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Main Central drain upper reach Main Central drain lower reach

Given Input Data: Given Input Data:

     Shape ...........................  Rectangular      Shape ...........................  Rectangular

     Solving for .....................  Depth of Flow      Solving for .....................  Depth of Flow

     Flowrate ........................  40.0000 cms      Flowrate ........................  40.0000 cms

     Slope ...........................  0.0073 m/m      Slope ...........................  0.0040 m/m

     Manning's n .....................  0.0120      Manning's n .....................  0.0120

     Height ..........................  1.5000 m      Height ..........................  1.5000 m

     Bottom width ....................  4.5000 m      Bottom width ....................  6.0000 m

Computed Results: Computed Results:

     Depth ...........................  1.3838 m      Depth ...........................  1.3339 m

     Velocity ........................  6.4235 mps      Velocity ........................  4.9979 mps

     Full Flowrate ...................  44.8026 cms      Full Flowrate ...................  47.4368 cms

     Flow area .......................  6.2272 m2      Flow area .......................  8.0034 m2

     Flow perimeter ..................  7.2676 m      Flow perimeter ..................  8.6678 m

     Hydraulic radius ................  0.8568 m      Hydraulic radius ................  0.9234 m

     Top width .......................  4.5000 m      Top width .......................  6.0000 m

     Area ............................  6.7500 m2      Area ............................  9.0000 m2

     Perimeter .......................  7.5000 m      Perimeter .......................  9.0000 m

     Percent full ....................  92.2544 %      Percent full ....................  88.9270 %



August 24th, 2006
Ms Margaret Williams Phd 
Environmental Solutions Limited
20 West Kingshouse Road
Kingston 10

Dear Madam:

Re: Gore Developments Limited New Harbour Village Drainage discussion
It was agreed with Mr. Brian Richardson a Hydro-Geologist the difference in flow estimates would be resolved if it is demonstrated that the drain reservation and adjacent open area be modelled in HEC RAS to assess the ability of the drain and available freeboard to convey his estimated flow of 40m3/s and assess the extent of control the Highway 2000 culvert will have on the stream.
A typical part of the drain was modelled in HEC RAS and the depth of flow was approximately 1.4m which would be contained in the 1.5m Ht paved drain. There is further freeboard available as the lot boundaries are a minimum of 0.5m above the top of the drain wall. Tables 1 and 2 show the depth of flow in the central drain if 40m3/s is conveyed through the central drain.
Table1 UPPER REACH

    Table 2 LOWER REACH
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The results in the table above are from Manning’s equation. The HEC RAS model can be demonstrated if required.

Highway 2000 culvert
The Highway 2000 culvert was evaluated below where the crest of the road is estimated to be 6m above the invert of the culvert. It is estimated that the upstream water surface would have to be 4m above the top of the culvert for 20 m3/s to flow through it. If that occurred the detained water would overtop to banks of the watershed and flow in other drainage paths which would bypass the proposed subdivision. See results of the culvert evaluation in table 3.
Table 3 Highway 2000 culvert results
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Entered Data:

     Shape ...........................  Rectangular

     Number of Barrels ...............  1

     Solving for .....................  Headwater

     Chart Number ....................  8

     Scale Number ....................  1

     Chart Description ...............  

BOX CULVERT WITH 

FLARED WINGWALLS; NO 

INLET TOP EDGE BEVEL

     Scale Decsription ...............  

 WINGWALLS FLARED 30 

TO 75 DEGREES

     Overtopping .....................  Off

     Flowrate ........................  21.5000 cms

     Manning's n .....................  0.0130

     Roadway Elevation ...............  6.0000 m

     Inlet Elevation .................  0.4000 m

     Outlet Elevation ................  0.0000 m

     Height ..........................  1.5000 m

     Width ...........................  2.4400 m

     Length ..........................  36.0000 m

     Entrance Loss ...................  0.0000

     Tailwater .......................  1.4000 m

Computed Results:

     Headwater .......................  5.9654 m   Inlet Control

     Slope ...........................  0.0111 m/m

     Velocity ........................  5.8743 mps

Messages:

     Inlet head > Outlet head.

     Computing Inlet Control headwater.

     Solving Inlet Equation 26.

     Solving Inlet Equation 28.

     Headwater: 5.9654 m


Retention
The proposed subdivision is just north of a retention area on the central drain alignment. The upper stratum of the soil is clay that would not allow significant infiltration to occur. The more permeable soils occur greater than 4m deep. Locating a retention pond on the site would not significantly recharge the aquifer.
Downstream effects

There are no communities located south of the proposed subdivision to the confluence with Fraser’s Gully. The flow in Fraser’s Gully is significantly greater than that from the Central Main Drain. There is a large detention area created by a micro dam downstream of the central main drain discharge point that will provide detention of flow and will reduce the peak flows from this stream. This will limit the downstream flows into Fraser’s Gully.
If there is any further discussion of the issues required please do no hesitate to contact the writer.
Yours sincerely
Ivan Andrew Foreman, P.E.
Director
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