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1) Introduction

Bryn-llus (Map 125 GR SJ085409) is a “Dewey” situated in Berwyn Hills about 3km South East of Corwen. The 1:25000 OS map marks a spot height for the summit at 549m. A few hundred metres East North East are the ruined remains of Liberty Hall. The critical bwlch lies about 1km to the South East and is marked with a spot height of 519m. At 30m of re-ascent, Bryn-llus is a marginal Dewey.

The purpose of this survey is to confirm the positions and heights of the summit and bwlch, and then calculate an accurate figure for the re-ascent to confirm if this hill should belong to Michael Dewey’s list of 500m hills.
2) Equipment used and Conditions for Survey 

Positions were recorded using Garmin Etrex, Venture and Map60CSx and Magellan Explorist 100 GPS hand held units. The instruments were allowed to “stabilise” for at least five minutes before any readings were taken. All grid refs are recorded to 10 figures but we acknowledge that the 5th figure in each direction is probably only accurate to the nearest 5m. 

Optical measurements 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 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 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 were post-processed using Leica Geo Office Version 6 software.

The day was overcast with almost no wind. The temperature was between 0 and 5 degrees Celsius and there was some sprinkling of snow on the ground but this was not sufficient to interfere with the survey. The survey was carried out between 11.00 and 16.00hrs. 

3) Description of Hill and Summit Area 

Bryn-llus is the first hill encountered travelling in a South Easterly direction from Corwen. It is part of a “horseshoe of hills” centred on Cynwyd and includes Cerrig Coediog, Pen Bwlch Llandrillo Top and Moel yr Henfaes. A minor road leads out of Cynwyd to the South East for about 2km where there is a large area by a cottage that provides adequate parking. (It is possible to drive further but the track is not surfaced). Access is then easily gained to Bryn-llus via tracks that pass through the woods and then over open hillside to the bwlch and summit. 
The summit is covered with quite thick heather and this would have caused some difficulty with level and staff placements if a line survey had been attempted. Although not obvious from the contours on the OS 1:25000 map, there are two possible bwlchs about 90m apart. Each was covered with grass and heather but recent burning had made the ground more accessible for surveying. A broad track passes very close to the marked spot height for the bwlch. 
4) The Survey 
4.1) Bwlch
There are two possible bwlchs and before systematic surveying was started, the first task was to find which was the lower. Having visually identified the approximate position of each, the optical level was set up between the two bwlchs and a number of staff readings taken for each bwlch. The measurements clearly showed that the bwlch nearer to Bryn-llus (the NW bwlch) was lower by about 0.3m than the SE bwlch.
The lower NW bwlch was next marked out with three lines of white flags running perpendicular to the line of the bwlch. The flags in each line and the distance between the lines were both set at about 5m. The lines were then surveyed with level and staff to find the highest points (lowest staff reading) which were marked with yellow flags. The bwlch is thus identified as the position of the lowest yellow flag. Taking into account the spread of readings around this point, we estimate that the bwlch has been identified to a height error within +/-0.10m.
The 10 figure Grid References for the bwlch were recorded as:-

Garmin Map 60CSx 

SJ 09438 40526
Accuracy 3m
Height = 519m

Garmin Venture

SJ 09435 40523
Accuracy 2m
Height = 519m

Garmin Etrex


SJ 09437 40526
Accuracy 5m
Height = 524m

Magellan Explorist 100
SJ 09435 40526
Accuracy 4m
Height = 523m

The grid reference of the higher false-bwlch was recorded as:

Garmin Etrex


SJ 09513 40478
Accuracy 6m
Height = 520m

The Leica 530 was set up over the bwlch with the antenna set on a 2.000m pole and GPS data were collected for 60 minutes with an epoch time of 5 seconds. The position and height data for the bwlch that were recorded by the Leica 530 and post-processed with Leica GeoOffice 6 using imported OS RINEX data from the nearest five OS Active Base stations were:-
	System
	Easting

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

	SR 530
	309433.703

	0.001
	340520.686
	0.001
	516.067
	0.014


4.2) Summit
Although the summit area was covered with deep heather, there were two obvious mounds that were contenders for the hill’s summit. Having set up the Leica level on the tripod, staff readings were taken from each contender. We were able to measure that the summit was higher by 0.17m.

The 10 figure Grid References for the summit were recorded as:-

Garmin Map 60CSx 

SJ 08567 40901
Accuracy 3m
Height = 550m

Garmin Venture

SJ 08566 40901
Accuracy 5m
Height = 550m

Garmin Etrex


SJ 08567 40901
Accuracy 5m
Height = 548m

Magellan Explorist 100
SJ 08567 40901
Accuracy 6m
Height = 550m

A 10 figure Grid Reference for the lower summit was recorded as:-

Garmin Etrex


SJ 08636 40871
Accuracy 6m
Height = 546m

The Leica 530 GPS was set up over the summit position with the antenna set on a 2.000m pole and data were collected for 60 minutes with an epoch time of 5 seconds. The position and height data for the summit that were recorded by the Leica 530 and post-processed with Leica GeoOffice 6 using imported OS RINEX data from the nearest five OS Active Base stations were:-
	Point
	Easting

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

	SR 530 
	308564.807
	0.004
	340894.444
	0.002
	547.808
	0.013


4) Discussion of Results
The GPS measured height of 547.81m is about 1m lower than the 549m printed on the 1:25000 OS maps and their positions correspond. We would estimate the error in the measurement to be about +/-0.08m
Our measurement for the height of the bwlch at 516.07+/-0.10m is below the OS spot height of 519m. However, if we compare the grid references for these positions, then we have measured a point about 50m north of the spot height marked on the map. Ground in that direction was rising, but not enough to account for the 3m difference.
Bryn-llus has been classified as a Dewey with 30m of re-ascent. Our measurement of 31.74+/-0.13m indicates a greater re-ascent and confirm the hill’s classification.
5) Summary and Conclusions

The summit of Bryn-llus is at grid reference SJ 08567 40901 and is featureless. Its height is 547.81+/-0.08m
The bwlch is at grid reference SJ 09436 40525 and its height is 516.07+/-0.10m.
The re-ascent from bwlch to summit is 31.74+/-0.13m and therefore Bryn-llus remains in Michael Dewey’s list of 500m hills.

John Barnard and Graham Jackson, 08 March 2010.   
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