
Site Name: Mynydd Llandegai community scheme - 165l/s and rated at 12kW (jan-mar) Date: 29 July 2010

Data Hydraulics Generator

FDC: Based on one year's measured data Gross Head: 10.311 m Rating required (kVA) 16

Turbine: Semi-adjustable D235 propeller turbine Head loss for intake screen: 0.800 m Derate generator efficiency by: 2%

Generator: Aysnchronous Marelli Pipe pressure loss (at design flow): 0.211 m

Pipe pressure loss (%): 2% Efficiencies (at design flow)

Hydrology Net head at design flow: 9.3 m Pipeline: 98%

Catchment Area: sq km Turbine (derated): 87%

Average Annual Rainfall: m Turbine Drive / coupling (flat belt) 98%

Evapotranspiration m Turbine design flow: 165 l/s Generator (derated): 92%

Net Runoff: 0.000 m Minimum flow (% of design flow): 50% Transformer: 100%

ADF: 0 l/s Minimum flow: 83 l/s Transmission: 100%

Residual: Q95 plus 20% Derate quoted turbine efficiency by: 0.00% Design System Efficiency: 77%

% time Normalised Total Available Turbine Hydraulic Fraction Pipeline Turbine Turbine Shaft Generator Generator Electric Available

flow FDC flow flow flow power of design Eff Eff Eff power Eff Eff power energy

exceeded l/s l/s l/s l/s kW flow (quoted) (derated) kW (quoted) (derated) kW kWHr/jan-mar

5 5,218.9 4074 165 15 1.00 98% 87.0% 87.0% 12.9 94.0% 92.0% 11.8 5,181

10 2,080.1 1563 165 15 1.00 98% 87.0% 87.0% 12.9 94.0% 92.0% 11.8 5,181

15 1,039.8 731 165 15 1.00 98% 87.0% 87.0% 12.9 94.0% 92.0% 11.8 5,181

20 670.6 435 165 15 1.00 98% 87.0% 87.0% 12.9 94.0% 92.0% 11.8 5,181

25 523.8 318 165 15 1.00 98% 87.0% 87.0% 12.9 94.0% 92.0% 11.8 5,181

30 439.3 250 165 15 1.00 98% 87.0% 87.0% 12.9 94.0% 92.0% 11.8 5,181

35 383.8 206 165 15 1.00 98% 85.0% 85.0% 12.6 93.9% 91.9% 11.6 5,059

40 330.1 163 163 15 0.99 98% 82.0% 82.0% 12.0 93.9% 91.9% 11.0 4,939

45 303.5 142 142 13 0.86 98% 78.1% 78.1% 10.0 93.9% 91.9% 9.2 4,414

50 273.1 117 117 11 0.71 99% 76.6% 76.6% 8.1 93.8% 91.8% 7.5 3,641

55 247.5 97 97 9 0.59 99% 73.8% 73.8% 6.5 93.2% 91.2% 5.9 2,933

60 234.6 87 87 8 0.52 99% 71.7% 71.7% 5.6 92.7% 90.7% 5.1 2,417

65 220.6 75 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

70 207.5 65 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

75 190.8 52 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

80 179.0 42 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

85 165.0 31 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

90 145.8 16 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

95 126.4 0 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

54,489

Total Abstraction: 2,776,034 m3/year Max. power output at point of use: 11.8 kW Guaranteed FIT (miminum) unit price: 22.9 p/kWh

Capacity Factor: 0.13 (electrical output) Down time (expected and forced): 4%

DULAS LTD - HYDROSIZE 2009v2 Estimated Jan-Mar Production: 13 MWh Gross income: 2,995£       

Hydrology & Energy Output Summary



Site Name: Mynydd Llandegai community scheme - 165l/s and rated at 12kW (apr-dec) Date: 29 July 2010

Data Hydraulics Generator

FDC: Based on one year's measured data Gross Head: 10.311 m Rating required (kVA) 16

Turbine: Semi-adjustable D235 propeller turbine Head loss for intake screen: 0.800 m Derate generator efficiency by: 2%

Generator: Aysnchronous Marelli Pipe pressure loss (at design flow): 0.211 m

Pipe pressure loss (%): 2% Efficiencies (at design flow)

Hydrology Net head at design flow: 9.3 m Pipeline: 98%

Catchment Area: sq km Turbine (derated): 87%

Average Annual Rainfall: m Turbine Drive / coupling (flat belt) 98%

Evapotranspiration m Turbine design flow: 165 l/s Generator (derated): 92%

Net Runoff: 0.000 m Minimum flow (% of design flow): 50% Transformer: 100%

ADF: 0 l/s Minimum flow: 83 l/s Transmission: 100%

Residual: Q95 plus 40% Derate quoted turbine efficiency by: 0.00% Design System Efficiency: 77%

% time Normalised Total Available Turbine Hydraulic Fraction Pipeline Turbine Turbine Shaft Generator Generator Electric Available

flow FDC flow flow flow power of design Eff Eff Eff power Eff Eff power energy

exceeded l/s l/s l/s l/s kW flow (quoted) (derated) kW (quoted) (derated) kW kWHr/apr-dec

5 910.1 511 165 15 1.00 98% 87.0% 87.0% 12.9 94.0% 92.0% 11.8 5,181

10 578.4 312 165 15 1.00 98% 87.0% 87.0% 12.9 94.0% 92.0% 11.8 5,181

15 460.4 242 165 15 1.00 98% 87.0% 87.0% 12.9 94.0% 92.0% 11.8 5,181

20 388.8 199 165 15 1.00 98% 87.0% 87.0% 12.9 94.0% 92.0% 11.8 5,181

25 316.7 155 155 14 0.94 98% 87.0% 87.0% 12.1 93.9% 91.9% 11.2 5,033

30 261.3 122 122 11 0.74 99% 87.0% 87.0% 9.6 93.9% 91.9% 8.8 4,377

35 226.9 102 102 9 0.62 99% 85.0% 85.0% 7.8 93.7% 91.7% 7.2 3,507

40 179.0 73 0 0 0.00 0% 82.0% 82.0% 0.0 0.0% 0.0% 0.0 0

45 153.8 58 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

50 136.9 48 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

55 126.4 41 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

60 119.5 37 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

65 112.8 33 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

70 105.7 29 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

75 95.5 23 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

80 84.7 16 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

85 76.8 11 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

90 66.8 5 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

95 57.7 0 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

33,641

Total Abstraction: 1,638,476 m3/year Max. power output at point of use: 11.8 kW Guaranteed FIT (miminum) unit price: 22.9 p/kWh

Capacity Factor: 0.23 (electrical output) Down time (expected and forced): 4%

DULAS LTD - HYDROSIZE 2009v2 Estimated Apr-Dec Production: 24 MWh Gross income: 5,547£       

Hydrology & Energy Output Summary
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Site Name: Mynydd Llandegai community scheme - 300l/s and rated at 15kW (jan-mar) Date: 29 July 2010

Data Hydraulics Generator

FDC: Based on one year's measured data Gross Head: 9.2 m Rating required (kVA) 21

Turbine: Crossflow turbine (Heksa) Head loss for intake screen: 0.8 m Derate generator efficiency by: 2%

Generator: Aysnchronous Marelli Pipe pressure loss (at design flow): 0.7 m

Pipe pressure loss (%): 7% Efficiencies (at design flow)

Hydrology Net head at design flow: 7.7 m Pipeline: 93%

Catchment Area: sq km Turbine (derated): 75%

Average Annual Rainfall: m Turbine Drive / coupling (flat belt) 98%

Evapotranspiration m Turbine design flow: 300 l/s Generator (derated): 92%

Net Runoff: 0.000 m Minimum flow (% of design flow): 10% Transformer: 100%

ADF: 0 l/s Minimum flow: 30 l/s Transmission: 100%

Residual: Q95 plus 20% Derate quoted turbine efficiency by: 2.50% Design System Efficiency: 63%

% time Normalised Total Available Turbine Hydraulic Fraction Pipeline Turbine Turbine Shaft Generator Generator Electric Available

flow FDC flow flow flow power of design Eff Eff Eff power Eff Eff power energy

exceeded l/s l/s l/s l/s kW flow (quoted) (derated) kW (quoted) (derated) kW kWHr/jan-mar

5 5,218.9 4074 300 25 1.00 93% 77.9% 75.4% 16.9 94.0% 92.0% 15.6 6,830

10 2,080.1 1563 300 25 1.00 93% 77.9% 75.4% 16.9 94.0% 92.0% 15.6 6,830

15 1,039.8 731 300 25 1.00 93% 77.9% 75.4% 16.9 94.0% 92.0% 15.6 6,830

20 670.6 435 300 25 1.00 93% 77.9% 75.4% 16.9 94.0% 92.0% 15.6 6,830

25 523.8 318 300 25 1.00 93% 77.9% 75.4% 16.9 94.0% 92.0% 15.6 6,830

30 439.3 250 250 21 0.83 95% 78.0% 75.5% 14.5 93.9% 91.9% 13.3 6,331

35 383.8 206 206 17 0.69 97% 76.2% 73.7% 11.8 93.9% 91.9% 10.9 5,297

40 330.1 163 163 13 0.54 98% 72.3% 69.8% 9.0 93.4% 91.4% 8.2 4,183

45 303.5 142 142 12 0.47 98% 69.6% 67.1% 7.6 92.7% 90.7% 6.9 3,302

50 273.1 117 117 10 0.39 99% 65.7% 63.2% 5.9 91.4% 89.4% 5.3 2,661

55 247.5 97 97 8 0.32 99% 61.7% 59.2% 4.6 89.9% 87.9% 4.0 2,045

60 234.6 87 87 7 0.29 99% 59.4% 56.9% 4.0 89.0% 87.0% 3.4 1,638

65 220.6 75 75 6 0.25 100% 56.7% 54.2% 3.3 87.9% 85.9% 2.8 1,371

70 207.5 65 65 5 0.22 100% 54.1% 51.6% 2.7 86.8% 84.8% 2.3 1,118

75 190.8 52 52 4 0.17 100% 50.3% 47.8% 2.0 85.3% 83.3% 1.7 863

80 179.0 42 42 3 0.14 100% 47.5% 45.0% 1.5 84.2% 82.2% 1.3 638

85 165.0 31 31 3 0.10 100% 44.0% 41.5% 1.0 82.9% 80.9% 0.8 459

90 145.8 16 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

95 126.4 0 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

64,054

Total Abstraction: 4,457,176 m3/year Max. power output at point of use: 15.6 kW Guaranteed FIT (miminum) unit price: 22.9 p/kWh

Capacity Factor: 0.11 (electrical output) Down time (expected and forced): 4%

DULAS LTD - HYDROSIZE 2009v2 Estimated Jan-Mar Production: 15 MWh Gross income: 3,520£       

Hydrology & Energy Output Summary



Site Name: Mynydd Llandegai community scheme - 300l/s and rated at 15kW (apr-dec) Date: 29 July 2010

Data Hydraulics Generator

FDC: Based on one year's measured data Gross Head: 9.2 m Rating required (kVA) 21

Turbine: Crossflow turbine (Heksa) Head loss for intake screen: 0.8 m Derate generator efficiency by: 2%

Generator: Aysnchronous Marelli Pipe pressure loss (at design flow): 0.7 m

Pipe pressure loss (%): 7% Efficiencies (at design flow)

Hydrology Net head at design flow: 7.7 m Pipeline: 93%

Catchment Area: sq km Turbine (derated): 75%

Average Annual Rainfall: m Turbine Drive / coupling (flat belt) 98%

Evapotranspiration m Turbine design flow: 300 l/s Generator (derated): 92%

Net Runoff: 0.000 m Minimum flow (% of design flow): 10% Transformer: 100%

ADF: 0 l/s Minimum flow: 30 l/s Transmission: 100%

Residual: Q95 plus 40% Derate quoted turbine efficiency by: 2.50% Design System Efficiency: 63%

% time Normalised Total Available Turbine Hydraulic Fraction Pipeline Turbine Turbine Shaft Generator Generator Electric Available

flow FDC flow flow flow power of design Eff Eff Eff power Eff Eff power energy

exceeded l/s l/s l/s l/s kW flow (quoted) (derated) kW (quoted) (derated) kW kWHr/apr-dec

5 910.1 511 300 25 1.00 93% 77.9% 75.4% 16.9 94.0% 92.0% 15.6 6,830

10 578.4 312 300 25 1.00 93% 77.9% 75.4% 16.9 94.0% 92.0% 15.6 6,830

15 460.4 242 242 20 0.81 95% 77.8% 75.3% 14.0 93.9% 91.9% 12.9 6,232

20 388.8 199 199 16 0.66 97% 75.7% 73.2% 11.4 93.9% 91.9% 10.4 5,105

25 316.7 155 155 13 0.52 98% 71.4% 68.9% 8.5 93.2% 91.2% 7.7 3,982

30 261.3 122 122 10 0.41 99% 66.5% 64.0% 6.2 91.7% 89.7% 5.6 2,921

35 226.9 102 102 8 0.34 99% 62.6% 60.1% 4.9 90.3% 88.3% 4.3 2,172

40 179.0 73 73 6 0.24 100% 56.1% 53.6% 3.1 87.6% 85.6% 2.7 1,533

45 153.8 58 58 5 0.19 100% 52.1% 49.6% 2.3 86.0% 84.0% 1.9 1,012

50 136.9 48 48 4 0.16 100% 49.2% 46.7% 1.8 84.8% 82.8% 1.5 748

55 126.4 41 41 3 0.14 100% 47.3% 44.8% 1.5 84.1% 82.1% 1.2 592

60 119.5 37 37 3 0.12 100% 46.0% 43.5% 1.3 83.6% 81.6% 1.1 500

65 112.8 33 33 3 0.11 100% 44.7% 42.2% 1.1 83.2% 81.2% 0.9 433

70 105.7 29 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

75 95.5 23 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

80 84.7 16 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

85 76.8 11 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

90 66.8 5 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

95 57.7 0 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0.0 0

38,889

Total Abstraction: 2,694,536 m3/year Max. power output at point of use: 15.6 kW Guaranteed FIT (miminum) unit price: 22.9 p/kWh

Capacity Factor: 0.20 (electrical output) Down time (expected and forced): 4%

DULAS LTD - HYDROSIZE 2009v2 Estimated Apr-Dec Production: 28 MWh Gross income: 6,412£       

Hydrology & Energy Output Summary
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Site Name River Galedffrwd - Coetir Mynydd feasibility study (jan) Date: 30th March, 2010

Data Hydraulics Generator

FDC: HydrA & Lowflows software Gross Head: 98.0 m Rating required (kVA) 134

Turbine: Gilkes 15 inch single jet Turgo Head loss for intake screen: 0.8 m Derate generator efficiency by: 0.5%

Generator: Asynchronous generator - generic Pipe pressure loss (at design flow): 7.2 m
Pipe pressure loss (%): 7% Efficiencies (at design flow)

Hydrology Net head at design flow: 90.0 m Pipeline: 93%

Catchment Area: 4.00 sq km Turbine (derated): 83%
Average Annual Rainfall: 2.159 m Turbine Drive / coupling: 100%

Evapotranspiration 0.406 m Turbine design flow: 147 l/s Generator (derated): 94%

Net Runoff: 1.753 m Minimum flow (% of design flow): 10% Transformer: 100%

ADF: 222 l/s Minimum flow: 15 l/s Transmission: 100%
Residual: Q95 plus 20% Derate quoted turbine efficiency by: 0.5% Design System Efficiency: 71%

% time Normalised Total Available Turbine Hydraulic Fraction Pipeline Turbine Turbine Shaft Generator Generator Electric Available

flow FDC flow flow flow power of design Eff Eff Eff power Eff Eff power energy

exceeded l/s l/s l/s l/s kW flow (quoted) (derated) kW (quoted) (derated) kW kWHr/month

5 1030.5 1030 725 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

10 742.0 742 494 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

15 599.1 599 380 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

20 483.7 484 288 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

25 438.6 439 252 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

30 397.8 398 219 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

35 358.0 358 187 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

40 322.2 322 159 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

45 299.8 300 141 141 134 0.96 93% 83.6% 83.1% 103.9 93.9% 93.4% 97 43,200

50 278.9 279 124 124 118 0.84 95% 84.2% 83.7% 93.7 93.9% 93.4% 87 40,420

55 257.5 258 107 107 102 0.73 96% 84.2% 83.7% 81.9 93.9% 93.4% 77 35,918

60 237.8 238 91 91 87 0.62 97% 84.0% 83.5% 70.5 93.8% 93.3% 66 31,158

65 222.2 222 79 79 75 0.53 98% 83.8% 83.3% 61.1 93.6% 93.1% 57 26,858

70 207.7 208 67 67 64 0.46 98% 83.3% 82.8% 52.0 93.1% 92.6% 48 23,009

75 190.1 190 53 53 50 0.36 99% 82.0% 81.5% 40.7 91.9% 91.4% 37 18,693

80 173.9 174 40 40 38 0.27 99% 79.5% 79.0% 29.9 90.1% 89.6% 27 14,006

85 158.2 158 27 27 26 0.19 100% 75.2% 74.7% 19.4 87.5% 87.0% 17 9,562

90 143.9 144 16 16 15 0.11 100% 68.9% 68.4% 10.3 84.4% 83.9% 9 5,594

95 124.0 124 0 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0
599,488

Total Abstraction: 3,027,003 m3/year Max. power output at point of use: 100 kW Unit price (using FIT rate and 3p export): 20.8 p/kWh

Capacity Factor: 0.05 (electrical output) Down time (expected and forced): 4%
DULAS LTD - HYDROSIZE 2009v2 Estimated Monthly Production: 48 MWh Gross income: 9,975£     

Hydrology & Energy Output Summary



Site Name River Galedffrwd - Coetir Mynydd feasibility study (feb) Date: 30th March, 2010

Data Hydraulics Generator

FDC: HydrA & Lowflows software Gross Head: 98.0 m Rating required (kVA) 134

Turbine: Gilkes 15 inch single jet Turgo Head loss for intake screen: 0.8 m Derate generator efficiency by: 0.5%

Generator: Asynchronous generator - generic Pipe pressure loss (at design flow): 7.2 m
Pipe pressure loss (%): 7% Efficiencies (at design flow)

Hydrology Net head at design flow: 90.0 m Pipeline: 93%

Catchment Area: 4.00 sq km Turbine (derated): 83%
Average Annual Rainfall: 2.159 m Turbine Drive / coupling: 100%

Evapotranspiration 0.406 m Turbine design flow: 147 l/s Generator (derated): 94%

Net Runoff: 1.753 m Minimum flow (% of design flow): 10% Transformer: 100%

ADF: 222 l/s Minimum flow: 15 l/s Transmission: 100%
Residual: Q95 plus 20% Derate quoted turbine efficiency by: 0.5% Design System Efficiency: 71%

% time Normalised Total Available Turbine Hydraulic Fraction Pipeline Turbine Turbine Shaft Generator Generator Electric Available

flow FDC flow flow flow power of design Eff Eff Eff power Eff Eff power energy

exceeded l/s l/s l/s l/s kW flow (quoted) (derated) kW (quoted) (derated) kW kWHr/month

5 778.0 778 544 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

10 543.1 543 356 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

15 432.8 433 268 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

20 345.0 345 198 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

25 315.0 315 174 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

30 287.7 288 152 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

35 262.0 262 131 131 125 0.89 94% 84.0% 83.5% 98.6 93.9% 93.4% 92 42,100

40 238.5 239 113 113 107 0.77 96% 84.2% 83.7% 86.1 93.9% 93.4% 80 37,770

45 224.5 225 102 102 97 0.69 96% 84.2% 83.7% 78.2 93.9% 93.4% 73 33,598

50 211.4 211 91 91 87 0.62 97% 84.0% 83.5% 70.5 93.8% 93.3% 66 30,388

55 194.6 195 78 78 74 0.53 98% 83.8% 83.3% 60.3 93.6% 93.1% 56 26,696

60 179.1 179 65 65 62 0.44 99% 83.2% 82.7% 50.7 93.0% 92.5% 47 22,552

65 168.1 168 56 56 54 0.38 99% 82.4% 81.9% 43.6 92.3% 91.8% 40 19,016

70 157.8 158 48 48 46 0.33 99% 81.2% 80.7% 36.8 91.3% 90.8% 33 16,074

75 149.5 150 42 42 40 0.28 99% 79.9% 79.4% 31.2 90.4% 89.9% 28 13,463

80 141.7 142 35 35 34 0.24 100% 78.1% 77.6% 26.0 89.2% 88.7% 23 11,191

85 130.2 130 26 26 25 0.18 100% 74.6% 74.1% 18.4 87.2% 86.7% 16 8,529

90 119.6 120 18 18 17 0.12 100% 70.0% 69.5% 11.7 84.9% 84.4% 10 5,643

95 97.6 98 0 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0
530,324

Total Abstraction: 2,659,189 m3/year Max. power output at point of use: 100 kW Unit price (using FIT rate and 3p export): 20.8 p/kWh

Capacity Factor: 0.05 (electrical output) Down time (expected and forced): 4%
DULAS LTD - HYDROSIZE 2009v2 Estimated Monthly Production: 42 MWh Gross income: 8,825£     

Hydrology & Energy Output Summary



Site Name River Galedffrwd - Coetir Mynydd feasibility study (mar) Date: 30th March, 2010

Data Hydraulics Generator

FDC: HydrA & Lowflows software Gross Head: 98.0 m Rating required (kVA) 134

Turbine: Gilkes 15 inch single jet Turgo Head loss for intake screen: 0.8 m Derate generator efficiency by: 0.5%

Generator: Asynchronous generator - generic Pipe pressure loss (at design flow): 7.2 m
Pipe pressure loss (%): 7% Efficiencies (at design flow)

Hydrology Net head at design flow: 90.0 m Pipeline: 93%

Catchment Area: 4.00 sq km Turbine (derated): 83%
Average Annual Rainfall: 2.159 m Turbine Drive / coupling: 100%

Evapotranspiration 0.406 m Turbine design flow: 147 l/s Generator (derated): 94%

Net Runoff: 1.753 m Minimum flow (% of design flow): 10% Transformer: 100%

ADF: 222 l/s Minimum flow: 15 l/s Transmission: 100%
Residual: Q95 plus 20% Derate quoted turbine efficiency by: 0.5% Design System Efficiency: 71%

% time Normalised Total Available Turbine Hydraulic Fraction Pipeline Turbine Turbine Shaft Generator Generator Electric Available

flow FDC flow flow flow power of design Eff Eff Eff power Eff Eff power energy

exceeded l/s l/s l/s l/s kW flow (quoted) (derated) kW (quoted) (derated) kW kWHr/month

5 878.5 879 614 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

10 579.1 579 374 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

15 461.4 461 280 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

20 367.7 368 205 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

25 335.5 335 179 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

30 306.1 306 156 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

35 282.0 282 136 136 130 0.93 94% 83.8% 83.3% 101.5 93.9% 93.4% 95 42,704

40 259.8 260 119 119 113 0.81 95% 84.2% 83.7% 90.2 93.9% 93.4% 84 39,199

45 240.4 240 103 103 98 0.70 96% 84.2% 83.7% 79.2 93.9% 93.4% 74 34,646

50 222.4 222 89 89 85 0.60 97% 84.0% 83.5% 68.7 93.8% 93.3% 64 30,250

55 211.1 211 80 80 76 0.54 98% 83.8% 83.3% 61.9 93.6% 93.1% 58 26,666

60 200.4 200 71 71 68 0.48 98% 83.5% 83.0% 55.3 93.3% 92.8% 51 23,860

65 185.9 186 59 59 57 0.40 99% 82.7% 82.2% 46.1 92.6% 92.1% 42 20,525

70 172.5 172 49 49 46 0.33 99% 81.4% 80.9% 37.3 91.4% 90.9% 34 16,709

75 161.9 162 40 40 38 0.27 99% 79.6% 79.1% 30.2 90.1% 89.6% 27 13,345

80 151.9 152 32 32 31 0.22 100% 77.1% 76.6% 23.5 88.6% 88.1% 21 10,462

85 141.3 141 24 24 23 0.16 100% 73.5% 73.0% 16.5 86.6% 86.1% 14 7,651

90 131.4 131 16 16 15 0.11 100% 68.9% 68.4% 10.3 84.4% 83.9% 9 5,014

95 111.6 112 0 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0
534,332

Total Abstraction: 2,680,105 m3/year Max. power output at point of use: 100 kW Unit price (using FIT rate and 3p export): 20.8 p/kWh

Capacity Factor: 0.05 (electrical output) Down time (expected and forced): 4%
DULAS LTD - HYDROSIZE 2009v2 Estimated Monthly Production: 43 MWh Gross income: 8,891£     

Hydrology & Energy Output Summary



Site Name River Galedffrwd - Coetir Mynydd feasibility study (apr) Date: 30th March, 2010

Data Hydraulics Generator

FDC: HydrA & Lowflows software Gross Head: 98.0 m Rating required (kVA) 134

Turbine: Gilkes 15 inch single jet Turgo Head loss for intake screen: 0.8 m Derate generator efficiency by: 0.5%

Generator: Asynchronous generator - generic Pipe pressure loss (at design flow): 7.2 m
Pipe pressure loss (%): 7% Efficiencies (at design flow)

Hydrology Net head at design flow: 90.0 m Pipeline: 93%

Catchment Area: 4.00 sq km Turbine (derated): 83%
Average Annual Rainfall: 2.159 m Turbine Drive / coupling: 100%

Evapotranspiration 0.406 m Turbine design flow: 147 l/s Generator (derated): 94%

Net Runoff: 1.753 m Minimum flow (% of design flow): 10% Transformer: 100%

ADF: 222 l/s Minimum flow: 15 l/s Transmission: 100%
Residual: Q95 plus 40% Derate quoted turbine efficiency by: 0.5% Design System Efficiency: 71%

% time Normalised Total Available Turbine Hydraulic Fraction Pipeline Turbine Turbine Shaft Generator Generator Electric Available

flow FDC flow flow flow power of design Eff Eff Eff power Eff Eff power energy

exceeded l/s l/s l/s l/s kW flow (quoted) (derated) kW (quoted) (derated) kW kWHr/month

5 517.4 517 266 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

10 397.1 397 194 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

15 335.4 335 157 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

20 283.3 283 126 126 120 0.86 95% 84.2% 83.7% 95.1 93.9% 93.4% 89 41,378

25 251.0 251 107 107 102 0.72 96% 84.2% 83.7% 81.8 93.9% 93.4% 76 36,160

30 222.4 222 89 89 85 0.61 97% 84.0% 83.5% 69.3 93.8% 93.3% 65 30,877

35 207.2 207 80 80 77 0.55 98% 83.8% 83.3% 62.4 93.6% 93.1% 58 26,882

40 193.0 193 72 72 68 0.49 98% 83.6% 83.1% 55.9 93.3% 92.8% 52 24,085

45 180.1 180 64 64 61 0.44 99% 83.1% 82.6% 49.7 92.9% 92.4% 46 21,422

50 168.1 168 57 57 54 0.39 99% 82.5% 82.0% 43.9 92.3% 91.8% 40 18,896

55 157.9 158 51 51 48 0.34 99% 81.7% 81.2% 38.9 91.7% 91.2% 35 16,591

60 148.3 148 45 45 43 0.31 99% 80.6% 80.1% 34.1 90.9% 90.4% 31 14,508

65 138.4 138 39 39 37 0.27 99% 79.2% 78.7% 29.1 89.9% 89.4% 26 12,451

70 129.2 129 33 33 32 0.23 100% 77.5% 77.0% 24.5 88.8% 88.3% 22 10,443

75 117.7 118 27 27 25 0.18 100% 74.8% 74.3% 18.8 87.3% 86.8% 16 8,307

80 107.2 107 20 20 19 0.14 100% 71.6% 71.1% 13.7 85.7% 85.2% 12 6,126

85 94.3 94 13 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0

90 82.9 83 6 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0

95 73.4 73 0 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0
399,779

Total Abstraction: 1,972,056 m3/year Max. power output at point of use: 100 kW Unit price (using FIT rate and 3p export): 20.8 p/kWh

Capacity Factor: 0.04 (electrical output) Down time (expected and forced): 4%
DULAS LTD - HYDROSIZE 2009v2 Estimated Monthly Production: 32 MWh Gross income: 6,652£     

Hydrology & Energy Output Summary



Site Name River Galedffrwd - Coetir Mynydd feasibility study (may) Date: 30th March, 2010

Data Hydraulics Generator

FDC: HydrA & Lowflows software Gross Head: 98.0 m Rating required (kVA) 134

Turbine: Gilkes 15 inch single jet Turgo Head loss for intake screen: 0.8 m Derate generator efficiency by: 0.5%

Generator: Asynchronous generator - generic Pipe pressure loss (at design flow): 7.2 m
Pipe pressure loss (%): 7% Efficiencies (at design flow)

Hydrology Net head at design flow: 90.0 m Pipeline: 93%

Catchment Area: 4.00 sq km Turbine (derated): 83%
Average Annual Rainfall: 2.159 m Turbine Drive / coupling: 100%

Evapotranspiration 0.406 m Turbine design flow: 147 l/s Generator (derated): 94%

Net Runoff: 1.753 m Minimum flow (% of design flow): 10% Transformer: 100%

ADF: 222 l/s Minimum flow: 15 l/s Transmission: 100%
Residual: Q95 plus 40% Derate quoted turbine efficiency by: 0.5% Design System Efficiency: 71%

% time Normalised Total Available Turbine Hydraulic Fraction Pipeline Turbine Turbine Shaft Generator Generator Electric Available

flow FDC flow flow flow power of design Eff Eff Eff power Eff Eff power energy

exceeded l/s l/s l/s l/s kW flow (quoted) (derated) kW (quoted) (derated) kW kWHr/month

5 380.9 381 193 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

10 296.5 297 142 142 136 0.97 93% 83.5% 83.0% 104.8 94.0% 93.5% 98 43,385

15 255.5 256 118 118 112 0.80 95% 84.2% 83.7% 89.5 93.9% 93.4% 84 39,746

20 220.2 220 96 96 92 0.66 97% 84.1% 83.6% 74.4 93.9% 93.4% 70 33,528

25 198.2 198 83 83 79 0.57 98% 83.9% 83.4% 64.6 93.7% 93.2% 60 28,421

30 178.3 178 71 71 68 0.49 98% 83.5% 83.0% 55.5 93.3% 92.8% 52 24,479

35 167.4 167 65 65 62 0.44 99% 83.2% 82.7% 50.3 93.0% 92.5% 47 21,471

40 157.1 157 59 59 56 0.40 99% 82.7% 82.2% 45.3 92.5% 92.0% 42 19,321

45 147.2 147 53 53 50 0.36 99% 82.0% 81.5% 40.5 91.9% 91.4% 37 17,242

50 138.0 138 47 47 45 0.32 99% 81.1% 80.6% 35.9 91.2% 90.7% 33 15,244

55 130.0 130 42 42 40 0.29 99% 80.1% 79.6% 31.9 90.5% 90.0% 29 13,431

60 122.6 123 38 38 36 0.26 100% 78.9% 78.4% 28.2 89.7% 89.2% 25 11,802

65 111.4 111 31 31 30 0.21 100% 76.7% 76.2% 22.6 88.4% 87.9% 20 9,853

70 101.3 101 25 25 24 0.17 100% 74.1% 73.6% 17.6 86.9% 86.4% 15 7,676

75 92.5 92 20 20 19 0.13 100% 71.4% 70.9% 13.4 85.5% 85.0% 11 5,818

80 84.4 84 15 15 14 0.10 100% 68.3% 67.8% 9.7 84.2% 83.7% 8 4,262

85 75.1 75 9 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0

90 66.8 67 4 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0

95 59.4 59 0 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0
339,563

Total Abstraction: 1,659,229 m3/year Max. power output at point of use: 100 kW Unit price (using FIT rate and 3p export): 20.8 p/kWh

Capacity Factor: 0.03 (electrical output) Down time (expected and forced): 4%
DULAS LTD - HYDROSIZE 2009v2 Estimated Monthly Production: 27 MWh Gross income: 5,650£     

Hydrology & Energy Output Summary



Site Name River Galedffrwd - Coetir Mynydd feasibility study (jun) Date: 30th March, 2010

Data Hydraulics Generator

FDC: HydrA & Lowflows software Gross Head: 98.0 m Rating required (kVA) 134

Turbine: Gilkes 15 inch single jet Turgo Head loss for intake screen: 0.8 m Derate generator efficiency by: 0.5%

Generator: Asynchronous generator - generic Pipe pressure loss (at design flow): 7.2 m
Pipe pressure loss (%): 7% Efficiencies (at design flow)

Hydrology Net head at design flow: 90.0 m Pipeline: 93%

Catchment Area: 4.00 sq km Turbine (derated): 83%
Average Annual Rainfall: 2.159 m Turbine Drive / coupling: 100%

Evapotranspiration 0.406 m Turbine design flow: 147 l/s Generator (derated): 94%

Net Runoff: 1.753 m Minimum flow (% of design flow): 10% Transformer: 100%

ADF: 222 l/s Minimum flow: 15 l/s Transmission: 100%
Residual: Q95 plus 40% Derate quoted turbine efficiency by: 0.5% Design System Efficiency: 71%

% time Normalised Total Available Turbine Hydraulic Fraction Pipeline Turbine Turbine Shaft Generator Generator Electric Available

flow FDC flow flow flow power of design Eff Eff Eff power Eff Eff power energy

exceeded l/s l/s l/s l/s kW flow (quoted) (derated) kW (quoted) (derated) kW kWHr/month

5 336.1 336 173 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

10 256.9 257 126 126 120 0.85 95% 84.2% 83.7% 94.8 93.9% 93.4% 88 41,320

15 221.8 222 104 104 100 0.71 96% 84.2% 83.7% 80.3 93.9% 93.4% 75 35,796

20 191.6 192 86 86 82 0.59 97% 84.0% 83.5% 67.0 93.8% 93.3% 62 30,095

25 173.9 174 76 76 72 0.51 98% 83.7% 83.2% 58.9 93.5% 93.0% 55 25,671

30 157.8 158 66 66 63 0.45 99% 83.3% 82.8% 51.4 93.0% 92.5% 48 22,400

35 145.6 146 59 59 56 0.40 99% 82.7% 82.2% 45.5 92.5% 92.0% 42 19,567

40 134.3 134 52 52 50 0.35 99% 81.9% 81.4% 39.9 91.8% 91.3% 36 17,148

45 125.2 125 46 46 44 0.32 99% 80.9% 80.4% 35.4 91.1% 90.6% 32 15,012

50 116.7 117 41 41 39 0.28 99% 79.8% 79.3% 31.1 90.3% 89.8% 28 13,151

55 105.5 106 35 35 33 0.24 100% 78.0% 77.5% 25.5 89.1% 88.6% 23 11,076

60 95.4 95 29 29 27 0.19 100% 75.7% 75.2% 20.5 87.8% 87.3% 18 8,864

65 87.8 88 24 24 23 0.16 100% 73.6% 73.1% 16.7 86.7% 86.2% 14 7,069

70 80.7 81 20 20 19 0.13 100% 71.4% 70.9% 13.4 85.5% 85.0% 11 5,647

75 74.2 74 16 16 15 0.11 100% 69.0% 68.5% 10.4 84.5% 84.0% 9 4,399

80 68.3 68 12 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0

85 61.3 61 8 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0

90 55.0 55 4 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0

95 47.7 48 0 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0
301,098

Total Abstraction: 1,461,213 m3/year Max. power output at point of use: 100 kW Unit price (using FIT rate and 3p export): 20.8 p/kWh

Capacity Factor: 0.03 (electrical output) Down time (expected and forced): 4%
DULAS LTD - HYDROSIZE 2009v2 Estimated Monthly Production: 24 MWh Gross income: 5,010£     

Hydrology & Energy Output Summary



Site Name River Galedffrwd - Coetir Mynydd feasibility study (jul) Date: 30th March, 2010

Data Hydraulics Generator

FDC: HydrA & Lowflows software Gross Head: 98.0 m Rating required (kVA) 134

Turbine: Gilkes 15 inch single jet Turgo Head loss for intake screen: 0.8 m Derate generator efficiency by: 0.5%

Generator: Asynchronous generator - generic Pipe pressure loss (at design flow): 7.2 m
Pipe pressure loss (%): 7% Efficiencies (at design flow)

Hydrology Net head at design flow: 90.0 m Pipeline: 93%

Catchment Area: 4.00 sq km Turbine (derated): 83%
Average Annual Rainfall: 2.159 m Turbine Drive / coupling: 100%

Evapotranspiration 0.406 m Turbine design flow: 147 l/s Generator (derated): 94%

Net Runoff: 1.753 m Minimum flow (% of design flow): 10% Transformer: 100%

ADF: 222 l/s Minimum flow: 15 l/s Transmission: 100%
Residual: Q95 plus 40% Derate quoted turbine efficiency by: 0.5% Design System Efficiency: 71%

% time Normalised Total Available Turbine Hydraulic Fraction Pipeline Turbine Turbine Shaft Generator Generator Electric Available

flow FDC flow flow flow power of design Eff Eff Eff power Eff Eff power energy

exceeded l/s l/s l/s l/s kW flow (quoted) (derated) kW (quoted) (derated) kW kWHr/month

5 358.2 358 189 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

10 265.7 266 134 134 128 0.91 94% 83.9% 83.4% 100.0 93.9% 93.4% 93 42,401

15 222.1 222 108 108 103 0.73 96% 84.2% 83.7% 82.6 93.9% 93.4% 77 37,351

20 185.7 186 86 86 82 0.58 97% 84.0% 83.5% 66.6 93.8% 93.3% 62 30,501

25 168.0 168 75 75 72 0.51 98% 83.7% 83.2% 58.5 93.5% 93.0% 54 25,528

30 151.9 152 66 66 63 0.45 99% 83.2% 82.7% 51.0 93.0% 92.5% 47 22,252

35 139.7 140 58 58 56 0.40 99% 82.6% 82.1% 45.1 92.5% 92.0% 41 19,415

40 128.4 128 52 52 49 0.35 99% 81.8% 81.3% 39.6 91.8% 91.3% 36 16,993

45 118.9 119 46 46 44 0.31 99% 80.8% 80.3% 34.8 91.0% 90.5% 32 14,814

50 110.1 110 41 41 39 0.28 99% 79.6% 79.1% 30.4 90.2% 89.7% 27 12,874

55 101.7 102 35 35 34 0.24 100% 78.2% 77.7% 26.2 89.3% 88.8% 23 11,058

60 93.9 94 31 31 29 0.21 100% 76.6% 76.1% 22.3 88.3% 87.8% 20 9,374

65 87.5 87 27 27 26 0.18 100% 75.0% 74.5% 19.1 87.4% 86.9% 17 7,919

70 81.5 81 23 23 22 0.16 100% 73.3% 72.8% 16.2 86.5% 86.0% 14 6,678

75 75.4 75 20 20 19 0.13 100% 71.3% 70.8% 13.3 85.5% 85.0% 11 5,514

80 69.7 70 16 16 16 0.11 100% 69.2% 68.7% 10.7 84.6% 84.1% 9 4,433

85 62.4 62 12 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0

90 55.8 56 8 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0

95 42.6 43 0 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0
310,988

Total Abstraction: 1,520,039 m3/year Max. power output at point of use: 100 kW Unit price (using FIT rate and 3p export): 20.8 p/kWh

Capacity Factor: 0.03 (electrical output) Down time (expected and forced): 4%
DULAS LTD - HYDROSIZE 2009v2 Estimated Monthly Production: 25 MWh Gross income: 5,175£     

Hydrology & Energy Output Summary



Site Name River Galedffrwd - Coetir Mynydd feasibility study (aug) Date: 30th March, 2010

Data Hydraulics Generator

FDC: HydrA & Lowflows software Gross Head: 98.0 m Rating required (kVA) 134

Turbine: Gilkes 15 inch single jet Turgo Head loss for intake screen: 0.8 m Derate generator efficiency by: 0.5%

Generator: Asynchronous generator - generic Pipe pressure loss (at design flow): 7.2 m
Pipe pressure loss (%): 7% Efficiencies (at design flow)

Hydrology Net head at design flow: 90.0 m Pipeline: 93%

Catchment Area: 4.00 sq km Turbine (derated): 83%
Average Annual Rainfall: 2.159 m Turbine Drive / coupling: 100%

Evapotranspiration 0.406 m Turbine design flow: 147 l/s Generator (derated): 94%

Net Runoff: 1.753 m Minimum flow (% of design flow): 10% Transformer: 100%

ADF: 222 l/s Minimum flow: 15 l/s Transmission: 100%
Residual: Q95 plus 40% Derate quoted turbine efficiency by: 0.5% Design System Efficiency: 71%

% time Normalised Total Available Turbine Hydraulic Fraction Pipeline Turbine Turbine Shaft Generator Generator Electric Available

flow FDC flow flow flow power of design Eff Eff Eff power Eff Eff power energy

exceeded l/s l/s l/s l/s kW flow (quoted) (derated) kW (quoted) (derated) kW kWHr/month

5 528.4 528 289 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

10 352.3 352 184 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

15 295.6 296 150 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

20 248.1 248 121 121 115 0.82 95% 84.2% 83.7% 91.9 93.9% 93.4% 86 40,724

25 222.5 223 106 106 101 0.72 96% 84.2% 83.7% 81.2 93.9% 93.4% 76 35,390

30 199.6 200 92 92 88 0.63 97% 84.0% 83.5% 71.2 93.9% 93.4% 66 31,167

35 180.4 180 80 80 77 0.55 98% 83.8% 83.3% 62.5 93.7% 93.2% 58 27,318

40 162.9 163 70 70 67 0.48 98% 83.5% 83.0% 54.5 93.3% 92.8% 51 23,825

45 149.1 149 62 62 59 0.42 99% 82.9% 82.4% 47.9 92.7% 92.2% 44 20,743

50 136.5 137 54 54 52 0.37 99% 82.2% 81.7% 41.8 92.1% 91.6% 38 18,048

55 127.0 127 48 48 46 0.33 99% 81.3% 80.8% 37.0 91.4% 90.9% 34 15,743

60 118.2 118 43 43 41 0.29 99% 80.3% 79.8% 32.6 90.6% 90.1% 29 13,808

65 104.9 105 35 35 34 0.24 100% 78.1% 77.6% 26.0 89.2% 88.7% 23 11,480

70 93.2 93 28 28 27 0.19 100% 75.5% 75.0% 20.1 87.7% 87.2% 18 8,883

75 83.1 83 22 22 21 0.15 100% 72.6% 72.1% 15.2 86.2% 85.7% 13 6,691

80 74.1 74 17 17 16 0.11 100% 69.5% 69.0% 11.0 84.7% 84.2% 9 4,879

85 66.0 66 12 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0

90 58.7 59 7 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0

95 46.2 46 0 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0
390,353

Total Abstraction: 1,924,019 m3/year Max. power output at point of use: 100 kW Unit price (using FIT rate and 3p export): 20.8 p/kWh

Capacity Factor: 0.04 (electrical output) Down time (expected and forced): 4%
DULAS LTD - HYDROSIZE 2009v2 Estimated Monthly Production: 31 MWh Gross income: 6,495£     

Hydrology & Energy Output Summary



Site Name River Galedffrwd - Coetir Mynydd feasibility study (sep) Date: 30th March, 2010

Data Hydraulics Generator

FDC: HydrA & Lowflows software Gross Head: 98.0 m Rating required (kVA) 134

Turbine: Gilkes 15 inch single jet Turgo Head loss for intake screen: 0.8 m Derate generator efficiency by: 0.5%

Generator: Asynchronous generator - generic Pipe pressure loss (at design flow): 7.2 m
Pipe pressure loss (%): 7% Efficiencies (at design flow)

Hydrology Net head at design flow: 90.0 m Pipeline: 93%

Catchment Area: 4.00 sq km Turbine (derated): 83%
Average Annual Rainfall: 2.159 m Turbine Drive / coupling: 100%

Evapotranspiration 0.406 m Turbine design flow: 147 l/s Generator (derated): 94%

Net Runoff: 1.753 m Minimum flow (% of design flow): 10% Transformer: 100%

ADF: 222 l/s Minimum flow: 15 l/s Transmission: 100%
Residual: Q95 plus 40% Derate quoted turbine efficiency by: 0.5% Design System Efficiency: 71%

% time Normalised Total Available Turbine Hydraulic Fraction Pipeline Turbine Turbine Shaft Generator Generator Electric Available

flow FDC flow flow flow power of design Eff Eff Eff power Eff Eff power energy

exceeded l/s l/s l/s l/s kW flow (quoted) (derated) kW (quoted) (derated) kW kWHr/month

5 659.8 660 358 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

10 427.9 428 219 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

15 350.9 351 173 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

20 287.7 288 135 135 129 0.92 94% 83.9% 83.4% 100.8 93.9% 93.4% 94 42,564

25 254.2 254 115 115 110 0.78 95% 84.2% 83.7% 87.7 93.9% 93.4% 82 38,566

30 224.6 225 97 97 93 0.66 97% 84.1% 83.6% 75.1 93.9% 93.4% 70 33,302

35 202.2 202 84 84 80 0.57 98% 83.9% 83.4% 65.1 93.7% 93.2% 61 28,655

40 182.0 182 72 72 68 0.49 98% 83.6% 83.1% 55.9 93.3% 92.8% 52 24,654

45 171.8 172 66 66 63 0.45 99% 83.2% 82.7% 51.0 93.0% 92.5% 47 21,697

50 162.2 162 60 60 57 0.41 99% 82.8% 82.3% 46.4 92.6% 92.1% 43 19,701

55 150.8 151 53 53 51 0.36 99% 82.0% 81.5% 40.8 91.9% 91.4% 37 17,536

60 140.2 140 47 47 45 0.32 99% 81.0% 80.5% 35.6 91.1% 90.6% 32 15,234

65 127.9 128 39 39 37 0.27 99% 79.3% 78.8% 29.4 90.0% 89.5% 26 12,817

70 116.7 117 33 33 31 0.22 100% 77.2% 76.7% 23.8 88.7% 88.2% 21 10,346

75 103.9 104 25 25 24 0.17 100% 74.0% 73.5% 17.4 86.9% 86.4% 15 7,884

80 92.5 92 18 18 17 0.12 100% 70.3% 69.8% 12.0 85.1% 84.6% 10 5,520

85 80.7 81 11 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0

90 70.5 70 5 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0

95 62.4 62 0 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0
410,127

Total Abstraction: 2,025,222 m3/year Max. power output at point of use: 100 kW Unit price (using FIT rate and 3p export): 20.8 p/kWh

Capacity Factor: 0.04 (electrical output) Down time (expected and forced): 4%
DULAS LTD - HYDROSIZE 2009v2 Estimated Monthly Production: 33 MWh Gross income: 6,825£     

Hydrology & Energy Output Summary



Site Name River Galedffrwd - Coetir Mynydd feasibility study (oct) Date: 30th March, 2010

Data Hydraulics Generator

FDC: HydrA & Lowflows software Gross Head: 98.0 m Rating required (kVA) 134

Turbine: Gilkes 15 inch single jet Turgo Head loss for intake screen: 0.8 m Derate generator efficiency by: 0.5%

Generator: Asynchronous generator - generic Pipe pressure loss (at design flow): 7.2 m
Pipe pressure loss (%): 7% Efficiencies (at design flow)

Hydrology Net head at design flow: 90.0 m Pipeline: 93%

Catchment Area: 4.00 sq km Turbine (derated): 83%
Average Annual Rainfall: 2.159 m Turbine Drive / coupling: 100%

Evapotranspiration 0.406 m Turbine design flow: 147 l/s Generator (derated): 94%

Net Runoff: 1.753 m Minimum flow (% of design flow): 10% Transformer: 100%

ADF: 222 l/s Minimum flow: 15 l/s Transmission: 100%
Residual: Q95 plus 40% Derate quoted turbine efficiency by: 0.5% Design System Efficiency: 71%

% time Normalised Total Available Turbine Hydraulic Fraction Pipeline Turbine Turbine Shaft Generator Generator Electric Available

flow FDC flow flow flow power of design Eff Eff Eff power Eff Eff power energy

exceeded l/s l/s l/s l/s kW flow (quoted) (derated) kW (quoted) (derated) kW kWHr/month

5 954.1 954 526 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

10 624.6 625 329 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

15 493.4 493 250 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

20 389.7 390 188 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

25 342.0 342 159 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

30 300.2 300 134 134 128 0.91 94% 83.9% 83.4% 100.0 93.9% 93.4% 93 42,401

35 269.6 270 116 116 110 0.79 95% 84.2% 83.7% 88.1 93.9% 93.4% 82 38,468

40 242.2 242 99 99 94 0.67 97% 84.1% 83.6% 76.4 93.9% 93.4% 71 33,630

45 224.7 225 89 89 84 0.60 97% 84.0% 83.5% 68.6 93.8% 93.3% 64 29,649

50 208.4 208 79 79 75 0.54 98% 83.8% 83.3% 61.3 93.6% 93.1% 57 26,525

55 192.0 192 69 69 66 0.47 98% 83.4% 82.9% 53.7 93.2% 92.7% 50 23,390

60 176.9 177 60 60 57 0.41 99% 82.8% 82.3% 46.4 92.6% 92.1% 43 20,253

65 163.9 164 52 52 50 0.35 99% 81.9% 81.4% 40.1 91.8% 91.3% 37 17,375

70 151.9 152 45 45 43 0.31 99% 80.6% 80.1% 34.1 90.9% 90.4% 31 14,761

75 142.1 142 39 39 37 0.27 99% 79.2% 78.7% 29.1 89.9% 89.4% 26 12,451

80 132.8 133 33 33 32 0.23 100% 77.5% 77.0% 24.5 88.8% 88.3% 22 10,444

85 115.6 116 23 23 22 0.16 100% 73.2% 72.7% 16.0 86.4% 85.9% 14 7,746

90 100.6 101 14 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0

95 77.1 77 0 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0
496,512

Total Abstraction: 2,479,312 m3/year Max. power output at point of use: 100 kW Unit price (using FIT rate and 3p export): 20.8 p/kWh

Capacity Factor: 0.05 (electrical output) Down time (expected and forced): 4%
DULAS LTD - HYDROSIZE 2009v2 Estimated Monthly Production: 40 MWh Gross income: 8,262£     

Hydrology & Energy Output Summary



Site Name River Galedffrwd - Coetir Mynydd feasibility study (nov) Date: 30th March, 2010

Data Hydraulics Generator

FDC: HydrA & Lowflows software Gross Head: 98.0 m Rating required (kVA) 134

Turbine: Gilkes 15 inch single jet Turgo Head loss for intake screen: 0.8 m Derate generator efficiency by: 0.5%

Generator: Asynchronous generator - generic Pipe pressure loss (at design flow): 7.2 m
Pipe pressure loss (%): 7% Efficiencies (at design flow)

Hydrology Net head at design flow: 90.0 m Pipeline: 93%

Catchment Area: 4.00 sq km Turbine (derated): 83%
Average Annual Rainfall: 2.159 m Turbine Drive / coupling: 100%

Evapotranspiration 0.406 m Turbine design flow: 147 l/s Generator (derated): 94%

Net Runoff: 1.753 m Minimum flow (% of design flow): 10% Transformer: 100%

ADF: 222 l/s Minimum flow: 15 l/s Transmission: 100%
Residual: Q95 plus 40% Derate quoted turbine efficiency by: 0.5% Design System Efficiency: 71%

% time Normalised Total Available Turbine Hydraulic Fraction Pipeline Turbine Turbine Shaft Generator Generator Electric Available

flow FDC flow flow flow power of design Eff Eff Eff power Eff Eff power energy

exceeded l/s l/s l/s l/s kW flow (quoted) (derated) kW (quoted) (derated) kW kWHr/month

5 1067.9 1068 577 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

10 722.9 723 370 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

15 580.0 580 285 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

20 465.3 465 216 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

25 414.5 414 185 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

30 369.2 369 158 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

35 340.1 340 141 141 134 0.96 93% 83.6% 83.1% 103.9 93.9% 93.4% 97 43,210

40 313.4 313 125 125 119 0.85 95% 84.2% 83.7% 94.2 93.9% 93.4% 88 40,528

45 290.9 291 111 111 106 0.76 96% 84.2% 83.7% 85.0 93.9% 93.4% 79 36,645

50 270.1 270 99 99 94 0.67 97% 84.1% 83.6% 76.1 93.9% 93.4% 71 32,940

55 250.3 250 87 87 83 0.59 97% 84.0% 83.5% 67.3 93.8% 93.3% 63 29,302

60 231.9 232 76 76 72 0.52 98% 83.7% 83.2% 58.9 93.5% 93.0% 55 25,748

65 210.8 211 63 63 60 0.43 99% 83.0% 82.5% 49.0 92.8% 92.3% 45 21,902

70 191.6 192 52 52 49 0.35 99% 81.8% 81.3% 39.6 91.8% 91.3% 36 17,810

75 178.3 178 44 44 42 0.30 99% 80.3% 79.8% 32.9 90.7% 90.2% 30 14,414

80 165.9 166 36 36 34 0.25 100% 78.4% 77.9% 26.7 89.4% 88.9% 24 11,702

85 146.8 147 25 25 24 0.17 100% 73.9% 73.4% 17.2 86.8% 86.3% 15 8,456

90 129.9 130 15 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0

95 105.7 106 0 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0
545,960

Total Abstraction: 2,741,233 m3/year Max. power output at point of use: 100 kW Unit price (using FIT rate and 3p export): 20.8 p/kWh

Capacity Factor: 0.05 (electrical output) Down time (expected and forced): 4%
DULAS LTD - HYDROSIZE 2009v2 Estimated Monthly Production: 44 MWh Gross income: 9,085£     

Hydrology & Energy Output Summary



Site Name River Galedffrwd - Coetir Mynydd feasibility study (dec) Date: 30th March, 2010

Data Hydraulics Generator

FDC: HydrA & Lowflows software Gross Head: 98.0 m Rating required (kVA) 134

Turbine: Gilkes 15 inch single jet Turgo Head loss for intake screen: 0.8 m Derate generator efficiency by: 0.5%

Generator: Asynchronous generator - generic Pipe pressure loss (at design flow): 7.2 m
Pipe pressure loss (%): 7% Efficiencies (at design flow)

Hydrology Net head at design flow: 90.0 m Pipeline: 93%

Catchment Area: 4.00 sq km Turbine (derated): 83%
Average Annual Rainfall: 2.159 m Turbine Drive / coupling: 100%

Evapotranspiration 0.406 m Turbine design flow: 147 l/s Generator (derated): 94%

Net Runoff: 1.753 m Minimum flow (% of design flow): 10% Transformer: 100%

ADF: 222 l/s Minimum flow: 15 l/s Transmission: 100%
Residual: Q95 plus 40% Derate quoted turbine efficiency by: 0.5% Design System Efficiency: 71%

% time Normalised Total Available Turbine Hydraulic Fraction Pipeline Turbine Turbine Shaft Generator Generator Electric Available

flow FDC flow flow flow power of design Eff Eff Eff power Eff Eff power energy

exceeded l/s l/s l/s l/s kW flow (quoted) (derated) kW (quoted) (derated) kW kWHr/month

5 1143.5 1143 611 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

10 807.3 807 409 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

15 640.3 640 309 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

20 507.9 508 229 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

25 453.6 454 197 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

30 405.1 405 168 147 140 1.00 93% 83.0% 82.5% 107.2 94.0% 93.5% 100 43,884

35 363.3 363 143 143 136 0.97 93% 83.4% 82.9% 105.0 94.0% 93.5% 98 43,436

40 325.9 326 120 120 115 0.82 95% 84.2% 83.7% 91.3 93.9% 93.4% 85 40,155

45 299.1 299 104 104 99 0.71 96% 84.2% 83.7% 80.0 93.9% 93.4% 75 35,030

50 274.5 274 89 89 85 0.61 97% 84.0% 83.5% 69.3 93.8% 93.3% 65 30,524

55 253.9 254 77 77 73 0.52 98% 83.8% 83.3% 59.9 93.6% 93.1% 56 26,365

60 234.9 235 66 66 63 0.45 99% 83.2% 82.7% 51.0 93.0% 92.5% 47 22,544

65 216.5 217 55 55 52 0.37 99% 82.2% 81.7% 42.1 92.1% 91.6% 39 18,782

70 199.6 200 44 44 42 0.30 99% 80.5% 80.0% 33.7 90.8% 90.3% 30 15,119

75 185.2 185 36 36 34 0.24 100% 78.3% 77.8% 26.4 89.3% 88.8% 23 11,813

80 171.7 172 28 28 26 0.19 100% 75.3% 74.8% 19.7 87.6% 87.1% 17 8,909

85 158.0 158 19 19 19 0.13 100% 71.2% 70.7% 13.1 85.5% 85.0% 11 6,206

90 145.3 145 12 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0

95 125.5 126 0 0 0 0.00 0% 0.0% 0.0% 0.0 0.0% 0.0% 0 0
522,186

Total Abstraction: 2,622,600 m3/year Max. power output at point of use: 100 kW Unit price (using FIT rate and 3p export): 20.8 p/kWh

Capacity Factor: 0.05 (electrical output) Down time (expected and forced): 4%
DULAS LTD - HYDROSIZE 2009v2 Estimated Monthly Production: 42 MWh Gross income: 8,689£     

Hydrology & Energy Output Summary
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1
. 

A
n

 E
n

v
iro

n
m

e
n

ta
l S

ite
 A

u
d

it (E
S

A
) c

h
e

c
k
 lis

t g
u

id
e

 to
 a

s
s
is

t in
 th

e
 in

itia
l e

n
v
iro

n
m

e
n

ta
l 

a
s
s
e

s
s
m

e
n

t o
f s

m
a

ll h
y
d

ro
 s

c
h

e
m

e
s
. 

2
. 

H
o

w
 to

 e
s
ta

b
lis

h
 th

e
 a

c
c
e

p
ta

b
le

 m
in

im
u

m
 flo

w
 in

 th
e

 d
e

p
le

te
d

 re
a

c
h

. 
3

. 
M

o
n

ito
rin

g
 flo

w
s
 a

b
s
tra

c
te

d
 b

y
 a

 h
y
d

ro
p

o
w

e
r s

c
h

e
m

e
. 

4
. 

H
o

w
 to

 p
ro

te
c
t fis

h
. 

T
h

e
 re

s
u

lts
 o

f th
e

s
e

 s
tu

d
ie

s
 h

a
v
e

 b
e

e
n

 s
u

p
p

le
m

e
n

te
d

 b
y
 fu

rth
e

r in
p

u
t fro

m
 th

e
 E

n
v
iro

n
m

e
n

t 
A

g
e

n
c
y
 a

n
d

 B
H

A
.  D

e
ta

ile
d

 te
c
h

n
ic

a
l d

a
ta

 re
la

te
d

 to
 flo

w
 m

e
a

s
u

re
m

e
n

t h
a

s
 b

e
e

n
 re

m
o

v
e

d
 to

 
a

n
 A

p
p

e
n

d
ix

 a
t th

e
 e

n
d

 o
f th

e
 a

n
n

e
x
. 

T
h

is
 G

o
o

d
 P

ra
c
tic

e
 G

u
id

a
n

c
e

 w
a

s
 d

e
v
e

lo
p

e
d

 fo
r lo

w
 h

e
a

d
 h

y
d

ro
p

o
w

e
r, b

u
t th

e
 p

rin
c
ip

le
s
 m

a
y
 

a
p

p
ly

 to
 h

ig
h

 h
e

a
d

 h
y
d

ro
p

o
w

e
r ru

n
 o

f riv
e

r s
ite

s
. 

T
h

e
 E

n
v
iro

n
m

e
n

t A
g

e
n

c
y
 h

a
s
 w

id
e

 ra
n

g
in

g
 re

s
p

o
n

s
ib

ilitie
s
 s

e
t o

u
t m

o
s
t p

a
rtic

u
la

rly
 in

 th
e

 
E

n
v
iro

n
m

e
n

t A
c
t 1

9
9

5
, W

a
te

r R
e

s
o

u
rc

e
s
 A

c
t 1

9
9

1
, L

a
n

d
 D

ra
in

a
g

e
 A

c
t 1

9
9

1
, S

a
lm

o
n

 a
n

d
 

F
re

s
h

w
a

te
r F

is
h

e
rie

s
 A

c
t 1

9
7

5
 a

n
d

 th
e

 W
a

te
r F

ra
m

e
w

o
rk

 D
ire

c
tiv

e
 (W

F
D

) w
h

ic
h

 c
a

m
e

 in
 to

 

o
p

e
ra

tio
n

 in
 2

0
0

4
.

S
e

c
tio

n
 4

 o
f th

e
 E

n
v
iro

n
m

e
n

t A
c
t re

q
u

ire
s
 u

s
, in

 d
is

c
h

a
rg

in
g

 o
u

r fu
n

c
tio

n
s
, 

to
 c

o
n

trib
u

te
 to

 th
e

 o
b

je
c
tiv

e
 o

f a
c
h

ie
v
in

g
 s

u
s
ta

in
a

b
le

 d
e

v
e

lo
p

m
e

n
t.

T
h

e
 E

n
v
iro

n
m

e
n

t A
g

e
n

c
y
 h

a
s
 s

ta
tu

to
ry

 re
s
p

o
n

s
ib

ility
 fo

r flo
o

d
 m

a
n

a
g

e
m

e
n

t a
n

d
 d

e
fe

n
c
e

 in
 

E
n

g
la

n
d

 a
n

d
 W

a
le

s
.  T

h
e

 E
n

v
iro

n
m

e
n

t A
g

e
n

c
y
 a

d
v
is

e
s
 L

o
c
a

l P
la

n
n

in
g

 A
u

th
o

ritie
s
 a

n
d

 
a

p
p

lic
a

n
ts

 o
n

 flo
o

d
 ris

k
 fro

m
 n

e
w

 d
e

v
e

lo
p

m
e

n
t.  C

e
rta

in
 ty

p
e

s
 o

f w
o

rk
 a

ffe
c
tin

g
 w

a
te

rc
o

u
rs

e
s
 

a
ls

o
 re

q
u

ire
 flo

o
d

 d
e

fe
n

c
e

 / la
n

d
 d

ra
in

a
g

e
 c

o
n

s
e

n
t fro

m
 th

e
 E

n
v
iro

n
m

e
n

t A
g

e
n

c
y
.

T
h

is
 G

u
id

a
n

c
e

 d
e

s
c
rib

e
s
: 

� 
b

a
s
e

lin
e

 in
d

ic
a

tio
n

s
 o

f h
y
d

ro
p

o
w

e
r p

o
te

n
tia

l th
a

t m
a

y
 b

e
 p

o
s
s
ib

le
 o

n
 a

 s
ite

 w
h

ile
 ta

k
in

g
 

a
c
c
o

u
n

t o
f e

n
v
iro

n
m

e
n

ta
l c

o
n

c
e

rn
s
 

� 
a

d
d

itio
n

a
l e

n
v
iro

n
m

e
n

ta
l fa

c
to

rs
 th

a
t w

ill n
e

e
d

 to
 b

e
 p

ro
te

c
te

d
 in

 s
o

m
e

 c
irc

u
m

s
ta

n
c
e

s
, 

a
n

d
 th

o
s
e

 th
a

t m
a

y
, u

p
o

n
 lo

c
a

l in
s
p

e
c
tio

n
, b

e
 fo

u
n

d
 to

 n
o

t a
p

p
ly

.  W
h

e
re

 th
is

 is
 th

e
 

c
a

s
e

, th
e

re
 m

a
y
 b

e
 g

re
a

te
r p

o
w

e
r p

o
te

n
tia

l a
t th

a
t s

ite
.

S
o

m
e

 e
n

v
iro

n
m

e
n

ta
l a

s
p

e
c
ts

 h
a

v
e

 to
 b

e
 s

a
tis

fie
d

 a
s
 p

a
rt o

f th
e

 d
e

v
e

lo
p

e
r’s

 s
c
h

e
m

e
 a

n
d

 c
o

s
ts

.
O

th
e

rs
 c

a
n

 b
e

 m
e

t b
y
 w

is
e

 s
ite

 c
h

o
ic

e
 a

n
d

 a
p

p
lic

a
tio

n
 o

f b
e

s
t d

e
s
ig

n
 p

rin
c
ip

le
s
 th

a
t a

re
 

a
v
a

ila
b

le
.  T

h
e

re
 a

re
 s

o
m

e
 p

la
c
e

s
 w

h
e

re
 w

e
 b

e
lie

v
e

 th
e

 c
u

rre
n

t h
ig

h
 e

n
v
iro

n
m

e
n

ta
l s

ta
tu

s
 s

u
c
h

 
a

s
 d

e
s
ig

n
a

te
d

 E
u

ro
p

e
a

n
 s

ite
s
 m

e
a

n
s
 th

a
t th

e
 ris

k
s
 in

h
e

re
n

t w
ith

 h
y
d

ro
p

o
w

e
r a

re
 lik

e
ly

 to
 b

e
 

u
n

a
c
c
e

p
ta

b
le

 a
n

d
 w

e
 h

a
v
e

 in
c
o

rp
o

ra
te

d
 a

d
v
ic

e
 a

c
c
o

rd
in

g
ly

. W
e

 a
ls

o
 h

ig
h

lig
h

t th
e

 p
o

te
n

tia
l fo

r 
c
u

m
u

la
tiv

e
 im

p
a

c
ts

 th
a

t w
o

u
ld

 n
e

e
d

 to
 b

e
 a

d
d

re
s
s
e

d
 in

 s
o

m
e

 p
la

c
e

s
. 

T
h

e
re

 h
a

s
 b

e
e

n
 little

 m
o

n
ito

rin
g

 o
f th

e
 e

c
o

lo
g

ic
a

l im
p

a
c
ts

 o
f lo

w
 h

e
a

d
 h

y
d

ro
p

o
w

e
r s

c
h

e
m

e
s
. 

T
h

e
 E

n
v
iro

n
m

e
n

t A
g

e
n

c
y
 w

ill u
n

d
e

rta
k
e

 a
 p

ro
g

ra
m

m
e

 o
f w

o
rk

 to
 in

v
e

s
tig

a
te

 th
e

s
e

 im
p

a
c
ts

, b
u

t 
th

is
 is

 lik
e

ly
 to

 re
q

u
ire

 a
 n

u
m

b
e

r o
f y

e
a

rs
 d

a
ta

 p
re

 a
n

d
 p

o
s
t h

y
d

ro
 in

s
ta

lla
tio

n
. 

T
h

is
 G

o
o

d
 P

ra
c

tic
e

 G
u

id
e

 w
ill a

ls
o

 re
q

u
ire

 re
g

u
la

r re
v

is
io

n
 in

 th
e

 lig
h

t o
f o

p
e

ra
tio

n
a

l 

e
x

p
e

rie
n

c
e

.
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4

T
h

is
 g

u
id

a
n

c
e

 is
 fo

r a
p

p
lic

a
tio

n
 o

n
 e

x
is

tin
g

 im
p

o
u

n
d

m
e

n
ts

 (w
e

irs
) a

n
d

 m
a

y
 a

ffe
c

t 

e
x

is
tin

g
 o

r p
ro

p
o

s
e

d
 h

y
d

ro
p

o
w

e
r g

e
n

e
ra

tio
n

. 

 T
h

e
 re

c
o

m
m

e
n

d
a

tio
n

s
 th

a
t fo

llo
w

 w
e

re
 d

e
v

e
lo

p
e

d
 fo

r L
o

w
 h

e
a

d
 h

y
d

ro
p

o
w

e
r s

c
h

e
m

e
s

 –
 

w
e

irs
 u

s
u

a
lly

 le
s

s
 th

a
n

 4
 m

e
tre

s
 h

ig
h

 –
 b

u
t th

e
 p

rin
c

ip
le

s
 m

a
y
 a

p
p

ly
 to

 H
ig

h
 H

e
a

d
 h

y
d

ro
 

s
c

h
e

m
e

s
 .  

 A
n

y
 p

ro
p

o
s

a
ls

 fo
r n

e
w

 im
p

o
u

n
d

m
e

n
ts

 w
o

u
ld

 b
e

 re
q

u
ire

d
 to

 u
n

d
e

rta
k

e
 m

o
re

 d
e

ta
ile

d
 

E
n

v
iro

n
m

e
n

ta
l Im

p
a

c
t A

s
s

e
s

s
m

e
n

ts
. 
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5

2
) 

E
N

V
IR

O
N

M
E

N
T

A
L

 S
IT

E
 A

U
D

IT
 (E

S
A

) 

A
n

 E
n

v
iro

n
m

e
n

ta
l S

ite
 A

u
d

it (E
S

A
) c

h
e

c
k
 lis

t g
u

id
e

 w
a

s
 d

e
v
e

lo
p

e
d

 to
 h

e
lp

 id
e

n
tify

 h
y
d

ro
 

s
c
h

e
m

e
s
 th

a
t a

re
 n

o
t e

x
p

e
c
te

d
 to

 p
o

s
e

 e
n

v
iro

n
m

e
n

ta
l p

ro
b

le
m

s
, th

o
s
e

 th
a

t re
q

u
ire

 m
o

re
 

d
e

ta
ile

d
 in

v
e

s
tig

a
tio

n
s
, o

r m
a

y
 re

q
u

ire
 a

n
 E

n
v
iro

n
m

e
n

ta
l Im

p
a

c
t A

s
s
e

s
s
m

e
n

t (E
IA

). T
h

e
 

p
ro

c
e

d
u

re
 m

a
k
e

s
 th

e
 lic

e
n

s
in

g
 p

ro
c
e

s
s
 tra

n
s
p

a
re

n
t, e

ffic
ie

n
t a

n
d

 te
c
h

n
ic

a
lly

 s
o

u
n

d
.  It is

 b
a

s
e

d
 

o
n

 th
e

 m
a

in
 e

n
v
iro

n
m

e
n

ta
l fu

n
c
tio

n
s
 o

f a
 riv

e
r th

a
t n

e
e

d
 to

 b
e

 a
d

d
re

s
s
e

d
 in

 e
a

c
h

 c
a

s
e

.  T
h

e
 

in
fo

rm
a

tio
n

 re
q

u
ire

d
 to

 c
a

rry
 o

u
t th

e
 a

u
d

it  is
 e

a
s
y
 to

 a
c
q

u
ire

 a
n

d
 d

e
v
e

lo
p

e
rs

 s
h

o
u

ld
 b

e
 a

b
le

 to
 

in
itia

lly
 c

o
n

s
id

e
r th

e
 p

ro
c
e

s
s
 th

e
m

s
e

lv
e

s
.  S

p
e

c
ific

 is
s
u

e
s
 id

e
n

tifie
d

 fo
r a

 p
a

rtic
u

la
r s

ite
 m

a
y
 

re
q

u
ire

 fu
rth

e
r in

v
e

s
tig

a
tio

n
 o

r c
la

rific
a

tio
n

 a
n

d
 a

 s
e

rie
s
 o

f n
o

te
s
 o

ffe
r g

u
id

a
n

c
e

 o
n

 th
e

 lik
e

ly
 

is
s
u

e
s
 th

a
t m

a
y
 a

ris
e

.  In
 s

o
m

e
 c

a
s
e

s
 th

e
re

 w
ill b

e
 a

s
p

e
c
ts

 th
a

t n
e

e
d

 to
 b

e
 in

v
e

s
tig

a
te

d
 fu

rth
e

r. 
W

h
e

re
 th

e
 c

h
e

c
k
 lis

t in
d

ic
a

te
s
 th

a
t fu

rth
e

r w
o

rk
 m

a
y
 b

e
 re

q
u

ire
d

 th
is

 s
h

o
u

ld
 b

e
 d

is
c
u

s
s
e

d
 w

ith
 

th
e

 re
le

v
a

n
t re

g
u

la
to

r. 

T
h

e
 E

n
v
iro

n
m

e
n

t A
g

e
n

c
y
 a

n
d

 o
th

e
r re

g
u

la
to

rs
 w

ill c
o

n
s
id

e
r th

e
 c

h
e

c
k
 lis

t g
u

id
e

 p
ro

v
id

e
d

 b
y
 th

e
 

a
p

p
lic

a
n

t a
n

d
 in

d
ic

a
te

 w
h

e
th

e
r th

e
y
 a

g
re

e
 w

ith
 th

e
 d

e
v
e

lo
p

e
r’s

 a
s
s
e

s
s
m

e
n

t, o
r in

d
ic

a
te

 w
h

e
re

 
fu

rth
e

r in
fo

rm
a

tio
n

 m
a

y
 b

e
 re

q
u

ire
d

. 

T
h

e
 E

S
A

 c
o

v
e

rs
 th

e
 fo

llo
w

in
g

 a
re

a
s
 in

 in
d

iv
id

u
a

l c
h

e
c
k
lis

ts
: 

� 
W

a
te

r re
s
o

u
rc

e
s
 

� 
C

o
n

s
e

rv
a

tio
n

 

� 
C

h
e

m
ic

a
l a

n
d

 p
h

y
s
ic

a
l w

a
te

r q
u

a
lity

 

� 
B

io
lo

g
ic

a
l w

a
te

r q
u

a
lity

 

� 
F

is
h

e
rie

s
 

� 
F

lo
o

d
 ris

k
 

� 
N

a
v
ig

a
tio

n
 

T
h

e
 s

e
v
e

n
 c

h
e

c
k
lis

ts
 a

re
 re

p
ro

d
u

c
e

d
 in

 th
e

 re
m

a
in

d
e

r o
f th

is
 s

e
c
tio

n
.  In

 e
a

c
h

 c
a

s
e

 th
e

 
c
h

e
c
k
lis

t is
 b

ro
k
e

n
 d

o
w

n
 in

to
 a

 s
e

rie
s
 o

f q
u

e
s
tio

n
s
.  If th

e
 g

re
e

n
 b

o
x
 is

 c
o

rre
c
tly

 tic
k
e

d
 n

o
 fu

rth
e

r 
a

c
tio

n
 w

ill n
o

rm
a

lly
 b

e
 re

q
u

ire
d

.  If th
e

 re
d

 b
o

x
 is

 tic
k
e

d
 th

e
 a

s
s
o

c
ia

te
d

 n
o

te
 to

 th
a

t q
u

e
s
tio

n
 

n
e

e
d

s
 to

 b
e

 c
o

n
s
u

lte
d

 fo
r g

u
id

a
n

c
e

 o
n

 a
d

d
itio

n
a

l w
o

rk
 th

a
t n

e
e

d
s
 to

 b
e

 d
o

n
e

 to
 a

d
d

re
s
s
 th

e
 

is
s
u

e
.  A

ll o
f th

e
 c

h
e

c
k
lis

t n
o

te
s
 a

re
 e

ith
e

r b
e

lo
w

 th
e

 c
h

e
c
k
lis

t o
r o

n
 th

e
 p

a
g

e
 fo

llo
w

in
g

. 

T
h

e
 g

u
id

a
n

c
e

 d
o

e
s
 n

o
t c

o
v
e

r lo
c
a

l a
u

th
o

rity
 p

la
n

n
in

g
 is

s
u

e
s
 o

r h
e

rita
g

e
 a

s
p

e
c
ts

 o
f a

 
d

e
v
e

lo
p

m
e

n
t.  D

e
v
e

lo
p

e
rs

 w
ill n

e
e

d
 to

 s
a

tis
fy

 th
e

s
e

 re
g

u
la

to
rs

 s
e

p
a

ra
te

ly
.



L
o
w

 H
e
a
d
 H

y
d
ro

p
o
w

e
r A

u
g
u
s
t 2

0
0
9
 (2

)  A
u
g
u
s
t 2

0
0
9
 

 
6

 

 
tic

k
 b

o
x
�

Y
E

S
N

O

 

A
 W

a
te

r R
e
s
o

u
rc

e
s
 C

h
e
c
k
lis

t 

 
N

o
te

 
N

o
. 

Is
 th

e
 s

c
h

e
m

e
 n

o
n

-c
o

n
s
u

m
p

tiv
e

 i.e
. w

ill 1
0

0
%

 o
f a

n
y
 w

a
te

r a
b

s
tra

c
te

d
 b

e
 

re
tu

rn
e

d
 to

 th
e

 w
a

te
r c

o
u

rs
e

 fro
m

 w
h

ic
h

 it w
a

s
 ta

k
e

n
?

 
1

Is
 th

e
 s

c
h

e
m

e
 b

e
in

g
 b

u
ilt o

n
 e

x
is

tin
g

 in
fra

s
tru

c
tu

re
?

 
2

W
ill th

e
 tu

rb
in

e
 b

e
 p

la
c
e

d
 d

ire
c
tly

 w
ith

in
 th

e
 w

e
ir / w

a
te

r c
o

u
rs

e
 ra

th
e

r th
a

n
 in

 
a

 s
e

p
a

ra
te

 c
h

a
n

n
e

l?
 

3

Is
 th

e
re

 a
 flo

w
-d

e
p

le
te

d
 c

h
a

n
n

e
l?

 
4

Is
 th

e
re

 a
 flo

w
-d

e
p

le
te

d
 w

e
ir?

 
4

Is
 it in

te
n
d
e
d
 to

 in
c
re

a
s
e
 th

e
 h

e
ig

h
t o

f th
e
 im

p
o
u
n
d
m

e
n
t?

 
8

D
o

 s
u

rv
e

y
s
 re

v
e

a
l a

n
y
 e

x
is

tin
g

 a
b

s
tra

c
tio

n
s
, in

c
lu

d
in

g
 u

n
lic

e
n

s
e

d
 o

n
e

s
, w

h
ic

h
 

w
ill b

e
 d

e
ro

g
a

te
d

 b
y
 th

e
 p

ro
p

o
s
a

l?
 (1

) 
5

Is
 th

e
re

 a
n

 E
n

v
iro

n
m

e
n

t A
g

e
n

c
y
 g

a
u

g
in

g
 s

ta
tio

n
 in

 th
e

 d
e

p
le

te
d

 re
a

c
h

 o
r 

n
e
a
rb

y
 th

a
t is

 lik
e
ly

 to
 b

e
 a

ffe
c
te

d
 b

y
 th

e
 s

c
h
e
m

e
?
 

6

W
ill th

e
 d

e
v
e

lo
p

e
r a

c
c
e

p
t d

e
ro

g
a

tio
n

 c
o

n
s
e

n
t w

ith
in

 th
e

 p
ro

p
o

s
e

d
 lic

e
n

c
e

?
 

7

 A
ll g

re
e
n

 b
o

x
e
s
 tic

k
e
d

 re
q

u
ire

 n
o

 fu
rth

e
r a

c
tio

n
. 

 A
n

y
 re

d
 b

o
x

e
s

 tic
k

e
d

 re
q

u
ire

 fu
rth

e
r a

c
tio

n
, a

s
 o

u
tlin

e
d

 in
 th

e
 a

tta
c

h
e

d
 n

o
te

s
. 

N
o

te
s

: 
 

1
. 

H
y
d

ro
p

o
w

e
r s

c
h

e
m

e
s
 a

re
 u

s
u

a
lly

 n
o

n
 c

o
n

s
u

m
p

tiv
e

 a
b

s
tra

c
tio

n
s
, i.e

., th
e

y
 n

o
rm

a
lly

 d
is

c
h

a
rg

e
 th

e
 

w
a

te
r b

a
c
k
 in

to
 th

e
 s

a
m

e
 re

a
c
h

 o
f th

e
 riv

e
r. If th

e
 a

b
s
tra

c
te

d
 w

a
te

r is
 to

 b
e

 d
is

c
h

a
rg

e
d

 in
to

 a
 

d
iffe

re
n

t re
a

c
h

 o
r riv

e
r, th

e
 im

p
a

c
t o

f th
e

 a
u

g
m

e
n

ta
tio

n
 o

n
 th

a
t re

a
c
h

 o
r riv

e
r n

e
e

d
s
 to

 b
e

 
a

s
s
e

s
s
e

d
. T

h
is

 is
 in

 a
d

d
itio

n
 to

 th
e

 im
p

a
c
t o

f th
e

 flo
w

 d
e

p
le

tio
n

 o
n

 th
e

 re
a

c
h

 o
r riv

e
r fro

m
 w

h
ic

h
 

th
e

 w
a

te
r is

 a
b

s
tra

c
te

d
. T

h
e

 lic
e

n
c
e

 re
q

u
ire

m
e

n
ts

 fo
r h

y
d

ro
p

o
w

e
r a

re
 s

o
m

e
tim

e
s
 c

o
m

p
le

x
. 

F
u
rth

e
r in

fo
rm

a
tio

n
 is

 p
ro

v
id

e
d
 in

 s
e
c
tio

n
s
 3

, 4
, 5

. 

2
. 

If n
e

w
 in

fra
s
tru

c
tu

re
 is

 to
 b

e
 b

u
ilt, a

n
 im

p
o

u
n

d
m

e
n

t lic
e

n
c
e

 o
r c

h
a

n
g

e
 in

 lic
e

n
c
e

 c
o

n
d

itio
n

 m
a

y
 b

e
 

n
e
e
d
e
d
. T

h
e
 d

e
ta

ils
 w

ill d
e
p
e
n
d
 o

n
 w

h
a
t e

x
a
c
tly

 is
 g

o
in

g
 to

 b
e
 b

u
ilt.  A

 d
is

c
h
a
rg

e
 c

o
n
s
e
n
t a

n
d
/o

r 
a

 flo
o

d
 d

e
fe

n
c
e

 c
o

n
s
e

n
t m

a
y
 b

e
 re

q
u

ire
d

 fo
r th

e
 p

ro
p

o
s
e

d
 w

o
rk

s
.  P

la
n

n
in

g
 p

e
rm

is
s
io

n
 m

a
y
 b

e
 

re
q

u
ire

d
.  A

 flo
o

d
 ris

k
/c

o
n

s
e

q
u

e
n

c
e

 a
s
s
e

s
s
m

e
n

t m
a

y
 b

e
 re

q
u

ire
d

 in
 s

u
p

p
o

rt o
f th

e
 flo

o
d

 
d

e
fe

n
c
e

/la
n

d
 d

ra
in

a
g

e
 c

o
n

s
e

n
t a

p
p

lic
a

tio
n

 a
n

d
 th

e
 p

la
n

n
in

g
 a

p
p

lic
a

tio
n

.

3
. 

If th
e
 tu

rb
in

e
 is

 lo
c
a
te

d
 d

ire
c
tly

 b
y
 o

r w
ith

in
 th

e
 w

e
ir, o

n
ly

 a
n
 im

p
o
u
n
d
m

e
n
t lic

e
n
c
e
 a

n
d
 a

 flo
o
d
 

d
e
fe

n
c
e
 c

o
n
s
e
n
t m

a
y
 b

e
 re

q
u
ire

d
, b

u
t n

o
t a

n
 a

b
s
tra

c
tio

n
 lic

e
n
c
e
. F

lo
w

 d
e
p
le

tio
n
 m

a
y
 n

o
t h

a
v
e
 to

 
b

e
 c

o
n

s
id

e
re

d
, if th

e
re

 is
 n

o
 d

e
p

le
te

d
 re

a
c
h

, b
u

t o
th

e
r im

p
a

c
ts

 o
n

 th
e

 riv
e

r flo
w

 m
a

y
 n

e
e

d
 to

 b
e

 
e

x
a

m
in

e
d

. T
h

e
 d

e
ta

ils
 o

f s
u

c
h

 a
 s

c
h

e
m

e
 n

e
e

d
 to

 b
e

 d
is

c
u

s
s
e

d
 w

ith
 th

e
 re

le
v
a

n
t E

n
v
iro

n
m

e
n

t 
A

g
e
n
c
y
 A

re
a
 o

ffic
e
. 

4
. 

In
 m

o
s
t c

a
s
e

s
, th

e
 tu

rb
in

e
 w

ill b
e

 lo
c
a

te
d

 o
n

, o
r a

d
ja

c
e

n
t to

, a
 m

a
n

-m
a

d
e

 c
h

a
n

n
e

l (le
a

t) o
r p

ip
e

, 
to

 w
h

ic
h

 th
e

 w
a

te
r is

 d
iv

e
rte

d
 fro

m
 th

e
 m

a
in

 riv
e

r. In
 s

u
c
h

 c
a

s
e

s
, a

n
 a

b
s
tra

c
tio

n
 lic

e
n

c
e

 a
n

d
 a

 
flo

o
d

 d
e

fe
n

c
e

 c
o

n
s
e

n
t w

ill b
e

 re
q

u
ire

d
, a

n
d

 th
e

 im
p

a
c
t o

f th
e

 flo
w

 d
e

p
le

tio
n

 o
n

 th
e

 re
a

c
h

 a
n

d
 a

n
y
 

p
a

ra
lle

l d
is

trib
u

ta
rie

s
 a

n
d

/o
r w

e
irp

o
o

ls
 n

e
e

d
 to

 b
e

 c
o

n
s
id

e
re

d
.  (S

e
e

 n
o

te
 1

 a
n

d
 s

e
c
tio

n
s
 3

 a
n

d
 

5
).

If th
e

 w
a

te
r fo

r h
y
d

ro
p

o
w

e
r is

 ta
k
e

n
 th

ro
u

g
h

 a
 c

h
a

n
n

e
l th

a
t is

 p
h

y
s
ic

a
lly

 s
e

p
a

ra
te

 fro
m

 th
e

 w
a

te
r 

c
o

u
rs

e
 th

e
re

 w
ill b

e
 a

 d
e

p
le

te
d

 re
a

c
h

 in
 th

e
 m

a
in

 w
a

te
rc

o
u

rs
e

. 
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7

If th
e

 w
a

te
r is

 a
b

s
tra

c
te

d
 im

m
e

d
ia

te
ly

 u
p

s
tre

a
m

 o
f a

 w
e

ir a
n

d
 re

tu
rn

e
d

 im
m

e
d

ia
te

ly
 d

o
w

n
s
tre

a
m

, 
o

n
ly

 th
e

 w
e

ir h
a

s
 a

 d
e

p
le

te
d

 flo
w

, w
h

ic
h

 m
a

y
 a

ffe
c
t th

e
 a

e
s
th

e
tic

 a
p

p
e

a
ra

n
c
e

 o
f th

e
 w

e
ir, 

w
e

irp
o

o
l m

o
rp

h
o

lo
g

y
 a

n
d

 e
c
o

lo
g

y
 a

n
d

 fis
h

 p
a

s
s
a

g
e

. F
u

rth
e

r g
u

id
a

n
c
e

 is
 p

ro
v
id

e
d

 in
 s

e
c
tio

n
s
 3

, 4
 

a
n

d
 5

. 

D
e

ta
ile

d
 d

ra
w

in
g

s
 o

f th
e

 p
ro

p
o

s
e

d
 h

y
d

ro
p

o
w

e
r s

c
h

e
m

e
 in

c
lu

d
in

g
 th

e
 a

b
s
tra

c
tio

n
 a

n
d

 re
tu

rn
 p

o
in

t 
a

re
 re

q
u

ire
d

. T
h

e
 e

c
o

lo
g

ic
a

l v
a

lu
e

 o
f th

e
 d

e
p

riv
e

d
 re

a
c
h

 is
 im

p
o

rta
n

t in
 d

e
te

rm
in

in
g

 th
e

 
p

ro
p

o
rtio

n
 o

f flo
w

 th
a

t c
a

n
 b

e
 u

s
e

d
 fo

r h
y
d

ro
p

o
w

e
r. T

h
e

 E
n

v
iro

n
m

e
n

t A
g

e
n

c
y
 a

d
v
is

e
s
 d

e
v
e

lo
p

e
rs

 
to

 a
v
o

id
 s

c
h

e
m

e
s
 th

a
t c

a
u

s
e

 a
 d

e
p

le
te

d
 re

a
c
h

, a
s
 th

e
 n

e
c
e

s
s
a

ry
 m

itig
a

tio
n

 m
e

a
s
u

re
s
 w

ill lim
it 

th
e
 p

o
w

e
r p

o
te

n
tia

l o
f th

e
 s

c
h
e
m

e
. 

5
. 

A
n

y
 a

b
s
tra

c
tio

n
s
 fro

m
 th

e
 d

e
p

le
te

d
 re

a
c
h

 n
e

e
d

 to
 b

e
 c

o
n

s
id

e
re

d
. T

h
e

 e
x
a

c
t v

o
lu

m
e

, tim
e

 a
n

d
 

p
ro

te
c
te

d
 s

ta
tu

s
 o

f s
u

c
h

 a
b

s
tra

c
tio

n
s
 n

e
e

d
 to

 b
e

 c
h

e
c
k
e

d
 (s

e
e

 W
a

te
r A

c
t 2

0
0

3
). In

fo
rm

a
tio

n
 o

n
 

a
b
s
tra

c
tio

n
s
 is

 a
v
a
ila

b
le

 fro
m

 th
e
 E

n
v
iro

n
m

e
n
t A

g
e
n
c
y
 A

re
a
 o

ffic
e
. 

6
. 

If th
e

 a
n

s
w

e
r is

 y
e

s
, th

e
 d

e
ta

ils
 o

f th
e

 c
a

s
e

 w
ill n

e
e

d
 to

 b
e

 d
is

c
u

s
s
e

d
 w

ith
 th

e
 a

p
p

ro
p

ria
te

 
H

y
d

ro
m

e
tric

s
 te

a
m

. R
e

-lo
c
a

tio
n

 o
f th

e
 a

b
s
tra

c
tio

n
/d

is
c
h

a
rg

e
 m

a
y
 n

e
e

d
 to

 b
e

 c
o

n
s
id

e
re

d
.

7
. 

T
h

e
 E

n
v
iro

n
m

e
n

t A
g

e
n

c
y
 m

a
y
 w

is
h

 to
 in

c
o

rp
o

ra
te

 a
 c

o
n

d
itio

n
 w

ith
in

 th
e

 a
b

s
tra

c
tio

n
 lic

e
n

c
e

 w
h

ic
h

 
re

s
e
rv

e
s
 a

 v
o
lu

m
e
 fo

r fu
tu

re
 u

p
s
tre

a
m

 lic
e
n
s
in

g
 o

r im
p
ro

v
e
m

e
n
t to

 fis
h
 p

a
s
s
a
g
e
.  T

h
e
 q

u
a
n
tity

 
w

ill d
e

p
e

n
d

 o
n

 th
e

 lo
c
a

tio
n

 o
f th

e
 s

ite
 w

ith
in

 th
e

 c
a

tc
h

m
e

n
t, th

e
 ris

k
 to

 fis
h

 p
a

s
s
a

g
e

, in
c
lu

d
in

g
 

a
s
p

ira
tio

n
s
 fo

r fu
tu

re
 im

p
ro

v
e

m
e

n
ts

, th
e

 p
o

te
n

tia
l fo

r in
c
re

a
s
e

d
 fu

tu
re

 w
a

te
r d

e
m

a
n

d
 u

p
s
tre

a
m

 
a
n
d
 th

e
 tim

e
 lim

it o
f th

e
 lic

e
n
c
e
. T

h
e
 q

u
a
n
tity

 w
ill b

e
 in

 a
c
c
o
rd

a
n
c
e
 w

ith
 C

a
tc

h
m

e
n
t A

b
s
tra

c
tio

n
 

M
a

n
a

g
e

m
e

n
t S

tra
te

g
ie

s
 (C

A
M

S
) a

s
s
e

s
s
m

e
n

ts
 a

n
d

 e
c
o

lo
g

ic
a

l a
n

d
 fis

h
 p

a
s
s
a

g
e

 n
e

e
d

s
.

8
. 

If th
e

 im
p

o
u

n
d

m
e

n
t is

 to
 b

e
 in

c
re

a
s
e

d
 o

r a
lte

re
d

, th
e

n
 a

n
 im

p
o

u
n

d
m

e
n

t lic
e

n
c
e

 w
ill b

e
 re

q
u

ire
d

 
fro

m
 th

e
 E

n
v
iro

n
m

e
n
t A

g
e
n
c
y
. 



L
o
w

 H
e
a
d
 H

y
d
ro

p
o
w

e
r A

u
g
u
s
t 2

0
0
9
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)  A
u
g
u
s
t 2

0
0
9
 

 
8

 
tic

k
 b

o
x
�

Y
E

S
N

O

 

B
 C

o
n

s
e
rv

a
tio

n
 C

h
e
c
k
lis

t 

 
N

o
te

 
N

o
. 

Is
 th

e
 s

c
h
e
m

e
 w

ith
in

, o
r lik

e
ly

 to
 h

a
v
e
 a

n
 im

p
a
c
t o

n
 a

 S
ite

 o
f S

p
e
c
ia

l S
c
ie

n
tific

 
In

te
re

s
t (S

S
S

I)?
 

9

Is
 th

e
 s

c
h
e
m

e
 w

ith
in

, o
r lik

e
ly

 to
 h

a
v
e
 a

n
 im

p
a
c
t o

n
 a

 S
p
e
c
ia

l A
re

a
 o

f 
C

o
n

s
e

rv
a

tio
n

 (S
A

C
)?

 
1

0

D
o

e
s
 th

e
 s

c
h

e
m

e
 h

a
v
e

 a
n

y
 im

p
a

c
t o

n
 a

 S
p

e
c
ia

l P
ro

te
c
te

d
 A

re
a

 (S
P

A
)?

 
1

1

D
o

e
s
 th

e
 s

c
h

e
m

e
 h

a
v
e

 a
n

y
 im

p
a

c
t o

n
 a

 N
a

tio
n

a
l N

a
tu

re
 R

e
s
e

rv
e

?
 

1
2

D
o

e
s
 th

e
 s

c
h

e
m

e
 h

a
v
e

 a
n

y
 im

p
a

c
t o

n
 a

 L
o

c
a

l N
a

tu
re

 R
e

s
e

rv
e

?
 

1
3

D
o

e
s
 th

e
 s

c
h

e
m

e
 h

a
v
e

 a
n

y
 im

p
a

c
t o

n
 a

n
 A

re
a

 o
f O

u
ts
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 re
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ro
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c
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 D
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ra
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 b
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 d
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l c
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 p
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 m
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b
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ro
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c
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 m
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b
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 b
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 c
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 b
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 d
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 b
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e
 N

E
/C

C
W

 a
re

a
 te

a
m

. A
 m

a
p
 o

f a
ll E

n
g
lis

h
 N

a
tio

n
a
l N

a
tu

re
 

R
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b
je

c
tiv

e
s
 o

f la
n

d
s
c
a

p
e

 p
ro

te
c
tio

n
 m

a
y
 n

e
e

d
 to

 b
e

 s
o

u
g

h
t 

fro
m

 th
e
 re

le
v
a
n
t a

u
th

o
rity

 A
 m

a
p
 o

f W
e
ls

h
 A

O
N

B
s
 is

 a
v
a
ila

b
le

 fro
m

 
(h

ttp
://w

w
w

.c
c
w

.g
o

v
.u

k
/in

te
ra

c
tiv

e
-m

a
p

s
/p

ro
te

c
te

d
-a

re
a

s
-m

a
p

.a
s
p

x
) A

 lis
t o

f E
n

g
lis

h
 A

O
N

B
s
 is

 
a
v
a
ila

b
le

 fro
m

 N
a
tu

ra
l E

n
g
la

n
d
 



L
o
w

 H
e
a
d
 H

y
d
ro

p
o
w

e
r A

u
g
u
s
t 2

0
0
9
 (2

)  A
u
g
u
s
t 2

0
0
9
 

 
9

(h
ttp

://w
w

w
.n

a
tu

ra
le

n
g

la
n

d
.o

rg
.u

k
/o

u
rw

o
rk

/c
o

n
s
e

rv
a

tio
n

/d
e

s
ig

n
a

te
d

a
re

a
s
/a

o
n

b
/d

e
fa

u
lt.a

s
p

x
)

1
5
. E

a
c
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 b
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 d
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f c
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 re
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. D
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 c
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 d

is
c
h

a
rg

e
s
 w

ill n
e

e
d

 to
 b

e
 p

re
v
e

n
te

d
. C

o
m

p
lia

n
c
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u
g
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)  A
u
g
u
s
t 2

0
0
9
 

 
1
1

 
tic

k
 b

o
x
�

Y
E

S
N

O

 

D
 B

io
lo

g
ic

a
l W

a
te

r Q
u

a
lity

 C
h

e
c

k
lis

t 

 
N

o
te

 
N

o
. 

H
a

s
 a

 b
io

lo
g

ic
a

l s
ta

tu
s
 b

e
e

n
 id

e
n

tifie
d

 fo
r th

e
 a

ffe
c
te

d
 re

a
c
h

?
 

2
4

A
re

 p
la

n
n

e
d

 c
h

a
n

g
e

s
 in

 riv
e

r flo
w

 lik
e

ly
 to

 c
a

u
s
e

 a
 s

ig
n

ific
a

n
t c

h
a

n
g

e
 in

 th
e

 
in

v
e
rte

b
ra

te
 c

o
m

m
u
n
ity

?
 

2
5

D
o
e
s
 th

e
 E

n
v
iro

n
m

e
n
t A

g
e
n
c
y
 h

o
ld

 a
q
u
a
tic

 v
e
g
e
ta

tio
n
 s

u
rv

e
y
 d

a
ta

 fo
r th

e
 

a
ffe

c
te

d
 re

a
c
h

 o
r fo

r a
 n

e
a

rb
y
 s

im
ila

r re
a

c
h

?
 

2
6

A
re

 p
la

n
n

e
d

 c
h

a
n

g
e

s
 in

 th
e

 riv
e

r flo
w

 lik
e

ly
 to

 c
a

u
s
e

 a
 s

ig
n

ific
a

n
t c

h
a

n
g

e
 in

 
th

e
 m

a
c
ro

p
h
y
te

, a
n
d
 d

ia
to

m
 c

o
m

m
u
n
itie

s
?
 

2
6

 A
ll g

re
e
n

 b
o

x
e
s
 tic

k
e
d

 re
q

u
ire

 n
o

 fu
rth

e
r a

c
tio

n
. 

 A
n

y
 re

d
 b

o
x

e
s

 tic
k

e
d

 re
q

u
ire

 fu
rth

e
r a

c
tio

n
, a

s
 o

u
tlin

e
d

 in
 th

e
 a

tta
c

h
e

d
 n

o
te

s
. 

 N
o

te
s

: 
 

2
4

. T
h

e
 re

s
u

lts
 o

f th
e

 c
h

e
m

ic
a

l a
n

d
 b

io
lo

g
ic

a
l a

s
s
e

s
s
m

e
n

t o
f m

a
n

y
 U

K
 riv

e
rs

 a
n

d
 re

a
c
h

e
s
 a

re
 

p
u

b
lis

h
e

d
 o

n
 th

e
 E

n
v
iro

n
m

e
n

t A
g

e
n

c
y
’s

 w
e

b
s
ite

. C
o

n
ta

c
t w

ith
 th

e
 a

re
a

 o
ffic

e
 m

a
y
 p

ro
v
id

e
 fu

rth
e

r 
in

fo
rm

a
tio

n
. If n

o
 d

a
ta

 a
re

 a
v
a
ila

b
le

, a
 s

u
rv

e
y
 m

a
y
 n

e
e
d
 to

 b
e
 c

a
rrie

d
 o

u
t a

c
c
o
rd

in
g
 to

 th
e
 

E
n

v
iro

n
m

e
n

t A
g

e
n

c
y
’s

 m
o

n
ito

rin
g

 p
ro

c
e

d
u

re
s
. S

p
e

c
ie

s
 le

v
e

l a
q

u
a

tic
 m

a
c
ro

-in
v
e

rte
b

ra
te

 d
a

ta
 a

re
 

u
s
u

a
lly

 n
e

c
e

s
s
a

ry
 in

 o
rd

e
r th

a
t a

n
 a

d
e

q
u

a
te

 a
p

p
ra

is
a

l o
f th

e
 re

s
id

e
n

t c
o

m
m

u
n

ity
 m

a
y
 ta

k
e

 p
la

c
e

. 
S

e
e

 c
h

e
c
k
lis

t B
 C

o
n

s
e

rv
a

tio
n

. 

2
5
. T

h
e
 b

io
lo

g
y
 o

f th
e
 d

e
p
le

te
d
 re

a
c
h
 n

e
e
d
s
 to

 b
e
 in

v
e

s
tig

a
te

d
 in

 d
e
ta

il. S
ite

s
 w

ith
 a

 h
ig

h
e
r b

io
lo

g
ic

a
l 

s
c
o

re
 w

ill b
e

 m
o

re
 s

e
n

s
itiv

e
 to

 c
h

a
n

g
e

s
 in

 riv
e

r flo
w

 th
a

n
 s

ite
s
 w

ith
 a

 lo
w

e
r s

c
o

re
. A

n
 a

c
c
e

p
ta

b
le

 
m

in
im

u
m

 flo
w

 c
a

n
 b

e
 d

e
te

rm
in

e
d

 fo
llo

w
in

g
 th

e
 g

u
id

e
lin

e
s
 in

 th
is

 g
u

id
a

n
c
e

. 

2
6
. 

If re
p
re

s
e
n
ta

tiv
e
 s

u
rv

e
y
 d

a
ta

 o
f th

e
s
e
 e

c
o
lo

g
ic

a
l e

le
m

e
n
ts

 a
re

 n
o
t a

v
a
ila

b
le

, th
e
y
 s

h
o
u
ld

 b
e
 

o
b

ta
in

e
d

, to
 d

e
te

rm
in

e
 th

a
t n

o
 d

e
te

rio
ra

tio
n

 o
r p

re
v
e

n
tio

n
 o

f g
o

o
d

 e
c
o

lo
g

ic
a

l s
ta

tu
s
 w

ill o
c
c
u

r 
fro

m
 th

e
 s

c
h

e
m

e
. T

h
e

 im
p

a
c
t o

f p
ro

p
o

s
e

d
 c

h
a

n
g

e
s
 in

 w
a

te
r le

v
e

l/v
e

lo
c
ity

/s
u

b
m

e
rs

io
n

 o
n

 th
e

 
a
q
u
a
tic

 p
la

n
t c

o
m

m
u
n
ity

 m
a
y
 b

e
 d

e
riv

e
d
 fro

m
 p

la
n
t s

e
n
s
itiv

ity
 s

tu
d
ie

s
.
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1
2

 
tic

k
 b

o
x
�

Y
E

S
N

O

 

E
 F

is
h

e
rie

s
 C

h
e
c
k
lis

t 

 
N

o
te

 
N

o
. 

D
o

e
s
 th

e
 E

n
v
iro

n
m

e
n

t A
g

e
n

c
y
 h

o
ld

 d
a

ta
 o

n
 th

e
 fis

h
 s

p
e

c
ie

s
 p

re
s
e

n
t in

 th
e

 
a

ffe
c
te

d
 re

a
c
h

?
 

D
o

e
s
 th

e
 riv

e
r s

u
p

p
o

rt m
ig

ra
to

ry
 s

a
lm

o
n

id
s
?

 
2

7

D
o

e
s
 th

e
 riv

e
r s

u
p

p
o

rt la
m

p
re

y
 s

p
e

c
ie

s
, s

h
a

d
 s

p
e

c
ie

s
, o

r e
e

ls
?

 
2

7

D
o

e
s
 th

e
 riv

e
r s

u
p

p
o

rt c
o

a
rs

e
 fis

h
 o

r n
o

n
-m

ig
ra

to
ry

 s
a

lm
o

n
id

s
?

 
2

7

Is
 th

e
re

 a
n

 e
x
is

tin
g

 u
p

s
tre

a
m

 fis
h

 p
a

s
s
?

 
2

7

A
re

 th
e

 p
ro

v
is

io
n

s
 fo

r u
p

s
tre

a
m

 fis
h

 p
a

s
s
a

g
e

 s
a

tis
fa

c
to

ry
?

 
2

8

A
re

 th
e

 p
ro

v
is

io
n

s
 fo

r s
c
re

e
n

in
g

 fis
h

 a
n

d
 a

s
s
o

c
ia

te
d

 b
y
w

a
s
h

 s
a

tis
fa

c
to

ry
?

 
2

8

W
ill th

e
 s

c
h

e
m

e
 im

p
a

c
t o

n
 e

ith
e

r th
e

 u
p

 o
r d

o
w

n
s
tre

a
m

 p
a

s
s
a

g
e

 o
f fis

h
 in

 
th

e
 riv

e
r?

 
2

8

W
ill th

e
 s

c
h

e
m

e
 im

p
a

c
t o

n
 a

n
y
 fis

h
 s

p
a

w
n

in
g

 o
r n

u
rs

e
ry

 a
re

a
s
?

 

W
ill th

e
 s

c
h

e
m

e
 a

ffe
c
t a

n
y
 riv

e
r s

tre
tc

h
 u

s
e

d
 fo

r a
n

g
lin

g
?

 

 A
ll g

re
e
n

 b
o

x
e
s
 tic

k
e
d

 re
q

u
ire

 n
o

 fu
rth

e
r a

c
tio

n
. 

 A
n

y
 re

d
 b

o
x

e
s

 tic
k

e
d

 re
q

u
ire

 fu
rth

e
r a

c
tio

n
, a

s
 o

u
tlin

e
d

 in
 th

e
 a

tta
c

h
e

d
 n

o
te

s
. 

 N
o

te
s

: 
 

2
7

. W
h

e
re

 A
tla

n
tic

 s
a

lm
o

n
 (S

a
lm

o
 s

a
la

r) a
n

d
 m

ig
ra

to
ry

 (s
e

a
) tro

u
t (S

a
lm

o
 tru

tta
) a

re
 p

re
s
e

n
t, o

r 
w

h
e
re

 it is
 a

n
 o

b
je

c
tiv

e
 to

 re
h
a
b
ilita

te
 th

e
m

 to
 th

e
 riv

e
r, th

e
n
 n

o
rm

a
lly

 a
n
 u

p
s
tre

a
m

 fis
h
 p

a
s
s
 w

ill 
b

e
 re

q
u

ire
d

. (S
a

lm
o

n
 a

n
d

 F
re

s
h

w
a

te
r F

is
h

e
rie

s
 A

c
t o

f 1
9

7
5

, S
e

c
tio

n
s
 9

). S
c
re

e
n

in
g

 (S
A

F
F

A
, 

S
1
4
) is

 re
q
u
ire

d
 to

 b
e
 p

u
t in

 p
la

c
e
 u

n
le

s
s
 e

x
e
m

p
te

d
 b

y
 th

e
 E

n
v
iro

n
m

e
n
t A

g
e
n
c
y
. T

h
e
 

E
n

v
iro

n
m

e
n

t A
g

e
n

c
y
 m

a
y
 re

s
e

rv
e

 th
e

 rig
h

t to
 a

s
k
 fo

r fu
tu

re
 p

ro
v
is

io
n

 o
f a

 fis
h

 p
a

s
s
 a

ro
u

n
d

 th
e

 
s
tru

c
tu

re
. 

(*) T
o

 m
e

e
t th

e
 re

q
u

ire
m

e
n

ts
 o

f th
e

 W
F

D
 it is

 n
e

c
e

s
s
a

ry
 to

 c
o

n
s
id

e
r p

a
s
s
a

g
e

 n
o

t o
n

ly
 fo

r o
th

e
r 

m
a

jo
r m

ig
ra

to
ry

 s
p

e
c
ie

s
 s

u
c
h

 a
s
 la

m
p

re
y
, e

e
ls

 a
n

d
 s

h
a

d
, b

u
t a

ls
o

 fo
r b

ro
w

n
 tro

u
t, g

ra
y
lin

g
 a

n
d

 
c
o

a
rs

e
 fis

h
.  

(*) S
o

m
e

 s
p

e
c
ie

s
 e

.g
. la

m
p

re
y
s
, s

h
a

d
, b

u
llh

e
a

d
 a

re
 s

u
b

je
c
t to

 p
a

rtic
u

la
r p

ro
te

c
tio

n
 b

y
 th

e
 

E
u

ro
p

e
a

n
 H

a
b

ita
ts

 D
ire

c
tiv

e
. 

(*) A
s
 a

 re
s
u

lt o
f th

e
 E

u
ro

p
e

a
n

 e
e

l s
to

c
k
 b

e
in

g
 b

e
lo

w
 its

 c
o

n
s
e

rv
a

tio
n

 lim
it, it is

 th
e

 s
u

b
je

c
t o

f a
 

E
u

ro
p

e
a

n
 m

a
n

a
g

e
m

e
n

t p
la

n
 re

q
u

irin
g

 s
p

e
c
ific

 im
p

ro
v
e

m
e

n
ts

 to
 o

b
s
tru

c
tio

n
s
 to

 m
a

x
im

is
e

 th
e

ir 
m

ig
ra

tio
n

. E
e

ls
 a

re
 p

a
rtic

u
la

rly
 v

u
ln

e
ra

b
le

 o
n

 th
e

ir d
o

w
n

s
tre

a
m

 m
ig

ra
tio

n
 a

n
d

 h
e

n
c
e

 a
d

e
q

u
a

te
 

s
c
re

e
n

s
 a

re
 re

q
u

ire
d

 in
 a

ll p
la

c
e

s
. 

C
o

n
s
e

rv
a

tio
n

 le
g

is
la

tio
n

 a
n

d
 re

g
u

la
tio

n
s
 c

o
u

ld
 c

h
a

n
g

e
 a

fte
r th

e
s
e

 g
u

id
e

lin
e

s
 h

a
v
e

 b
e

e
n

 
p

u
b

lis
h

e
d

. T
h

e
re

fo
re

, u
p

-to
-d

a
te

 re
g

u
la

tio
n

s
 s

h
o

u
ld

 b
e

 c
o

n
s
u

lte
d

 w
h

e
n

e
v
e

r n
e

c
e

s
s
a

ry
.

W
h
e
re

 S
a
lm

o
n
 A

c
tio

n
 P

la
n
s
, F

is
h
e
rie

s
 A

c
tio

n
 P

la
n
s
 o

r E
e
l M

a
n
a
g
e
m

e
n
t P

la
n
s
 a

re
 a

v
a
ila

b
le

, th
e
y

s
h

o
u

ld
 b

e
 c

o
n

s
id

e
re

d
 in

 re
la

tio
n

 to
 a

 h
y
d

ro
p

o
w

e
r p

ro
p

o
s
a

l. 

2
8

. F
is

h
 p

a
s
s
a

g
e

 a
n

d
 s

c
re

e
n

in
g

 re
q

u
ire

m
e

n
ts

 a
re

 d
e

a
lt w

ith
 in

 s
e

c
tio

n
 4

. T
h

e
 e

ffe
c
tiv

e
n

e
s
s
 a

n
d

 
e

ffic
ie

n
c
y
 o

f a
n

y
 e

x
is

tin
g

 fis
h

 p
a

s
s
 w

ill n
e

e
d

 to
 b

e
 m

a
in

ta
in

e
d

 o
r e

v
e

n
 im

p
ro

v
e

d
 fo

r a
 s

c
h

e
m

e
 to

 
b

e
 c

o
n

s
e

n
te

d
. 
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3

 
tic

k
 b

o
x
�

Y
E

S
N

O

 

F
 F

lo
o

d
 R

is
k
 M

a
n

a
g

e
m

e
n

t C
h

e
c
k
lis

t 

 
N

o
te

 
N

o
. 

W
ill th

e
 p

ro
p

o
s
e

d
 s

c
h

e
m

e
 re

d
u

c
e

 th
e

 flo
o

d
 flo

w
 c

a
p

a
c
ity

 o
f th

e
 riv

e
r, e

ith
e

r 
b

y
 re

d
u

c
in

g
 th

e
 c

ro
s
s
 s

e
c
tio

n
 o

r b
y
 s

lo
w

in
g

 flo
w

s
?

 
2

9

D
o

e
s
 th

e
 s

c
h

e
m

e
 p

ro
p

o
s
e

 a
n

y
 a

lte
ra

tio
n

s
 to

 s
tru

c
tu

re
s
 o

r c
o

n
s
tru

c
tio

n
 o

f 
n

e
w

 s
tru

c
tu

re
s
 in

 th
e

 riv
e

r (s
u

c
h

 a
s
 w

e
irs

, d
a

m
s
, c

u
lv

e
rts

 o
r o

u
tfa

lls
) o

r 
a

lte
ra

tio
n

s
 to

 e
x
is

tin
g

 flo
o

d
 d

e
fe

n
c
e

s
 (s

u
c
h

 a
s
 e

m
b

a
n

k
m

e
n

ts
 o

r w
a

lls
)?

 
2

9

D
o

e
s
 th

e
 s

c
h

e
m

e
 p

ro
p

o
s
e

 to
 c

re
a

te
 n

e
w

 c
h

a
n

n
e

ls
 o

r c
h

a
n

g
e

 th
e

 flo
w

 p
a

th
 in

 
a
n
y
 w

a
y
?
 

2
9

D
o

e
s
 th

e
 s

c
h

e
m

e
 p

ro
p

o
s
e

 to
 d

e
e

p
e

n
 a

n
y
 e

x
is

tin
g

 c
h

a
n

n
e

ls
?

 
2

9

Is
 th

e
 s

c
h

e
m

e
 in

 th
e

 flo
o

d
p

la
in

 a
s
 s

h
o

w
n

 o
n

 th
e

 E
n

v
iro

n
m

e
n

t A
g

e
n

c
y
’s

 flo
o

d
 

m
a

p
?

 D
o

e
s
 th

e
 s

c
h

e
m

e
 re

d
u

c
e

 th
e

 a
v
a

ila
b

le
 flo

o
d

p
la

in
 a

re
a

 o
r b

lo
c
k
 

p
o
te

n
tia

l o
v
e
rla

n
d
 flo

o
d
 flo

w
?
 

2
9
 &

 
2

9
a

W
ill th

e
 s

c
h

e
m

e
 c

h
a

n
g

e
 th

e
 a

v
a

ila
b

le
 a

c
c
e

s
s
 to

 th
e

 riv
e

r o
r a

d
ja

c
e

n
t flo

o
d

 
d

e
fe

n
c
e

s
 fo

r m
a

in
te

n
a

n
c
e

, in
c
lu

d
in

g
 b

y
 c

o
n

s
tru

c
tio

n
 o

f fe
n

c
e

s
 o

r w
a

lls
 

a
ro

u
n

d
 n

e
w

 s
tru

c
tu

re
s
, o

r o
f o

v
e

rh
e

a
d

 c
a

b
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w

e
r a

n
d
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ro

te
c

te
d
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re

a
s

 

W
h

e
re

 a
 h

y
d

ro
p

o
w

e
r p

ro
p

o
s
a

l h
a

s
 b

e
e

n
 id

e
n

tifie
d

 th
ro

u
g

h
 th

e
 C

o
n

s
e

rv
a

tio
n

 c
h

e
c
k
lis

t a
s
 

b
e

in
g

 lik
e

ly
 to

 h
a

v
e

 a
n

 im
p

a
c
t o

n
 a

 d
e

s
ig

n
a

te
d

 s
ite

 (S
A

C
, S

P
A

, S
S

S
I e

tc
) fu

rth
e

r w
o

rk
 w

ill 
b

e
 re

q
u

ire
d

 to
 a

s
s
e

s
s
 th

e
 im

p
a

c
t o

f th
e

 s
c
h

e
m

e
 o

n
 d

e
s
ig

n
a

te
d
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p

e
c
ie

s
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C
o

n
s
u

lta
tio

n
 w

ith
 N

a
tu

ra
l E

n
g

la
n

d
 o

r C
o

u
n

try
s
id

e
 C

o
u

n
c
il fo

r W
a

le
s
 (C

C
W

) w
ill b

e
 

re
q

u
ire

d
 in

 a
s
s
e

s
s
in

g
 th

e
 im

p
a

c
ts

 o
f th

e
 s

c
h

e
m

e
 a

n
d

 g
ra

n
tin

g
 p

e
rm

its
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C

u
m

u
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tiv
e
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p

a
c
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In

 re
g

u
la

tin
g

 lo
w

-h
e

a
d

 h
y
d

ro
 a

p
p

lic
a

tio
n

s
, th

e
 E

n
v
iro

n
m

e
n

t A
g

e
n

c
y
 w
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k
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 to

 a
c
c
o

u
n

t 
p

o
te

n
tia

l c
u

m
u

la
tiv

e
 im

p
a

c
t o

f m
u

ltip
le

 s
ite

s
 o

n
 a

 riv
e

r o
r in

 a
 c

a
tc

h
m

e
n

t. W
ith

o
u

t e
ffe

c
tiv

e
 

fis
h

e
ry

 p
ro

te
c
tio

n
 m

e
a

s
u

re
s
, c

u
m

u
la

tiv
e

 im
p

a
c
ts

 m
a

y
 b

e
 s

ig
n

ific
a

n
t, p

a
rtic

u
la

rly
 fo

r 
d

ia
d

ro
m

o
u

s
 s

p
e

c
ie

s
 s

u
c
h

 a
s
 s

a
lm

o
n

, s
e

a
 tro

u
t, la

m
p

re
y
, s

h
a

d
 a

n
d

 e
e

l. T
h

e
y
 m

a
y
 a

ls
o

 b
e

 
s
ig

n
ific

a
n

t fo
r o

th
e

r s
o

le
ly

 fre
s
h

w
a

te
r s

p
e

c
ie

s
 th

a
t a

re
 o

b
lig

e
d

 to
 m

ig
ra

te
 b

e
tw

e
e

n
 h

a
b

ita
ts

 
a

s
 p

a
rt o

f th
e

ir life
 c

y
c
le

. S
o

m
e

 riv
e

rs
 a

re
 p

o
te

n
tia

lly
 s

u
ita

b
le

 fo
r m

u
ltip

le
 s

ite
s
 fo

r lo
w

-h
e

a
d

 
h

y
d

ro
p

o
w

e
r a

p
p

lic
a

tio
n

s
. A

 h
ig

h
 le

v
e

l o
f fis

h
e

ry
 p

ro
te

c
tio

n
 n

e
e

d
s
 to

 b
e

 m
a

in
ta

in
e

d
 a

t s
u

c
h

 
s
ite

s
; e

v
e

n
 w

h
e

re
 s

ite
s
 h

a
v
e

 e
ffic

ie
n

t a
n

d
 e

ffe
c
tiv

e
 d

o
w

n
s
tre

a
m

 a
n

d
 u

p
s
tre

a
m

 p
a

s
s
a

g
e

 
fa

c
ilitie

s
, th

e
 c

u
m

u
la

tiv
e

 e
ffe

c
ts

 o
f d

e
la

y
s
 a

n
d

 d
a

m
a

g
e

 m
a

y
 c

a
u

s
e

 th
e

 n
u

m
b

e
rs

 o
f 

m
ig

ra
tin

g
 fis

h
 to

 d
e

c
lin

e
 s

ig
n

ific
a

n
tly

 b
u

t th
e

re
 h

a
s
 b

e
e

n
 n

o
 re

s
e

a
rc

h
 c

a
rrie

d
 o

u
t to

 p
ro

v
id

e
 

e
v
id

e
n

c
e

 to
 s

h
o

w
 th

a
t th

is
 a

c
tu

a
lly

 is
 h

a
p

p
e

n
in

g
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T
h

e
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c
a

tio
n
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 p
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p
o

s
e

d
 s

c
h

e
m

e
 w

ith
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 c

a
tc

h
m

e
n

t w
ill a

ls
o

 b
e

 re
le

v
a

n
t in

 te
rm

s
 o

f th
e

 
e

n
v
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n
m

e
n

ta
l p

ro
te

c
tio

n
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q
u

ire
d

. R
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k
s
 fo

r d
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d
ro

m
o

u
s
 fis

h
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a

rtic
u

la
r w

ill g
e

n
e

ra
lly

 b
e

 
h

ig
h

e
r th

e
 lo

w
e

r d
o

w
n

 th
e

 s
y
s
te

m
 th

e
 s

ite
 is

 lo
c
a

te
d

. T
h
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 is

 b
e

c
a

u
s
e

 th
e

 p
o

te
n

tia
l im

p
a

c
ts

 
in

 te
rm

s
 o

f th
e
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u

m
b

e
r o

f m
ig

ra
n
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 a

n
d

 p
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p
o

rtio
n

 o
f th

e
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o
p

u
la

tio
n
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ffe

c
te

d
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m
a
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u
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o
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p

s
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a
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n

d
 d

o
w

n
s
tre

a
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o
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g
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h
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e
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w

e
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a
c
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s
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f a
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d
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p

o
w

e
r s

ite
s
 fa

ll in
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u
r m

a
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c
e

n
a

rio
s
 

1
. 

T
u

rb
in

e
 o

n
 o

r im
m

e
d

ia
te

ly
 a

d
ja

c
e

n
t to

 a
n

 im
p

o
u

n
d

m
e

n
t (w

e
ir) –

 w
ith

 n
o

 fis
h

 
m

ig
ra

tio
n

 is
s
u

e
s
. 

2
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T
u

rb
in

e
 o

n
 o

r im
m

e
d

ia
te

ly
 a

d
ja

c
e

n
t to

 a
n

 im
p

o
u

n
d

m
e

n
t (w

e
ir) –

 w
ith

 fis
h

 m
ig

ra
tio

n
 

is
s
u

e
s
.

3
. 

M
ill le

a
t u

s
e

d
 fo

r h
y
d

ro
p

o
w

e
r a

b
s
tra

c
tio

n
 –

 n
o

 fis
h

 m
ig

ra
tio

n
 is

s
u

e
s
. 

4
. 

M
ill le

a
t u

s
e

d
 fo

r h
y
d

ro
p

o
w

e
r a

b
s
tra

c
tio

n
 –

 fis
h

 m
ig

ra
tio

n
 is

s
u

e
s
. 
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.
T

u
rb

in
e

 o
n

 o
r im

m
e

d
ia

te
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 a
d
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c

e
n

t to
 a

n
 im

p
o

u
n

d
m

e
n

t (w
e

ir) –
 w

ith
 n

o
 fis

h
 

m
ig

ra
tio

n
 is

s
u

e
s

 

 S
itu

a
tio

n
:

� 
W

h
e

re
 a

n
 im

p
o

u
n

d
in

g
 s

tru
c
tu

re
 (w

e
ir) o

n
 th

e
 riv

e
r is

 to
 h

a
v
e

 a
 tu

rb
in

e
 in

s
ta

lle
d

 w
ith

in
 its

 
lo

n
g

itu
d

in
a

l fo
o

tp
rin

t to
 re

tu
rn

 w
a

te
r a

t th
e

 im
p

o
u

n
d

m
e

n
t to

e
.

� 
It is

 n
o

t a
 m

ig
ra

to
ry

 s
a

lm
o

n
id

 riv
e

r, o
r th

e
re

 is
 n

o
 S

a
lm

o
n

 A
c
tio

n
 P

la
n
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F

is
h

, w
h

ic
h

 a
re

 in
te

re
s
t fe

a
tu

re
s
 o

f p
ro

te
c
te

d
 s

ite
s
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c
lu

d
in

g
 th

e
 riv

e
r re

a
c
h

e
s
 a

b
o

v
e

 a
n

d
 

b
e

lo
w

 th
e

 w
e

ir, a
re

 a
c
h

ie
v
in

g
 fa

v
o

u
ra

b
le

 c
o

n
s
e

rv
a

tio
n

 s
ta

tu
s
.
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T

h
e

 riv
e
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a

c
h

e
s
 a

b
o

v
e
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n

d
 b

e
lo

w
 th

e
 w

e
ir a
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 n

o
t fa

ilin
g

 G
o

o
d

 E
c
o

lo
g

ic
a

l S
ta

tu
s
 d

u
e

 
to

 o
b

s
tru

c
tio

n
s
 to

 fis
h

 p
a

s
s
a

g
e

, o
f w

h
ic

h
 th

is
 is

 o
n

e
 o

f th
e

 re
le

v
a

n
t s

ite
s
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 R
e

q
u

ire
m

e
n

ts
:

� 
T

h
e

 m
a

x
im

u
m

 flo
w

 fo
r h

y
d

ro
p

o
w

e
r w

ill n
o

rm
a

lly
 b

e
 Q

m
e

a
n
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a

b
le

 2
). 

� 
T

h
e

 H
a

n
d

s
-O

ff F
lo

w
 v

a
lu

e
 fo

r th
a

t riv
e

r ty
p

e
 is

 p
re

s
e

rv
e

d
 (T

a
b

le
 2

). 

� 
T

h
e

 tu
rb

in
e

 in
ta

k
e

 w
ill h

a
v
e

 th
e

 s
c
re

e
n

in
g

 a
rra

n
g

e
m

e
n

ts
 s

p
e

c
ifie

d
 in

 F
ig

u
re

 5
, in

c
lu

d
in

g
 

a
 b

y
w

a
s
h

. 

� 
T

h
e

 w
a

te
r is

 re
tu

rn
e

d
 in

 th
e

 s
a

m
e

 lo
n

g
itu

d
in

a
l d

ire
c
tio

n
 o

f th
e

 flo
w

 to
 m

a
in

ta
in

 w
e

irp
o

o
l 

fo
rm

.

� 
T

h
e

 w
e

ir h
a

s
 a

 re
q

u
ire

d
 m

in
im

u
m

 d
e

p
th

 o
f w

a
te

r flo
w

in
g

 o
v
e

r it w
h

ile
 g

e
n

e
ra

tio
n

 is
 

ta
k
in

g
 p

la
c
e

, ta
k
in

g
 in

to
 a

c
c
o

u
n

t fa
c
to

rs
 s

u
c
h

 a
s
 d

e
s
ig

n
 o

f th
e

 w
e

ir, a
m

e
n

ity
 a

n
d

 w
h

e
th

e
r 

th
e

 riv
e

r h
a

s
 a

 h
ig

h
 b

a
s
e

flo
w

. 

� 
T

h
e

re
 a

re
 n

o
 o

th
e

r p
a

rtie
s
 d

e
p

e
n

d
e

n
t o

n
 o

r a
d

v
e

rs
e

ly
 a

ffe
c
te

d
 b

y
 th

e
 re

-d
is

trib
u

tio
n

 o
f 

flo
w

s
 a

t th
e

 s
tru

c
tu

re
 o

r th
e

 re
d

u
c
e

d
 k

in
e

tic
 e

n
e

rg
y
 o

f th
e

 flo
w

 in
to

 th
e

 w
e

irp
o

o
l. 

� 
W

h
e

re
 th

e
 w

e
ir p

o
o

l is
 a

s
s
e

s
s
e

d
 to

 h
a

v
e

 h
ig

h
 e

c
o

lo
g

ic
a

l im
p

o
rta

n
c
e

 –
 fo

r e
x
a

m
p

le
 o

n
 a

 
h

e
a

v
ily

 im
p

o
u

n
d

e
d

 lo
w

la
n

d
 riv

e
r, a

 flo
w

 re
g

im
e

 m
a

y
 b

e
 re

q
u

ire
d

 to
 s

u
p

p
o

rt its
 c

o
n

tin
u

e
d

 
p

re
s
e

n
c
e

.

 5
.2

 T
u

rb
in

e
 o

n
 o

r im
m

e
d

ia
te

ly
 a

d
ja

c
e

n
t to

 a
n

 im
p

o
u

n
d

m
e

n
t (w

e
ir) –

 w
ith

 fis
h

 m
ig

ra
tio

n
 

is
s

u
e

s
 

 S
itu

a
tio

n
:

� 
W

h
e

re
 a

n
 im

p
o

u
n

d
in

g
 s

tru
c
tu

re
 (w

e
ir) o

n
 th

e
 riv

e
r is

 to
 h

a
v
e

 a
 tu

rb
in

e
 in

s
ta

lle
d

 w
ith

in
 its

 
lo

n
g

itu
d

in
a

l fo
o

tp
rin

t to
 re

tu
rn

 w
a

te
r a

t th
e

 im
p

o
u

n
d

m
e

n
t to

e
.

� 
It is

 a
 m

ig
ra

to
ry

 s
a

lm
o

n
id

 riv
e

r, o
r th

e
re

 is
 a

 S
a

lm
o

n
 A

c
tio

n
 P

la
n

. 

� 
T

h
e

 riv
e

r h
a

s
 o

th
e

r fis
h

 s
p

e
c
ie

s
 w

h
ic

h
 n

e
e

d
 to

 m
ig

ra
te

 p
a

s
t th

e
 w

e
ir to

 s
u

c
c
e

s
s
fu

lly
 

c
o

m
p

le
te

 th
e

ir life
 c

y
c
le

. 

� 
T

h
e

 riv
e

r h
a

s
 c

o
a

rs
e

 fis
h

 fo
r w

h
ic

h
 it is

 fa
ilin

g
 G

o
o

d
 E

c
o

lo
g

ic
a

l S
ta

tu
s
 d

u
e

 to
 m

ig
ra

tio
n

 
o

b
s
tru

c
tio

n
s
 o

r im
p

o
u

n
d

m
e

n
t im

p
a

c
ts

 o
f w

h
ic

h
 th

is
 is

 o
n

e
 o

f th
e

 re
le

v
a

n
t s

ite
s
. 

 R
e

q
u

ire
m

e
n

ts
 : 

� 
T

h
e

 m
a

x
im

u
m

 flo
w

 fo
r h

y
d

ro
p

o
w

e
r w

ill n
o

rm
a

lly
 b

e
 Q

m
e

a
n

  (T
a

b
le

 2
). 
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1

� 
T

h
e

 H
a

n
d

s
-O

ff F
lo

w
 v

a
lu

e
 fo

r th
a

t riv
e

r ty
p

e
 is

 p
re

s
e

rv
e

d
 (T

a
b

le
 2

). 

� 
T

h
e

 tu
rb

in
e

 in
ta

k
e

 w
ill h

a
v
e

 th
e

 s
c
re

e
n

in
g

 a
rra

n
g

e
m

e
n

ts
 s

p
e

c
ifie

d
 in

 F
ig

u
re

 5
, in

c
lu

d
in

g
 

a
 b

y
w

a
s
h

, to
 e

n
s
u

re
 s

a
fe

 d
o

w
n

s
tre

a
m

 p
a

s
s
a

g
e

 o
f m

ig
ra

to
ry

 fis
h

. 

� 
T

h
e

 w
a

te
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 re
tu
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e

d
 in

 th
e

 s
a

m
e

 lo
n

g
itu

d
in

a
l d

ire
c
tio

n
 o

f th
e

 flo
w
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 m

a
in

ta
in

 w
e

irp
o

o
l 

fo
rm

.

� 
T

h
e

 w
e

ir h
a

s
 th

e
 re

q
u

ire
d

 m
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im
u

m
 d

e
p

th
 o

f w
a

te
r flo

w
in

g
 o

v
e

r it w
h

e
n
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e

n
e
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tio

n
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k
in

g
 p

la
c
e

, ta
k
in

g
 in

to
 a

c
c
o

u
n

t fa
c
to

rs
 s

u
c
h

 a
s
 d

e
s
ig

n
 o

f th
e

 w
e

ir, a
m

e
n
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 a

n
d
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h

e
th

e
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e
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e

r h
a

s
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ig

h
 b

a
s
e

flo
w
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h
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s
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 b
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c
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 c
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 b
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 d
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 b
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 b
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e
 w

e
ir p

o
o

l is
 a

s
s
e

s
s
e

d
 to

 h
a

v
e

 h
ig

h
 e

c
o

lo
g

ic
a

l im
p

o
rta

n
c
e

 –
 fo

r e
x
a

m
p

le
 o

n
 a

 
h

e
a

v
ily

 im
p

o
u

n
d

e
d

 lo
w

la
n

d
 riv

e
r, a

 flo
w

 re
g

im
e

 m
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 b
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 b
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l c
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r p
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b
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c
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c
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 b
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