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1) Introduction

En route to our survey of Moel yr Wden, which is described in a previous report, we passed over Foel Boeth, a hill that is included in the Nuttalls list of hills.  We noted that the descent from this hill to the bwlch beneath Gallt y Daren was quite short and thought that it may even be less than 15m, in which case Foel Boeth would not be eligible for inclusion in the Nuttalls’ list.

The purpose of this survey was to measure the ascent from bwlch to summit.

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 overcast with occasional sunny periods.  The temperature was about 10 degrees Celsius and by mid-afternoon a strong breeze had developed, although this did not significantly affect readings off the staff. Visibility was good. The survey was conducted between 16.30hr and 17.30hr. 

3) Character of Hill 

The summit of Foel Boeth lies about 1km NNW of the high point in the minor road that runs from the southern end of Llyn Tegid to Trawsfynydd.  The bwlch between Foel Boeth and Gallt y Daren lies close to Foel Boeth.  The ridge to it from Gallt y Daren bifurcates and the north-easterly section is the higher of the two.  This is clear from the 1:25,000 map, but to the unaided eye, the south-westerly ridge appears to have the higher bwlch. The summit of the hill is also confusing to the unaided eye.  There is a knoll with the remains of an old telegraph pole on the South side of the fence and on the north side a small pile of stones.  It is not obvious which is the higher of these features.  The terrain up to the summit from the bwlch is mainly grass and initially quite steep.

4) Outline of Survey Method

The survey was carried out in the following way:

a) A cursory survey with level and staff was carried out to locate the approximate position of the bwlch.

b) The level and staff were used to determine the position of the summit.

c) A line survey from bwlch to summit was conducted and the difference in height measured.

5) The Survey

5.1) Location of the Bwlch

With the level and tripod set up at a position on the lower slope of Foel Boeth, staff measurements were taken at the approximate bwlch positions of the two ridges described above.  It was established that the NE bwlch was about 0.5m higher than the SW bwlch, although the SW bwlch was taken as the starting point for the survey.  The exact position of the bwlch was not measured; a more careful determination would have been carried out if the height difference recorded by the survey proved to be marginal. 

The grid reference for the bwlch is SH 7790 3425, on the south side of the fence.

5.2) Location of the Summit Position

Again with the level and tripod set up at a convenient position, staff measurements were taken on the summit of the knoll and at and around the pile of stones.  These measurements showed the pile of stones to be the highest point in the immediate vicinity and also to be 0.46m higher than the knoll on the south side of the fence.

The 10 figure grid reference measurements for the summit are: 

Garmin Venture 

SH 77983 34214
Accuracy 5m
Height = 619m

Garmin Map 60CSx

SH 77986 34213
Accuracy 3m
Height = 620m

Garmin Etrex
 

SH 77984 34213
Accuracy 5m
Height = 619m

Magellan Explorist 100
SH 77982 34214
Accuracy 6m
Height = 618m

5.3) Line Survey from Bwlch to Summit

This survey was carried out using the standard procedure for line surveying. The staff was held vertically at the bwlch position and the level set up in a convenient position towards the hill. Once a set of readings had been taken (backsights BS) the staff is then moved to an uphill position, but the level not moved apart from a rotation through 180 degrees to take another set of readings (Foresight FS). This process of alternately moving the staff and level is repeated uphill until the final reading is taken with the staff on the summit position.  Ideally to eliminate any systematic errors in the level, the distances between backsight and foresight positions should be the same, but on a fairly steep hill-side this is not possible.  Readings were taken from the horizontal, lower and upper stadia lines of the level to obtain three sets of data to provide a check on any staff misreading and also to improve accuracy with more reading sets. Only one survey was carried out as the results, shown in the table on page 4, enable an unequivocal conclusion to be drawn on the status of the hill.

The survey was started from the SW bwlch and therefore 0.5m (the height difference between SW and NE bwlchs) must be subtracted from the line survey result in order to determine the true bwlch to summit height difference.

The bwlch to summit height difference = 17.25 – 0.5 = 16.75m

6) Discussion of Errors

This survey measures the bwlch to summit height difference to be 16.75m but how accurate is this figure? 

6.1) Location of Bwlch

The location of the bwlch will provide the largest error in this survey. Time was pressing and we recognised that if the surveyed height difference were close to15m, then we would have to return for a more detailed survey. However, from our results we estimate that we had located the bwlch to within a height error of 0.5m. 

6.2) Line Survey Errors

From previous surveys on this type of firm grassy terrain and for a height difference of about 15m we would expect a closing error of about 5cm

Consequently, we estimate the result to be accurate to within 0.5m. 

7) Summary and Conclusions

The summit of Foel Boeth is at grid reference SH 77984 34214 and is a small pile of stones.

The bwlch between Foel Boeth and Gallt y Daren is at grid reference SH 7790 3425.

The height difference between the bwlch and the summit of Foel Boeth is 16.75+/-0.5m.

Foel Boeth has sufficient reascent to maintain its status in the Nuttalls’ list of 2000 foot hills.

John Barnard and Graham Jackson, 31 March 2008.
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