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A.1.1 BRE_grip/BRE_grip_weir 

 

Gauge name BRE_grip (superseded by BRE_grip_weir at 01/12/08) 

Description: The outlet of a grip in Sapling Clough, headwater of River 

Brennand sub catchment. BRE_grip_weir is located 5 m 

downstream of channel site BRE_grip. 

Grid reference: SD 62692 55949 (BRE_grip), and  SD 62690 55949 

(BRE_grip_weir) 

Elevation: 383.6 m (BRE_grip), and 380.6 m (BRE_grip_weir) 

Abstractions: - 

Catchment area: 0.0014 km
2
 (process scale) 

Related sites: Upstream: -                      

Downstream: BRE_sap, BRE_out, Footholme (EA), Hodder 

Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 15/05/2008 (BRE_grip), 01/12/2008 (BRE_grip_weir) 

Record Interval: 5 min 

QA notes: The data from BRE_grip_weir are unreliable for 06/06/2009 

– 25/06/2009 as a result of weir leakage 

 

Location in Hodder Area Photo of weir and gauge, upstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 08 November 2008 - 

Area affected (%) 100 100 - 

 

 



 

Rating Curve 

 

The weir at BRE_grip/BRE_grip_weir is a v-notch weir build according to British 

Standard 3680, Part 4A (BSI, 1981). The geometrical details of the weir are given 

below. 

Schematic representation of the v-notch weir at BRE_grip_weir 

 

B 1.2 

α 90 

p (upstream) 0.42 

p (downstream) 0.53 

Maximum height 

above crest 

0.39 

Distance gauge to 

weir 

1.35 

 

The discharge Q (m
3
/s) is calculated from stage h (m) according to the Kindsvater-

Shen formula (BSI, 1981): 

       

where he is the effective head above the crest (m), and gn is the acceleration due to 

gravity (m/s
2
), and the coefficient of discharge Ce has been determined by 

experiments as a function of P, B and he (BSI, 1981). 

 



A.1.2 BRE_out 

 

Gauge name Brennand Outlet 

Description: River Brennand Outlet, subcatchment of River Dunsop 

Grid reference: SD 65271 53214 

Elevation: 172.7 m 

Abstractions: Upstream abstractions as part of United Utilities’ Dunsop 

abstraction system 

Catchment area: 11.0 km
2
 (mini scale) 

Related sites: Upstream: BRE_grip/BRE_grip_weir, BRE_sap, BRE_rhw                   

Downstream: Footholme (EA), Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 07/12/2007 

Record Interval: 15 min 

QA notes: In low flows this gauge may be above the river water 

surface. The gauge was initially installed at 07/12/2007, but 

the baro only recorded from 23/01/2008, so the full time 

record only starts at 23/01/2008. Diver changed at 

25/06/2009. Unreliable data between 06/06/2009 – 

25/06/2009 as a result of livestock disturbance. Gauge 

relocated at 25/06/2009.  

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 08 November 08 Spring 08 

Area affected (%) 100 15 5 

 



 

Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -0.930 – 0.565 

Number of gaugings:  8 

Percentage highest gauging of maximum 

observed stage peak (%): 

 

25.1 

Percentage of time extrapolated (%): 2.0 

 

 



A.1.3 BRE_rhw 

 

Gauge name Brennand Round Hill Water 

Description: Outlet of Round Hill Water, a headwater of River Brennand 

Grid reference: SD 63136 55751 

Elevation: 333.7 m 

Catchment area: 2.8 km
2
 (micro scale) 

Abstractions: - 

Related sites: Upstream: -  

Downstream: BRE_out, Footholme, Hodder Place  

Baro used for correction: Baro_Footholme 

Installation Date: 15/05/2008 

Record Interval: 5 min 

QA notes: - 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 08 November 08 - 

Area affected (%) 100 20 - 

 

 

 

 

 



Cross-section (from EPR, 2010) 

 

Rating Curve 

Observed stage range (m): -0.985  –  0.015  

Number of gaugings:  10 

Percentage highest gauging of maximum 

observed stage peak (%): 

 

47.0 

Percentage of time extrapolated (%): <1 

 

 

 



A.1.4 BRE_sap 

 

Gauge name Brennand Sapling Clough 

Description: Outlet of Sapling Clough, a headwater of River Brennand 

Grid reference: SD 62960 55717 

Elevation: 339.9 m 

Catchment area: 1.7 km
2
 (micro scale) 

Abstractions: - 

Related sites: Upstream: BRE_grip/BRE_grip_weir  

Downstream: BRE_out, Footholme, Hodder Place  

Baro used for correction: Baro_Footholme 

Installation Date: 05/06/2008 

Record Interval: 5 min 

QA notes: - 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 08 November 08 - 

Area affected (%) 100 35 - 

 

 

 

 

 



Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -1.015  –  0.215  

Number of gaugings:  12 

Percentage highest gauging of maximum 

observed stage peak (%): 

 

31.9 

Percentage of time extrapolated (%): 3.9 

 

 

 



A.1.5 CRO_mid 

 

Gauge name Mid Croasdale 

Description: Mid Croasdale Brook, just upstream of confluence with 

Swine Clough 

Grid reference: SD 68673 56607 

Elevation: 243.1 m 

Catchment area: 3.6 km
2
 (micro scale) 

Abstractions: - 

Related sites: Upstream: none  

Downstream: CRO_out, HOD_mid, Hodder Place  

Baro used for correction: Baro_Croasdale 

Installation Date: 06/12/2007 

Record Interval: 5 min (7 min from 06/12/2007 - 13/03/2008) 

QA notes: The gauge was initially installed at 06/12/2007, but the baro 

only recorded from 23/01/2008, so the full time record only 

starts at 23/01/2008. 

Missing data from 27/04/2010 – 31/05/2010 as a result of 

equipment failure. 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing February 09 - - 

Area affected (%) 100 - - 

 

 



 

Cross-section (from EPR, 2010) 

 

Rating Curve 

Observed stage range (m): -0.868 – 0.034 

Number of gaugings:  8 

Percentage highest gauging of maximum 

observed stage peak (%): 

54.7 

Percentage of time extrapolated (%): 1.4 

 

 

 



A.1.6 CRO_out 

 

Gauge name Croasdale Brook outlet 

Description: Outlet of Croasdale Brook 

Grid reference: SD 71216 52496 

Elevation: 136.6 m 

Catchment area: 21.1 km
2
 (mini scale) 

Abstractions: - 

Related sites: Upstream: CRO_mid, CRO_sc1, CRO_sc2, CRO_sc3, CRO_sc4, 

CRO_sc5, Croasdale weir (EA)  

Downstream: HOD_mid, Hodder Place  

Baro used for correction: Baro_Footholme 

Installation Date: 03/10/2008 

Record Interval: 5 min 

QA notes: - 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 09 February 09 - 

Area affected (%) 45.4 2 - 

 

 

 

 



 

Cross-section (from EPR, 2010) 

 

Rating Curve 

Observed stage range (m): -1.020  –  0.419  

Number of gaugings:  7 

Percentage highest gauging of maximum 

observed stage peak (%): 

 

48.6 

Percentage of time extrapolated (%): 1.3 

 

 

 



A.1.7 CRO_sc1 

 

Gauge name Swine Clough, top of grip, Croasdale Brook  

Description: At the top of the grip in the headwaters of Swine Clough in 

the Croasdale Brook catchment 

Grid reference: SD 69508 57348 

Elevation: 411.3 m 

Catchment area: 0.08 km
2
 (process scale) 

Abstractions: - 

Related sites: Upstream: -  

Downstream: CRO_sc2, CRO_sc3,CRO_sc5, CRO_out, 

Croasdale weir (EA) HOD_mid, Hodder Place  

Baro used for correction: Baro_Croasdale  

Installation Date: 07/12/2007 

Record Interval: 5 min (7 min from 06/12/2007 - 23/01/2008) 

QA notes: The gauge was initially installed at 06/12/2007, but the baro 

only recorded from 23/01/2008, so the full time record only 

starts at 23/01/2008. In addition, the diver changed at 

23/01/2008 

 

Location in Hodder Area Photo of gauge, downstream direction, post blocking 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 09 February 09 - 

Area affected (%) 100 100 - 

 

 



 

Cross-section (from EPR, 2010) 

 

No rating curve available – stage used only in analyses 

 



A.1.8 CRO_sc2 

 

Gauge name Swine Clough, bottom of grip, Croasdale Brook 

Description: At the bottom of the grip in the headwaters of Swine Clough 

in the Croasdale Brook catchment 

Grid reference: SD 69335 57247 

Elevation: 411.3 m 

Catchment area: 0.15 km
2
 (process scale) 

Abstractions: - 

Related sites: Upstream: CRO_sc1 

Downstream: CRO_sc3,CRO_sc5, CRO_out, Croasdale weir 

(EA) HOD_mid, Hodder Place  

Baro used for correction: Baro_Croasdale  

Installation Date: 07/12/2007 

Record Interval: 5 min (7 min from 06/12/2007 – 23/01/2008) 

QA notes: The gauge was initially installed at 07/12/2007, but the baro 

only recorded from 23/01/2008, so the full time record only 

starts at 23/01/2008. In addition, the diver changed at 

23/01/2008 

 

Location in Hodder Area Photo of gauge, upstream direction, pre blocking 

  

 

UU ScaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 09 February 09 - 

Area affected (%) 100 100 - 

 

 



 

Cross-section (from EPR, 2010) 

 

No rating curve available – stage used only in analyses 

 



A.1.9 CRO_sc3 

 

Gauge name Swine Clough, outlet of a side grip, Croasdale Brook  

Description: At the outlet of a side grip in the headwaters of Swine 

Clough in the Croasdale Brook catchment 

Grid reference: SD 692323 57249 

Elevation: 395.8 m 

Catchment area: 0.015 km
2
 (process scale) 

Abstractions: - 

Related sites: Upstream: none 

Downstream: CRO_sc5, CRO_out, Croasdale weir (EA) 

HOD_mid, Hodder Place  

Baro used for correction: Baro_Croasdale  

Installation Date: 07/12/2007 

Record Interval: 5 min (7 min from 06/12/2007 – 23/01/2008) 

QA notes: The gauge was initially installed at 06/12/2007, but the baro 

only recorded from 23/01/2008, so the full time record only 

starts at 23/01/2008. In addition, the diver changed at 

23/01/2008; unreliable data as a result of livestock 

disturbance from 12/06/2008 – 01/07/2008; missing data 

from 17/10/2009-09/12/2009 as a result of equipment 

failure; diver changed at 09/12/2009 

 

Location in Hodder Area Photo of gauge, downstream direction, post blocking 

  

 

UU ScaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 09 February 09 - 

Area affected (%) 100 100 - 

 



Cross-section (from EPR, 2010) 

 

No rating curve available – stage used only in analyses 

 



A.1.10 CRO_sc4 

 

Gauge name Swine Clough  

Description: At the top of Swine Clough, before the confluence with the 

grip, in the Croasdale Brook catchment 

Grid reference: SD 69119 57102 

Elevation: 370.4 m 

Catchment area: 0.10 km
2
 (process scale) 

Abstractions: - 

Related sites: Upstream: none  

Downstream: CRO_sc5, CRO_out, Croasdale weir (EA) 

HOD_mid, Hodder Place  

Baro used for correction: Baro_Croasdale  

Installation Date: 07/12/2007 

Record Interval: 5 min (7 min from 06/12/2007 - 23/01/2008) 

QA notes: The gauge was initially installed at 06/12/2007, but the baro 

only recorded from 23/01/2008, so the full time record only 

starts at 23/01/2008. In addition, the diver changed at 

23/01/2008. Between 02/04/2010 – 31/05/2010 unreliable 

data as a result of equipment failure (clock out of sync). 

Missing data from 08/06/2010 – 12/08/2010 as a result of 

equipment failure 

 

Location in Hodder Area Photo of gauge, upstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 09 - - 

Area affected (%) 100 - - 

    



Cross-section (from EPR, 2010) 

 

Rating Curve 

Observed stage range (m): -0.93  -0.43 

Number of gaugings:  6 

Percentage highest gauging of maximum 

observed stage peak (%): 

61.2 

Percentage of time extrapolated (%): 1.5 

 

 



A.1.11 CRO_sc5 

 

Gauge name Croasdale Brook outlet 

Description: Outlet of Swine Clough in the Croasdale Brook catchment 

Grid reference: SD 68734 56678 

Elevation: 255.73 m 

Catchment area: 0.5 km
2
 (micro scale) 

Abstractions: - 

Related sites: Upstream: CRO_sc1, CRO_sc2, CRO_sc3, CRO_sc4,  

Downstream: CRO_out, Croasdale weir (EA) HOD_mid, 

Hodder Place  

Baro used for correction: Baro_Croasdale  

Installation Date: 07/12/2007 

Record Interval: 5 min (7 min from 06/12/2007 - 13/03/2008) 

QA notes: The gauge was initially installed at 06/12/2007, but the baro 

only recorded from 23/01/2008, so the full time record only 

starts at 23/01/2008 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 09 February 09 - 

Area affected (%) 100 35 - 

 

 

 



 

Cross-section (from EPR, 2010) 

 

Rating Curve 

Observed stage range (m): -0.86 – (-0.35) 

Number of gaugings:  7 

Percentage highest gauging of maximum 

observed stage peak (%): 

 

61.4 

Percentage of time extrapolated (%): 2.1 

 

 



A.1.12 EAS_out 

 

Gauge name Easington Outlet 

Description: Outlet of Easington Brook 

Grid reference: SD 70781 50341 

Elevation: 134.0 m 

Abstractions: - 

Catchment area: 13.3 km
2
 (mini scale) 

Related sites: Upstream: -  

Downstream: HOD_mid, Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 19/06/2008 

Record Interval: 5 min 

QA notes: -  

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing - - - 

Area affected (%) - - - 

 

 

 

 

 



 

Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -1.020 -0.494  

Number of gaugings:  8 

Percentage highest gauging of maximum 

observed stage peak (%): 

43.6 

Percentage of time extrapolated (%): 2.4 

 

 

 



A.1.13 HAR_out 

 

Gauge name Hareden Outlet 

Description: Hareden Brook Outlet, a tributary of Langden Brook  

Grid reference: SD 64226 56588 

Elevation: 147.4 m 

Abstractions: Upstream abstractions as part of United Utilities’ Bowland 

abstraction system 

Catchment area: 4.9 km
2
 (micro scale) 

Related sites: Upstream: -.  

Downstream: LAN_out, Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 20/05/2008 

Record Interval: 5 min 

QA notes: Missing data from 03/10/2008 – 15/12/2008 as a result of 

vandalism, new diver from 09/12/2008 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing February 09 - February 09 

Area affected (%) 100 - NA 

 

 

 

 



 

Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -0.775 – 0.102 

Number of gaugings:  6 

Percentage highest gauging of maximum 

observed stage peak (%): 

 

37.0 

Percentage of time extrapolated (%): 1.6 

 

 

 



A.1.14 HOD_mid 

 

Gauge name Mid Hodder 

Description: Mid River Hodder, just upstream of the confluence with 

River Dunsop   

Grid reference: SD 66343 50031 

Elevation: 116.1 m 

Abstractions: Upstream abstractions as part of United Utilities’ abstraction 

system at Stocks Reservoir 

Catchment area: 110.3 km
2
 (meso scale) 

Related sites: Upstream: CRO_sc1, CRO_sc2, CRO_sc3, CRO_sc4, CRO_sc5, 

CRO_mid, Croasdale Weir (EA), CRO_out, EAS_out, Stocks 

Reservoir (EA)  

Downstream: Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 20/06/2008 

Record Interval: 5 min 

QA notes: Missing data from 03/02/2010 – 12/08/2010 as a result of 

equipment failure 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing February 09 February 09 - 

Area affected (%) 1 <1 - 

 

 



 

Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -1.440 – 1.100 

Number of gaugings:  8 

Percentage highest gauging of maximum 

observed stage peak (%): 

59.3 

Percentage of time extrapolated (%): <1 

 

 

 



A.1.15 LAN_mid 

 

Gauge name Mid Langden 

Description: Mid Langden Brook, just upstream of the confluence with 

Losterdale Brook  

Grid reference: SD 63131 51083 

Elevation: 165.9 m 

Abstractions: Upstream abstractions as part of United Utilities’ Bowland 

abstraction system 

Catchment area: 15.0 km
2
 (mini scale) 

Related sites: Upstream: -  

Downstream: LAN_out, Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 19/05/2008 

Record Interval: 5 min 

QA notes: A telemetered ‘frog logger’ was installed adjacent to the 

current logger at 23/04/2010 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing February 09 - Mar 09 

Area affected (%) 100 - <1 

 

 

 



 

Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -1.005 - -0.045 

Number of gaugings:  9 

Percentage highest gauging of maximum 

observed stage peak (%): 

33.3 

Percentage of time extrapolated (%): 4.7 

 

 

 



A.1.16 LAN_out 

 

Gauge name Langden Outlet 

Description: Langden Brook Outlet  

Grid reference: SD 65932 49334 

Elevation: 117.4 m 

Abstractions: Upstream abstractions as part of United Utilities’ Bowland 

abstraction system 

Catchment area: 27.7 km
2
 (mini scale) 

Related sites: Upstream: LOS_stock/LOS_stock_weir, LOS_mid, LOS_out, 

LAN_mid, HAR_out   

Downstream: Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 21/05/2008 

Record Interval: 15 min 

QA notes: - 

 

Location in Hodder Area Photo of gauge location, upstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing February 09 - March 09 

Area affected (%) 85 - <1 

 

 

 

 



 

Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -0.985 – 0.177 

Number of gaugings:  8 

Percentage highest gauging of maximum 

observed stage peak (%): 

66.7 

Percentage of time extrapolated (%): <1 

 

 

 



A.1.17 LOS_mid 

 

Gauge name Mid Losterdale 

Description: Mid Losterdale Brook, just upstream of the confluence with 

Swine Clough (monitored for stocking density changes and 

tree planting)  

Grid reference: SD 62743 52049 

Elevation: 187.9 m 

Abstractions: - 

Catchment area: 2.5 km
2
 (micro scale) 

Related sites: Upstream: -   

Downstream: LOS_out, LAN_out, Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 05/06/2008 

Record Interval: 5 min 

QA notes: Missing data from 25/12/2008 – 13/01/2009 as a result of 

equipment failure, diver changed at 03/02/2010 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing February 09 - - 

Area affected (%) 100 - - 

 

 

 



 

Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -0.505 – 0.328 

Number of gaugings:  8 

Percentage highest gauging of maximum 

observed stage peak (%): 

50.4 

Percentage of time extrapolated (%): 1.0 

 

 

 



A.1.18 LOS_out 

 

Gauge name Losterdale Outlet 

Description: Losterdale Brook Outlet, a tributary of Langden Brook  

Grid reference: SD 63203 51219 

Elevation: 165.2 m 

Abstractions: Upstream abstractions as part of United Utilities’ Bowland 

abstraction system 

Catchment area: 4.0 km
2
 (micro scale) 

Related sites: Upstream: LOS_stock/LOS_stock_weir, LOS_mid   

Downstream: LAN_out, Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 05/06/2008 

Record Interval: 5 min 

QA notes: Missing data from 24/01/2010 – 02/02/2010 and 

03/07/2010 – 14/07/2010 as a result of equipment failure. 

Data post 24/01/2010 questionable as a result of the 

equipment failure: sensor potentially damaged by frost 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing February 09 - March 09 

Area affected (%) 100 - <1 

 

 

 



 

Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -1.010 -0.001 

Number of gaugings:  7 

Percentage highest gauging of maximum 

observed stage peak (%): 

 

37.1 

Percentage of time extrapolated (%): 4.6 

 

 

 



A.1.19 LOS_stock/LOS_stock_weir 

 

Gauge name LOS_stock and LOS_stock_weir 

 Description: LOS_stock is located at the outlet of Swine Clough, a 

headwater of Losterdale Brook, in the Langden Brook 

subcatchment. LOS_stock_weir is located about 500 m 

upstream of LOS_stock, in a headwater of Swine Clough.  

Grid reference: LOS_stock:            SD 62721 52025 

Elevation: LOS_stock:  197.7 

Abstractions: - 

Catchment area: LOS_stock:            0.12 km
2
 (process scale) 

LOS_stock_weir:  1.00 km
2
 (micro scale) 

Related sites: Upstream: none                      

Downstream: LOS_out, LAN_out, Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 03/06/2008 (LOS_stock), 25/11/2008 (LOS_stock_weir) 

Record Interval: 5 min 

QA notes: LOS_stock has missing data from 03/10/2008 - 09/12/2008 

as a result of equipment failure. The diver was replaced at 

09/12/2008. The data of LOS_stock_weir are unreliable at 

09/12/2009 as a result of weir maintenance.  

LOS_stock: 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing February 2009 - March 2009 

Area affected (%) 100 - 5  

 



LOS_stock_weir: 

Location in Hodder Area Photo of weir and gauge, upstream direction 

  

    

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing February 2009 - February 2009 

Area affected (%) 100 - 5 

 

 

Rating Curve 

 

No rating curve available for LOS_stock as this site was considered redundant after 

the installation of the LOS_stock_weir.  

The weir at LOS_stock_weir is a rectangular weir build according to British Standard 

3680, Part 4A (BSI, 1981). The geometrical details of the weir are given below. 

Schematic representation of the v-notch weir at WHI_tree_weir 

 

B 1.4 

b 0.8 

p (upstream) 0.345 

p (downstream) 0.560 

Maximum height 

above crest 

0.45 

Distance gauge to 

weir 

0.65 

 



For rectangular thin plate weirs the discharge Q (m
3
 s

-1
) can be calculated from stage 

h (m) according to the Kindsvater-Carter formula: 

      

where Ce is the coefficient of discharge (-), be is the effective width (m),  he is the 

effective head (m), and gn is the acceleration due to gravity (9.81 m/s
2
).  

 



A.1.20 LOU_out 

 

Gauge name Loud Outlet 

Sub catchment: Outlet of River Loud 

Grid reference: SD 64889 43056 

Elevation: 86.5 m 

Catchment area: 47.3 km
2
 (mini scale) 

Abstractions:  - 

Related sites: Upstream: none  

Downstream: Hodder Place  

Baro used for correction: Baro_Loud 

Installation Date: 11/06/2008 

Record Interval: 15 min 

QA notes: - 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing - - - 

Area affected (%) - - - 

 

 

 

 



 

Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -1.00 – 1.56 

Number of gaugings:  6 

Percentage highest gauging of maximum 

observed stage peak (%): 

53.9 

Percentage of time extrapolated (%): 0.2 

 

 

 



A.1.21 WHI_mid 

 

Gauge name Mid Whitendale 

Description: Mid River Whitendale, upstream of the confluence with a 

stream draining from Blue Scar (monitored for tree planting) 

Grid reference: SD 66061 54633 

Elevation: 205.0 m 

Abstractions: Upstream abstractions as part of United Utilities’ Dunsop 

abstraction system 

Catchment area: 10.0 km
2
 (mini scale) 

Related sites: Upstream: -   

Downstream: WHI_out, Footholme (EA), Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 11/06/2008 

Record Interval: 15 min 

QA notes: Gauge maintenance at 26/02/2009 where datum shifted -

19.5 cm  

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 08 2005 Spring 08 

Area affected (%) 100 NA 5 

 

 

 



Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -0.830 – 0.522 

Number of gaugings:  6 

Percentage highest gauging of maximum 

observed stage peak (%): 

 

43.3 

Percentage of time extrapolated (%): 3.7 

 

 

 



A.1.23 WHI_out 

 

Gauge name Whitendale Outlet 

Description: River Whitendale Outlet, subcatchment of River Dunsop 

Grid reference: SD 65326 53231 

Elevation: 177.9 m 

Abstractions: Upstream abstractions as part of United Utilities’ Dunsop 

abstraction system 

Catchment area: 13.6 km
2
 (mini scale) 

Related sites: Upstream: WHI_tree/WHI_tree_weir  

Downstream: Footholme (EA), Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 07/12/2007 

Record Interval: 15 min 

QA notes: In low flows this gauge may be above the river water 

surface. The gauge was initially installed at 07/12/2007, but 

the baro only recorded from 23/01/2008, so the full time 

record only starts at 23/01/2008. 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 08 2005 Spring 08 

Area affected (%) 100 NA 5 

 

 

 

 



Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -1.155 – 0.177 

Number of gaugings:  9 

Percentage highest gauging of maximum 

observed stage peak (%): 

 

49.8 

Percentage of time extrapolated (%): 2.2 

 

 

 



A.1.22 WHI_tree/WHI_tree_weir 

 

Gauge name WHI_tree (superseded by WHI_tree_weir at 25/11/08) 

Description: The outlet of a stream draining Blue Scar at Middle Knoll in 

the Whitendale subcatchment. WHI_tree_weir is located 18 

m downstream of channel site WHI_tree 

Grid reference: SD 66030 54663 (WHI_tree), and SD 66041 54647 

(WHI_tree_weir) 

Elevation: 208.4 m (WHI_tree), and 205.5 (WHI_tree_weir) 

Abstractions: - 

Catchment area: 0.06 km
2
 (process scale) 

Related sites: Upstream: -   

Downstream: WHI_out, Footholme (EA), Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 03/06/2008 (WHI_tree), 25/11/2008 (WHI_tree_weir) 

Record Interval: 5 min 

QA notes: - 

 

Location in Hodder Area Photo of weir and gauge, upstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing - - Spring 2008 

Area affected (%) - - 100 

 

 

 



 

Rating Curve 

 

The weir at WHI_tree/WHI_tree_weir is a v-notch weir build according to British 

Standard 3680, Part 4A (BSI, 1981). The geometrical details of the weir are given 

below. 

Schematic representation of the v-notch weir at WHI_tree_weir 

 

B 0.85 

α 90 

p (upstream) 0.135 

p (downstream) 0.3 

Maximum height 

above crest 

0.28 

Distance gauge to 

weir 

1.15 

 

The discharge Q (m
3
/s) is calculated from stage h (m) according to the Kindsvater-

Shen formula (BSI, 1981): 

       

where he is the effective head above the crest (m), and gn is the acceleration due to 

gravity (m/s
2
), and the coefficient of discharge Ce has been determined by 

experiments as a function of P, B and he (BSI, 1981). 

 



A.1.1 BRE_grip/BRE_grip_weir 

 

Gauge name BRE_grip (superseded by BRE_grip_weir at 01/12/08) 

Description: The outlet of a grip in Sapling Clough, headwater of River 

Brennand sub catchment. BRE_grip_weir is located 5 m 

downstream of channel site BRE_grip. 

Grid reference: SD 62692 55949 (BRE_grip), and  SD 62690 55949 

(BRE_grip_weir) 

Elevation: 383.6 m (BRE_grip), and 380.6 m (BRE_grip_weir) 

Abstractions: - 

Catchment area: 0.0014 km
2
 (process scale) 

Related sites: Upstream: -                      

Downstream: BRE_sap, BRE_out, Footholme (EA), Hodder 

Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 15/05/2008 (BRE_grip), 01/12/2008 (BRE_grip_weir) 

Record Interval: 5 min 

QA notes: The data from BRE_grip_weir are unreliable for 06/06/2009 

– 25/06/2009 as a result of weir leakage 

 

Location in Hodder Area Photo of weir and gauge, upstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 08 November 2008 - 

Area affected (%) 100 100 - 

 

 



 

Rating Curve 

 

The weir at BRE_grip/BRE_grip_weir is a v-notch weir build according to British 

Standard 3680, Part 4A (BSI, 1981). The geometrical details of the weir are given 

below. 

Schematic representation of the v-notch weir at BRE_grip_weir 

 

B 1.2 

α 90 

p (upstream) 0.42 

p (downstream) 0.53 

Maximum height 

above crest 

0.39 

Distance gauge to 

weir 

1.35 

 

The discharge Q (m
3
/s) is calculated from stage h (m) according to the Kindsvater-

Shen formula (BSI, 1981): 

       

where he is the effective head above the crest (m), and gn is the acceleration due to 

gravity (m/s
2
), and the coefficient of discharge Ce has been determined by 

experiments as a function of P, B and he (BSI, 1981). 

 



A.1.2 BRE_out 

 

Gauge name Brennand Outlet 

Description: River Brennand Outlet, subcatchment of River Dunsop 

Grid reference: SD 65271 53214 

Elevation: 172.7 m 

Abstractions: Upstream abstractions as part of United Utilities’ Dunsop 

abstraction system 

Catchment area: 11.0 km
2
 (mini scale) 

Related sites: Upstream: BRE_grip/BRE_grip_weir, BRE_sap, BRE_rhw                   

Downstream: Footholme (EA), Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 07/12/2007 

Record Interval: 15 min 

QA notes: In low flows this gauge may be above the river water 

surface. The gauge was initially installed at 07/12/2007, but 

the baro only recorded from 23/01/2008, so the full time 

record only starts at 23/01/2008. Diver changed at 

25/06/2009. Unreliable data between 06/06/2009 – 

25/06/2009 as a result of livestock disturbance. Gauge 

relocated at 25/06/2009.  

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 08 November 08 Spring 08 

Area affected (%) 100 15 5 

 



 

Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -0.930 – 0.565 

Number of gaugings:  8 

Percentage highest gauging of maximum 

observed stage peak (%): 

 

25.1 

Percentage of time extrapolated (%): 2.0 

 

 



A.1.3 BRE_rhw 

 

Gauge name Brennand Round Hill Water 

Description: Outlet of Round Hill Water, a headwater of River Brennand 

Grid reference: SD 63136 55751 

Elevation: 333.7 m 

Catchment area: 2.8 km
2
 (micro scale) 

Abstractions: - 

Related sites: Upstream: -  

Downstream: BRE_out, Footholme, Hodder Place  

Baro used for correction: Baro_Footholme 

Installation Date: 15/05/2008 

Record Interval: 5 min 

QA notes: - 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 08 November 08 - 

Area affected (%) 100 20 - 

 

 

 

 

 



Cross-section (from EPR, 2010) 

 

Rating Curve 

Observed stage range (m): -0.985  –  0.015  

Number of gaugings:  10 

Percentage highest gauging of maximum 

observed stage peak (%): 

 

47.0 

Percentage of time extrapolated (%): <1 

 

 

 



A.1.4 BRE_sap 

 

Gauge name Brennand Sapling Clough 

Description: Outlet of Sapling Clough, a headwater of River Brennand 

Grid reference: SD 62960 55717 

Elevation: 339.9 m 

Catchment area: 1.7 km
2
 (micro scale) 

Abstractions: - 

Related sites: Upstream: BRE_grip/BRE_grip_weir  

Downstream: BRE_out, Footholme, Hodder Place  

Baro used for correction: Baro_Footholme 

Installation Date: 05/06/2008 

Record Interval: 5 min 

QA notes: - 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 08 November 08 - 

Area affected (%) 100 35 - 

 

 

 

 

 



Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -1.015  –  0.215  

Number of gaugings:  12 

Percentage highest gauging of maximum 

observed stage peak (%): 

 

31.9 

Percentage of time extrapolated (%): 3.9 

 

 

 



A.1.5 CRO_mid 

 

Gauge name Mid Croasdale 

Description: Mid Croasdale Brook, just upstream of confluence with 

Swine Clough 

Grid reference: SD 68673 56607 

Elevation: 243.1 m 

Catchment area: 3.6 km
2
 (micro scale) 

Abstractions: - 

Related sites: Upstream: none  

Downstream: CRO_out, HOD_mid, Hodder Place  

Baro used for correction: Baro_Croasdale 

Installation Date: 06/12/2007 

Record Interval: 5 min (7 min from 06/12/2007 - 13/03/2008) 

QA notes: The gauge was initially installed at 06/12/2007, but the baro 

only recorded from 23/01/2008, so the full time record only 

starts at 23/01/2008. 

Missing data from 27/04/2010 – 31/05/2010 as a result of 

equipment failure. 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing February 09 - - 

Area affected (%) 100 - - 

 

 



 

Cross-section (from EPR, 2010) 

 

Rating Curve 

Observed stage range (m): -0.868 – 0.034 

Number of gaugings:  8 

Percentage highest gauging of maximum 

observed stage peak (%): 

54.7 

Percentage of time extrapolated (%): 1.4 

 

 

 



A.1.6 CRO_out 

 

Gauge name Croasdale Brook outlet 

Description: Outlet of Croasdale Brook 

Grid reference: SD 71216 52496 

Elevation: 136.6 m 

Catchment area: 21.1 km
2
 (mini scale) 

Abstractions: - 

Related sites: Upstream: CRO_mid, CRO_sc1, CRO_sc2, CRO_sc3, CRO_sc4, 

CRO_sc5, Croasdale weir (EA)  

Downstream: HOD_mid, Hodder Place  

Baro used for correction: Baro_Footholme 

Installation Date: 03/10/2008 

Record Interval: 5 min 

QA notes: - 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 09 February 09 - 

Area affected (%) 45.4 2 - 

 

 

 

 



 

Cross-section (from EPR, 2010) 

 

Rating Curve 

Observed stage range (m): -1.020  –  0.419  

Number of gaugings:  7 

Percentage highest gauging of maximum 

observed stage peak (%): 

 

48.6 

Percentage of time extrapolated (%): 1.3 

 

 

 



A.1.7 CRO_sc1 

 

Gauge name Swine Clough, top of grip, Croasdale Brook  

Description: At the top of the grip in the headwaters of Swine Clough in 

the Croasdale Brook catchment 

Grid reference: SD 69508 57348 

Elevation: 411.3 m 

Catchment area: 0.08 km
2
 (process scale) 

Abstractions: - 

Related sites: Upstream: -  

Downstream: CRO_sc2, CRO_sc3,CRO_sc5, CRO_out, 

Croasdale weir (EA) HOD_mid, Hodder Place  

Baro used for correction: Baro_Croasdale  

Installation Date: 07/12/2007 

Record Interval: 5 min (7 min from 06/12/2007 - 23/01/2008) 

QA notes: The gauge was initially installed at 06/12/2007, but the baro 

only recorded from 23/01/2008, so the full time record only 

starts at 23/01/2008. In addition, the diver changed at 

23/01/2008 

 

Location in Hodder Area Photo of gauge, downstream direction, post blocking 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 09 February 09 - 

Area affected (%) 100 100 - 

 

 



 

Cross-section (from EPR, 2010) 

 

No rating curve available – stage used only in analyses 

 



A.1.8 CRO_sc2 

 

Gauge name Swine Clough, bottom of grip, Croasdale Brook 

Description: At the bottom of the grip in the headwaters of Swine Clough 

in the Croasdale Brook catchment 

Grid reference: SD 69335 57247 

Elevation: 411.3 m 

Catchment area: 0.15 km
2
 (process scale) 

Abstractions: - 

Related sites: Upstream: CRO_sc1 

Downstream: CRO_sc3,CRO_sc5, CRO_out, Croasdale weir 

(EA) HOD_mid, Hodder Place  

Baro used for correction: Baro_Croasdale  

Installation Date: 07/12/2007 

Record Interval: 5 min (7 min from 06/12/2007 – 23/01/2008) 

QA notes: The gauge was initially installed at 07/12/2007, but the baro 

only recorded from 23/01/2008, so the full time record only 

starts at 23/01/2008. In addition, the diver changed at 

23/01/2008 

 

Location in Hodder Area Photo of gauge, upstream direction, pre blocking 

  

 

UU ScaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 09 February 09 - 

Area affected (%) 100 100 - 

 

 



 

Cross-section (from EPR, 2010) 

 

No rating curve available – stage used only in analyses 

 



A.1.9 CRO_sc3 

 

Gauge name Swine Clough, outlet of a side grip, Croasdale Brook  

Description: At the outlet of a side grip in the headwaters of Swine 

Clough in the Croasdale Brook catchment 

Grid reference: SD 692323 57249 

Elevation: 395.8 m 

Catchment area: 0.015 km
2
 (process scale) 

Abstractions: - 

Related sites: Upstream: none 

Downstream: CRO_sc5, CRO_out, Croasdale weir (EA) 

HOD_mid, Hodder Place  

Baro used for correction: Baro_Croasdale  

Installation Date: 07/12/2007 

Record Interval: 5 min (7 min from 06/12/2007 – 23/01/2008) 

QA notes: The gauge was initially installed at 06/12/2007, but the baro 

only recorded from 23/01/2008, so the full time record only 

starts at 23/01/2008. In addition, the diver changed at 

23/01/2008; unreliable data as a result of livestock 

disturbance from 12/06/2008 – 01/07/2008; missing data 

from 17/10/2009-09/12/2009 as a result of equipment 

failure; diver changed at 09/12/2009 

 

Location in Hodder Area Photo of gauge, downstream direction, post blocking 

  

 

UU ScaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 09 February 09 - 

Area affected (%) 100 100 - 

 



Cross-section (from EPR, 2010) 

 

No rating curve available – stage used only in analyses 

 



A.1.10 CRO_sc4 

 

Gauge name Swine Clough  

Description: At the top of Swine Clough, before the confluence with the 

grip, in the Croasdale Brook catchment 

Grid reference: SD 69119 57102 

Elevation: 370.4 m 

Catchment area: 0.10 km
2
 (process scale) 

Abstractions: - 

Related sites: Upstream: none  

Downstream: CRO_sc5, CRO_out, Croasdale weir (EA) 

HOD_mid, Hodder Place  

Baro used for correction: Baro_Croasdale  

Installation Date: 07/12/2007 

Record Interval: 5 min (7 min from 06/12/2007 - 23/01/2008) 

QA notes: The gauge was initially installed at 06/12/2007, but the baro 

only recorded from 23/01/2008, so the full time record only 

starts at 23/01/2008. In addition, the diver changed at 

23/01/2008. Between 02/04/2010 – 31/05/2010 unreliable 

data as a result of equipment failure (clock out of sync). 

Missing data from 08/06/2010 – 12/08/2010 as a result of 

equipment failure 

 

Location in Hodder Area Photo of gauge, upstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 09 - - 

Area affected (%) 100 - - 

    



Cross-section (from EPR, 2010) 

 

Rating Curve 

Observed stage range (m): -0.93  -0.43 

Number of gaugings:  6 

Percentage highest gauging of maximum 

observed stage peak (%): 

61.2 

Percentage of time extrapolated (%): 1.5 

 

 



A.1.11 CRO_sc5 

 

Gauge name Croasdale Brook outlet 

Description: Outlet of Swine Clough in the Croasdale Brook catchment 

Grid reference: SD 68734 56678 

Elevation: 255.73 m 

Catchment area: 0.5 km
2
 (micro scale) 

Abstractions: - 

Related sites: Upstream: CRO_sc1, CRO_sc2, CRO_sc3, CRO_sc4,  

Downstream: CRO_out, Croasdale weir (EA) HOD_mid, 

Hodder Place  

Baro used for correction: Baro_Croasdale  

Installation Date: 07/12/2007 

Record Interval: 5 min (7 min from 06/12/2007 - 13/03/2008) 

QA notes: The gauge was initially installed at 06/12/2007, but the baro 

only recorded from 23/01/2008, so the full time record only 

starts at 23/01/2008 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 09 February 09 - 

Area affected (%) 100 35 - 

 

 

 



 

Cross-section (from EPR, 2010) 

 

Rating Curve 

Observed stage range (m): -0.86 – (-0.35) 

Number of gaugings:  7 

Percentage highest gauging of maximum 

observed stage peak (%): 

 

61.4 

Percentage of time extrapolated (%): 2.1 

 

 



A.1.12 EAS_out 

 

Gauge name Easington Outlet 

Description: Outlet of Easington Brook 

Grid reference: SD 70781 50341 

Elevation: 134.0 m 

Abstractions: - 

Catchment area: 13.3 km
2
 (mini scale) 

Related sites: Upstream: -  

Downstream: HOD_mid, Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 19/06/2008 

Record Interval: 5 min 

QA notes: -  

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing - - - 

Area affected (%) - - - 

 

 

 

 

 



 

Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -1.020 -0.494  

Number of gaugings:  8 

Percentage highest gauging of maximum 

observed stage peak (%): 

43.6 

Percentage of time extrapolated (%): 2.4 

 

 

 



A.1.13 HAR_out 

 

Gauge name Hareden Outlet 

Description: Hareden Brook Outlet, a tributary of Langden Brook  

Grid reference: SD 64226 56588 

Elevation: 147.4 m 

Abstractions: Upstream abstractions as part of United Utilities’ Bowland 

abstraction system 

Catchment area: 4.9 km
2
 (micro scale) 

Related sites: Upstream: -.  

Downstream: LAN_out, Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 20/05/2008 

Record Interval: 5 min 

QA notes: Missing data from 03/10/2008 – 15/12/2008 as a result of 

vandalism, new diver from 09/12/2008 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing February 09 - February 09 

Area affected (%) 100 - NA 

 

 

 

 



 

Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -0.775 – 0.102 

Number of gaugings:  6 

Percentage highest gauging of maximum 

observed stage peak (%): 

 

37.0 

Percentage of time extrapolated (%): 1.6 

 

 

 



A.1.14 HOD_mid 

 

Gauge name Mid Hodder 

Description: Mid River Hodder, just upstream of the confluence with 

River Dunsop   

Grid reference: SD 66343 50031 

Elevation: 116.1 m 

Abstractions: Upstream abstractions as part of United Utilities’ abstraction 

system at Stocks Reservoir 

Catchment area: 110.3 km
2
 (meso scale) 

Related sites: Upstream: CRO_sc1, CRO_sc2, CRO_sc3, CRO_sc4, CRO_sc5, 

CRO_mid, Croasdale Weir (EA), CRO_out, EAS_out, Stocks 

Reservoir (EA)  

Downstream: Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 20/06/2008 

Record Interval: 5 min 

QA notes: Missing data from 03/02/2010 – 12/08/2010 as a result of 

equipment failure 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing February 09 February 09 - 

Area affected (%) 1 <1 - 

 

 



 

Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -1.440 – 1.100 

Number of gaugings:  8 

Percentage highest gauging of maximum 

observed stage peak (%): 

59.3 

Percentage of time extrapolated (%): <1 

 

 

 



A.1.15 LAN_mid 

 

Gauge name Mid Langden 

Description: Mid Langden Brook, just upstream of the confluence with 

Losterdale Brook  

Grid reference: SD 63131 51083 

Elevation: 165.9 m 

Abstractions: Upstream abstractions as part of United Utilities’ Bowland 

abstraction system 

Catchment area: 15.0 km
2
 (mini scale) 

Related sites: Upstream: -  

Downstream: LAN_out, Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 19/05/2008 

Record Interval: 5 min 

QA notes: A telemetered ‘frog logger’ was installed adjacent to the 

current logger at 23/04/2010 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing February 09 - Mar 09 

Area affected (%) 100 - <1 

 

 

 



 

Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -1.005 - -0.045 

Number of gaugings:  9 

Percentage highest gauging of maximum 

observed stage peak (%): 

33.3 

Percentage of time extrapolated (%): 4.7 

 

 

 



A.1.16 LAN_out 

 

Gauge name Langden Outlet 

Description: Langden Brook Outlet  

Grid reference: SD 65932 49334 

Elevation: 117.4 m 

Abstractions: Upstream abstractions as part of United Utilities’ Bowland 

abstraction system 

Catchment area: 27.7 km
2
 (mini scale) 

Related sites: Upstream: LOS_stock/LOS_stock_weir, LOS_mid, LOS_out, 

LAN_mid, HAR_out   

Downstream: Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 21/05/2008 

Record Interval: 15 min 

QA notes: - 

 

Location in Hodder Area Photo of gauge location, upstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing February 09 - March 09 

Area affected (%) 85 - <1 

 

 

 

 



 

Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -0.985 – 0.177 

Number of gaugings:  8 

Percentage highest gauging of maximum 

observed stage peak (%): 

66.7 

Percentage of time extrapolated (%): <1 

 

 

 



A.1.17 LOS_mid 

 

Gauge name Mid Losterdale 

Description: Mid Losterdale Brook, just upstream of the confluence with 

Swine Clough (monitored for stocking density changes and 

tree planting)  

Grid reference: SD 62743 52049 

Elevation: 187.9 m 

Abstractions: - 

Catchment area: 2.5 km
2
 (micro scale) 

Related sites: Upstream: -   

Downstream: LOS_out, LAN_out, Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 05/06/2008 

Record Interval: 5 min 

QA notes: Missing data from 25/12/2008 – 13/01/2009 as a result of 

equipment failure, diver changed at 03/02/2010 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing February 09 - - 

Area affected (%) 100 - - 

 

 

 



 

Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -0.505 – 0.328 

Number of gaugings:  8 

Percentage highest gauging of maximum 

observed stage peak (%): 

50.4 

Percentage of time extrapolated (%): 1.0 

 

 

 



A.1.18 LOS_out 

 

Gauge name Losterdale Outlet 

Description: Losterdale Brook Outlet, a tributary of Langden Brook  

Grid reference: SD 63203 51219 

Elevation: 165.2 m 

Abstractions: Upstream abstractions as part of United Utilities’ Bowland 

abstraction system 

Catchment area: 4.0 km
2
 (micro scale) 

Related sites: Upstream: LOS_stock/LOS_stock_weir, LOS_mid   

Downstream: LAN_out, Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 05/06/2008 

Record Interval: 5 min 

QA notes: Missing data from 24/01/2010 – 02/02/2010 and 

03/07/2010 – 14/07/2010 as a result of equipment failure. 

Data post 24/01/2010 questionable as a result of the 

equipment failure: sensor potentially damaged by frost 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing February 09 - March 09 

Area affected (%) 100 - <1 

 

 

 



 

Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -1.010 -0.001 

Number of gaugings:  7 

Percentage highest gauging of maximum 

observed stage peak (%): 

 

37.1 

Percentage of time extrapolated (%): 4.6 

 

 

 



A.1.19 LOS_stock/LOS_stock_weir 

 

Gauge name LOS_stock and LOS_stock_weir 

 Description: LOS_stock is located at the outlet of Swine Clough, a 

headwater of Losterdale Brook, in the Langden Brook 

subcatchment. LOS_stock_weir is located about 500 m 

upstream of LOS_stock, in a headwater of Swine Clough.  

Grid reference: LOS_stock:            SD 62721 52025 

Elevation: LOS_stock:  197.7 

Abstractions: - 

Catchment area: LOS_stock:            0.12 km
2
 (process scale) 

LOS_stock_weir:  1.00 km
2
 (micro scale) 

Related sites: Upstream: none                      

Downstream: LOS_out, LAN_out, Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 03/06/2008 (LOS_stock), 25/11/2008 (LOS_stock_weir) 

Record Interval: 5 min 

QA notes: LOS_stock has missing data from 03/10/2008 - 09/12/2008 

as a result of equipment failure. The diver was replaced at 

09/12/2008. The data of LOS_stock_weir are unreliable at 

09/12/2009 as a result of weir maintenance.  

LOS_stock: 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing February 2009 - March 2009 

Area affected (%) 100 - 5  

 



LOS_stock_weir: 

Location in Hodder Area Photo of weir and gauge, upstream direction 

  

    

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing February 2009 - February 2009 

Area affected (%) 100 - 5 

 

 

Rating Curve 

 

No rating curve available for LOS_stock as this site was considered redundant after 

the installation of the LOS_stock_weir.  

The weir at LOS_stock_weir is a rectangular weir build according to British Standard 

3680, Part 4A (BSI, 1981). The geometrical details of the weir are given below. 

Schematic representation of the v-notch weir at WHI_tree_weir 

 

B 1.4 

b 0.8 

p (upstream) 0.345 

p (downstream) 0.560 

Maximum height 

above crest 

0.45 

Distance gauge to 

weir 

0.65 

 



For rectangular thin plate weirs the discharge Q (m
3
 s

-1
) can be calculated from stage 

h (m) according to the Kindsvater-Carter formula: 

      

where Ce is the coefficient of discharge (-), be is the effective width (m),  he is the 

effective head (m), and gn is the acceleration due to gravity (9.81 m/s
2
).  

 



A.1.20 LOU_out 

 

Gauge name Loud Outlet 

Sub catchment: Outlet of River Loud 

Grid reference: SD 64889 43056 

Elevation: 86.5 m 

Catchment area: 47.3 km
2
 (mini scale) 

Abstractions:  - 

Related sites: Upstream: none  

Downstream: Hodder Place  

Baro used for correction: Baro_Loud 

Installation Date: 11/06/2008 

Record Interval: 15 min 

QA notes: - 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing - - - 

Area affected (%) - - - 

 

 

 

 



 

Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -1.00 – 1.56 

Number of gaugings:  6 

Percentage highest gauging of maximum 

observed stage peak (%): 

53.9 

Percentage of time extrapolated (%): 0.2 

 

 

 



A.1.21 WHI_mid 

 

Gauge name Mid Whitendale 

Description: Mid River Whitendale, upstream of the confluence with a 

stream draining from Blue Scar (monitored for tree planting) 

Grid reference: SD 66061 54633 

Elevation: 205.0 m 

Abstractions: Upstream abstractions as part of United Utilities’ Dunsop 

abstraction system 

Catchment area: 10.0 km
2
 (mini scale) 

Related sites: Upstream: -   

Downstream: WHI_out, Footholme (EA), Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 11/06/2008 

Record Interval: 15 min 

QA notes: Gauge maintenance at 26/02/2009 where datum shifted -

19.5 cm  

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 08 2005 Spring 08 

Area affected (%) 100 NA 5 

 

 

 



Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -0.830 – 0.522 

Number of gaugings:  6 

Percentage highest gauging of maximum 

observed stage peak (%): 

 

43.3 

Percentage of time extrapolated (%): 3.7 

 

 

 



A.1.23 WHI_out 

 

Gauge name Whitendale Outlet 

Description: River Whitendale Outlet, subcatchment of River Dunsop 

Grid reference: SD 65326 53231 

Elevation: 177.9 m 

Abstractions: Upstream abstractions as part of United Utilities’ Dunsop 

abstraction system 

Catchment area: 13.6 km
2
 (mini scale) 

Related sites: Upstream: WHI_tree/WHI_tree_weir  

Downstream: Footholme (EA), Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 07/12/2007 

Record Interval: 15 min 

QA notes: In low flows this gauge may be above the river water 

surface. The gauge was initially installed at 07/12/2007, but 

the baro only recorded from 23/01/2008, so the full time 

record only starts at 23/01/2008. 

 

Location in Hodder Area Photo of gauge, downstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing Spring 08 2005 Spring 08 

Area affected (%) 100 NA 5 

 

 

 

 



Cross-section (from EPR) 

 

Rating Curve 

Observed stage range (m): -1.155 – 0.177 

Number of gaugings:  9 

Percentage highest gauging of maximum 

observed stage peak (%): 

 

49.8 

Percentage of time extrapolated (%): 2.2 

 

 

 



A.1.22 WHI_tree/WHI_tree_weir 

 

Gauge name WHI_tree (superseded by WHI_tree_weir at 25/11/08) 

Description: The outlet of a stream draining Blue Scar at Middle Knoll in 

the Whitendale subcatchment. WHI_tree_weir is located 18 

m downstream of channel site WHI_tree 

Grid reference: SD 66030 54663 (WHI_tree), and SD 66041 54647 

(WHI_tree_weir) 

Elevation: 208.4 m (WHI_tree), and 205.5 (WHI_tree_weir) 

Abstractions: - 

Catchment area: 0.06 km
2
 (process scale) 

Related sites: Upstream: -   

Downstream: WHI_out, Footholme (EA), Hodder Place (EA)  

Baro used for correction: Baro_Footholme 

Installation Date: 03/06/2008 (WHI_tree), 25/11/2008 (WHI_tree_weir) 

Record Interval: 5 min 

QA notes: - 

 

Location in Hodder Area Photo of weir and gauge, upstream direction 

  

 

UU SCaMP interventions Stocking density Grip blocking Tree planting 

Timing - - Spring 2008 

Area affected (%) - - 100 

 

 

 



 

Rating Curve 

 

The weir at WHI_tree/WHI_tree_weir is a v-notch weir build according to British 

Standard 3680, Part 4A (BSI, 1981). The geometrical details of the weir are given 

below. 

Schematic representation of the v-notch weir at WHI_tree_weir 

 

B 0.85 

α 90 

p (upstream) 0.135 

p (downstream) 0.3 

Maximum height 

above crest 

0.28 

Distance gauge to 

weir 

1.15 

 

The discharge Q (m
3
/s) is calculated from stage h (m) according to the Kindsvater-

Shen formula (BSI, 1981): 

       

where he is the effective head above the crest (m), and gn is the acceleration due to 

gravity (m/s
2
), and the coefficient of discharge Ce has been determined by 

experiments as a function of P, B and he (BSI, 1981). 

 


