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1) Introduction

Lambrigg Fell (Section 34D, 1:50000 Map 97, Grid Reference SD586941), is listed in Alan Dawson’s Relative Hills of Britain. Its drop, as measured from Ordnance Survey maps, is 152m and therefore there is a possibility that this may actually be less than 150m in which case it would then be demoted from this list. We surveyed this hill in December 2006 with a Leica Runner 20 automatic level and extendable E-staff in order to identify the highest point from a number of possibilities. The summit was found to be at grid reference of SD 58682 94184.  Note, this is the ring contour South of that bearing the 338m spot height (1:50k map).
The purpose of this survey was to measure accurately the height of Lambrigg Fell. As time did not permit, a second survey of the col at grid ref SD602961 will be needed to obtain an accurate value for the drop.
2) Equipment used and Conditions for Survey 

Absolute height was measured using a Leica Geosystems 530 GPS receiver. It is a dual-frequency, 24-channel instrument, which means it can lock on to a maximum of 12 satellites and receive two signals (at different frequencies) from each of these satellites.  The latter feature reduces inaccuracies that result from atmospheric degradation of the satellite signal.  As a stand-alone instrument it is capable of giving position and height to an accuracy of about one to three metres respectively. Despite the on-board features of the 530 GPS receiver, there are still sources that create residual errors.  To obtain accurate positions and heights, corrections were made to the GPS data via imported RINEX data from the Ordnance Survey which was post-processed using Leica Geo Office Version 7 software.

The position of the summit was located using a Leica NA730 automatic level and an E-staff extendable to 5m.

Conditions for the survey, which took place between 15.30hr and 17.30hr BST, were good. The weather was quite cold, 0 - 5 degrees Celsius, but sunny and visibility was excellent. However, there was a significant breeze that contributed to the wind chill.  
2.1) Character of Hill 

Lambrigg Fell is the site of a wind farm just to the west of Junction 37 on the M6 motorway. The hill consists of a number of grass and heather-covered knolls running in a North to South direction. Access can be gained by a footpath that runs in a North South line to the West of the hill. There is parking in the minor road that leads past the quarry entrance to the South of the hill.  
The summit of Lambrigg Fell has no feature, but is on the largest 330m ring contour South of that bearing the 338m spot height. Access from the South requires the scaling of a high dry stone wall about 100m before the summit. 
2.2) Survey of Summit
The summit position was located with the Leica NA730 level which was set up on the knoll to the south (SD585940).  Readings from the staff confirmed the summit position to be that previously identified in 2006. The absolute height was measured with the Leica 530GPS set up over the summit position. The antenna was mounted on a 2.000m pole, and data were collected for 1 hour with an epoch time of 30 seconds.  
The ten-figure Grid References measured for the summit were:-

Garmin Map 60CSx 


SD 58685 94178

Accuracy 2m
Height = 340m
Garmin Venture


SD 58684 94179

Accuracy 2m
Height = 343m
Garmin Etrex 



SD 58684 94178

Accuracy 4m
Height = 342m
Magellan Explorist100

SD 58684 94179

Accuracy 3m
Height = 344m
The position and height data for the summit that were recorded by the Leica 530 and post-processed with Leica GeoOffice 7 using imported OS RINEX data from the nearest eight OS Active Base stations and the Hopfield Tropospheric model were:-
	System
	Easting

	error(1SD)
	Northing
	error(1SD)
	Height(m)
	error(1SD)

	SR 530
	358683.006
	0.002
	494178.906
	0.002
	339.569
	0.007


3) Discussion of Results

The largest error associated with the summit height lies with the GPS measurement itself and from previous work we have found this to be about +/-0.08m for data collection times of about one hour. We estimate an uncertainty of +/-0.02m in height for the location of the summit and therefore the final height uncertainty is better than +/-0.10m.
4) Summary and Conclusions

The summit of Lambrigg Fell is confirmed at grid reference * SD 58684 94179 and is not marked with any feature. Its height was measured to be 339.6+/-0.1m

* NB hand-held Garmin determination is quoted in this summary.
John Barnard and Graham Jackson, 02 November 2010. 
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