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1) Introduction

Domen-ddu (Section 31B, OS 1:50000 Map 136/147, Grid Ref. SO016782) is listed in Michael Dewey’s list of 500m hills for England and Wales. This hill entered the list on the results of a GPS survey carried out by Stephen Walker in mid 2004. However, there has always been some question whether the result is valid and from our experience, hand-held GPS units do not provide sufficient accuracy to carry out this sort of measurement. This doubt was also raised after our recent surveys demoted Great Yarlside and Mynydd Ceiswyn, which also entered the list on GPS evidence alone.
The purpose of this survey was to accurately measure the reascent of the hill in order establish whether it meets the 30m criterion to belong to Michael Dewey’s hills list.
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.
Conditions were good for the survey. The weather was warm, sunny and a little overcast with temperatures between 14 and 20 degrees Celsius. The wind was very light and holding the staff steady to take readings was easy compared with a number of previous surveys. 
3) Character of Hill 

Domen-ddu (Section 31B) is at the southern end of a line of hills, including another “Dewey” Crugyn-lwyd and a “Marilyn” Pegan Mawr, which runs about 10km to the east of Llanidloes. This whole area is now crowned with an extensive wind farm. Domen-ddu itself is a grassy hill, but its summit is marked with a cairn sitting on the top of an ancient earthwork. The bwlchs to the north, and the west side of the hill, have been scarred by a motorbike track. 
The terrain between the two hills is quite rough with long grass on the slopes. From the summit, the ground descends to the first bwlch and then rises again before dropping to a second bwlch. It is not clear to the unaided eye which is the lower bwlch and the 1:50000 OS map shows identical contours. The motorbike tracks pass over the bwlchs but that was helpful to the survey as some placements could be made on more solid ground. 
4) Outline of Survey Method

  The key objectives were:

· Locate the summit position of Domen-ddu with level and staff.
· Line Survey down to the First Bwlch and locate is position approximately and mark it.
· Line Survey from the First Bwlch to the Second Bwlch and mark the approximate position of the Second Bwlch.  

· Line Survey from the Second Bwlch marker to the First Bwlch marker, establish a closing error and decide which is the lower Bwlch. 

· If necessary carry out a detailed survey of the lower Bwlch and then line survey back to the summit to establish a closing error for summit to bwlch measurements.

5) The Survey

5.1) The Summit of Domen-ddu
The summit of Domen-ddu is capped with a 2 metre high ancient earthwork and on top is a “modern” cairn. This immediately raises the debate that, if the earthwork is man-made, then should we include it as part of the hill in our survey? At this stage we decided it should be included as part of the hill, so using the Level set up on the top of the earthwork, we surveyed the ground around the cairn to establish the position of the summit. 
The 10 figure Grid References for the summit were recorded as:-

Garmin Venture 

SO 01693 78269
Accuracy 5m
Height = 558m

Garmin Map 60CSx

SO 01695 78268
Accuracy 2m
Height = 559m

Garmin Etrex 1

SO 01694 78268        
Accuracy 4m
Height = 557m

Garmin Etrex 2

SO 01691 78269
Accuracy 5m
Height = 557m

Magellan Explorist 100
SO 01693 78270
Accuracy 2m
Height = 561m
5.2) Line Survey from the Summit of Domen-ddu to the First Bwlch
This survey was carried out using the standard procedure for line surveying. The staff was held vertically on the summit position and the level set up in a convenient position lower on the hill. Once a set of readings had been taken (Backsight Readings BS), the staff was then moved to a position further down the hill towards the bwlch, but the level was not moved apart from a rotation through “180 degrees” to take another set of readings (Foresight Readings FS). This process of alternately moving the staff and level was repeated until the final reading was taken with the staff positioned at the approximate position of the First Bwlch. This position was identified by taking a number of staff readings perpendicular to the line of the hill to find the highest point, and this position was marked with a flag as a reference point. This point may not be the exact bwlch, but a more detailed survey would have been carried out if we had found this to be lower than the second bwlch.. 
The results of the line survey are given in the table on Page 5. The drop from the summit to the First Bwlch was measured to be 23.735m.

The grid references recorded for the reference position for the First Bwlch were:-

Garmin Map 60CSx

SO 01977 78669
Accuracy 3m
Height = 535m

Garmin Etrex


SO 01978 78671        
Accuracy 5m
Height = 529m

5.3) Line Survey from First Bwlch to second Bwlch and return.
At this stage it was not clear which of the two bwlchs was the lower. Therefore, we line surveyed to the Second Bwlch and used the same procedure as for the First Bwlch to approximately identify its position. A line survey was then carried out back to the First Bwlch reference position to establish a closing error for this part of the survey. The results are shown in detail in the table on Page 5.
We measured the Second Bwlch to be lower than the First Bwlch by 0.530m and the closing error for the survey was a satisfactory 6mm. 
The decent from the summit of Domen-ddu to the Second Bwlch was measured to be 24.3m
The 10 figure Grid References for the reference point on the Second Bwlch were recorded as:-

Garmin Map 60CSx

SO 02171 79033
Accuracy 3m
Height = 533m

Garmin Etrex


SO 02169 79031       
Accuracy 5m
Height = 533m

6) Discussion of Results and Errors

The purpose of this survey was to find out if Domen-ddu had 30m of ascent from its critical bwlch. Our measurement at 24.3m show it falls well short of 30m. Although we had not surveyed either bwlch in detail to establish its exact position, it was clear that the total descent would never be near 30m. From the staff measurements we took at each bwlch, we would estimate that we had located the exact position of the Second Bwlch to much better than +/-0.5m and this error would be larger than any other errors in the survey.
7) Summary and Conclusions

The summit of Domen-ddu is at grid reference SO 01693 78269 and is the base of the cairn that sits on the ancient “earthwork”.
The ascent from bwlch to summit of Domen-ddu is 24.3+/-0.5m 

Domen-ddu does not have sufficient re-ascent to be included in Michael Dewey’s list of 500m hills for England and Wales and should be deleted from the list.
If the man-made earthwork at the summit of Domen-ddu is not considered part of the hill, then the re-ascent would be just over 22m.

The average of all the GPS measurements taken on this hill gives the re-ascent to be 26m, still well below the required 30m and in contradiction with the previous GPS measurements that justified this hill being admitted to Michael Dewey’s list of 500m hills.
John Barnard and Graham Jackson, 04 July 2008.   
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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 First bwlch (Level JB, Staff  GJ, and data collection MP)

1 0.715 2.911 2.710 3.111 0.715 2.911

2 0.862 2.353 0.746 1.992 0.976 2.714 0.861 2.353

3 0.352 4.255 0.249 4.018 0.454 4.492 0.352 4.255

4 0.514 4.121 0.467 3.893 0.559 4.350 0.513 4.121

5 0.667 3.715 0.645 3.545 0.692 3.886 0.668 3.715

6 0.456 4.617 0.422 4.295 0.491 4.940 0.456 4.617

7 1.132 4.063 0.761 3.585 1.501 4.543 1.131 4.064

8 1.460 3.855 1.349 3.713 1.572 4.000 1.460 3.856

SUM = 6.157 29.892 -23.735

Survey from First Bwlch to Second Bwlch (Level JB, Staff  GJ, and data collection DP)

1 1.600 0.564 1.225 0.512 1.975 0.616 1.600 0.564

2 2.840 0.854 2.532 0.654 3.150 1.053 2.841 0.854

3 2.381 4.665 2.095 4.394 2.668 4.935 2.381 4.665

4 2.716 3.983 2.421 3.717 3.013 4.251 2.717 3.984

SUM = 9.539 10.066 -0.527

Survey from Summit to Second Bwlch SUM = 15.696 39.958 -24.262

Survey from Second Bwlch to First Bwlch (Level GJ, Staff  JB, and data collection DP)

1 3.983 3.565 3.718 3.243 4.252 3.889 3.984 3.566

2 4.391 0.683 4.218 0.623 4.562 0.743 4.390 0.683

3 1.414 2.101 1.169 1.789 1.660 2.415 1.414 2.102

4 0.197 3.282 0.016 2.932 0.377 3.632 0.197 3.282

5 2.023 1.843 1.810 1.735 2.237 1.952 2.023 1.843

SUM = 12.009 11.476 0.533
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