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1) Introduction

Moel y Gaer (Section 30C, OS 1:50000 Map 117, Grid Ref:  SJ210690) lies about 6km north- west of the village of Mold and 0.5km west of the B5123 just north of the village of Rhosesmor.  The area surrounding this hill is grassy moorland with bracken and gorse. There are large quarries within the vicinity and the whole area has a long history of mining. The summit of Moel y Gaer provides an extensive panoramic view to the Clwydian Hills to the west, the Cheshire plain to the east and the Wirral to the north-east with Liverpool Cathedral clearly in view. 
Recently, April 2009, after extensive surveying by us, Mynydd y Cwm (Grid Ref: SJ073767) has been accepted as a new Marilyn with 150.0m of re-ascent. We measured the height of this hill to be 304.8m. Moel y Gaer has a marked spot height of 303m on the latest OS 1:25000 Explorer Maps and shares the same bwlch as Mynydd y Cwm.  If Moel y Gaer were higher than Mynydd y Cwm, then it would replace it as the Marilyn.

The purpose of this survey was to locate the summit of Moel y Gaer and measure accurately its absolute height.
2) Equipment used and Conditions for Survey 

Summit positions were located using a Leica NA730 Professional Automatic level (X30 telescopic system)/tripod system and a “1m” E-staff extendable to 5m. 
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 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 14.00hr and 15.30hr, were satisfactory. Visibility was excellent with sunshine, but although about 13 degrees Celsius, there was a strong cooling breeze blowing from the south-west.
3) The Survey
3.1) Character of Moel y Gaer
Moel y Gaer is very easily accessed via drivable tracks that pass only a few hundred metres in distance from the summit. It is a popular hill for local walkers/amblers and there are numerous footpaths in the area. The slopes and summit are a mixture of gorse bushes and short grass, the latter well grazed by the local sheep. The hill, which has an ancient hill fort on the summit, is now also crowned with an enclosed reservoir. To the north of this there is a small tumulus marked on the map with a spot height of 303m and this is the summit of the hill if the “man-made” reservoir is excluded from consideration.  
3.2) Summit of Moel Y Gaer
The exact summit position had previously been located using an Abney Level, and is on the rim of the “crater” on the summit tumulus. A short line survey (details attached) was carried out from this point to the top of the water reservoir using the Leica NA730 level and staff. The water reservoir was measured to be 0.63m higher than the summit on the tumulus.
The ten-figure Grid References for the summit are:-
Garmin Map60Csx

SJ 21067 69086
Accuracy 3m 
Height = 311m

Garmin Venture

SJ 21068 69084
Accuracy 5m
Height = 304m

Garmin Etrex 


SJ 21068 69083
Accuracy 6m
Height = 303m
Magellan Explorist100
SJ 21069 69083
Accuracy 6m
Height = 307m

 For the height measurement, the Leica 530GPS was set up with tripod support to hold it firmly. The AT502 antenna was mounted on a 1.000 metre pole and data were collected for 60 minutes with an epoch time of 5 seconds.
The position and height data 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
	321065.461
	0.002
	369078.222
	0.003
	303.66
	0.01


4) Discussion of Results
The position of the summit was easily identified and we would estimate that the error in the measured summit height is within +/-0.05m.
5) Summary and Conclusions

The summit of Moel y Gaer is at grid reference * SJ 21068 69084 and is on the grassy rim of the tumulus. Its height is 303.65+/-0.05m.
The top of the reservoir is 0.63m higher at 304.3m
Moel y Gaer does not exceed 304.8m and therefore does not replace Mynydd y Cwm as the Marilyn.

* NB average hand-held Garmin/Magellan GPS grids are quoted in the summary.
John Barnard and Graham Jackson, 04/06/2009. 
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        Horizontal Line        Lower Stadia Line        Upper Stadia Line

Point Number Backsight BSForesight FSBacksight BSForesight FSBacksight BSForesight FSMean BS Mean FS Height Difference

metres metres metres metres metres metres metres metres metres

Survey from Summit to Top of enclosed Rervoir (Level GJ, Staff  MP, and data collection JB)

1 0.622 1.452 0.583 1.278 0.660 1.625 0.622 1.452

2 1.920 0.458 1.765 0.339 2.074 0.575 1.920 0.457

SUM = 2.541 1.909 0.632
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