22
Hunsworth Beck 1 PF2 90.79 90.30 0.50 1.81 0.03 1.00 15.21 0.50 12.88
Hunsworth Beck 1 PF3 90.54 90.11 0.42 1.93 0.02 0.08 11.44 0.04 7.40
High Royds Beck 7 PF1 121.54 119.55 1.99 4.12 2.40
High Royds Beck 7 PF2 121.75 119.60 2.15 5.08 247
High Royds Beck 7 PF3 121.85 119.50 2.35 3.68 2.33
High Royds Beck 6 PF1 108.42 108.32 0.10 2.23 0.00 0.06 4.00 0.06 4.59
High Royds Beck 6 PF2 108.53 108.41 0.12 2.29 0.00 0.13 4.83 0.13 5.07
High Royds Beck 6 PF3 108.36 108.27 0.09 2.20 0.00 0.04 3.60 0.04 4.33
High Royds Beck 5 PF1 106.19 106.05 0.14 1.45 0.00 0.94 3.10 0.08 11.79
High Royds Beck 5 PF2 106.24 106.10 0.14 1.38 0.00 1.41 3.55 0.12 13.25
High Royds Beck 5 PF3 106.16 106.02 0.13 1.53 0.01 0.74 2.87 0.06 11.02
High Royds Beck 4 PF1 104.44 104.19 0.25 1.73 0.01 0.22 3.81 0.10 6.75
High Royds Beck 4 PF2 104.52 104.26 0.26 1.71 0.01 0.51 4.34 0.23 8.58
High Royds Beck 4 PF3 104.39 104.15 0.25 1.75 0.01 0.11 3.52 0.05 571
High Royds Beck 3 PF1 100.48 100.44 0.04 0.28 1.47 2.37 46.33
High Royds Beck 3 PF2 100.49 100.42 0.07 0.30 1.92 2.87 40.70
High Royds Beck 3 PF3 100.45 100.41 0.05 0.19 1.45 2.04 36.63
High Royds Beck 25 Culvert

High Royds Beck 2 PF1 100.29 100.24 0.05 0.24 0.00 1.74 2.38 36.24
High Royds Beck 2 PF2 100.35 100.32 0.03 0.03 0.01 0.01 1.67 3.41 41.31
High Royds Beck 2 PF3 100.27 100.22 0.06 0.24 0.00 1.69 1.99 35.59
High Royds Beck 1 PF1 100.05 99.97 0.08 0.00 0.02 0.47 2.32 1.33 35.19
High Royds Beck 1 PF2 100.31 100.31 0.01 0.00 0.00 1.19 1.37 2.52 61.60




HEC-RAS Plan: Base311215 (Continued)

River Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width
(m) (m) (m) (m) (m) (m3/s) (m3/s) (m3/s) (m)
High Royds Beck 1 PF3 100.03 99.96 0.07 0.00 0.02 0.41 2.14 1.14 34.46
Cockleshaw Beck 3 PF1 115.13 114.90 0.23 1.01 1.38
Cockleshaw Beck 3 PF2 115.37 115.10 0.27 1.76 1.57
Cockleshaw Beck 3 PF3 115.04 114.80 0.24 0.74 1.29
Cockleshaw Beck 2 PF1 105.22 104.81 0.40 9.90 0.02 1.01 1.30
Cockleshaw Beck 2 PF2 105.60 104.90 0.70 9.73 0.04 1.76 1.38
Cockleshaw Beck 2 PF3 105.05 104.79 0.26 9.99 0.00 0.74 1.28
Cockleshaw Beck 1 PF1 95.14 95.00 0.13 0.00 0.00 1.01 1.48
Cockleshaw Beck 1 PF2 95.37 95.09 0.28 10.11 0.13 1.76 1.56
Cockleshaw Beck 1 PF3 95.11 95.05 0.06 0.00 0.01 0.74 1.53




Appendix E4/1

Post development model results
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HEC-RAS Plan: Plan 23

River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

Toad Holes Beck 0.5 5 PF 1 1.09 114.00 114.59 114.42 114.65 0.005314 1.10 1.39 12.59 0.52
Toad Holes Beck 0.5 5 PF2 1.35 114.00 114.65 114.48 114.70 0.003872 1.03 2.48 20.44 0.45
Toad Holes Beck 0.5 5 RE3 0.97 114.00 114.25 114.40 114.74 0.113625 3.10 0.31 1.50 2.17
Toad Holes Beck 0.5 4 PF 1 1.09 113.50 114.01 113.92 114.11 0.011585 1.43 0.77 247 0.74
Toad Holes Beck 0.5 4 PF2 1.35 113.50 113.99 113.98 114.16 0.019633 1.83 0.74 1.99 0.96
Toad Holes Beck 0.5 4 RE3 0.97 113.50 114.01 113.90 114.09 0.008886 1.26 0.77 2.72 0.65
Toad Holes Beck 0.5 3 PF 1 1.09 112.60 114.06 113.02 114.06 0.000061 0.24 8.45 14.01 0.07
Toad Holes Beck 0.5 3 PF2 1.35 112.60 114.09 113.08 114.09 0.000084 0.28 8.82 14.35 0.08
Toad Holes Beck 0.5 3 RE3 0.97 112.60 114.05 113.00 114.05 0.000050 0.21 8.32 13.90 0.06
Toad Holes Beck 0.5 2.5 Culvert

Toad Holes Beck 0.5 2 PF 1 1.09 112.50 112.95 112.92 113.09 0.018171 1.67 0.65 1.90 0.91
Toad Holes Beck 0.5 2 PF2 1.35 112.50 112.98 112.98 113.16 0.021819 1.90 0.71 1.96 1.01
Toad Holes Beck 0.5 2 RE3 0.97 112.50 112.92 112.90 113.06 0.017868 1.61 0.60 1.85 0.90
Toad Holes Beck 0.5 1 PF 1 1.09 111.50 111.93 111.93 112.09 0.022066 1.80 0.61 1.85 1.00
Toad Holes Beck 0.5 1 PF2 1.35 111.50 112.00 112.03 112.16 0.018267 1.78 1.14 232.03 0.92
Toad Holes Beck 0.5 1 RE3 0.97 111.50 111.90 111.90 112.05 0.022494 1.75 0.55 1.79 1.01
Hunsworth Beck 1 17 PF 1 6.92 113.00 113.60 113.78 114.22 0.042658 3.50 1.98 3.60 1.50
Hunsworth Beck 1 17 PF2 8.52 113.00 113.70 113.89 114.37 0.039339 3.63 2.34 3.70 1.46
Hunsworth Beck 1 17 RE3 6.17 113.00 113.50 113.72 114.23 0.061062 3.80 1.62 3.50 1.78
Hunsworth Beck 1 16 PF 1 6.92 108.00 110.05 108.78 110.06 0.000190 0.51 24.21 34.80 0.12
Hunsworth Beck 1 16 PF2 8.52 108.00 110.08 108.89 110.09 0.000258 0.60 25.36 35.32 0.14
Hunsworth Beck 1 16 RE3 6.17 108.00 110.04 108.72 110.04 0.000159 0.46 23.71 34.57 0.11
Hunsworth Beck 1 15 PF 1 6.92 106.00 110.05 106.78 110.05 0.000003 0.11 124.52 75.35 0.02
Hunsworth Beck 1 15 PF2 8.52 106.00 110.09 106.89 110.09 0.000005 0.13 127.12 76.21 0.02
Hunsworth Beck 1 15 RE3 6.17 106.00 110.04 106.72 110.04 0.000003 0.10 123.39 74.97 0.02
Hunsworth Beck 1 14.9 Culvert

Hunsworth Beck 1 14.8 PF 1 6.92 105.25 110.05 110.05 0.000001 0.07 187.98 94.07 0.01
Hunsworth Beck 1 14.8 PF2 8.52 105.25 110.08 110.08 0.000002 0.09 190.25 94.68 0.01
Hunsworth Beck 1 14.8 RE3 6.17 105.25 110.04 110.04 0.000001 0.06 186.55 93.69 0.01
Hunsworth Beck 2 14.5 PF 1 8.01 105.25 110.05 106.12 110.05 0.000002 0.09 171.18 96.48 0.01
Hunsworth Beck 2 14.5 PF2 9.87 105.25 110.08 106.24 110.08 0.000003 0.11 173.52 97.15 0.02
Hunsworth Beck 2 14.5 RE3 7.14 105.25 110.04 106.06 110.04 0.000002 0.08 169.72 96.05 0.01
Hunsworth Beck 2 14.2 Culvert

Hunsworth Beck 2 14 PF 1 8.01 104.00 110.05 110.05 0.000000 0.05 313.03 131.35 0.01
Hunsworth Beck 2 14 PF2 9.87 104.00 110.07 110.07 0.000001 0.06 315.47 131.87 0.01
Hunsworth Beck 2 14 RBE3 7.14 104.00 110.04 110.04 0.000000 0.04 311.67 131.06 0.01
Hunsworth Beck 2 13 PF 1 8.01 104.00 110.05 104.00 110.05 0.000000 0.02 599.68 167.11 0.00
Hunsworth Beck 2 13 PF2 9.87 104.00 110.07 104.05 110.07 0.000000 0.02 602.78 167.40 0.00
Hunsworth Beck 2 13 RBE3 7.14 104.00 110.04 103.97 110.04 0.000000 0.02 597.95 166.95 0.00
Hunsworth Beck 2 12,5 Culvert

Hunsworth Beck 2 12 PF 1 8.01 101.50 102.35 102.35 102.74 0.018507 2.75 291 3.85 1.01
Hunsworth Beck 2 12 PF2 9.87 101.50 102.48 102.48 102.90 0.018051 2.90 3.40 3.98 1.00
Hunsworth Beck 2 12 BE3 7.14 101.50 102.30 102.30 102.65 0.018233 2.64 271 3.80 1.00
Hunsworth Beck 2 11 PF 1 8.01 99.50 100.01 100.35 101.21 0.098779 4.86 1.65 3.51 2.27
Hunsworth Beck 2 11 PF2 9.87 99.50 100.09 100.48 101.42 0.093626 5.12 1.93 3.59 2.23
Hunsworth Beck 2 11 BE3 7.14 99.50 99.96 100.30 101.12 0.104251 4.76 1.50 3.46 2.31
Hunsworth Beck 2 10 PF 1 8.01 98.60 99.87 99.25 99.90 0.000991 0.88 10.53 14.14 0.26
Hunsworth Beck 2 10 PF2 9.87 98.60 100.33 99.33 100.34 0.000238 0.53 31.75 61.81 0.13
Hunsworth Beck 2 10 BE3 7.14 98.60 99.66 99.21 99.71 0.001638 1.04 8.00 11.54 0.33
Hunsworth Beck 2 9 PF 1 8.01 98.20 99.89 99.89 0.000014 0.13 54.92 45.82 0.03
Hunsworth Beck 2 9 PF2 9.87 98.20 100.34 100.34 0.000009 0.13 79.12 62.86 0.03
Hunsworth Beck 2 9 RBE3 7.14 98.20 99.69 99.69 0.000017 0.13 47.71 33.06 0.04
Hunsworth Beck 3 8.7 PF 1 12.13 98.00 99.88 98.52 99.89 0.000132 0.48 30.62 25.78 0.11
Hunsworth Beck 3 8.7 PF2 14.95 98.00 100.33 98.60 100.34 0.000082 0.44 44.05 40.19 0.09
Hunsworth Beck 3 8.7 BE3 10.82 98.00 99.68 98.48 99.69 0.000165 0.50 25.72 23.65 0.12
Hunsworth Beck 3 8.5 Culvert

Hunsworth Beck 3 8 PF 1 12.13 97.80 99.42 99.46 0.000667 0.85 14.36 9.51 0.22
Hunsworth Beck 3 8 PF2 14.95 97.80 99.62 99.66 0.000691 0.92 16.31 9.90 0.22
Hunsworth Beck 3 8 RBE3 10.82 97.80 99.32 99.35 0.000655 0.81 13.41 9.32 0.21
Hunsworth Beck 3 7.12 PF 1 12.13 97.74 99.10 99.40 0.009523 2.44 5.01 4.85 0.71
Hunsworth Beck 3 7.12 PF2 14.95 97.74 99.26 99.61 0.009573 2.61 5.89 6.01 0.71
Hunsworth Beck 3 7.12 RE3 10.82 97.74 99.03 99.30 0.009183 2.31 4.68 4.34 0.69
Hunsworth Beck 3 711 PF 1 12.13 97.68 99.22 98.94 99.29 0.002508 1.37 10.84 18.47 0.37
Hunsworth Beck 3 711 PF2 14.95 97.68 99.43 99.03 99.49 0.001672 1.20 15.29 23.13 0.30
Hunsworth Beck 3 711 RE3 10.82 97.68 99.10 98.89 99.20 0.003232 1.49 8.87 16.67 0.42
Hunsworth Beck 3 7.10 PF 1 12.13 97.62 98.79 98.71 99.19 0.014496 2.82 4.33 5.01 0.89
Hunsworth Beck 3 7.10 PF2 14.95 97.62 99.14 98.93 99.42 0.007865 2.43 6.67 8.33 0.66
Hunsworth Beck 3 7.10 RE3 10.82 97.62 98.72 98.64 99.09 0.014566 271 3.99 4.31 0.89




HEC-RAS Plan: Plan 23 (Continued)

River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

Hunsworth Beck 7.09 PF 1 12.13 97.56 98.73 98.61 99.13 0.003514 2.82 4.31 3.81 0.85
Hunsworth Beck 7.09 PF2 14.95 97.56 98.85 98.76 99.35 0.003969 3.13 4.91 9.20 0.90
Hunsworth Beck 7.09 RE3 10.82 97.56 98.66 98.53 99.02 0.003292 2.66 4.06 3.80 0.82
Hunsworth Beck 7.08 PF 1 12.13 97.50 98.78 98.39 98.99 0.006357 2.02 5.99 4.79 0.58
Hunsworth Beck 7.08 PF2 14.95 97.50 98.93 98.52 99.18 0.007050 2.23 6.69 4.81 0.61
Hunsworth Beck 7.08 RE3 10.82 97.50 98.71 98.33 98.89 0.006027 1.92 5.64 4.78 0.56
Hunsworth Beck 7.07 PF 1 12.13 97.49 98.61 98.36 98.85 0.007512 2.15 5.65 5.46 0.67
Hunsworth Beck 7.07 PF2 14.95 97.49 98.75 98.48 99.03 0.007920 2.33 6.41 5.56 0.69
Hunsworth Beck 7.07 RE3 10.82 97.49 98.54 98.30 98.76 0.007318 2.05 5.27 5.40 0.66
Hunsworth Beck 7.05 PF 1 12.13 97.24 98.41 98.12 98.60 0.006642 1.98 6.35 7.11 0.61
Hunsworth Beck 7.05 PF2 14.95 97.24 98.55 98.25 98.78 0.006433 212 7.42 7.61 0.62
Hunsworth Beck 7.05 RE3 10.82 97.24 98.33 98.06 98.52 0.006761 1.90 5.83 6.86 0.61
Hunsworth Beck 7.04 PF 1 12.13 97.03 97.90 97.90 98.31 0.022243 2.83 4.28 5.28 1.00
Hunsworth Beck 7.04 PF2 14.95 97.03 98.03 98.03 98.49 0.021393 3.00 5.00 5.86 0.99
Hunsworth Beck 7.04 RE3 10.82 97.03 97.84 97.83 98.22 0.022400 273 3.96 5.23 1.00
Hunsworth Beck 7.03 PF 1 12.13 96.64 97.76 97.44 97.89 0.004106 1.67 8.38 10.95 0.51
Hunsworth Beck 7.03 PF2 14.95 96.64 97.87 97.55 98.02 0.004207 1.81 9.68 11.68 0.53
Hunsworth Beck 7.08 RE3 10.82 96.64 97.70 97.39 97.82 0.004087 1.60 772 10.56 0.50
Hunsworth Beck 7.02 PF 1 12.13 96.31 97.48 97.21 97.63 0.006068 1.82 7.39 11.26 0.56
Hunsworth Beck 7.02 PF2 14.95 96.31 97.60 97.36 97.77 0.005909 1.91 8.92 15.76 0.56
Hunsworth Beck 7.02 RE3 10.82 96.31 97.42 97.14 97.57 0.006062 1.76 6.72 10.50 0.56
Hunsworth Beck 7 PF 1 12.13 96.05 97.08 97.08 97.12 0.003572 1.20 14.57 55.77 0.40
Hunsworth Beck 7 PF2 14.95 96.05 97.08 97.08 97.15 0.005426 1.48 14.57 56.77 0.49
Hunsworth Beck 7 RE3 10.82 96.05 97.08 97.08 97.12 0.002842 1.07 14.57 56.77 0.35
Hunsworth Beck 6 PF 1 12.13 95.00 95.62 95.74 96.18 0.051970 3.93 5.02 44.33 1.66
Hunsworth Beck 6 PF2 14.95 95.00 95.67 95.76 96.01 0.034552 3.33 7.51 53.95 1.36
Hunsworth Beck 6 RBE3 10.82 95.00 95.60 95.73 96.28 0.060714 4.16 4.01 37.99 1.79
Hunsworth Beck 5 PF 1 13.14 94.00 95.01 95.01 95.13 0.007602 1.92 9.81 34.68 0.65
Hunsworth Beck 5 PF2 16.71 94.00 95.06 95.05 95.20 0.008331 2.08 11.36 36.20 0.69
Hunsworth Beck 5 RBE3 11.56 94.00 94.98 94.98 95.10 0.007653 1.89 8.77 32.79 0.65
Hunsworth Beck 4 PF 1 13.14 93.00 93.36 93.40 93.55 0.022453 1.93 6.87 27.52 1.05
Hunsworth Beck 4 PF2 16.71 93.00 93.42 93.45 93.62 0.018229 1.90 8.55 28.30 0.96
Hunsworth Beck 4 RBE3 11.56 93.00 93.34 93.37 93.51 0.022310 1.87 6.35 27.27 1.04
Hunsworth Beck 3 PF 1 13.14 91.00 92.76 92.34 92.78 0.000637 0.84 23.91 49.65 0.21
Hunsworth Beck 3 PF2 16.71 91.00 92.85 92.44 92.87 0.000662 0.88 28.73 56.17 0.21
Hunsworth Beck 3 RBE3 11.56 91.00 92.71 92.28 92.73 0.000630 0.82 21.55 46.72 0.21
Hunsworth Beck 2 PF 1 13.14 91.00 92.34 92.34 92.54 0.006392 2.18 7.98 22.22 0.63
Hunsworth Beck 2 PF2 16.71 91.00 92.44 92.44 92.63 0.006062 2.23 10.48 27.58 0.62
Hunsworth Beck 2 RBE3 11.56 91.00 92.28 92.28 92.49 0.006765 2.16 6.73 18.98 0.64
Hunsworth Beck 1 PF 1 13.14 89.00 90.17 90.33 90.63 0.015257 3.04 4.65 9.22 0.95
Hunsworth Beck 1 PF2 16.71 89.00 90.30 90.47 90.79 0.014992 3.25 6.00 12.88 0.96
Hunsworth Beck 1 RBE3 11.56 89.00 90.11 90.23 90.54 0.014930 2.89 4.15 7.40 0.93
High Royds Beck 7 PF 1 4.12 119.25 119.55 119.94 121.54 0.315829 6.24 0.66 2.40 3.80
High Royds Beck 7 PF2 5.08 119.25 119.60 120.04 121.75 0.289397 6.50 0.78 247 3.69
High Royds Beck 7 RBE3 3.68 119.25 119.50 119.90 121.85 0.458385 6.80 0.54 2.33 4.50
High Royds Beck 6 PF 1 4.12 107.25 108.32 107.94 108.42 0.003644 1.42 3.08 4.59 0.47
High Royds Beck 6 PF2 5.08 107.25 108.41 108.04 108.53 0.003823 1.55 3.55 5.07 0.48
High Royds Beck 6 RBE3 3.68 107.25 108.27 107.90 108.36 0.003551 1.35 2.85 4.33 0.46
High Royds Beck 5 PF 1 4.12 105.43 106.05 106.05 106.19 0.009538 1.83 3.00 11.79 0.78
High Royds Beck 5 PF2 5.08 105.43 106.10 106.10 106.24 0.009463 1.92 3.62 13.25 0.78
High Royds Beck 5 RBE3 3.68 105.43 106.02 106.02 106.16 0.009628 1.78 271 11.02 0.77
High Royds Beck 4 PF 1 4.12 103.15 104.19 104.25 104.44 0.014271 2.31 2.10 6.75 0.81
High Royds Beck 4 PF2 5.08 103.15 104.26 104.33 104.52 0.014027 2.42 2.65 8.58 0.81
High Royds Beck 4 RBE3 3.68 103.15 104.15 104.20 104.39 0.014470 224 1.84 5.71 0.81
High Royds Beck 3 PF 1 4.12 100.00 100.44 100.39 100.48 0.007601 1.27 6.55 46.33 0.65
High Royds Beck 3 PF2 5.08 100.00 100.44 100.42 100.50 0.012017 1.61 6.84 47.05 0.82
High Royds Beck 3 RBE3 3.68 100.00 100.41 100.38 100.45 0.009933 1.37 5.17 36.63 0.73
High Royds Beck 25 Culvert

High Royds Beck 2 PF 1 4.12 99.78 100.24 100.29 0.009420 1.45 6.33 36.24 0.73
High Royds Beck 2 PF2 5.08 99.78 100.34 100.37 0.003705 1.05 10.45 42.87 0.47
High Royds Beck 2 RBE3 3.68 99.78 100.22 100.21 100.27 0.010683 1.49 5.53 35.59 0.77
High Royds Beck 1 PF 1 4.12 99.45 99.97 99.97 100.05 0.009428 1.63 5.69 35.19 0.76
High Royds Beck 1 PF2 5.08 99.45 100.33 100.34 0.000467 0.53 23.44 63.30 0.19
High Royds Beck 1 BE3 3.68 99.45 99.96 99.96 100.03 0.008558 1.53 5.36 34.46 0.72
Cockleshaw Beck 3 PF 1 1.01 114.50 114.90 114.94 115.18 0.034599 212 0.48 1.38 1.15
Cockleshaw Beck 3 PF2 1.76 114.50 115.10 115.11 115.37 0.027921 2.28 0.77 1.57 1.04
Cockleshaw Beck 3 RE3 0.74 114.50 114.80 114.86 115.04 0.047086 2.16 0.34 1.29 1.33
Cockleshaw Beck 2 PF 1 1.01 104.50 104.81 104.94 105.22 0.076512 2.81 0.36 1.30 1.70
Cockleshaw Beck 2 PF2 1.76 104.50 104.90 105.11 105.60 0.105161 3.70 0.48 1.38 2.01
Cockleshaw Beck 2 RE3 0.74 104.50 104.79 104.86 105.05 0.053059 2.25 0.33 1.28 1.42




HEC-RAS Plan: Plan 23 (Continued)

River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Cockleshaw Beck PF 1 1.01 94.50 95.00 94.94 95.14 0.016319 1.62 0.63 1.48 0.79
Cockleshaw Beck PF2 1.76 94.50 95.09 95.11 95.37 0.029584 2.33 0.76 1.56 1.07
Cockleshaw Beck RE3 0.74 94.50 95.05 94.86 95.11 0.006422 1.06 0.70 1.53 0.50




