Surveys of Moel y Golfa and Long Mountain
17 December 2009
The Team:

John Barnard, Graham Jackson, and Myrddyn Phillips 
1) Introduction

Moel y Golfa (Map 126 GR SJ290125) and Long Mountain – Beacon Ring (Map 126, GR SJ 264058) are two Marilyns about 7km apart on the eastern side of Welshpool. The main purpose of these surveys was to identify the summit positions of these two 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. 

The surveying was carried out using a Leica NA730 Professional Automatic level (X30 telescopic system)/tripod system and a “1m” E-staff extendable to 5m. 

The day was mainly sunny with a light but bitterly cold easterly wind.  The temperature was between 0 and minus 2 degrees Celsius. The surveys ware carried out between 11.00 and 16.00hrs. 

3) Moel y Golfa

3.1) Description of Hill and Summit Area 

Moel y Golfa is a steep-sided hill about 7km North East of Welshpool and lies just to the North of the A458 Welshpool to Shrewsbury road. The North and South sides of the hill are steep and mostly wooded. It is possible on a footpath to make a traverse of this hill from the South West and then continue on to Middleton Hill which is also a shapely hill. Access to Moel y Golfa is most easily attained from the bwlch between this hill and Middleton Hill where this space to park a few cars.  

The summit of Moel y Golfa consists of three distinct tops. The centre top is crowned with a weighty stone monument and is clearly lower than the other two. The outer two tops, about 50m apart, are very similar in height. Graham Jackson has previously tried to identify the higher with an Abney level, but was not able to do so because the resolution of the Abney level was insufficient. This would indicate that the height difference between the two tops was less than about 0.2m. 
1km square from the OS 1:25000 map for the summit area of Moel y Golfa
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Photograph taken from the South West Top towards the summit on the North East Top (The actual summit is about 5m back and right of the automatic level placement)
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3.2) Survey Method
The Leica NA730 automatic level was set up on the tripod near the South West side of the North East top’s summit. Readings were then taken using the staff held vertically over various points until the highest point of the North East top had been identified. Leaving the automatic level in the same position, the same process was carried out for staff placements on the South West top. A comparison of staff readings from the highest point of each top allows the summit of Moel y Golfa to be identified.

3.3) Survey Results
Both high points were identified as the tops of embedded rocks. 

Staff reading from highest point of North East mound = 0.739m
Staff reading from highest point of South West mound = 0.836m

These results show that the North East top is the summit of the hill and is higher than the South West mound by 0.097m. 
The 10 figure Grid References for the summit (North East Top) were recorded as:-

Garmin Map 60CSx 

SJ 29077 12532
Accuracy 3m
Height = 404m

Garmin Venture

SJ 29078 12534
Accuracy 5m
Height = 405m

Garmin Etrex


SJ 29077 12533
Accuracy 5m
Height = 407m

Magellan Explorist 100
SJ 29075 12533
Accuracy 5m
Height = 406m
The 10 figure Grid References for the lower South West Top were recorded as:-

Garmin Map 60CSx 

SJ 29048 12493
Accuracy 3m
Height = 403m

Garmin Venture

SJ 29049 12492
Accuracy 4m
Height = 405m

Garmin Etrex


SJ 29048 12493
Accuracy 5m
Height = 403m

Magellan Explorist 100
SJ 29047 12493
Accuracy 3m
Height = 406m
4) Long Mountain – Beacon Ring
4.1) Description of Hill and Summit Area

Long Mountain lies about 4km South East of Welshpool and is a very broad and flat hill extending in a South West to North East direction for about 10km. A minor road follows this line of the hill on the South Easterly side of the “ridge” and provides excellent access. The Offa’s Dyke long-distance path also follows the line of the hill from the South West, but 500m North East of the summit, the path turns to a North Westerly direction to lead down to Welshpool. Although access to the summit can be obtained from a number of places, the easiest is provided by the service road to the transmitters.

The summit of the hill is believed to be near the trig point in the wood. As can be seen from the map below, the summit wooded area is surrounded by the ramparts of an oval shaped ancient fort – Beacon Ring. It is possible to carry out a circular walk along the top of the Ring in spite of the high density of gorse bushes. It is not obvious, mainly because of the obstructed view, that the centre of the Ring next to the trig point is the hill’s summit and the actual highest point may lie somewhere on the Ring itself.
1km square from the OS 1:25000 map for the summit area of Long Mountain. The outline of Beacon Ring is clearly shown.
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4.2) Survey Method
The Leica NA730 automatic level was set up in the wood a few metres from the trig point. Using the staff held vertically over the points to be measured, readings were taken to confirm the highest point in this area. The ground sloped away in all directions from the centre of the wood so we were confident that this highest point was the main contender for the summit position. 
In order to determine if any point on the Ring were higher, we line surveyed from the “trig point” in a Westerly direction to the top of the Ring. Then we line surveyed around the Ring in an anti-clockwise direction with staff placements on “local” high points. Having completed the Ring, we then line surveyed back to the centre finishing with a staff placement on the “summit” position. At each staff placement we recorded a GPS measurement with a Garmin Map 60CSx.

4.3) Survey Results
The results for the line survey are shown in the attached table and the profile of the Ring has been plotted on the attached graph.
We can confirm that the summit of Long Mountain is a point on high ground in the woods about 4 metres NE of the trig point. Because of the tree cover around the centre of the Ring, we were only able to record a GPS grid reference with the Garmin Map60CSx because its receiver is more sensitive than those on the Garmin Etrex, Garmin Venture and Magellan Explorist 100 units.
The 10 figure Grid Reference for the summit was recorded as:-

Garmin Map 60CSx 

SJ 26475 05827
Accuracy 6m
Height = 410m

Generally the Ring is about 2m lower than the summit, but it does reach a high point at SJ 26541 05872, approximately North East of the summit and near the transmitters, where its height was only 0.29m lower than the summit.
We are confident on the accuracy of the line survey since the closing error was measured to be only 17mm.
5) Summary and Conclusions

The summit of Moel y Golfa is at grid reference SJ 29077 12533 and is the top of a buried rock on the North East mound.  No cairn marks the summit.

The summit of Long Mountain – Beacon Ring is at grid reference SJ 26475 05827 and is high ground about 4m NE of the trig point at the centre of the Ring.
The highest point on the Ring of Long Mountain-Beacon Ring is at grid reference SJ 26541 05872 and is 0.29m lower than the summit.
John Barnard and Graham Jackson, 22 December 2009.   


[image: image4.emf]Title:- Long Mountain - Beacon Ring

Instrument:- Leica NA730 Level Date:- 17/12/2009

        Mean Readings

Point Number Backsight BSForesight FSHeight DifferenceBS Distance FS Distance Cum. Ht. Difference GPS Grid Refs

metres metres metres metres metres metres

Survey from Summit, anticlockwise around Ring and back to Summit (Level JB, Staff GJ, Data Collection MP)

1 0.666 3.073 3.300 35.200 -2.407

2 1.474 0.332 12.000 7.000 -1.265SJ 26434 05820

3 0.603 1.875 10.000 40.300 -2.537SJ 26431 05777

4 0.681 1.838 37.000 46.500 -3.694SJ 26475 05704

5 1.914 0.596 12.500 12.000 -2.376SJ 26498 05707

6 0.571 0.760 19.800 19.100 -2.565SJ 26536 05712

7 0.558 0.642 15.100 13.300 -2.649SJ 26553 05733

8 1.657 0.696 21.300 8.600 -1.688SJ 26559 05760

9 0.555 0.703 22.000 28.900 -1.836SJ 26564 05815

10 1.456 0.535 19.900 19.800 -0.915SJ 26553 05851

11 1.240 0.616 18.400 4.800 -0.291SJ 26541 05872

12 0.276 0.980 8.000 16.500 -0.995SJ 26524 05887

13 0.824 0.358 3.800 5.000 -0.529SJ 26514 05890

14 0.777 2.857 3.100 26.300 -2.609SJ 26485 05907

15 1.386 1.952 29.300 7.100 -3.175SJ 26453 05885

16 2.403 0.887 15.000 11.500 -1.659SJ 26444 05862

17 1.166 0.677 16.100 15.700 -1.170SJ 26431 05839

18 0.180 0.293 7.000 6.900 -1.283SJ 25429 05820

19 0.293 1.381 6.900 12.700 -2.371SJ 26441 05827

20 2.715 0.361 32.000 5.800 -0.017SJ 26475 05827

21.395 21.412 -0.017 312.500 343.000
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				Title:-		Long Mountain - Beacon Ring

				Instrument:-		Leica NA730 Level						Date:-				12/17/09

				Mean Readings

		Point Number		Backsight BS		Foresight FS		Height Difference		BS Distance		FS Distance		Cum. Ht. Difference		GPS Grid Refs

				metres		metres		metres		metres		metres		metres

		Survey from Summit, anticlockwise around Ring and back to Summit (Level JB, Staff GJ, Data Collection MP)

		1		0.666		3.073				3.300		35.200		-2.407

		2		1.474		0.332				12.000		7.000		-1.265		SJ 26434 05820

		3		0.603		1.875				10.000		40.300		-2.537		SJ 26431 05777

		4		0.681		1.838				37.000		46.500		-3.694		SJ 26475 05704

		5		1.914		0.596				12.500		12.000		-2.376		SJ 26498 05707

		6		0.571		0.760				19.800		19.100		-2.565		SJ 26536 05712

		7		0.558		0.642				15.100		13.300		-2.649		SJ 26553 05733

		8		1.657		0.696				21.300		8.600		-1.688		SJ 26559 05760

		9		0.555		0.703				22.000		28.900		-1.836		SJ 26564 05815

		10		1.456		0.535				19.900		19.800		-0.915		SJ 26553 05851

		11		1.240		0.616				18.400		4.800		-0.291		SJ 26541 05872

		12		0.276		0.980				8.000		16.500		-0.995		SJ 26524 05887

		13		0.824		0.358				3.800		5.000		-0.529		SJ 26514 05890

		14		0.777		2.857				3.100		26.300		-2.609		SJ 26485 05907

		15		1.386		1.952				29.300		7.100		-3.175		SJ 26453 05885

		16		2.403		0.887				15.000		11.500		-1.659		SJ 26444 05862

		17		1.166		0.677				16.100		15.700		-1.170		SJ 26431 05839

		18		0.180		0.293				7.000		6.900		-1.283		SJ 25429 05820

		19		0.293		1.381				6.900		12.700		-2.371		SJ 26441 05827

		20		2.715		0.361				32.000		5.800		-0.017		SJ 26475 05827

				21.395		21.412		-0.017		312.500		343.000
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