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1) Introduction

Glanfeinion Hill (Section 31B, OS 1:50000 Map 136, Grid Ref. SO033846) does not belong on any list of hills, but with a height of 535m and a drop of more than 25m (on the OS 1:50000 map) separating it from Pegwn Mawr, it is a candidate for promotion to the Deweys list.  Using a staff, Myrddyn Phillips had previously attempted to measure the col to summit height difference, but because of the large distance between the two, was unable to obtain a meaningful measurement.  However, he felt there was a strong case for an accurate survey as there was a good chance that the height difference would exceed 30m.
The purpose of this survey was to accurately measure the re-ascent of the hill in order to establish whether it meets the 30m criterion to belong to Michael Dewey’s hills list.
Pegwn Mawr is a Marilyn, the summit of which is a hollow tumulus situated 35m NE of the trig point.  There is no record of the height difference between the two features and since the survey of Glanfeinion Hill took us to within 1.5km of the summit of Pegwn Mawr, the opportunity was used to measure this height difference.

2) Equipment used and Conditions for Survey 

Ground surveys to determine the positions of the col and summit were carried out using a Leica NA730 Professional Automatic level (X30 telescopic system)/tripod system and a “1m” E-staff extendable to 5m. 
Absolute heights were 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 24 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 two metres respectively.  Note that a hand-held GPS receiver can only receive up to 12 satellites and each at a single frequency and therefore it has a poorer positional accuracy of +/-5m and a height accuracy of no better than 10 metres.  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 software.
Conditions for the survey, which took place between 11.00hr and 15.00hr, were fair. The weather bright and sunny, but despite this the temperature was about -1 degrees Celsius and there was a strong breeze (about 20mph) on the summit.  These conditions combined with the lack of shelter made the survey challenging.
3) The Survey
3.1) Character of Hill 

Glanfeinion Hill lies about 10km SW of Newtown and about 3.5km north of its higher neighbour Pegwn Mawr.  The hill may be accessed from the West, but the easiest approach is via a minor road off the A483 to the East.  This minor road leaves the A483 at SD084842 and may be followed to a car park at Bryn Dadlau (SD048837).  From here it is only a short walk of 2.5km and 70m of ascent along tracks to the summit.  The plateau is the site of an extensive windfarm, there being 103 turbines that have a combined output of 31Mw.  While the wind turbines detract from the sense of remoteness, the access roads provide easy movement across the plateau, which is mainly covered with rough, coarse grasses.   
3.2) Summary of Survey Method
The summit of the hill is not obvious, there being six 530m ring contours clustered in two groups about 1km apart.  The Leica NA730 was set up level with the summit area of the ground that is represented by the ring contour with the 535m spot height.  Surrounding high points were then scanned to check for higher areas.  It was determined, using fence posts as height markers, that all other candidates were at least 2m lower.  Finally, the exact summit position was identified using an array of flags, as described in more detail below for the bwlch.
The position of the bwlch was identified to be on or very close to a service road.  Having identified the area of the bwlch, a detailed survey was next carried out to locate its exact position.  The level was set up at a convenient place on the West side of the col, and then a line of points marked by small flags was laid down in a North – South direction at a distance that was obviously on the higher East side of the col.  The highest of these, as measured by the level, was marked with a different coloured flag.  Next a second parallel line was marked out 10m nearer the level and again the highest point identified by the level and marked with a different coloured flag.  This process was repeated until there was a line of flags that was clearly on the West side of the bwlch.  The resulting array of flags, with a line of different coloured ones marking the highest points of each line, gave a very clear picture of the topography of the bwlch.  Identification of the highest points of each line followed by the determination of the lowest of these enabled the position of the bwlch to be fixed to within about 10m.  Finally, the staff was used to pinpoint the position of the bwlch to the nearest metre. 
The absolute heights of the summit and the bwlch were measured with the Leica 530GPS. The instrument was set up with tripod support to hold it firmly over the point to be measured. The AT502 antenna was mounted on a 2.000 metre pole for all measurements. Data at each point were collected for 40 minutes with an epoch time of 5 seconds.
3.3) Summit of Glanfeinion Hill

The exact position of the summit was established by the method described Section 3.2 and is not marked by any feature.  The rough grass reduced the precision of the result to +/-0.1m.

The ten-figure grid references for the summit are:-
Garmin Map60CSx 

SO 03344 84678
Accuracy 4m
Height = 538m

Garmin Venture

SO 03342 84676
Accuracy 3m
Height = 540m
Garmin Etrex 


SO 03341 84676
Accuracy 5m
Height = 532m

Magellan Explorist 100
SO 03339 84678
Accuracy 6m
Height = 539m

The position and height data for the summit recorded by the Leica 530 and post-processed with Leica GeoOffice using imported OS RINEX data were:-
	System
	Easting

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

	SR 530
	303338.573
	0.002
	284670.288
	0.003
	534.879
	0.015


3.4) The Bwlch
The bwlch was surveyed with level and staff as described in Section 3.2 and we are confident this was achieved to within +/-0.1m of height.  Its location was adjacent to a small boggy area about 10m South of the service road.  It should be noted that the service road itself was about 0.1m higher than this point and would itself represent the bwlch if man-made features were admissible. 
The ten-figure Grid References for the bwlch were:-
Garmin Map60CSx 

SO 03048 83059

Accuracy 3m
Height = 506m

Garmin Venture

SO 03047 83058

Accuracy 6m
Height = 505m

Garmin Etrex 


SO 03047 83058

Accuracy 6m
Height = 507m
Magellan Explorist 100
SO 03046 83060

Accuracy 7m
Height = 512m
The position and height data for the bwlch that were recorded by the Leica 530 and post-processed with Leica GeoOffice using imported OS RINEX data were:-
	System
	Easting

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

	SR 530
	303043.791
	0.001
	283053.926
	0.003
	506.518
	0.003


4) Discussion of Results
The largest errors were associated with the correct location of the summit and bwlch both of which have an uncertainty of +/-0.10m in the respective height measurements.  The error in the GPS results is +/-0.06m giving an overall uncertainty of +/-0.20m for the measurement of drop.
The drop measurement is 28.4m+/-0.2m and therefore Glanfeinion Hill does not achieve the 30m required to give it Dewey status.
5) Pegwn Mawr 
In addition to the survey of Glanfeinion Hill we ascended to the summit of Pegwn Mawr and using the Leica NA730 level measured the height difference between the tumulus and the trig point base and the tumulus and the flush bracket.  The highest point of the hill is on the edge of the tumulus about 2m SE of the cairn.  Grid references for both the highest point of the tumulus and the trig point were also taken with Garmin GPS units.  
These are:

Tumulus

Garmin Map60CSx 

SO 02394 81244

Accuracy 4m
Height = 587m

Garmin Venture

SO 02395 81242

Accuracy 2m
Height = 593m

Garmin Etrex 


SO 02394 81247

Accuracy 5m
Height = 580m
Magellan Explorist 100
SO 02394 81243

Accuracy 5m
Height = 590m
Trig point

Garmin Map60CSx 

SO 02363 81222

Accuracy 3m
Height = 591m

Garmin Venture

SO 02362 81219

Accuracy 5m
Height = 592m

Garmin Etrex 


SO 02363 81224

Accuracy 5m
Height = 581m
Magellan Explorist 100
SO 02360 81219

Accuracy 7m
Height = 583m
The level was set up at a convenient point a few metres from the summit and the readings obtained were:
Top of tumulus: 0.622m

Flush bracket: 2.036m

Base of trig point: 2.367m

From these measurements it is seen that the tumulus is 1.416m higher than the flush bracket and 1.745m higher than the base of the trig point.
The Ordnance Survey Trig Point database quotes the height of the Flush Bracket as 584.0m so therefore the height of Pegwm Mawr is 585.4m. 
6) Summary and Conclusions

The summit of Glanfeinion Hill is at grid reference * SO 03342 84677 and is represented by no feature.  Its height is 534.90+/-0.15m.
The bwlch separating Glanfeinion Hill from Pegwn Mawr is at grid reference * SO 03047 83059.  Its height is 506.50+/-0.15m.
The re-ascent from the bwlch to the summit is 28.4+/-0.2m and therefore Glanfeinion Hill is not promoted to Dewey status.
The summit of Pegwn Mawr, 585.4m, is the highest point of a hollow tumulus at grid reference * SO 02394 81244 and this is 1.75m higher than the base of the trig point at SO 02362 81221.

* NB average hand-held Garmin/Magellan GPS grids are quoted in the summary.
John Barnard and Graham Jackson, 12 February 2010
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