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1.0 Project Background 

1.0.1 Curtins has been appointed by Keyland Developments Ltd to prepare a site specific Flood Risk 

Assessment and Outline drainage Strategy Study for the proposed redevelopment of the former North 

Bierley Waste Water Treatment Works.  

1.0.2 This new commercial development will be constructed on land occupied by the former Yorkshire Water 

sewage treatment facility. 

1.0.3 The outcome of the study will be used to support an outline planning application in order to demonstrate 

the current flood risk status and to ascertain that development of the site area will not increase flood risk 

either to the site itself or others within the local drainage catchment. 

2.0 Scope of Flood Risk and Drainage Strategy Study 

2.0.1 The main aim of this study is to carry out desktop research to establish the flood and drainage 

constraints of the proposed development site area. The current development proposal is for the 

construction of commercial properties with associated access roads and landscaping. A new car park 

will also be provided close to the existing site entrance for the nearby school.   

2.0.2 On this basis, the study will consider:- 

• Primary flood risk from tidal and river sources 

• Surface water flood risk 

• Other secondary flood risks 

• Surface Water disposal hierarchy 

• Outline surface water drainage and outfall requirements 

• Outline foul water drainage and discharge requirements  

• Mitigation measures required to ensure the site is flood safe and does not increase flood risk to 
others 

2.0.3 In order to establish the flood risk and outline drainage strategy requirements Curtins have assessed 

information available from the following Authorities/Bodies:- 

• Lead Local Flood Authority (LLFA) – Kirklees M.D.C (WWTW site area)  

• Lead Local Flood Authority (LLFA) – City of Bradford M.D.C. (School car park)   

• Yorkshire Water (STW) – via the pre-development enquiry process 

• The Environment Agency (EA) 

2.0.4 In order to carry out the assessment the following data will be utilised:- 

• Environment Agency online flood mapping 

• Environment Agency detailed flood mapping (no flood levels available) 

• Site specific hydrological and hydraulic modelling of the Hunsworth Beck  
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• Yorkshire Water pre-development enquiry response and sewer mapping 

• Site topographical, gpr and utility survey drawings 

• Site geo-environmental Phase 1 and Phase 2 studies 

3.0 Site Location, Current Use and Development Proposals 

3.1 Site Location 

3.1.1 The proposed application area is located at the intersection of the M62 and M606 motorways (Junction 

26), approximately 5.5 kilometres south of Bradford city centre in a local village area known as 

Oakenshaw. The site is accessed from Cliff Hollins Lane to the north via Oakenshaw village 

3.1.2 The following OS based mapping in figure 1 shows the approximated location of the application area. 

 Figure 1. Ordnance Survey Location Plan 

 

 Approximate proposed locations shown outlined RED. 
3.1.3 The northern boundary of the application area is formed by Cliff Hollins Lane and the existing site 

access road.  

3.1.4 The eastern boundary of the application area is generally formed by the watercourse known as the 

Hunsworth Beck, although some of the application area does cross to the eastern banks (for precise 

application outlines refer to Architects redline plan).  

3.1.5 The southern boundary of the application area is formed by the landscaped embankments of the M62 

Motorway. The southern boundary has been curtailed at this point to allow for future improvement works 

to the M62/M606 junction. 
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3.1.6 The western boundary of the application area is formed by the landscaped embankments of the M606 

motorway.  

3.2 Current Use 

3.2.1 The former waste water treatment works (WWTW) facility upon the site has been decommissioned for 

some time, with a new pumping station and transfer main in place to convey sewage onwards to a 

treatment facility south of the M62 motorway.  

3.2.2 Remaining areas of the application area are undeveloped greenfield land some of which is currently 

farmed. 

3.2.3 A GoogleEarth aerial photograph image is shown below in figure 2 showing the approximate area of 

land being studied (outlined red). The existing site access road from Cliff Hollins Lane can be seen as 

on the image, as well as the remaining filter beds and areas where demolition has taken place. The new 

transfer pumping station is located to the north of these redundant filter beds, and the large diameter 

transfer main runs along the eastern boundary adjacent to the Hunsworth Beck 

Figure 2. GoogleEarth Aerial Photograph 

 

 Approximate proposed application area shown outlined RED  
3.2.4 The WWTW site has an overall area of approximately 18 Hectares. The area of the proposed school car 

parking area to the north of the site access is approximately 0.12 Hectares. 
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3.3 Development Proposals 

3.3.1  Development proposals for the WWTW site consist of commercial development of warehouse type 

industrial sheds. 

3.3.2 The existing sewage transfer station and pipework will remain in place but all other remaining structures 

such as buildings and filter beds associated with the former WWTW will be demolished and removed to 

allow construction of the new development.  

3.3.3 A new access road will be formed into the site off Cliff Hollins Lane to service the new commercial 

development areas and provide access to the remaining Yorkshire Water assets.  

3.3.4 A new car park will be provided on land to the north for the adjacent school. 

3.3.5 New foul and surface water drainage facilities will be provided to service the development. Areas of the 

new landscaping within the development will be needed to provide SuDS features for the new surface 

water drainage system. 

3.3.6 The development proposals are shown upon the architect’s plans forming part of the planning 

submission documents as well as the outline drainage strategy drawing contained within the Appendix 

of this report.  

3.3.7 On the basis of the proposed development and overall site area, the following sections of this report 

consider both flood risk and drainage strategy in compliance with the NPPF requirements in order to 

support a planning application.  
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4.0 Flood Risk 

4.1 Flood Risk - National Planning Policy Framework (NPPF) 

4.1.1 In March 2012 the Department of Communities and Local Government superseded PPS 25 with the 

NPPF. A technical guidance report is provided covering flood risk and minerals policy. The NPPF has 

been revised as of April 2015 to promote the use of SuDS drainage within schemes. 

4.1.2 The NPPF sets out inappropriate development in areas at risk of flooding be avoided by directing 

development away from areas at highest risk, but where development is necessary, making it safe 

without increasing flood risk elsewhere. For these purposes:- 

• areas at risk of flooding’ means land within flood zones 2 and 3; or land within flood zone 1 

which has critical drainage problems and which has been notified to the local planning authority 

by the Environment Agency 

• ‘flood risk’ means risk from all sources of flooding – including from rivers and the sea, directly 

from rainfall on the ground surface and rising ground water, overwhelmed sewers and drainage 

systems, and from reservoirs, canals and lakes and other artificial sources. 

 

4.1.3 The Sequential and Exception Test - The aim of the Sequential Test is to steer new development to 

areas with the lowest probability of flooding. The flood zones are the starting point for the sequential 

approach. These flood zones refer to the probability of sea and river flooding only, ignoring the 

presence of existing defences. 

4.1.4 Strategic Flood Risk Assessments (SFRA) refine information on the probability of flooding, taking 

sources of flooding and the impacts of climate change into account. These provide the basis for 

applying the Sequential Test on the basis of the flood zones in table 1. Where table 1 indicates the need 

to apply the Exception test, the scope of the SFRA will be widened to consider the impact of the flood 

risk management infrastructure on the frequency, impact, speed of onset, depth and velocity of flooding 

within flood zones considering a range of flood risk management maintenance scenarios. Where a 

SFRA is not available, the Sequential Test will be based on the Environment Agency flood zones. 

4.1.5 The overall aim should be to steer new development to Flood Zone 1. Where there are no reasonably 

available sites in Flood Zone 1, local planning authorities allocating land in local plans or determining 

planning applications for development at any particular location should take into account the flood risk 

vulnerability of land uses (see table 2) and consider reasonably available sites in Flood Zone 2, applying 

the Exception Test if required (see table 3). Only where there are no reasonably available sites in Flood 

Zones 1 and 2 should the suitability of sites in Flood Zone 3 be considered, taking into account the flood 

risk vulnerability of land uses and applying the Exception test if required. 
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 Table 1 Flood Zones  

 (NOTE: these flood zones refer to the probability of river and sea flooding ignoring the presence of defences) 

  
 Zone 1 Low Probability 
 Definition 
 This zone comprises land assessed as having a less than 1 in 1000 annual probability of river or sea flooding 

(<0.1%) 
 Appropriate Uses 
 All uses of land are appropriate in this zone 

  

 Zone 2 Medium Probability 
 Definition 
 This zone comprises land assessed as having between a 1 in 100 and 1 in 1000 annual probability of river flooding 

(1% - 0.1%) or between a 1 in 200 and 1 in 1000 annual probability of sea flooding (0.5% - 01%) in any year. 
 
 Appropriate uses 
 Essential infrastructure and the water-compatible, less vulnerable and more vulnerable uses of land as set out in 

table 2, are appropriate in this zone. The highly vulnerable uses are only appropriate in this zone if the Exception 
Test is passed. 

 

 Zone 3a High Probability 
 Definition 
 This zone comprises land assessed as having a 1 in 100 or greater annual probability of river flooding (>1%) or a 1 

in 200 or greater annual probability of flooding from the sea (>0.5%) in any year 
 
 Appropriate uses 
 The water compatible and less vulnerable uses of land (table 2) are appropriate in this zone. The highly vulnerable 

uses should not be permitted in this zone. 
 The more vulnerable uses and essential infrastructure should only be permitted in this zone if the Exception Test is 

passed. Essential infrastructure permitted in this zone should be designed and constructed to remain operational 
and safe for users in times of flood. 

 

  Zone 3b The Functional Flood Plain 
  Definition 

This zone comprises land where water has to flow or be stored in times of flood.  
 
Local planning authorities should identify in their SFRA areas of functional flood plain and its boundaries 
accordingly, in agreement with the Environment Agency. The identification of functional flood plain should take 
account of local circumstances and not be defined solely on rigid probability parameters. But land which would flood 
with an annual probability of 1 in 20 (5%) or greater in any year, or is designed to flood in an extreme (0.1%) flood 
should provide a starting point for consideration and discussion to identify functional flood plain. 
 
Appropriate uses 
Only the water-compatible uses and essential infrastructure listed in table 2 that has to be there should be 
permitted in this zone. It should be designed and constructed to: 

• remain operational and safe for users in times of flood 

• result in no net loss of flood plain storage 

• not impede water flows, and 

• not increase flood risk elsewhere 
 
Essential infrastructure in this zone should not pass the Exception Test. 
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 Table 2 Flood Risk Vulnerability Classification 

  Essential Infrastructure 

 

• Essential transport infrastructure (including mass evacuation routes) which has to cross the area at risk. 

• Essential utility infrastructure which has to be located in a flood risk area for operational reasons, including 
electricity generating power stations and grid and primary substations; and water treatment works that need to 
remain operational in times of flood. 

• Wind turbines.   

  Highly Vulnerable 

 

• Police stations, Ambulance stations and Fire stations and command centres and telecommunications required 
during flooding.  

• Emergency dispersal points.  

• Basement dwellings,  

• caravans, mobile homes and park homes intended for permanent residence.  

• Installations requiring hazardous substance consent. 

  More Vulnerable 

 

• Hospitals. 

• Residential institutions such as residential care homes, children’s homes, social services homes, prisons and hostels. 

• Buildings used for: dwelling houses; student halls of residence; drinking establishments; nightclubs; and hotels. 

• Non–residential uses for health services, nurseries and educational establishments. 

• Landfill and sites used for waste management facilities for hazardous waste 

• Sites used for holiday or short-let caravans and camping, subject to a specific warning and evacuation plan.  

 Less Vulnerable 

• Police, ambulance and fire stations which are not required to be operational during flooding. 

• Buildings used for: shops; financial, professional and other services; restaurants and cafes; hot food takeaways; 
offices; general industry; storage and distribution; non–residential institutions not included in ‘more vulnerable’; 
and assembly and leisure. 

• Land and buildings used for agriculture and forestry. 

• Waste treatment (except landfill and hazardous waste facilities). 

• Minerals working and processing (except for sand and gravel working). 

• Water treatment works which do not need to remain operational during times of flood. 

• Sewage treatment works (if adequate measures to control pollution and manage sewage during flooding events are 
in place). 

 

Water-Compatible Development 

• Flood control infrastructure. 

• Water transmission infrastructure and pumping stations. 

• Sewage transmission infrastructure and pumping stations. 

• Sand and gravel workings. 

• Docks, marinas and wharves. 

• Navigation facilities. 

• MOD defence installations. 

• Ship building, repairing and dismantling, dockside fish processing and refrigeration and compatible activities 
requiring a waterside location. 

• Water-based recreation (excluding sleeping accommodation). 

• Lifeguard and coastguard stations. 

• Amenity open space, nature conservation and biodiversity, outdoor sports and recreation and essential facilities 
such as changing rooms. 

• Essential ancillary sleeping or residential accommodation for staff required by uses in this category, subject to 
specific warning and evacuation plan. 
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Table 3 Flood Risk Vulnerability and Flood Zone ‘Compatibility’ 

 

 Flood Risk 
Vulnerability 
classification 

Essential Infrastructure 
Water 

compatible 
Highly 

Vulnerable 
More 

Vulnerable 
Less 

Vulnerable 

F
lo

o
d
 Z

o
n
e
 

Zone 1 √ √ √ √ √ 

Zone 2 √ √ 
Exception Test 

Required 
√ √ 

Zone 3a 
Exception Test 

Required 
√ x 

Exception Test 
Required 

√ 

Zone 3b Functional 
Floodplain 

Exception Test 
Required 

√ x x x 

 √ Development is appropriate   x Development should not be permitted 

 

4.1.6 A site specific flood risk assessment is carried out by, or on behalf of, a developer to assess the risk to a 

development site and demonstrate how flood risk from all sources will be managed, and taking climate 

change into account. There should be iteration between the different levels of flood risk assessment, for 

example the site specific FRA and the local Strategic Flood Risk Assessment (SFRA). 

4.1.7 Initial observation of the flood mapping with respect to Table 1 suggest that although most of the 

application area is located in a low risk Zone 1 area, some areas of the site directly adjacent to the 

Hunsworth Beck fall within the high risk Zone 3 with an intrusion of Zone 2 medium risk into the site 

around the area of former circular filtration tanks.  

4.1.8 From Table 2 it can be assumed that the proposed site is considered as: - 

• Less Vulnerable - Buildings used for: shops; financial, professional and other services; 

restaurants and cafes; hot food takeaways; offices; general industry; storage and 

distribution; non–residential institutions not included in ‘more vulnerable’; and assembly and 

leisure. 

4.1.9 With the encroachment of Zone 2 and Zone 3 High Risk areas into the western edges of the proposed 

site potentially triggering Sequential Test and Exception Test requirements, the need for passing these 

tests and the evidence required is considered further, after the following detailed flood risk zone 

assessment. 
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4.2 Flood Risk – Environment Agency Online Flood Data 

4.2.1 To assess the NPPF flood risk classification for the site area the first step is to inspect the Environment 

Agency web based flood mapping data.  

4.2.2 An extract of this mapping to be used for planning purposes is shown in Figure 3 below which identifies 

risk of flooding from rivers and sea.  

Figure 3. Extract of Environment Agency Flood Map for Planning (Risk of Flooding From River and Sea) 

 

 Approximate site extents shown outlined RED. 

4.2.3 It can be seen from this mapping that the application area (shown outlined red) has the Hunsworth Beck 

either adjacent or within the redline area of the site. The high risk Zone 3 typically follows the route of 

the watercourse, although an intrusion of Zone 2 occurs around the area of the former settlement tanks. 

There is also Zone 3 high risk identified around the proposed school car park area at the confluence of 

High Royds Beck and Low Moor Beck which then forms Hunsworth Beck (shown in more detail on 

Environment Agency’s detailed flood mapping). No risk is identified from the Cockleshaw Beck to the 

north east, the un-named beck from Oakenshaw and the Sudgen (and Stubs Beck just of the plan) to 

the south west.   

4.2.4 On the basis that there are areas of Zone 3 identified within the redline area, the NPPF requires that 

that Sequential Testing evidence will be provided. Other supporting documents within the planning 

submission are considered to provide this evidence. 
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4.2.5 On the assumption that the Sequential Test evidence is satisfactorily demonstrated it will also be 

necessary to pass the Exception Test.  

4.2.6 In order to establish the level of flood risk in more detail, in the first instance Product 4 information and a 

licence for usage was requested from the Environment Agency. This is considered further below. 

4.3 Flood Risk – Environment Agency Product 4 Detailed Flood Risk Mapping 

4.3.1 Product 4 flood mapping (and user licence) was obtained from the Environment Agency on the 16 th of 

April 2014. An extract of this mapping is contained within the Appendix of this report. It was confirmed 

by the Environment Agency on issue of the mapping that they had no supporting modelled flood levels.    

4.3.2 It can be seen from the detailed mapping that the flood outlines of both Zone 2 and Zone 3 concur with 

that shown on the current 2017 online maps, with the only difference being the flood outline edges being 

slightly more defined. 

4.3.3 As noted previously, the Zone 3 outline generally follows the channel of the Hunsworth Beck and the 

incoming Low Moor Beck and High Royds Beck to the north. 

4.3.4 At this stage of the assessment it should be noted that it would appear that the mapping does not take 

into consideration the transfer main structure that has taken place along the western edge of the 

Hunsworth Beck within the former treatment works site as part of the decommissioning process. This 

area is defined on the topographical survey contained within the appendix of this report.  

4.3.5 Ground profiling for the proposed development units will not be able to encroach into the area of the 

transfer main and as such the plateauing will have to commence from the security fence around this 

area. This may well result in most, if not all of the developable areas, being outside of the areas of the 

high risk Zone 3 flood encroachment.  

4.3.6 In order to understand this further an image of the Environment Agency flood mapping has been 

overlaid onto the site masterplan.  An extract is contained within Appendix B of this report. It can be 

seen that the unit adjacent to the beck may be at risk based on the Environment Agency flood mapping. 

4.3.7 This accuracy of the Environment Agency mapping is considered in more detail in Section 4.7.  

4.4 Flood Risk – Environment Agency Surface Water Flood Risk Mapping 

4.4.1 In January 2014 the Environment Agency published additional flood risk mapping on their website to 

compliment the Planning Maps (River and Tidal Zoning) with the primary one being surface water flood 

risk mapping which is generally a conglomeration of risks identified by SFRA modelling and information 

supplied by the local Sewage Undertaker (Yorkshire Water in this case). This mapping was further 

updated in 2016 to the current format where 30, 100 and 1000 year probability (high, medium and low 

risk) can be assessed.  
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4.4.2  An extract of the current 2017 surface water flood risk mapping showing the extent of surface water risk 

for the combined high (30 year) medium (100 year) and low (1000 year) risk follows in Figure 4)  

Figure 4. Extract of Environment Agency Flood Mapping Risk of Flooding From Surface Water

 

Approximate application area shown outlined RED. 

4.4.3 It can be seen from this mapping that there is potentially more risk associated with surface water flood 

than there is identified on the ‘planning river and tidal flood risk’ map. The site area can now be seen to 

have areas of risk within it associated by the eastern and western Becks:- 

 Upper tributaries to Hunsworth Beck (Low Moor Beck and High Royds Beck) 

 Where the Low Moor Beck and High Royds Beck combine to form the Hunsworth Beck, a widespread 

area of risk is shown to the low lying land to the eastern and western banks of the beck. 

 Cockleshaw Beck 

An area of low risk is identified to the east on the line of the incoming Cockleshaw Beck. There is also 

an area directly opposite to the west but this is considered to be as a result of the existing road ways 

within the decommissioned works. 

Un-named Beck from Oakenshaw  

This watercourse is known to run in culvert below the M606 motorway. After a short section of open 

channel, the watercourse is further culverted southwards past the linear settlement tanks and then 
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eastwards through to an outfall into the Hunsworth Beck. This line of risk identified for the watercourse 

merges into a large areas of risk within the site generally around the southern area of the site. 

Sugden and Stubs Becks 

Unlike the Planning River and Tidal risk map, the surface water risk map shows potential risk from the 

Sugden and Stubs Beck. Although the becks are at the southernmost limits of the site and are believed 

to be culverted below the M62/M606 Junction 26 Roundabout, the mapping would suggest that there is 

risk that overland flooding will occur around the Junction 26 roundabout which subsequently back flows 

northwards into the site. Observation of levels on the topographical survey and elevations around the 

roundabout from GoogleEarth would suggest this may be possible subject to major volumes of flood 

waters entering the roundabout carriageway. The flood waters are typically looking for the lowest areas 

of land to flow by gravity towards the Hunsworth Beck. 

4.4.4 It should also be noted that the motorway roundabout junction is undergoing major improvement works. 

As the works involve widening of the carriageway it is assumed drainage is improved and thus there 

being a likely improvement in control of flood routing along the watercourses natural route and not off 

into adjoining land.  

4.4.5 Also, as the overall proposed site area has now been curtailed on its southernmost reaches as a result 

of further planned works with the motorway junction, surface water risk to the site from this area is likely 

to route to the Hunsworth beck without any impact on the prosed development areas.  

4.4.6 Methods of mitigating this risk if this risk remains on completion of the highway improvements are 

considered later in this report.  

 

 

 

 

 

 

 

 

 

 Continue on next page 
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4.5 Flood Risk – Environment Agency Risk of Flooding from Reservoirs Mapping 

4.5.1 The Environment Agency also provide mapping to show areas potential at risk from reservoir failure. An 

extract of the their latest (2017) map for reservoir flooding follows. 

4.5.2 It can be seen that the areas identified at risk can be seen to follow the general line of the Hunsworth 

Beck. 

4.5.3  Interrogation of earlier mapping (no longer an option on the latest mapping) showed that the risk is 

related to two reservoirs, located at the northern reaches of the Low Moor Beck. These are the Park 

Dam and Harold Park reservoirs. Both are under the control of Bradford Council and are thus 

considered to be maintained to a high standard and therefore present a low risk to the proposed 

development. 

Figure 5. Extract of Environment Agency Flood Mapping Risk of Flooding From Reservoirs

 

Approximate application area shown outlined RED. 

 

 

 

 

Continued on next page- 
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4.6 Flood Risk – Environment Agency Flood Warning and Alert Areas 

4.6.1 An extract of the Environment Agency’s web based flood warning and flood alert areas follows below in 

figure 6. 

Figure 6. Extract of Environment Agency Flood Mapping – Flood Warning and Alert Areas 

 

Approximate application area shown outlined RED. 

4.6.2 The length of Hunsworth Beck through the site is shaded to denote that flood alerts are available. It is not 

until south of the M62 where the watercourse is classified as a main river, that flood warnings are given. 

4.6.3  On the basis that there will be extensive ground modelling to form the level plateaus for the proposed 

development set at flood safe levels, it is envisaged that it will not be necessary for occupiers to 

necessarily link into the flood alert system on the basis that finished floor levels will be set to be flood safe, 

although it may be considered by those directly adjacent to the Beck in order to be aware of when there is 

potential risk of flooding to external yard and parking areas. 

4.7 Lead Local Flood Authority (LLFA) & Strategic Flood Risk Assessment (SFRA). 

4.7.1 Consultation has been held with both Kirklees and Bradford Councils under their new role as Lead Local 

Flood Authority (as of April 2015). As the Hunsworth Beck running through the site is not classified as a 

main river at this point, the Environment Agency have confirmed that the LLFA’s will be the main 

consutlees with regard to flood and drainage matters within the planning process. 
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4.7.2 Strategic Flood Risk Assessments (SFRA’s) are in place for the Hunsworth Beck and its tributary 

watercourses. The main former WWTW site, falls within the Calder Valley SFRA jointly commissioned 

by Kirklees Council and its neighbouring authorities. The proposed car park opposite the school falls 

just outside of Kirklees Councils control and SFRA, falling under the jurisdiction of Bradford City Council 

and their supporting SFRA. 

4.7.3 The flood mapping within the SFRA’s has been reviewed and can be confirmed to concur with that of 

the Environment Agency’s mapping available both on line and via the Product 4 information provided. 

4.7.4 As noted in Section 4.3 the Product 4 information supplied by the Environment Agency does not contain 

any modelled flood levels which has subsequently been confirmed as being unavailable, albeit it does 

raise a question as to how the precise flood outlines were generated. A similar question has been asked 

of Kirklees as to whether any modelled levels were used within the preparation of the SFRA. Again this 

has been confirmed as negative with detailed information only available for sections of the watercourse 

further south with ‘main river’ status. 

4.7.5 Liaison has taken place with both LLFA’s.:- 

City of Bradford Metropolitan District Council LLFA 

CBMDC’s LLFA officer has advised that they have no particular interest in the car park in terms of flood 

risk other than they would require a SuDs approach to the drainage to ensure no increase in flood risk 

to the site or others. 

Kirklees Council LLFA 

Extensive dialogue has taken place with Kirklees Councils LLFA officer after an initial enquiry was made 

to the Environment Agency’s flood risk team, which confirmed that as the main river status of the 

Hunsworth Beck does not extend north of the M62 motorway that planning application flood matters lie 

sole with the LLFA. 

This has confirmed that no detailed flood level information is available and the only way of determining 

this in detail given the proposed extensive ground re-profiling works would be to run pre and post 

development hydraulic models of the Hunsworth Beck. 

The scope for this has been agreed with the LLFA officer, and survey works of the beck channel and 

features such as the M62 culvert have been completed to allow a modelling exercise to be carried out. 

The LLFA officer also advised that consideration should be given to re-naturalising the channel of the 

beck (e.g. removing any man made features where possible) and daylighting any culverts (such as the 

one currently diverting the watercourse from Oakenshaw around the former settlement tanks) 

It was also advised that surface water drainage run off should replicate the original Greenfield rate. 



 

65646-FRA-SB North Bierley WWTW Re-development  

Flood Risk Assessment and Outline Drainage Strategy Study  

 

Rev 4 | Copyright © 2017 Curtins Consulting Ltd Page 16 

 

4.7.6 On this basis a hydrological modelling exercise has been commissioned for the Hunsworth Beck and its 

feeder tributaries to ascertain the site specific flood outlines and levels. 

4.8 Site specific hydrological Flood Modelling 

4.8.1 Curtins have employed the services of Flood Risk Consultancy Ltd (FRC) to carry out a hydrological 

and hydraulic modelling of the Hunsworth Beck through the main site area to gain a more accurate 

understanding of the potential flood outlines and levels. The documents and flood mapping outcomes of 

the assessment is contained in Appendix C 

4.8.2 The assessment has been scoped in liaison with the LLFA and takes into consideration features along 

the watercourse such as weirs and bridges together with the risks of increased flood levels due to partial 

blockages associated with such features. 

4.8.3 A ‘worst case’ 100 and 1000 year events flood outline map is provided as the conclusion of the 

assessment based on modelled flood levels and actual recorded ground and river channel levels for the 

topographical survey.  

4.8.4 The modelled flood outlines can be seen not to follow those as shown on the Environment Agency 

Product 4 mapping, and as anticipated, stay within the deep channel of the Beck through the main area 

of the WWTW with no spill out to the areas of the circular settlement tanks. 

4.8.5 As the modelling takes into consideration various part blockage scenarios, areas of flood risk breaking 

out of the watercourse channel are mapped both to the north and south of the site. The area to the north 

is as a result of the low lying farm land at this point and the southern area due to the restrictions 

generated by the modelled blockage scenarios at the M62 Motorway culvert inlet. 

4.8.6 On this basis with the modelling showing extreme flood flows retained ‘within channel’ for the main 

reach through the site, it is regarded that the proposed development areas that sit close to the 

watercourse will remain flood safe, particularly when considered that the plateaus will be formed from 

the fence line of the WWTW pipework area. 

4.8.7 The existing access road is slightly overtopped (approx. 130mm) by the northern flood area, but it 

should be noted that this access road is realigned to the west forming the access to the residential area, 

thus avoiding the flood outline. 

4.8.9 Furthermore, as the flood outline generally remains ‘in channel’, it can be considered that in raising 

ground levels in areas to form plot plateaus, that there will be no loss of flood storage area. 

4.9  Secondary Flood Risks 

4.9.1 It is an important part of a flood risk assessment to consider any other secondary flood risks not 

assessed in the preceding paragraphs. 

4.9.2 Surface water flooding from the new drainage system can present risk. This can be mitigated by design 
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to modern standards (Sewers for Adoption and Building Regulations) and will ensure the development 

of the site does not increase flood risk either to itself or others. Outline proposal are considered in the 

following outline drainage strategy section of this report. 

4.9.3 Ground water can present a flood risk both in terms of high ground water when basements are present 

but also in terms of springs creating flows of water at surface level. A review of the available Phase 2 

Geo-environmental study has been carried out by Wardell Armstrong and no potential ground water 

issues have been identified. As the works involve extensive plateauing for the industrial plots, suitable 

land drainage features will need to be considered at detail design stage particularly around 

embankments.   

4.9.4 Surface water run of from adjacent area can be another secondary flood risk issue. This has been 

considered in the preceding section regarding surface water flood risk, with the main risk being 

identified as flooding entering the site from the motorway junction roundabout. Suitable mitigation 

measures such as protective bunding at the site edge or forming ground levels to route any overland 

flows away from buildings and towards the beck can be considered at detail design stage.  

4.9.5 Flooding from existing sewers and culverts can also present secondary flood risk. The transfer main 

installed following the decommissioning of the treatment works is very complex facility with a large 

pumping station and above ground pipework which includes river overflows at critical points along its 

route adjacent to the Hunsworth Beck. The system is an asset of Yorkshire Water (not a public sewer) 

and is maintained accordingly, so although constantly transferring a large volume of sewage which 

could potentially cause serious flooding, can be considered to present a low risk to the development.  

4.10  Primary Flood Risk Summary and Mitigation Recommendations 

4.10.1 The preceding sections have assessed flood risk from all potential sources, and with the aid of detailed 

hydrological and hydraulic modelling of the Hunsworth Beck through the main site area has determined 

that some areas of the site in its current state (i.e. a decommissioned waste water treatment works with 

transfer facility) are potentially at risk from primary and surface water flooding during extreme weather 

events. 

4.10.2 These risks will require mitigation to ensure the proposed development remains flood safe and does not 

increase flood risk to other either upstream or downstream. These can be summed up as:- 

a) River flooding during the 100 year event (Zone 3) from the Hunsworth Beck, generally confined to 

within the watercourses bank edges of which a large percentage falls within the fenced off area of 

the transfer pipework. Some out of bank areas are identified by the modelling exercise. There is also 

a slightly greater risk of intrusion into the site area during a 1000 year event (Zone2) 

b) Risk from surface water flooding from watercourses running from west of the M606 (unnamed 

watercourse form Oakenshaw and Sugden/Stubs Becks), albeit this appears to be as a result of the 

M62/M606 roundabout junction acting as a conveyance route. 
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4.10.3 The new car park for the school is not considered in this assessment as a car park is not a sensitive use 

and is permitted to flood. The parking area does generally fit between the flood outlines of the adjacent 

becks and finished paving levels will be set at a similar level to the adjoining road for access purposes 

so will be well above the peak flood levels.  

4.10.4 It is proposed the following should be considered within the detail design to provide mitigation to the 

assessed risks:- 

a) River Flooding from Hunsworth Beck 

i. Ensure all residential and commercial buildings and their servicing access roads are placed 

outside of the 100 year flood outlines determined by the FRC model.  

ii. Ensure the proposed development ground model for the new commercial building plateaus 

adjacent to the Hunsworth Beck will not affect the river profile or the storage provided within the 

areas to the north and south shown to be within the FRC modelled 100 year flood extents. 

b) Consider options for re-naturalising the Hunsworth Beck channel profile including removing  any 

weirs and redundant footbridges which may present risk of debris build up/blockages 

c) Opening up sections of the existing culverted section of Oakenshaw watercourse and routing 

through the development to ensure that any surface water flooding is contained to parking or 

landscaped areas at a safe shallow depth 

d) Providing suitable earthwork bunding and/or cut off channels to the southern end of the site to 

ensure that should any surface water flooding which may route from the M62/M606 junction 

roundabout is contained and directed towards the Hunsworth Beck and away from developed areas. 

e) Providing land drains to all embankments to ensure surface water run off from landscaped areas  is 

suitably contained and routed to the Hunsworth Beck and not into the proposed new adoptable 

drainage system.  

4.10.5 In consideration of these risks identified in 4.92 and in following the guidance of 4.93 above the site can 

be considered to be easily mitigated against the risks, providing a flood safe development that will not 

increase flood risk to others. 

4.10.6 The following section considers drainage strategy to also demonstrate that in developing the former 

waste water treatment works that the new drainage systems will not increase flood risk either to the site 

or others.  
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5.0 Surface Water Drainage Impact Assessment 

5.1 SuDs Surface Water Disposal Hierarchy 

5.1.1 The NPPF and Building Regulations is specific on hierarchy for the disposal of surface water sewer from 

both new (Greenfield) and re-development (Brownfield) sites. Where ground conditions permit disposal 

should be via infiltration to the ground. Should this not be viable, disposal should be to a watercourse or 

waterbody, and as a last resort to a sewer. 

5.1.2 The Wardell Armstrong phase 2 geo-environmental investigation suggests the use of infiltration to be 

limited. Soakage tests to the west, north and south were completely negative. Two positive BRE365 

tests (e.g. ƒ > 1 x 10-5m/s) were achieved close to the Hunsworth Beck in TP101 and TP103 although in 

consideration this was as a likely result of the proximity to the watercourse. The southern areas of the 

site are also recorded to have extensive mining history with shafts recorded. On this basis, it is 

considered that infiltration as an overall Section 104 Water Industry Act adoptable drainage strategy is 

not viable, although potential may exist for some localised features such as embankment toe drains. It is 

therefore proposed that the receptor for surface water disposal from the sites main drainage system will 

be the Hunsworth Beck. 

5.1.3 Liaison with the LLFA (Kirklees Councils) has established that in terms of surface water drainage 

assessment and in line with April 2015 SuDs updates to the NPPF, that run off from the site must 

replicate the original pre-development run off rate. Therefore the proposed development area will be 

assessed at greenfield run off rates. Bradford Councils LLFA officer also advised that the proposed 

school car park area should utilise SuDs and discharge at greenfield rates. 

 

5.2  Catchment Analysis 

5.2.1 Development proposals for the former WWTW site include both commercial ‘shed’ type units and 

associated service yards with an area designated for residential development to the north west of the 

application area.  

5.2.2 Although it is considered that the proposed residential development will generally follow existing ground 

levels, it will be necessary to carry out major ‘cut and fill’ earthworks to form the level plateaus for the 

commercial units. As a result, earth embankments will be formed between the varying plateaus and also 

at the interface with undeveloped surrounding ground levels. These slopes will need drainage to ensure 

run off does not present a flood risk, but as this is usually considered as land drainage by the adopting 

sewer authority (Yorkshire Water) it should be prevented from entering the main adoptable drainage 

network. It is proposed that embankment drainage of slopes falling from undeveloped land is collected 
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by a land drainage system and discharged directly to the watercourses, thus replicating the pre-

development run off scenario.  

5.2.3 On the basis of the above the catchment area and therefore the area used to calculate greenfield run off 

from the commercial and residential areas will be only that of the actual areas where buildings, roads 

and SuDs features are to be placed. All other external landscaped areas will continue to drain via land 

drainage to the Hunsworth and Oakenshaw Becks. 

5.2.4 A catchment area plan is included within the appendix of this report. Areas measured are as follows:- 

   Area A Commercial Area North   21,300 m2 Approx  2.13 Ha Approx  

   Area B Commercial Area South  74,300 m2 Approx 7.43 Ha Approx 

   Area C School Car Park   1,200 m2 Approx 0.12 Ha Approx 

5.3  Greenfield Run-off Rate Methodology 

5.3.1 Typically to assess the allowable greenfield run off rate (Qbar) for the three site areas, Microdrainage 

‘Source Control’ software would been utilised, using the ICPSuds method as the areas are below 50 

Hectares.  

5.3.2 Discussions with the LLFA officer at Kirklees Council has confirmed that their current guidance is that a 

standard run off rate of 5 litres/second/hectare (l/s/ha) should be used across the district based on the 

drained areas of the site. A similar rate is considered appropriate by Bradford Councils LLFA. 

5.4 Proposed Greenfield Run-off Rate(s) 

5.4.1 A copy of the Architects masterplan has been overlaid with catchment outlines broken down into the 

main commercial area, the residential area and the school car park and the areas measured. A copy of 

this drawing 064656-FRA-100 is contained within Appendix D.  

5.4.2 The measures areas included areas of the open attenuation basins as these are upstream of the flow 

control device and thus provide an area for catchment of rainfall. 

5.4.3 Using the Kirklees standard 5 l/s/ha, the estimated greenfield run off rates (Qbar) for each area are as 

table below:- 

Catchment Reference Approx Area (m2) Area (Ha) Qbar Calculation Qbar 

Commercial Area A  21,300 2.13 2.13 Ha x 5 l/s/Ha 10.7 l/s 

Commercial Area B 74,300 7.43 7.43 Ha x 5 l/s/Ha 37.5 l/s 

School Car Park  1,200 0.12 0.12Ha x 5 l/s/Ha 0.6 2l/s*** 

   ***Assumes a minimum flow of 2 l/s using a Controflow flow control device 
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5.5 Proposed Discharge Points 

5.5.1 It is proposed that drainage will be split into three specific areas consisting of the north and south 

commercial areas, and school car park, all with their own individual discharge points to the Hunsworth 

Beck. 

5.5.2 Survey work carried out on behalf of the client has identified two drains which can potentially be utilised 

for surface water discharge from the commercial areas as below:- 

• The first is close to the former entrance to the works, which runs across the adjacent field to the 

Hunsworth Beck currently providing drainage to the access road running southwards from Cliff 

Hollins Lane. It is proposed this is utilised to drain surface water from the northern area of the 

commercial development.  

The overall area of this part of the site is approximately 2.13 hectares. Assuming 95% 

impermeable area, this gives a proposed catchment area of approximately 2.0 hectares with an 

allowable discharge rate of 10.7 litres a second.  

• The second is the piped length of Oakenshaw watercourse. With the previous layout it was planned 

to ‘daylight’ this culvert and divert through the new commercial development area to the south of 

the site, but maintain its confluence with the Hunsworth Beck. As development in this area is now 

curtailed due to the future motorway junction works it is very likely that the development no longer 

affects this existing culvert and as such for the purpose of this study it is assumed to remain as is. 

As the existing transfer pipework constrains a direct outfall to the Hunsworth beck in this area it is 

proposed that surface water from the southern part of the commercial site will discharge to this 

culverted watercourse at a manhole just before the outfall headwall.  

The overall area of this part of the site is approximately 7.43 hectares. Assuming 95% 

impermeable area, this gives a proposed catchment area of approximately 7.0 hectares with an 

allowable discharge rate of 10.7 litres a second. 

A copy of the survey is contained in the appendix, and both drains are marked upon the drainage 

strategy drawings. 

5.5.3 It is proposed that the new school car park will have a small diameter piped outfall direct to the adjacent 

watercourse. 

The overall area of the car park is approximately 0.12 hectares. Assuming 100% impermeable 

area, this gives a proposed catchment area of approximately 0.12 hectares with an allowable 

discharge rate of 2 litres a second (based on minimum achievable flow control orifice diameter). 
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5.6 Typical Attenuation Requirements 

5.6.1 In order to establish approximate attenuation volumes for outline design purposes Microdrainage ‘Quick 

Storage Estimate’ has been used based on the calculated greenfield run off rates for the worst case 

scenario of a 100 year return period extreme event with 30% climate change allowance.   

Figure 8. Microdrainage Quick Storage Estimate Attenuation Assessment – Commercial Area A North
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Figure 9. Microdrainage Quick Storage Estimate Attenuation Assessment – Commercial Area B South
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Figure 10. Microdrainage Quick Storage Estimate Attenuation Assessment – Area C School Car Park

 

5.6.2 Using a typical rule of thumb guide of midway between the upper and lower limits it is anticipated that 

attenuation volume requirements will be as tabled below: 

Catchment Reference 
Lower 

Volume (m3) 
Upper 
Volume (m3) 

Typical 100yr+CC Attenuation 
volume required (m3) 

Commercial Area A 1261 1831 (1261 + 1831) / 2 = 1550 Approx. 

Commercial Area B  4395 6382 (4395 + 6382) / 2 = 5400 Approx. 

School Car Park Area C 50 76 (50 + 76) / 2 = 65 Approx. 
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5.6.3 With the intention that all main drainage within the commercial development area will be adopted by 

Yorkshire Water under a Section 104 agreement of the Water Industry Act, current Sewers for Adoption 

practice is to store at least the 30 year storm volume below ground with the exceedance up to 100 year 

storm events contained in depressions within the site that do not present flood risk. With the current 

LLFA push towards a greater use of SuDs within development drainage schemes, for the purpose of the 

outline drainage strategy, all attenuation volume is shown as open balancing features (e.g. landscaped 

depressions) at approximately 2 metres maximum depth.  

5.6.4 Site drainage for the commercial development site area will consist of separate foul and surface water 

systems designed, constructed and adopted in accordance with Sewers for Adoption and Building 

Regulations.  

5.6.5 The volume of attenuation required for the car park will be provide within the 30% void ratio sub-base of 

the permeable paving system. Assuming the full area of the car park is constructed in permeable paving 

with an area of 1200m2 and an approximate sub-base depth of 300mm the attenuation volume provided 

will be approximately 1200m2 x 0.3m dp x 0.3 void ratio = 108m3 therefore greater than 65m3 shown by 

the Microdrainage Quick Storage Estimate. This gives the opportunity if desired to reduce permeable 

construction by utilising permeable construction for the parking bays only with impermeable hunting 

lanes or vice versa. 

5.7 SuDS Features 

5.7.1 In order to incorporate SuDS into the system in accordance with NPPF April 2015 update requirements 

dry attenuation basins are proposed within the site as the primary storage feature. Some storage 

volume will be achieved within the main pipe runs, which will be adopted by Yorkshire Water under a 

Section 104 Water Industry Act agreement. 

5.7.2 The drainage systems to the commercial and residential area will require detailed design in accordance 

with Sewers for Adoption to Yorkshire Waters technical approval.  

5.7.3 Prior to April 2015 the 30 year plus climate change events, typically would be contained within oversized 

attenuation pipework and events in excess of this up to the 100 year plus climate change allowed to 

surcharge out of the system and to fill the landscaped attenuation basin. With the greater emphasis on 

SuDs post April 2015, for the purpose of this outline drainage strategy it is assumed the bulk of 

attenuation for both residential and commercial areas will be provided in dry landscaped attenuation 

basins. Whether these are adopted by Yorkshire Water or maintained by a contracted Facilities 

Management company will have to be confirmed at detail design stage depending on what SuDS 

adoption procedures are in place at the time. 

5.7.4 Where site levels are plateaued to from large level areas for the commercial plots, this will result in large 

embankments sloping from or to existing ground level. Large steeply sloping embankments are likely to 
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require some form of land drainage typically at the toe of the slope. These land drainage systems will 

not be able to enter the publicly adoptable drainage system.  Consideration on how this drainage can be 

connected and discharged to the Hunsworth Beck will be required at detailed design stage, but for the 

purpose of this study, it is assumed they will be routed around the proposed development areas to the 

beck network, and not discharge to the new adoptable dirnage system. 

5.7.5 An outline drainage scheme drawing is contained within the appendix of this report. 

5.8 Surface Water Drainage Assessment Conclusion  

5.8.1 On the basis that the drainage system will be designed at detail design stage in accordance with 

Sewers for Adoption and Building Regulations with on site attenuation and an offsite discharge to the 

existing Hunsworth Beck watercourse mimicking the pre WWTW construction greenfield run off 

scenarios, it can be considered that in developing and draining the site, as well as building the school 

car park, that there will be no increase in flood risk either to the site itself or others within the local 

catchment. 
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6.0 Foul Water Drainage Impact Assessment 

6.1 Existing Foul Water Catchment  

6.1.1 The WWTW was decommissioned in recent years. Incoming public sewer flows from the north are 

piped by public sewer from Cliff Hollins Lane towards a reception chamber in the north west corner of 

the current boundary. From this structure a large diameter transfer pipe conveys all the incoming 

sewerage to the east along the western bank of the Hunsworth Beck. To the south another new 

structure with overflow to the river, drops the flows into a syphonic system which conveys the flows 

below the M62 motorway and onwards to the current WWTW. Although the incoming pipework is 

regarded as public sewer, all pipework from the reception chamber (e.g. transfer main and syphon) are 

not classified as a public sewer, but as a Yorkshire Water Asset. 

6.2 Pre-Development Enquiry  

6.2.1 A pre-development enquiry (PDE) was made to Yorkshire Water’s Technical Sewage team. This 

identified that the transfer pipework and syphon system were not public sewers and that no connection 

could be made to them.  

6.2.2 On this basis it was advised that the most suitable connection point would be upstream of the former 

works inlet chamber. On the basis that the site falls away in level to the south from this point it was also 

considered that pumping up to this connection point would be very likely.  

6.3 Proposed Foul Water Network  

6.3.1 As the northern area (Area A) of the commercial development site sits directly to the west of the former 

site inlet structure it is envisage that foul water drainage in this area will connect to the public sewer by 

gravity. This will be confirmed by detail design, but for outline planning purposes it is assumed ground 

levels shown on the topographical survey promote a direct outfall by gravity. 

6.3.2 Foul water from the new commercial units to the south (Area B) will be collected by a Section 104 

Adoptable foul sewer within the new access road which will flow southwards following the fall of the 

ground to the lowest end of the site. In this area it will be necessary to locate an adoptable foul water 

pump station to lift foul water back to the proposed discharge point upstream of the former inlet 

structure. An approximate location is identified on the outline drainage proposals. 

6.3.3  The new site masterplan takes into account the existing public sewer easements with no structures 

being places within 3 metres of the centre line. 

6.3.4 On the assumption that all main gravity and pumped drainage including the pump station will be 

adopted by Yorkshire Water, the risk of flooding from providing new foul water drainage to the site to 

serve both residential and commercial developments is considered LOW.  
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7.0 Conclusion 

7.0.1  The site is shown on Environment Agency mapping to be located generally within a Zone 1 low 

risk flood zone with some minor encroachment of high risk Zone 3. Detailed hydrological and 

hydraulic modelling of the Hunsworth Beck has provided clarification of the flood flows through 

the Hunsworth Beck and confirmed all of the proposed developable area to be within the low risk 

Zone 1  

7.0.2 The main area of the site is shown on Environment Agency surface water flood mapping to be at 

some risk from surface water flooding primarily from flood routing from the nearby motorway 

junction. This has been assessed as low risk in recognition of ongoing and possible further 

future highway improvements works.   

7.0.3  No other secondary flood risks are considered to pose a risk to the site. 

7.0.4 The new site drainage system will be two separate systems (FW & SW) and surface water will be 

reduced in to greenfield run off rates and incorporate SuDS measures in accordance with the 

West Yorkshire and York Region SuDs Guidance (2015). 

7.0.5 Under the requirements of the NPPF this FRA can be considered suitable to support the outline 

planning application to demonstrate the low flood risk of flood from rivers and sea, low risk of 

flooding from surface water and  that the foul and surface water drainage proposals will not 

increase flood risk either on site or off site. 

7.0.7 It is recommended that a detailed drainage design is developed up for construction based on the 

outline proposals contained in this report which will ensure that there is no increase in flood 

risk. 

 

 

 

 

 

 

 

 

 

 



 

65646-FRA-SB North Bierley WWTW Re-development  

Flood Risk Assessment and Outline Drainage Strategy Study  

 

Rev 4 | Copyright © 2017 Curtins Consulting Ltd Page 29 

 

 

Appendices 

 

Appendix A 

Topographical/Drainage Survey  

Yorkshire Water Sewer Plans 

 

Appendix B 

Environment Agency Product 4 Flood Mapping 

Site Masterplan with Environment Agency Flood Zone Mapping Overlaid - 065636-FRA-101 

 

Appendix C 

Site Specific Flood Modelling Reports (by FRC)  

Site Masterplan with Modelled Flood Outlines Overlaid - 065636-FRA-105  

 

Appendix D 

Drainage Area Catchment Plan – 065636-FRA-100 

Outline Drainage Strategy Drawings  -  065636-FRA-102 

     065636-FRA-103 

     065636-FRA-104   
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Executive Summary 
 
The Flood Risk Consultancy Ltd has been commissioned by Curtins Consulting to undertake 1D 
hydraulic modelling of Hunsworth Beck to inform a flood risk assessment to be completed by 
Curtins Consulting in support of major redevelopment works at North Bierley Waste Water 
Treatment Works in Oakenshaw, Bradford.  
 
A hydrological assessment of Hunsworth Beck was completed by the Flood Risk Consultancy 
Ltd Report Number 2015-059-01. 
 
A steady-state backwater model has been used in this study using HEC-RAS v4.1 software 
package developed by the US Army Corps of Engineers. In total 43No discrete cross sections 
through the channel and river banks associated with Hunsworth Beck were surveyed with a 
number of interpolated cross sections added to the model to ensure distance between 
discrete surveyed sections was not too large.  
 
There are 8No hydraulically significant structures within the study reach comprised of: 

 Foot bridge XS36.55 
 Road Bridge XS35.5 
 Foot bridge XS15.5 
 Stone Arch culvert XS33.5  
 Pipe Culvert XS9.5  
 3No Weirs 

 
The model was run for normal unobstructed conditions, sensitivity testing by increasing flows 
by 20% to simulate the 1 in 100 year plus climate change event, 50% blockages of all bridges 
and culverts within the model, increasing Manning’s n and a convergence test. 
 
The model was shown to be sensitive to changes in flows, blockages of the culverts and bridges 
and increasing Manning’s n with the convergence test indicating convergence of flows 
downstream of the development site. 
 
The modelled 1 in 100 year water level within Hunsworth Beck adjacent to the development 
site ranges from 96.45mAOD at Cross Section 36 (XS36) to 88.70mAOD at XS13. It is noted that 
the 1 in 100 year flood level would remain in bank in all cross sections downstream of XS32 with 
overtopping occurring at Cross Sections 33, 34 35 and 36 adjacent to the development site.   
 
The modelled 1 in 100 year plus climate change flood level within Hunsworth Beck adjacent to 
the development ranges from 96.68mAOD at XS36 to 88.54mAOD at XS13. It is noted that the 
1 in 100 year plus climate change flood level would have a similar extent of flooding in the 
northeastern corner of the development site as the 1 in 100 year event with no overtopping in 
cross sections downstream of XS33.   
 
During the 1 in 1000 year extreme event the banks of Hunsworth Beck adjacent to the site 
downstream of XS33 are shown to be elevated above the modelled water. With overtopping 
of the banks shown to occur in cross sections upstream of XS33 i.e. cross sections 33-43.  
 
As such the development site could be considered to be located predominantly within Flood 
Zone 1 with a small area of Flood Zone 2 and 3 caused by overtopping of the cross sections in 
the north eastern corner of the development site. The vast majority of the site is therefore 
located within Flood Zone 1 with Flood Zone 2 and 3 located in the far north eastern corner of 
the development site.  
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Testing of the hydraulic model was completed by increasing the values for Manning’s n by 
+0.010 at all cross sections and resulted in an increase in modelled water levels. 
 
The model was also tested by introducing a blockage at the 3No bridge structures and 2No 
culverts within the study reach. A 50% blockage of the bridges and culverts was modelled to 
determine the impact on water levels adjacent to the development site. 
 
A 50% blockage of the footbridge at XS36 .55 resulted in no increase in flood levels within cross 
sections adjacent to the site due to location of the bridge upstream of the development site. 
Additionally a 50% blockage of vehicular bridge at XS35.5 did not impact on the cross sections 
adjacent to the development site due to the location of the bridge upstream of the 
development site.  
 
A 50% blockage of vehicular bridge XS15.5 resulted in increased water levels adjacent to the 
development site at the following cross sections XS33-16. There was no increase identified 
upstream of XS33 of the study reach.  
 
A 50% blockage of the culvert at Cross Section 33.5 results in increased water levels in XS43-34 
adjacent to the development site with a 50% blockage of culvert 9.5 shown to increase water 
levels in XS23-13 adjacent to the development site.  
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1.0 Introduction 
 

1.1 Terms of Reference 
 
The Flood Risk Consultancy Ltd has been appointed by Stuart Baker of Curtins Consulting, to 
provide modelled flood levels for a range of return periods for Hunsworth Beck at Bierley, 
Bradford. This information will be used to inform a detailed flood risk assessment undertaken by 
Curtins Consulting to support a large scale redevelopment at Bierley Wastewater Treatment 
Works. 
 
1.2 Objectives 
 
Following liaison with the Environment Agency, it is advised that the current flood map for 
Hunsworth Beck is derived from National Generalised Modelling; and does not consider river 
channel shape in sufficient detail, nor does it represent significant level differences along the 
route of Hunsworth Beck. 
 
The objectives of this study were as follows: 
 

 To establish a hydrologic model to predict flow inputs to the system. 
 To construct a hydraulic model of Hunsworth Beck to predict water levels adjacent to 

the site. 
 To produce flood levels based on the hydrological and hydraulic models for existing 

situation. 
 To construct hydraulic models to investigate the impact that the existing structures may 

have on the flood risk. 
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2.0 Fluvial Hydraulic Modelling of Hunsworth Beck 
 
2.1 Introduction 
 
The purpose of the hydraulic modelling exercise has been to produce peak water levels from 
the derived design flow estimates for the Hunsworth Beck Catchment, in order to establish the 
capacity of the watercourse adjacent to the development site. 
 
A steady-state (backwater) model has been used for hydraulic modelling in this study. The 
HEC-RAS v4.1 software package developed by the US Army Corps of Engineers has been used. 
The advantages of backwater models are that they are inherently conservative, as they do 
not allow any attenuation of the design discharge. 
 
2.2 Topographical Survey 

2.2.1  In Bank Cross Section Survey 
 
The geometry of the natural channel within this watercourse is shown in general to be irregular, 
and cannot be characterised by simple mathematical relationships. Therefore representation 
in mathematical models requires that the stream geometry, in the form of discrete cross 
sections, be taken transversely at key locations along the watercourses. The cross sections 
have been taken from a topographical survey undertaken by Wardell Armstrong. The survey 
was carried out by GPS with line and level calibrated to Ordnance Datum.  
 
The locations of the cross sections are shown in Appendix A. The positions of the cross sections 
were based primarily on the location of structures and significant changes in channel and 
structure geometry. Other factors influencing the final cross section locations were conditions 
on site (visibility, access and obstructions). 

2.2.2 Long Section Configuration 
 
Following input of cross sections into the model the long section of Hunsworth Beck appeared 
to show an anomaly at the downstream end of the model downstream of the motorway 
culvert.  
 
It appears that the bed level downstream of the culvert rises before the weir, the 
topographical survey and photographs of this area were studied and it was determined that 
the surveyed data at this area is considered to be correct and that the bed level rises before 
the weir at this location.  
 
2.3 Overbank Cross Sections 
 
The in-bank survey described previously is sufficient to estimate water levels provided the flow 
remain within the confines of the main channel. In order to account for conveyance when 
flow overtops the main channel banks, the in-bank cross sections should be extended across 
the full width of the floodplain. Therefore section lines have been extended across the 
development site. 
 
2.4 Model Schematisation 
 
The HEC-RAS model comprises one reach known as Hunsworth Beck. The extent of the model 
is provided in Table 1 and shown in Appendix A. 
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Table 1: Model Extents 

Watercourse  Upstream Extent  Downstream Extent 

Hunsworth Beck 
Located approximately 110m 

north of entrance to Bierley 
Wastewater Treatment Works 

Located approximately 480m 
south east of the development site 

 
In total 43No cross sections, 6No of which are used to define three bridge structures, with 3No 
weir structures and 2No culverts have been used to develop the model as shown in Table 2. 
 
Channel roughness parameters, specified as Manning’s n, were derived for each model cross 
section from the application of Cowan’s procedure and the comparison of the channel 
sections with published values (e.g. Chow, 1957). The values were verified by the Flood Risk 
Consultancy Ltd via photographs of the watercourse taken during the topographical survey. 
An Engineer attempted to walk along the banks of the channel of the watercourse during the 
site inspection however access to the watercourse was not available.   
 
Table 2: Estimated Manning’s n for Hunsworth Beck 

Cross Section 
References  

Main 
Channel 
Manning’s 
n Value 

Floodplain 
Manning’s n 

Value  Location  Description 

Left  Right

1-43 0.04 0.01 0.01 All Cross 
Sections 

Main Channel: Clean, 
winding some pools 
and shoals 
Left Overbank: 
Medium to dense 
brush, in summer 
Right Bank: Medium to 
dense brush, in 
summer 
  

2.5 Boundary Conditions 
 
For the purposes of the study, the downstream boundary was set to normal depth and the 
model was run as mixed flow. The upstream boundary was also set at normal depth. 
 
The HEC-RAS model was run for all design flows given in Table 3. The design flows for the 
watercourse was taken to be those derived for the downstream extent of the study reach. 
 
The design flows were obtained from ReFH2 with the Hunsworth Beck Hydrology Report (Report 
Number: 2015-059-01) to be read in conjunction with this report.  
 
Table 3: Design Flows 

Site Code 

Flood peak (m3/s) for the following return periods (in years) 

2 5 10 25 50 75 100 
100 + 
20% 
CC 

1000 

Hunsworth 
Beck 4.17 5.53 6.64 8.36 9.77 10.73 11.46 13.75 18.93 
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2.6 Model Coefficients 
 
Flow contraction and expansion coefficients were determined using the HEC-RAS User’s 
Manual. Contraction and expansion coefficients are used by the hydraulic model 
computations to determine the transition losses due to the expansion and constriction of flow, 
between two adjacent cross sections. 
 
The manual suggests that values of 0.1 (contraction) and 0.3 (expansion) are typical for a 
gradual transition along an open channel. Typical bridge contraction and expansion 
coefficients are estimated to vary from 0.1 to 0.6 for contraction and between 0.3 and 0.8 for 
expansion. 
 
In this instance, coefficients of 0.3 and 0.5 have been applied to the contraction and 
expansion sections upstream and downstream of the bridges. Values of 0.1 and 0.3 have been 
adopted for the open channel sections.  
 
2.7 Structure Data 
 
Eight structures considered hydraulically significant, have been identified within Hunsworth 
Beck, including 3No Weirs, 3No Bridges and 2No Culverts and have been modelled using in-
line weir structures and the HEC-RAS bridge/culvert routine (see Table 4 below). 
 
Table 4: Structure Details 

HEC-RAS 
Reference Structure Description Structure 

Length (m) Skew Piers 

36.55 Bridge 
Metal and 
Wooden 

Footbridge 
0.78 0°  None 

35.5 Bridge 
Vehicle Bridge 
with concrete 

banks 
5.6 0° None 

33.5 Culvert Arched stone 
culvert 9.45 0° None 

23.5 Weir Stone Weir 0.65 0° None 

15.5 Bridge 

Wooden 
footbridge 

with high soffit 
level 

2.80 0° One 

10.4 Weir 

Stone weir 
leading to 
Motorway 

Culvert 

2.18 0° None 

9.5 Culvert 
Circular 

corrugated 
metal culvert 

139 0° None 
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7.5 Weir Stone Weir 3.11 0° None 

 
2.8 Ineffective Flow  
 
It was apparent from the configuration of the structures that they would present a constriction 
to high flows. Where appropriate, ineffective flow has been declared on the abutment faces 
of each structure concerned. 
 
Ineffective flow has also declared on sections of the floodplain below bank level where water 
will tend to pond rather than flow. 
 
2.9 Assumptions of the Model  
 
The representation of any complex system by a model requires a number of assumptions to be 
made. In the case of a one dimensional hydraulic model of a river system it must be assumed 
that:  
 
 The cross sections accurately represent the river. 
 The hydrological analysis based on the gauged data (where available) can be 

extrapolated to other parts of the system. 
 The design flows are an accurate representation of flows of a given return period. 

 
2.10 Limitations of the Model  
 
Owing to the lack of gauged data for the subject watercourse during flood events in this part 
of the catchment, the model has not been calibrated against observed flood levels.  
 
Instead, careful consideration has been given to the selection of roughness, structure 
discharge coefficients and cross sectional data.  The theory of these is well understood and 
the model may be considered appropriate for flows up to bank full capacity and simple flow 
on the floodplain. 
 
The model is less appropriate for complex out-of-bank flow routes that may not be represented 
in the schematisation.  Also the model will not represent flooding from the drainage system 
where backing up in the sewers may lead to flooding away from the watercourse. 
 
2.11 Level of Confidence in the Modelled Flood Levels 
 
The confidence or accuracy of the levels provided by computational hydraulic models is 
dependent on several related factors, namely, the accuracy of the flow rate adopted, the 
friction of the channel and the model schematisation.   
 
The mathematical representation of the hydraulics is also important but in general, errors due 
to this source are minor compared to the others.  To maintain meaningful accuracy figures for 
water level, these should be quoted for a given flow rate and assumed roughness (in other 
words ignoring return period which is a major source of uncertainty). 
 
Calibration of the model has not been possible due to the absence of known flow and level 
data during past events.  However it is considered that the model is appropriate for the 
purpose of this flood risk assessment. 



1D Hydraulic River Model Summary Report 
Bierley Wastewater Treatment Works - Hunsworth Beck 
Report No: 2015-059-02 

Registered Office: Flood Risk Consultancy Ltd C54 Northbridge House, Elm Street, Burnley, Lancashire BB10 1PD 
Registered in England & Wales No: 8895207            6|P a g e  

3.0 Model Simulation 
 
3.1 Introduction 
 

The primary aim of this study is to assess the capacity of the existing channel adjacent to the 
development site, and to assess the impact of Hunsworth Beck on the proposed development 
site.  
 
The HEC-RAS steady state model has been used in conjunction with the design peak flows to 
determine water levels in the watercourse during the 2, 5, 10, 25, 50, 75, 100 and 1000 year 
return period flood events. The 1 in 100 year plus 20% to account for climate change has also 
been considered. 
 
3.2 Unobstructed Flow Simulation 
 
Table 5 summarises the water levels (based on HEC-RAS simulation) at key locations along the 
study reach. These return periods may be used to determine the relative risk for out-of-bank 
flows at various locations along the model reach.  
 
Table 5: Water Levels at Key Locations 

Location Cross Section 
Reference Water Level (mAOD) Return Period (years) 

Upstream boundary of 
model Cross Section 43 96.82 100 year plus 20% CC 

Upstream boundary of 
development site Cross Section 36 96.68 100 year plus 20% CC 

Northern part of 
development site Cross Section 30 94.46 100 year plus 20% CC 

Centre of 
development site Cross Section 22 90.98 100 year plus 20% CC 

Downstream 
boundary of 

development site 
Cross Section 13 88.94 100 year plus 20% CC 

Downstream extent of 
model Cross Section 1 84.57 100 year plus 20% CC 

 
During the 1 in 100 year flood the estimated water level within Hunsworth Beck adjacent to the 
north of the development site (Cross Section 36) is 96.68mAOD with the 1 in 100 year flood level 
at the downstream boundary of the development site (Cross Section 13) is shown to be 
88.94mAOD.  
 
During the 1 in 100 year plus climate change event it is noted that modelled flood levels 
overtop the banks of Hunsworth Beck in the north of the development site however they 
remain within bank along the majority of the development site. 
 
The bridges adjacent to the north of the development site (Foot Bridge XS36.55 and Road 
Bridge XS35.5) are shown to overtop during the 1 in 100 year plus climate change event. As 
such it is considered that there may be risk to people/vehicles using these bridges during the 
1 in 100 year plus climate change event and mitigation may be required to reduce the danger 
to people using these bridges.  
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During the 1 in 1000 year flood event there is some overtopping of the banks in the north of the 
development site however water remains in channel for the cross sections downstream of cross 
section 33.  
 
The Bierley Wastewater Treatment works site is located adjacent to Cross Section 36 at its 
upstream end and Cross Section 13 at the downstream end.  
 
The unobstructed modelling 1 in 100 year plus climate change flood levels for cross sections 30 
is depicted below.  
 

Figure 3.1: Cross Section 36 – 1 in 100 year plus climate change Unobstructed Flow 

 
 

Figure 3.2: Cross Section 30 – 1 in 100 year plus climate change Unobstructed Flow 
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Figure 3.3: Cross Section 22 – 1 in 100 year plus climate change Unobstructed Flow 

 
 

Figure 3.4: Cross Section 13 – 1 in 100 year plus climate change Unobstructed Flow 
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Figure 3.5: Long Section of Hunsworth Beck 

 
 
3.3 Model Sensitivity – Sensitivity to Roughness 
 
The sensitivity of the modelled water levels to channel and floodplain roughness was checked 
by varying the standard values of Manning’s n by +0.010 for the 100 year plus climate change 
return period design event. The result indicated that a 0.010 increase in Manning’s n causes 
an increase in water level of between 0 and 0.21m for the cross sections adjacent to the 
development site. 
 
The most marked areas of difference occurred at cross section 21, where water levels 
increased by 0.21m. The water level at cross sections 23, 20, 19, 15 and 14 also increased by a 
noticeable margin with an increase of 0.20m for cross sections 23 and 19 and a 0.17m increase 
at cross sections 20, 15 and 14. The least sensitive cross section was cross section 24 which did 
not increase the water level.  
 
The study watercourse is therefore considered to be sensitive to roughness within localised 
areas. However, it is noted that careful consideration has been given to specifying Manning’s 
n, so there is reasonable confidence in the model results. 
 

3.4 Sensitivity to Downstream Boundary Conditions 
 
The downstream boundary has been set at normal depth. The downstream boundary is 
considered to be sufficiently downstream of the area of interest that the change in 
downstream boundary will not have an effect on water levels within the area of interest.  
 

Extent of Development Site 

XS36 

XS13 
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The longitudinal gradient of the channel is steep and there is a large weir located downstream 
of the development site, therefore the backwater length of the reach is unlikely to extend as 
far back as the development site and in reality would likely to be the weir located at cross 
section 7.5. 
 

Figure 3.6: Long Section showing Convergence of Flow at weir 

 
 
3.5 Sensitivity to Design Flow 
 
There are uncertainties associated with the estimated design flows within Hunsworth Beck, as 
these estimates are based entirely on ungauged procedures. The use of a number of 
calculation methods to estimate peak flows should reduce this uncertainty with ReFH2 and the 
Statistical Method producing similar results.  
 
Another method of assessing the effect of uncertainties in the design flood estimates is to 
increase the 100 year return period flow by 20%, which incorporates the effects of climate 
change.  This 20% increase in flow causes a corresponding increase in water levels with an 
average difference of 0.15m when compared to the 1 in 100 year estimated flood level. 
 

3.6 Sensitivity to Blockage 
 
Where culverts and bridges provide a potential flood risk, the sensitivity of the hydraulic model 
attributed to blockage must also be examined. 
 
In order to simulate this scenario, the effect on flood levels within Hunsworth Beck due to a 
blockage at each bridge crossing and culvert in turn, with a reduction in cross sectional area 
equivalent to 50% has been modelled.  
 
 
 

Location of 
Convergence 

Extent of Development Site 
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Bridge at Cross Section 36.55 
 
The bridge is located approximately 20m north west of the development site and therefore 
flood water would be anticipated to back up upstream of the bridge and not impact the 
development site. The water levels downstream of the bridge at XS 36 remain the same as the 
unobstructed design flow with the water level during the 1 in 100 plus climate change design 
flow shown to flow over the bridge structure. 
 
Bridge at Cross Section 35.5 
 
During the 1 in 100 year plus climate change event the flood level at the northern most cross 
section i.e. XS36 is 96.69mAOD with flow anticipated to overtop the bridge during this event 
therefore there is no change in flood levels during a blockage of the footbridge during the 1 
in 100 year plus climate change event.  
 
There is no increase in flood levels shown at the cross sections adjacent to the development 
site during a 50% blockage of this bridge. 
 
Culvert at Cross Section 33.5 
 
During the 1 in 100 year plus climate change modelled flood event, it is observed that water 
levels within the channel upstream of the site become elevated as a result of the blockage, 
as would be expected.  
 
The design 1 in 100 year plus climate change flood level immediately upstream of the culvert 
(XS 34) during normal conditions in 96.58mAOD and 97.28mAOD during a 50% blockage of the 
arched culvert located at Cross Section 33.5.  
 
The water level is increased at all of the cross sections upstream of the culvert with an average 
increase of 0.47m and the largest increase of 0.7m at XS 34 and XS 35 with the lowest increase 
evidenced at XS 43 with an increase pf 0.57m.  
 
Bridge at Cross Section 15.5 
 
During the 1 in 100 year plus climate change modelled flood event, it is observed that water 
levels within the channel upstream of the site become elevated as a result of the blockage, 
as would be expected. 
 
The design 1 in 100 year plus climate change flood level immediately upstream of the bridge 
(XS 16) is 89.34mAOD and 90.74mAOD during a 50% blockage of the bridge; which is an 
increase of 1.40m in water levels at this location. 
 
The water levels are increased for XS33-16 adjacent to the development site with the water 
level returning to normal at XS24.  
 
Culvert at Cross Section 9.5 
 
During the 1 in 100 year plus climate change modelled flood event, it is observed that water 
levels within the channel upstream of the site become elevated as a result of the blockage, 
as would be expected.  
 
The design 1 in 100 year plus climate change flood level immediately upstream of the culvert 
(XS 10) during normal conditions in 88.49mAOD and 90.40mAOD during a 50% blockage of the 
arched culvert located at Cross Section 9.5. This is an increase of 1.91m during a 50% blockage 
of the culvert.  
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The water levels are increased up to cross 23 with cross sections 13 – 23 located adjacent to 
the development site. The largest increase is seen as cross section 13 with an increase of 1.5m 
in the modelled flood levels during the 1 in 100 year plus climate change event. The smallest 
increase is shown at cross section 23 with a 0.02m difference between the unobstructed flood 
level and the flood level following a 50% blockage at Culvert 9.5.   
 
It is concluded from the sensitivity analysis that the model is sensitive to changes in roughness, 
design flows and blockages of the bridges and culverts within the study reach with increases 
in water levels observed following sensitivity testing.   
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4.0 Model Results 
 
Table 6: Model Results for all Return Periods and All Cross Sections 

HECRAS Reference Survey 
Reference Return Period (years) Water Level (mAOD) 

43 1 

2 year 95.53 
5 year 95.68 

10 year 95.81 
25 year 96.03 
50 year 96.3 
75 year 96.47 
100 year 96.57 

100 year + CC 96.82 
1000 year 97.42 

42 2 

2 year 95.49 
5 year 95.63 

10 year 95.77 
25 year 96 
50 year 96.28 
75 year 96.46 
100 year 96.56 

100 year + CC 96.81 
1000 year 97.42 

41 3 

2 year 95.4 
5 year 95.57 

10 year 95.74 
25 year 95.99 
50 year 96.27 
75 year 96.45 
100 year 96.56 

100 year + CC 96.81 
1000 year 97.42 

40 4 

2 year 95.12 
5 year 95.45 

10 year 95.68 
25 year 95.96 
50 year 96.26 
75 year 96.44 
100 year 96.55 

100 year + CC 96.8 
1000 year 97.41 

39 5 

2 year 95.18 
5 year 95.48 

10 year 95.69 
25 year 95.96 
50 year 96.26 
75 year 96.44 
100 year 96.55 

100 year + CC 96.8 
1000 year 97.41 

38 6 2 year 95.08 
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5 year 95.45 
10 year 95.67 
25 year 95.96 
50 year 96.26 
75 year 96.44 
100 year 96.55 

100 year + CC 96.8 
1000 year 97.41 

37 7 

2 year 95.02 
5 year 95.43 

10 year 95.66 
25 year 95.95 
50 year 96.25 
75 year 96.43 
100 year 96.54 

100 year + CC 96.79 
1000 year 97.41 

36 8 

2 year 94.92 
5 year 95.36 

10 year 95.59 
25 year 95.86 
50 year 96.16 
75 year 96.34 
100 year 96.45 

100 year + CC 96.68 
1000 year 97.22 

35 9 

2 year 94.75 
5 year 94.99 

10 year 95.2 
25 year 95.6 
50 year 96.02 
75 year 96.24 
100 year 96.34 

100 year + CC 96.57 
1000 year 97.11 

34 10 

2 year 94.76 
5 year 95.03 

10 year 95.24 
25 year 95.64 
50 year 96.04 
75 year 96.25 
100 year 96.36 

100 year + CC 96.59 
1000 year 97.11 

33 11 

2 year 94.57 
5 year 94.72 

10 year 94.81 
25 year 94.93 
50 year 95.02 
75 year 95.07 
100 year 95.11 

100 year + CC 95.17 
1000 year 95.35 
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32 12 

2 year 94.4 
5 year 94.54 

10 year 94.65 
25 year 94.8 
50 year 94.94 
75 year 95.03 
100 year 95.1 

100 year + CC 95.29 
1000 year 95.79 

31 13 

2 year 94.18 
5 year 94.3 

10 year 94.38 
25 year 94.47 
50 year 94.54 
75 year 94.58 
100 year 94.61 

100 year + CC 94.67 
1000 year 95.04 

30 14 

2 year 93.77 
5 year 93.91 

10 year 94.01 
25 year 94.14 
50 year 94.24 
75 year 94.3 
100 year 94.35 

100 year + CC 94.46 
1000 year 94.77 

29 15 

2 year 93.43 
5 year 93.58 

10 year 93.63 
25 year 93.73 
50 year 93.82 
75 year 93.88 
100 year 93.92 

100 year + CC 94.03 
1000 year 94.3 

28 16 

2 year 93.3 
5 year 93.43 

10 year 93.54 
25 year 93.65 
50 year 93.76 
75 year 93.83 
100 year 93.87 

100 year + CC 94.01 
1000 year 94.35 

27 17 

2 year 93.19 
5 year 93.31 

10 year 93.39 
25 year 93.53 
50 year 93.63 
75 year 93.7 
100 year 93.75 

100 year + CC 93.88 
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1000 year 94.22 

26 18 

2 year 92.85 
5 year 92.98 

10 year 93.06 
25 year 93.18 
50 year 93.28 
75 year 93.35 
100 year 93.4 

100 year + CC 93.53 
1000 year 93.86 

25 19 

2 year 92.48 
5 year 92.59 

10 year 92.67 
25 year 92.79 
50 year 92.9 
75 year 92.96 
100 year 93.01 

100 year + CC 93.14 
1000 year 93.44 

24 20 

2 year 92.34 
5 year 92.42 

10 year 92.46 
25 year 92.43 
50 year 92.54 
75 year 92.62 
100 year 92.66 

100 year + CC 92.8 
1000 year 92.98 

23 21 

2 year 90.37 
5 year 90.47 

10 year 90.54 
25 year 90.65 
50 year 90.74 
75 year 90.8 
100 year 90.85 

100 year + CC 90.97 
1000 year 91.28 

22 22 

2 year 90.26 
5 year 90.38 

10 year 90.47 
25 year 90.6 
50 year 90.71 
75 year 90.78 
100 year 90.83 

100 year + CC 90.98 
1000 year 91.36 

21 23 

2 year 89.63 
5 year 89.76 

10 year 89.85 
25 year 89.98 
50 year 90.09 
75 year 90.17 
100 year 90.22 
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100 year + CC 90.36 
1000 year 90.73 

20 24 

2 year 89.4 
5 year 89.54 

10 year 89.63 
25 year 89.78 
50 year 89.9 
75 year 89.97 
100 year 90.03 

100 year + CC 90.18 
1000 year 90.58 

19 25 

2 year 89.17 
5 year 89.3 

10 year 89.4 
25 year 89.53 
50 year 89.64 
75 year 89.71 
100 year 89.77 

100 year + CC 89.91 
1000 year 90.33 

18 26 

2 year 88.98 
5 year 89.11 

10 year 89.2 
25 year 89.33 
50 year 89.44 
75 year 89.51 
100 year 89.56 

100 year + CC 89.71 
1000 year 90.17 

17 27 

2 year 88.76 
5 year 88.89 

10 year 88.99 
25 year 89.14 
50 year 89.26 
75 year 89.34 
100 year 89.4 

100 year + CC 89.57 
1000 year 90.11 

16 28 

2 year 88.5 
5 year 88.65 

10 year 88.75 
25 year 88.89 
50 year 89.01 
75 year 89.1 
100 year 89.16 

100 year + CC 89.34 
1000 year 89.92 

15 29 

2 year 88.44 
5 year 88.56 

10 year 88.65 
25 year 88.77 
50 year 88.86 
75 year 88.93 
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100 year 88.98 
100 year + CC 89.12 

1000 year 89.68 

14 30 

2 year 88.23 
5 year 88.35 

10 year 88.43 
25 year 88.56 
50 year 88.68 
75 year 88.75 
100 year 88.82 

100 year + CC 89.02 
1000 year 89.72 

13 31 

2 year 87.95 
5 year 88.1 

10 year 88.21 
25 year 88.37 
50 year 88.52 
75 year 88.62 
100 year 88.7 

100 year + CC 88.94 
1000 year 89.7 

12 32 

2 year 87.49 
5 year 87.65 

10 year 87.77 
25 year 87.97 
50 year 88.15 
75 year 88.28 
100 year 88.38 

100 year + CC 88.67 
1000 year 89.55 

11 33 

2 year 87.22 
5 year 87.41 

10 year 87.57 
25 year 87.81 
50 year 88.03 
75 year 88.17 
100 year 88.28 

100 year + CC 88.6 
1000 year 89.52 

10 34 

2 year 86.94 
5 year 87.19 

10 year 87.38 
25 year 87.65 
50 year 87.89 
75 year 88.04 
100 year 88.16 

100 year + CC 88.49 
1000 year 89.45 

9 35 

2 year 85.97 
5 year 86.12 

10 year 86.24 
25 year 86.39 
50 year 86.52 
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75 year 86.6 
100 year 86.66 

100 year + CC 86.82 
1000 year 87.22 

8 36 

2 year 85.8 
5 year 85.93 

10 year 86.04 
25 year 86.18 
50 year 86.29 
75 year 86.36 
100 year 86.41 

100 year + CC 86.55 
1000 year 86.88 

7 37 

2 year 85.24 
5 year 85.4 

10 year 85.52 
25 year 85.68 
50 year 85.81 
75 year 85.89 
100 year 85.95 

100 year + CC 86.12 
1000 year 86.55 

6 38 

2 year 85.05 
5 year 85.18 

10 year 85.28 
25 year 85.42 
50 year 85.53 
75 year 85.6 
100 year 85.65 

100 year + CC 85.8 
1000 year 86.16 

5 39 

2 year 84.82 
5 year 84.94 

10 year 85.02 
25 year 85.13 
50 year 85.22 
75 year 85.27 
100 year 85.31 

100 year + CC 85.42 
1000 year 85.68 

4 40 

2 year 84.62 
5 year 84.73 

10 year 84.81 
25 year 84.93 
50 year 85.03 
75 year 85.09 
100 year 85.13 

100 year + CC 85.26 
1000 year 85.58 

3 41 

2 year 84.4 
5 year 84.52 

10 year 84.61 
25 year 84.73 
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50 year 84.83 
75 year 84.9 
100 year 84.94 

100 year + CC 85.08 
1000 year 85.43 

2 42 

2 year 84.13 
5 year 84.24 

10 year 84.32 
25 year 84.43 
50 year 84.53 
75 year 84.59 
100 year 84.63 

100 year + CC 84.76 
1000 year 85.08 

1 43 

2 year 83.98 
5 year 84.08 

10 year 84.15 
25 year 84.26 
50 year 84.35 
75 year 84.41 
100 year 84.46 

100 year + CC 84.57 
1000 year 84.89 
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5.0 Conclusions  
 
The objectives of this study is to determine flood levels for a range of return periods for 
Hunsworth Beck in order to inform a detailed flood risk assessment for Bierley Waste Water 
Treatment works, which is to be completed by Curtins Consulting. 
 
At present there are no modelled water levels available for Hunsworth Beck; and therefore a 
hydrological and hydraulic study of the watercourse has been undertaken to evaluate water 
levels at the development site; which will facilitate determination of the flood risk posed by 
Hunsworth Beck on people and property within the site.  
 
Design flows for the 1 in 2 year, 1 in 5 year, 1 in 10 year, 1 in 25 year, 1 in 50 year, 1 in 75 year, 1 
in 100 year, 1 in 100 year plus climate change and extreme 1 in 1000 year events were 
determined using the ReFH2 method with a separate Hydrological Report completed by the 
Flood Risk Consultancy Ltd (Project number 2015-059-01). 
 
Overtopping of the banks of Hunsworth Beck occurs at cross sections north of the 
development site i.e. XS43-34. The development site is adjacent to XS36-13 with no overtopping 
of any cross sections downstream of XS33 during the 1 in 100 year plus climate change event 
or 1 in 1000 year flood event. 
 
The modelled 1 in 100 year flood level is shown to overtop the banks of Hunsworth Beck to the 
north of the development site and the bridges adjacent to the north of the development site 
with overtopping of the cross sections adjacent to the development site occurring at XS37, 
XS36, XS35 and XS34.  
 
The modelled 1 in 1000 year flood level is also shown to overtop the banks of Hunsworth Beck 
to the north of the development site and overtop the bridges adjacent to the north of the 
development site.  
 
There is no overtopping of the banks of Hunsworth Beck during the 1 in 1000 year flood event 
downstream of XS33 with flooding of the development site restricted to areas adjacent to XS37, 
XS36, XS35 and XS34.  
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Appendix B – Normal Unobstructed Flows 



  

HEC-RAS  Plan: Des flow 1   River: Hunsworth Beck   Reach: 1

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)  

1 43      2 year 7.08 94.65 95.53 95.25 95.62 0.005315 1.34 5.70 14.47 0.53

1 43      5 year 9.14 94.65 95.68 95.35 95.77 0.004306 1.35 8.47 22.89 0.49

1 43      10 year 10.79 94.65 95.81 95.42 95.89 0.003174 1.29 12.06 28.99 0.43

1 43      25 year 13.38 94.65 96.03 95.55 96.09 0.002003 1.19 19.51 38.68 0.35

1 43      50 year 15.78 94.65 96.30 95.65 96.34 0.001117 1.02 31.22 50.28 0.27

1 43      75 year 17.41 94.65 96.47 95.70 96.50 0.000801 0.93 40.55 57.89 0.24

1 43      100 year 18.68 94.65 96.57 95.74 96.60 0.000689 0.90 46.68 62.37 0.22

1 43      100 year + cc 22.41 94.65 96.82 95.84 96.84 0.000519 0.85 63.38 73.23 0.20

1 43      1000 year 33.63 94.65 97.42 96.07 97.44 0.000309 0.79 115.78 99.90 0.16

1 42      2 year 7.08 93.96 95.49 94.74 95.53 0.001647 0.94 7.50 7.02 0.29

1 42      5 year 9.14 93.96 95.63 94.85 95.69 0.001807 1.06 9.40 16.49 0.31

1 42      10 year 10.79 93.96 95.77 94.94 95.83 0.001669 1.09 12.11 22.11 0.30

1 42      25 year 13.38 93.96 96.00 95.06 96.06 0.001262 1.06 21.06 41.83 0.27

1 42      50 year 15.78 93.96 96.28 95.17 96.32 0.000793 0.93 34.39 55.06 0.22

1 42      75 year 17.41 93.96 96.46 95.23 96.48 0.000599 0.86 44.92 63.59 0.19

1 42      100 year 18.68 93.96 96.56 95.29 96.59 0.000528 0.84 51.76 68.58 0.18

1 42      100 year + cc 22.41 93.96 96.81 95.42 96.83 0.000417 0.80 70.34 80.56 0.17

1 42      1000 year 33.63 93.96 97.42 95.92 97.43 0.000263 0.74 128.33 109.85 0.14

1 41      2 year 7.08 94.11 95.40 95.46 0.003185 1.11 7.51 31.91 0.40

1 41      5 year 9.14 94.11 95.57 95.63 0.002295 1.07 13.63 40.10 0.35

1 41      10 year 10.79 94.11 95.74 95.78 0.001501 0.96 21.06 48.21 0.29

1 41      25 year 13.38 94.11 95.99 96.02 0.000876 0.84 34.55 60.20 0.23

1 41      50 year 15.78 94.11 96.27 96.29 0.000480 0.71 53.60 73.88 0.17

1 41      75 year 17.41 94.11 96.45 96.47 0.000350 0.64 67.65 82.53 0.15

1 41      100 year 18.68 94.11 96.56 96.57 0.000305 0.62 76.51 87.55 0.14

1 41      100 year + cc 22.41 94.11 96.81 96.82 0.000239 0.60 99.90 99.59 0.13

1 41      1000 year 33.63 94.11 97.42 97.42 0.000155 0.57 169.56 128.96 0.11

1 40      2 year 7.08 94.13 95.12 94.95 95.30 0.009619 1.90 4.40 13.30 0.69

1 40      5 year 9.14 94.13 95.45 95.53 0.003381 1.36 12.92 33.78 0.43

1 40      10 year 10.79 94.13 95.68 95.72 0.001770 1.12 21.46 42.48 0.32

1 40      25 year 13.38 94.13 95.96 95.98 0.000983 0.96 34.78 53.28 0.25

1 40      50 year 15.78 94.13 96.26 96.27 0.000546 0.81 52.48 64.92 0.19



HEC-RAS  Plan: Des flow 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 40      75 year 17.41 94.13 96.44 96.45 0.000405 0.74 65.12 72.09 0.17

1 40      100 year 18.68 94.13 96.55 96.56 0.000358 0.72 72.96 76.20 0.16

1 40      100 year + cc 22.41 94.13 96.80 96.81 0.000287 0.69 93.42 86.00 0.14

1 40      1000 year 33.63 94.13 97.41 97.42 0.000196 0.67 153.40 109.80 0.12

1 39      2 year 7.08 93.75 95.18 95.19 0.000821 0.52 17.03 44.29 0.21

1 39      5 year 9.14 93.75 95.48 95.48 0.000319 0.42 32.39 57.75 0.14

1 39      10 year 10.79 93.75 95.69 95.70 0.000200 0.38 45.77 67.32 0.11

1 39      25 year 13.38 93.75 95.96 95.97 0.000133 0.35 65.79 79.51 0.09

1 39      50 year 15.78 93.75 96.26 96.26 0.000087 0.32 91.33 92.77 0.08

1 39      75 year 17.41 93.75 96.44 96.45 0.000070 0.31 109.09 100.96 0.07

1 39      100 year 18.68 93.75 96.55 96.55 0.000064 0.31 119.98 105.68 0.07

1 39      100 year + cc 22.41 93.75 96.80 96.80 0.000057 0.31 148.00 116.93 0.07

1 39      1000 year 33.63 93.75 97.41 97.42 0.000046 0.33 227.91 144.29 0.06

1 38      2 year 7.08 93.51 95.08 95.16 0.003315 1.30 8.95 32.83 0.40

1 38      5 year 9.14 93.51 95.45 95.47 0.001113 0.91 25.23 56.76 0.24

1 38      10 year 10.79 93.51 95.67 95.69 0.000637 0.76 39.87 71.59 0.19

1 38      25 year 13.38 93.51 95.96 95.96 0.000376 0.65 62.50 89.84 0.15

1 38      50 year 15.78 93.51 96.26 96.26 0.000215 0.54 92.46 109.41 0.11

1 38      75 year 17.41 93.51 96.44 96.44 0.000161 0.49 113.77 121.42 0.10

1 38      100 year 18.68 93.51 96.55 96.55 0.000143 0.47 127.00 128.31 0.09

1 38      100 year + cc 22.41 93.51 96.80 96.80 0.000115 0.45 161.47 144.74 0.09

1 38      1000 year 33.63 93.51 97.41 97.41 0.000079 0.43 262.41 184.62 0.07

1 37      2 year 7.08 93.65 95.02 94.33 95.05 0.001294 0.89 12.29 31.03 0.27

1 37      5 year 9.14 93.65 95.43 94.44 95.44 0.000490 0.67 29.19 51.70 0.18

1 37      10 year 10.79 93.65 95.66 94.52 95.67 0.000328 0.61 42.72 63.57 0.15

1 37      25 year 13.38 93.65 95.95 94.64 95.95 0.000229 0.56 62.83 77.95 0.13

1 37      50 year 15.78 93.65 96.25 94.83 96.26 0.000151 0.50 88.82 93.30 0.10

1 37      75 year 17.41 93.65 96.43 94.91 96.44 0.000121 0.47 107.03 102.69 0.09

1 37      100 year 18.68 93.65 96.54 94.95 96.55 0.000111 0.47 118.23 108.07 0.09

1 37      100 year + cc 22.41 93.65 96.79 95.06 96.80 0.000097 0.46 147.19 120.87 0.09

1 37      1000 year 33.63 93.65 97.41 95.31 97.41 0.000076 0.46 230.89 151.90 0.08



HEC-RAS  Plan: Des flow 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 36.55   Bridge

1 36.5    2 year 7.08 93.36 94.99 95.03 0.001509 0.92 12.05 32.23 0.28

1 36.5    5 year 9.14 93.36 95.42 95.44 0.000502 0.66 30.62 53.59 0.17

1 36.5    10 year 10.79 93.36 95.66 95.67 0.000331 0.59 44.66 65.25 0.14

1 36.5    25 year 13.38 93.36 95.94 95.95 0.000229 0.54 65.27 79.32 0.12

1 36.5    50 year 15.78 93.36 96.25 96.25 0.000151 0.48 91.68 94.34 0.10

1 36.5    75 year 17.41 93.36 96.43 96.44 0.000121 0.45 110.09 103.52 0.09

1 36.5    100 year 18.68 93.36 96.54 96.54 0.000111 0.45 121.38 108.77 0.09

1 36.5    100 year + cc 22.41 93.36 96.79 96.80 0.000097 0.44 150.49 121.26 0.08

1 36.5    1000 year 33.63 93.36 97.41 97.41 0.000076 0.44 234.22 151.55 0.08

1 36      2 year 7.08 93.36 94.92 94.22 94.99 0.002413 1.19 6.48 6.35 0.34

1 36      5 year 9.14 93.36 95.36 94.36 95.42 0.001534 1.11 9.29 6.35 0.27

1 36      10 year 10.79 93.36 95.59 94.46 95.65 0.001437 1.15 10.76 6.35 0.26

1 36      25 year 13.38 93.36 95.86 94.62 95.94 0.001475 1.24 12.50 6.35 0.27

1 36      50 year 15.78 93.36 96.16 94.75 96.24 0.001403 1.28 14.39 6.35 0.26

1 36      75 year 17.41 93.36 96.34 94.82 96.43 0.001389 1.31 15.54 6.35 0.26

1 36      100 year 18.68 93.36 96.44 94.87 96.53 0.001436 1.35 16.18 6.35 0.26

1 36      100 year + cc 22.41 93.36 96.68 95.01 96.78 0.001639 1.50 17.65 6.35 0.28

1 36      1000 year 33.63 93.36 97.22 95.39 97.39 0.002304 1.89 21.10 6.35 0.32

1 35.5    Bridge

1 35      2 year 7.08 93.40 94.75 94.29 94.93 0.008768 1.87 3.79 3.03 0.53

1 35      5 year 9.14 93.40 94.99 94.46 95.19 0.008690 2.00 4.78 4.14 0.53

1 35      10 year 10.79 93.40 95.20 94.58 95.41 0.007756 2.04 5.71 5.14 0.50

1 35      25 year 13.38 93.40 95.60 94.75 95.79 0.005459 1.98 8.34 8.10 0.44

1 35      50 year 15.78 93.40 96.02 94.94 96.17 0.003601 1.81 12.40 11.07 0.37

1 35      75 year 17.41 93.40 96.24 95.03 96.37 0.003022 1.76 14.80 11.07 0.34

1 35      100 year 18.68 93.40 96.34 95.10 96.48 0.002944 1.78 15.95 11.07 0.34

1 35      100 year + cc 22.41 93.40 96.57 95.34 96.72 0.002990 1.89 18.52 11.07 0.35

1 35      1000 year 33.63 93.40 97.11 95.95 97.30 0.003353 2.23 24.49 11.07 0.38

1 34      2 year 7.08 93.29 94.76 94.01 94.85 0.003830 1.29 5.51 4.42 0.36



HEC-RAS  Plan: Des flow 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 34      5 year 9.14 93.29 95.03 94.14 95.12 0.003561 1.37 6.77 5.16 0.35

1 34      10 year 10.79 93.29 95.24 94.24 95.34 0.003284 1.41 7.95 5.76 0.34

1 34      25 year 13.38 93.29 95.64 94.39 95.74 0.002639 1.40 10.45 6.88 0.31

1 34      50 year 15.78 93.29 96.04 94.51 96.13 0.002083 1.35 13.47 8.02 0.27

1 34      75 year 17.41 93.29 96.25 94.60 96.34 0.001946 1.36 15.21 8.49 0.26

1 34      100 year 18.68 93.29 96.36 94.72 96.45 0.001977 1.39 16.08 8.49 0.26

1 34      100 year + cc 22.41 93.29 96.59 94.89 96.69 0.002186 1.51 18.02 8.49 0.27

1 34      1000 year 33.63 93.29 97.11 95.37 97.27 0.002899 1.87 22.52 8.49 0.31

1 33.5    Culvert

1 33      2 year 7.08 93.25 94.57 94.68 0.003913 1.52 4.97 4.09 0.43

1 33      5 year 9.14 93.25 94.72 94.87 0.004734 1.76 5.58 4.17 0.47

1 33      10 year 10.79 93.25 94.81 95.00 0.005470 1.95 5.97 4.21 0.50

1 33      25 year 13.38 93.25 94.93 95.18 0.006729 2.24 6.48 4.27 0.56

1 33      50 year 15.78 93.25 95.02 95.33 0.008082 2.51 6.85 4.32 0.61

1 33      75 year 17.41 93.25 95.07 95.43 0.008995 2.69 7.08 4.34 0.64

1 33      100 year 18.68 93.25 95.11 95.50 0.009776 2.82 7.24 4.36 0.67

1 33      100 year + cc 22.41 93.25 95.17 95.70 0.012754 3.27 7.51 4.39 0.76

1 33      1000 year 33.63 93.25 95.35 95.35 96.34 0.020952 4.46 8.40 4.84 0.99

1 32      2 year 7.08 93.11 94.40 94.06 94.56 0.006312 1.80 4.77 12.08 0.55

1 32      5 year 9.14 93.11 94.54 94.22 94.72 0.006348 1.96 7.21 20.25 0.56

1 32      10 year 10.79 93.11 94.65 94.33 94.83 0.006000 2.01 9.44 22.83 0.55

1 32      25 year 13.38 93.11 94.80 94.97 0.005269 2.02 13.28 26.70 0.53

1 32      50 year 15.78 93.11 94.94 95.09 0.004642 2.01 17.11 30.06 0.50

1 32      75 year 17.41 93.11 95.03 95.17 0.004228 1.99 19.92 32.32 0.48

1 32      100 year 18.68 93.11 95.10 95.23 0.003952 1.97 22.15 33.99 0.47

1 32      100 year + cc 22.41 93.11 95.29 95.40 0.003202 1.90 29.36 38.92 0.43

1 32      1000 year 33.63 93.11 95.79 95.87 0.002107 1.79 51.57 51.22 0.36

1 31      2 year 7.08 92.99 94.18 94.34 0.006722 1.75 4.39 7.12 0.58

1 31      5 year 9.14 92.99 94.30 94.50 0.007279 1.97 5.29 7.77 0.61

1 31      10 year 10.79 92.99 94.38 94.61 0.007920 2.15 5.88 8.18 0.64

1 31      25 year 13.38 92.99 94.47 94.28 94.76 0.009133 2.43 6.67 8.69 0.70



HEC-RAS  Plan: Des flow 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 31      50 year 15.78 92.99 94.54 94.40 94.89 0.010335 2.69 7.29 9.08 0.75

1 31      75 year 17.41 92.99 94.58 94.47 94.97 0.011227 2.86 7.66 9.30 0.79

1 31      100 year 18.68 92.99 94.61 94.52 95.04 0.012045 3.00 7.90 9.44 0.82

1 31      100 year + cc 22.41 92.99 94.67 94.67 95.22 0.014627 3.41 8.51 9.78 0.91

1 31      1000 year 33.63 92.99 95.04 95.04 95.71 0.013633 3.84 12.55 11.82 0.91

1 30      2 year 7.08 92.70 93.77 93.95 0.009458 1.87 3.79 5.17 0.68

1 30      5 year 9.14 92.70 93.91 93.70 94.12 0.009267 2.04 4.85 20.61 0.69

1 30      10 year 10.79 92.70 94.01 93.79 94.22 0.008300 2.07 7.07 22.67 0.66

1 30      25 year 13.38 92.70 94.14 94.05 94.35 0.007388 2.12 10.17 25.25 0.64

1 30      50 year 15.78 92.70 94.24 94.14 94.45 0.006962 2.18 12.73 27.20 0.63

1 30      75 year 17.41 92.70 94.30 94.19 94.51 0.006718 2.21 14.44 28.42 0.62

1 30      100 year 18.68 92.70 94.35 94.23 94.55 0.006582 2.24 15.71 29.31 0.62

1 30      100 year + cc 22.41 92.70 94.46 94.67 0.006299 2.32 19.30 31.66 0.62

1 30      1000 year 33.63 92.70 94.77 94.98 0.005588 2.48 29.98 37.80 0.60

1 29      2 year 7.08 92.15 93.43 93.11 93.55 0.006145 1.61 5.03 7.19 0.55

1 29      5 year 9.14 92.15 93.58 93.25 93.72 0.005497 1.68 7.36 13.72 0.53

1 29      10 year 10.79 92.15 93.63 93.35 93.79 0.006440 1.87 8.02 14.32 0.58

1 29      25 year 13.38 92.15 93.73 93.47 93.93 0.006940 2.06 9.54 15.63 0.61

1 29      50 year 15.78 92.15 93.82 93.60 94.04 0.007199 2.21 10.99 16.79 0.63

1 29      75 year 17.41 92.15 93.88 93.67 94.11 0.007374 2.30 11.93 17.50 0.64

1 29      100 year 18.68 92.15 93.92 93.72 94.16 0.007533 2.37 12.63 18.01 0.65

1 29      100 year + cc 22.41 92.15 94.03 93.83 94.30 0.007856 2.55 14.71 19.45 0.67

1 29      1000 year 33.63 92.15 94.30 94.12 94.66 0.008667 3.00 20.66 23.71 0.72

1 28      2 year 7.08 92.08 93.30 92.74 93.36 0.003580 1.27 8.25 10.30 0.41

1 28      5 year 9.14 92.08 93.43 92.86 93.51 0.003910 1.41 9.60 10.59 0.43

1 28      10 year 10.79 92.08 93.54 92.95 93.59 0.002336 1.16 19.54 31.53 0.34

1 28      25 year 13.38 92.08 93.65 93.04 93.70 0.002391 1.25 23.06 32.86 0.35

1 28      50 year 15.78 92.08 93.76 93.24 93.81 0.002326 1.30 26.59 34.13 0.35

1 28      75 year 17.41 92.08 93.83 93.29 93.88 0.002294 1.33 28.89 34.93 0.35

1 28      100 year 18.68 92.08 93.87 93.33 93.93 0.002273 1.35 30.63 35.53 0.35

1 28      100 year + cc 22.41 92.08 94.01 93.47 94.06 0.002247 1.42 35.43 37.13 0.35

1 28      1000 year 33.63 92.08 94.35 93.62 94.41 0.002189 1.59 48.85 41.26 0.36



HEC-RAS  Plan: Des flow 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 27      2 year 7.08 92.13 93.19 92.74 93.24 0.002813 1.13 8.57 11.12 0.38

1 27      5 year 9.14 92.13 93.31 92.83 93.38 0.003101 1.27 9.94 11.63 0.41

1 27      10 year 10.79 92.13 93.39 92.90 93.47 0.003316 1.38 10.93 11.99 0.43

1 27      25 year 13.38 92.13 93.53 93.00 93.61 0.003030 1.42 15.59 22.89 0.42

1 27      50 year 15.78 92.13 93.63 93.08 93.72 0.003022 1.50 18.02 24.05 0.42

1 27      75 year 17.41 92.13 93.70 93.14 93.79 0.003023 1.55 19.61 24.77 0.43

1 27      100 year 18.68 92.13 93.75 93.18 93.84 0.003023 1.59 20.83 25.31 0.43

1 27      100 year + cc 22.41 92.13 93.88 93.28 93.98 0.003025 1.69 24.27 26.76 0.43

1 27      1000 year 33.63 92.13 94.22 93.60 94.34 0.003019 1.93 33.92 30.24 0.45

1 26      2 year 7.08 91.60 92.85 92.92 0.003373 1.15 6.14 7.97 0.42

1 26      5 year 9.14 91.60 92.98 93.06 0.003751 1.27 7.18 8.70 0.45

1 26      10 year 10.79 91.60 93.06 93.16 0.004004 1.36 7.95 9.21 0.47

1 26      25 year 13.38 91.60 93.18 93.29 0.004321 1.47 9.10 9.92 0.49

1 26      50 year 15.78 91.60 93.28 93.41 0.004538 1.56 10.13 10.52 0.51

1 26      75 year 17.41 91.60 93.35 93.48 0.004655 1.61 10.81 10.89 0.52

1 26      100 year 18.68 91.60 93.40 93.53 0.004732 1.65 11.33 11.17 0.52

1 26      100 year + cc 22.41 91.60 93.53 93.68 0.004908 1.75 12.83 11.94 0.54

1 26      1000 year 33.63 91.60 93.86 94.05 0.004876 1.97 17.38 16.66 0.55

1 25      2 year 7.08 91.49 92.48 92.57 0.004310 1.36 5.45 7.94 0.48

1 25      5 year 9.14 91.49 92.59 92.71 0.004760 1.53 6.40 8.66 0.51

1 25      10 year 10.79 91.49 92.67 92.81 0.005087 1.65 7.11 9.17 0.53

1 25      25 year 13.38 91.49 92.79 92.96 0.005352 1.80 8.30 9.95 0.55

1 25      50 year 15.78 91.49 92.90 93.08 0.005485 1.93 9.35 10.73 0.57

1 25      75 year 17.41 91.49 92.96 93.16 0.005563 2.01 10.05 11.25 0.57

1 25      100 year 18.68 91.49 93.01 93.22 0.005556 2.06 10.63 11.67 0.58

1 25      100 year + cc 22.41 91.49 93.14 93.38 0.005674 2.22 12.23 12.75 0.59

1 25      1000 year 33.63 91.49 93.44 93.78 0.006416 2.68 16.31 14.77 0.65

1 24      2 year 7.08 91.47 92.34 92.11 92.47 0.007987 1.64 4.41 7.71 0.60

1 24      5 year 9.14 91.47 92.42 92.21 92.60 0.009451 1.90 5.11 9.46 0.66

1 24      10 year 10.79 91.47 92.46 92.29 92.69 0.011307 2.14 5.48 10.20 0.73

1 24      25 year 13.38 91.47 92.43 92.43 92.81 0.019562 2.75 5.19 9.63 0.95



HEC-RAS  Plan: Des flow 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 24      50 year 15.78 91.47 92.54 92.54 92.94 0.017446 2.82 6.41 11.84 0.91

1 24      75 year 17.41 91.47 92.62 92.62 93.02 0.016095 2.85 7.35 13.08 0.89

1 24      100 year 18.68 91.47 92.66 92.66 93.07 0.015657 2.90 7.99 13.68 0.88

1 24      100 year + cc 22.41 91.47 92.80 92.80 93.22 0.014298 2.99 9.97 15.28 0.86

1 24      1000 year 33.63 91.47 92.98 93.09 93.62 0.018707 3.75 12.79 16.23 1.01

1 23.5    Inl Struct

1 23      2 year 7.08 89.73 90.37 90.32 90.58 0.017369 2.03 3.49 6.32 0.87

1 23      5 year 9.14 89.73 90.47 90.41 90.72 0.017267 2.22 4.12 6.36 0.88

1 23      10 year 10.79 89.73 90.54 90.48 90.82 0.017209 2.35 4.60 6.40 0.88

1 23      25 year 13.38 89.73 90.65 90.59 90.97 0.017260 2.53 5.29 6.44 0.89

1 23      50 year 15.78 89.73 90.74 90.68 91.11 0.017219 2.68 5.90 6.48 0.90

1 23      75 year 17.41 89.73 90.80 90.74 91.19 0.017297 2.77 6.29 6.51 0.90

1 23      100 year 18.68 89.73 90.85 90.78 91.26 0.017406 2.84 6.58 6.52 0.90

1 23      100 year + cc 22.41 89.73 90.97 90.90 91.44 0.017895 3.04 7.36 6.58 0.92

1 23      1000 year 33.63 89.73 91.28 91.24 91.93 0.019522 3.57 9.42 6.71 0.96

1 22      2 year 7.08 89.18 90.26 90.32 0.002860 1.09 6.51 7.86 0.38

1 22      5 year 9.14 89.18 90.38 90.46 0.003102 1.22 7.51 8.04 0.40

1 22      10 year 10.79 89.18 90.47 90.56 0.003277 1.31 8.24 8.17 0.42

1 22      25 year 13.38 89.18 90.60 90.71 0.003532 1.44 9.29 8.36 0.44

1 22      50 year 15.78 89.18 90.71 90.83 0.003710 1.54 10.22 8.52 0.45

1 22      75 year 17.41 89.18 90.78 90.91 0.003811 1.61 10.83 8.62 0.46

1 22      100 year 18.68 89.18 90.83 90.97 0.003892 1.66 11.28 8.70 0.46

1 22      100 year + cc 22.41 89.18 90.98 91.14 0.004091 1.78 12.57 8.91 0.48

1 22      1000 year 33.63 89.18 91.36 91.59 0.004533 2.09 16.08 9.46 0.51

1 21      2 year 7.08 88.62 89.63 89.44 89.79 0.008839 1.74 4.07 5.71 0.66

1 21      5 year 9.14 88.62 89.76 89.55 89.94 0.009048 1.90 4.81 5.95 0.67

1 21      10 year 10.79 88.62 89.85 89.63 90.06 0.009241 2.01 5.36 6.12 0.69

1 21      25 year 13.38 88.62 89.98 90.22 0.009422 2.16 6.19 6.37 0.70

1 21      50 year 15.78 88.62 90.09 90.36 0.009572 2.28 6.92 6.58 0.71

1 21      75 year 17.41 88.62 90.17 90.45 0.009674 2.36 7.39 6.71 0.72

1 21      100 year 18.68 88.62 90.22 90.51 0.009795 2.42 7.73 6.81 0.72



HEC-RAS  Plan: Des flow 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 21      100 year + cc 22.41 88.62 90.36 90.69 0.010089 2.57 8.71 7.07 0.74

1 21      1000 year 33.63 88.62 90.73 91.17 0.010554 2.93 11.49 7.78 0.77

1 20      2 year 7.08 88.39 89.40 89.51 0.006639 1.49 4.74 6.97 0.58

1 20      5 year 9.14 88.39 89.54 89.67 0.006398 1.60 5.71 7.29 0.58

1 20      10 year 10.79 88.39 89.63 89.78 0.006252 1.67 6.45 7.53 0.58

1 20      25 year 13.38 88.39 89.78 89.94 0.006099 1.77 7.55 7.87 0.58

1 20      50 year 15.78 88.39 89.90 90.07 0.006032 1.86 8.50 8.15 0.58

1 20      75 year 17.41 88.39 89.97 90.16 0.006014 1.91 9.12 8.33 0.58

1 20      100 year 18.68 88.39 90.03 90.22 0.006008 1.95 9.58 8.46 0.58

1 20      100 year + cc 22.41 88.39 90.18 90.40 0.005993 2.05 10.91 8.83 0.59

1 20      1000 year 33.63 88.39 90.58 90.85 0.005909 2.30 14.65 9.78 0.60

1 19      2 year 7.08 88.35 89.17 89.33 0.009492 1.73 4.09 5.95 0.67

1 19      5 year 9.14 88.35 89.30 89.48 0.009526 1.88 4.85 6.16 0.68

1 19      10 year 10.79 88.35 89.40 89.60 0.009629 1.98 5.46 6.47 0.69

1 19      25 year 13.38 88.35 89.53 89.76 0.009765 2.11 6.35 6.91 0.70

1 19      50 year 15.78 88.35 89.64 89.89 0.009845 2.21 7.14 7.28 0.71

1 19      75 year 17.41 88.35 89.71 89.98 0.009882 2.27 7.67 7.51 0.72

1 19      100 year 18.68 88.35 89.77 90.04 0.009901 2.32 8.07 7.68 0.72

1 19      100 year + cc 22.41 88.35 89.91 90.21 0.009892 2.43 9.22 8.15 0.73

1 19      1000 year 33.63 88.35 90.33 90.68 0.008866 2.61 12.87 9.33 0.71

1 18      2 year 7.08 87.85 88.98 89.05 0.003014 1.14 6.19 7.31 0.40

1 18      5 year 9.14 87.85 89.11 89.19 0.003375 1.28 7.15 7.75 0.42

1 18      10 year 10.79 87.85 89.20 89.30 0.003614 1.37 7.87 8.07 0.44

1 18      25 year 13.38 87.85 89.33 89.44 0.003923 1.50 8.94 8.51 0.47

1 18      50 year 15.78 87.85 89.44 89.57 0.004138 1.59 9.90 8.89 0.48

1 18      75 year 17.41 87.85 89.51 89.65 0.004255 1.65 10.53 9.13 0.49

1 18      100 year 18.68 87.85 89.56 89.71 0.004331 1.70 11.02 9.32 0.50

1 18      100 year + cc 22.41 87.85 89.71 89.87 0.004494 1.80 12.43 9.82 0.51

1 18      1000 year 33.63 87.85 90.17 90.36 0.004313 1.93 17.42 12.05 0.51

1 17      2 year 7.08 87.74 88.76 88.81 0.003069 1.02 6.93 10.51 0.40

1 17      5 year 9.14 87.74 88.89 88.95 0.002991 1.08 8.44 11.49 0.40



HEC-RAS  Plan: Des flow 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 17      10 year 10.79 87.74 88.99 89.06 0.002858 1.12 9.62 11.99 0.40

1 17      25 year 13.38 87.74 89.14 89.21 0.002678 1.17 11.40 12.59 0.39

1 17      50 year 15.78 87.74 89.26 89.34 0.002565 1.22 12.96 13.10 0.39

1 17      75 year 17.41 87.74 89.34 89.42 0.002490 1.24 14.02 13.43 0.39

1 17      100 year 18.68 87.74 89.40 89.48 0.002433 1.26 14.85 13.68 0.39

1 17      100 year + cc 22.41 87.74 89.57 89.66 0.002274 1.30 17.24 14.39 0.38

1 17      1000 year 33.63 87.74 90.11 90.20 0.001534 1.33 25.52 16.53 0.33

1 16      2 year 7.08 87.29 88.50 87.96 88.56 0.002333 1.06 6.65 7.13 0.35

1 16      5 year 9.14 87.29 88.65 88.07 88.72 0.002575 1.19 7.68 7.44 0.37

1 16      10 year 10.79 87.29 88.75 88.14 88.83 0.002739 1.28 8.45 7.66 0.39

1 16      25 year 13.38 87.29 88.89 88.25 88.99 0.002952 1.40 9.58 7.98 0.41

1 16      50 year 15.78 87.29 89.01 88.35 89.13 0.003114 1.49 10.58 8.25 0.42

1 16      75 year 17.41 87.29 89.10 88.41 89.22 0.003182 1.55 11.26 8.43 0.43

1 16      100 year 18.68 87.29 89.16 88.45 89.29 0.003225 1.59 11.79 8.57 0.43

1 16      100 year + cc 22.41 87.29 89.34 88.58 89.48 0.003296 1.68 13.35 9.00 0.44

1 16      1000 year 33.63 87.29 89.92 88.91 90.08 0.002833 1.77 19.05 10.52 0.42

1 15.5    Bridge

1 15      2 year 7.08 87.32 88.44 88.54 0.004180 1.38 5.14 5.40 0.45

1 15      5 year 9.14 87.32 88.56 88.69 0.004917 1.57 5.81 5.57 0.49

1 15      10 year 10.79 87.32 88.65 88.80 0.005475 1.72 6.29 5.69 0.52

1 15      25 year 13.38 87.32 88.77 88.95 0.006314 1.92 6.97 5.86 0.56

1 15      50 year 15.78 87.32 88.86 89.09 0.007051 2.09 7.54 6.00 0.60

1 15      75 year 17.41 87.32 88.93 89.17 0.007457 2.20 7.93 6.08 0.61

1 15      100 year 18.68 87.32 88.98 89.24 0.007740 2.27 8.23 6.15 0.63

1 15      100 year + cc 22.41 87.32 89.12 89.43 0.008395 2.46 9.11 6.34 0.66

1 15      1000 year 33.63 87.32 89.68 90.03 0.007296 2.61 12.89 7.10 0.62

1 14      2 year 7.08 87.36 88.23 88.36 0.008396 1.59 4.45 7.23 0.65

1 14      5 year 9.14 87.36 88.35 88.50 0.008287 1.71 5.34 7.66 0.65

1 14      10 year 10.79 87.36 88.43 88.60 0.008199 1.79 6.03 7.98 0.66

1 14      25 year 13.38 87.36 88.56 88.74 0.008000 1.89 7.08 8.45 0.66

1 14      50 year 15.78 87.36 88.68 88.87 0.007703 1.95 8.07 8.86 0.65



HEC-RAS  Plan: Des flow 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 14      75 year 17.41 87.36 88.75 88.96 0.007448 1.99 8.77 9.14 0.65

1 14      100 year 18.68 87.36 88.82 89.02 0.007143 2.00 9.36 9.37 0.64

1 14      100 year + cc 22.41 87.36 89.02 89.22 0.006095 1.98 11.31 10.10 0.60

1 14      1000 year 33.63 87.36 89.72 89.88 0.003164 1.74 19.33 12.66 0.45

1 13      2 year 7.08 86.90 87.95 88.01 0.003243 1.11 6.38 8.86 0.42

1 13      5 year 9.14 86.90 88.10 88.17 0.003154 1.18 7.74 9.57 0.42

1 13      10 year 10.79 86.90 88.21 88.28 0.003067 1.22 8.82 10.09 0.42

1 13      25 year 13.38 86.90 88.37 88.45 0.002903 1.27 10.51 10.86 0.41

1 13      50 year 15.78 86.90 88.52 88.60 0.002702 1.30 12.17 11.56 0.40

1 13      75 year 17.41 86.90 88.62 88.70 0.002531 1.30 13.39 12.04 0.39

1 13      100 year 18.68 86.90 88.70 88.79 0.002344 1.30 14.37 12.25 0.38

1 13      100 year + cc 22.41 86.90 88.94 89.02 0.001899 1.29 17.37 12.86 0.35

1 13      1000 year 33.63 86.90 89.70 89.78 0.001064 1.22 27.92 14.82 0.28

1 12      2 year 7.08 86.55 87.49 87.31 87.66 0.009415 1.80 3.92 5.53 0.68

1 12      5 year 9.14 86.55 87.65 87.43 87.83 0.008924 1.90 4.80 5.96 0.68

1 12      10 year 10.79 86.55 87.77 87.52 87.96 0.008347 1.95 5.55 6.30 0.66

1 12      25 year 13.38 86.55 87.97 87.64 88.16 0.007219 1.96 6.84 6.85 0.63

1 12      50 year 15.78 86.55 88.15 87.75 88.34 0.006203 1.94 8.15 7.37 0.59

1 12      75 year 17.41 86.55 88.28 87.82 88.46 0.005570 1.91 9.11 7.71 0.56

1 12      100 year 18.68 86.55 88.38 87.86 88.56 0.005122 1.89 9.90 7.98 0.54

1 12      100 year + cc 22.41 86.55 88.67 88.00 88.84 0.004031 1.81 12.36 8.78 0.49

1 12      1000 year 33.63 86.55 89.55 88.36 89.68 0.002134 1.59 21.15 11.17 0.37

1 11      2 year 7.08 86.17 87.22 86.91 87.33 0.005774 1.51 4.70 6.02 0.54

1 11      5 year 9.14 86.17 87.41 87.02 87.54 0.005024 1.54 5.94 6.58 0.52

1 11      10 year 10.79 86.17 87.57 87.11 87.69 0.004437 1.54 7.00 6.98 0.49

1 11      25 year 13.38 86.17 87.81 87.23 87.93 0.003655 1.53 8.75 7.54 0.45

1 11      50 year 15.78 86.17 88.03 87.34 88.14 0.003120 1.51 10.44 8.04 0.42

1 11      75 year 17.41 86.17 88.17 87.40 88.29 0.002828 1.50 11.62 8.37 0.41

1 11      100 year 18.68 86.17 88.28 87.45 88.40 0.002631 1.49 12.55 8.63 0.39

1 11      100 year + cc 22.41 86.17 88.60 87.59 88.71 0.002164 1.45 15.41 9.37 0.36

1 11      1000 year 33.63 86.17 89.52 87.93 89.61 0.001161 1.28 32.68 28.87 0.27



HEC-RAS  Plan: Des flow 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 10.5    2 year 7.08 85.82 86.94 86.53 87.04 0.004482 1.40 5.04 5.59 0.47

1 10.5    5 year 9.14 85.82 87.19 86.65 87.29 0.003640 1.40 6.51 6.06 0.43

1 10.5    10 year 10.79 85.82 87.38 86.73 87.48 0.003215 1.41 7.67 6.40 0.41

1 10.5    25 year 13.38 85.82 87.65 86.86 87.75 0.002745 1.41 9.50 6.90 0.38

1 10.5    50 year 15.78 85.82 87.89 86.97 87.99 0.002440 1.41 11.18 7.34 0.36

1 10.5    75 year 17.41 85.82 88.04 87.04 88.14 0.002272 1.41 12.34 7.62 0.35

1 10.5    100 year 18.68 85.82 88.16 87.09 88.26 0.002156 1.41 13.25 7.84 0.35

1 10.5    100 year + cc 22.41 85.82 88.50 87.23 88.60 0.001872 1.40 15.98 8.45 0.33

1 10.5    1000 year 33.63 85.82 89.45 87.61 89.54 0.001122 1.33 29.30 20.06 0.26

1 10.4    Inl Struct

1 10      2 year 7.08 85.25 86.94 85.96 86.97 0.001036 0.83 8.52 6.64 0.23

1 10      5 year 9.14 85.25 87.19 86.08 87.23 0.001039 0.89 10.25 7.10 0.24

1 10      10 year 10.79 85.25 87.38 86.16 87.42 0.001032 0.93 11.60 7.44 0.24

1 10      25 year 13.38 85.25 87.65 86.29 87.70 0.001010 0.98 13.70 7.94 0.24

1 10      50 year 15.78 85.25 87.89 86.40 87.94 0.000983 1.01 15.64 8.38 0.24

1 10      75 year 17.41 85.25 88.04 86.47 88.09 0.000961 1.03 16.96 8.63 0.23

1 10      100 year 18.68 85.25 88.16 86.52 88.21 0.000942 1.04 17.98 8.77 0.23

1 10      100 year + cc 22.41 85.25 88.49 86.66 88.55 0.000892 1.07 20.98 9.14 0.23

1 10      1000 year 33.63 85.25 89.45 87.04 89.51 0.000725 1.12 30.19 9.96 0.20

1 9.5     Culvert

1 9       2 year 7.08 83.67 85.97 85.98 0.000407 0.60 11.90 7.05 0.15

1 9       5 year 9.14 83.67 86.12 86.15 0.000532 0.70 13.02 7.30 0.17

1 9       10 year 10.79 83.67 86.24 86.27 0.000627 0.78 13.85 7.48 0.18

1 9       25 year 13.38 83.67 86.39 86.43 0.000771 0.89 15.05 7.70 0.20

1 9       50 year 15.78 83.67 86.52 86.57 0.000897 0.98 16.03 7.73 0.22

1 9       75 year 17.41 83.67 86.60 86.66 0.000980 1.04 16.66 7.73 0.23

1 9       100 year 18.68 83.67 86.66 86.72 0.001046 1.09 17.12 7.73 0.23

1 9       100 year + cc 22.41 83.67 86.82 86.90 0.001237 1.22 18.37 7.73 0.25

1 9       1000 year 33.63 83.67 87.22 87.35 0.001814 1.57 21.48 7.73 0.30

1 8       2 year 7.08 84.94 85.80 85.54 85.91 0.006345 1.50 4.71 6.58 0.57



HEC-RAS  Plan: Des flow 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 8       5 year 9.14 84.94 85.93 85.64 86.07 0.006268 1.62 5.65 6.91 0.57

1 8       10 year 10.79 84.94 86.04 85.72 86.18 0.006152 1.70 6.36 7.22 0.57

1 8       25 year 13.38 84.94 86.18 85.83 86.34 0.005990 1.82 7.41 7.77 0.58

1 8       50 year 15.78 84.94 86.29 85.92 86.48 0.006016 1.93 8.30 8.21 0.58

1 8       75 year 17.41 84.94 86.36 85.98 86.56 0.006018 1.99 8.90 8.50 0.59

1 8       100 year 18.68 84.94 86.41 86.03 86.62 0.005993 2.05 9.34 8.72 0.59

1 8       100 year + cc 22.41 84.94 86.55 86.15 86.80 0.005962 2.20 10.61 9.34 0.60

1 8       1000 year 33.63 84.94 86.88 86.48 87.23 0.006336 2.62 13.97 10.80 0.64

1 7.5     Inl Struct

1 7       2 year 7.08 83.76 85.24 85.31 0.002776 1.20 5.90 5.14 0.36

1 7       5 year 9.14 83.76 85.40 85.50 0.003154 1.35 6.75 5.22 0.38

1 7       10 year 10.79 83.76 85.52 85.63 0.003391 1.47 7.38 5.80 0.40

1 7       25 year 13.38 83.76 85.68 85.81 0.003742 1.63 8.36 6.38 0.42

1 7       50 year 15.78 83.76 85.81 85.97 0.004040 1.77 9.22 6.67 0.43

1 7       75 year 17.41 83.76 85.89 86.07 0.004233 1.86 9.78 6.85 0.44

1 7       100 year 18.68 83.76 85.95 86.14 0.004370 1.92 10.21 7.57 0.45

1 7       100 year + cc 22.41 83.76 86.12 86.34 0.004637 2.10 11.55 8.31 0.47

1 7       1000 year 33.63 83.76 86.55 86.86 0.005212 2.53 15.52 10.25 0.52

1 6       2 year 7.08 83.95 85.05 85.17 0.005395 1.56 4.72 5.92 0.51

1 6       5 year 9.14 83.95 85.18 85.34 0.005821 1.74 5.56 6.37 0.54

1 6       10 year 10.79 83.95 85.28 85.46 0.006122 1.87 6.20 6.64 0.56

1 6       25 year 13.38 83.95 85.42 85.63 0.006516 2.06 7.12 7.07 0.59

1 6       50 year 15.78 83.95 85.53 85.77 0.006739 2.21 7.94 7.52 0.60

1 6       75 year 17.41 83.95 85.60 85.86 0.006878 2.31 8.48 7.80 0.62

1 6       100 year 18.68 83.95 85.65 85.93 0.006979 2.39 8.90 8.02 0.62

1 6       100 year + cc 22.41 83.95 85.80 86.12 0.007256 2.59 10.10 8.60 0.65

1 6       1000 year 33.63 83.95 86.16 86.62 0.007925 3.10 13.52 10.08 0.70

1 5       2 year 7.08 83.93 84.82 84.97 0.007056 1.68 4.48 6.43 0.59

1 5       5 year 9.14 83.93 84.94 85.12 0.007827 1.90 5.22 6.82 0.63

1 5       10 year 10.79 83.93 85.02 85.23 0.008203 2.05 5.78 7.30 0.65

1 5       25 year 13.38 83.93 85.13 85.38 0.008837 2.28 6.62 7.94 0.69



HEC-RAS  Plan: Des flow 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 5       50 year 15.78 83.93 85.22 85.52 0.009392 2.48 7.35 8.46 0.72

1 5       75 year 17.41 83.93 85.27 85.07 85.60 0.009783 2.60 7.82 8.79 0.74

1 5       100 year 18.68 83.93 85.31 85.12 85.66 0.010088 2.70 8.18 9.02 0.75

1 5       100 year + cc 22.41 83.93 85.42 85.27 85.84 0.010895 2.96 9.19 9.49 0.79

1 5       1000 year 33.63 83.93 85.68 85.63 86.31 0.013340 3.66 11.78 10.46 0.90

1 4       2 year 7.08 83.83 84.62 84.74 0.007425 1.54 4.59 6.89 0.60

1 4       5 year 9.14 83.83 84.73 84.88 0.007786 1.70 5.38 7.14 0.63

1 4       10 year 10.79 83.83 84.81 84.98 0.008001 1.81 5.96 7.31 0.64

1 4       25 year 13.38 83.83 84.93 85.13 0.008295 1.96 6.82 7.56 0.66

1 4       50 year 15.78 83.83 85.03 85.25 0.008445 2.09 7.59 8.29 0.67

1 4       75 year 17.41 83.83 85.09 85.33 0.008560 2.17 8.10 8.75 0.68

1 4       100 year 18.68 83.83 85.13 85.38 0.008646 2.23 8.50 9.09 0.69

1 4       100 year + cc 22.41 83.83 85.26 85.54 0.008816 2.38 9.69 9.88 0.71

1 4       1000 year 33.63 83.83 85.58 85.96 0.009055 2.74 13.06 10.82 0.74

1 3       2 year 7.08 83.63 84.40 84.51 0.006761 1.44 4.91 7.81 0.58

1 3       5 year 9.14 83.63 84.52 84.64 0.006665 1.56 5.86 8.15 0.59

1 3       10 year 10.79 83.63 84.61 84.74 0.006609 1.64 6.59 8.41 0.59

1 3       25 year 13.38 83.63 84.73 84.89 0.006617 1.75 7.64 8.76 0.60

1 3       50 year 15.78 83.63 84.83 85.01 0.006651 1.85 8.55 9.06 0.61

1 3       75 year 17.41 83.63 84.90 85.08 0.006631 1.91 9.14 9.36 0.61

1 3       100 year 18.68 83.63 84.94 85.14 0.006623 1.95 9.59 9.59 0.61

1 3       100 year + cc 22.41 83.63 85.08 85.29 0.006568 2.07 10.91 10.21 0.62

1 3       1000 year 33.63 83.63 85.43 85.70 0.006388 2.34 14.77 11.80 0.63

1 2       2 year 7.08 83.22 84.13 84.23 0.006341 1.40 5.05 7.47 0.54

1 2       5 year 9.14 83.22 84.24 84.36 0.006633 1.56 5.87 7.50 0.56

1 2       10 year 10.79 83.22 84.32 84.46 0.006837 1.67 6.47 7.53 0.57

1 2       25 year 13.38 83.22 84.43 84.60 0.007066 1.82 7.35 7.78 0.59

1 2       50 year 15.78 83.22 84.53 84.72 0.007303 1.96 8.10 8.06 0.61

1 2       75 year 17.41 83.22 84.59 84.80 0.007460 2.04 8.59 8.24 0.62

1 2       100 year 18.68 83.22 84.63 84.86 0.007562 2.11 8.97 8.38 0.62

1 2       100 year + cc 22.41 83.22 84.76 85.02 0.007907 2.28 10.02 8.74 0.64

1 2       1000 year 33.63 83.22 85.08 85.45 0.008484 2.72 13.02 10.01 0.68



HEC-RAS  Plan: Des flow 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 1       2 year 7.08 83.32 83.98 83.83 84.10 0.008901 1.55 4.56 7.87 0.65

1 1       5 year 9.14 83.32 84.08 83.91 84.23 0.008907 1.70 5.37 7.92 0.66

1 1       10 year 10.79 83.32 84.15 83.97 84.32 0.008903 1.81 5.98 7.96 0.66

1 1       25 year 13.38 83.32 84.26 84.06 84.46 0.008901 1.95 6.86 8.09 0.67

1 1       50 year 15.78 83.32 84.35 84.14 84.58 0.008904 2.08 7.60 8.38 0.68

1 1       75 year 17.41 83.32 84.41 84.19 84.65 0.008902 2.16 8.09 8.59 0.69

1 1       100 year 18.68 83.32 84.46 84.23 84.71 0.008902 2.22 8.46 8.74 0.69

1 1       100 year + cc 22.41 83.32 84.57 84.33 84.87 0.008914 2.39 9.53 9.18 0.71

1 1       1000 year 33.63 83.32 84.89 84.63 85.29 0.008904 2.81 12.61 10.32 0.74
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HEC-RAS  Plan: Inc Man   River: Hunsworth Beck   Reach: 1

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)  

1 43      2 year 7.08 94.65 95.63 95.25 95.69 0.005048 1.12 7.45 20.83 0.42

1 43      5 year 9.14 94.65 95.79 95.35 95.85 0.003891 1.12 11.36 27.89 0.38

1 43      10 year 10.79 94.65 95.93 95.42 95.98 0.002995 1.09 15.59 33.93 0.34

1 43      25 year 13.38 94.65 96.14 95.56 96.18 0.002021 1.01 23.84 43.34 0.29

1 43      50 year 15.78 94.65 96.41 95.65 96.43 0.001153 0.87 36.95 55.07 0.23

1 43      75 year 17.41 94.65 96.55 95.71 96.57 0.000909 0.82 45.40 61.46 0.20

1 43      100 year 18.68 94.65 96.65 95.74 96.67 0.000804 0.80 51.35 65.59 0.19

1 43      100 year + cc 22.41 94.65 96.89 95.84 96.90 0.000615 0.76 68.51 76.25 0.17

1 43      1000 year 33.63 94.65 97.47 96.06 97.48 0.000385 0.72 120.39 101.91 0.14

1 42      2 year 7.08 93.96 95.57 94.74 95.61 0.002032 0.87 8.42 14.38 0.26

1 42      5 year 9.14 93.96 95.73 94.85 95.78 0.002104 0.96 11.21 20.33 0.27

1 42      10 year 10.79 93.96 95.88 94.94 95.92 0.001851 0.97 16.14 35.73 0.26

1 42      25 year 13.38 93.96 96.10 95.06 96.14 0.001408 0.93 25.48 46.64 0.23

1 42      50 year 15.78 93.96 96.39 95.17 96.41 0.000866 0.81 40.50 60.16 0.19

1 42      75 year 17.41 93.96 96.54 95.23 96.56 0.000704 0.77 50.01 67.34 0.17

1 42      100 year 18.68 93.96 96.63 95.29 96.65 0.000634 0.75 56.66 71.93 0.16

1 42      100 year + cc 22.41 93.96 96.88 95.42 96.89 0.000502 0.72 75.77 83.73 0.15

1 42      1000 year 33.63 93.96 97.46 95.93 97.47 0.000328 0.67 133.18 111.95 0.12

1 41      2 year 7.08 94.11 95.49 95.53 0.003179 0.95 10.45 36.09 0.32

1 41      5 year 9.14 94.11 95.68 95.71 0.002126 0.88 18.08 45.13 0.27

1 41      10 year 10.79 94.11 95.84 95.87 0.001455 0.80 26.15 53.05 0.23

1 41      25 year 13.38 94.11 96.08 96.10 0.000901 0.71 40.42 64.72 0.19

1 41      50 year 15.78 94.11 96.38 96.39 0.000498 0.60 61.32 78.75 0.14

1 41      75 year 17.41 94.11 96.53 96.54 0.000396 0.56 73.81 86.05 0.13

1 41      100 year 18.68 94.11 96.62 96.63 0.000354 0.55 82.33 90.70 0.12

1 41      100 year + cc 22.41 94.11 96.87 96.88 0.000281 0.53 106.19 102.59 0.11

1 41      1000 year 33.63 94.11 97.46 97.46 0.000190 0.51 174.90 130.93 0.10

1 40      2 year 7.08 94.13 95.30 95.39 0.006637 1.37 8.21 27.83 0.47

1 40      5 year 9.14 94.13 95.59 95.63 0.002695 1.06 17.73 38.92 0.31

1 40      10 year 10.79 94.13 95.79 95.81 0.001649 0.92 26.28 46.68 0.25

1 40      25 year 13.38 94.13 96.05 96.07 0.000999 0.80 40.01 56.97 0.20

1 40      50 year 15.78 94.13 96.36 96.37 0.000560 0.68 59.27 68.86 0.16



HEC-RAS  Plan: Inc Man   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 40      75 year 17.41 94.13 96.51 96.52 0.000454 0.64 70.42 74.89 0.14

1 40      100 year 18.68 94.13 96.61 96.62 0.000410 0.63 77.94 78.69 0.14

1 40      100 year + cc 22.41 94.13 96.86 96.87 0.000334 0.61 98.77 88.38 0.12

1 40      1000 year 33.63 94.13 97.45 97.46 0.000238 0.60 157.84 111.36 0.11

1 39      2 year 7.08 93.75 95.31 95.31 0.000628 0.41 23.14 50.08 0.15

1 39      5 year 9.14 93.75 95.59 95.59 0.000308 0.35 39.14 62.76 0.11

1 39      10 year 10.79 93.75 95.79 95.79 0.000216 0.33 52.49 71.64 0.09

1 39      25 year 13.38 93.75 96.05 96.06 0.000153 0.32 72.97 83.45 0.08

1 39      50 year 15.78 93.75 96.36 96.36 0.000100 0.29 100.58 97.12 0.07

1 39      75 year 17.41 93.75 96.51 96.52 0.000086 0.28 116.17 104.05 0.06

1 39      100 year 18.68 93.75 96.61 96.61 0.000081 0.28 126.57 108.43 0.06

1 39      100 year + cc 22.41 93.75 96.86 96.86 0.000072 0.29 154.99 119.58 0.06

1 39      1000 year 33.63 93.75 97.45 97.45 0.000061 0.31 233.51 146.01 0.06

1 38      2 year 7.08 93.51 95.26 95.30 0.002176 0.93 15.86 44.75 0.26

1 38      5 year 9.14 93.51 95.57 95.59 0.000944 0.71 32.81 64.86 0.18

1 38      10 year 10.79 93.51 95.78 95.79 0.000603 0.61 47.53 78.25 0.15

1 38      25 year 13.38 93.51 96.05 96.05 0.000378 0.53 70.91 95.74 0.12

1 38      50 year 15.78 93.51 96.35 96.36 0.000217 0.44 103.56 115.82 0.09

1 38      75 year 17.41 93.51 96.51 96.51 0.000177 0.42 122.38 125.95 0.08

1 38      100 year 18.68 93.51 96.61 96.61 0.000160 0.41 135.06 132.34 0.08

1 38      100 year + cc 22.41 93.51 96.86 96.86 0.000131 0.39 170.17 148.60 0.07

1 38      1000 year 33.63 93.51 97.45 97.45 0.000093 0.38 269.54 187.12 0.06

1 37      2 year 7.08 93.65 95.22 94.33 95.24 0.000930 0.67 19.21 40.57 0.19

1 37      5 year 9.14 93.65 95.55 94.45 95.56 0.000486 0.57 35.52 57.24 0.14

1 37      10 year 10.79 93.65 95.76 94.53 95.77 0.000354 0.52 48.78 67.83 0.12

1 37      25 year 13.38 93.65 96.04 94.65 96.04 0.000258 0.49 69.15 81.46 0.11

1 37      50 year 15.78 93.65 96.35 94.85 96.35 0.000168 0.43 97.02 97.06 0.09

1 37      75 year 17.41 93.65 96.50 94.92 96.51 0.000145 0.42 112.84 104.88 0.08

1 37      100 year 18.68 93.65 96.60 94.97 96.61 0.000135 0.42 123.42 109.81 0.08

1 37      100 year + cc 22.41 93.65 96.85 95.07 96.86 0.000118 0.41 152.51 122.32 0.08

1 37      1000 year 33.63 93.65 97.45 95.31 97.45 0.000095 0.42 233.81 151.94 0.07



HEC-RAS  Plan: Inc Man   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 36.55   Bridge

1 36.5    2 year 7.08 93.36 95.21 95.23 0.000944 0.65 20.34 43.10 0.18

1 36.5    5 year 9.14 93.36 95.55 95.56 0.000476 0.54 37.70 59.76 0.13

1 36.5    10 year 10.79 93.36 95.76 95.77 0.000344 0.50 51.54 70.27 0.12

1 36.5    25 year 13.38 93.36 96.03 96.04 0.000249 0.46 72.62 83.77 0.10

1 36.5    50 year 15.78 93.36 96.35 96.35 0.000162 0.41 101.23 99.20 0.08

1 36.5    75 year 17.41 93.36 96.50 96.51 0.000139 0.40 117.39 106.94 0.08

1 36.5    100 year 18.68 93.36 96.60 96.61 0.000130 0.39 128.18 111.81 0.08

1 36.5    100 year + cc 22.41 93.36 96.85 96.86 0.000114 0.39 157.75 124.18 0.07

1 36.5    1000 year 33.63 93.36 97.45 97.45 0.000093 0.40 240.08 153.45 0.07

1 36      2 year 7.08 93.36 95.15 94.22 95.20 0.002153 0.99 7.97 6.35 0.26

1 36      5 year 9.14 93.36 95.49 94.36 95.54 0.001883 1.02 10.11 6.35 0.24

1 36      10 year 10.79 93.36 95.70 94.46 95.75 0.001880 1.08 11.43 6.35 0.24

1 36      25 year 13.38 93.36 95.96 94.62 96.03 0.001998 1.17 13.10 6.35 0.25

1 36      50 year 15.78 93.36 96.27 94.75 96.34 0.001909 1.21 15.06 6.35 0.24

1 36      75 year 17.41 93.36 96.42 94.82 96.49 0.001970 1.26 16.01 6.35 0.24

1 36      100 year 18.68 93.36 96.51 94.87 96.59 0.002059 1.31 16.60 6.35 0.25

1 36      100 year + cc 22.41 93.36 96.74 95.01 96.84 0.002366 1.45 18.07 6.35 0.26

1 36      1000 year 33.63 93.36 97.27 95.39 97.43 0.003407 1.85 21.39 6.35 0.31

1 35.5    Bridge

1 35      2 year 7.08 93.40 94.88 94.29 95.02 0.010490 1.69 4.30 4.12 0.46

1 35      5 year 9.14 93.40 95.12 94.46 95.29 0.010293 1.82 5.32 4.54 0.46

1 35      10 year 10.79 93.40 95.34 94.58 95.51 0.009059 1.86 6.50 6.17 0.44

1 35      25 year 13.38 93.40 95.73 94.75 95.89 0.006571 1.81 9.48 9.09 0.39

1 35      50 year 15.78 93.40 96.14 94.95 96.26 0.004356 1.65 13.79 11.07 0.33

1 35      75 year 17.41 93.40 96.31 95.04 96.42 0.004033 1.65 15.58 11.07 0.32

1 35      100 year 18.68 93.40 96.40 95.11 96.52 0.003983 1.68 16.63 11.07 0.32

1 35      100 year + cc 22.41 93.40 96.63 95.35 96.76 0.004039 1.78 19.21 11.07 0.32

1 35      1000 year 33.63 93.40 97.15 95.95 97.32 0.004636 2.12 24.97 11.07 0.35

1 34      2 year 7.08 93.29 94.85 94.01 94.92 0.005053 1.22 5.83 4.60 0.33



HEC-RAS  Plan: Inc Man   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 34      5 year 9.14 93.29 95.11 94.15 95.19 0.004874 1.31 7.11 5.32 0.33

1 34      10 year 10.79 93.29 95.34 94.25 95.43 0.004459 1.35 8.41 5.97 0.32

1 34      25 year 13.38 93.29 95.73 94.39 95.82 0.003648 1.34 11.01 7.07 0.29

1 34      50 year 15.78 93.29 96.14 94.52 96.22 0.002905 1.30 14.12 8.21 0.25

1 34      75 year 17.41 93.29 96.30 94.61 96.38 0.002891 1.33 15.45 8.40 0.25

1 34      100 year 18.68 93.29 96.39 94.73 96.48 0.002966 1.37 16.24 8.40 0.26

1 34      100 year + cc 22.41 93.29 96.62 94.90 96.73 0.003277 1.49 18.17 8.40 0.27

1 34      1000 year 33.63 93.29 97.13 95.39 97.28 0.004443 1.84 22.40 8.40 0.31

1 33.5    Culvert

1 33      2 year 7.08 93.25 94.67 94.77 0.004976 1.42 5.33 4.11 0.38

1 33      5 year 9.14 93.25 94.81 94.95 0.006258 1.67 5.91 4.17 0.43

1 33      10 year 10.79 93.25 94.90 95.07 0.007322 1.85 6.30 4.22 0.46

1 33      25 year 13.38 93.25 95.02 95.25 0.009192 2.14 6.80 4.28 0.52

1 33      50 year 15.78 93.25 95.11 95.39 0.011087 2.40 7.17 4.32 0.57

1 33      75 year 17.41 93.25 95.15 95.49 0.012523 2.58 7.38 4.34 0.60

1 33      100 year 18.68 93.25 95.18 95.55 0.013718 2.72 7.52 4.72 0.63

1 33      100 year + cc 22.41 93.25 95.26 95.75 0.017329 3.14 7.87 4.75 0.71

1 33      1000 year 33.63 93.25 95.36 95.36 96.35 0.032719 4.47 8.37 4.79 0.99

1 32      2 year 7.08 93.11 94.52 94.63 0.006406 1.55 6.72 19.64 0.45

1 32      5 year 9.14 93.11 94.67 94.78 0.006043 1.62 9.86 23.28 0.44

1 32      10 year 10.79 93.11 94.77 94.88 0.005658 1.65 12.46 25.92 0.44

1 32      25 year 13.38 93.11 94.92 95.02 0.005097 1.67 16.65 29.68 0.42

1 32      50 year 15.78 93.11 95.05 95.14 0.004662 1.68 20.59 32.83 0.41

1 32      75 year 17.41 93.11 95.13 95.22 0.004404 1.69 23.31 34.83 0.40

1 32      100 year 18.68 93.11 95.19 95.28 0.004212 1.68 25.47 36.35 0.39

1 32      100 year + cc 22.41 93.11 95.36 95.44 0.003750 1.68 31.86 40.50 0.37

1 32      1000 year 33.63 93.11 95.81 95.87 0.002711 1.63 52.71 51.77 0.33

1 31      2 year 7.08 92.99 94.29 94.41 0.007188 1.55 5.15 7.68 0.48

1 31      5 year 9.14 92.99 94.41 94.56 0.008072 1.76 6.10 8.33 0.52

1 31      10 year 10.79 92.99 94.48 94.66 0.008856 1.93 6.76 8.75 0.55

1 31      25 year 13.38 92.99 94.59 94.81 0.010084 2.17 7.70 9.32 0.60



HEC-RAS  Plan: Inc Man   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 31      50 year 15.78 92.99 94.66 94.93 0.011313 2.39 8.45 9.74 0.64

1 31      75 year 17.41 92.99 94.71 95.01 0.012153 2.53 8.92 10.00 0.67

1 31      100 year 18.68 92.99 94.75 95.07 0.012800 2.64 9.27 10.19 0.69

1 31      100 year + cc 22.41 92.99 94.83 94.67 95.23 0.014928 2.95 10.15 10.66 0.75

1 31      1000 year 33.63 92.99 95.04 95.04 95.68 0.021002 3.80 12.44 11.77 0.91

1 30      2 year 7.08 92.70 93.89 93.57 94.02 0.009528 1.62 4.42 5.70 0.56

1 30      5 year 9.14 92.70 94.03 93.70 94.17 0.008709 1.71 7.35 22.91 0.54

1 30      10 year 10.79 92.70 94.12 94.26 0.008133 1.75 9.53 24.74 0.53

1 30      25 year 13.38 92.70 94.24 94.38 0.007585 1.81 12.65 27.14 0.52

1 30      50 year 15.78 92.70 94.33 94.47 0.007315 1.87 15.31 29.03 0.52

1 30      75 year 17.41 92.70 94.39 94.53 0.007135 1.91 17.09 30.24 0.52

1 30      100 year 18.68 92.70 94.44 94.58 0.007027 1.93 18.44 31.11 0.52

1 30      100 year + cc 22.41 92.70 94.56 94.70 0.006714 2.00 22.39 33.55 0.51

1 30      1000 year 33.63 92.70 94.88 95.02 0.005930 2.13 34.12 39.93 0.50

1 29      2 year 7.08 92.15 93.54 93.12 93.63 0.005995 1.36 6.77 13.14 0.44

1 29      5 year 9.14 92.15 93.64 93.25 93.75 0.006718 1.54 8.20 14.49 0.47

1 29      10 year 10.79 92.15 93.72 93.35 93.84 0.007099 1.66 9.36 15.49 0.49

1 29      25 year 13.38 92.15 93.84 93.47 93.98 0.007415 1.81 11.24 16.99 0.51

1 29      50 year 15.78 92.15 93.93 93.61 94.09 0.007631 1.92 12.94 18.23 0.52

1 29      75 year 17.41 92.15 94.00 93.67 94.16 0.007736 1.99 14.09 19.03 0.53

1 29      100 year 18.68 92.15 94.04 93.71 94.21 0.007821 2.05 14.96 19.61 0.54

1 29      100 year + cc 22.41 92.15 94.16 93.83 94.35 0.008104 2.19 17.44 21.45 0.55

1 29      1000 year 33.63 92.15 94.47 94.11 94.71 0.008425 2.52 24.94 26.42 0.58

1 28      2 year 7.08 92.08 93.38 92.72 93.43 0.004030 1.12 9.08 10.47 0.35

1 28      5 year 9.14 92.08 93.53 92.84 93.55 0.002522 0.96 18.99 31.32 0.28

1 28      10 year 10.79 92.08 93.61 92.93 93.64 0.002573 1.01 21.53 32.29 0.29

1 28      25 year 13.38 92.08 93.74 92.97 93.77 0.002482 1.06 25.86 33.87 0.29

1 28      50 year 15.78 92.08 93.85 93.23 93.88 0.002429 1.10 29.62 35.18 0.29

1 28      75 year 17.41 92.08 93.91 93.28 93.95 0.002403 1.13 32.07 36.02 0.29

1 28      100 year 18.68 92.08 93.96 93.32 94.00 0.002393 1.15 33.89 36.62 0.29

1 28      100 year + cc 22.41 92.08 94.10 93.47 94.14 0.002362 1.21 39.10 38.30 0.29

1 28      1000 year 33.63 92.08 94.45 93.59 94.50 0.002347 1.36 53.22 42.52 0.30



HEC-RAS  Plan: Inc Man   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 27      2 year 7.08 92.13 93.27 92.73 93.31 0.003207 1.01 9.42 11.44 0.33

1 27      5 year 9.14 92.13 93.39 92.82 93.45 0.003529 1.14 10.93 11.99 0.35

1 27      10 year 10.79 92.13 93.49 92.89 93.55 0.003240 1.15 14.81 22.51 0.34

1 27      25 year 13.38 92.13 93.63 92.99 93.68 0.003230 1.24 17.86 23.97 0.35

1 27      50 year 15.78 92.13 93.73 93.07 93.80 0.003230 1.31 20.54 25.19 0.35

1 27      75 year 17.41 92.13 93.80 93.12 93.87 0.003223 1.35 22.31 25.96 0.36

1 27      100 year 18.68 92.13 93.85 93.16 93.92 0.003227 1.38 23.64 26.52 0.36

1 27      100 year + cc 22.41 92.13 93.99 93.27 94.07 0.003231 1.46 27.41 27.94 0.36

1 27      1000 year 33.63 92.13 94.34 93.58 94.43 0.003280 1.68 37.77 31.53 0.38

1 26      2 year 7.08 91.60 92.92 92.97 0.004275 1.06 6.66 8.34 0.38

1 26      5 year 9.14 91.60 93.05 93.12 0.004732 1.17 7.79 9.11 0.40

1 26      10 year 10.79 91.60 93.14 93.22 0.005023 1.25 8.65 9.65 0.42

1 26      25 year 13.38 91.60 93.27 93.36 0.005364 1.35 9.94 10.41 0.44

1 26      50 year 15.78 91.60 93.37 93.48 0.005602 1.42 11.08 11.04 0.45

1 26      75 year 17.41 91.60 93.44 93.55 0.005744 1.47 11.83 11.43 0.46

1 26      100 year 18.68 91.60 93.49 93.60 0.005843 1.51 12.39 11.72 0.47

1 26      100 year + cc 22.41 91.60 93.62 93.75 0.006121 1.60 13.98 12.49 0.48

1 26      1000 year 33.63 91.60 93.95 94.12 0.006042 1.83 19.13 18.53 0.50

1 25      2 year 7.08 91.49 92.52 92.60 0.005776 1.29 5.78 8.19 0.44

1 25      5 year 9.14 91.49 92.64 92.74 0.006361 1.45 6.80 8.95 0.47

1 25      10 year 10.79 91.49 92.72 92.84 0.006763 1.56 7.57 9.48 0.49

1 25      25 year 13.38 91.49 92.85 92.99 0.007082 1.70 8.84 10.32 0.51

1 25      50 year 15.78 91.49 92.95 93.11 0.007273 1.83 9.93 11.17 0.52

1 25      75 year 17.41 91.49 93.01 93.19 0.007447 1.91 10.63 11.68 0.54

1 25      100 year 18.68 91.49 93.06 93.24 0.007588 1.97 11.17 12.05 0.54

1 25      100 year + cc 22.41 91.49 93.18 93.40 0.008000 2.15 12.68 12.99 0.57

1 25      1000 year 33.63 91.49 93.48 93.78 0.009051 2.58 16.87 15.02 0.62

1 24      2 year 7.08 91.47 92.34 92.11 92.47 0.012468 1.63 4.41 7.71 0.59

1 24      5 year 9.14 91.47 92.42 92.21 92.60 0.014689 1.90 5.11 9.48 0.66

1 24      10 year 10.79 91.47 92.46 92.29 92.69 0.017430 2.13 5.50 10.25 0.72

1 24      25 year 13.38 91.47 92.43 92.43 92.81 0.029975 2.74 5.23 9.71 0.94



HEC-RAS  Plan: Inc Man   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 24      50 year 15.78 91.47 92.55 92.55 92.93 0.026363 2.79 6.49 11.98 0.90

1 24      75 year 17.41 91.47 92.62 92.62 93.01 0.024394 2.82 7.43 13.15 0.88

1 24      100 year 18.68 91.47 92.67 92.67 93.06 0.023782 2.86 8.05 13.73 0.87

1 24      100 year + cc 22.41 91.47 92.80 92.80 93.21 0.021747 2.96 10.00 15.29 0.85

1 24      1000 year 33.63 91.47 93.03 93.08 93.58 0.024656 3.52 13.58 16.49 0.93

1 23.5    Inl Struct

1 23      2 year 7.08 89.73 90.46 90.32 90.61 0.016687 1.73 4.08 6.36 0.69

1 23      5 year 9.14 89.73 90.58 90.41 90.76 0.016516 1.89 4.84 6.41 0.69

1 23      10 year 10.79 89.73 90.66 90.48 90.87 0.016475 2.00 5.40 6.45 0.70

1 23      25 year 13.38 89.73 90.79 90.59 91.03 0.016526 2.15 6.21 6.50 0.70

1 23      50 year 15.78 89.73 90.90 90.68 91.16 0.016682 2.28 6.92 6.55 0.71

1 23      75 year 17.41 89.73 90.97 90.74 91.25 0.016792 2.36 7.37 6.58 0.71

1 23      100 year 18.68 89.73 91.02 90.78 91.32 0.016865 2.42 7.72 6.60 0.71

1 23      100 year + cc 22.41 89.73 91.17 90.90 91.51 0.017178 2.58 8.68 6.66 0.72

1 23      1000 year 33.63 89.73 91.55 91.24 92.00 0.018225 2.99 11.26 6.82 0.74

1 22      2 year 7.08 89.18 90.31 90.37 0.003679 1.02 6.95 7.94 0.35

1 22      5 year 9.14 89.18 90.44 90.51 0.004017 1.14 8.00 8.13 0.37

1 22      10 year 10.79 89.18 90.54 90.62 0.004245 1.23 8.78 8.27 0.38

1 22      25 year 13.38 89.18 90.68 90.77 0.004532 1.35 9.93 8.47 0.40

1 22      50 year 15.78 89.18 90.79 90.90 0.004755 1.44 10.93 8.64 0.41

1 22      75 year 17.41 89.18 90.87 90.98 0.004880 1.50 11.59 8.75 0.42

1 22      100 year 18.68 89.18 90.93 91.05 0.004960 1.54 12.10 8.83 0.42

1 22      100 year + cc 22.41 89.18 91.09 91.23 0.005178 1.66 13.52 9.06 0.43

1 22      1000 year 33.63 89.18 91.51 91.69 0.005613 1.93 17.45 9.67 0.46

1 21      2 year 7.08 88.62 89.74 89.86 0.008931 1.50 4.73 5.92 0.53

1 21      5 year 9.14 88.62 89.89 90.02 0.009111 1.63 5.61 6.20 0.55

1 21      10 year 10.79 88.62 89.99 90.15 0.009238 1.72 6.27 6.39 0.55

1 21      25 year 13.38 88.62 90.14 90.32 0.009424 1.85 7.25 6.67 0.57

1 21      50 year 15.78 88.62 90.27 90.46 0.009626 1.95 8.09 6.91 0.58

1 21      75 year 17.41 88.62 90.35 90.55 0.009740 2.02 8.64 7.05 0.58

1 21      100 year 18.68 88.62 90.41 90.62 0.009827 2.06 9.06 7.17 0.59



HEC-RAS  Plan: Inc Man   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 21      100 year + cc 22.41 88.62 90.57 90.81 0.010054 2.19 10.24 7.47 0.60

1 21      1000 year 33.63 88.62 90.99 91.30 0.010455 2.48 13.56 8.26 0.62

1 20      2 year 7.08 88.39 89.50 89.59 0.006763 1.29 5.48 7.22 0.47

1 20      5 year 9.14 88.39 89.66 89.75 0.006541 1.38 6.60 7.58 0.47

1 20      10 year 10.79 88.39 89.76 89.87 0.006457 1.45 7.44 7.84 0.47

1 20      25 year 13.38 88.39 89.92 90.04 0.006404 1.54 8.67 8.20 0.48

1 20      50 year 15.78 88.39 90.04 90.18 0.006406 1.62 9.74 8.51 0.48

1 20      75 year 17.41 88.39 90.13 90.27 0.006421 1.67 10.43 8.70 0.49

1 20      100 year 18.68 88.39 90.18 90.33 0.006438 1.71 10.95 8.84 0.49

1 20      100 year + cc 22.41 88.39 90.35 90.51 0.006481 1.80 12.44 9.23 0.50

1 20      1000 year 33.63 88.39 90.79 90.99 0.006404 2.01 16.72 10.27 0.50

1 19      2 year 7.08 88.35 89.29 89.40 0.009305 1.48 4.78 6.12 0.53

1 19      5 year 9.14 88.35 89.44 89.57 0.009454 1.60 5.73 6.61 0.55

1 19      10 year 10.79 88.35 89.54 89.69 0.009548 1.68 6.44 6.95 0.56

1 19      25 year 13.38 88.35 89.69 89.85 0.009661 1.78 7.51 7.44 0.57

1 19      50 year 15.78 88.35 89.82 89.99 0.009724 1.87 8.45 7.85 0.57

1 19      75 year 17.41 88.35 89.89 90.08 0.009736 1.92 9.08 8.10 0.58

1 19      100 year 18.68 88.35 89.95 90.15 0.009720 1.95 9.56 8.26 0.58

1 19      100 year + cc 22.41 88.35 90.11 90.33 0.009639 2.05 10.93 8.72 0.58

1 19      1000 year 33.63 88.35 90.57 90.82 0.008850 2.22 15.16 9.99 0.58

1 18      2 year 7.08 87.85 89.06 89.12 0.003618 1.04 6.81 7.60 0.35

1 18      5 year 9.14 87.85 89.20 89.27 0.004017 1.16 7.90 8.08 0.37

1 18      10 year 10.79 87.85 89.30 89.38 0.004273 1.24 8.72 8.42 0.39

1 18      25 year 13.38 87.85 89.44 89.54 0.004589 1.35 9.94 8.91 0.41

1 18      50 year 15.78 87.85 89.56 89.67 0.004806 1.43 11.04 9.32 0.42

1 18      75 year 17.41 87.85 89.64 89.75 0.004915 1.48 11.77 9.59 0.43

1 18      100 year 18.68 87.85 89.70 89.82 0.004986 1.51 12.33 9.79 0.43

1 18      100 year + cc 22.41 87.85 89.86 89.99 0.005103 1.60 13.99 10.36 0.44

1 18      1000 year 33.63 87.85 90.35 90.50 0.005012 1.71 19.69 13.13 0.45

1 17      2 year 7.08 87.74 88.82 88.87 0.003658 0.93 7.65 10.99 0.35

1 17      5 year 9.14 87.74 88.97 89.02 0.003483 0.98 9.35 11.89 0.35



HEC-RAS  Plan: Inc Man   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 17      10 year 10.79 87.74 89.08 89.13 0.003316 1.01 10.65 12.34 0.35

1 17      25 year 13.38 87.74 89.23 89.29 0.003125 1.06 12.60 12.98 0.34

1 17      50 year 15.78 87.74 89.36 89.43 0.002987 1.10 14.36 13.53 0.34

1 17      75 year 17.41 87.74 89.45 89.51 0.002904 1.12 15.53 13.89 0.34

1 17      100 year 18.68 87.74 89.52 89.58 0.002837 1.14 16.45 14.16 0.34

1 17      100 year + cc 22.41 87.74 89.70 89.77 0.002606 1.17 19.13 14.93 0.33

1 17      1000 year 33.63 87.74 90.25 90.33 0.001816 1.23 27.94 17.10 0.29

1 16      2 year 7.08 87.29 88.58 87.96 88.63 0.002932 0.99 7.18 7.29 0.32

1 16      5 year 9.14 87.29 88.73 88.07 88.79 0.003237 1.10 8.29 7.62 0.34

1 16      10 year 10.79 87.29 88.83 88.14 88.91 0.003444 1.18 9.12 7.86 0.35

1 16      25 year 13.38 87.29 88.99 88.25 89.07 0.003700 1.29 10.37 8.20 0.37

1 16      50 year 15.78 87.29 89.12 88.35 89.22 0.003860 1.37 11.49 8.49 0.38

1 16      75 year 17.41 87.29 89.21 88.41 89.31 0.003939 1.42 12.24 8.69 0.38

1 16      100 year 18.68 87.29 89.28 88.45 89.39 0.003981 1.46 12.83 8.85 0.39

1 16      100 year + cc 22.41 87.29 89.47 88.58 89.59 0.004054 1.54 14.58 9.35 0.39

1 16      1000 year 33.63 87.29 90.06 88.91 90.20 0.003598 1.63 20.57 10.89 0.38

1 15.5    Bridge

1 15      2 year 7.08 87.32 88.52 88.60 0.005270 1.28 5.54 5.50 0.41

1 15      5 year 9.14 87.32 88.65 88.76 0.006155 1.45 6.28 5.69 0.44

1 15      10 year 10.79 87.32 88.74 88.87 0.006810 1.58 6.82 5.82 0.47

1 15      25 year 13.38 87.32 88.87 89.03 0.007726 1.76 7.60 6.01 0.50

1 15      50 year 15.78 87.32 88.99 89.17 0.008394 1.90 8.31 6.17 0.52

1 15      75 year 17.41 87.32 89.07 89.27 0.008778 1.98 8.78 6.27 0.54

1 15      100 year 18.68 87.32 89.12 89.34 0.009032 2.04 9.14 6.35 0.54

1 15      100 year + cc 22.41 87.32 89.29 89.54 0.009539 2.19 10.22 6.57 0.56

1 15      1000 year 33.63 87.32 89.86 90.14 0.008960 2.38 14.16 7.45 0.55

1 14      2 year 7.08 87.36 88.32 88.42 0.008694 1.38 5.14 7.56 0.53

1 14      5 year 9.14 87.36 88.45 88.57 0.008559 1.48 6.18 8.05 0.54

1 14      10 year 10.79 87.36 88.55 88.67 0.008452 1.54 6.98 8.40 0.54

1 14      25 year 13.38 87.36 88.70 88.83 0.008130 1.62 8.26 8.94 0.54

1 14      50 year 15.78 87.36 88.83 88.97 0.007746 1.67 9.46 9.41 0.53



HEC-RAS  Plan: Inc Man   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 14      75 year 17.41 87.36 88.92 89.06 0.007444 1.69 10.30 9.73 0.52

1 14      100 year 18.68 87.36 88.99 89.13 0.007187 1.70 10.97 9.98 0.52

1 14      100 year + cc 22.41 87.36 89.19 89.34 0.006360 1.71 13.09 10.72 0.49

1 14      1000 year 33.63 87.36 89.86 89.99 0.003921 1.60 21.03 13.59 0.40

1 13      2 year 7.08 86.90 88.05 88.10 0.003513 0.97 7.28 9.33 0.35

1 13      5 year 9.14 86.90 88.21 88.26 0.003426 1.04 8.83 10.09 0.35

1 13      10 year 10.79 86.90 88.32 88.38 0.003341 1.07 10.05 10.65 0.35

1 13      25 year 13.38 86.90 88.50 88.56 0.003174 1.12 11.97 11.48 0.35

1 13      50 year 15.78 86.90 88.65 88.72 0.002953 1.14 13.81 12.13 0.34

1 13      75 year 17.41 86.90 88.76 88.82 0.002747 1.16 15.08 12.40 0.33

1 13      100 year 18.68 86.90 88.84 88.91 0.002603 1.16 16.08 12.60 0.33

1 13      100 year + cc 22.41 86.90 89.07 89.14 0.002229 1.18 19.12 13.21 0.31

1 13      1000 year 33.63 86.90 89.80 89.87 0.001435 1.16 29.39 15.07 0.26

1 12      2 year 7.08 86.55 87.61 87.31 87.73 0.009438 1.54 4.60 5.87 0.55

1 12      5 year 9.14 86.55 87.78 87.43 87.92 0.009012 1.63 5.62 6.33 0.55

1 12      10 year 10.79 86.55 87.91 87.52 88.05 0.008606 1.67 6.45 6.69 0.54

1 12      25 year 13.38 86.55 88.10 87.64 88.25 0.007815 1.71 7.82 7.24 0.53

1 12      50 year 15.78 86.55 88.28 87.75 88.44 0.007048 1.72 9.16 7.73 0.50

1 12      75 year 17.41 86.55 88.41 87.82 88.56 0.006530 1.72 10.13 8.06 0.49

1 12      100 year 18.68 86.55 88.50 87.86 88.65 0.006145 1.71 10.91 8.32 0.48

1 12      100 year + cc 22.41 86.55 88.78 88.00 88.93 0.005123 1.68 13.34 9.08 0.44

1 12      1000 year 33.63 86.55 89.62 88.36 89.74 0.003035 1.54 21.90 11.35 0.35

1 11      2 year 7.08 86.17 87.31 86.91 87.41 0.006480 1.34 5.30 6.29 0.46

1 11      5 year 9.14 86.17 87.51 87.02 87.61 0.005862 1.38 6.60 6.84 0.45

1 11      10 year 10.79 86.17 87.66 87.11 87.77 0.005374 1.41 7.67 7.19 0.44

1 11      25 year 13.38 86.17 87.90 87.23 88.00 0.004686 1.42 9.40 7.73 0.41

1 11      50 year 15.78 86.17 88.10 87.34 88.21 0.004159 1.43 11.06 8.22 0.39

1 11      75 year 17.41 86.17 88.24 87.40 88.35 0.003842 1.42 12.22 8.54 0.38

1 11      100 year 18.68 86.17 88.35 87.45 88.45 0.003620 1.42 13.15 8.79 0.37

1 11      100 year + cc 22.41 86.17 88.66 87.59 88.76 0.003066 1.40 15.97 9.51 0.35

1 11      1000 year 33.63 86.17 89.56 87.93 89.64 0.001692 1.25 33.74 29.56 0.27



HEC-RAS  Plan: Inc Man   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 10.5    2 year 7.08 85.82 86.94 86.53 87.04 0.007002 1.40 5.04 5.59 0.47

1 10.5    5 year 9.14 85.82 87.19 86.65 87.29 0.005687 1.40 6.51 6.06 0.43

1 10.5    10 year 10.79 85.82 87.38 86.73 87.48 0.005023 1.41 7.67 6.40 0.41

1 10.5    25 year 13.38 85.82 87.65 86.86 87.75 0.004289 1.41 9.50 6.90 0.38

1 10.5    50 year 15.78 85.82 87.89 86.97 87.99 0.003813 1.41 11.18 7.34 0.36

1 10.5    75 year 17.41 85.82 88.04 87.04 88.14 0.003549 1.41 12.34 7.62 0.35

1 10.5    100 year 18.68 85.82 88.16 87.09 88.26 0.003369 1.41 13.25 7.84 0.35

1 10.5    100 year + cc 22.41 85.82 88.50 87.23 88.60 0.002925 1.40 15.98 8.45 0.33

1 10.5    1000 year 33.63 85.82 89.45 87.61 89.54 0.001741 1.32 29.30 20.06 0.26

1 10.4    Inl Struct

1 10      2 year 7.08 85.25 86.94 85.96 86.97 0.001619 0.83 8.52 6.64 0.23

1 10      5 year 9.14 85.25 87.19 86.08 87.23 0.001623 0.89 10.25 7.10 0.24

1 10      10 year 10.79 85.25 87.38 86.16 87.42 0.001612 0.93 11.60 7.44 0.24

1 10      25 year 13.38 85.25 87.65 86.29 87.70 0.001578 0.98 13.70 7.94 0.24

1 10      50 year 15.78 85.25 87.89 86.40 87.94 0.001536 1.01 15.64 8.38 0.24

1 10      75 year 17.41 85.25 88.04 86.47 88.09 0.001501 1.03 16.96 8.63 0.23

1 10      100 year 18.68 85.25 88.16 86.52 88.21 0.001472 1.04 17.98 8.77 0.23

1 10      100 year + cc 22.41 85.25 88.49 86.66 88.55 0.001394 1.07 20.98 9.14 0.23

1 10      1000 year 33.63 85.25 89.45 87.04 89.51 0.001132 1.12 30.19 9.96 0.20

1 9.5     Culvert

1 9       2 year 7.08 83.67 86.06 86.08 0.000546 0.56 12.59 7.20 0.14

1 9       5 year 9.14 83.67 86.23 86.26 0.000705 0.66 13.84 7.48 0.16

1 9       10 year 10.79 83.67 86.35 86.38 0.000827 0.73 14.75 7.67 0.17

1 9       25 year 13.38 83.67 86.52 86.56 0.001007 0.83 16.03 7.73 0.18

1 9       50 year 15.78 83.67 86.66 86.70 0.001174 0.92 17.08 7.73 0.20

1 9       75 year 17.41 83.67 86.74 86.79 0.001285 0.98 17.74 7.73 0.21

1 9       100 year 18.68 83.67 86.80 86.86 0.001373 1.02 18.23 7.73 0.21

1 9       100 year + cc 22.41 83.67 86.97 87.04 0.001628 1.15 19.55 7.73 0.23

1 9       1000 year 33.63 83.67 87.40 87.51 0.002390 1.47 22.88 7.73 0.27

1 8       2 year 7.08 84.94 85.80 85.54 85.91 0.009914 1.50 4.71 6.58 0.57



HEC-RAS  Plan: Inc Man   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 8       5 year 9.14 84.94 85.93 85.64 86.07 0.009793 1.62 5.65 6.91 0.57

1 8       10 year 10.79 84.94 86.04 85.72 86.18 0.009613 1.70 6.36 7.22 0.57

1 8       25 year 13.38 84.94 86.18 85.83 86.34 0.009357 1.82 7.41 7.77 0.58

1 8       50 year 15.78 84.94 86.29 85.92 86.48 0.009391 1.93 8.30 8.21 0.58

1 8       75 year 17.41 84.94 86.36 85.98 86.56 0.009386 1.99 8.90 8.50 0.59

1 8       100 year 18.68 84.94 86.41 86.03 86.62 0.009338 2.04 9.35 8.72 0.59

1 8       100 year + cc 22.41 84.94 86.55 86.15 86.80 0.009285 2.19 10.62 9.34 0.60

1 8       1000 year 33.63 84.94 86.89 86.48 87.23 0.009659 2.60 14.07 10.84 0.63

1 7.5     Inl Struct

1 7       2 year 7.08 83.76 85.36 85.42 0.003270 1.09 6.51 5.20 0.31

1 7       5 year 9.14 83.76 85.53 85.61 0.003699 1.23 7.45 5.89 0.33

1 7       10 year 10.79 83.76 85.65 85.74 0.004012 1.34 8.18 6.32 0.35

1 7       25 year 13.38 83.76 85.81 85.93 0.004479 1.49 9.26 6.68 0.37

1 7       50 year 15.78 83.76 85.95 86.08 0.004886 1.62 10.19 7.55 0.38

1 7       75 year 17.41 83.76 86.04 86.18 0.005076 1.70 10.85 7.93 0.39

1 7       100 year 18.68 83.76 86.10 86.26 0.005210 1.77 11.37 8.22 0.40

1 7       100 year + cc 22.41 83.76 86.28 86.46 0.005522 1.92 12.90 9.01 0.42

1 7       1000 year 33.63 83.76 86.72 86.98 0.006263 2.32 17.34 11.04 0.46

1 6       2 year 7.08 83.95 85.16 85.25 0.005851 1.38 5.41 6.31 0.43

1 6       5 year 9.14 83.95 85.31 85.43 0.006341 1.54 6.38 6.72 0.46

1 6       10 year 10.79 83.95 85.41 85.55 0.006675 1.66 7.09 7.04 0.47

1 6       25 year 13.38 83.95 85.55 85.72 0.007022 1.83 8.14 7.62 0.50

1 6       50 year 15.78 83.95 85.67 85.86 0.007322 1.97 9.07 8.10 0.51

1 6       75 year 17.41 83.95 85.75 85.96 0.007514 2.07 9.69 8.41 0.52

1 6       100 year 18.68 83.95 85.80 86.02 0.007659 2.13 10.16 8.63 0.53

1 6       100 year + cc 22.41 83.95 85.95 86.21 0.008032 2.32 11.51 9.24 0.55

1 6       1000 year 33.63 83.95 86.34 86.70 0.008911 2.78 15.36 10.80 0.60

1 5       2 year 7.08 83.93 84.92 85.03 0.007630 1.49 5.13 6.76 0.49

1 5       5 year 9.14 83.93 85.05 85.19 0.008116 1.67 6.04 7.50 0.52

1 5       10 year 10.79 83.93 85.14 85.30 0.008463 1.80 6.75 8.03 0.54

1 5       25 year 13.38 83.93 85.27 85.46 0.009007 1.99 7.79 8.77 0.57



HEC-RAS  Plan: Inc Man   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 5       50 year 15.78 83.93 85.37 85.59 0.009437 2.15 8.73 9.30 0.59

1 5       75 year 17.41 83.93 85.44 85.68 0.009692 2.25 9.35 9.55 0.60

1 5       100 year 18.68 83.93 85.48 85.74 0.009890 2.32 9.82 9.73 0.61

1 5       100 year + cc 22.41 83.93 85.61 85.91 0.010447 2.52 11.12 10.22 0.63

1 5       1000 year 33.63 83.93 85.95 86.37 0.011696 3.03 14.76 11.48 0.69

1 4       2 year 7.08 83.83 84.71 84.81 0.007854 1.35 5.24 7.10 0.50

1 4       5 year 9.14 83.83 84.84 84.95 0.008179 1.49 6.15 7.36 0.52

1 4       10 year 10.79 83.83 84.93 85.06 0.008389 1.58 6.83 7.57 0.53

1 4       25 year 13.38 83.83 85.06 85.21 0.008582 1.71 7.86 8.54 0.54

1 4       50 year 15.78 83.83 85.16 85.33 0.008759 1.82 8.81 9.34 0.56

1 4       75 year 17.41 83.83 85.23 85.41 0.008853 1.89 9.45 9.81 0.56

1 4       100 year 18.68 83.83 85.28 85.47 0.008899 1.94 9.96 9.96 0.57

1 4       100 year + cc 22.41 83.83 85.42 85.64 0.009037 2.06 11.37 10.36 0.58

1 4       1000 year 33.63 83.83 85.79 86.06 0.009181 2.36 15.36 11.41 0.60

1 3       2 year 7.08 83.63 84.49 84.57 0.007106 1.26 5.61 8.06 0.48

1 3       5 year 9.14 83.63 84.62 84.71 0.007090 1.37 6.69 8.44 0.49

1 3       10 year 10.79 83.63 84.71 84.82 0.007097 1.44 7.50 8.71 0.50

1 3       25 year 13.38 83.63 84.84 84.97 0.007184 1.54 8.66 9.12 0.50

1 3       50 year 15.78 83.63 84.95 85.09 0.007188 1.63 9.68 9.64 0.51

1 3       75 year 17.41 83.63 85.02 85.17 0.007187 1.69 10.36 9.96 0.52

1 3       100 year 18.68 83.63 85.08 85.23 0.007171 1.73 10.89 10.20 0.52

1 3       100 year + cc 22.41 83.63 85.22 85.39 0.007163 1.83 12.40 10.86 0.53

1 3       1000 year 33.63 83.63 85.60 85.82 0.006975 2.07 16.87 12.51 0.54

1 2       2 year 7.08 83.22 84.21 84.29 0.006796 1.24 5.70 7.50 0.45

1 2       5 year 9.14 83.22 84.34 84.43 0.007112 1.38 6.63 7.54 0.47

1 2       10 year 10.79 83.22 84.43 84.54 0.007277 1.48 7.32 7.77 0.48

1 2       25 year 13.38 83.22 84.55 84.69 0.007587 1.62 8.31 8.14 0.50

1 2       50 year 15.78 83.22 84.66 84.81 0.007865 1.74 9.18 8.45 0.51

1 2       75 year 17.41 83.22 84.72 84.89 0.008039 1.82 9.75 8.65 0.52

1 2       100 year 18.68 83.22 84.78 84.95 0.008167 1.87 10.19 8.80 0.52

1 2       100 year + cc 22.41 83.22 84.91 85.12 0.008515 2.03 11.43 9.23 0.54

1 2       1000 year 33.63 83.22 85.27 85.56 0.008956 2.41 15.03 10.91 0.57



HEC-RAS  Plan: Inc Man   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 1       2 year 7.08 83.32 84.06 83.83 84.16 0.008901 1.35 5.26 7.92 0.53

1 1       5 year 9.14 83.32 84.18 83.91 84.29 0.008913 1.47 6.20 7.97 0.53

1 1       10 year 10.79 83.32 84.27 83.97 84.39 0.008909 1.57 6.89 8.10 0.54

1 1       25 year 13.38 83.32 84.39 84.06 84.54 0.008901 1.70 7.89 8.50 0.55

1 1       50 year 15.78 83.32 84.49 84.14 84.66 0.008911 1.82 8.76 8.87 0.56

1 1       75 year 17.41 83.32 84.55 84.19 84.74 0.008904 1.89 9.35 9.10 0.56

1 1       100 year 18.68 83.32 84.60 84.23 84.80 0.008902 1.94 9.80 9.28 0.57

1 1       100 year + cc 22.41 83.32 84.74 84.33 84.96 0.008903 2.09 11.09 9.77 0.58

1 1       1000 year 33.63 83.32 85.09 84.63 85.39 0.008915 2.45 14.79 11.06 0.60
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50% Blockage at Foot Bridge (XS36.55) Results 



  

HEC-RAS  Plan: Block36.5   River: Hunsworth Beck   Reach: 1

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)  

1 43      2 year 7.08 94.65 95.53 95.25 95.62 0.005234 1.33 5.74 14.58 0.52

1 43      5 year 9.14 94.65 95.68 95.35 95.77 0.004225 1.34 8.56 23.06 0.48

1 43      10 year 10.79 94.65 95.82 95.42 95.90 0.003092 1.28 12.24 29.25 0.42

1 43      25 year 13.38 94.65 96.04 95.55 96.10 0.001987 1.18 19.59 38.78 0.35

1 43      50 year 15.78 94.65 96.30 95.65 96.34 0.001114 1.02 31.27 50.32 0.27

1 43      75 year 17.41 94.65 96.47 95.70 96.50 0.000798 0.93 40.61 57.93 0.24

1 43      100 year 18.68 94.65 96.58 95.74 96.60 0.000682 0.90 46.90 62.53 0.22

1 43      100 year + cc 22.41 94.65 96.83 95.84 96.85 0.000510 0.85 63.90 73.54 0.19

1 43      1000 year 33.63 94.65 97.44 96.07 97.46 0.000299 0.78 117.44 100.63 0.16

1 42      2 year 7.08 93.96 95.49 94.74 95.53 0.001631 0.94 7.53 7.03 0.29

1 42      5 year 9.14 93.96 95.64 94.85 95.69 0.001784 1.06 9.48 16.65 0.31

1 42      10 year 10.79 93.96 95.78 94.94 95.84 0.001619 1.08 12.94 31.12 0.30

1 42      25 year 13.38 93.96 96.01 95.06 96.06 0.001253 1.06 21.16 41.95 0.27

1 42      50 year 15.78 93.96 96.28 95.17 96.32 0.000790 0.93 34.45 55.11 0.22

1 42      75 year 17.41 93.96 96.46 95.23 96.49 0.000597 0.86 44.98 63.64 0.19

1 42      100 year 18.68 93.96 96.56 95.29 96.59 0.000523 0.84 52.01 68.75 0.18

1 42      100 year + cc 22.41 93.96 96.82 95.42 96.84 0.000410 0.80 70.93 80.90 0.16

1 42      1000 year 33.63 93.96 97.44 95.92 97.45 0.000255 0.73 130.17 110.65 0.14

1 41      2 year 7.08 94.11 95.41 95.47 0.003095 1.10 7.69 32.19 0.39

1 41      5 year 9.14 94.11 95.58 95.63 0.002225 1.06 13.90 40.42 0.34

1 41      10 year 10.79 94.11 95.75 95.79 0.001450 0.95 21.46 48.60 0.28

1 41      25 year 13.38 94.11 95.99 96.02 0.000868 0.84 34.71 60.32 0.23

1 41      50 year 15.78 94.11 96.28 96.29 0.000479 0.70 53.68 73.93 0.17

1 41      75 year 17.41 94.11 96.46 96.47 0.000349 0.64 67.73 82.58 0.15

1 41      100 year 18.68 94.11 96.56 96.57 0.000302 0.62 76.83 87.73 0.14

1 41      100 year + cc 22.41 94.11 96.82 96.82 0.000235 0.59 100.62 99.94 0.13

1 41      1000 year 33.63 94.11 97.43 97.44 0.000150 0.56 171.72 129.76 0.11

1 40      2 year 7.08 94.13 95.15 94.95 95.32 0.008366 1.81 4.87 16.77 0.65

1 40      5 year 9.14 94.13 95.47 95.54 0.003184 1.33 13.36 34.27 0.42

1 40      10 year 10.79 94.13 95.69 95.73 0.001694 1.11 21.93 42.90 0.32

1 40      25 year 13.38 94.13 95.96 95.99 0.000973 0.96 34.93 53.40 0.25

1 40      50 year 15.78 94.13 96.26 96.27 0.000544 0.80 52.55 64.96 0.19



HEC-RAS  Plan: Block36.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 40      75 year 17.41 94.13 96.44 96.45 0.000404 0.74 65.19 72.13 0.17

1 40      100 year 18.68 94.13 96.55 96.56 0.000354 0.72 73.25 76.34 0.16

1 40      100 year + cc 22.41 94.13 96.81 96.82 0.000283 0.69 94.06 86.29 0.14

1 40      1000 year 33.63 94.13 97.43 97.44 0.000190 0.66 155.26 110.46 0.12

1 39      2 year 7.08 93.75 95.20 95.21 0.000708 0.49 18.20 45.45 0.19

1 39      5 year 9.14 93.75 95.49 95.50 0.000304 0.41 33.06 58.27 0.13

1 39      10 year 10.79 93.75 95.70 95.71 0.000193 0.37 46.48 67.79 0.11

1 39      25 year 13.38 93.75 95.97 95.97 0.000132 0.35 66.03 79.64 0.09

1 39      50 year 15.78 93.75 96.26 96.26 0.000086 0.32 91.42 92.81 0.08

1 39      75 year 17.41 93.75 96.44 96.45 0.000070 0.31 109.19 101.01 0.07

1 39      100 year 18.68 93.75 96.55 96.56 0.000064 0.31 120.38 105.85 0.07

1 39      100 year + cc 22.41 93.75 96.81 96.81 0.000056 0.31 148.86 117.26 0.07

1 39      1000 year 33.63 93.75 97.43 97.43 0.000045 0.33 230.34 145.04 0.06

1 38      2 year 7.08 93.51 95.13 95.19 0.002757 1.21 10.36 35.87 0.36

1 38      5 year 9.14 93.51 95.46 95.49 0.001054 0.89 25.98 57.62 0.23

1 38      10 year 10.79 93.51 95.69 95.70 0.000611 0.75 40.67 72.32 0.18

1 38      25 year 13.38 93.51 95.96 95.97 0.000372 0.64 62.77 90.04 0.15

1 38      50 year 15.78 93.51 96.26 96.26 0.000215 0.54 92.58 109.48 0.11

1 38      75 year 17.41 93.51 96.44 96.45 0.000161 0.49 113.90 121.49 0.10

1 38      100 year 18.68 93.51 96.55 96.55 0.000142 0.47 127.49 128.56 0.09

1 38      100 year + cc 22.41 93.51 96.81 96.81 0.000114 0.45 162.55 145.22 0.09

1 38      1000 year 33.63 93.51 97.43 97.43 0.000076 0.42 265.53 185.72 0.07

1 37.01   2 year 7.08 93.65 95.07 95.11 0.001036 0.83 14.03 33.48 0.24

1 37.01   5 year 9.14 93.65 95.44 95.46 0.000473 0.67 29.62 51.76 0.17

1 37.01   10 year 10.79 93.65 95.67 95.68 0.000321 0.61 42.99 63.36 0.15

1 37.01   25 year 13.38 93.65 95.95 95.96 0.000231 0.57 62.36 77.13 0.13

1 37.01   50 year 15.78 93.65 96.25 96.26 0.000153 0.50 87.90 92.20 0.11

1 37.01   75 year 17.41 93.65 96.44 96.44 0.000124 0.48 105.89 101.48 0.10

1 37.01   100 year 18.68 93.65 96.54 96.55 0.000113 0.47 117.25 106.92 0.09

1 37.01   100 year + cc 22.41 93.65 96.80 96.81 0.000098 0.46 146.34 119.75 0.09

1 37.01   1000 year 33.63 93.65 97.42 97.43 0.000075 0.46 230.66 150.87 0.08



HEC-RAS  Plan: Block36.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 37      2 year 7.08 94.10 95.05 94.79 95.10 0.003102 1.15 10.82 32.09 0.41

1 37      5 year 9.14 94.10 95.44 94.89 95.46 0.000819 0.77 27.14 51.58 0.23

1 37      10 year 10.79 94.10 95.67 94.95 95.68 0.000478 0.67 40.63 63.31 0.18

1 37      25 year 13.38 94.10 95.95 95.02 95.96 0.000307 0.60 60.05 77.12 0.15

1 37      50 year 15.78 94.10 96.25 95.09 96.26 0.000189 0.53 85.61 92.20 0.12

1 37      75 year 17.41 94.10 96.44 95.13 96.44 0.000147 0.49 103.60 101.48 0.11

1 37      100 year 18.68 94.10 96.54 95.16 96.55 0.000132 0.48 114.96 106.93 0.10

1 37      100 year + cc 22.41 94.10 96.80 95.23 96.81 0.000111 0.47 144.05 119.75 0.10

1 37      1000 year 33.63 94.10 97.42 95.42 97.43 0.000082 0.47 228.38 150.88 0.08

1 36.55   Bridge

1 36.5    2 year 7.08 94.10 94.92 94.90 95.07 0.009685 1.85 7.24 28.84 0.71

1 36.5    5 year 9.14 94.10 95.43 95.45 0.001029 0.87 28.13 53.79 0.26

1 36.5    10 year 10.79 94.10 95.67 95.68 0.000560 0.73 42.49 65.65 0.19

1 36.5    25 year 13.38 94.10 95.95 95.95 0.000345 0.64 62.71 79.42 0.16

1 36.5    50 year 15.78 94.10 96.25 96.25 0.000207 0.56 89.05 94.38 0.12

1 36.5    75 year 17.41 94.10 96.43 96.44 0.000159 0.52 107.48 103.56 0.11

1 36.5    100 year 18.68 94.10 96.54 96.55 0.000142 0.50 119.08 108.95 0.11

1 36.5    100 year + cc 22.41 94.10 96.80 96.80 0.000118 0.49 148.69 121.63 0.10

1 36.5    1000 year 33.63 94.10 97.42 97.43 0.000086 0.49 234.10 152.39 0.09

1 36.49   2 year 7.08 93.45 94.99 95.03 0.001675 0.95 11.85 32.42 0.29

1 36.49   5 year 9.14 93.45 95.43 95.45 0.000520 0.67 30.72 53.98 0.17

1 36.49   10 year 10.79 93.45 95.67 95.68 0.000337 0.59 44.95 65.72 0.14

1 36.49   25 year 13.38 93.45 95.95 95.95 0.000235 0.54 65.12 79.43 0.12

1 36.49   50 year 15.78 93.45 96.25 96.25 0.000154 0.48 91.44 94.38 0.10

1 36.49   75 year 17.41 93.45 96.43 96.44 0.000123 0.46 109.85 103.56 0.09

1 36.49   100 year 18.68 93.45 96.54 96.55 0.000112 0.45 121.45 108.95 0.09

1 36.49   100 year + cc 22.41 93.45 96.80 96.80 0.000097 0.44 151.05 121.62 0.08

1 36.49   1000 year 33.63 93.45 97.42 97.43 0.000074 0.44 236.46 152.39 0.08

1 36      2 year 7.08 93.36 94.93 94.22 95.00 0.002308 1.18 6.59 6.35 0.33

1 36      5 year 9.14 93.36 95.37 94.36 95.43 0.001502 1.10 9.36 6.35 0.27

1 36      10 year 10.79 93.36 95.60 94.46 95.67 0.001410 1.14 10.84 6.35 0.26



HEC-RAS  Plan: Block36.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 36      25 year 13.38 93.36 95.87 94.62 95.94 0.001468 1.23 12.52 6.35 0.27

1 36      50 year 15.78 93.36 96.16 94.75 96.24 0.001400 1.28 14.40 6.35 0.26

1 36      75 year 17.41 93.36 96.35 94.82 96.43 0.001387 1.31 15.55 6.35 0.26

1 36      100 year 18.68 93.36 96.45 94.87 96.54 0.001430 1.35 16.21 6.35 0.26

1 36      100 year + cc 22.41 93.36 96.69 95.01 96.79 0.001626 1.49 17.71 6.35 0.27

1 36      1000 year 33.63 93.36 97.24 95.39 97.41 0.002269 1.88 21.22 6.35 0.32

1 35.5    Bridge

1 35      2 year 7.08 93.40 94.77 94.29 94.94 0.008311 1.83 3.87 3.04 0.52

1 35      5 year 9.14 93.40 95.02 94.46 95.21 0.008290 1.97 4.87 4.15 0.51

1 35      10 year 10.79 93.40 95.22 94.58 95.42 0.007462 2.02 5.81 5.28 0.50

1 35      25 year 13.38 93.40 95.61 94.75 95.79 0.005363 1.96 8.42 8.17 0.43

1 35      50 year 15.78 93.40 96.02 94.94 96.17 0.003584 1.81 12.43 11.07 0.37

1 35      75 year 17.41 93.40 96.24 95.03 96.37 0.003012 1.76 14.82 11.07 0.34

1 35      100 year 18.68 93.40 96.35 95.10 96.48 0.002919 1.77 16.01 11.07 0.34

1 35      100 year + cc 22.41 93.40 96.58 95.34 96.73 0.002947 1.88 18.63 11.07 0.34

1 35      1000 year 33.63 93.40 97.13 95.95 97.32 0.003265 2.21 24.74 11.07 0.37

1 34      2 year 7.08 93.29 94.76 94.01 94.85 0.003958 1.30 5.44 4.36 0.37

1 34      5 year 9.14 93.29 95.02 94.15 95.12 0.003681 1.39 6.68 5.09 0.36

1 34      10 year 10.79 93.29 95.24 94.25 95.34 0.003397 1.43 7.84 5.69 0.35

1 34      25 year 13.38 93.29 95.63 94.39 95.73 0.002734 1.42 10.30 6.79 0.31

1 34      50 year 15.78 93.29 96.04 94.52 96.13 0.002160 1.37 13.28 7.92 0.27

1 34      75 year 17.41 93.29 96.25 94.61 96.34 0.002015 1.38 15.00 8.40 0.26

1 34      100 year 18.68 93.29 96.35 94.73 96.45 0.002038 1.41 15.89 8.40 0.27

1 34      100 year + cc 22.41 93.29 96.58 94.90 96.69 0.002245 1.53 17.84 8.40 0.28

1 34      1000 year 33.63 93.29 97.12 95.38 97.28 0.002960 1.88 22.35 8.40 0.32

1 33.5    Culvert

1 33      2 year 7.08 93.25 94.57 94.69 0.004021 1.54 4.91 4.05 0.43

1 33      5 year 9.14 93.25 94.71 94.87 0.004871 1.78 5.51 4.13 0.47

1 33      10 year 10.79 93.25 94.81 95.00 0.005633 1.98 5.90 4.17 0.51

1 33      25 year 13.38 93.25 94.93 95.18 0.006942 2.27 6.40 4.23 0.56



HEC-RAS  Plan: Block36.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 33      50 year 15.78 93.25 95.01 95.33 0.008355 2.55 6.76 4.27 0.62

1 33      75 year 17.41 93.25 95.06 95.43 0.009312 2.72 6.99 4.30 0.65

1 33      100 year 18.68 93.25 95.10 95.51 0.010134 2.86 7.14 4.32 0.68

1 33      100 year + cc 22.41 93.25 95.16 95.71 0.013297 3.33 7.39 4.34 0.77

1 33      1000 year 33.63 93.25 95.37 95.37 96.36 0.020997 4.48 8.38 4.80 0.99

1 32      2 year 7.08 93.11 94.40 94.06 94.56 0.006312 1.80 4.77 12.08 0.55

1 32      5 year 9.14 93.11 94.54 94.22 94.72 0.006348 1.96 7.21 20.25 0.56

1 32      10 year 10.79 93.11 94.65 94.33 94.83 0.006000 2.01 9.44 22.83 0.55

1 32      25 year 13.38 93.11 94.80 94.97 0.005269 2.02 13.28 26.70 0.53

1 32      50 year 15.78 93.11 94.94 95.09 0.004642 2.01 17.11 30.06 0.50

1 32      75 year 17.41 93.11 95.03 95.17 0.004228 1.99 19.92 32.32 0.48

1 32      100 year 18.68 93.11 95.10 95.23 0.003952 1.97 22.15 33.99 0.47

1 32      100 year + cc 22.41 93.11 95.29 95.40 0.003202 1.90 29.36 38.92 0.43

1 32      1000 year 33.63 93.11 95.79 95.87 0.002107 1.79 51.57 51.22 0.36

1 31      2 year 7.08 92.99 94.18 94.34 0.006722 1.75 4.39 7.12 0.58

1 31      5 year 9.14 92.99 94.30 94.50 0.007279 1.97 5.29 7.77 0.61

1 31      10 year 10.79 92.99 94.38 94.61 0.007920 2.15 5.88 8.18 0.64

1 31      25 year 13.38 92.99 94.47 94.28 94.76 0.009133 2.43 6.67 8.69 0.70

1 31      50 year 15.78 92.99 94.54 94.40 94.89 0.010335 2.69 7.29 9.08 0.75

1 31      75 year 17.41 92.99 94.58 94.47 94.97 0.011227 2.86 7.66 9.30 0.79

1 31      100 year 18.68 92.99 94.61 94.52 95.04 0.012045 3.00 7.90 9.44 0.82

1 31      100 year + cc 22.41 92.99 94.67 94.67 95.22 0.014627 3.41 8.51 9.78 0.91

1 31      1000 year 33.63 92.99 95.04 95.04 95.71 0.013633 3.84 12.55 11.82 0.91

1 30      2 year 7.08 92.70 93.77 93.95 0.009458 1.87 3.79 5.17 0.68

1 30      5 year 9.14 92.70 93.91 93.70 94.12 0.009267 2.04 4.85 20.61 0.69

1 30      10 year 10.79 92.70 94.01 93.79 94.22 0.008300 2.07 7.07 22.67 0.66

1 30      25 year 13.38 92.70 94.14 94.05 94.35 0.007388 2.12 10.17 25.25 0.64

1 30      50 year 15.78 92.70 94.24 94.14 94.45 0.006962 2.18 12.73 27.20 0.63

1 30      75 year 17.41 92.70 94.30 94.19 94.51 0.006718 2.21 14.44 28.42 0.62

1 30      100 year 18.68 92.70 94.35 94.23 94.55 0.006582 2.24 15.71 29.31 0.62

1 30      100 year + cc 22.41 92.70 94.46 94.67 0.006299 2.32 19.30 31.66 0.62

1 30      1000 year 33.63 92.70 94.77 94.98 0.005588 2.48 29.98 37.80 0.60



HEC-RAS  Plan: Block36.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 29      2 year 7.08 92.15 93.43 93.11 93.55 0.006145 1.61 5.03 7.19 0.55

1 29      5 year 9.14 92.15 93.58 93.25 93.72 0.005497 1.68 7.36 13.72 0.53

1 29      10 year 10.79 92.15 93.63 93.35 93.79 0.006440 1.87 8.02 14.32 0.58

1 29      25 year 13.38 92.15 93.73 93.47 93.93 0.006940 2.06 9.54 15.63 0.61

1 29      50 year 15.78 92.15 93.82 93.60 94.04 0.007199 2.21 10.99 16.79 0.63

1 29      75 year 17.41 92.15 93.88 93.67 94.11 0.007374 2.30 11.93 17.50 0.64

1 29      100 year 18.68 92.15 93.92 93.72 94.16 0.007533 2.37 12.63 18.01 0.65

1 29      100 year + cc 22.41 92.15 94.03 93.83 94.30 0.007856 2.55 14.71 19.45 0.67

1 29      1000 year 33.63 92.15 94.30 94.12 94.66 0.008667 3.00 20.66 23.71 0.72

1 28      2 year 7.08 92.08 93.30 92.74 93.36 0.003580 1.27 8.25 10.30 0.41

1 28      5 year 9.14 92.08 93.43 92.86 93.51 0.003910 1.41 9.60 10.59 0.43

1 28      10 year 10.79 92.08 93.54 92.95 93.59 0.002336 1.16 19.54 31.53 0.34

1 28      25 year 13.38 92.08 93.65 93.04 93.70 0.002391 1.25 23.06 32.86 0.35

1 28      50 year 15.78 92.08 93.76 93.24 93.81 0.002326 1.30 26.59 34.13 0.35

1 28      75 year 17.41 92.08 93.83 93.29 93.88 0.002294 1.33 28.89 34.93 0.35

1 28      100 year 18.68 92.08 93.87 93.33 93.93 0.002273 1.35 30.63 35.53 0.35

1 28      100 year + cc 22.41 92.08 94.01 93.47 94.06 0.002247 1.42 35.43 37.13 0.35

1 28      1000 year 33.63 92.08 94.35 93.62 94.41 0.002189 1.59 48.85 41.26 0.36

1 27      2 year 7.08 92.13 93.19 92.74 93.24 0.002813 1.13 8.57 11.12 0.38

1 27      5 year 9.14 92.13 93.31 92.83 93.38 0.003101 1.27 9.94 11.63 0.41

1 27      10 year 10.79 92.13 93.39 92.90 93.47 0.003316 1.38 10.93 11.99 0.43

1 27      25 year 13.38 92.13 93.53 93.00 93.61 0.003030 1.42 15.59 22.89 0.42

1 27      50 year 15.78 92.13 93.63 93.08 93.72 0.003022 1.50 18.02 24.05 0.42

1 27      75 year 17.41 92.13 93.70 93.14 93.79 0.003023 1.55 19.61 24.77 0.43

1 27      100 year 18.68 92.13 93.75 93.18 93.84 0.003023 1.59 20.83 25.31 0.43

1 27      100 year + cc 22.41 92.13 93.88 93.28 93.98 0.003025 1.69 24.27 26.76 0.43

1 27      1000 year 33.63 92.13 94.22 93.60 94.34 0.003019 1.93 33.92 30.24 0.45

1 26      2 year 7.08 91.60 92.85 92.92 0.003373 1.15 6.14 7.97 0.42

1 26      5 year 9.14 91.60 92.98 93.06 0.003751 1.27 7.18 8.70 0.45

1 26      10 year 10.79 91.60 93.06 93.16 0.004004 1.36 7.95 9.21 0.47

1 26      25 year 13.38 91.60 93.18 93.29 0.004321 1.47 9.10 9.92 0.49



HEC-RAS  Plan: Block36.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 26      50 year 15.78 91.60 93.28 93.41 0.004538 1.56 10.13 10.52 0.51

1 26      75 year 17.41 91.60 93.35 93.48 0.004655 1.61 10.81 10.89 0.52

1 26      100 year 18.68 91.60 93.40 93.53 0.004732 1.65 11.33 11.17 0.52

1 26      100 year + cc 22.41 91.60 93.53 93.68 0.004908 1.75 12.83 11.94 0.54

1 26      1000 year 33.63 91.60 93.86 94.05 0.004876 1.97 17.38 16.66 0.55

1 25      2 year 7.08 91.49 92.48 92.57 0.004310 1.36 5.45 7.94 0.48

1 25      5 year 9.14 91.49 92.59 92.71 0.004760 1.53 6.40 8.66 0.51

1 25      10 year 10.79 91.49 92.67 92.81 0.005087 1.65 7.11 9.17 0.53

1 25      25 year 13.38 91.49 92.79 92.96 0.005352 1.80 8.30 9.95 0.55

1 25      50 year 15.78 91.49 92.90 93.08 0.005485 1.93 9.35 10.73 0.57

1 25      75 year 17.41 91.49 92.96 93.16 0.005563 2.01 10.05 11.25 0.57

1 25      100 year 18.68 91.49 93.01 93.22 0.005556 2.06 10.63 11.67 0.58

1 25      100 year + cc 22.41 91.49 93.14 93.38 0.005674 2.22 12.23 12.75 0.59

1 25      1000 year 33.63 91.49 93.44 93.78 0.006416 2.68 16.31 14.77 0.65

1 24      2 year 7.08 91.47 92.34 92.11 92.47 0.007987 1.64 4.41 7.71 0.60

1 24      5 year 9.14 91.47 92.42 92.21 92.60 0.009451 1.90 5.11 9.46 0.66

1 24      10 year 10.79 91.47 92.46 92.29 92.69 0.011307 2.14 5.48 10.20 0.73

1 24      25 year 13.38 91.47 92.43 92.43 92.81 0.019562 2.75 5.19 9.63 0.95

1 24      50 year 15.78 91.47 92.54 92.54 92.94 0.017446 2.82 6.41 11.84 0.91

1 24      75 year 17.41 91.47 92.62 92.62 93.02 0.016095 2.85 7.35 13.08 0.89

1 24      100 year 18.68 91.47 92.66 92.66 93.07 0.015657 2.90 7.99 13.68 0.88

1 24      100 year + cc 22.41 91.47 92.80 92.80 93.22 0.014298 2.99 9.97 15.28 0.86

1 24      1000 year 33.63 91.47 92.98 93.09 93.62 0.018707 3.75 12.79 16.23 1.01

1 23.5    Inl Struct

1 23      2 year 7.08 89.73 90.37 90.32 90.58 0.017369 2.03 3.49 6.32 0.87

1 23      5 year 9.14 89.73 90.47 90.41 90.72 0.017267 2.22 4.12 6.36 0.88

1 23      10 year 10.79 89.73 90.54 90.48 90.82 0.017209 2.35 4.60 6.40 0.88

1 23      25 year 13.38 89.73 90.65 90.59 90.97 0.017260 2.53 5.29 6.44 0.89

1 23      50 year 15.78 89.73 90.74 90.68 91.11 0.017219 2.68 5.90 6.48 0.90

1 23      75 year 17.41 89.73 90.80 90.74 91.19 0.017297 2.77 6.29 6.51 0.90

1 23      100 year 18.68 89.73 90.85 90.78 91.26 0.017406 2.84 6.58 6.52 0.90



HEC-RAS  Plan: Block36.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 23      100 year + cc 22.41 89.73 90.97 90.90 91.44 0.017895 3.04 7.36 6.58 0.92

1 23      1000 year 33.63 89.73 91.28 91.24 91.93 0.019522 3.57 9.42 6.71 0.96

1 22      2 year 7.08 89.18 90.26 90.32 0.002860 1.09 6.51 7.86 0.38

1 22      5 year 9.14 89.18 90.38 90.46 0.003102 1.22 7.51 8.04 0.40

1 22      10 year 10.79 89.18 90.47 90.56 0.003277 1.31 8.24 8.17 0.42

1 22      25 year 13.38 89.18 90.60 90.71 0.003532 1.44 9.29 8.36 0.44

1 22      50 year 15.78 89.18 90.71 90.83 0.003710 1.54 10.22 8.52 0.45

1 22      75 year 17.41 89.18 90.78 90.91 0.003811 1.61 10.83 8.62 0.46

1 22      100 year 18.68 89.18 90.83 90.97 0.003892 1.66 11.28 8.70 0.46

1 22      100 year + cc 22.41 89.18 90.98 91.14 0.004091 1.78 12.57 8.91 0.48

1 22      1000 year 33.63 89.18 91.36 91.59 0.004533 2.09 16.08 9.46 0.51

1 21      2 year 7.08 88.62 89.63 89.44 89.79 0.008839 1.74 4.07 5.71 0.66

1 21      5 year 9.14 88.62 89.76 89.55 89.94 0.009048 1.90 4.81 5.95 0.67

1 21      10 year 10.79 88.62 89.85 89.63 90.06 0.009241 2.01 5.36 6.12 0.69

1 21      25 year 13.38 88.62 89.98 90.22 0.009422 2.16 6.19 6.37 0.70

1 21      50 year 15.78 88.62 90.09 90.36 0.009572 2.28 6.92 6.58 0.71

1 21      75 year 17.41 88.62 90.17 90.45 0.009674 2.36 7.39 6.71 0.72

1 21      100 year 18.68 88.62 90.22 90.51 0.009795 2.42 7.73 6.81 0.72

1 21      100 year + cc 22.41 88.62 90.36 90.69 0.010089 2.57 8.71 7.07 0.74

1 21      1000 year 33.63 88.62 90.73 91.17 0.010554 2.93 11.49 7.78 0.77

1 20      2 year 7.08 88.39 89.40 89.51 0.006639 1.49 4.74 6.97 0.58

1 20      5 year 9.14 88.39 89.54 89.67 0.006398 1.60 5.71 7.29 0.58

1 20      10 year 10.79 88.39 89.63 89.78 0.006252 1.67 6.45 7.53 0.58

1 20      25 year 13.38 88.39 89.78 89.94 0.006099 1.77 7.55 7.87 0.58

1 20      50 year 15.78 88.39 89.90 90.07 0.006032 1.86 8.50 8.15 0.58

1 20      75 year 17.41 88.39 89.97 90.16 0.006014 1.91 9.12 8.33 0.58

1 20      100 year 18.68 88.39 90.03 90.22 0.006008 1.95 9.58 8.46 0.58

1 20      100 year + cc 22.41 88.39 90.18 90.40 0.005993 2.05 10.91 8.83 0.59

1 20      1000 year 33.63 88.39 90.58 90.85 0.005909 2.30 14.65 9.78 0.60

1 19      2 year 7.08 88.35 89.17 89.33 0.009492 1.73 4.09 5.95 0.67

1 19      5 year 9.14 88.35 89.30 89.48 0.009526 1.88 4.85 6.16 0.68



HEC-RAS  Plan: Block36.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 19      10 year 10.79 88.35 89.40 89.60 0.009629 1.98 5.46 6.47 0.69

1 19      25 year 13.38 88.35 89.53 89.76 0.009765 2.11 6.35 6.91 0.70

1 19      50 year 15.78 88.35 89.64 89.89 0.009845 2.21 7.14 7.28 0.71

1 19      75 year 17.41 88.35 89.71 89.98 0.009882 2.27 7.67 7.51 0.72

1 19      100 year 18.68 88.35 89.77 90.04 0.009901 2.32 8.07 7.68 0.72

1 19      100 year + cc 22.41 88.35 89.91 90.21 0.009892 2.43 9.22 8.15 0.73

1 19      1000 year 33.63 88.35 90.33 90.68 0.008866 2.61 12.87 9.33 0.71

1 18      2 year 7.08 87.85 88.98 89.05 0.003014 1.14 6.19 7.31 0.40

1 18      5 year 9.14 87.85 89.11 89.19 0.003375 1.28 7.15 7.75 0.42

1 18      10 year 10.79 87.85 89.20 89.30 0.003614 1.37 7.87 8.07 0.44

1 18      25 year 13.38 87.85 89.33 89.44 0.003923 1.50 8.94 8.51 0.47

1 18      50 year 15.78 87.85 89.44 89.57 0.004138 1.59 9.90 8.89 0.48

1 18      75 year 17.41 87.85 89.51 89.65 0.004255 1.65 10.53 9.13 0.49

1 18      100 year 18.68 87.85 89.56 89.71 0.004331 1.70 11.02 9.32 0.50

1 18      100 year + cc 22.41 87.85 89.71 89.87 0.004494 1.80 12.43 9.82 0.51

1 18      1000 year 33.63 87.85 90.17 90.36 0.004313 1.93 17.42 12.05 0.51

1 17      2 year 7.08 87.74 88.76 88.81 0.003069 1.02 6.93 10.51 0.40

1 17      5 year 9.14 87.74 88.89 88.95 0.002991 1.08 8.44 11.49 0.40

1 17      10 year 10.79 87.74 88.99 89.06 0.002858 1.12 9.62 11.99 0.40

1 17      25 year 13.38 87.74 89.14 89.21 0.002678 1.17 11.40 12.59 0.39

1 17      50 year 15.78 87.74 89.26 89.34 0.002565 1.22 12.96 13.10 0.39

1 17      75 year 17.41 87.74 89.34 89.42 0.002490 1.24 14.02 13.43 0.39

1 17      100 year 18.68 87.74 89.40 89.48 0.002433 1.26 14.85 13.68 0.39

1 17      100 year + cc 22.41 87.74 89.57 89.66 0.002274 1.30 17.24 14.39 0.38

1 17      1000 year 33.63 87.74 90.11 90.20 0.001534 1.33 25.52 16.53 0.33

1 16      2 year 7.08 87.29 88.50 87.96 88.56 0.002333 1.06 6.65 7.13 0.35

1 16      5 year 9.14 87.29 88.65 88.07 88.72 0.002575 1.19 7.68 7.44 0.37

1 16      10 year 10.79 87.29 88.75 88.14 88.83 0.002739 1.28 8.45 7.66 0.39

1 16      25 year 13.38 87.29 88.89 88.25 88.99 0.002952 1.40 9.58 7.98 0.41

1 16      50 year 15.78 87.29 89.01 88.35 89.13 0.003114 1.49 10.58 8.25 0.42

1 16      75 year 17.41 87.29 89.10 88.41 89.22 0.003182 1.55 11.26 8.43 0.43

1 16      100 year 18.68 87.29 89.16 88.45 89.29 0.003225 1.59 11.79 8.57 0.43



HEC-RAS  Plan: Block36.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 16      100 year + cc 22.41 87.29 89.34 88.58 89.48 0.003296 1.68 13.35 9.00 0.44

1 16      1000 year 33.63 87.29 89.92 88.91 90.08 0.002833 1.77 19.05 10.52 0.42

1 15.5    Bridge

1 15      2 year 7.08 87.32 88.44 88.54 0.004180 1.38 5.14 5.40 0.45

1 15      5 year 9.14 87.32 88.56 88.69 0.004917 1.57 5.81 5.57 0.49

1 15      10 year 10.79 87.32 88.65 88.80 0.005475 1.72 6.29 5.69 0.52

1 15      25 year 13.38 87.32 88.77 88.95 0.006314 1.92 6.97 5.86 0.56

1 15      50 year 15.78 87.32 88.86 89.09 0.007051 2.09 7.54 6.00 0.60

1 15      75 year 17.41 87.32 88.93 89.17 0.007457 2.20 7.93 6.08 0.61

1 15      100 year 18.68 87.32 88.98 89.24 0.007740 2.27 8.23 6.15 0.63

1 15      100 year + cc 22.41 87.32 89.12 89.43 0.008395 2.46 9.11 6.34 0.66

1 15      1000 year 33.63 87.32 89.68 90.03 0.007296 2.61 12.89 7.10 0.62

1 14      2 year 7.08 87.36 88.23 88.36 0.008396 1.59 4.45 7.23 0.65

1 14      5 year 9.14 87.36 88.35 88.50 0.008287 1.71 5.34 7.66 0.65

1 14      10 year 10.79 87.36 88.43 88.60 0.008199 1.79 6.03 7.98 0.66

1 14      25 year 13.38 87.36 88.56 88.74 0.008000 1.89 7.08 8.45 0.66

1 14      50 year 15.78 87.36 88.68 88.87 0.007703 1.95 8.07 8.86 0.65

1 14      75 year 17.41 87.36 88.75 88.96 0.007448 1.99 8.77 9.14 0.65

1 14      100 year 18.68 87.36 88.82 89.02 0.007143 2.00 9.36 9.37 0.64

1 14      100 year + cc 22.41 87.36 89.02 89.22 0.006095 1.98 11.31 10.10 0.60

1 14      1000 year 33.63 87.36 89.72 89.88 0.003164 1.74 19.33 12.66 0.45

1 13      2 year 7.08 86.90 87.95 88.01 0.003243 1.11 6.38 8.86 0.42

1 13      5 year 9.14 86.90 88.10 88.17 0.003154 1.18 7.74 9.57 0.42

1 13      10 year 10.79 86.90 88.21 88.28 0.003067 1.22 8.82 10.09 0.42

1 13      25 year 13.38 86.90 88.37 88.45 0.002903 1.27 10.51 10.86 0.41

1 13      50 year 15.78 86.90 88.52 88.60 0.002702 1.30 12.17 11.56 0.40

1 13      75 year 17.41 86.90 88.62 88.70 0.002531 1.30 13.39 12.04 0.39

1 13      100 year 18.68 86.90 88.70 88.79 0.002344 1.30 14.37 12.25 0.38

1 13      100 year + cc 22.41 86.90 88.94 89.02 0.001899 1.29 17.37 12.86 0.35

1 13      1000 year 33.63 86.90 89.70 89.78 0.001064 1.22 27.92 14.82 0.28



HEC-RAS  Plan: Block36.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 12      2 year 7.08 86.55 87.49 87.31 87.66 0.009415 1.80 3.92 5.53 0.68

1 12      5 year 9.14 86.55 87.65 87.43 87.83 0.008924 1.90 4.80 5.96 0.68

1 12      10 year 10.79 86.55 87.77 87.52 87.96 0.008347 1.95 5.55 6.30 0.66

1 12      25 year 13.38 86.55 87.97 87.64 88.16 0.007219 1.96 6.84 6.85 0.63

1 12      50 year 15.78 86.55 88.15 87.75 88.34 0.006203 1.94 8.15 7.37 0.59

1 12      75 year 17.41 86.55 88.28 87.82 88.46 0.005570 1.91 9.11 7.71 0.56

1 12      100 year 18.68 86.55 88.38 87.86 88.56 0.005122 1.89 9.90 7.98 0.54

1 12      100 year + cc 22.41 86.55 88.67 88.00 88.84 0.004031 1.81 12.36 8.78 0.49

1 12      1000 year 33.63 86.55 89.55 88.36 89.68 0.002134 1.59 21.15 11.17 0.37

1 11      2 year 7.08 86.17 87.22 86.91 87.33 0.005774 1.51 4.70 6.02 0.54

1 11      5 year 9.14 86.17 87.41 87.02 87.54 0.005024 1.54 5.94 6.58 0.52

1 11      10 year 10.79 86.17 87.57 87.11 87.69 0.004437 1.54 7.00 6.98 0.49

1 11      25 year 13.38 86.17 87.81 87.23 87.93 0.003655 1.53 8.75 7.54 0.45

1 11      50 year 15.78 86.17 88.03 87.34 88.14 0.003120 1.51 10.44 8.04 0.42

1 11      75 year 17.41 86.17 88.17 87.40 88.29 0.002828 1.50 11.62 8.37 0.41

1 11      100 year 18.68 86.17 88.28 87.45 88.40 0.002631 1.49 12.55 8.63 0.39

1 11      100 year + cc 22.41 86.17 88.60 87.59 88.71 0.002164 1.45 15.41 9.37 0.36

1 11      1000 year 33.63 86.17 89.52 87.93 89.61 0.001161 1.28 32.68 28.87 0.27

1 10.5    2 year 7.08 85.82 86.94 86.53 87.04 0.004482 1.40 5.04 5.59 0.47

1 10.5    5 year 9.14 85.82 87.19 86.65 87.29 0.003640 1.40 6.51 6.06 0.43

1 10.5    10 year 10.79 85.82 87.38 86.73 87.48 0.003215 1.41 7.67 6.40 0.41

1 10.5    25 year 13.38 85.82 87.65 86.86 87.75 0.002745 1.41 9.50 6.90 0.38

1 10.5    50 year 15.78 85.82 87.89 86.97 87.99 0.002440 1.41 11.18 7.34 0.36

1 10.5    75 year 17.41 85.82 88.04 87.04 88.14 0.002272 1.41 12.34 7.62 0.35

1 10.5    100 year 18.68 85.82 88.16 87.09 88.26 0.002156 1.41 13.25 7.84 0.35

1 10.5    100 year + cc 22.41 85.82 88.50 87.23 88.60 0.001872 1.40 15.98 8.45 0.33

1 10.5    1000 year 33.63 85.82 89.45 87.61 89.54 0.001122 1.33 29.30 20.06 0.26

1 10.4    Inl Struct

1 10      2 year 7.08 85.25 86.94 85.96 86.97 0.001036 0.83 8.52 6.64 0.23

1 10      5 year 9.14 85.25 87.19 86.08 87.23 0.001039 0.89 10.25 7.10 0.24

1 10      10 year 10.79 85.25 87.38 86.16 87.42 0.001032 0.93 11.60 7.44 0.24



HEC-RAS  Plan: Block36.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 10      25 year 13.38 85.25 87.65 86.29 87.70 0.001010 0.98 13.70 7.94 0.24

1 10      50 year 15.78 85.25 87.89 86.40 87.94 0.000983 1.01 15.64 8.38 0.24

1 10      75 year 17.41 85.25 88.04 86.47 88.09 0.000961 1.03 16.96 8.63 0.23

1 10      100 year 18.68 85.25 88.16 86.52 88.21 0.000942 1.04 17.98 8.77 0.23

1 10      100 year + cc 22.41 85.25 88.49 86.66 88.55 0.000892 1.07 20.98 9.14 0.23

1 10      1000 year 33.63 85.25 89.45 87.04 89.51 0.000725 1.12 30.19 9.96 0.20

1 9.5     Culvert

1 9       2 year 7.08 83.67 86.03 86.04 0.000370 0.57 12.33 7.15 0.14

1 9       5 year 9.14 83.67 86.19 86.22 0.000479 0.68 13.53 7.41 0.16

1 9       10 year 10.79 83.67 86.31 86.34 0.000562 0.75 14.43 7.60 0.17

1 9       25 year 13.38 83.67 86.48 86.51 0.000686 0.85 15.69 7.73 0.19

1 9       50 year 15.78 83.67 86.61 86.65 0.000798 0.94 16.71 7.73 0.20

1 9       75 year 17.41 83.67 86.69 86.74 0.000873 1.00 17.36 7.73 0.21

1 9       100 year 18.68 83.67 86.75 86.81 0.000932 1.05 17.84 7.73 0.22

1 9       100 year + cc 22.41 83.67 86.92 86.99 0.001104 1.17 19.14 7.73 0.24

1 9       1000 year 33.63 83.67 87.34 87.46 0.001622 1.50 22.38 7.73 0.28

1 8       2 year 7.08 84.94 85.80 85.54 85.91 0.006345 1.50 4.71 6.58 0.57

1 8       5 year 9.14 84.94 85.93 85.64 86.07 0.006268 1.62 5.65 6.91 0.57

1 8       10 year 10.79 84.94 86.04 85.72 86.18 0.006152 1.70 6.36 7.22 0.57

1 8       25 year 13.38 84.94 86.18 85.83 86.34 0.005990 1.82 7.41 7.77 0.58

1 8       50 year 15.78 84.94 86.29 85.92 86.48 0.006016 1.93 8.30 8.21 0.58

1 8       75 year 17.41 84.94 86.36 85.98 86.56 0.006018 1.99 8.90 8.50 0.59

1 8       100 year 18.68 84.94 86.41 86.03 86.62 0.005993 2.05 9.34 8.72 0.59

1 8       100 year + cc 22.41 84.94 86.55 86.15 86.80 0.005962 2.20 10.61 9.34 0.60

1 8       1000 year 33.63 84.94 86.88 86.48 87.23 0.006336 2.62 13.97 10.80 0.64

1 7.5     Inl Struct

1 7       2 year 7.08 83.76 85.24 85.31 0.002776 1.20 5.90 5.14 0.36

1 7       5 year 9.14 83.76 85.40 85.50 0.003154 1.35 6.75 5.22 0.38

1 7       10 year 10.79 83.76 85.52 85.63 0.003391 1.47 7.38 5.80 0.40

1 7       25 year 13.38 83.76 85.68 85.81 0.003742 1.63 8.36 6.38 0.42



HEC-RAS  Plan: Block36.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 7       50 year 15.78 83.76 85.81 85.97 0.004040 1.77 9.22 6.67 0.43

1 7       75 year 17.41 83.76 85.89 86.07 0.004233 1.86 9.78 6.85 0.44

1 7       100 year 18.68 83.76 85.95 86.14 0.004370 1.92 10.21 7.57 0.45

1 7       100 year + cc 22.41 83.76 86.12 86.34 0.004637 2.10 11.55 8.31 0.47

1 7       1000 year 33.63 83.76 86.55 86.86 0.005212 2.53 15.52 10.25 0.52

1 6       2 year 7.08 83.95 85.05 85.17 0.005395 1.56 4.72 5.92 0.51

1 6       5 year 9.14 83.95 85.18 85.34 0.005821 1.74 5.56 6.37 0.54

1 6       10 year 10.79 83.95 85.28 85.46 0.006122 1.87 6.20 6.64 0.56

1 6       25 year 13.38 83.95 85.42 85.63 0.006516 2.06 7.12 7.07 0.59

1 6       50 year 15.78 83.95 85.53 85.77 0.006739 2.21 7.94 7.52 0.60

1 6       75 year 17.41 83.95 85.60 85.86 0.006878 2.31 8.48 7.80 0.62

1 6       100 year 18.68 83.95 85.65 85.93 0.006979 2.39 8.90 8.02 0.62

1 6       100 year + cc 22.41 83.95 85.80 86.12 0.007256 2.59 10.10 8.60 0.65

1 6       1000 year 33.63 83.95 86.16 86.62 0.007925 3.10 13.52 10.08 0.70

1 5       2 year 7.08 83.93 84.82 84.97 0.007056 1.68 4.48 6.43 0.59

1 5       5 year 9.14 83.93 84.94 85.12 0.007827 1.90 5.22 6.82 0.63

1 5       10 year 10.79 83.93 85.02 85.23 0.008203 2.05 5.78 7.30 0.65

1 5       25 year 13.38 83.93 85.13 85.38 0.008837 2.28 6.62 7.94 0.69

1 5       50 year 15.78 83.93 85.22 85.52 0.009392 2.48 7.35 8.46 0.72

1 5       75 year 17.41 83.93 85.27 85.07 85.60 0.009783 2.60 7.82 8.79 0.74

1 5       100 year 18.68 83.93 85.31 85.12 85.66 0.010088 2.70 8.18 9.02 0.75

1 5       100 year + cc 22.41 83.93 85.42 85.27 85.84 0.010895 2.96 9.19 9.49 0.79

1 5       1000 year 33.63 83.93 85.68 85.63 86.31 0.013340 3.66 11.78 10.46 0.90

1 4       2 year 7.08 83.83 84.62 84.74 0.007425 1.54 4.59 6.89 0.60

1 4       5 year 9.14 83.83 84.73 84.88 0.007786 1.70 5.38 7.14 0.63

1 4       10 year 10.79 83.83 84.81 84.98 0.008001 1.81 5.96 7.31 0.64

1 4       25 year 13.38 83.83 84.93 85.13 0.008295 1.96 6.82 7.56 0.66

1 4       50 year 15.78 83.83 85.03 85.25 0.008445 2.09 7.59 8.29 0.67

1 4       75 year 17.41 83.83 85.09 85.33 0.008560 2.17 8.10 8.75 0.68

1 4       100 year 18.68 83.83 85.13 85.38 0.008646 2.23 8.50 9.09 0.69

1 4       100 year + cc 22.41 83.83 85.26 85.54 0.008816 2.38 9.69 9.88 0.71

1 4       1000 year 33.63 83.83 85.58 85.96 0.009055 2.74 13.06 10.82 0.74



HEC-RAS  Plan: Block36.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 3       2 year 7.08 83.63 84.40 84.51 0.006761 1.44 4.91 7.81 0.58

1 3       5 year 9.14 83.63 84.52 84.64 0.006665 1.56 5.86 8.15 0.59

1 3       10 year 10.79 83.63 84.61 84.74 0.006609 1.64 6.59 8.41 0.59

1 3       25 year 13.38 83.63 84.73 84.89 0.006617 1.75 7.64 8.76 0.60

1 3       50 year 15.78 83.63 84.83 85.01 0.006651 1.85 8.55 9.06 0.61

1 3       75 year 17.41 83.63 84.90 85.08 0.006631 1.91 9.14 9.36 0.61

1 3       100 year 18.68 83.63 84.94 85.14 0.006623 1.95 9.59 9.59 0.61

1 3       100 year + cc 22.41 83.63 85.08 85.29 0.006568 2.07 10.91 10.21 0.62

1 3       1000 year 33.63 83.63 85.43 85.70 0.006388 2.34 14.77 11.80 0.63

1 2       2 year 7.08 83.22 84.13 84.23 0.006341 1.40 5.05 7.47 0.54

1 2       5 year 9.14 83.22 84.24 84.36 0.006633 1.56 5.87 7.50 0.56

1 2       10 year 10.79 83.22 84.32 84.46 0.006837 1.67 6.47 7.53 0.57

1 2       25 year 13.38 83.22 84.43 84.60 0.007066 1.82 7.35 7.78 0.59

1 2       50 year 15.78 83.22 84.53 84.72 0.007303 1.96 8.10 8.06 0.61

1 2       75 year 17.41 83.22 84.59 84.80 0.007460 2.04 8.59 8.24 0.62

1 2       100 year 18.68 83.22 84.63 84.86 0.007562 2.11 8.97 8.38 0.62

1 2       100 year + cc 22.41 83.22 84.76 85.02 0.007907 2.28 10.02 8.74 0.64

1 2       1000 year 33.63 83.22 85.08 85.45 0.008484 2.72 13.02 10.01 0.68

1 1       2 year 7.08 83.32 83.98 83.83 84.10 0.008901 1.55 4.56 7.87 0.65

1 1       5 year 9.14 83.32 84.08 83.91 84.23 0.008907 1.70 5.37 7.92 0.66

1 1       10 year 10.79 83.32 84.15 83.97 84.32 0.008903 1.81 5.98 7.96 0.66

1 1       25 year 13.38 83.32 84.26 84.06 84.46 0.008901 1.95 6.86 8.09 0.67

1 1       50 year 15.78 83.32 84.35 84.14 84.58 0.008904 2.08 7.60 8.38 0.68

1 1       75 year 17.41 83.32 84.41 84.19 84.65 0.008902 2.16 8.09 8.59 0.69

1 1       100 year 18.68 83.32 84.46 84.23 84.71 0.008902 2.22 8.46 8.74 0.69

1 1       100 year + cc 22.41 83.32 84.57 84.33 84.87 0.008914 2.39 9.53 9.18 0.71

1 1       1000 year 33.63 83.32 84.89 84.63 85.29 0.008904 2.81 12.61 10.32 0.74
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50% Blockage at Vehicle Bridge (XS35.5) Results 



  

HEC-RAS  Plan: Block35.5 (3)   River: Hunsworth Beck   Reach: 1

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)  

1 43      2 year 7.08 94.65 95.82 95.25 95.86 0.001321 0.84 12.29 29.33 0.28

1 43      5 year 9.14 94.65 95.99 95.35 96.02 0.001122 0.86 17.71 36.58 0.26

1 43      10 year 10.79 94.65 96.10 95.42 96.14 0.001011 0.88 22.28 41.73 0.25

1 43      25 year 13.38 94.65 96.27 95.55 96.30 0.000890 0.89 29.64 48.88 0.24

1 43      50 year 15.78 94.65 96.39 95.65 96.42 0.000830 0.91 36.19 54.46 0.24

1 43      75 year 17.41 94.65 96.53 95.70 96.56 0.000674 0.87 44.10 60.53 0.22

1 43      100 year 18.68 94.65 96.63 95.74 96.65 0.000588 0.85 50.36 64.92 0.21

1 43      100 year + cc 22.41 94.65 96.87 95.84 96.90 0.000452 0.81 67.57 75.70 0.18

1 43      1000 year 33.63 94.65 97.48 96.07 97.50 0.000275 0.76 121.89 102.56 0.15

1 42      2 year 7.08 93.96 95.81 94.74 95.83 0.000644 0.69 13.76 32.36 0.19

1 42      5 year 9.14 93.96 95.97 94.85 96.00 0.000650 0.75 19.72 40.26 0.19

1 42      10 year 10.79 93.96 96.09 94.94 96.12 0.000639 0.78 24.76 45.89 0.19

1 42      25 year 13.38 93.96 96.25 95.06 96.28 0.000616 0.81 32.89 53.73 0.19

1 42      50 year 15.78 93.96 96.38 95.17 96.41 0.000604 0.84 40.10 59.84 0.19

1 42      75 year 17.41 93.96 96.52 95.23 96.54 0.000510 0.81 48.95 66.57 0.18

1 42      100 year 18.68 93.96 96.62 95.29 96.64 0.000455 0.79 55.93 71.43 0.17

1 42      100 year + cc 22.41 93.96 96.87 95.42 96.89 0.000365 0.76 75.04 83.31 0.16

1 42      1000 year 33.63 93.96 97.48 95.92 97.49 0.000234 0.71 135.11 112.78 0.13

1 41      2 year 7.08 94.11 95.80 95.81 0.000512 0.58 23.84 50.91 0.17

1 41      5 year 9.14 94.11 95.96 95.98 0.000448 0.59 33.03 58.97 0.16

1 41      10 year 10.79 94.11 96.08 96.10 0.000413 0.60 40.36 64.68 0.16

1 41      25 year 13.38 94.11 96.25 96.26 0.000374 0.62 51.66 72.61 0.15

1 41      50 year 15.78 94.11 96.38 96.39 0.000357 0.63 61.33 78.76 0.15

1 41      75 year 17.41 94.11 96.52 96.53 0.000296 0.61 72.91 85.55 0.14

1 41      100 year 18.68 94.11 96.62 96.63 0.000262 0.59 81.84 90.44 0.13

1 41      100 year + cc 22.41 94.11 96.87 96.87 0.000209 0.57 105.71 102.36 0.12

1 41      1000 year 33.63 94.11 97.48 97.49 0.000139 0.54 177.52 131.89 0.10

1 40      2 year 7.08 94.13 95.78 95.79 0.000514 0.64 25.97 46.42 0.18

1 40      5 year 9.14 94.13 95.95 95.96 0.000470 0.66 34.37 52.98 0.17

1 40      10 year 10.79 94.13 96.07 96.08 0.000445 0.68 40.98 57.63 0.17

1 40      25 year 13.38 94.13 96.23 96.25 0.000418 0.70 51.06 64.06 0.17

1 40      50 year 15.78 94.13 96.36 96.38 0.000408 0.72 59.58 69.04 0.17



HEC-RAS  Plan: Block35.5 (3)   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 40      75 year 17.41 94.13 96.51 96.52 0.000344 0.70 69.87 74.60 0.15

1 40      100 year 18.68 94.13 96.61 96.62 0.000308 0.68 77.73 78.59 0.15

1 40      100 year + cc 22.41 94.13 96.86 96.87 0.000253 0.66 98.54 88.28 0.14

1 40      1000 year 33.63 94.13 97.47 97.48 0.000176 0.64 160.24 112.20 0.12

1 39      2 year 7.08 93.75 95.78 95.79 0.000064 0.22 52.20 71.46 0.06

1 39      5 year 9.14 93.75 95.95 95.95 0.000064 0.24 64.89 79.00 0.07

1 39      10 year 10.79 93.75 96.07 96.07 0.000065 0.26 74.64 84.34 0.07

1 39      25 year 13.38 93.75 96.24 96.24 0.000066 0.28 89.20 91.74 0.07

1 39      50 year 15.78 93.75 96.36 96.37 0.000068 0.30 101.31 97.46 0.07

1 39      75 year 17.41 93.75 96.51 96.51 0.000061 0.30 115.67 103.84 0.07

1 39      100 year 18.68 93.75 96.61 96.61 0.000057 0.30 126.54 108.42 0.07

1 39      100 year + cc 22.41 93.75 96.86 96.86 0.000051 0.30 154.91 119.55 0.06

1 39      1000 year 33.63 93.75 97.47 97.48 0.000042 0.32 236.87 147.04 0.06

1 38      2 year 7.08 93.51 95.78 95.78 0.000189 0.43 47.66 78.36 0.10

1 38      5 year 9.14 93.51 95.95 95.95 0.000179 0.44 61.86 89.38 0.10

1 38      10 year 10.79 93.51 96.07 96.07 0.000173 0.45 73.04 97.17 0.10

1 38      25 year 13.38 93.51 96.23 96.24 0.000165 0.47 90.05 107.96 0.10

1 38      50 year 15.78 93.51 96.36 96.37 0.000162 0.48 104.44 116.31 0.10

1 38      75 year 17.41 93.51 96.51 96.51 0.000137 0.46 121.78 125.64 0.09

1 38      100 year 18.68 93.51 96.61 96.61 0.000123 0.45 135.04 132.33 0.09

1 38      100 year + cc 22.41 93.51 96.86 96.86 0.000102 0.43 170.08 148.56 0.08

1 38      1000 year 33.63 93.51 97.47 97.48 0.000071 0.41 273.91 188.63 0.07

1 37      2 year 7.08 93.65 95.77 94.33 95.78 0.000105 0.36 49.63 68.45 0.08

1 37      5 year 9.14 93.65 95.94 94.45 95.95 0.000110 0.39 61.91 76.89 0.09

1 37      10 year 10.79 93.65 96.06 94.53 96.07 0.000113 0.41 71.45 82.86 0.09

1 37      25 year 13.38 93.65 96.23 94.65 96.23 0.000117 0.44 85.85 91.13 0.09

1 37      50 year 15.78 93.65 96.36 94.84 96.36 0.000121 0.46 97.91 97.52 0.09

1 37      75 year 17.41 93.65 96.50 94.91 96.51 0.000108 0.45 112.45 104.70 0.09

1 37      100 year 18.68 93.65 96.60 94.96 96.61 0.000101 0.45 123.51 109.85 0.09

1 37      100 year + cc 22.41 93.65 96.85 95.07 96.86 0.000089 0.45 152.52 122.33 0.08

1 37      1000 year 33.63 93.65 97.47 95.32 97.47 0.000071 0.45 237.43 153.12 0.08



HEC-RAS  Plan: Block35.5 (3)   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 36.55   Bridge

1 36.5    2 year 7.08 93.36 95.77 95.78 0.000102 0.34 52.51 70.94 0.08

1 36.5    5 year 9.14 93.36 95.94 95.95 0.000107 0.37 65.20 79.28 0.08

1 36.5    10 year 10.79 93.36 96.06 96.07 0.000110 0.39 75.03 85.18 0.08

1 36.5    25 year 13.38 93.36 96.23 96.23 0.000113 0.41 89.80 93.34 0.09

1 36.5    50 year 15.78 93.36 96.36 96.36 0.000118 0.44 102.14 99.65 0.09

1 36.5    75 year 17.41 93.36 96.50 96.50 0.000105 0.43 116.99 106.76 0.08

1 36.5    100 year 18.68 93.36 96.60 96.61 0.000098 0.42 128.25 111.84 0.08

1 36.5    100 year + cc 22.41 93.36 96.85 96.86 0.000087 0.42 157.76 124.18 0.08

1 36.5    1000 year 33.63 93.36 97.47 97.47 0.000069 0.43 243.71 154.61 0.07

1 36.01   2 year 7.08 94.10 95.73 95.77 0.001102 0.93 9.05 6.35 0.24

1 36.01   5 year 9.14 94.10 95.88 95.94 0.001372 1.09 10.02 6.35 0.27

1 36.01   10 year 10.79 94.10 95.99 96.06 0.001590 1.21 10.69 6.35 0.29

1 36.01   25 year 13.38 94.10 96.13 96.22 0.001944 1.39 11.59 6.35 0.32

1 36.01   50 year 15.78 94.10 96.23 96.35 0.002315 1.55 12.24 6.35 0.35

1 36.01   75 year 17.41 94.10 96.37 96.49 0.002328 1.60 13.10 6.35 0.35

1 36.01   100 year 18.68 94.10 96.46 96.59 0.002360 1.64 13.71 6.35 0.35

1 36.01   100 year + cc 22.41 94.10 96.69 96.84 0.002582 1.79 15.13 6.35 0.37

1 36.01   1000 year 33.63 94.10 97.22 97.45 0.003352 2.21 18.49 6.35 0.41

1 36      2 year 7.08 94.10 95.73 94.83 95.77 0.001102 0.93 9.05 6.35 0.24

1 36      5 year 9.14 94.10 95.88 94.94 95.94 0.001373 1.09 10.02 6.35 0.27

1 36      10 year 10.79 94.10 95.99 95.02 96.06 0.001590 1.21 10.69 6.35 0.29

1 36      25 year 13.38 94.10 96.13 95.13 96.22 0.001944 1.39 11.59 6.35 0.32

1 36      50 year 15.78 94.10 96.23 95.23 96.35 0.002315 1.55 12.24 6.35 0.35

1 36      75 year 17.41 94.10 96.37 95.29 96.49 0.002328 1.60 13.10 6.35 0.35

1 36      100 year 18.68 94.10 96.46 95.34 96.59 0.002360 1.64 13.71 6.35 0.35

1 36      100 year + cc 22.41 94.10 96.69 95.47 96.84 0.002582 1.79 15.13 6.35 0.37

1 36      1000 year 33.63 94.10 97.22 95.84 97.45 0.003352 2.21 18.49 6.35 0.41

1 35.5    Bridge

1 35      2 year 7.08 94.10 94.73 94.99 95.56 0.076482 4.05 1.75 2.97 1.68



HEC-RAS  Plan: Block35.5 (3)   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 35      5 year 9.14 94.10 94.88 95.14 95.73 0.063538 4.10 2.34 4.10 1.54

1 35      10 year 10.79 94.10 95.00 95.25 95.85 0.053940 4.11 2.83 4.14 1.43

1 35      25 year 13.38 94.10 95.20 95.42 96.01 0.040521 4.06 3.72 5.14 1.28

1 35      50 year 15.78 94.10 95.90 95.58 96.20 0.008141 2.57 9.14 10.35 0.62

1 35      75 year 17.41 94.10 96.16 95.67 96.39 0.005580 2.33 11.93 11.07 0.53

1 35      100 year 18.68 94.10 96.27 95.74 96.49 0.005058 2.31 13.20 11.07 0.51

1 35      100 year + cc 22.41 94.10 96.51 95.92 96.74 0.004618 2.37 15.87 11.07 0.49

1 35      1000 year 33.63 94.10 97.05 96.33 97.32 0.004478 2.68 21.86 11.07 0.50

1 34.99   2 year 7.08 94.10 94.73 94.99 95.56 0.076455 4.05 1.76 3.25 1.68

1 34.99   5 year 9.14 94.10 94.88 95.13 95.73 0.063002 4.10 2.34 4.10 1.53

1 34.99   10 year 10.79 94.10 95.00 95.25 95.85 0.053505 4.10 2.83 4.14 1.43

1 34.99   25 year 13.38 94.10 95.20 95.43 96.01 0.040185 4.06 3.72 5.14 1.28

1 34.99   50 year 15.78 94.10 95.90 96.20 0.008111 2.57 9.13 10.35 0.62

1 34.99   75 year 17.41 94.10 96.16 96.39 0.005559 2.33 11.92 11.07 0.53

1 34.99   100 year 18.68 94.10 96.27 96.49 0.005039 2.31 13.19 11.07 0.51

1 34.99   100 year + cc 22.41 94.10 96.51 96.74 0.004602 2.37 15.86 11.07 0.49

1 34.99   1000 year 33.63 94.10 97.05 97.32 0.004464 2.68 21.85 11.07 0.50

1 34      2 year 7.08 93.29 94.76 94.01 94.85 0.003958 1.30 5.44 4.36 0.37

1 34      5 year 9.14 93.29 95.02 94.15 95.12 0.003681 1.39 6.68 5.09 0.36

1 34      10 year 10.79 93.29 95.24 94.25 95.34 0.003397 1.43 7.84 5.69 0.35

1 34      25 year 13.38 93.29 95.63 94.39 95.73 0.002734 1.42 10.30 6.79 0.31

1 34      50 year 15.78 93.29 96.04 94.52 96.13 0.002160 1.37 13.28 7.92 0.27

1 34      75 year 17.41 93.29 96.25 94.61 96.34 0.002015 1.38 15.00 8.40 0.26

1 34      100 year 18.68 93.29 96.35 94.73 96.45 0.002038 1.41 15.89 8.40 0.27

1 34      100 year + cc 22.41 93.29 96.58 94.90 96.69 0.002245 1.53 17.84 8.40 0.28

1 34      1000 year 33.63 93.29 97.12 95.38 97.28 0.002960 1.88 22.35 8.40 0.32

1 33.5    Culvert

1 33      2 year 7.08 93.25 94.57 94.69 0.004021 1.54 4.91 4.05 0.43

1 33      5 year 9.14 93.25 94.71 94.87 0.004871 1.78 5.51 4.13 0.47

1 33      10 year 10.79 93.25 94.81 95.00 0.005633 1.98 5.90 4.17 0.51

1 33      25 year 13.38 93.25 94.93 95.18 0.006942 2.27 6.40 4.23 0.56



HEC-RAS  Plan: Block35.5 (3)   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 33      50 year 15.78 93.25 95.01 95.33 0.008355 2.55 6.76 4.27 0.62

1 33      75 year 17.41 93.25 95.06 95.43 0.009312 2.72 6.99 4.30 0.65

1 33      100 year 18.68 93.25 95.10 95.51 0.010134 2.86 7.14 4.32 0.68

1 33      100 year + cc 22.41 93.25 95.16 95.71 0.013297 3.33 7.39 4.34 0.77

1 33      1000 year 33.63 93.25 95.37 95.37 96.36 0.020997 4.48 8.38 4.80 0.99

1 32      2 year 7.08 93.11 94.40 94.06 94.56 0.006312 1.80 4.77 12.08 0.55

1 32      5 year 9.14 93.11 94.54 94.22 94.72 0.006348 1.96 7.21 20.25 0.56

1 32      10 year 10.79 93.11 94.65 94.33 94.83 0.006000 2.01 9.44 22.83 0.55

1 32      25 year 13.38 93.11 94.80 94.97 0.005269 2.02 13.28 26.70 0.53

1 32      50 year 15.78 93.11 94.94 95.09 0.004642 2.01 17.11 30.06 0.50

1 32      75 year 17.41 93.11 95.03 95.17 0.004228 1.99 19.92 32.32 0.48

1 32      100 year 18.68 93.11 95.10 95.23 0.003952 1.97 22.15 33.99 0.47

1 32      100 year + cc 22.41 93.11 95.29 95.40 0.003202 1.90 29.36 38.92 0.43

1 32      1000 year 33.63 93.11 95.79 95.87 0.002107 1.79 51.57 51.22 0.36

1 31      2 year 7.08 92.99 94.18 94.34 0.006722 1.75 4.39 7.12 0.58

1 31      5 year 9.14 92.99 94.30 94.50 0.007279 1.97 5.29 7.77 0.61

1 31      10 year 10.79 92.99 94.38 94.61 0.007920 2.15 5.88 8.18 0.64

1 31      25 year 13.38 92.99 94.47 94.28 94.76 0.009133 2.43 6.67 8.69 0.70

1 31      50 year 15.78 92.99 94.54 94.40 94.89 0.010335 2.69 7.29 9.08 0.75

1 31      75 year 17.41 92.99 94.58 94.47 94.97 0.011227 2.86 7.66 9.30 0.79

1 31      100 year 18.68 92.99 94.61 94.52 95.04 0.012045 3.00 7.90 9.44 0.82

1 31      100 year + cc 22.41 92.99 94.67 94.67 95.22 0.014627 3.41 8.51 9.78 0.91

1 31      1000 year 33.63 92.99 95.04 95.04 95.71 0.013633 3.84 12.55 11.82 0.91

1 30      2 year 7.08 92.70 93.77 93.95 0.009458 1.87 3.79 5.17 0.68

1 30      5 year 9.14 92.70 93.91 93.70 94.12 0.009267 2.04 4.85 20.61 0.69

1 30      10 year 10.79 92.70 94.01 93.79 94.22 0.008300 2.07 7.07 22.67 0.66

1 30      25 year 13.38 92.70 94.14 94.05 94.35 0.007388 2.12 10.17 25.25 0.64

1 30      50 year 15.78 92.70 94.24 94.14 94.45 0.006962 2.18 12.73 27.20 0.63

1 30      75 year 17.41 92.70 94.30 94.19 94.51 0.006718 2.21 14.44 28.42 0.62

1 30      100 year 18.68 92.70 94.35 94.23 94.55 0.006582 2.24 15.71 29.31 0.62

1 30      100 year + cc 22.41 92.70 94.46 94.67 0.006299 2.32 19.30 31.66 0.62

1 30      1000 year 33.63 92.70 94.77 94.98 0.005588 2.48 29.98 37.80 0.60



HEC-RAS  Plan: Block35.5 (3)   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 29      2 year 7.08 92.15 93.43 93.11 93.55 0.006145 1.61 5.03 7.19 0.55

1 29      5 year 9.14 92.15 93.58 93.25 93.72 0.005497 1.68 7.36 13.72 0.53

1 29      10 year 10.79 92.15 93.63 93.35 93.79 0.006440 1.87 8.02 14.32 0.58

1 29      25 year 13.38 92.15 93.73 93.47 93.93 0.006940 2.06 9.54 15.63 0.61

1 29      50 year 15.78 92.15 93.82 93.60 94.04 0.007199 2.21 10.99 16.79 0.63

1 29      75 year 17.41 92.15 93.88 93.67 94.11 0.007374 2.30 11.93 17.50 0.64

1 29      100 year 18.68 92.15 93.92 93.72 94.16 0.007533 2.37 12.63 18.01 0.65

1 29      100 year + cc 22.41 92.15 94.03 93.83 94.30 0.007856 2.55 14.71 19.45 0.67

1 29      1000 year 33.63 92.15 94.30 94.12 94.66 0.008667 3.00 20.66 23.71 0.72

1 28      2 year 7.08 92.08 93.30 92.74 93.36 0.003580 1.27 8.25 10.30 0.41

1 28      5 year 9.14 92.08 93.43 92.86 93.51 0.003910 1.41 9.60 10.59 0.43

1 28      10 year 10.79 92.08 93.54 92.95 93.59 0.002336 1.16 19.54 31.53 0.34

1 28      25 year 13.38 92.08 93.65 93.04 93.70 0.002391 1.25 23.06 32.86 0.35

1 28      50 year 15.78 92.08 93.76 93.24 93.81 0.002326 1.30 26.59 34.13 0.35

1 28      75 year 17.41 92.08 93.83 93.29 93.88 0.002294 1.33 28.89 34.93 0.35

1 28      100 year 18.68 92.08 93.87 93.33 93.93 0.002273 1.35 30.63 35.53 0.35

1 28      100 year + cc 22.41 92.08 94.01 93.47 94.06 0.002247 1.42 35.43 37.13 0.35

1 28      1000 year 33.63 92.08 94.35 93.62 94.41 0.002189 1.59 48.85 41.26 0.36

1 27      2 year 7.08 92.13 93.19 92.74 93.24 0.002813 1.13 8.57 11.12 0.38

1 27      5 year 9.14 92.13 93.31 92.83 93.38 0.003101 1.27 9.94 11.63 0.41

1 27      10 year 10.79 92.13 93.39 92.90 93.47 0.003316 1.38 10.93 11.99 0.43

1 27      25 year 13.38 92.13 93.53 93.00 93.61 0.003030 1.42 15.59 22.89 0.42

1 27      50 year 15.78 92.13 93.63 93.08 93.72 0.003022 1.50 18.02 24.05 0.42

1 27      75 year 17.41 92.13 93.70 93.14 93.79 0.003023 1.55 19.61 24.77 0.43

1 27      100 year 18.68 92.13 93.75 93.18 93.84 0.003023 1.59 20.83 25.31 0.43

1 27      100 year + cc 22.41 92.13 93.88 93.28 93.98 0.003025 1.69 24.27 26.76 0.43

1 27      1000 year 33.63 92.13 94.22 93.60 94.34 0.003019 1.93 33.92 30.24 0.45

1 26      2 year 7.08 91.60 92.85 92.92 0.003373 1.15 6.14 7.97 0.42

1 26      5 year 9.14 91.60 92.98 93.06 0.003751 1.27 7.18 8.70 0.45

1 26      10 year 10.79 91.60 93.06 93.16 0.004004 1.36 7.95 9.21 0.47

1 26      25 year 13.38 91.60 93.18 93.29 0.004321 1.47 9.10 9.92 0.49



HEC-RAS  Plan: Block35.5 (3)   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 26      50 year 15.78 91.60 93.28 93.41 0.004538 1.56 10.13 10.52 0.51

1 26      75 year 17.41 91.60 93.35 93.48 0.004655 1.61 10.81 10.89 0.52

1 26      100 year 18.68 91.60 93.40 93.53 0.004732 1.65 11.33 11.17 0.52

1 26      100 year + cc 22.41 91.60 93.53 93.68 0.004908 1.75 12.83 11.94 0.54

1 26      1000 year 33.63 91.60 93.86 94.05 0.004876 1.97 17.38 16.66 0.55

1 25      2 year 7.08 91.49 92.48 92.57 0.004310 1.36 5.45 7.94 0.48

1 25      5 year 9.14 91.49 92.59 92.71 0.004760 1.53 6.40 8.66 0.51

1 25      10 year 10.79 91.49 92.67 92.81 0.005087 1.65 7.11 9.17 0.53

1 25      25 year 13.38 91.49 92.79 92.96 0.005352 1.80 8.30 9.95 0.55

1 25      50 year 15.78 91.49 92.90 93.08 0.005485 1.93 9.35 10.73 0.57

1 25      75 year 17.41 91.49 92.96 93.16 0.005563 2.01 10.05 11.25 0.57

1 25      100 year 18.68 91.49 93.01 93.22 0.005556 2.06 10.63 11.67 0.58

1 25      100 year + cc 22.41 91.49 93.14 93.38 0.005674 2.22 12.23 12.75 0.59

1 25      1000 year 33.63 91.49 93.44 93.78 0.006416 2.68 16.31 14.77 0.65

1 24      2 year 7.08 91.47 92.34 92.11 92.47 0.007987 1.64 4.41 7.71 0.60

1 24      5 year 9.14 91.47 92.42 92.21 92.60 0.009451 1.90 5.11 9.46 0.66

1 24      10 year 10.79 91.47 92.46 92.29 92.69 0.011307 2.14 5.48 10.20 0.73

1 24      25 year 13.38 91.47 92.43 92.43 92.81 0.019562 2.75 5.19 9.63 0.95

1 24      50 year 15.78 91.47 92.54 92.54 92.94 0.017446 2.82 6.41 11.84 0.91

1 24      75 year 17.41 91.47 92.62 92.62 93.02 0.016095 2.85 7.35 13.08 0.89

1 24      100 year 18.68 91.47 92.66 92.66 93.07 0.015657 2.90 7.99 13.68 0.88

1 24      100 year + cc 22.41 91.47 92.80 92.80 93.22 0.014298 2.99 9.97 15.28 0.86

1 24      1000 year 33.63 91.47 92.98 93.09 93.62 0.018707 3.75 12.79 16.23 1.01

1 23.5    Inl Struct

1 23      2 year 7.08 89.73 90.37 90.32 90.58 0.017369 2.03 3.49 6.32 0.87

1 23      5 year 9.14 89.73 90.47 90.41 90.72 0.017267 2.22 4.12 6.36 0.88

1 23      10 year 10.79 89.73 90.54 90.48 90.82 0.017209 2.35 4.60 6.40 0.88

1 23      25 year 13.38 89.73 90.65 90.59 90.97 0.017260 2.53 5.29 6.44 0.89

1 23      50 year 15.78 89.73 90.74 90.68 91.11 0.017219 2.68 5.90 6.48 0.90

1 23      75 year 17.41 89.73 90.80 90.74 91.19 0.017297 2.77 6.29 6.51 0.90

1 23      100 year 18.68 89.73 90.85 90.78 91.26 0.017406 2.84 6.58 6.52 0.90



HEC-RAS  Plan: Block35.5 (3)   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 23      100 year + cc 22.41 89.73 90.97 90.90 91.44 0.017895 3.04 7.36 6.58 0.92

1 23      1000 year 33.63 89.73 91.28 91.24 91.93 0.019522 3.57 9.42 6.71 0.96

1 22      2 year 7.08 89.18 90.26 90.32 0.002860 1.09 6.51 7.86 0.38

1 22      5 year 9.14 89.18 90.38 90.46 0.003102 1.22 7.51 8.04 0.40

1 22      10 year 10.79 89.18 90.47 90.56 0.003277 1.31 8.24 8.17 0.42

1 22      25 year 13.38 89.18 90.60 90.71 0.003532 1.44 9.29 8.36 0.44

1 22      50 year 15.78 89.18 90.71 90.83 0.003710 1.54 10.22 8.52 0.45

1 22      75 year 17.41 89.18 90.78 90.91 0.003811 1.61 10.83 8.62 0.46

1 22      100 year 18.68 89.18 90.83 90.97 0.003892 1.66 11.28 8.70 0.46

1 22      100 year + cc 22.41 89.18 90.98 91.14 0.004091 1.78 12.57 8.91 0.48

1 22      1000 year 33.63 89.18 91.36 91.59 0.004533 2.09 16.08 9.46 0.51

1 21      2 year 7.08 88.62 89.63 89.44 89.79 0.008839 1.74 4.07 5.71 0.66

1 21      5 year 9.14 88.62 89.76 89.55 89.94 0.009048 1.90 4.81 5.95 0.67

1 21      10 year 10.79 88.62 89.85 89.63 90.06 0.009241 2.01 5.36 6.12 0.69

1 21      25 year 13.38 88.62 89.98 90.22 0.009422 2.16 6.19 6.37 0.70

1 21      50 year 15.78 88.62 90.09 90.36 0.009572 2.28 6.92 6.58 0.71

1 21      75 year 17.41 88.62 90.17 90.45 0.009674 2.36 7.39 6.71 0.72

1 21      100 year 18.68 88.62 90.22 90.51 0.009795 2.42 7.73 6.81 0.72

1 21      100 year + cc 22.41 88.62 90.36 90.69 0.010089 2.57 8.71 7.07 0.74

1 21      1000 year 33.63 88.62 90.73 91.17 0.010554 2.93 11.49 7.78 0.77

1 20      2 year 7.08 88.39 89.40 89.51 0.006639 1.49 4.74 6.97 0.58

1 20      5 year 9.14 88.39 89.54 89.67 0.006398 1.60 5.71 7.29 0.58

1 20      10 year 10.79 88.39 89.63 89.78 0.006252 1.67 6.45 7.53 0.58

1 20      25 year 13.38 88.39 89.78 89.94 0.006099 1.77 7.55 7.87 0.58

1 20      50 year 15.78 88.39 89.90 90.07 0.006032 1.86 8.50 8.15 0.58

1 20      75 year 17.41 88.39 89.97 90.16 0.006014 1.91 9.12 8.33 0.58

1 20      100 year 18.68 88.39 90.03 90.22 0.006008 1.95 9.58 8.46 0.58

1 20      100 year + cc 22.41 88.39 90.18 90.40 0.005993 2.05 10.91 8.83 0.59

1 20      1000 year 33.63 88.39 90.58 90.85 0.005909 2.30 14.65 9.78 0.60

1 19      2 year 7.08 88.35 89.17 89.33 0.009492 1.73 4.09 5.95 0.67

1 19      5 year 9.14 88.35 89.30 89.48 0.009526 1.88 4.85 6.16 0.68



HEC-RAS  Plan: Block35.5 (3)   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 19      10 year 10.79 88.35 89.40 89.60 0.009629 1.98 5.46 6.47 0.69

1 19      25 year 13.38 88.35 89.53 89.76 0.009765 2.11 6.35 6.91 0.70

1 19      50 year 15.78 88.35 89.64 89.89 0.009845 2.21 7.14 7.28 0.71

1 19      75 year 17.41 88.35 89.71 89.98 0.009882 2.27 7.67 7.51 0.72

1 19      100 year 18.68 88.35 89.77 90.04 0.009901 2.32 8.07 7.68 0.72

1 19      100 year + cc 22.41 88.35 89.91 90.21 0.009892 2.43 9.22 8.15 0.73

1 19      1000 year 33.63 88.35 90.33 90.68 0.008866 2.61 12.87 9.33 0.71

1 18      2 year 7.08 87.85 88.98 89.05 0.003014 1.14 6.19 7.31 0.40

1 18      5 year 9.14 87.85 89.11 89.19 0.003375 1.28 7.15 7.75 0.42

1 18      10 year 10.79 87.85 89.20 89.30 0.003614 1.37 7.87 8.07 0.44

1 18      25 year 13.38 87.85 89.33 89.44 0.003923 1.50 8.94 8.51 0.47

1 18      50 year 15.78 87.85 89.44 89.57 0.004138 1.59 9.90 8.89 0.48

1 18      75 year 17.41 87.85 89.51 89.65 0.004255 1.65 10.53 9.13 0.49

1 18      100 year 18.68 87.85 89.56 89.71 0.004331 1.70 11.02 9.32 0.50

1 18      100 year + cc 22.41 87.85 89.71 89.87 0.004494 1.80 12.43 9.82 0.51

1 18      1000 year 33.63 87.85 90.17 90.36 0.004313 1.93 17.42 12.05 0.51

1 17      2 year 7.08 87.74 88.76 88.81 0.003069 1.02 6.93 10.51 0.40

1 17      5 year 9.14 87.74 88.89 88.95 0.002991 1.08 8.44 11.49 0.40

1 17      10 year 10.79 87.74 88.99 89.06 0.002858 1.12 9.62 11.99 0.40

1 17      25 year 13.38 87.74 89.14 89.21 0.002678 1.17 11.40 12.59 0.39

1 17      50 year 15.78 87.74 89.26 89.34 0.002565 1.22 12.96 13.10 0.39

1 17      75 year 17.41 87.74 89.34 89.42 0.002490 1.24 14.02 13.43 0.39

1 17      100 year 18.68 87.74 89.40 89.48 0.002433 1.26 14.85 13.68 0.39

1 17      100 year + cc 22.41 87.74 89.57 89.66 0.002274 1.30 17.24 14.39 0.38

1 17      1000 year 33.63 87.74 90.11 90.20 0.001534 1.33 25.52 16.53 0.33

1 16      2 year 7.08 87.29 88.50 87.96 88.56 0.002333 1.06 6.65 7.13 0.35

1 16      5 year 9.14 87.29 88.65 88.07 88.72 0.002575 1.19 7.68 7.44 0.37

1 16      10 year 10.79 87.29 88.75 88.14 88.83 0.002739 1.28 8.45 7.66 0.39

1 16      25 year 13.38 87.29 88.89 88.25 88.99 0.002952 1.40 9.58 7.98 0.41

1 16      50 year 15.78 87.29 89.01 88.35 89.13 0.003114 1.49 10.58 8.25 0.42

1 16      75 year 17.41 87.29 89.10 88.41 89.22 0.003182 1.55 11.26 8.43 0.43

1 16      100 year 18.68 87.29 89.16 88.45 89.29 0.003225 1.59 11.79 8.57 0.43



HEC-RAS  Plan: Block35.5 (3)   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 16      100 year + cc 22.41 87.29 89.34 88.58 89.48 0.003296 1.68 13.35 9.00 0.44

1 16      1000 year 33.63 87.29 89.92 88.91 90.08 0.002833 1.77 19.05 10.52 0.42

1 15.5    Bridge

1 15      2 year 7.08 87.32 88.44 88.54 0.004180 1.38 5.14 5.40 0.45

1 15      5 year 9.14 87.32 88.56 88.69 0.004917 1.57 5.81 5.57 0.49

1 15      10 year 10.79 87.32 88.65 88.80 0.005475 1.72 6.29 5.69 0.52

1 15      25 year 13.38 87.32 88.77 88.95 0.006314 1.92 6.97 5.86 0.56

1 15      50 year 15.78 87.32 88.86 89.09 0.007051 2.09 7.54 6.00 0.60

1 15      75 year 17.41 87.32 88.93 89.17 0.007457 2.20 7.93 6.08 0.61

1 15      100 year 18.68 87.32 88.98 89.24 0.007740 2.27 8.23 6.15 0.63

1 15      100 year + cc 22.41 87.32 89.12 89.43 0.008395 2.46 9.11 6.34 0.66

1 15      1000 year 33.63 87.32 89.68 90.03 0.007296 2.61 12.89 7.10 0.62

1 14      2 year 7.08 87.36 88.23 88.36 0.008396 1.59 4.45 7.23 0.65

1 14      5 year 9.14 87.36 88.35 88.50 0.008287 1.71 5.34 7.66 0.65

1 14      10 year 10.79 87.36 88.43 88.60 0.008199 1.79 6.03 7.98 0.66

1 14      25 year 13.38 87.36 88.56 88.74 0.008000 1.89 7.08 8.45 0.66

1 14      50 year 15.78 87.36 88.68 88.87 0.007703 1.95 8.07 8.86 0.65

1 14      75 year 17.41 87.36 88.75 88.96 0.007448 1.99 8.77 9.14 0.65

1 14      100 year 18.68 87.36 88.82 89.02 0.007143 2.00 9.36 9.37 0.64

1 14      100 year + cc 22.41 87.36 89.02 89.22 0.006095 1.98 11.31 10.10 0.60

1 14      1000 year 33.63 87.36 89.72 89.88 0.003164 1.74 19.33 12.66 0.45

1 13      2 year 7.08 86.90 87.95 88.01 0.003243 1.11 6.38 8.86 0.42

1 13      5 year 9.14 86.90 88.10 88.17 0.003154 1.18 7.74 9.57 0.42

1 13      10 year 10.79 86.90 88.21 88.28 0.003067 1.22 8.82 10.09 0.42

1 13      25 year 13.38 86.90 88.37 88.45 0.002903 1.27 10.51 10.86 0.41

1 13      50 year 15.78 86.90 88.52 88.60 0.002702 1.30 12.17 11.56 0.40

1 13      75 year 17.41 86.90 88.62 88.70 0.002531 1.30 13.39 12.04 0.39

1 13      100 year 18.68 86.90 88.70 88.79 0.002344 1.30 14.37 12.25 0.38

1 13      100 year + cc 22.41 86.90 88.94 89.02 0.001899 1.29 17.37 12.86 0.35

1 13      1000 year 33.63 86.90 89.70 89.78 0.001064 1.22 27.92 14.82 0.28



HEC-RAS  Plan: Block35.5 (3)   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 12      2 year 7.08 86.55 87.49 87.31 87.66 0.009415 1.80 3.92 5.53 0.68

1 12      5 year 9.14 86.55 87.65 87.43 87.83 0.008924 1.90 4.80 5.96 0.68

1 12      10 year 10.79 86.55 87.77 87.52 87.96 0.008347 1.95 5.55 6.30 0.66

1 12      25 year 13.38 86.55 87.97 87.64 88.16 0.007219 1.96 6.84 6.85 0.63

1 12      50 year 15.78 86.55 88.15 87.75 88.34 0.006203 1.94 8.15 7.37 0.59

1 12      75 year 17.41 86.55 88.28 87.82 88.46 0.005570 1.91 9.11 7.71 0.56

1 12      100 year 18.68 86.55 88.38 87.86 88.56 0.005122 1.89 9.90 7.98 0.54

1 12      100 year + cc 22.41 86.55 88.67 88.00 88.84 0.004031 1.81 12.36 8.78 0.49

1 12      1000 year 33.63 86.55 89.55 88.36 89.68 0.002134 1.59 21.15 11.17 0.37

1 11      2 year 7.08 86.17 87.22 86.91 87.33 0.005774 1.51 4.70 6.02 0.54

1 11      5 year 9.14 86.17 87.41 87.02 87.54 0.005024 1.54 5.94 6.58 0.52

1 11      10 year 10.79 86.17 87.57 87.11 87.69 0.004437 1.54 7.00 6.98 0.49

1 11      25 year 13.38 86.17 87.81 87.23 87.93 0.003655 1.53 8.75 7.54 0.45

1 11      50 year 15.78 86.17 88.03 87.34 88.14 0.003120 1.51 10.44 8.04 0.42

1 11      75 year 17.41 86.17 88.17 87.40 88.29 0.002828 1.50 11.62 8.37 0.41

1 11      100 year 18.68 86.17 88.28 87.45 88.40 0.002631 1.49 12.55 8.63 0.39

1 11      100 year + cc 22.41 86.17 88.60 87.59 88.71 0.002164 1.45 15.41 9.37 0.36

1 11      1000 year 33.63 86.17 89.52 87.93 89.61 0.001161 1.28 32.68 28.87 0.27

1 10.5    2 year 7.08 85.82 86.94 86.53 87.04 0.004482 1.40 5.04 5.59 0.47

1 10.5    5 year 9.14 85.82 87.19 86.65 87.29 0.003640 1.40 6.51 6.06 0.43

1 10.5    10 year 10.79 85.82 87.38 86.73 87.48 0.003215 1.41 7.67 6.40 0.41

1 10.5    25 year 13.38 85.82 87.65 86.86 87.75 0.002745 1.41 9.50 6.90 0.38

1 10.5    50 year 15.78 85.82 87.89 86.97 87.99 0.002440 1.41 11.18 7.34 0.36

1 10.5    75 year 17.41 85.82 88.04 87.04 88.14 0.002272 1.41 12.34 7.62 0.35

1 10.5    100 year 18.68 85.82 88.16 87.09 88.26 0.002156 1.41 13.25 7.84 0.35

1 10.5    100 year + cc 22.41 85.82 88.50 87.23 88.60 0.001872 1.40 15.98 8.45 0.33

1 10.5    1000 year 33.63 85.82 89.45 87.61 89.54 0.001122 1.33 29.30 20.06 0.26

1 10.4    Inl Struct

1 10      2 year 7.08 85.25 86.94 85.96 86.97 0.001036 0.83 8.52 6.64 0.23

1 10      5 year 9.14 85.25 87.19 86.08 87.23 0.001039 0.89 10.25 7.10 0.24

1 10      10 year 10.79 85.25 87.38 86.16 87.42 0.001032 0.93 11.60 7.44 0.24



HEC-RAS  Plan: Block35.5 (3)   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 10      25 year 13.38 85.25 87.65 86.29 87.70 0.001010 0.98 13.70 7.94 0.24

1 10      50 year 15.78 85.25 87.89 86.40 87.94 0.000983 1.01 15.64 8.38 0.24

1 10      75 year 17.41 85.25 88.04 86.47 88.09 0.000961 1.03 16.96 8.63 0.23

1 10      100 year 18.68 85.25 88.16 86.52 88.21 0.000942 1.04 17.98 8.77 0.23

1 10      100 year + cc 22.41 85.25 88.49 86.66 88.55 0.000892 1.07 20.98 9.14 0.23

1 10      1000 year 33.63 85.25 89.45 87.04 89.51 0.000725 1.12 30.19 9.96 0.20

1 9.5     Culvert

1 9       2 year 7.08 83.67 85.97 85.98 0.000407 0.60 11.90 7.05 0.15

1 9       5 year 9.14 83.67 86.12 86.15 0.000532 0.70 13.02 7.30 0.17

1 9       10 year 10.79 83.67 86.24 86.27 0.000627 0.78 13.85 7.48 0.18

1 9       25 year 13.38 83.67 86.39 86.43 0.000771 0.89 15.05 7.70 0.20

1 9       50 year 15.78 83.67 86.52 86.57 0.000897 0.98 16.03 7.73 0.22

1 9       75 year 17.41 83.67 86.60 86.66 0.000980 1.04 16.66 7.73 0.23

1 9       100 year 18.68 83.67 86.66 86.72 0.001046 1.09 17.12 7.73 0.23

1 9       100 year + cc 22.41 83.67 86.82 86.90 0.001237 1.22 18.37 7.73 0.25

1 9       1000 year 33.63 83.67 87.22 87.35 0.001814 1.57 21.48 7.73 0.30

1 8       2 year 7.08 84.94 85.80 85.54 85.91 0.006345 1.50 4.71 6.58 0.57

1 8       5 year 9.14 84.94 85.93 85.64 86.07 0.006268 1.62 5.65 6.91 0.57

1 8       10 year 10.79 84.94 86.04 85.72 86.18 0.006152 1.70 6.36 7.22 0.57

1 8       25 year 13.38 84.94 86.18 85.83 86.34 0.005990 1.82 7.41 7.77 0.58

1 8       50 year 15.78 84.94 86.29 85.92 86.48 0.006016 1.93 8.30 8.21 0.58

1 8       75 year 17.41 84.94 86.36 85.98 86.56 0.006018 1.99 8.90 8.50 0.59

1 8       100 year 18.68 84.94 86.41 86.03 86.62 0.005993 2.05 9.34 8.72 0.59

1 8       100 year + cc 22.41 84.94 86.55 86.15 86.80 0.005962 2.20 10.61 9.34 0.60

1 8       1000 year 33.63 84.94 86.88 86.48 87.23 0.006336 2.62 13.97 10.80 0.64

1 7.5     Inl Struct

1 7       2 year 7.08 83.76 85.24 85.31 0.002776 1.20 5.90 5.14 0.36

1 7       5 year 9.14 83.76 85.40 85.50 0.003154 1.35 6.75 5.22 0.38

1 7       10 year 10.79 83.76 85.52 85.63 0.003391 1.47 7.38 5.80 0.40

1 7       25 year 13.38 83.76 85.68 85.81 0.003742 1.63 8.36 6.38 0.42



HEC-RAS  Plan: Block35.5 (3)   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 7       50 year 15.78 83.76 85.81 85.97 0.004040 1.77 9.22 6.67 0.43

1 7       75 year 17.41 83.76 85.89 86.07 0.004233 1.86 9.78 6.85 0.44

1 7       100 year 18.68 83.76 85.95 86.14 0.004370 1.92 10.21 7.57 0.45

1 7       100 year + cc 22.41 83.76 86.12 86.34 0.004637 2.10 11.55 8.31 0.47

1 7       1000 year 33.63 83.76 86.55 86.86 0.005212 2.53 15.52 10.25 0.52

1 6       2 year 7.08 83.95 85.05 85.17 0.005395 1.56 4.72 5.92 0.51

1 6       5 year 9.14 83.95 85.18 85.34 0.005821 1.74 5.56 6.37 0.54

1 6       10 year 10.79 83.95 85.28 85.46 0.006122 1.87 6.20 6.64 0.56

1 6       25 year 13.38 83.95 85.42 85.63 0.006516 2.06 7.12 7.07 0.59

1 6       50 year 15.78 83.95 85.53 85.77 0.006739 2.21 7.94 7.52 0.60

1 6       75 year 17.41 83.95 85.60 85.86 0.006878 2.31 8.48 7.80 0.62

1 6       100 year 18.68 83.95 85.65 85.93 0.006979 2.39 8.90 8.02 0.62

1 6       100 year + cc 22.41 83.95 85.80 86.12 0.007256 2.59 10.10 8.60 0.65

1 6       1000 year 33.63 83.95 86.16 86.62 0.007925 3.10 13.52 10.08 0.70

1 5       2 year 7.08 83.93 84.82 84.97 0.007056 1.68 4.48 6.43 0.59

1 5       5 year 9.14 83.93 84.94 85.12 0.007827 1.90 5.22 6.82 0.63

1 5       10 year 10.79 83.93 85.02 85.23 0.008203 2.05 5.78 7.30 0.65

1 5       25 year 13.38 83.93 85.13 85.38 0.008837 2.28 6.62 7.94 0.69

1 5       50 year 15.78 83.93 85.22 85.52 0.009392 2.48 7.35 8.46 0.72

1 5       75 year 17.41 83.93 85.27 85.07 85.60 0.009783 2.60 7.82 8.79 0.74

1 5       100 year 18.68 83.93 85.31 85.12 85.66 0.010088 2.70 8.18 9.02 0.75

1 5       100 year + cc 22.41 83.93 85.42 85.27 85.84 0.010895 2.96 9.19 9.49 0.79

1 5       1000 year 33.63 83.93 85.68 85.63 86.31 0.013340 3.66 11.78 10.46 0.90

1 4       2 year 7.08 83.83 84.62 84.74 0.007425 1.54 4.59 6.89 0.60

1 4       5 year 9.14 83.83 84.73 84.88 0.007786 1.70 5.38 7.14 0.63

1 4       10 year 10.79 83.83 84.81 84.98 0.008001 1.81 5.96 7.31 0.64

1 4       25 year 13.38 83.83 84.93 85.13 0.008295 1.96 6.82 7.56 0.66

1 4       50 year 15.78 83.83 85.03 85.25 0.008445 2.09 7.59 8.29 0.67

1 4       75 year 17.41 83.83 85.09 85.33 0.008560 2.17 8.10 8.75 0.68

1 4       100 year 18.68 83.83 85.13 85.38 0.008646 2.23 8.50 9.09 0.69

1 4       100 year + cc 22.41 83.83 85.26 85.54 0.008816 2.38 9.69 9.88 0.71

1 4       1000 year 33.63 83.83 85.58 85.96 0.009055 2.74 13.06 10.82 0.74



HEC-RAS  Plan: Block35.5 (3)   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 3       2 year 7.08 83.63 84.40 84.51 0.006761 1.44 4.91 7.81 0.58

1 3       5 year 9.14 83.63 84.52 84.64 0.006665 1.56 5.86 8.15 0.59

1 3       10 year 10.79 83.63 84.61 84.74 0.006609 1.64 6.59 8.41 0.59

1 3       25 year 13.38 83.63 84.73 84.89 0.006617 1.75 7.64 8.76 0.60

1 3       50 year 15.78 83.63 84.83 85.01 0.006651 1.85 8.55 9.06 0.61

1 3       75 year 17.41 83.63 84.90 85.08 0.006631 1.91 9.14 9.36 0.61

1 3       100 year 18.68 83.63 84.94 85.14 0.006623 1.95 9.59 9.59 0.61

1 3       100 year + cc 22.41 83.63 85.08 85.29 0.006569 2.07 10.91 10.21 0.62

1 3       1000 year 33.63 83.63 85.43 85.70 0.006388 2.34 14.77 11.80 0.63

1 2       2 year 7.08 83.22 84.13 84.23 0.006341 1.40 5.05 7.47 0.54

1 2       5 year 9.14 83.22 84.24 84.36 0.006633 1.56 5.87 7.50 0.56

1 2       10 year 10.79 83.22 84.32 84.46 0.006837 1.67 6.47 7.53 0.57

1 2       25 year 13.38 83.22 84.43 84.60 0.007066 1.82 7.35 7.78 0.59

1 2       50 year 15.78 83.22 84.53 84.72 0.007303 1.96 8.10 8.06 0.61

1 2       75 year 17.41 83.22 84.59 84.80 0.007460 2.04 8.59 8.24 0.62

1 2       100 year 18.68 83.22 84.63 84.86 0.007562 2.11 8.97 8.38 0.62

1 2       100 year + cc 22.41 83.22 84.76 85.02 0.007908 2.28 10.02 8.74 0.64

1 2       1000 year 33.63 83.22 85.08 85.45 0.008484 2.72 13.02 10.01 0.68

1 1       2 year 7.08 83.32 83.98 83.83 84.10 0.008901 1.55 4.56 7.87 0.65

1 1       5 year 9.14 83.32 84.08 83.91 84.23 0.008907 1.70 5.37 7.92 0.66

1 1       10 year 10.79 83.32 84.15 83.97 84.32 0.008903 1.81 5.98 7.96 0.66

1 1       25 year 13.38 83.32 84.26 84.06 84.46 0.008901 1.95 6.86 8.09 0.67

1 1       50 year 15.78 83.32 84.35 84.14 84.58 0.008904 2.08 7.60 8.38 0.68

1 1       75 year 17.41 83.32 84.41 84.19 84.65 0.008902 2.16 8.09 8.59 0.69

1 1       100 year 18.68 83.32 84.46 84.23 84.71 0.008902 2.22 8.46 8.74 0.69

1 1       100 year + cc 22.41 83.32 84.57 84.33 84.87 0.008914 2.39 9.53 9.18 0.71

1 1       1000 year 33.63 83.32 84.89 84.63 85.29 0.008904 2.81 12.61 10.32 0.74
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50% Blockage at Stone Arch Culvert (XS33.5) Results 



  

HEC-RAS  Plan: BlockCulv33.5   River: Hunsworth Beck   Reach: 1

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)  

1 43      2 year 7.08 94.65 96.40 95.25 96.41 0.000163 0.41 36.66 54.84 0.11

1 43      5 year 9.14 94.65 96.59 95.35 96.60 0.000156 0.43 47.99 63.29 0.11

1 43      10 year 10.79 94.65 96.73 95.42 96.73 0.000152 0.45 56.74 69.12 0.11

1 43      25 year 13.38 94.65 96.87 95.55 96.88 0.000163 0.49 67.15 75.46 0.11

1 43      50 year 15.78 94.65 97.03 95.65 97.04 0.000156 0.50 79.78 82.51 0.11

1 43      75 year 17.41 94.65 97.13 95.70 97.14 0.000150 0.51 88.68 87.13 0.11

1 43      100 year 18.68 94.65 97.20 95.74 97.21 0.000149 0.52 94.86 90.20 0.11

1 43      100 year + cc 22.41 94.65 97.40 95.84 97.41 0.000142 0.53 113.88 99.05 0.11

1 43      1000 year 33.63 94.65 97.95 96.07 97.96 0.000120 0.56 174.29 123.02 0.10

1 42      2 year 7.08 93.96 96.40 94.74 96.40 0.000116 0.37 41.26 60.77 0.08

1 42      5 year 9.14 93.96 96.59 94.85 96.60 0.000117 0.40 53.81 70.00 0.09

1 42      10 year 10.79 93.96 96.72 94.94 96.73 0.000119 0.42 63.49 76.36 0.09

1 42      25 year 13.38 93.96 96.87 95.06 96.87 0.000131 0.46 74.96 83.27 0.09

1 42      50 year 15.78 93.96 97.03 95.17 97.03 0.000128 0.47 88.91 90.97 0.09

1 42      75 year 17.41 93.96 97.13 95.23 97.14 0.000124 0.48 98.72 96.02 0.09

1 42      100 year 18.68 93.96 97.20 95.29 97.21 0.000124 0.48 105.54 99.37 0.09

1 42      100 year + cc 22.41 93.96 97.40 95.42 97.41 0.000120 0.50 126.50 109.04 0.09

1 42      1000 year 33.63 93.96 97.95 95.92 97.95 0.000104 0.52 193.02 135.23 0.09

1 41      2 year 7.08 94.11 96.40 96.40 0.000068 0.28 63.09 79.83 0.07

1 41      5 year 9.14 94.11 96.59 96.59 0.000067 0.30 79.30 89.08 0.07

1 41      10 year 10.79 94.11 96.72 96.72 0.000068 0.31 91.51 95.45 0.07

1 41      25 year 13.38 94.11 96.87 96.87 0.000075 0.34 105.72 102.37 0.07

1 41      50 year 15.78 94.11 97.03 97.03 0.000073 0.35 122.73 110.08 0.07

1 41      75 year 17.41 94.11 97.13 97.13 0.000072 0.36 134.55 115.14 0.07

1 41      100 year 18.68 94.11 97.20 97.20 0.000072 0.37 142.70 118.50 0.07

1 41      100 year + cc 22.41 94.11 97.40 97.41 0.000071 0.38 167.51 128.19 0.07

1 41      1000 year 33.63 94.11 97.95 97.95 0.000064 0.41 244.45 154.41 0.07

1 40      2 year 7.08 94.13 96.40 96.40 0.000075 0.31 61.92 70.34 0.07

1 40      5 year 9.14 94.13 96.59 96.59 0.000077 0.34 76.13 77.80 0.07

1 40      10 year 10.79 94.13 96.72 96.72 0.000079 0.36 86.76 82.94 0.08

1 40      25 year 13.38 94.13 96.86 96.87 0.000089 0.39 99.04 88.50 0.08

1 40      50 year 15.78 94.13 97.02 97.03 0.000089 0.41 113.72 94.73 0.08



HEC-RAS  Plan: BlockCulv33.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 40      75 year 17.41 94.13 97.13 97.13 0.000088 0.42 123.87 98.80 0.08

1 40      100 year 18.68 94.13 97.20 97.20 0.000089 0.43 130.86 101.51 0.08

1 40      100 year + cc 22.41 94.13 97.40 97.40 0.000089 0.45 152.06 109.33 0.08

1 40      1000 year 33.63 94.13 97.94 97.95 0.000083 0.49 217.37 130.49 0.08

1 39      2 year 7.08 93.75 96.40 96.40 0.000013 0.13 104.38 98.86 0.03

1 39      5 year 9.14 93.75 96.59 96.59 0.000014 0.15 124.17 107.44 0.03

1 39      10 year 10.79 93.75 96.72 96.72 0.000015 0.16 138.77 113.35 0.03

1 39      25 year 13.38 93.75 96.86 96.86 0.000018 0.18 155.47 119.76 0.04

1 39      50 year 15.78 93.75 97.02 97.02 0.000019 0.19 175.22 126.92 0.04

1 39      75 year 17.41 93.75 97.13 97.13 0.000019 0.20 188.78 131.61 0.04

1 39      100 year 18.68 93.75 97.20 97.20 0.000020 0.21 198.07 134.73 0.04

1 39      100 year + cc 22.41 93.75 97.40 97.40 0.000021 0.22 226.06 143.72 0.04

1 39      1000 year 33.63 93.75 97.94 97.95 0.000022 0.26 310.95 168.06 0.04

1 38      2 year 7.08 93.51 96.40 96.40 0.000030 0.21 108.36 118.49 0.04

1 38      5 year 9.14 93.51 96.59 96.59 0.000031 0.22 132.30 130.97 0.04

1 38      10 year 10.79 93.51 96.72 96.72 0.000032 0.23 150.20 139.58 0.05

1 38      25 year 13.38 93.51 96.86 96.86 0.000036 0.26 170.88 148.91 0.05

1 38      50 year 15.78 93.51 97.02 97.02 0.000036 0.27 195.57 159.33 0.05

1 38      75 year 17.41 93.51 97.13 97.13 0.000035 0.27 212.65 166.16 0.05

1 38      100 year 18.68 93.51 97.20 97.20 0.000036 0.28 224.41 170.70 0.05

1 38      100 year + cc 22.41 93.51 97.40 97.40 0.000036 0.29 260.07 183.79 0.05

1 38      1000 year 33.63 93.51 97.94 97.95 0.000033 0.31 369.85 219.24 0.05

1 37      2 year 7.08 93.65 96.39 94.33 96.40 0.000022 0.20 101.66 99.42 0.04

1 37      5 year 9.14 93.65 96.59 94.45 96.59 0.000025 0.22 121.64 108.99 0.04

1 37      10 year 10.79 93.65 96.72 94.53 96.72 0.000027 0.24 136.49 115.60 0.05

1 37      25 year 13.38 93.65 96.86 94.65 96.86 0.000031 0.27 153.54 122.75 0.05

1 37      50 year 15.78 93.65 97.02 94.84 97.02 0.000033 0.28 173.83 130.74 0.05

1 37      75 year 17.41 93.65 97.13 94.91 97.13 0.000033 0.29 187.82 135.98 0.05

1 37      100 year 18.68 93.65 97.20 94.96 97.20 0.000034 0.30 197.43 139.47 0.05

1 37      100 year + cc 22.41 93.65 97.40 95.07 97.40 0.000035 0.31 226.48 149.51 0.05

1 37      1000 year 33.63 93.65 97.94 95.32 97.94 0.000035 0.35 315.32 176.72 0.06



HEC-RAS  Plan: BlockCulv33.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 36.55   Bridge

1 36.5    2 year 7.08 93.36 96.39 96.40 0.000022 0.19 106.04 101.57 0.04

1 36.5    5 year 9.14 93.36 96.59 96.59 0.000024 0.21 126.42 111.03 0.04

1 36.5    10 year 10.79 93.36 96.72 96.72 0.000026 0.22 141.52 117.55 0.04

1 36.5    25 year 13.38 93.36 96.86 96.86 0.000030 0.25 158.85 124.62 0.05

1 36.5    50 year 15.78 93.36 97.02 97.02 0.000032 0.27 179.43 132.52 0.05

1 36.5    75 year 17.41 93.36 97.13 97.13 0.000032 0.27 193.60 137.69 0.05

1 36.5    100 year 18.68 93.36 97.20 97.20 0.000033 0.28 203.33 141.13 0.05

1 36.5    100 year + cc 22.41 93.36 97.40 97.40 0.000034 0.30 232.70 151.06 0.05

1 36.5    1000 year 33.63 93.36 97.94 97.94 0.000035 0.33 322.29 177.94 0.05

1 36      2 year 7.08 93.36 96.38 94.22 96.39 0.000221 0.53 15.77 6.35 0.10

1 36      5 year 9.14 93.36 96.57 94.36 96.58 0.000304 0.63 16.94 6.35 0.12

1 36      10 year 10.79 93.36 96.69 94.46 96.72 0.000375 0.72 17.75 6.35 0.13

1 36      25 year 13.38 93.36 96.82 94.62 96.86 0.000510 0.85 18.59 6.35 0.15

1 36      50 year 15.78 93.36 96.97 94.75 97.02 0.000621 0.96 19.54 6.35 0.17

1 36      75 year 17.41 93.36 97.07 94.82 97.12 0.000696 1.02 20.16 6.35 0.18

1 36      100 year 18.68 93.36 97.14 94.87 97.19 0.000760 1.08 20.56 6.35 0.19

1 36      100 year + cc 22.41 93.36 97.32 95.01 97.39 0.000947 1.23 21.73 6.35 0.21

1 36      1000 year 33.63 93.36 97.80 95.39 97.93 0.001509 1.62 24.81 6.35 0.25

1 35.5    Bridge

1 35      2 year 7.08 93.40 96.37 94.29 96.38 0.000406 0.66 16.24 11.07 0.13

1 35      5 year 9.14 93.40 96.55 94.46 96.57 0.000515 0.78 18.26 11.07 0.14

1 35      10 year 10.79 93.40 96.67 94.58 96.70 0.000602 0.87 19.63 11.07 0.16

1 35      25 year 13.38 93.40 96.80 94.75 96.84 0.000781 1.01 21.03 11.07 0.18

1 35      50 year 15.78 93.40 96.95 94.94 96.99 0.000901 1.12 22.66 11.07 0.19

1 35      75 year 17.41 93.40 97.04 95.03 97.10 0.000975 1.19 23.72 11.07 0.20

1 35      100 year 18.68 93.40 97.10 95.10 97.16 0.001043 1.24 24.41 11.07 0.21

1 35      100 year + cc 22.41 93.40 97.28 95.34 97.36 0.001225 1.39 26.39 11.07 0.23

1 35      1000 year 33.63 93.40 97.76 95.95 97.88 0.001699 1.77 31.68 11.07 0.28

1 34      2 year 7.08 93.29 96.37 94.01 96.38 0.000287 0.53 16.02 8.40 0.10



HEC-RAS  Plan: BlockCulv33.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 34      5 year 9.14 93.29 96.55 94.15 96.57 0.000388 0.63 17.55 8.40 0.12

1 34      10 year 10.79 93.29 96.67 94.25 96.70 0.000473 0.71 18.59 8.40 0.13

1 34      25 year 13.38 93.29 96.80 94.39 96.83 0.000637 0.84 19.66 8.40 0.15

1 34      50 year 15.78 93.29 96.95 94.52 96.99 0.000767 0.94 20.89 8.40 0.16

1 34      75 year 17.41 93.29 97.04 94.61 97.09 0.000853 1.00 21.69 8.40 0.17

1 34      100 year 18.68 93.29 97.10 94.73 97.15 0.000927 1.05 22.21 8.40 0.18

1 34      100 year + cc 22.41 93.29 97.28 94.90 97.35 0.001140 1.19 23.70 8.40 0.19

1 34      1000 year 33.63 93.29 97.75 95.38 97.86 0.001758 1.55 27.68 8.40 0.24

1 33.5    Culvert

1 33      2 year 7.08 93.25 94.57 94.69 0.004021 1.54 4.91 4.05 0.43

1 33      5 year 9.14 93.25 94.71 94.87 0.004871 1.78 5.51 4.13 0.47

1 33      10 year 10.79 93.25 94.81 95.00 0.005633 1.98 5.90 4.17 0.51

1 33      25 year 13.38 93.25 94.93 95.18 0.006942 2.27 6.40 4.23 0.56

1 33      50 year 15.78 93.25 95.01 95.33 0.008355 2.55 6.76 4.27 0.62

1 33      75 year 17.41 93.25 95.06 95.43 0.009312 2.72 6.99 4.30 0.65

1 33      100 year 18.68 93.25 95.10 95.51 0.010134 2.86 7.14 4.32 0.68

1 33      100 year + cc 22.41 93.25 95.16 95.71 0.013297 3.33 7.39 4.34 0.77

1 33      1000 year 33.63 93.25 95.37 95.37 96.36 0.020997 4.48 8.38 4.80 0.99

1 32      2 year 7.08 93.11 94.40 94.06 94.56 0.006312 1.80 4.77 12.08 0.55

1 32      5 year 9.14 93.11 94.54 94.22 94.72 0.006348 1.96 7.21 20.25 0.56

1 32      10 year 10.79 93.11 94.65 94.33 94.83 0.006000 2.01 9.44 22.83 0.55

1 32      25 year 13.38 93.11 94.80 94.97 0.005269 2.02 13.28 26.70 0.53

1 32      50 year 15.78 93.11 94.94 95.09 0.004642 2.01 17.11 30.06 0.50

1 32      75 year 17.41 93.11 95.03 95.17 0.004228 1.99 19.92 32.32 0.48

1 32      100 year 18.68 93.11 95.10 95.23 0.003952 1.97 22.15 33.99 0.47

1 32      100 year + cc 22.41 93.11 95.29 95.40 0.003202 1.90 29.36 38.92 0.43

1 32      1000 year 33.63 93.11 95.79 95.87 0.002107 1.79 51.57 51.22 0.36

1 31      2 year 7.08 92.99 94.18 94.34 0.006722 1.75 4.39 7.12 0.58

1 31      5 year 9.14 92.99 94.30 94.50 0.007279 1.97 5.29 7.77 0.61

1 31      10 year 10.79 92.99 94.38 94.61 0.007920 2.15 5.88 8.18 0.64

1 31      25 year 13.38 92.99 94.47 94.28 94.76 0.009133 2.43 6.67 8.69 0.70



HEC-RAS  Plan: BlockCulv33.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 31      50 year 15.78 92.99 94.54 94.40 94.89 0.010335 2.69 7.29 9.08 0.75

1 31      75 year 17.41 92.99 94.58 94.47 94.97 0.011227 2.86 7.66 9.30 0.79

1 31      100 year 18.68 92.99 94.61 94.52 95.04 0.012045 3.00 7.90 9.44 0.82

1 31      100 year + cc 22.41 92.99 94.67 94.67 95.22 0.014627 3.41 8.51 9.78 0.91

1 31      1000 year 33.63 92.99 95.04 95.04 95.71 0.013633 3.84 12.55 11.82 0.91

1 30      2 year 7.08 92.70 93.77 93.95 0.009458 1.87 3.79 5.17 0.68

1 30      5 year 9.14 92.70 93.91 93.70 94.12 0.009267 2.04 4.85 20.61 0.69

1 30      10 year 10.79 92.70 94.01 93.79 94.22 0.008300 2.07 7.07 22.67 0.66

1 30      25 year 13.38 92.70 94.14 94.05 94.35 0.007388 2.12 10.17 25.25 0.64

1 30      50 year 15.78 92.70 94.24 94.14 94.45 0.006962 2.18 12.73 27.20 0.63

1 30      75 year 17.41 92.70 94.30 94.19 94.51 0.006718 2.21 14.44 28.42 0.62

1 30      100 year 18.68 92.70 94.35 94.23 94.55 0.006582 2.24 15.71 29.31 0.62

1 30      100 year + cc 22.41 92.70 94.46 94.67 0.006299 2.32 19.30 31.66 0.62

1 30      1000 year 33.63 92.70 94.77 94.98 0.005588 2.48 29.98 37.80 0.60

1 29      2 year 7.08 92.15 93.43 93.11 93.55 0.006145 1.61 5.03 7.19 0.55

1 29      5 year 9.14 92.15 93.58 93.25 93.72 0.005497 1.68 7.36 13.72 0.53

1 29      10 year 10.79 92.15 93.63 93.35 93.79 0.006440 1.87 8.02 14.32 0.58

1 29      25 year 13.38 92.15 93.73 93.47 93.93 0.006940 2.06 9.54 15.63 0.61

1 29      50 year 15.78 92.15 93.82 93.60 94.04 0.007199 2.21 10.99 16.79 0.63

1 29      75 year 17.41 92.15 93.88 93.67 94.11 0.007374 2.30 11.93 17.50 0.64

1 29      100 year 18.68 92.15 93.92 93.72 94.16 0.007533 2.37 12.63 18.01 0.65

1 29      100 year + cc 22.41 92.15 94.03 93.83 94.30 0.007856 2.55 14.71 19.45 0.67

1 29      1000 year 33.63 92.15 94.30 94.12 94.66 0.008667 3.00 20.66 23.71 0.72

1 28      2 year 7.08 92.08 93.30 92.74 93.36 0.003580 1.27 8.25 10.30 0.41

1 28      5 year 9.14 92.08 93.43 92.86 93.51 0.003910 1.41 9.60 10.59 0.43

1 28      10 year 10.79 92.08 93.54 92.95 93.59 0.002336 1.16 19.54 31.53 0.34

1 28      25 year 13.38 92.08 93.65 93.04 93.70 0.002391 1.25 23.06 32.86 0.35

1 28      50 year 15.78 92.08 93.76 93.24 93.81 0.002326 1.30 26.59 34.13 0.35

1 28      75 year 17.41 92.08 93.83 93.29 93.88 0.002294 1.33 28.89 34.93 0.35

1 28      100 year 18.68 92.08 93.87 93.33 93.93 0.002273 1.35 30.63 35.53 0.35

1 28      100 year + cc 22.41 92.08 94.01 93.47 94.06 0.002247 1.42 35.43 37.13 0.35

1 28      1000 year 33.63 92.08 94.35 93.62 94.41 0.002189 1.59 48.85 41.26 0.36



HEC-RAS  Plan: BlockCulv33.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 27      2 year 7.08 92.13 93.19 92.74 93.24 0.002813 1.13 8.57 11.12 0.38

1 27      5 year 9.14 92.13 93.31 92.83 93.38 0.003101 1.27 9.94 11.63 0.41

1 27      10 year 10.79 92.13 93.39 92.90 93.47 0.003316 1.38 10.93 11.99 0.43

1 27      25 year 13.38 92.13 93.53 93.00 93.61 0.003030 1.42 15.59 22.89 0.42

1 27      50 year 15.78 92.13 93.63 93.08 93.72 0.003022 1.50 18.02 24.05 0.42

1 27      75 year 17.41 92.13 93.70 93.14 93.79 0.003023 1.55 19.61 24.77 0.43

1 27      100 year 18.68 92.13 93.75 93.18 93.84 0.003023 1.59 20.83 25.31 0.43

1 27      100 year + cc 22.41 92.13 93.88 93.28 93.98 0.003025 1.69 24.27 26.76 0.43

1 27      1000 year 33.63 92.13 94.22 93.60 94.34 0.003019 1.93 33.92 30.24 0.45

1 26      2 year 7.08 91.60 92.85 92.92 0.003373 1.15 6.14 7.97 0.42

1 26      5 year 9.14 91.60 92.98 93.06 0.003751 1.27 7.18 8.70 0.45

1 26      10 year 10.79 91.60 93.06 93.16 0.004004 1.36 7.95 9.21 0.47

1 26      25 year 13.38 91.60 93.18 93.29 0.004321 1.47 9.10 9.92 0.49

1 26      50 year 15.78 91.60 93.28 93.41 0.004538 1.56 10.13 10.52 0.51

1 26      75 year 17.41 91.60 93.35 93.48 0.004655 1.61 10.81 10.89 0.52

1 26      100 year 18.68 91.60 93.40 93.53 0.004732 1.65 11.33 11.17 0.52

1 26      100 year + cc 22.41 91.60 93.53 93.68 0.004908 1.75 12.83 11.94 0.54

1 26      1000 year 33.63 91.60 93.86 94.05 0.004876 1.97 17.38 16.66 0.55

1 25      2 year 7.08 91.49 92.48 92.57 0.004310 1.36 5.45 7.94 0.48

1 25      5 year 9.14 91.49 92.59 92.71 0.004760 1.53 6.40 8.66 0.51

1 25      10 year 10.79 91.49 92.67 92.81 0.005087 1.65 7.11 9.17 0.53

1 25      25 year 13.38 91.49 92.79 92.96 0.005352 1.80 8.30 9.95 0.55

1 25      50 year 15.78 91.49 92.90 93.08 0.005485 1.93 9.35 10.73 0.57

1 25      75 year 17.41 91.49 92.96 93.16 0.005563 2.01 10.05 11.25 0.57

1 25      100 year 18.68 91.49 93.01 93.22 0.005556 2.06 10.63 11.67 0.58

1 25      100 year + cc 22.41 91.49 93.14 93.38 0.005674 2.22 12.23 12.75 0.59

1 25      1000 year 33.63 91.49 93.44 93.78 0.006416 2.68 16.31 14.77 0.65

1 24      2 year 7.08 91.47 92.34 92.11 92.47 0.007987 1.64 4.41 7.71 0.60

1 24      5 year 9.14 91.47 92.42 92.21 92.60 0.009451 1.90 5.11 9.46 0.66

1 24      10 year 10.79 91.47 92.46 92.29 92.69 0.011307 2.14 5.48 10.20 0.73

1 24      25 year 13.38 91.47 92.43 92.43 92.81 0.019562 2.75 5.19 9.63 0.95



HEC-RAS  Plan: BlockCulv33.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 24      50 year 15.78 91.47 92.54 92.54 92.94 0.017446 2.82 6.41 11.84 0.91

1 24      75 year 17.41 91.47 92.62 92.62 93.02 0.016095 2.85 7.35 13.08 0.89

1 24      100 year 18.68 91.47 92.66 92.66 93.07 0.015657 2.90 7.99 13.68 0.88

1 24      100 year + cc 22.41 91.47 92.80 92.80 93.22 0.014298 2.99 9.97 15.28 0.86

1 24      1000 year 33.63 91.47 92.98 93.09 93.62 0.018707 3.75 12.79 16.23 1.01

1 23.5    Inl Struct

1 23      2 year 7.08 89.73 90.37 90.32 90.58 0.017369 2.03 3.49 6.32 0.87

1 23      5 year 9.14 89.73 90.47 90.41 90.72 0.017267 2.22 4.12 6.36 0.88

1 23      10 year 10.79 89.73 90.54 90.48 90.82 0.017209 2.35 4.60 6.40 0.88

1 23      25 year 13.38 89.73 90.65 90.59 90.97 0.017260 2.53 5.29 6.44 0.89

1 23      50 year 15.78 89.73 90.74 90.68 91.11 0.017219 2.68 5.90 6.48 0.90

1 23      75 year 17.41 89.73 90.80 90.74 91.19 0.017297 2.77 6.29 6.51 0.90

1 23      100 year 18.68 89.73 90.85 90.78 91.26 0.017406 2.84 6.58 6.52 0.90

1 23      100 year + cc 22.41 89.73 90.97 90.90 91.44 0.017895 3.04 7.36 6.58 0.92

1 23      1000 year 33.63 89.73 91.28 91.24 91.93 0.019522 3.57 9.42 6.71 0.96

1 22      2 year 7.08 89.18 90.26 90.32 0.002860 1.09 6.51 7.86 0.38

1 22      5 year 9.14 89.18 90.38 90.46 0.003102 1.22 7.51 8.04 0.40

1 22      10 year 10.79 89.18 90.47 90.56 0.003277 1.31 8.24 8.17 0.42

1 22      25 year 13.38 89.18 90.60 90.71 0.003532 1.44 9.29 8.36 0.44

1 22      50 year 15.78 89.18 90.71 90.83 0.003710 1.54 10.22 8.52 0.45

1 22      75 year 17.41 89.18 90.78 90.91 0.003811 1.61 10.83 8.62 0.46

1 22      100 year 18.68 89.18 90.83 90.97 0.003892 1.66 11.28 8.70 0.46

1 22      100 year + cc 22.41 89.18 90.98 91.14 0.004091 1.78 12.57 8.91 0.48

1 22      1000 year 33.63 89.18 91.36 91.59 0.004533 2.09 16.08 9.46 0.51

1 21      2 year 7.08 88.62 89.63 89.44 89.79 0.008839 1.74 4.07 5.71 0.66

1 21      5 year 9.14 88.62 89.76 89.55 89.94 0.009048 1.90 4.81 5.95 0.67

1 21      10 year 10.79 88.62 89.85 89.63 90.06 0.009241 2.01 5.36 6.12 0.69

1 21      25 year 13.38 88.62 89.98 90.22 0.009422 2.16 6.19 6.37 0.70

1 21      50 year 15.78 88.62 90.09 90.36 0.009572 2.28 6.92 6.58 0.71

1 21      75 year 17.41 88.62 90.17 90.45 0.009674 2.36 7.39 6.71 0.72

1 21      100 year 18.68 88.62 90.22 90.51 0.009795 2.42 7.73 6.81 0.72



HEC-RAS  Plan: BlockCulv33.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 21      100 year + cc 22.41 88.62 90.36 90.69 0.010089 2.57 8.71 7.07 0.74

1 21      1000 year 33.63 88.62 90.73 91.17 0.010554 2.93 11.49 7.78 0.77

1 20      2 year 7.08 88.39 89.40 89.51 0.006639 1.49 4.74 6.97 0.58

1 20      5 year 9.14 88.39 89.54 89.67 0.006398 1.60 5.71 7.29 0.58

1 20      10 year 10.79 88.39 89.63 89.78 0.006252 1.67 6.45 7.53 0.58

1 20      25 year 13.38 88.39 89.78 89.94 0.006099 1.77 7.55 7.87 0.58

1 20      50 year 15.78 88.39 89.90 90.07 0.006032 1.86 8.50 8.15 0.58

1 20      75 year 17.41 88.39 89.97 90.16 0.006014 1.91 9.12 8.33 0.58

1 20      100 year 18.68 88.39 90.03 90.22 0.006008 1.95 9.58 8.46 0.58

1 20      100 year + cc 22.41 88.39 90.18 90.40 0.005993 2.05 10.91 8.83 0.59

1 20      1000 year 33.63 88.39 90.58 90.85 0.005909 2.30 14.65 9.78 0.60

1 19      2 year 7.08 88.35 89.17 89.33 0.009492 1.73 4.09 5.95 0.67

1 19      5 year 9.14 88.35 89.30 89.48 0.009526 1.88 4.85 6.16 0.68

1 19      10 year 10.79 88.35 89.40 89.60 0.009629 1.98 5.46 6.47 0.69

1 19      25 year 13.38 88.35 89.53 89.76 0.009765 2.11 6.35 6.91 0.70

1 19      50 year 15.78 88.35 89.64 89.89 0.009845 2.21 7.14 7.28 0.71

1 19      75 year 17.41 88.35 89.71 89.98 0.009882 2.27 7.67 7.51 0.72

1 19      100 year 18.68 88.35 89.77 90.04 0.009901 2.32 8.07 7.68 0.72

1 19      100 year + cc 22.41 88.35 89.91 90.21 0.009892 2.43 9.22 8.15 0.73

1 19      1000 year 33.63 88.35 90.33 90.68 0.008866 2.61 12.87 9.33 0.71

1 18      2 year 7.08 87.85 88.98 89.05 0.003014 1.14 6.19 7.31 0.40

1 18      5 year 9.14 87.85 89.11 89.19 0.003375 1.28 7.15 7.75 0.42

1 18      10 year 10.79 87.85 89.20 89.30 0.003614 1.37 7.87 8.07 0.44

1 18      25 year 13.38 87.85 89.33 89.44 0.003923 1.50 8.94 8.51 0.47

1 18      50 year 15.78 87.85 89.44 89.57 0.004138 1.59 9.90 8.89 0.48

1 18      75 year 17.41 87.85 89.51 89.65 0.004255 1.65 10.53 9.13 0.49

1 18      100 year 18.68 87.85 89.56 89.71 0.004331 1.70 11.02 9.32 0.50

1 18      100 year + cc 22.41 87.85 89.71 89.87 0.004494 1.80 12.43 9.82 0.51

1 18      1000 year 33.63 87.85 90.17 90.36 0.004313 1.93 17.42 12.05 0.51

1 17      2 year 7.08 87.74 88.76 88.81 0.003069 1.02 6.93 10.51 0.40

1 17      5 year 9.14 87.74 88.89 88.95 0.002991 1.08 8.44 11.49 0.40



HEC-RAS  Plan: BlockCulv33.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 17      10 year 10.79 87.74 88.99 89.06 0.002858 1.12 9.62 11.99 0.40

1 17      25 year 13.38 87.74 89.14 89.21 0.002678 1.17 11.40 12.59 0.39

1 17      50 year 15.78 87.74 89.26 89.34 0.002565 1.22 12.96 13.10 0.39

1 17      75 year 17.41 87.74 89.34 89.42 0.002490 1.24 14.02 13.43 0.39

1 17      100 year 18.68 87.74 89.40 89.48 0.002433 1.26 14.85 13.68 0.39

1 17      100 year + cc 22.41 87.74 89.57 89.66 0.002274 1.30 17.24 14.39 0.38

1 17      1000 year 33.63 87.74 90.11 90.20 0.001534 1.33 25.52 16.53 0.33

1 16      2 year 7.08 87.29 88.50 87.96 88.56 0.002333 1.06 6.65 7.13 0.35

1 16      5 year 9.14 87.29 88.65 88.07 88.72 0.002575 1.19 7.68 7.44 0.37

1 16      10 year 10.79 87.29 88.75 88.14 88.83 0.002739 1.28 8.45 7.66 0.39

1 16      25 year 13.38 87.29 88.89 88.25 88.99 0.002952 1.40 9.58 7.98 0.41

1 16      50 year 15.78 87.29 89.01 88.35 89.13 0.003114 1.49 10.58 8.25 0.42

1 16      75 year 17.41 87.29 89.10 88.41 89.22 0.003182 1.55 11.26 8.43 0.43

1 16      100 year 18.68 87.29 89.16 88.45 89.29 0.003225 1.59 11.79 8.57 0.43

1 16      100 year + cc 22.41 87.29 89.34 88.58 89.48 0.003296 1.68 13.35 9.00 0.44

1 16      1000 year 33.63 87.29 89.92 88.91 90.08 0.002833 1.77 19.05 10.52 0.42

1 15.5    Bridge

1 15      2 year 7.08 87.32 88.44 88.54 0.004180 1.38 5.14 5.40 0.45

1 15      5 year 9.14 87.32 88.56 88.69 0.004917 1.57 5.81 5.57 0.49

1 15      10 year 10.79 87.32 88.65 88.80 0.005475 1.72 6.29 5.69 0.52

1 15      25 year 13.38 87.32 88.77 88.95 0.006314 1.92 6.97 5.86 0.56

1 15      50 year 15.78 87.32 88.86 89.09 0.007051 2.09 7.54 6.00 0.60

1 15      75 year 17.41 87.32 88.93 89.17 0.007457 2.20 7.93 6.08 0.61

1 15      100 year 18.68 87.32 88.98 89.24 0.007740 2.27 8.23 6.15 0.63

1 15      100 year + cc 22.41 87.32 89.12 89.43 0.008395 2.46 9.11 6.34 0.66

1 15      1000 year 33.63 87.32 89.68 90.03 0.007296 2.61 12.89 7.10 0.62

1 14      2 year 7.08 87.36 88.23 88.36 0.008396 1.59 4.45 7.23 0.65

1 14      5 year 9.14 87.36 88.35 88.50 0.008287 1.71 5.34 7.66 0.65

1 14      10 year 10.79 87.36 88.43 88.60 0.008199 1.79 6.03 7.98 0.66

1 14      25 year 13.38 87.36 88.56 88.74 0.008000 1.89 7.08 8.45 0.66

1 14      50 year 15.78 87.36 88.68 88.87 0.007703 1.95 8.07 8.86 0.65



HEC-RAS  Plan: BlockCulv33.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 14      75 year 17.41 87.36 88.75 88.96 0.007448 1.99 8.77 9.14 0.65

1 14      100 year 18.68 87.36 88.82 89.02 0.007143 2.00 9.36 9.37 0.64

1 14      100 year + cc 22.41 87.36 89.02 89.22 0.006095 1.98 11.31 10.10 0.60

1 14      1000 year 33.63 87.36 89.72 89.88 0.003164 1.74 19.33 12.66 0.45

1 13      2 year 7.08 86.90 87.95 88.01 0.003243 1.11 6.38 8.86 0.42

1 13      5 year 9.14 86.90 88.10 88.17 0.003154 1.18 7.74 9.57 0.42

1 13      10 year 10.79 86.90 88.21 88.28 0.003067 1.22 8.82 10.09 0.42

1 13      25 year 13.38 86.90 88.37 88.45 0.002903 1.27 10.51 10.86 0.41

1 13      50 year 15.78 86.90 88.52 88.60 0.002702 1.30 12.17 11.56 0.40

1 13      75 year 17.41 86.90 88.62 88.70 0.002531 1.30 13.39 12.04 0.39

1 13      100 year 18.68 86.90 88.70 88.79 0.002344 1.30 14.37 12.25 0.38

1 13      100 year + cc 22.41 86.90 88.94 89.02 0.001899 1.29 17.37 12.86 0.35

1 13      1000 year 33.63 86.90 89.70 89.78 0.001064 1.22 27.92 14.82 0.28

1 12      2 year 7.08 86.55 87.49 87.31 87.66 0.009415 1.80 3.92 5.53 0.68

1 12      5 year 9.14 86.55 87.65 87.43 87.83 0.008924 1.90 4.80 5.96 0.68

1 12      10 year 10.79 86.55 87.77 87.52 87.96 0.008347 1.95 5.55 6.30 0.66

1 12      25 year 13.38 86.55 87.97 87.64 88.16 0.007219 1.96 6.84 6.85 0.63

1 12      50 year 15.78 86.55 88.15 87.75 88.34 0.006203 1.94 8.15 7.37 0.59

1 12      75 year 17.41 86.55 88.28 87.82 88.46 0.005570 1.91 9.11 7.71 0.56

1 12      100 year 18.68 86.55 88.38 87.86 88.56 0.005122 1.89 9.90 7.98 0.54

1 12      100 year + cc 22.41 86.55 88.67 88.00 88.84 0.004031 1.81 12.36 8.78 0.49

1 12      1000 year 33.63 86.55 89.55 88.36 89.68 0.002134 1.59 21.15 11.17 0.37

1 11      2 year 7.08 86.17 87.22 86.91 87.33 0.005774 1.51 4.70 6.02 0.54

1 11      5 year 9.14 86.17 87.41 87.02 87.54 0.005024 1.54 5.94 6.58 0.52

1 11      10 year 10.79 86.17 87.57 87.11 87.69 0.004437 1.54 7.00 6.98 0.49

1 11      25 year 13.38 86.17 87.81 87.23 87.93 0.003655 1.53 8.75 7.54 0.45

1 11      50 year 15.78 86.17 88.03 87.34 88.14 0.003120 1.51 10.44 8.04 0.42

1 11      75 year 17.41 86.17 88.17 87.40 88.29 0.002828 1.50 11.62 8.37 0.41

1 11      100 year 18.68 86.17 88.28 87.45 88.40 0.002631 1.49 12.55 8.63 0.39

1 11      100 year + cc 22.41 86.17 88.60 87.59 88.71 0.002164 1.45 15.41 9.37 0.36

1 11      1000 year 33.63 86.17 89.52 87.93 89.61 0.001161 1.28 32.68 28.87 0.27



HEC-RAS  Plan: BlockCulv33.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 10.5    2 year 7.08 85.82 86.94 86.53 87.04 0.004482 1.40 5.04 5.59 0.47

1 10.5    5 year 9.14 85.82 87.19 86.65 87.29 0.003640 1.40 6.51 6.06 0.43

1 10.5    10 year 10.79 85.82 87.38 86.73 87.48 0.003215 1.41 7.67 6.40 0.41

1 10.5    25 year 13.38 85.82 87.65 86.86 87.75 0.002745 1.41 9.50 6.90 0.38

1 10.5    50 year 15.78 85.82 87.89 86.97 87.99 0.002440 1.41 11.18 7.34 0.36

1 10.5    75 year 17.41 85.82 88.04 87.04 88.14 0.002272 1.41 12.34 7.62 0.35

1 10.5    100 year 18.68 85.82 88.16 87.09 88.26 0.002156 1.41 13.25 7.84 0.35

1 10.5    100 year + cc 22.41 85.82 88.50 87.23 88.60 0.001872 1.40 15.98 8.45 0.33

1 10.5    1000 year 33.63 85.82 89.45 87.61 89.54 0.001122 1.33 29.30 20.06 0.26

1 10.4    Inl Struct

1 10      2 year 7.08 85.25 86.94 85.96 86.97 0.001036 0.83 8.52 6.64 0.23

1 10      5 year 9.14 85.25 87.19 86.08 87.23 0.001039 0.89 10.25 7.10 0.24

1 10      10 year 10.79 85.25 87.38 86.16 87.42 0.001032 0.93 11.60 7.44 0.24

1 10      25 year 13.38 85.25 87.65 86.29 87.70 0.001010 0.98 13.70 7.94 0.24

1 10      50 year 15.78 85.25 87.89 86.40 87.94 0.000983 1.01 15.64 8.38 0.24

1 10      75 year 17.41 85.25 88.04 86.47 88.09 0.000961 1.03 16.96 8.63 0.23

1 10      100 year 18.68 85.25 88.16 86.52 88.21 0.000942 1.04 17.98 8.77 0.23

1 10      100 year + cc 22.41 85.25 88.49 86.66 88.55 0.000892 1.07 20.98 9.14 0.23

1 10      1000 year 33.63 85.25 89.45 87.04 89.51 0.000725 1.12 30.19 9.96 0.20

1 9.5     Culvert

1 9       2 year 7.08 83.67 85.97 85.98 0.000407 0.60 11.90 7.05 0.15

1 9       5 year 9.14 83.67 86.12 86.15 0.000532 0.70 13.02 7.30 0.17

1 9       10 year 10.79 83.67 86.24 86.27 0.000627 0.78 13.85 7.48 0.18

1 9       25 year 13.38 83.67 86.39 86.43 0.000771 0.89 15.05 7.70 0.20

1 9       50 year 15.78 83.67 86.52 86.57 0.000897 0.98 16.03 7.73 0.22

1 9       75 year 17.41 83.67 86.60 86.66 0.000980 1.04 16.66 7.73 0.23

1 9       100 year 18.68 83.67 86.66 86.72 0.001046 1.09 17.12 7.73 0.23

1 9       100 year + cc 22.41 83.67 86.82 86.90 0.001237 1.22 18.37 7.73 0.25

1 9       1000 year 33.63 83.67 87.22 87.35 0.001814 1.57 21.48 7.73 0.30

1 8       2 year 7.08 84.94 85.80 85.54 85.91 0.006345 1.50 4.71 6.58 0.57



HEC-RAS  Plan: BlockCulv33.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 8       5 year 9.14 84.94 85.93 85.64 86.07 0.006268 1.62 5.65 6.91 0.57

1 8       10 year 10.79 84.94 86.04 85.72 86.18 0.006152 1.70 6.36 7.22 0.57

1 8       25 year 13.38 84.94 86.18 85.83 86.34 0.005990 1.82 7.41 7.77 0.58

1 8       50 year 15.78 84.94 86.29 85.92 86.48 0.006016 1.93 8.30 8.21 0.58

1 8       75 year 17.41 84.94 86.36 85.98 86.56 0.006018 1.99 8.90 8.50 0.59

1 8       100 year 18.68 84.94 86.41 86.03 86.62 0.005993 2.05 9.34 8.72 0.59

1 8       100 year + cc 22.41 84.94 86.55 86.15 86.80 0.005962 2.20 10.61 9.34 0.60

1 8       1000 year 33.63 84.94 86.88 86.48 87.23 0.006336 2.62 13.97 10.80 0.64

1 7.5     Inl Struct

1 7       2 year 7.08 83.76 85.24 85.31 0.002776 1.20 5.90 5.14 0.36

1 7       5 year 9.14 83.76 85.40 85.50 0.003154 1.35 6.75 5.22 0.38

1 7       10 year 10.79 83.76 85.52 85.63 0.003391 1.47 7.38 5.80 0.40

1 7       25 year 13.38 83.76 85.68 85.81 0.003742 1.63 8.36 6.38 0.42

1 7       50 year 15.78 83.76 85.81 85.97 0.004040 1.77 9.22 6.67 0.43

1 7       75 year 17.41 83.76 85.89 86.07 0.004233 1.86 9.78 6.85 0.44

1 7       100 year 18.68 83.76 85.95 86.14 0.004370 1.92 10.21 7.57 0.45

1 7       100 year + cc 22.41 83.76 86.12 86.34 0.004638 2.10 11.54 8.31 0.47

1 7       1000 year 33.63 83.76 86.55 86.86 0.005212 2.53 15.52 10.25 0.52

1 6       2 year 7.08 83.95 85.05 85.17 0.005395 1.56 4.72 5.92 0.51

1 6       5 year 9.14 83.95 85.18 85.34 0.005821 1.74 5.56 6.37 0.54

1 6       10 year 10.79 83.95 85.28 85.46 0.006122 1.87 6.20 6.64 0.56

1 6       25 year 13.38 83.95 85.42 85.63 0.006516 2.06 7.12 7.07 0.59

1 6       50 year 15.78 83.95 85.53 85.77 0.006739 2.21 7.94 7.52 0.60

1 6       75 year 17.41 83.95 85.60 85.86 0.006878 2.31 8.48 7.80 0.62

1 6       100 year 18.68 83.95 85.65 85.93 0.006979 2.39 8.90 8.02 0.62

1 6       100 year + cc 22.41 83.95 85.80 86.12 0.007262 2.59 10.09 8.60 0.65

1 6       1000 year 33.63 83.95 86.16 86.62 0.007925 3.10 13.52 10.08 0.70

1 5       2 year 7.08 83.93 84.82 84.97 0.007056 1.68 4.48 6.43 0.59

1 5       5 year 9.14 83.93 84.94 85.12 0.007827 1.90 5.22 6.82 0.63

1 5       10 year 10.79 83.93 85.02 85.23 0.008203 2.05 5.78 7.30 0.65

1 5       25 year 13.38 83.93 85.13 85.38 0.008837 2.28 6.62 7.94 0.69



HEC-RAS  Plan: BlockCulv33.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 5       50 year 15.78 83.93 85.22 85.52 0.009392 2.48 7.35 8.46 0.72

1 5       75 year 17.41 83.93 85.27 85.07 85.60 0.009783 2.60 7.82 8.79 0.74

1 5       100 year 18.68 83.93 85.31 85.12 85.66 0.010088 2.70 8.18 9.02 0.75

1 5       100 year + cc 22.41 83.93 85.42 85.27 85.84 0.010877 2.95 9.20 9.49 0.79

1 5       1000 year 33.63 83.93 85.68 85.63 86.31 0.013340 3.66 11.78 10.46 0.90

1 4       2 year 7.08 83.83 84.62 84.74 0.007425 1.54 4.59 6.89 0.60

1 4       5 year 9.14 83.83 84.73 84.88 0.007786 1.70 5.38 7.14 0.63

1 4       10 year 10.79 83.83 84.81 84.98 0.008001 1.81 5.96 7.31 0.64

1 4       25 year 13.38 83.83 84.93 85.13 0.008295 1.96 6.82 7.56 0.66

1 4       50 year 15.78 83.83 85.03 85.25 0.008445 2.09 7.59 8.29 0.67

1 4       75 year 17.41 83.83 85.09 85.33 0.008560 2.17 8.10 8.75 0.68

1 4       100 year 18.68 83.83 85.13 85.38 0.008646 2.23 8.50 9.09 0.69

1 4       100 year + cc 22.41 83.83 85.26 85.54 0.008817 2.38 9.69 9.88 0.71

1 4       1000 year 33.63 83.83 85.58 85.96 0.009055 2.74 13.06 10.82 0.74

1 3       2 year 7.08 83.63 84.40 84.51 0.006761 1.44 4.91 7.81 0.58

1 3       5 year 9.14 83.63 84.52 84.64 0.006665 1.56 5.86 8.15 0.59

1 3       10 year 10.79 83.63 84.61 84.74 0.006609 1.64 6.59 8.41 0.59

1 3       25 year 13.38 83.63 84.73 84.89 0.006617 1.75 7.64 8.76 0.60

1 3       50 year 15.78 83.63 84.83 85.01 0.006651 1.85 8.55 9.06 0.61

1 3       75 year 17.41 83.63 84.90 85.08 0.006631 1.91 9.14 9.36 0.61

1 3       100 year 18.68 83.63 84.94 85.14 0.006623 1.95 9.59 9.59 0.61

1 3       100 year + cc 22.41 83.63 85.08 85.29 0.006570 2.07 10.91 10.21 0.62

1 3       1000 year 33.63 83.63 85.43 85.70 0.006388 2.34 14.77 11.80 0.63

1 2       2 year 7.08 83.22 84.13 84.23 0.006341 1.40 5.05 7.47 0.54

1 2       5 year 9.14 83.22 84.24 84.36 0.006633 1.56 5.87 7.50 0.56

1 2       10 year 10.79 83.22 84.32 84.46 0.006837 1.67 6.47 7.53 0.57

1 2       25 year 13.38 83.22 84.43 84.60 0.007066 1.82 7.35 7.78 0.59

1 2       50 year 15.78 83.22 84.53 84.72 0.007303 1.96 8.10 8.06 0.61

1 2       75 year 17.41 83.22 84.59 84.80 0.007460 2.04 8.59 8.24 0.62

1 2       100 year 18.68 83.22 84.63 84.86 0.007562 2.11 8.97 8.38 0.62

1 2       100 year + cc 22.41 83.22 84.75 85.02 0.007912 2.28 10.01 8.74 0.64

1 2       1000 year 33.63 83.22 85.08 85.45 0.008484 2.72 13.02 10.01 0.68



HEC-RAS  Plan: BlockCulv33.5   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 1       2 year 7.08 83.32 83.98 83.83 84.10 0.008901 1.55 4.56 7.87 0.65

1 1       5 year 9.14 83.32 84.08 83.91 84.23 0.008907 1.70 5.37 7.92 0.66

1 1       10 year 10.79 83.32 84.15 83.97 84.32 0.008903 1.81 5.98 7.96 0.66

1 1       25 year 13.38 83.32 84.26 84.06 84.46 0.008901 1.95 6.86 8.09 0.67

1 1       50 year 15.78 83.32 84.35 84.14 84.58 0.008904 2.08 7.60 8.38 0.68

1 1       75 year 17.41 83.32 84.41 84.19 84.65 0.008902 2.16 8.09 8.59 0.69

1 1       100 year 18.68 83.32 84.46 84.23 84.71 0.008902 2.22 8.46 8.74 0.69

1 1       100 year + cc 22.41 83.32 84.57 84.33 84.87 0.008914 2.39 9.53 9.18 0.71

1 1       1000 year 33.63 83.32 84.89 84.63 85.29 0.008904 2.81 12.61 10.32 0.74
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50% Blockage at Bridge (XS15.5) Results 



  

HEC-RAS  Plan: Brigde 1   River: Hunsworth Beck   Reach: 1

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)  

1 43      2 year 7.08 94.65 95.53 95.25 95.62 0.005315 1.34 5.70 14.47 0.53

1 43      5 year 9.14 94.65 95.68 95.35 95.77 0.004312 1.35 8.47 22.88 0.49

1 43      10 year 10.79 94.65 95.81 95.42 95.89 0.003186 1.29 12.04 28.95 0.43

1 43      25 year 13.38 94.65 96.03 95.55 96.09 0.002013 1.19 19.46 38.63 0.35

1 43      50 year 15.78 94.65 96.29 95.65 96.33 0.001131 1.02 31.02 50.11 0.28

1 43      75 year 17.41 94.65 96.47 95.70 96.50 0.000810 0.93 40.32 57.71 0.24

1 43      100 year 18.68 94.65 96.57 95.74 96.60 0.000692 0.90 46.58 62.31 0.22

1 43      100 year + cc 22.41 94.65 96.82 95.84 96.84 0.000518 0.85 63.45 73.27 0.20

1 43      1000 year 33.63 94.65 97.43 96.07 97.45 0.000305 0.79 116.41 100.18 0.16

1 42      2 year 7.08 93.96 95.49 94.74 95.53 0.001647 0.94 7.50 7.02 0.29

1 42      5 year 9.14 93.96 95.63 94.85 95.69 0.001809 1.06 9.40 16.48 0.31

1 42      10 year 10.79 93.96 95.77 94.94 95.83 0.001674 1.10 12.09 22.07 0.30

1 42      25 year 13.38 93.96 96.00 95.06 96.05 0.001267 1.06 21.00 41.76 0.27

1 42      50 year 15.78 93.96 96.28 95.17 96.31 0.000802 0.94 34.17 54.87 0.22

1 42      75 year 17.41 93.96 96.45 95.23 96.48 0.000605 0.87 44.65 63.39 0.19

1 42      100 year 18.68 93.96 96.56 95.29 96.58 0.000530 0.84 51.66 68.50 0.18

1 42      100 year + cc 22.41 93.96 96.81 95.42 96.83 0.000416 0.80 70.42 80.60 0.17

1 42      1000 year 33.63 93.96 97.43 95.92 97.44 0.000260 0.74 129.03 110.16 0.14

1 41      2 year 7.08 94.11 95.40 95.46 0.003186 1.11 7.51 31.91 0.40

1 41      5 year 9.14 94.11 95.57 95.63 0.002300 1.07 13.61 40.08 0.35

1 41      10 year 10.79 94.11 95.74 95.78 0.001510 0.97 21.00 48.14 0.29

1 41      25 year 13.38 94.11 95.99 96.01 0.000881 0.84 34.46 60.12 0.23

1 41      50 year 15.78 94.11 96.27 96.29 0.000487 0.71 53.29 73.68 0.18

1 41      75 year 17.41 94.11 96.45 96.46 0.000354 0.65 67.29 82.33 0.15

1 41      100 year 18.68 94.11 96.56 96.57 0.000307 0.63 76.37 87.48 0.14

1 41      100 year + cc 22.41 94.11 96.81 96.82 0.000238 0.60 99.99 99.63 0.13

1 41      1000 year 33.63 94.11 97.42 97.43 0.000153 0.56 170.39 129.26 0.11

1 40      2 year 7.08 94.13 95.12 94.95 95.30 0.009642 1.90 4.39 13.24 0.69

1 40      5 year 9.14 94.13 95.45 95.53 0.003396 1.36 12.89 33.74 0.43

1 40      10 year 10.79 94.13 95.68 95.72 0.001782 1.13 21.39 42.41 0.32

1 40      25 year 13.38 94.13 95.95 95.98 0.000989 0.96 34.68 53.21 0.25

1 40      50 year 15.78 94.13 96.25 96.27 0.000553 0.81 52.19 64.75 0.19



HEC-RAS  Plan: Brigde 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 40      75 year 17.41 94.13 96.44 96.45 0.000409 0.74 64.79 71.91 0.17

1 40      100 year 18.68 94.13 96.54 96.56 0.000359 0.72 72.84 76.13 0.16

1 40      100 year + cc 22.41 94.13 96.80 96.81 0.000287 0.69 93.50 86.04 0.14

1 40      1000 year 33.63 94.13 97.42 97.43 0.000194 0.67 154.11 110.05 0.12

1 39      2 year 7.08 93.75 95.18 95.19 0.000823 0.52 17.01 44.27 0.21

1 39      5 year 9.14 93.75 95.48 95.48 0.000320 0.42 32.34 57.71 0.14

1 39      10 year 10.79 93.75 95.69 95.70 0.000202 0.38 45.66 67.24 0.11

1 39      25 year 13.38 93.75 95.96 95.97 0.000134 0.36 65.66 79.44 0.09

1 39      50 year 15.78 93.75 96.26 96.26 0.000088 0.33 90.91 92.57 0.08

1 39      75 year 17.41 93.75 96.44 96.44 0.000070 0.31 108.64 100.77 0.07

1 39      100 year 18.68 93.75 96.55 96.55 0.000065 0.31 119.81 105.61 0.07

1 39      100 year + cc 22.41 93.75 96.80 96.80 0.000057 0.31 148.10 116.97 0.07

1 39      1000 year 33.63 93.75 97.42 97.42 0.000046 0.33 228.83 144.58 0.06

1 38      2 year 7.08 93.51 95.08 95.16 0.003325 1.30 8.93 32.76 0.40

1 38      5 year 9.14 93.51 95.45 95.47 0.001117 0.91 25.18 56.69 0.24

1 38      10 year 10.79 93.51 95.67 95.69 0.000641 0.76 39.74 71.48 0.19

1 38      25 year 13.38 93.51 95.95 95.96 0.000378 0.65 62.34 89.73 0.15

1 38      50 year 15.78 93.51 96.25 96.26 0.000218 0.54 91.97 109.11 0.11

1 38      75 year 17.41 93.51 96.44 96.44 0.000163 0.49 113.23 121.13 0.10

1 38      100 year 18.68 93.51 96.55 96.55 0.000144 0.48 126.79 128.21 0.10

1 38      100 year + cc 22.41 93.51 96.80 96.80 0.000115 0.45 161.61 144.80 0.09

1 38      1000 year 33.63 93.51 97.42 97.42 0.000078 0.43 263.60 185.04 0.07

1 37      2 year 7.08 93.65 95.02 94.33 95.05 0.001340 0.90 12.08 30.56 0.27

1 37      5 year 9.14 93.65 95.43 94.45 95.44 0.000506 0.68 28.76 50.99 0.18

1 37      10 year 10.79 93.65 95.66 94.53 95.67 0.000339 0.62 42.06 62.69 0.15

1 37      25 year 13.38 93.65 95.94 94.65 95.95 0.000236 0.57 61.90 76.89 0.13

1 37      50 year 15.78 93.65 96.24 94.84 96.25 0.000157 0.51 87.30 91.92 0.11

1 37      75 year 17.41 93.65 96.43 94.91 96.44 0.000126 0.48 105.24 101.20 0.10

1 37      100 year 18.68 93.65 96.54 94.96 96.54 0.000115 0.47 116.58 106.65 0.09

1 37      100 year + cc 22.41 93.65 96.79 95.07 96.80 0.000100 0.47 145.47 119.42 0.09

1 37      1000 year 33.63 93.65 97.41 95.32 97.42 0.000077 0.47 229.01 150.35 0.08



HEC-RAS  Plan: Brigde 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 36.55   Bridge

1 36.5    2 year 7.08 93.36 94.99 95.03 0.001514 0.92 12.02 32.19 0.28

1 36.5    5 year 9.14 93.36 95.42 95.44 0.000504 0.66 30.56 53.54 0.17

1 36.5    10 year 10.79 93.36 95.66 95.67 0.000333 0.59 44.54 65.16 0.14

1 36.5    25 year 13.38 93.36 95.94 95.95 0.000230 0.54 65.12 79.23 0.12

1 36.5    50 year 15.78 93.36 96.24 96.25 0.000152 0.48 91.25 94.11 0.10

1 36.5    75 year 17.41 93.36 96.43 96.43 0.000122 0.45 109.62 103.29 0.09

1 36.5    100 year 18.68 93.36 96.54 96.54 0.000112 0.45 121.19 108.68 0.09

1 36.5    100 year + cc 22.41 93.36 96.79 96.80 0.000097 0.44 150.59 121.30 0.08

1 36.5    1000 year 33.63 93.36 97.41 97.42 0.000075 0.44 235.20 151.87 0.07

1 36      2 year 7.08 93.36 94.92 94.22 94.99 0.002419 1.19 6.48 6.35 0.34

1 36      5 year 9.14 93.36 95.36 94.36 95.42 0.001537 1.11 9.28 6.35 0.27

1 36      10 year 10.79 93.36 95.59 94.46 95.65 0.001442 1.15 10.75 6.35 0.27

1 36      25 year 13.38 93.36 95.86 94.62 95.94 0.001479 1.24 12.48 6.35 0.27

1 36      50 year 15.78 93.36 96.16 94.75 96.24 0.001411 1.28 14.36 6.35 0.26

1 36      75 year 17.41 93.36 96.34 94.82 96.42 0.001396 1.31 15.51 6.35 0.26

1 36      100 year 18.68 93.36 96.44 94.87 96.53 0.001439 1.35 16.17 6.35 0.26

1 36      100 year + cc 22.41 93.36 96.68 95.01 96.78 0.001638 1.49 17.66 6.35 0.28

1 36      1000 year 33.63 93.36 97.23 95.39 97.40 0.002291 1.89 21.15 6.35 0.32

1 35.5    Bridge

1 35      2 year 7.08 93.40 94.75 94.29 94.92 0.008795 1.87 3.79 3.03 0.53

1 35      5 year 9.14 93.40 94.99 94.46 95.19 0.008733 2.00 4.77 4.14 0.53

1 35      10 year 10.79 93.40 95.20 94.58 95.41 0.007807 2.05 5.70 5.12 0.51

1 35      25 year 13.38 93.40 95.59 94.75 95.78 0.005514 1.98 8.30 8.06 0.44

1 35      50 year 15.78 93.40 96.01 94.94 96.16 0.003646 1.82 12.32 11.07 0.37

1 35      75 year 17.41 93.40 96.23 95.03 96.37 0.003052 1.76 14.74 11.07 0.34

1 35      100 year 18.68 93.40 96.34 95.10 96.47 0.002955 1.78 15.93 11.07 0.34

1 35      100 year + cc 22.41 93.40 96.57 95.34 96.72 0.002985 1.89 18.53 11.07 0.35

1 35      1000 year 33.63 93.40 97.12 95.95 97.31 0.003319 2.22 24.58 11.07 0.37

1 34      2 year 7.08 93.29 94.76 94.01 94.85 0.003958 1.30 5.44 4.36 0.37



HEC-RAS  Plan: Brigde 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 34      5 year 9.14 93.29 95.02 94.15 95.12 0.003681 1.39 6.68 5.09 0.36

1 34      10 year 10.79 93.29 95.24 94.25 95.34 0.003397 1.43 7.84 5.69 0.35

1 34      25 year 13.38 93.29 95.63 94.39 95.73 0.002734 1.42 10.30 6.79 0.31

1 34      50 year 15.78 93.29 96.04 94.52 96.13 0.002160 1.37 13.28 7.92 0.27

1 34      75 year 17.41 93.29 96.25 94.61 96.34 0.002015 1.38 15.00 8.40 0.26

1 34      100 year 18.68 93.29 96.35 94.73 96.45 0.002038 1.41 15.89 8.40 0.27

1 34      100 year + cc 22.41 93.29 96.58 94.90 96.69 0.002245 1.53 17.84 8.40 0.28

1 34      1000 year 33.63 93.29 97.12 95.38 97.28 0.002960 1.88 22.35 8.40 0.32

1 33.5    Culvert

1 33      2 year 7.08 93.25 94.57 94.69 0.004021 1.54 4.91 4.05 0.43

1 33      5 year 9.14 93.25 94.71 94.87 0.004871 1.78 5.51 4.13 0.47

1 33      10 year 10.79 93.25 94.81 95.00 0.005633 1.98 5.90 4.17 0.51

1 33      25 year 13.38 93.25 94.93 95.18 0.006942 2.27 6.40 4.23 0.56

1 33      50 year 15.78 93.25 95.01 95.33 0.008355 2.55 6.76 4.27 0.62

1 33      75 year 17.41 93.25 95.06 95.43 0.009312 2.72 6.99 4.30 0.65

1 33      100 year 18.68 93.25 95.10 95.51 0.010134 2.86 7.14 4.32 0.68

1 33      100 year + cc 22.41 93.25 95.16 95.71 0.013297 3.33 7.39 4.34 0.77

1 33      1000 year 33.63 93.25 95.37 95.37 96.36 0.020997 4.48 8.38 4.80 0.99

1 32      2 year 7.08 93.11 94.40 94.06 94.56 0.006312 1.80 4.77 12.08 0.55

1 32      5 year 9.14 93.11 94.54 94.22 94.72 0.006348 1.96 7.21 20.25 0.56

1 32      10 year 10.79 93.11 94.65 94.33 94.83 0.006000 2.01 9.44 22.83 0.55

1 32      25 year 13.38 93.11 94.80 94.97 0.005269 2.02 13.28 26.70 0.53

1 32      50 year 15.78 93.11 94.94 95.09 0.004642 2.01 17.11 30.06 0.50

1 32      75 year 17.41 93.11 95.03 95.17 0.004228 1.99 19.92 32.32 0.48

1 32      100 year 18.68 93.11 95.10 95.23 0.003952 1.97 22.15 33.99 0.47

1 32      100 year + cc 22.41 93.11 95.29 95.40 0.003202 1.90 29.36 38.92 0.43

1 32      1000 year 33.63 93.11 95.79 95.87 0.002107 1.79 51.57 51.22 0.36

1 31      2 year 7.08 92.99 94.18 94.34 0.006722 1.75 4.39 7.12 0.58

1 31      5 year 9.14 92.99 94.30 94.50 0.007279 1.97 5.29 7.77 0.61

1 31      10 year 10.79 92.99 94.38 94.61 0.007920 2.15 5.88 8.18 0.64

1 31      25 year 13.38 92.99 94.47 94.28 94.76 0.009133 2.43 6.67 8.69 0.70



HEC-RAS  Plan: Brigde 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 31      50 year 15.78 92.99 94.54 94.40 94.89 0.010335 2.69 7.29 9.08 0.75

1 31      75 year 17.41 92.99 94.58 94.47 94.97 0.011227 2.86 7.66 9.30 0.79

1 31      100 year 18.68 92.99 94.61 94.52 95.04 0.012045 3.00 7.90 9.44 0.82

1 31      100 year + cc 22.41 92.99 94.67 94.67 95.22 0.014627 3.41 8.51 9.78 0.91

1 31      1000 year 33.63 92.99 95.04 95.04 95.71 0.013633 3.84 12.55 11.82 0.91

1 30      2 year 7.08 92.70 93.77 93.95 0.009458 1.87 3.79 5.17 0.68

1 30      5 year 9.14 92.70 93.91 93.70 94.12 0.009267 2.04 4.85 20.61 0.69

1 30      10 year 10.79 92.70 94.01 93.79 94.22 0.008300 2.07 7.07 22.67 0.66

1 30      25 year 13.38 92.70 94.14 94.05 94.35 0.007388 2.12 10.17 25.25 0.64

1 30      50 year 15.78 92.70 94.24 94.14 94.45 0.006962 2.18 12.73 27.20 0.63

1 30      75 year 17.41 92.70 94.30 94.19 94.51 0.006718 2.21 14.44 28.42 0.62

1 30      100 year 18.68 92.70 94.35 94.23 94.55 0.006582 2.24 15.71 29.31 0.62

1 30      100 year + cc 22.41 92.70 94.46 94.67 0.006299 2.32 19.30 31.66 0.62

1 30      1000 year 33.63 92.70 94.77 94.98 0.005588 2.48 29.98 37.80 0.60

1 29      2 year 7.08 92.15 93.43 93.11 93.55 0.006145 1.61 5.03 7.19 0.55

1 29      5 year 9.14 92.15 93.58 93.25 93.72 0.005497 1.68 7.36 13.72 0.53

1 29      10 year 10.79 92.15 93.63 93.35 93.79 0.006440 1.87 8.02 14.32 0.58

1 29      25 year 13.38 92.15 93.73 93.47 93.93 0.006940 2.06 9.54 15.63 0.61

1 29      50 year 15.78 92.15 93.82 93.60 94.04 0.007199 2.21 10.99 16.79 0.63

1 29      75 year 17.41 92.15 93.88 93.67 94.11 0.007374 2.30 11.93 17.50 0.64

1 29      100 year 18.68 92.15 93.92 93.72 94.16 0.007533 2.37 12.63 18.01 0.65

1 29      100 year + cc 22.41 92.15 94.03 93.83 94.30 0.007856 2.55 14.71 19.45 0.67

1 29      1000 year 33.63 92.15 94.30 94.12 94.66 0.008667 3.00 20.66 23.71 0.72

1 28      2 year 7.08 92.08 93.30 92.74 93.36 0.003580 1.27 8.25 10.30 0.41

1 28      5 year 9.14 92.08 93.43 92.86 93.51 0.003910 1.41 9.60 10.59 0.43

1 28      10 year 10.79 92.08 93.54 92.95 93.59 0.002336 1.16 19.54 31.53 0.34

1 28      25 year 13.38 92.08 93.65 93.04 93.70 0.002391 1.25 23.06 32.86 0.35

1 28      50 year 15.78 92.08 93.76 93.24 93.81 0.002326 1.30 26.59 34.13 0.35

1 28      75 year 17.41 92.08 93.83 93.29 93.88 0.002294 1.33 28.89 34.93 0.35

1 28      100 year 18.68 92.08 93.87 93.33 93.93 0.002273 1.35 30.63 35.53 0.35

1 28      100 year + cc 22.41 92.08 94.01 93.47 94.06 0.002247 1.42 35.43 37.13 0.35

1 28      1000 year 33.63 92.08 94.35 93.62 94.41 0.002189 1.59 48.85 41.26 0.36



HEC-RAS  Plan: Brigde 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 27      2 year 7.08 92.13 93.19 92.74 93.24 0.002813 1.13 8.57 11.12 0.38

1 27      5 year 9.14 92.13 93.31 92.83 93.38 0.003101 1.27 9.94 11.63 0.41

1 27      10 year 10.79 92.13 93.39 92.90 93.47 0.003316 1.38 10.93 11.99 0.43

1 27      25 year 13.38 92.13 93.53 93.00 93.61 0.003030 1.42 15.59 22.89 0.42

1 27      50 year 15.78 92.13 93.63 93.08 93.72 0.003023 1.50 18.02 24.05 0.42

1 27      75 year 17.41 92.13 93.70 93.14 93.79 0.003023 1.55 19.61 24.77 0.43

1 27      100 year 18.68 92.13 93.75 93.18 93.84 0.003023 1.59 20.83 25.31 0.43

1 27      100 year + cc 22.41 92.13 93.88 93.28 93.98 0.003025 1.69 24.27 26.76 0.43

1 27      1000 year 33.63 92.13 94.22 93.60 94.34 0.003019 1.93 33.92 30.24 0.45

1 26      2 year 7.08 91.60 92.85 92.92 0.003373 1.15 6.14 7.97 0.42

1 26      5 year 9.14 91.60 92.98 93.06 0.003751 1.27 7.18 8.70 0.45

1 26      10 year 10.79 91.60 93.06 93.16 0.004004 1.36 7.95 9.21 0.47

1 26      25 year 13.38 91.60 93.18 93.29 0.004321 1.47 9.10 9.92 0.49

1 26      50 year 15.78 91.60 93.28 93.41 0.004538 1.56 10.13 10.51 0.51

1 26      75 year 17.41 91.60 93.35 93.48 0.004655 1.61 10.81 10.89 0.52

1 26      100 year 18.68 91.60 93.40 93.53 0.004732 1.65 11.33 11.17 0.52

1 26      100 year + cc 22.41 91.60 93.53 93.68 0.004908 1.75 12.83 11.94 0.54

1 26      1000 year 33.63 91.60 93.86 94.05 0.004876 1.97 17.38 16.66 0.55

1 25      2 year 7.08 91.49 92.48 92.57 0.004307 1.36 5.46 7.94 0.48

1 25      5 year 9.14 91.49 92.59 92.71 0.004756 1.53 6.40 8.66 0.51

1 25      10 year 10.79 91.49 92.67 92.81 0.005082 1.65 7.12 9.17 0.53

1 25      25 year 13.38 91.49 92.79 92.96 0.005352 1.80 8.30 9.95 0.55

1 25      50 year 15.78 91.49 92.90 93.08 0.005498 1.93 9.35 10.72 0.57

1 25      75 year 17.41 91.49 92.96 93.16 0.005562 2.01 10.05 11.25 0.57

1 25      100 year 18.68 91.49 93.01 93.22 0.005554 2.06 10.63 11.68 0.58

1 25      100 year + cc 22.41 91.49 93.14 93.38 0.005674 2.22 12.23 12.75 0.59

1 25      1000 year 33.63 91.49 93.44 93.78 0.006416 2.68 16.31 14.77 0.65

1 24      2 year 7.08 91.47 92.34 92.11 92.47 0.007987 1.64 4.41 7.71 0.60

1 24      5 year 9.14 91.47 92.42 92.21 92.60 0.009451 1.90 5.11 9.46 0.66

1 24      10 year 10.79 91.47 92.46 92.29 92.69 0.011306 2.14 5.48 10.20 0.73

1 24      25 year 13.38 91.47 92.43 92.43 92.81 0.019598 2.75 5.18 9.62 0.95



HEC-RAS  Plan: Brigde 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 24      50 year 15.78 91.47 92.54 92.54 92.94 0.017475 2.83 6.40 11.83 0.92

1 24      75 year 17.41 91.47 92.62 92.62 93.02 0.016095 2.85 7.35 13.08 0.89

1 24      100 year 18.68 91.47 92.67 92.67 93.07 0.015467 2.89 8.04 13.72 0.88

1 24      100 year + cc 22.41 91.47 92.80 92.80 93.22 0.014295 2.99 9.97 15.28 0.86

1 24      1000 year 33.63 91.47 92.98 93.09 93.62 0.018707 3.75 12.79 16.23 1.01

1 23.5    Inl Struct

1 23      2 year 7.08 89.73 90.39 90.32 90.58 0.015165 1.94 3.65 6.33 0.82

1 23      5 year 9.14 89.73 90.51 90.41 90.73 0.014136 2.08 4.40 6.38 0.80

1 23      10 year 10.79 89.73 90.60 90.48 90.84 0.013446 2.17 4.98 6.42 0.78

1 23      25 year 13.38 89.73 90.73 90.59 91.00 0.012775 2.29 5.84 6.48 0.77

1 23      50 year 15.78 89.73 90.84 90.68 91.14 0.012498 2.40 6.56 6.52 0.77

1 23      75 year 17.41 89.73 90.91 90.74 91.23 0.012456 2.48 7.02 6.55 0.77

1 23      100 year 18.68 89.73 90.97 90.78 91.29 0.012429 2.54 7.36 6.58 0.77

1 23      100 year + cc 22.41 89.73 91.11 90.90 91.48 0.012586 2.70 8.29 6.63 0.77

1 23      1000 year 33.63 89.73 91.46 91.24 91.97 0.013751 3.16 10.63 6.78 0.81

1 22      2 year 7.08 89.18 90.32 90.37 0.002269 1.01 7.03 7.95 0.34

1 22      5 year 9.14 89.18 90.46 90.53 0.002409 1.12 8.17 8.16 0.36

1 22      10 year 10.79 89.18 90.57 90.64 0.002501 1.20 9.02 8.31 0.37

1 22      25 year 13.38 89.18 90.72 90.80 0.002627 1.30 10.27 8.52 0.38

1 22      50 year 15.78 89.18 90.84 90.94 0.002736 1.39 11.34 8.70 0.39

1 22      75 year 17.41 89.18 90.92 91.02 0.002816 1.45 12.01 8.82 0.40

1 22      100 year 18.68 89.18 90.97 91.09 0.002869 1.49 12.53 8.90 0.40

1 22      100 year + cc 22.41 89.18 91.13 91.26 0.003033 1.61 13.94 9.13 0.42

1 22      1000 year 33.63 89.18 91.53 91.71 0.003463 1.90 17.68 9.71 0.45

1 21      2 year 7.08 88.62 90.18 90.22 0.001554 0.95 7.46 6.73 0.29

1 21      5 year 9.14 88.62 90.31 90.37 0.001859 1.09 8.40 6.99 0.32

1 21      10 year 10.79 88.62 90.41 90.48 0.002069 1.19 9.10 7.18 0.34

1 21      25 year 13.38 88.62 90.55 90.64 0.002359 1.32 10.14 7.44 0.36

1 21      50 year 15.78 88.62 90.67 90.78 0.002602 1.43 11.02 7.66 0.38

1 21      75 year 17.41 88.62 90.74 90.86 0.002770 1.50 11.57 7.80 0.39

1 21      100 year 18.68 88.62 90.80 90.92 0.002886 1.56 12.00 7.90 0.40



HEC-RAS  Plan: Brigde 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 21      100 year + cc 22.41 88.62 90.94 91.09 0.003230 1.70 13.15 8.17 0.43

1 21      1000 year 33.63 88.62 91.30 91.52 0.004128 2.08 16.18 8.84 0.49

1 20      2 year 7.08 88.39 90.16 90.18 0.000627 0.66 10.73 8.78 0.19

1 20      5 year 9.14 88.39 90.29 90.32 0.000776 0.77 11.93 9.10 0.21

1 20      10 year 10.79 88.39 90.39 90.43 0.000881 0.84 12.83 9.33 0.23

1 20      25 year 13.38 88.39 90.53 90.58 0.001029 0.94 14.16 9.66 0.25

1 20      50 year 15.78 88.39 90.65 90.70 0.001154 1.03 15.30 9.94 0.27

1 20      75 year 17.41 88.39 90.72 90.78 0.001240 1.09 16.00 10.10 0.28

1 20      100 year 18.68 88.39 90.77 90.84 0.001300 1.13 16.55 10.23 0.28

1 20      100 year + cc 22.41 88.39 90.91 90.99 0.001476 1.24 18.04 10.57 0.30

1 20      1000 year 33.63 88.39 91.27 91.39 0.001935 1.53 21.96 11.42 0.35

1 19      2 year 7.08 88.35 90.15 90.17 0.000574 0.63 11.22 8.81 0.18

1 19      5 year 9.14 88.35 90.28 90.30 0.000727 0.74 12.39 9.18 0.20

1 19      10 year 10.79 88.35 90.37 90.41 0.000837 0.81 13.28 9.45 0.22

1 19      25 year 13.38 88.35 90.51 90.55 0.000994 0.92 14.60 9.83 0.24

1 19      50 year 15.78 88.35 90.62 90.67 0.001127 1.00 15.73 10.15 0.26

1 19      75 year 17.41 88.35 90.69 90.75 0.001218 1.06 16.43 10.35 0.27

1 19      100 year 18.68 88.35 90.74 90.81 0.001281 1.10 16.98 10.50 0.28

1 19      100 year + cc 22.41 88.35 90.88 90.96 0.001470 1.21 18.46 10.89 0.30

1 19      1000 year 33.63 88.35 91.23 91.34 0.001955 1.50 22.41 11.87 0.35

1 18      2 year 7.08 87.85 90.14 90.15 0.000201 0.42 17.05 11.87 0.11

1 18      5 year 9.14 87.85 90.27 90.28 0.000271 0.49 18.63 12.63 0.13

1 18      10 year 10.79 87.85 90.36 90.38 0.000324 0.54 19.85 13.21 0.14

1 18      25 year 13.38 87.85 90.50 90.52 0.000401 0.62 21.69 14.04 0.16

1 18      50 year 15.78 87.85 90.61 90.63 0.000467 0.68 23.31 14.73 0.17

1 18      75 year 17.41 87.85 90.68 90.71 0.000513 0.72 24.32 15.18 0.18

1 18      100 year 18.68 87.85 90.73 90.76 0.000546 0.74 25.13 15.54 0.19

1 18      100 year + cc 22.41 87.85 90.87 90.90 0.000626 0.82 27.43 18.26 0.20

1 18      1000 year 33.63 87.85 91.22 91.27 0.000765 1.01 34.24 20.85 0.23

1 17      2 year 7.08 87.74 90.14 90.14 0.000064 0.28 26.05 16.66 0.07

1 17      5 year 9.14 87.74 90.27 90.27 0.000083 0.33 28.23 17.16 0.08



HEC-RAS  Plan: Brigde 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 17      10 year 10.79 87.74 90.36 90.37 0.000098 0.37 29.86 17.53 0.09

1 17      25 year 13.38 87.74 90.50 90.50 0.000120 0.43 32.26 18.05 0.10

1 17      50 year 15.78 87.74 90.61 90.62 0.000140 0.48 34.31 18.49 0.10

1 17      75 year 17.41 87.74 90.68 90.69 0.000153 0.51 35.58 18.75 0.11

1 17      100 year 18.68 87.74 90.73 90.74 0.000163 0.54 36.57 18.96 0.11

1 17      100 year + cc 22.41 87.74 90.87 90.88 0.000193 0.61 39.21 19.49 0.12

1 17      1000 year 33.63 87.74 91.21 91.25 0.000275 0.79 46.27 21.25 0.15

1 16.01   2 year 7.08 89.29 90.07 90.13 0.003512 1.07 6.65 10.54 0.43

1 16.01   5 year 9.14 89.29 90.19 90.26 0.003525 1.15 7.93 11.16 0.44

1 16.01   10 year 10.79 89.29 90.28 90.35 0.003455 1.21 8.91 11.46 0.44

1 16.01   25 year 13.38 89.29 90.40 90.49 0.003377 1.29 10.37 11.86 0.44

1 16.01   50 year 15.78 89.29 90.51 90.60 0.003357 1.36 11.61 12.18 0.44

1 16.01   75 year 17.41 89.29 90.57 90.67 0.003397 1.41 12.36 12.38 0.45

1 16.01   100 year 18.68 89.29 90.62 90.72 0.003402 1.44 12.96 12.53 0.45

1 16.01   100 year + cc 22.41 89.29 90.74 90.86 0.003507 1.54 14.53 12.92 0.46

1 16.01   1000 year 33.63 89.29 91.05 91.22 0.003799 1.80 18.75 14.78 0.50

1 16      2 year 7.08 89.29 90.07 89.76 90.13 0.003513 1.07 6.65 10.54 0.43

1 16      5 year 9.14 89.29 90.19 89.84 90.26 0.003526 1.15 7.93 11.16 0.44

1 16      10 year 10.79 89.29 90.28 89.89 90.35 0.003456 1.21 8.91 11.46 0.44

1 16      25 year 13.38 89.29 90.40 89.98 90.49 0.003378 1.29 10.37 11.86 0.44

1 16      50 year 15.78 89.29 90.51 90.05 90.60 0.003358 1.36 11.61 12.18 0.44

1 16      75 year 17.41 89.29 90.57 90.10 90.67 0.003397 1.41 12.36 12.38 0.45

1 16      100 year 18.68 89.29 90.62 90.13 90.72 0.003403 1.44 12.96 12.53 0.45

1 16      100 year + cc 22.41 89.29 90.74 90.23 90.86 0.003507 1.54 14.53 12.92 0.46

1 16      1000 year 33.63 89.29 91.05 90.47 91.22 0.003801 1.80 18.69 13.91 0.50

1 15.5    Bridge

1 15      2 year 7.08 89.29 89.84 89.83 90.07 0.020949 2.10 3.38 7.32 0.98

1 15      5 year 9.14 89.29 89.93 89.92 90.19 0.020084 2.25 4.06 7.63 0.98

1 15      10 year 10.79 89.29 90.00 89.99 90.28 0.019574 2.35 4.59 7.86 0.98

1 15      25 year 13.38 89.29 90.10 90.09 90.41 0.019038 2.50 5.36 8.19 0.98

1 15      50 year 15.78 89.29 90.18 90.17 90.53 0.018768 2.62 6.03 8.46 0.99



HEC-RAS  Plan: Brigde 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 15      75 year 17.41 89.29 90.30 90.24 90.60 0.015655 2.44 7.14 9.76 0.91

1 15      100 year 18.68 89.29 90.29 90.28 90.65 0.018452 2.64 7.08 9.73 0.99

1 15      100 year + cc 22.41 89.29 90.47 90.39 90.79 0.014027 2.51 8.94 10.77 0.88

1 15      1000 year 33.63 89.29 90.75 90.66 91.14 0.013703 2.77 12.14 12.37 0.89

1 14.99   2 year 7.08 89.29 89.83 89.83 90.07 0.021923 2.13 3.33 7.30 1.01

1 14.99   5 year 9.14 89.29 89.92 89.92 90.19 0.021093 2.29 4.00 7.60 1.01

1 14.99   10 year 10.79 89.29 89.99 89.99 90.28 0.020441 2.39 4.52 7.83 1.00

1 14.99   25 year 13.38 89.29 90.09 90.09 90.41 0.019955 2.54 5.27 8.15 1.01

1 14.99   50 year 15.78 89.29 90.17 90.17 90.53 0.019135 2.63 5.99 8.44 1.00

1 14.99   75 year 17.41 89.29 90.24 90.24 90.60 0.019484 2.64 6.60 9.43 1.01

1 14.99   100 year 18.68 89.29 90.28 90.28 90.65 0.019181 2.67 6.98 9.66 1.00

1 14.99   100 year + cc 22.41 89.29 90.39 90.39 90.78 0.018751 2.79 8.04 10.27 1.01

1 14.99   1000 year 33.63 89.29 90.66 90.66 91.13 0.017506 3.03 11.09 11.87 1.00

1 14      2 year 7.08 87.36 88.23 88.36 0.008396 1.59 4.45 7.23 0.65

1 14      5 year 9.14 87.36 88.35 88.50 0.008287 1.71 5.34 7.66 0.65

1 14      10 year 10.79 87.36 88.43 88.60 0.008199 1.79 6.03 7.98 0.66

1 14      25 year 13.38 87.36 88.56 88.32 88.74 0.008000 1.89 7.08 8.45 0.66

1 14      50 year 15.78 87.36 88.68 88.41 88.87 0.007703 1.95 8.07 8.86 0.65

1 14      75 year 17.41 87.36 88.75 88.46 88.96 0.007448 1.99 8.77 9.14 0.65

1 14      100 year 18.68 87.36 88.82 88.51 89.02 0.007143 2.00 9.36 9.37 0.64

1 14      100 year + cc 22.41 87.36 89.02 88.62 89.22 0.006095 1.98 11.31 10.10 0.60

1 14      1000 year 33.63 87.36 89.72 89.88 0.003164 1.74 19.33 12.66 0.45

1 13      2 year 7.08 86.90 87.95 88.01 0.003243 1.11 6.38 8.86 0.42

1 13      5 year 9.14 86.90 88.10 88.17 0.003154 1.18 7.74 9.57 0.42

1 13      10 year 10.79 86.90 88.21 88.28 0.003067 1.22 8.82 10.09 0.42

1 13      25 year 13.38 86.90 88.37 88.45 0.002903 1.27 10.51 10.86 0.41

1 13      50 year 15.78 86.90 88.52 88.60 0.002702 1.30 12.17 11.56 0.40

1 13      75 year 17.41 86.90 88.62 88.70 0.002531 1.30 13.39 12.04 0.39

1 13      100 year 18.68 86.90 88.70 88.79 0.002344 1.30 14.37 12.25 0.38

1 13      100 year + cc 22.41 86.90 88.94 89.02 0.001899 1.29 17.37 12.86 0.35

1 13      1000 year 33.63 86.90 89.70 89.78 0.001064 1.22 27.92 14.82 0.28



HEC-RAS  Plan: Brigde 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 12      2 year 7.08 86.55 87.49 87.31 87.66 0.009415 1.80 3.92 5.53 0.68

1 12      5 year 9.14 86.55 87.65 87.43 87.83 0.008924 1.90 4.80 5.96 0.68

1 12      10 year 10.79 86.55 87.77 87.52 87.96 0.008347 1.95 5.55 6.30 0.66

1 12      25 year 13.38 86.55 87.97 87.64 88.16 0.007219 1.96 6.84 6.85 0.63

1 12      50 year 15.78 86.55 88.15 87.75 88.34 0.006203 1.94 8.15 7.37 0.59

1 12      75 year 17.41 86.55 88.28 87.82 88.46 0.005570 1.91 9.11 7.71 0.56

1 12      100 year 18.68 86.55 88.38 87.86 88.56 0.005122 1.89 9.90 7.98 0.54

1 12      100 year + cc 22.41 86.55 88.67 88.00 88.84 0.004031 1.81 12.36 8.78 0.49

1 12      1000 year 33.63 86.55 89.55 88.36 89.68 0.002134 1.59 21.15 11.17 0.37

1 11      2 year 7.08 86.17 87.22 86.91 87.33 0.005774 1.51 4.70 6.02 0.54

1 11      5 year 9.14 86.17 87.41 87.02 87.54 0.005024 1.54 5.94 6.58 0.52

1 11      10 year 10.79 86.17 87.57 87.11 87.69 0.004437 1.54 7.00 6.98 0.49

1 11      25 year 13.38 86.17 87.81 87.23 87.93 0.003655 1.53 8.75 7.54 0.45

1 11      50 year 15.78 86.17 88.03 87.34 88.14 0.003120 1.51 10.44 8.04 0.42

1 11      75 year 17.41 86.17 88.17 87.40 88.29 0.002828 1.50 11.62 8.37 0.41

1 11      100 year 18.68 86.17 88.28 87.45 88.40 0.002631 1.49 12.55 8.63 0.39

1 11      100 year + cc 22.41 86.17 88.60 87.59 88.71 0.002164 1.45 15.41 9.37 0.36

1 11      1000 year 33.63 86.17 89.52 87.93 89.61 0.001161 1.28 32.68 28.87 0.27

1 10.5    2 year 7.08 85.82 86.94 86.53 87.04 0.004482 1.40 5.04 5.59 0.47

1 10.5    5 year 9.14 85.82 87.19 86.65 87.29 0.003640 1.40 6.51 6.06 0.43

1 10.5    10 year 10.79 85.82 87.38 86.73 87.48 0.003215 1.41 7.67 6.40 0.41

1 10.5    25 year 13.38 85.82 87.65 86.86 87.75 0.002745 1.41 9.50 6.90 0.38

1 10.5    50 year 15.78 85.82 87.89 86.97 87.99 0.002440 1.41 11.18 7.34 0.36

1 10.5    75 year 17.41 85.82 88.04 87.04 88.14 0.002272 1.41 12.34 7.62 0.35

1 10.5    100 year 18.68 85.82 88.16 87.09 88.26 0.002156 1.41 13.25 7.84 0.35

1 10.5    100 year + cc 22.41 85.82 88.50 87.23 88.60 0.001872 1.40 15.98 8.45 0.33

1 10.5    1000 year 33.63 85.82 89.45 87.61 89.54 0.001122 1.33 29.30 20.06 0.26

1 10.4    Inl Struct

1 10      2 year 7.08 85.25 86.94 85.96 86.97 0.001036 0.83 8.52 6.64 0.23

1 10      5 year 9.14 85.25 87.19 86.08 87.23 0.001039 0.89 10.25 7.10 0.24

1 10      10 year 10.79 85.25 87.38 86.16 87.42 0.001032 0.93 11.60 7.44 0.24



HEC-RAS  Plan: Brigde 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 10      25 year 13.38 85.25 87.65 86.29 87.70 0.001010 0.98 13.70 7.94 0.24

1 10      50 year 15.78 85.25 87.89 86.40 87.94 0.000983 1.01 15.64 8.38 0.24

1 10      75 year 17.41 85.25 88.04 86.47 88.09 0.000961 1.03 16.96 8.63 0.23

1 10      100 year 18.68 85.25 88.16 86.52 88.21 0.000942 1.04 17.98 8.77 0.23

1 10      100 year + cc 22.41 85.25 88.49 86.66 88.55 0.000892 1.07 20.98 9.14 0.23

1 10      1000 year 33.63 85.25 89.45 87.04 89.51 0.000725 1.12 30.19 9.96 0.20

1 9.5     Culvert

1 9       2 year 7.08 83.67 85.97 85.98 0.000407 0.60 11.90 7.05 0.15

1 9       5 year 9.14 83.67 86.12 86.15 0.000532 0.70 13.02 7.30 0.17

1 9       10 year 10.79 83.67 86.24 86.27 0.000627 0.78 13.85 7.48 0.18

1 9       25 year 13.38 83.67 86.39 86.43 0.000771 0.89 15.05 7.70 0.20

1 9       50 year 15.78 83.67 86.52 86.57 0.000897 0.98 16.03 7.73 0.22

1 9       75 year 17.41 83.67 86.60 86.66 0.000980 1.04 16.66 7.73 0.23

1 9       100 year 18.68 83.67 86.66 86.72 0.001046 1.09 17.12 7.73 0.23

1 9       100 year + cc 22.41 83.67 86.82 86.90 0.001237 1.22 18.37 7.73 0.25

1 9       1000 year 33.63 83.67 87.22 87.35 0.001814 1.57 21.48 7.73 0.30

1 8       2 year 7.08 84.94 85.80 85.54 85.91 0.006345 1.50 4.71 6.58 0.57

1 8       5 year 9.14 84.94 85.93 85.64 86.07 0.006268 1.62 5.65 6.91 0.57

1 8       10 year 10.79 84.94 86.04 85.72 86.18 0.006152 1.70 6.36 7.22 0.57

1 8       25 year 13.38 84.94 86.18 85.83 86.34 0.005990 1.82 7.41 7.77 0.58

1 8       50 year 15.78 84.94 86.29 85.92 86.48 0.006016 1.93 8.30 8.21 0.58

1 8       75 year 17.41 84.94 86.36 85.98 86.56 0.006018 1.99 8.90 8.50 0.59

1 8       100 year 18.68 84.94 86.41 86.03 86.62 0.005993 2.05 9.34 8.72 0.59

1 8       100 year + cc 22.41 84.94 86.55 86.15 86.80 0.005962 2.20 10.61 9.34 0.60

1 8       1000 year 33.63 84.94 86.88 86.48 87.23 0.006336 2.62 13.97 10.80 0.64

1 7.5     Inl Struct

1 7       2 year 7.08 83.76 85.24 85.31 0.002776 1.20 5.90 5.14 0.36

1 7       5 year 9.14 83.76 85.40 85.50 0.003154 1.35 6.75 5.22 0.38

1 7       10 year 10.79 83.76 85.52 85.63 0.003391 1.47 7.38 5.80 0.40

1 7       25 year 13.38 83.76 85.68 85.81 0.003742 1.63 8.36 6.38 0.42



HEC-RAS  Plan: Brigde 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 7       50 year 15.78 83.76 85.81 85.97 0.004040 1.77 9.22 6.67 0.43

1 7       75 year 17.41 83.76 85.89 86.07 0.004233 1.86 9.78 6.85 0.44

1 7       100 year 18.68 83.76 85.95 86.14 0.004370 1.92 10.21 7.57 0.45

1 7       100 year + cc 22.41 83.76 86.12 86.34 0.004637 2.10 11.55 8.31 0.47

1 7       1000 year 33.63 83.76 86.55 86.86 0.005212 2.53 15.52 10.25 0.52

1 6       2 year 7.08 83.95 85.05 85.17 0.005395 1.56 4.72 5.92 0.51

1 6       5 year 9.14 83.95 85.18 85.34 0.005820 1.74 5.56 6.37 0.54

1 6       10 year 10.79 83.95 85.28 85.46 0.006122 1.87 6.20 6.64 0.56

1 6       25 year 13.38 83.95 85.42 85.63 0.006516 2.06 7.12 7.07 0.59

1 6       50 year 15.78 83.95 85.53 85.77 0.006739 2.21 7.94 7.52 0.60

1 6       75 year 17.41 83.95 85.60 85.86 0.006878 2.31 8.48 7.80 0.62

1 6       100 year 18.68 83.95 85.65 85.93 0.006980 2.39 8.90 8.02 0.62

1 6       100 year + cc 22.41 83.95 85.80 86.12 0.007256 2.59 10.10 8.60 0.65

1 6       1000 year 33.63 83.95 86.16 86.62 0.007925 3.10 13.52 10.08 0.70

1 5       2 year 7.08 83.93 84.82 84.97 0.007056 1.68 4.48 6.43 0.59

1 5       5 year 9.14 83.93 84.94 85.12 0.007827 1.90 5.22 6.82 0.63

1 5       10 year 10.79 83.93 85.02 85.23 0.008203 2.05 5.78 7.30 0.65

1 5       25 year 13.38 83.93 85.13 85.38 0.008837 2.28 6.62 7.94 0.69

1 5       50 year 15.78 83.93 85.22 85.52 0.009392 2.48 7.35 8.46 0.72

1 5       75 year 17.41 83.93 85.27 85.07 85.60 0.009783 2.60 7.82 8.79 0.74

1 5       100 year 18.68 83.93 85.31 85.12 85.66 0.010101 2.70 8.18 9.02 0.75

1 5       100 year + cc 22.41 83.93 85.42 85.27 85.84 0.010895 2.96 9.19 9.49 0.79

1 5       1000 year 33.63 83.93 85.68 85.63 86.31 0.013340 3.66 11.78 10.46 0.90

1 4       2 year 7.08 83.83 84.62 84.74 0.007425 1.54 4.59 6.89 0.60

1 4       5 year 9.14 83.83 84.73 84.88 0.007786 1.70 5.38 7.14 0.63

1 4       10 year 10.79 83.83 84.81 84.98 0.008001 1.81 5.96 7.31 0.64

1 4       25 year 13.38 83.83 84.93 85.13 0.008296 1.96 6.82 7.56 0.66

1 4       50 year 15.78 83.83 85.03 85.25 0.008444 2.09 7.59 8.29 0.67

1 4       75 year 17.41 83.83 85.09 85.33 0.008559 2.17 8.10 8.75 0.68

1 4       100 year 18.68 83.83 85.13 85.38 0.008644 2.23 8.50 9.09 0.69

1 4       100 year + cc 22.41 83.83 85.26 85.54 0.008816 2.38 9.69 9.88 0.71

1 4       1000 year 33.63 83.83 85.58 85.96 0.009055 2.74 13.07 10.82 0.74



HEC-RAS  Plan: Brigde 1   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 3       2 year 7.08 83.63 84.40 84.51 0.006761 1.44 4.91 7.81 0.58

1 3       5 year 9.14 83.63 84.52 84.64 0.006664 1.56 5.86 8.15 0.59

1 3       10 year 10.79 83.63 84.61 84.74 0.006607 1.64 6.59 8.41 0.59

1 3       25 year 13.38 83.63 84.73 84.89 0.006619 1.75 7.64 8.76 0.60

1 3       50 year 15.78 83.63 84.83 85.01 0.006650 1.85 8.55 9.06 0.61

1 3       75 year 17.41 83.63 84.90 85.08 0.006628 1.91 9.14 9.36 0.61

1 3       100 year 18.68 83.63 84.94 85.14 0.006620 1.95 9.60 9.59 0.61

1 3       100 year + cc 22.41 83.63 85.08 85.29 0.006569 2.07 10.91 10.21 0.62

1 3       1000 year 33.63 83.63 85.43 85.70 0.006387 2.34 14.77 11.80 0.63

1 2       2 year 7.08 83.22 84.13 84.23 0.006341 1.40 5.05 7.47 0.54

1 2       5 year 9.14 83.22 84.24 84.36 0.006624 1.56 5.87 7.50 0.56

1 2       10 year 10.79 83.22 84.32 84.46 0.006827 1.67 6.47 7.53 0.57

1 2       25 year 13.38 83.22 84.43 84.60 0.007075 1.82 7.34 7.78 0.59

1 2       50 year 15.78 83.22 84.53 84.72 0.007298 1.96 8.10 8.06 0.61

1 2       75 year 17.41 83.22 84.59 84.80 0.007451 2.04 8.59 8.24 0.62

1 2       100 year 18.68 83.22 84.63 84.86 0.007550 2.11 8.97 8.38 0.62

1 2       100 year + cc 22.41 83.22 84.76 85.02 0.007868 2.28 10.03 8.75 0.64

1 2       1000 year 33.63 83.22 85.08 85.45 0.008482 2.72 13.02 10.01 0.68

1 1       2 year 7.08 83.32 83.98 83.83 84.10 0.008901 1.55 4.56 7.87 0.65

1 1       5 year 9.14 83.32 84.08 83.91 84.23 0.008907 1.70 5.37 7.92 0.66

1 1       10 year 10.79 83.32 84.15 83.97 84.32 0.008903 1.81 5.98 7.96 0.66

1 1       25 year 13.38 83.32 84.26 84.06 84.46 0.008901 1.95 6.86 8.09 0.67

1 1       50 year 15.78 83.32 84.35 84.14 84.58 0.008904 2.08 7.60 8.38 0.68

1 1       75 year 17.41 83.32 84.41 84.19 84.65 0.008902 2.16 8.09 8.59 0.69

1 1       100 year 18.68 83.32 84.46 84.23 84.71 0.008902 2.22 8.46 8.74 0.69

1 1       100 year + cc 22.41 83.32 84.57 84.33 84.87 0.008914 2.39 9.53 9.18 0.71

1 1       1000 year 33.63 83.32 84.89 84.63 85.29 0.008904 2.81 12.61 10.32 0.74
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50% Blockage at Culvert Beneath Motorway (XS9.5)  



  

HEC-RAS  Plan: Culv9.5Block   River: Hunsworth Beck   Reach: 1

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)  

1 43      2 year 7.08 94.65 95.53 95.25 95.62 0.005315 1.34 5.70 14.47 0.53

1 43      5 year 9.14 94.65 95.68 95.35 95.77 0.004312 1.35 8.47 22.88 0.49

1 43      10 year 10.79 94.65 95.81 95.42 95.89 0.003186 1.29 12.04 28.95 0.43

1 43      25 year 13.38 94.65 96.03 95.55 96.09 0.002013 1.19 19.46 38.63 0.35

1 43      50 year 15.78 94.65 96.29 95.65 96.33 0.001131 1.02 31.02 50.11 0.28

1 43      75 year 17.41 94.65 96.47 95.70 96.50 0.000810 0.93 40.32 57.71 0.24

1 43      100 year 18.68 94.65 96.57 95.74 96.60 0.000692 0.90 46.58 62.31 0.22

1 43      100 year + cc 22.41 94.65 96.82 95.84 96.84 0.000518 0.85 63.45 73.27 0.20

1 43      1000 year 33.63 94.65 97.43 96.07 97.45 0.000305 0.79 116.41 100.18 0.16

1 42      2 year 7.08 93.96 95.49 94.74 95.53 0.001647 0.94 7.50 7.02 0.29

1 42      5 year 9.14 93.96 95.63 94.85 95.69 0.001809 1.06 9.40 16.48 0.31

1 42      10 year 10.79 93.96 95.77 94.94 95.83 0.001674 1.10 12.09 22.07 0.30

1 42      25 year 13.38 93.96 96.00 95.06 96.05 0.001267 1.06 21.00 41.76 0.27

1 42      50 year 15.78 93.96 96.28 95.17 96.31 0.000802 0.94 34.17 54.87 0.22

1 42      75 year 17.41 93.96 96.45 95.23 96.48 0.000605 0.87 44.65 63.39 0.19

1 42      100 year 18.68 93.96 96.56 95.29 96.58 0.000530 0.84 51.66 68.50 0.18

1 42      100 year + cc 22.41 93.96 96.81 95.42 96.83 0.000416 0.80 70.42 80.60 0.17

1 42      1000 year 33.63 93.96 97.43 95.92 97.44 0.000260 0.74 129.03 110.16 0.14

1 41      2 year 7.08 94.11 95.40 95.46 0.003186 1.11 7.51 31.91 0.40

1 41      5 year 9.14 94.11 95.57 95.63 0.002300 1.07 13.61 40.08 0.35

1 41      10 year 10.79 94.11 95.74 95.78 0.001510 0.97 21.00 48.14 0.29

1 41      25 year 13.38 94.11 95.99 96.01 0.000881 0.84 34.46 60.12 0.23

1 41      50 year 15.78 94.11 96.27 96.29 0.000487 0.71 53.29 73.68 0.18

1 41      75 year 17.41 94.11 96.45 96.46 0.000354 0.65 67.29 82.33 0.15

1 41      100 year 18.68 94.11 96.56 96.57 0.000307 0.63 76.37 87.48 0.14

1 41      100 year + cc 22.41 94.11 96.81 96.82 0.000238 0.60 99.99 99.63 0.13

1 41      1000 year 33.63 94.11 97.42 97.43 0.000153 0.56 170.39 129.26 0.11

1 40      2 year 7.08 94.13 95.12 94.95 95.30 0.009642 1.90 4.39 13.24 0.69

1 40      5 year 9.14 94.13 95.45 95.53 0.003396 1.36 12.89 33.74 0.43

1 40      10 year 10.79 94.13 95.68 95.72 0.001782 1.13 21.39 42.41 0.32

1 40      25 year 13.38 94.13 95.95 95.98 0.000989 0.96 34.68 53.21 0.25

1 40      50 year 15.78 94.13 96.25 96.27 0.000553 0.81 52.19 64.75 0.19



HEC-RAS  Plan: Culv9.5Block   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 40      75 year 17.41 94.13 96.44 96.45 0.000409 0.74 64.79 71.91 0.17

1 40      100 year 18.68 94.13 96.54 96.56 0.000359 0.72 72.84 76.13 0.16

1 40      100 year + cc 22.41 94.13 96.80 96.81 0.000287 0.69 93.50 86.04 0.14

1 40      1000 year 33.63 94.13 97.42 97.43 0.000194 0.67 154.11 110.05 0.12

1 39      2 year 7.08 93.75 95.18 95.19 0.000823 0.52 17.01 44.27 0.21

1 39      5 year 9.14 93.75 95.48 95.48 0.000320 0.42 32.34 57.71 0.14

1 39      10 year 10.79 93.75 95.69 95.70 0.000202 0.38 45.66 67.24 0.11

1 39      25 year 13.38 93.75 95.96 95.97 0.000134 0.36 65.66 79.44 0.09

1 39      50 year 15.78 93.75 96.26 96.26 0.000088 0.33 90.91 92.57 0.08

1 39      75 year 17.41 93.75 96.44 96.44 0.000070 0.31 108.64 100.77 0.07

1 39      100 year 18.68 93.75 96.55 96.55 0.000065 0.31 119.81 105.61 0.07

1 39      100 year + cc 22.41 93.75 96.80 96.80 0.000057 0.31 148.10 116.97 0.07

1 39      1000 year 33.63 93.75 97.42 97.42 0.000046 0.33 228.83 144.58 0.06

1 38      2 year 7.08 93.51 95.08 95.16 0.003325 1.30 8.93 32.76 0.40

1 38      5 year 9.14 93.51 95.45 95.47 0.001117 0.91 25.18 56.69 0.24

1 38      10 year 10.79 93.51 95.67 95.69 0.000641 0.76 39.74 71.48 0.19

1 38      25 year 13.38 93.51 95.95 95.96 0.000378 0.65 62.34 89.73 0.15

1 38      50 year 15.78 93.51 96.25 96.26 0.000218 0.54 91.97 109.11 0.11

1 38      75 year 17.41 93.51 96.44 96.44 0.000163 0.49 113.23 121.13 0.10

1 38      100 year 18.68 93.51 96.55 96.55 0.000144 0.48 126.79 128.21 0.10

1 38      100 year + cc 22.41 93.51 96.80 96.80 0.000115 0.45 161.61 144.80 0.09

1 38      1000 year 33.63 93.51 97.42 97.42 0.000078 0.43 263.60 185.04 0.07

1 37      2 year 7.08 93.65 95.02 94.33 95.05 0.001340 0.90 12.08 30.56 0.27

1 37      5 year 9.14 93.65 95.43 94.45 95.44 0.000506 0.68 28.76 50.99 0.18

1 37      10 year 10.79 93.65 95.66 94.53 95.67 0.000339 0.62 42.06 62.69 0.15

1 37      25 year 13.38 93.65 95.94 94.65 95.95 0.000236 0.57 61.90 76.89 0.13

1 37      50 year 15.78 93.65 96.24 94.84 96.25 0.000157 0.51 87.30 91.92 0.11

1 37      75 year 17.41 93.65 96.43 94.91 96.44 0.000126 0.48 105.24 101.20 0.10

1 37      100 year 18.68 93.65 96.54 94.96 96.54 0.000115 0.47 116.58 106.65 0.09

1 37      100 year + cc 22.41 93.65 96.79 95.07 96.80 0.000100 0.47 145.47 119.42 0.09

1 37      1000 year 33.63 93.65 97.41 95.32 97.42 0.000077 0.47 229.01 150.35 0.08



HEC-RAS  Plan: Culv9.5Block   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 36.55   Bridge

1 36.5    2 year 7.08 93.36 94.99 95.03 0.001514 0.92 12.02 32.19 0.28

1 36.5    5 year 9.14 93.36 95.42 95.44 0.000504 0.66 30.56 53.54 0.17

1 36.5    10 year 10.79 93.36 95.66 95.67 0.000333 0.59 44.54 65.16 0.14

1 36.5    25 year 13.38 93.36 95.94 95.95 0.000230 0.54 65.12 79.23 0.12

1 36.5    50 year 15.78 93.36 96.24 96.25 0.000152 0.48 91.25 94.11 0.10

1 36.5    75 year 17.41 93.36 96.43 96.43 0.000122 0.45 109.62 103.29 0.09

1 36.5    100 year 18.68 93.36 96.54 96.54 0.000112 0.45 121.19 108.68 0.09

1 36.5    100 year + cc 22.41 93.36 96.79 96.80 0.000097 0.44 150.59 121.30 0.08

1 36.5    1000 year 33.63 93.36 97.41 97.42 0.000075 0.44 235.20 151.87 0.07

1 36      2 year 7.08 93.36 94.92 94.22 94.99 0.002419 1.19 6.48 6.35 0.34

1 36      5 year 9.14 93.36 95.36 94.36 95.42 0.001537 1.11 9.28 6.35 0.27

1 36      10 year 10.79 93.36 95.59 94.46 95.65 0.001442 1.15 10.75 6.35 0.27

1 36      25 year 13.38 93.36 95.86 94.62 95.94 0.001479 1.24 12.48 6.35 0.27

1 36      50 year 15.78 93.36 96.16 94.75 96.24 0.001411 1.28 14.36 6.35 0.26

1 36      75 year 17.41 93.36 96.34 94.82 96.42 0.001396 1.31 15.51 6.35 0.26

1 36      100 year 18.68 93.36 96.44 94.87 96.53 0.001439 1.35 16.17 6.35 0.26

1 36      100 year + cc 22.41 93.36 96.68 95.01 96.78 0.001638 1.49 17.66 6.35 0.28

1 36      1000 year 33.63 93.36 97.23 95.39 97.40 0.002291 1.89 21.15 6.35 0.32

1 35.5    Bridge

1 35      2 year 7.08 93.40 94.75 94.29 94.92 0.008795 1.87 3.79 3.03 0.53

1 35      5 year 9.14 93.40 94.99 94.46 95.19 0.008733 2.00 4.77 4.14 0.53

1 35      10 year 10.79 93.40 95.20 94.58 95.41 0.007807 2.05 5.70 5.12 0.51

1 35      25 year 13.38 93.40 95.59 94.75 95.78 0.005514 1.98 8.30 8.06 0.44

1 35      50 year 15.78 93.40 96.01 94.94 96.16 0.003646 1.82 12.32 11.07 0.37

1 35      75 year 17.41 93.40 96.23 95.03 96.37 0.003052 1.76 14.74 11.07 0.34

1 35      100 year 18.68 93.40 96.34 95.10 96.47 0.002955 1.78 15.93 11.07 0.34

1 35      100 year + cc 22.41 93.40 96.57 95.34 96.72 0.002985 1.89 18.53 11.07 0.35

1 35      1000 year 33.63 93.40 97.12 95.95 97.31 0.003319 2.22 24.58 11.07 0.37

1 34      2 year 7.08 93.29 94.76 94.01 94.85 0.003958 1.30 5.44 4.36 0.37



HEC-RAS  Plan: Culv9.5Block   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 34      5 year 9.14 93.29 95.02 94.15 95.12 0.003681 1.39 6.68 5.09 0.36

1 34      10 year 10.79 93.29 95.24 94.25 95.34 0.003397 1.43 7.84 5.69 0.35

1 34      25 year 13.38 93.29 95.63 94.39 95.73 0.002734 1.42 10.30 6.79 0.31

1 34      50 year 15.78 93.29 96.04 94.52 96.13 0.002160 1.37 13.28 7.92 0.27

1 34      75 year 17.41 93.29 96.25 94.61 96.34 0.002015 1.38 15.00 8.40 0.26

1 34      100 year 18.68 93.29 96.35 94.73 96.45 0.002038 1.41 15.89 8.40 0.27

1 34      100 year + cc 22.41 93.29 96.58 94.90 96.69 0.002245 1.53 17.84 8.40 0.28

1 34      1000 year 33.63 93.29 97.12 95.38 97.28 0.002960 1.88 22.35 8.40 0.32

1 33.5    Culvert

1 33      2 year 7.08 93.25 94.57 94.69 0.004021 1.54 4.91 4.05 0.43

1 33      5 year 9.14 93.25 94.71 94.87 0.004871 1.78 5.51 4.13 0.47

1 33      10 year 10.79 93.25 94.81 95.00 0.005633 1.98 5.90 4.17 0.51

1 33      25 year 13.38 93.25 94.93 95.18 0.006942 2.27 6.40 4.23 0.56

1 33      50 year 15.78 93.25 95.01 95.33 0.008355 2.55 6.76 4.27 0.62

1 33      75 year 17.41 93.25 95.06 95.43 0.009312 2.72 6.99 4.30 0.65

1 33      100 year 18.68 93.25 95.10 95.51 0.010134 2.86 7.14 4.32 0.68

1 33      100 year + cc 22.41 93.25 95.16 95.71 0.013297 3.33 7.39 4.34 0.77

1 33      1000 year 33.63 93.25 95.37 95.37 96.36 0.020997 4.48 8.38 4.80 0.99

1 32      2 year 7.08 93.11 94.40 94.06 94.56 0.006312 1.80 4.77 12.08 0.55

1 32      5 year 9.14 93.11 94.54 94.22 94.72 0.006348 1.96 7.21 20.25 0.56

1 32      10 year 10.79 93.11 94.65 94.33 94.83 0.006000 2.01 9.44 22.83 0.55

1 32      25 year 13.38 93.11 94.80 94.97 0.005269 2.02 13.28 26.70 0.53

1 32      50 year 15.78 93.11 94.94 95.09 0.004642 2.01 17.11 30.06 0.50

1 32      75 year 17.41 93.11 95.03 95.17 0.004228 1.99 19.92 32.32 0.48

1 32      100 year 18.68 93.11 95.10 95.23 0.003952 1.97 22.15 33.99 0.47

1 32      100 year + cc 22.41 93.11 95.29 95.40 0.003202 1.90 29.36 38.92 0.43

1 32      1000 year 33.63 93.11 95.79 95.87 0.002107 1.79 51.57 51.22 0.36

1 31      2 year 7.08 92.99 94.18 94.34 0.006722 1.75 4.39 7.12 0.58

1 31      5 year 9.14 92.99 94.30 94.50 0.007279 1.97 5.29 7.77 0.61

1 31      10 year 10.79 92.99 94.38 94.61 0.007920 2.15 5.88 8.18 0.64

1 31      25 year 13.38 92.99 94.47 94.28 94.76 0.009133 2.43 6.67 8.69 0.70



HEC-RAS  Plan: Culv9.5Block   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 31      50 year 15.78 92.99 94.54 94.40 94.89 0.010335 2.69 7.29 9.08 0.75

1 31      75 year 17.41 92.99 94.58 94.47 94.97 0.011227 2.86 7.66 9.30 0.79

1 31      100 year 18.68 92.99 94.61 94.52 95.04 0.012045 3.00 7.90 9.44 0.82

1 31      100 year + cc 22.41 92.99 94.67 94.67 95.22 0.014627 3.41 8.51 9.78 0.91

1 31      1000 year 33.63 92.99 95.04 95.04 95.71 0.013633 3.84 12.55 11.82 0.91

1 30      2 year 7.08 92.70 93.77 93.95 0.009458 1.87 3.79 5.17 0.68

1 30      5 year 9.14 92.70 93.91 93.70 94.12 0.009267 2.04 4.85 20.61 0.69

1 30      10 year 10.79 92.70 94.01 93.79 94.22 0.008300 2.07 7.07 22.67 0.66

1 30      25 year 13.38 92.70 94.14 94.05 94.35 0.007388 2.12 10.17 25.25 0.64

1 30      50 year 15.78 92.70 94.24 94.14 94.45 0.006962 2.18 12.73 27.20 0.63

1 30      75 year 17.41 92.70 94.30 94.19 94.51 0.006718 2.21 14.44 28.42 0.62

1 30      100 year 18.68 92.70 94.35 94.23 94.55 0.006582 2.24 15.71 29.31 0.62

1 30      100 year + cc 22.41 92.70 94.46 94.67 0.006299 2.32 19.30 31.66 0.62

1 30      1000 year 33.63 92.70 94.77 94.98 0.005588 2.48 29.98 37.80 0.60

1 29      2 year 7.08 92.15 93.43 93.11 93.55 0.006145 1.61 5.03 7.19 0.55

1 29      5 year 9.14 92.15 93.58 93.25 93.72 0.005497 1.68 7.36 13.72 0.53

1 29      10 year 10.79 92.15 93.63 93.35 93.79 0.006440 1.87 8.02 14.32 0.58

1 29      25 year 13.38 92.15 93.73 93.47 93.93 0.006940 2.06 9.54 15.63 0.61

1 29      50 year 15.78 92.15 93.82 93.60 94.04 0.007199 2.21 10.99 16.79 0.63

1 29      75 year 17.41 92.15 93.88 93.67 94.11 0.007374 2.30 11.93 17.50 0.64

1 29      100 year 18.68 92.15 93.92 93.72 94.16 0.007533 2.37 12.63 18.01 0.65

1 29      100 year + cc 22.41 92.15 94.03 93.83 94.30 0.007856 2.55 14.71 19.45 0.67

1 29      1000 year 33.63 92.15 94.30 94.12 94.66 0.008667 3.00 20.66 23.71 0.72

1 28      2 year 7.08 92.08 93.30 92.74 93.36 0.003580 1.27 8.25 10.30 0.41

1 28      5 year 9.14 92.08 93.43 92.86 93.51 0.003910 1.41 9.60 10.59 0.43

1 28      10 year 10.79 92.08 93.54 92.95 93.59 0.002336 1.16 19.54 31.53 0.34

1 28      25 year 13.38 92.08 93.65 93.04 93.70 0.002391 1.25 23.06 32.86 0.35

1 28      50 year 15.78 92.08 93.76 93.24 93.81 0.002326 1.30 26.59 34.13 0.35

1 28      75 year 17.41 92.08 93.83 93.29 93.88 0.002294 1.33 28.89 34.93 0.35

1 28      100 year 18.68 92.08 93.87 93.33 93.93 0.002273 1.35 30.63 35.53 0.35

1 28      100 year + cc 22.41 92.08 94.01 93.47 94.06 0.002247 1.42 35.43 37.13 0.35

1 28      1000 year 33.63 92.08 94.35 93.62 94.41 0.002189 1.59 48.85 41.26 0.36



HEC-RAS  Plan: Culv9.5Block   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 27      2 year 7.08 92.13 93.19 92.74 93.24 0.002813 1.13 8.57 11.12 0.38

1 27      5 year 9.14 92.13 93.31 92.83 93.38 0.003101 1.27 9.94 11.63 0.41

1 27      10 year 10.79 92.13 93.39 92.90 93.47 0.003316 1.38 10.93 11.99 0.43

1 27      25 year 13.38 92.13 93.53 93.00 93.61 0.003030 1.42 15.59 22.89 0.42

1 27      50 year 15.78 92.13 93.63 93.08 93.72 0.003022 1.50 18.02 24.05 0.42

1 27      75 year 17.41 92.13 93.70 93.14 93.79 0.003023 1.55 19.61 24.77 0.43

1 27      100 year 18.68 92.13 93.75 93.18 93.84 0.003023 1.59 20.83 25.31 0.43

1 27      100 year + cc 22.41 92.13 93.88 93.28 93.98 0.003025 1.69 24.27 26.76 0.43

1 27      1000 year 33.63 92.13 94.22 93.60 94.34 0.003019 1.93 33.92 30.24 0.45

1 26      2 year 7.08 91.60 92.85 92.92 0.003373 1.15 6.14 7.97 0.42

1 26      5 year 9.14 91.60 92.98 93.06 0.003751 1.27 7.18 8.70 0.45

1 26      10 year 10.79 91.60 93.06 93.16 0.004004 1.36 7.95 9.21 0.47

1 26      25 year 13.38 91.60 93.18 93.29 0.004321 1.47 9.10 9.92 0.49

1 26      50 year 15.78 91.60 93.28 93.41 0.004538 1.56 10.13 10.52 0.51

1 26      75 year 17.41 91.60 93.35 93.48 0.004655 1.61 10.81 10.89 0.52

1 26      100 year 18.68 91.60 93.40 93.53 0.004732 1.65 11.33 11.17 0.52

1 26      100 year + cc 22.41 91.60 93.53 93.68 0.004908 1.75 12.83 11.94 0.54

1 26      1000 year 33.63 91.60 93.86 94.05 0.004876 1.97 17.38 16.66 0.55

1 25      2 year 7.08 91.49 92.48 92.57 0.004310 1.36 5.45 7.94 0.48

1 25      5 year 9.14 91.49 92.59 92.71 0.004760 1.53 6.40 8.66 0.51

1 25      10 year 10.79 91.49 92.67 92.81 0.005087 1.65 7.11 9.17 0.53

1 25      25 year 13.38 91.49 92.79 92.96 0.005352 1.80 8.30 9.95 0.55

1 25      50 year 15.78 91.49 92.90 93.08 0.005485 1.93 9.35 10.73 0.57

1 25      75 year 17.41 91.49 92.96 93.16 0.005563 2.01 10.05 11.25 0.57

1 25      100 year 18.68 91.49 93.01 93.22 0.005555 2.06 10.63 11.67 0.58

1 25      100 year + cc 22.41 91.49 93.14 93.38 0.005674 2.22 12.23 12.75 0.59

1 25      1000 year 33.63 91.49 93.44 93.78 0.006416 2.68 16.31 14.77 0.65

1 24      2 year 7.08 91.47 92.34 92.11 92.47 0.007987 1.64 4.41 7.71 0.60

1 24      5 year 9.14 91.47 92.42 92.21 92.60 0.009451 1.90 5.11 9.46 0.66

1 24      10 year 10.79 91.47 92.46 92.29 92.69 0.011307 2.14 5.48 10.20 0.73

1 24      25 year 13.38 91.47 92.43 92.43 92.81 0.019562 2.75 5.19 9.63 0.95



HEC-RAS  Plan: Culv9.5Block   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 24      50 year 15.78 91.47 92.54 92.54 92.94 0.017446 2.82 6.41 11.84 0.91

1 24      75 year 17.41 91.47 92.62 92.62 93.02 0.016095 2.85 7.35 13.08 0.89

1 24      100 year 18.68 91.47 92.66 92.66 93.07 0.015657 2.90 7.99 13.68 0.88

1 24      100 year + cc 22.41 91.47 92.80 92.80 93.22 0.014298 2.99 9.97 15.28 0.86

1 24      1000 year 33.63 91.47 92.98 93.09 93.62 0.018707 3.75 12.79 16.23 1.01

1 23.5    Inl Struct

1 23      2 year 7.08 89.73 90.37 90.32 90.58 0.017369 2.03 3.49 6.32 0.87

1 23      5 year 9.14 89.73 90.47 90.41 90.72 0.017267 2.22 4.12 6.36 0.88

1 23      10 year 10.79 89.73 90.54 90.48 90.82 0.017209 2.35 4.60 6.40 0.88

1 23      25 year 13.38 89.73 90.65 90.59 90.97 0.017260 2.53 5.29 6.44 0.89

1 23      50 year 15.78 89.73 90.74 90.68 91.11 0.017245 2.68 5.90 6.48 0.90

1 23      75 year 17.41 89.73 90.80 90.74 91.19 0.017247 2.77 6.29 6.51 0.90

1 23      100 year 18.68 89.73 90.85 90.78 91.26 0.017142 2.83 6.61 6.53 0.90

1 23      100 year + cc 22.41 89.73 90.99 90.90 91.44 0.016799 2.98 7.52 6.59 0.89

1 23      1000 year 33.63 89.73 91.36 91.24 91.94 0.016529 3.37 9.98 6.74 0.88

1 22      2 year 7.08 89.18 90.26 90.32 0.002860 1.09 6.51 7.86 0.38

1 22      5 year 9.14 89.18 90.38 90.46 0.003102 1.22 7.51 8.04 0.40

1 22      10 year 10.79 89.18 90.47 90.56 0.003277 1.31 8.24 8.17 0.42

1 22      25 year 13.38 89.18 90.60 90.71 0.003532 1.44 9.29 8.36 0.44

1 22      50 year 15.78 89.18 90.71 90.83 0.003716 1.55 10.21 8.51 0.45

1 22      75 year 17.41 89.18 90.78 90.91 0.003799 1.61 10.84 8.62 0.46

1 22      100 year 18.68 89.18 90.84 90.98 0.003832 1.65 11.34 8.70 0.46

1 22      100 year + cc 22.41 89.18 91.01 91.16 0.003866 1.75 12.81 8.95 0.47

1 22      1000 year 33.63 89.18 91.44 91.64 0.004004 2.00 16.80 9.57 0.48

1 21      2 year 7.08 88.62 89.63 89.44 89.79 0.008836 1.74 4.07 5.71 0.66

1 21      5 year 9.14 88.62 89.76 89.55 89.94 0.009016 1.90 4.82 5.95 0.67

1 21      10 year 10.79 88.62 89.85 89.63 90.06 0.009146 2.01 5.38 6.13 0.68

1 21      25 year 13.38 88.62 90.00 90.23 0.009038 2.13 6.28 6.40 0.69

1 21      50 year 15.78 88.62 90.21 90.42 0.007110 2.05 7.68 6.80 0.62

1 21      75 year 17.41 88.62 90.37 90.57 0.005972 1.98 8.77 7.09 0.57

1 21      100 year 18.68 88.62 90.45 90.65 0.005696 1.99 9.39 7.25 0.56



HEC-RAS  Plan: Culv9.5Block   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 21      100 year + cc 22.41 88.62 90.66 90.87 0.005400 2.05 10.91 7.64 0.55

1 21      1000 year 33.63 88.62 91.12 91.39 0.005443 2.30 14.62 8.50 0.56

1 20      2 year 7.08 88.39 89.40 89.51 0.006627 1.49 4.74 6.97 0.58

1 20      5 year 9.14 88.39 89.54 89.67 0.006323 1.59 5.73 7.30 0.57

1 20      10 year 10.79 88.39 89.64 89.78 0.006048 1.65 6.52 7.55 0.57

1 20      25 year 13.38 88.39 89.81 89.96 0.005503 1.71 7.82 7.95 0.55

1 20      50 year 15.78 88.39 90.11 90.23 0.003540 1.54 10.25 8.65 0.45

1 20      75 year 17.41 88.39 90.29 90.40 0.002830 1.46 11.90 9.09 0.41

1 20      100 year 18.68 88.39 90.38 90.49 0.002681 1.46 12.76 9.31 0.40

1 20      100 year + cc 22.41 88.39 90.60 90.72 0.002537 1.51 14.83 9.83 0.39

1 20      1000 year 33.63 88.39 91.08 91.22 0.002583 1.70 19.77 10.95 0.40

1 19      2 year 7.08 88.35 89.18 89.33 0.009407 1.73 4.10 5.95 0.66

1 19      5 year 9.14 88.35 89.31 89.49 0.009108 1.85 4.93 6.20 0.66

1 19      10 year 10.79 88.35 89.43 89.61 0.008658 1.90 5.67 6.58 0.65

1 19      25 year 13.38 88.35 89.63 89.81 0.007395 1.90 7.03 7.23 0.62

1 19      50 year 15.78 88.35 90.01 90.14 0.003838 1.57 10.07 8.44 0.46

1 19      75 year 17.41 88.35 90.22 90.33 0.002952 1.46 11.89 9.02 0.41

1 19      100 year 18.68 88.35 90.32 90.43 0.002785 1.46 12.79 9.30 0.40

1 19      100 year + cc 22.41 88.35 90.54 90.66 0.002635 1.50 14.90 9.92 0.39

1 19      1000 year 33.63 88.35 91.01 91.16 0.002685 1.69 19.93 11.26 0.40

1 18      2 year 7.08 87.85 88.99 89.05 0.002955 1.14 6.23 7.34 0.39

1 18      5 year 9.14 87.85 89.14 89.22 0.003091 1.24 7.38 7.86 0.41

1 18      10 year 10.79 87.85 89.27 89.35 0.002983 1.28 8.44 8.31 0.40

1 18      25 year 13.38 87.85 89.50 89.59 0.002545 1.28 10.48 9.11 0.38

1 18      50 year 15.78 87.85 89.96 90.02 0.001353 1.05 15.03 10.84 0.28

1 18      75 year 17.41 87.85 90.19 90.24 0.001129 0.99 17.59 12.13 0.26

1 18      100 year 18.68 87.85 90.29 90.34 0.001101 0.99 18.84 12.73 0.26

1 18      100 year + cc 22.41 87.85 90.51 90.56 0.001104 1.03 21.85 14.11 0.26

1 18      1000 year 33.63 87.85 90.99 91.06 0.001121 1.14 29.76 19.13 0.27

1 17      2 year 7.08 87.74 88.78 88.83 0.002743 0.98 7.22 10.70 0.38

1 17      5 year 9.14 87.74 88.98 89.03 0.002157 0.97 9.46 11.93 0.35



HEC-RAS  Plan: Culv9.5Block   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 17      10 year 10.79 87.74 89.15 89.19 0.001681 0.94 11.54 12.63 0.31

1 17      25 year 13.38 87.74 89.43 89.47 0.001152 0.88 15.27 13.81 0.27

1 17      50 year 15.78 87.74 89.94 89.97 0.000476 0.69 22.86 15.90 0.18

1 17      75 year 17.41 87.74 90.17 90.19 0.000361 0.66 26.62 16.79 0.16

1 17      100 year 18.68 87.74 90.27 90.30 0.000343 0.67 28.36 17.19 0.16

1 17      100 year + cc 22.41 87.74 90.50 90.53 0.000334 0.72 32.36 18.07 0.16

1 17      1000 year 33.63 87.74 90.99 91.02 0.000367 0.86 41.61 19.96 0.17

1 16      2 year 7.08 87.29 88.61 87.96 88.66 0.001690 0.95 7.44 7.37 0.30

1 16      5 year 9.14 87.29 88.85 88.07 88.90 0.001515 0.99 9.27 7.89 0.29

1 16      10 year 10.79 87.29 89.05 88.14 89.10 0.001361 1.00 10.83 8.32 0.28

1 16      25 year 13.38 87.29 89.35 88.25 89.40 0.001138 0.99 13.51 9.04 0.26

1 16      50 year 15.78 87.29 89.90 88.35 89.94 0.000642 0.84 18.85 10.47 0.20

1 16      75 year 17.41 87.29 90.14 88.41 90.17 0.000555 0.81 21.40 11.08 0.19

1 16      100 year 18.68 87.29 90.24 88.45 90.28 0.000556 0.83 22.54 11.37 0.19

1 16      100 year + cc 22.41 87.29 90.47 88.58 90.51 0.000600 0.89 25.18 12.08 0.20

1 16      1000 year 33.63 87.29 90.94 88.91 91.00 0.000764 1.07 31.31 13.58 0.23

1 15.5    Bridge

1 15      2 year 7.08 87.32 88.57 88.64 0.002921 1.21 5.83 5.58 0.38

1 15      5 year 9.14 87.32 88.80 88.89 0.002708 1.27 7.18 5.91 0.37

1 15      10 year 10.79 87.32 89.00 89.08 0.002482 1.29 8.34 6.18 0.36

1 15      25 year 13.38 87.32 89.30 89.39 0.002124 1.30 10.31 6.59 0.33

1 15      50 year 15.78 87.32 89.87 89.93 0.001246 1.11 14.23 7.49 0.26

1 15      75 year 17.41 87.32 90.10 90.16 0.001131 1.08 16.11 8.23 0.25

1 15      100 year 18.68 87.32 90.21 90.27 0.001241 1.10 16.96 9.23 0.26

1 15      100 year + cc 22.41 87.32 90.43 90.50 0.001375 1.17 19.14 10.51 0.28

1 15      1000 year 33.63 87.32 90.89 90.99 0.001715 1.36 24.68 13.19 0.32

1 14      2 year 7.08 87.36 88.50 88.56 0.002743 1.07 6.59 8.23 0.38

1 14      5 year 9.14 87.36 88.77 88.82 0.001970 1.03 8.90 9.19 0.33

1 14      10 year 10.79 87.36 88.98 89.03 0.001568 0.99 10.89 9.95 0.30

1 14      25 year 13.38 87.36 89.30 89.35 0.001138 0.94 14.31 11.12 0.26

1 14      50 year 15.78 87.36 89.88 89.90 0.000532 0.74 21.30 13.75 0.19



HEC-RAS  Plan: Culv9.5Block   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 14      75 year 17.41 87.36 90.12 90.14 0.000418 0.71 24.84 15.70 0.17

1 14      100 year 18.68 87.36 90.22 90.24 0.000406 0.72 26.48 16.53 0.17

1 14      100 year + cc 22.41 87.36 90.44 90.47 0.000411 0.77 30.38 18.35 0.17

1 14      1000 year 33.63 87.36 90.91 90.96 0.000468 0.93 40.02 22.49 0.19

1 13      2 year 7.08 86.90 88.47 88.49 0.000611 0.61 11.67 11.35 0.19

1 13      5 year 9.14 86.90 88.75 88.77 0.000495 0.61 14.97 12.38 0.18

1 13      10 year 10.79 86.90 88.96 88.98 0.000418 0.61 17.68 12.93 0.17

1 13      25 year 13.38 86.90 89.29 89.31 0.000332 0.61 22.09 13.77 0.15

1 13      50 year 15.78 86.90 89.87 89.89 0.000182 0.53 30.50 15.26 0.12

1 13      75 year 17.41 86.90 90.11 90.13 0.000154 0.52 34.43 17.36 0.11

1 13      100 year 18.68 86.90 90.22 90.23 0.000153 0.53 36.25 18.29 0.11

1 13      100 year + cc 22.41 86.90 90.44 90.46 0.000163 0.58 40.58 20.33 0.11

1 13      1000 year 33.63 86.90 90.91 90.94 0.000207 0.73 51.25 24.64 0.13

1 12      2 year 7.08 86.55 88.43 87.31 88.45 0.000661 0.69 10.29 8.12 0.20

1 12      5 year 9.14 86.55 88.71 87.43 88.73 0.000628 0.72 12.66 8.87 0.19

1 12      10 year 10.79 86.55 88.92 87.52 88.95 0.000590 0.74 14.65 9.46 0.19

1 12      25 year 13.38 86.55 89.26 87.64 89.29 0.000524 0.74 17.96 10.36 0.18

1 12      50 year 15.78 86.55 89.85 87.75 89.87 0.000314 0.64 24.59 11.97 0.14

1 12      75 year 17.41 86.55 90.09 87.82 90.11 0.000273 0.63 27.73 13.97 0.14

1 12      100 year 18.68 86.55 90.20 87.86 90.22 0.000264 0.64 32.51 28.19 0.13

1 12      100 year + cc 22.41 86.55 90.42 88.00 90.44 0.000271 0.69 39.59 35.09 0.14

1 12      1000 year 33.63 86.55 90.89 88.36 90.93 0.000310 0.82 59.60 49.67 0.15

1 11      2 year 7.08 86.17 88.42 86.91 88.43 0.000295 0.52 13.74 8.94 0.13

1 11      5 year 9.14 86.17 88.70 87.02 88.71 0.000307 0.56 16.33 9.59 0.14

1 11      10 year 10.79 86.17 88.91 87.11 88.93 0.000307 0.58 18.46 10.10 0.14

1 11      25 year 13.38 86.17 89.25 87.23 89.27 0.000295 0.61 21.98 10.87 0.14

1 11      50 year 15.78 86.17 89.85 87.34 89.86 0.000157 0.50 43.02 35.07 0.10

1 11      75 year 17.41 86.17 90.09 87.40 90.10 0.000134 0.49 52.22 39.78 0.10

1 11      100 year 18.68 86.17 90.20 87.45 90.21 0.000134 0.50 56.41 41.75 0.10

1 11      100 year + cc 22.41 86.17 90.42 87.59 90.43 0.000139 0.53 66.44 47.55 0.10

1 11      1000 year 33.63 86.17 90.89 87.93 90.91 0.000166 0.64 91.86 59.78 0.11



HEC-RAS  Plan: Culv9.5Block   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 10.5    2 year 7.08 85.82 88.41 86.53 88.42 0.000213 0.47 15.22 8.29 0.11

1 10.5    5 year 9.14 85.82 88.68 86.65 88.70 0.000236 0.52 17.67 10.09 0.12

1 10.5    10 year 10.79 85.82 88.90 86.73 88.92 0.000241 0.55 20.16 12.89 0.12

1 10.5    25 year 13.38 85.82 89.24 86.86 89.25 0.000235 0.58 25.22 17.23 0.12

1 10.5    50 year 15.78 85.82 89.84 86.97 89.85 0.000151 0.53 38.06 26.18 0.10

1 10.5    75 year 17.41 85.82 90.08 87.04 90.10 0.000133 0.52 45.07 30.87 0.09

1 10.5    100 year 18.68 85.82 90.19 87.09 90.20 0.000135 0.54 48.34 32.82 0.10

1 10.5    100 year + cc 22.41 85.82 90.41 87.23 90.43 0.000148 0.59 56.13 37.07 0.10

1 10.5    1000 year 33.63 85.82 90.88 87.61 90.90 0.000194 0.73 75.59 46.00 0.12

1 10.4    Inl Struct

1 10      2 year 7.08 85.25 88.40 85.96 88.41 0.000099 0.35 20.16 9.04 0.08

1 10      5 year 9.14 85.25 88.68 86.08 88.69 0.000120 0.40 22.72 9.36 0.08

1 10      10 year 10.79 85.25 88.90 86.16 88.91 0.000132 0.44 24.77 9.60 0.09

1 10      25 year 13.38 85.25 89.23 86.29 89.24 0.000143 0.48 28.07 9.96 0.09

1 10      50 year 15.78 85.25 89.84 86.40 89.85 0.000111 0.46 34.07 9.96 0.08

1 10      75 year 17.41 85.25 90.08 86.47 90.09 0.000110 0.48 36.47 9.96 0.08

1 10      100 year 18.68 85.25 90.18 86.52 90.19 0.000117 0.50 37.49 9.96 0.08

1 10      100 year + cc 22.41 85.25 90.40 86.66 90.42 0.000142 0.57 39.71 9.96 0.09

1 10      1000 year 33.63 85.25 90.87 87.04 90.90 0.000231 0.76 44.34 9.96 0.11

1 9.5     Culvert

1 9       2 year 7.08 83.67 85.97 85.98 0.000407 0.60 11.90 7.05 0.15

1 9       5 year 9.14 83.67 86.12 86.15 0.000532 0.70 13.02 7.30 0.17

1 9       10 year 10.79 83.67 86.24 86.27 0.000627 0.78 13.85 7.48 0.18

1 9       25 year 13.38 83.67 86.39 86.43 0.000771 0.89 15.05 7.70 0.20

1 9       50 year 15.78 83.67 86.52 86.57 0.000897 0.98 16.03 7.73 0.22

1 9       75 year 17.41 83.67 86.60 86.66 0.000980 1.04 16.66 7.73 0.23

1 9       100 year 18.68 83.67 86.66 86.72 0.001046 1.09 17.12 7.73 0.23

1 9       100 year + cc 22.41 83.67 86.82 86.90 0.001237 1.22 18.37 7.73 0.25

1 9       1000 year 33.63 83.67 87.22 87.35 0.001814 1.57 21.48 7.73 0.30

1 8       2 year 7.08 84.94 85.80 85.54 85.91 0.006345 1.50 4.71 6.58 0.57



HEC-RAS  Plan: Culv9.5Block   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 8       5 year 9.14 84.94 85.93 85.64 86.07 0.006268 1.62 5.65 6.91 0.57

1 8       10 year 10.79 84.94 86.04 85.72 86.18 0.006152 1.70 6.36 7.22 0.57

1 8       25 year 13.38 84.94 86.18 85.83 86.34 0.005990 1.82 7.41 7.77 0.58

1 8       50 year 15.78 84.94 86.29 85.92 86.48 0.006016 1.93 8.30 8.21 0.58

1 8       75 year 17.41 84.94 86.36 85.98 86.56 0.006018 1.99 8.90 8.50 0.59

1 8       100 year 18.68 84.94 86.41 86.03 86.62 0.005993 2.05 9.34 8.72 0.59

1 8       100 year + cc 22.41 84.94 86.55 86.15 86.80 0.005962 2.20 10.61 9.34 0.60

1 8       1000 year 33.63 84.94 86.88 86.48 87.23 0.006336 2.62 13.97 10.80 0.64

1 7.5     Inl Struct

1 7       2 year 7.08 83.76 85.24 85.31 0.002776 1.20 5.90 5.14 0.36

1 7       5 year 9.14 83.76 85.40 85.50 0.003154 1.35 6.75 5.22 0.38

1 7       10 year 10.79 83.76 85.52 85.63 0.003391 1.47 7.38 5.80 0.40

1 7       25 year 13.38 83.76 85.68 85.81 0.003742 1.63 8.36 6.38 0.42

1 7       50 year 15.78 83.76 85.81 85.97 0.004040 1.77 9.22 6.67 0.43

1 7       75 year 17.41 83.76 85.89 86.07 0.004233 1.86 9.78 6.85 0.44

1 7       100 year 18.68 83.76 85.95 86.14 0.004370 1.92 10.21 7.57 0.45

1 7       100 year + cc 22.41 83.76 86.12 86.34 0.004637 2.10 11.55 8.31 0.47

1 7       1000 year 33.63 83.76 86.55 86.86 0.005212 2.53 15.52 10.25 0.52

1 6       2 year 7.08 83.95 85.05 85.17 0.005395 1.56 4.72 5.92 0.51

1 6       5 year 9.14 83.95 85.18 85.34 0.005821 1.74 5.56 6.37 0.54

1 6       10 year 10.79 83.95 85.28 85.46 0.006122 1.87 6.20 6.64 0.56

1 6       25 year 13.38 83.95 85.42 85.63 0.006516 2.06 7.12 7.07 0.59

1 6       50 year 15.78 83.95 85.53 85.77 0.006739 2.21 7.94 7.52 0.60

1 6       75 year 17.41 83.95 85.60 85.86 0.006878 2.31 8.48 7.80 0.62

1 6       100 year 18.68 83.95 85.65 85.93 0.006980 2.39 8.90 8.02 0.62

1 6       100 year + cc 22.41 83.95 85.80 86.12 0.007256 2.59 10.10 8.60 0.65

1 6       1000 year 33.63 83.95 86.16 86.62 0.007925 3.10 13.52 10.08 0.70

1 5       2 year 7.08 83.93 84.82 84.97 0.007056 1.68 4.48 6.43 0.59

1 5       5 year 9.14 83.93 84.94 85.12 0.007827 1.90 5.22 6.82 0.63

1 5       10 year 10.79 83.93 85.02 85.23 0.008203 2.05 5.78 7.30 0.65

1 5       25 year 13.38 83.93 85.13 85.38 0.008837 2.28 6.62 7.94 0.69



HEC-RAS  Plan: Culv9.5Block   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 5       50 year 15.78 83.93 85.22 85.52 0.009392 2.48 7.35 8.46 0.72

1 5       75 year 17.41 83.93 85.27 85.07 85.60 0.009784 2.60 7.82 8.79 0.74

1 5       100 year 18.68 83.93 85.31 85.12 85.66 0.010102 2.70 8.17 9.02 0.75

1 5       100 year + cc 22.41 83.93 85.42 85.27 85.84 0.010895 2.96 9.19 9.49 0.79

1 5       1000 year 33.63 83.93 85.68 85.63 86.31 0.013340 3.66 11.78 10.46 0.90

1 4       2 year 7.08 83.83 84.62 84.74 0.007425 1.54 4.59 6.89 0.60

1 4       5 year 9.14 83.83 84.73 84.88 0.007786 1.70 5.38 7.14 0.63

1 4       10 year 10.79 83.83 84.81 84.98 0.008001 1.81 5.96 7.31 0.64

1 4       25 year 13.38 83.83 84.93 85.13 0.008295 1.96 6.82 7.56 0.66

1 4       50 year 15.78 83.83 85.03 85.25 0.008445 2.09 7.59 8.29 0.67

1 4       75 year 17.41 83.83 85.09 85.33 0.008561 2.17 8.10 8.75 0.68

1 4       100 year 18.68 83.83 85.13 85.38 0.008647 2.23 8.50 9.09 0.69

1 4       100 year + cc 22.41 83.83 85.26 85.54 0.008816 2.38 9.69 9.88 0.71

1 4       1000 year 33.63 83.83 85.58 85.96 0.009055 2.74 13.06 10.82 0.74

1 3       2 year 7.08 83.63 84.40 84.51 0.006761 1.44 4.91 7.81 0.58

1 3       5 year 9.14 83.63 84.52 84.64 0.006665 1.56 5.86 8.15 0.59

1 3       10 year 10.79 83.63 84.61 84.74 0.006609 1.64 6.59 8.41 0.59

1 3       25 year 13.38 83.63 84.73 84.89 0.006617 1.75 7.64 8.76 0.60

1 3       50 year 15.78 83.63 84.83 85.01 0.006651 1.85 8.55 9.06 0.61

1 3       75 year 17.41 83.63 84.90 85.08 0.006632 1.91 9.14 9.36 0.61

1 3       100 year 18.68 83.63 84.94 85.14 0.006625 1.95 9.59 9.59 0.61

1 3       100 year + cc 22.41 83.63 85.08 85.29 0.006568 2.07 10.91 10.21 0.62

1 3       1000 year 33.63 83.63 85.43 85.70 0.006388 2.34 14.77 11.80 0.63

1 2       2 year 7.08 83.22 84.13 84.23 0.006341 1.40 5.05 7.47 0.54

1 2       5 year 9.14 83.22 84.24 84.36 0.006633 1.56 5.87 7.50 0.56

1 2       10 year 10.79 83.22 84.32 84.46 0.006837 1.67 6.47 7.53 0.57

1 2       25 year 13.38 83.22 84.43 84.60 0.007066 1.82 7.35 7.78 0.59

1 2       50 year 15.78 83.22 84.53 84.72 0.007303 1.96 8.10 8.06 0.61

1 2       75 year 17.41 83.22 84.59 84.80 0.007466 2.04 8.58 8.24 0.62

1 2       100 year 18.68 83.22 84.63 84.86 0.007572 2.11 8.96 8.37 0.62

1 2       100 year + cc 22.41 83.22 84.76 85.02 0.007907 2.28 10.02 8.74 0.64

1 2       1000 year 33.63 83.22 85.08 85.45 0.008484 2.72 13.02 10.01 0.68



HEC-RAS  Plan: Culv9.5Block   River: Hunsworth Beck   Reach: 1 (Continued)

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)  

1 1       2 year 7.08 83.32 83.98 83.83 84.10 0.008901 1.55 4.56 7.87 0.65

1 1       5 year 9.14 83.32 84.08 83.91 84.23 0.008907 1.70 5.37 7.92 0.66

1 1       10 year 10.79 83.32 84.15 83.97 84.32 0.008903 1.81 5.98 7.96 0.66

1 1       25 year 13.38 83.32 84.26 84.06 84.46 0.008901 1.95 6.86 8.09 0.67

1 1       50 year 15.78 83.32 84.35 84.14 84.58 0.008904 2.08 7.60 8.38 0.68

1 1       75 year 17.41 83.32 84.41 84.19 84.65 0.008902 2.16 8.09 8.59 0.69

1 1       100 year 18.68 83.32 84.46 84.23 84.71 0.008902 2.22 8.46 8.74 0.69

1 1       100 year + cc 22.41 83.32 84.57 84.33 84.87 0.008914 2.39 9.53 9.18 0.71

1 1       1000 year 33.63 83.32 84.89 84.63 85.29 0.008904 2.81 12.61 10.32 0.74
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Appendix C: Hunsworth Beck Photographs 
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Vehicular Bridge (XS35.5) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Stone Arch Culvert (XS33.5) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Stone Arch Culvert (XS33.5) 

 



Weir (XS23.5) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Bridge (XS15.5) 

 

 



Weir (XS10.4) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Culvert (XS9.5) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Weir (XS 7.5) 
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Appendix D: - Flood Extents Flood 
Zones 2 and 3 
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Our Locations 

 

Birmingham 

2 The Wharf 

Bridge Street 

Birmingham  B1 2JS 

T. 0121 643 4694 

birmingham@curtins.com 

 

Leeds 

Rose Wharf 

78-80 East Street 

Leeds  LS9 8EE 

T. 0113 274 8509 

leeds@curtins.com 

 

Bristol 

Quayside 

40-58 Hotwell Road 

Bristol   

BS8 4UQ 

T. 0117 .03 7560  

bristol@curtins.com 

Liverpool 

Curtin House 

Columbus Quay 

Riverside Drive 

Liverpool  L3 4DB 

T. 0151 726 2000 

liverpool@curtins.com 

 

Cardiff 

3 Cwrt-y-Parc 

Earlswood Road 

Cardiff 

CF14 5GH 

T. 029 2068 0900 

cardiff@curtins.com 

 

London 

Units 5/6 

40 Compton Street 

London  

EC1V 0BD 

T. 020 73242240 

london@curtins.com 

Douglas 

Varley House 

29-31 Duke Street 

Douglas  Isle of Man   

IM1 2AZ 

T. 01624  624 585 

douglas@curtins.com 

 

Manchester 

Merchant Exchange 

17-19 Whitworth Street 

Manchester  M1 5WG 

T. 0161 236 2394 

manchester@curtins.com 

 

Edinburgh 

1a Belford Road 

Edinburgh   

EH4 3BL 

T. 0131 225 2175 

edinburgh@curtins.com 

 

Nottingham 

56 The Ropewalk 

Nottingham   

NG1 5DW 

T. 0115 941 5551 

nottingham@curtins.com 

Kendal 

28 Lowther Street 

Kendal  

Cumbria  LA9 4DH 

T. 01539 724 823 

kendal@curtins.com 
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