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1) Introduction

Cripiau South Top, known locally as Banc yr Haul, (Section 31C, OS 1:50000 Map 135, Grid Ref. SN802828) is situated just South of the A44 at Eisteddfa Gurig which marks the high point of the road between Aberystwyth and Llangurig.  The summit is a Dewey which entered the list after a survey by Myrddyn Phillips in July 2000.  This survey, which used a simple staff, determined the drop to be 30.5m, but as the method has an accuracy of only +/-2m a more precise measurement is required for complete confidence that the drop is indeed over 30m  
The purpose of this survey was to measure the drop accurately and confirm the status of the hill. 
2) Equipment used and Conditions for Survey 

Ground surveys to determine the positions of the bwlch 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. 
Conditions for the survey, which took place between 12.00hr and 16.00hr, were poor. The weather was cold, -1 degree Celsius, and although the wind was light at 10 – 15mph, the wind-chill made surveying difficult.  The hill was covered by thick mist until near mid-day when this cleared and enabled the survey to commence, but occasional snow showers also hindered activity.  There was snow cover of about 10cm over most of the hill, although the summit itself was fortunately free of snow and in the bwlch it was only to a depth of about 5cm.  Consequently, snow did not affect the survey.  
3) The Survey
3.1) Character of Hill 

Cripiau South Top lies at the northern end of a very large area of land south of the A44, the highest point of which only just attains 610m at Pen y Garn.  The area is extensively forested and thanks to this extensive tree-cover boasts one of the most inaccessible Dewey’s, Banc Dolwen.  Cripiau South Top has three summits, a northerly one just above the main road with a height of about 510m and two southerly ones, the eastern one of which has a spot height of 524m.  It is assumed that this is the true summit of the hill, although the western top about 100m away is acknowledged to be very close in height.  The approach from Eisteddfa Gurig rises steeply for 100m of ascent until the extensive plateau is reached.  From the north top it is about 1km to the true summit over short rough grass.  The descent from the summit to the bwlch is quite steep, again over rough grass.  The map shows two possible bwlchs about 80m apart.  In fact even casual inspection shows the south bwlch to be the lower.
3.2) Summary of Survey Method
The position of the bwlch was quickly identified as described above and lies in a well-defined natural cutting across the ridge separating the hill from its southerly neighbours.  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 South side of the bwlch, and then a line of points marked by small flags was laid down in an East – West direction at a distance that was obviously on the higher South side of the bwlch.  The highest of these, as measured by the level, was marked with a different coloured flag.  Next a second parallel line was marked out 2m 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 North 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.  By surveying the highest points of each line and determining the lowest of these, the position of the bwlch was fixed to within about 1m of distance and 0.1m of height.  

The summit of the East top was obvious and required no determination with level and staff.  However, the height difference between the East top and West top was determined.  The proximity of the two summits allowed a direct observation through the level of one from the other to be made.
The line survey between summit and bwlch 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 was 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 was repeated uphill until the final reading was taken with the staff on the summit position. The whole process was then repeated from summit to bwlch.

Ideally to eliminate any level systematic errors, the distances between backsight and foresight positions should be the same, but on a hill with this gradient this is not possible. If the differences between the upper and lower stadia readings are multiplied by 100 then this gives the distances between the level and staff. An analysis of the data indicates that uphill readings were taken over a total distance of about 70-80m. and downhill readings 200-225m. However, from the instrument specification this would give a maximum error in the height difference of less than 7mm.

As already mentioned, 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.
3.3) 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.
The ten-figure Grid Reference for the bwlch is:-

Garmin Etrex 


SN 80291 82640

Accuracy 5m
Height = 500m
3.4) Summit of Cripiau South Top
The exact position of the summit was obvious and is a small knoll on the East top.  The readings from the level for the height difference between the West top and the East top were:
Reading of East top = 0.321m

Reading of West top = 2.155m

Therefore the East top is higher than the West top by 2.155 – 0.321 = 1.834m (higher staff readings mean lower height).
The ten-figure Grid Reference for the summit (East top) is:-
Garmin Etrex 


SN 80205 82871
Accuracy 6m
Height = 526m
The ten-figure Grid Reference for the West top is:-
Garmin Etrex 


SN 80106 82821
Accuracy 5m
Height = 529m
3.5) Line Surveys Uphill and Downhill from Bwlch to Summit
The results are presented in the table below.
4) Discussion of Results

From the table it is seen that the drop is measured to be 30.64m with a closing error of 0.016m
The largest error was associated with the correct location of the bwlch which gives an uncertainty of +/-0.1m in its height.  We also estimate that the summit position was measured to better than +/-0.02m and the drop itself was measured to within 0.02m. Therefore the overall error in drop measurement for the hill is no more than +/-0.11m. 

The drop measurement is 30.6+/-0.1m and therefore Cripiau South Top does achieve the 30m required to retain its Dewey status. 
5) Summary and Conclusions

The summit of Cripiau South Top is at grid reference * SN 80205 82871and is a well-defined grassy knoll.
The bwlch separating Cripiau South Top from its neighbour is at grid reference * SN 80291 82640.
The re-ascent from the bwlch to the summit is 30.6+/-0.1m and therefore the Cripiau South Top retains its Dewey status.
The East top is 1.83m higher than the West top.

* NB average hand-held Garmin/Magellan GPS grids are quoted in the summary.
John Barnard and Graham Jackson, 20 February 2010. 
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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 bwlch to summit (Level and data collection GVJ , Staff MP)

1 2.355 0.220 2.295 0.192 2.415 0.248 2.355 0.220

2 2.934 0.426 2.836 0.377 3.033 0.477 2.934 0.427

3 2.462 0.467 2.125 0.446 2.802 0.489 2.463 0.467

4 4.229 0.225 4.039 0.203 4.418 0.247 4.229 0.225

5 4.778 0.355 4.716 0.308 4.841 0.403 4.778 0.355

6 4.479 0.404 4.379 0.356 4.579 0.453 4.479 0.404

7 2.949 0.185 2.813 0.126 3.088 0.245 2.950 0.185

8 4.570 0.478 4.506 0.447 4.633 0.511 4.570 0.479

9 2.658 0.803 2.621 0.779 2.697 0.823 2.659 0.802

10 3.123 0.321 3.086 0.297 3.160 0.346 3.123 0.321

SUM = 34.540 3.886 30.654

Survey from summit to bwlch (Level and data collection GVJ , Staff MP)

1 0.378 4.679 0.354 4.632 0.403 4.728 0.378 4.680

2 0.117 4.894 0.088 4.792 0.146 4.998 0.117 4.895

3 0.199 4.781 0.078 4.654 0.320 4.908 0.199 4.781

4 0.255 4.503 0.245 4.433 0.266 4.575 0.255 4.504

5 0.282 4.789 0.267 4.678 0.294 4.899 0.281 4.789

6 0.197 3.594 0.157 3.309 0.237 3.880 0.197 3.594

7 1.265 4.505 1.135 4.335 1.398 4.678 1.266 4.506

8 0.562 2.145 0.540 2.068 0.583 2.222 0.562 2.145

SUM = 3.255 33.893 -30.638

SUM = 37.795 37.779 0.016
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