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1) Introduction

Carreg y Foel-gron (Section 30D, Map 124 Grid Ref SH744427) is NOT listed in Michael Dewey’s list of 500m high hills in England and Wales. According to Rob Woodall’s file of 500m hills (RHB Website, Files section), it just exceeds 500m with a height of 501m, but at 29m fails to meet the 30m requirement of ascent from bwlch to summit.
The purpose of this survey was to measure accurately the ascent from bwlch to summit to confirm that it did not exceed 30m.

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 were 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 sunny and quite mild with temperatures between 12 and 16 degrees Celsius. During the survey the wind strengthened to a strong breeze but then moderated. However, this did not significantly affect readings off the staff. Visibility was good. The survey was conducted between 13.15hr and 16.00hr. 

3) Character of Hill 

The summit of Carreg y Foel-gron lies about 0.4km NW of the B4407 which runs west to east from Ffestiniog to join the A5 2km west of Pentrefoelas. The important bwlch lies to the NW of the hill and this direction carries on over the quarried face and then up to the summit of another “Dewey” – Y Garnedd (552m). This bwlch has been filled with a large amount of quarry waste and so it is impossible to identify its exact natural position. This whole man-made area has been levelled and there is evidence of construction on it. To the east of the man-made area, the start of natural ground is clear since there is a 2-4m steep drop running between the two hills.

Excluding the visual effect of the old mine workings, Carreg y Foel-gron is a distinctive summit as the last few tens of metres of the hill rise up steeply from all sides. The terrain is a mixture of rock and fairly short grass. The steepness of the hill caused some difficulty with staff and level placements and so a pragmatic route had to be adopted rather than a direct one.
4) Outline of Survey Method

Since the natural ground bwlch was probably beneath man-made ground, it would be impossible to measure the exact ascent on this hill. Therefore, the survey was carried out in the following way:

a) A reference position on the man-made ground in the bwlch was marked.
b) The level and staff were used to determine the position of the summit.

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

d) The above was repeated in the opposite direction to obtain a closing error.

e) The relative heights of the man-made ground and the natural ground to the east in the bwlch were measured.

5) The Survey

5.1) Location of a Reference point on the man-made Bwlch

A convenient point on a flat rock on the eastern side of the man-made ground was chosen as a reference point for line surveys up and down the hill. The results of the line surveys would then dictate any further courses of action. As this point was clearly at or above the “true bwlch”, then if the line surveys measured an ascent of more than 30m the hill would qualify for Michael Dewey’s hills’ list.
The grid references for this reference point were:-
Garmin Map60CSx

SH 74567 42828
Accuracy 3m
Height = 480m

Garmin Etrex


SH 74565 42828
Accuracy 5m
Height = 477m

5.2) Location of the Summit Position

Again with the level and tripod set up at a convenient position, staff measurements were taken around the summit position of the hill.  These measurements showed the highest point to be the top of a ribbed shaped rock.
The 10 figure grid reference measurements for the summit are:-
Garmin Venture 

SH 74468 42767
Accuracy 5m
Height = 503m

Garmin Map 60CSx

SH 74470 42770
Accuracy 3m
Height = 509m

Garmin Etrex
 

SH 74468 42766
Accuracy 5m
Height = 504m

Magellan Explorist 100
SH 74468 42767
Accuracy 5m
Height = 508m

5.3) Line Surveys from Summit to “Bwlch” and “Bwlch” to Summit
The surveys were carried out using the standard procedure for line surveying. The staff was held vertically at the summit position and the level set up in a convenient position down the hill. Once a set of readings had been taken (backsights BS) the staff was then moved to a downhill 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 downhill until the final reading was taken with the staff on the reference “bwlch” position.  Ideally to eliminate any systematic errors in the level, the distances between backsight and foresight positions should be the same, but on this steep hill-side this was 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. 
The line survey was then repeated in the opposite direction. The results of both these surveys are shown in the table on Page 4.
The “bwlch” reference point to summit height difference = 26.520m

A very satisfactory closing error of 26.524-26.516 = 0.008m (8mm) was obtained.
6) Further Survey and Status of the Hill
As already stated an exact height difference from the true bwlch on natural ground to hill summit cannot be known because of the presence of so much man-made ground. However, the question we were trying to answer is “does this height difference exceed 30m?”

If one takes the view that man-made ground of this nature now counts as part of the hill, then the next part of the survey should be to locate the exact position of the bwlch on this ground. However, we did not consider this a worthwhile exercise since clearly the exact bwlch on the man-made ground was not 3.5m lower than our reference point; indeed it was higher..
Our next assumption was to consider the natural ground to the east and the conclusion one could draw if the true bwlch lay on this ground. As the man-made ground is approached from the east, the natural ground rises before disappearing beneath the in-fill.  If the bwlch were beneath the in-fill, then it must be higher than the ground at the boundary.  Therefore, if the height difference between the summit and natural ground at the in-fill boundary is <30m, the hill cannot meet the reascent criterion to be classified as a Dewey. The lowest point of the line between the two hills on the natural ground/in-fill boundary was the boggy area near to Carreg y Foel-gron.  With the level set up at a convenient point, we measured the height difference between our reference “bwlch” point and the low point on the natural ground. The results were:-

Staff measurement from reference “bwlch” point = 0.761m
Staff measurement from low point on natural ground = 3.643m

The grid references for the low point on the natural ground were:-

Garmin Map 60CSx

SH 74595 42835
Accuracy 3m
Height = 477m.

Garmin Etrex


SH  74593 42836
Accuracy 5m
Height = 473m

From these measurements the ascent form the low point on the natural ground to the summit can be calculated as 26.520-0.761+3.643 = 29.40m. So if this point on the natural ground were the exact bwlch, then the 30m of ascent required to change the status of this hill to qualify for Michael Dewey’s hills’ list is NOT met.

7) Summary and Conclusions

The summit of Carreg y Foel-gron is at grid reference SH 74469 42768 and is the top of a “rib” shaped rock.

The exact position of the bwlch between Carreg y Fron-gron and Y Garnedd is not known because its position may have been covered with quarry waste.
Our measurements demonstrate that the height difference between the exact bwlch and the summit of Carreg y Foel-gron cannot exceed 29.4m.

Carreg y Foel-gron does NOT have sufficient reascent to qualify to be included in Michael Dewey’s list of 500m hills.
John Barnard and Graham Jackson, 23 April 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 "Bwlch"  (Level GJ, Staff JB)

1 0.247 4.082 0.226 3.929 0.270 4.237 0.248 4.083

2 1.080 3.322 0.931 3.268 1.231 3.377 1.081 3.322

3 0.427 3.797 0.417 3.727 0.437 3.869 0.427 3.798

4 1.353 4.374 1.327 4.325 1.377 4.424 1.352 4.374

5 1.002 4.397 0.978 4.362 1.026 4.433 1.002 4.397

6 0.476 4.260 0.457 4.174 0.494 4.345 0.476 4.260

7 0.913 3.800 0.887 3.756 0.938 3.844 0.913 3.800

8 0.861 4.825 0.849 4.890 0.873 4.761 0.861 4.825

9 0.745 0.761 0.727 0.671 0.763 0.851 0.745 0.761

SUM = 7.104 33.620 -26.516

Survey from "Bwlch" to Summit  (Level JB, Staff GJ)

1 0.764 0.745 0.674 0.726 0.854 0.763 0.764 0.745

2 4.613 0.487 4.553 0.466 4.672 0.508 4.613 0.487

3 4.803 0.379 4.751 0.354 4.856 0.405 4.803 0.379

4 4.591 0.256 4.525 0.216 4.662 0.296 4.593 0.256

5 4.465 0.347 4.397 0.332 4.526 0.362 4.463 0.347

6 4.073 0.208 3.994 0.134 4.153 0.283 4.073 0.208

7 4.732 0.350 4.588 0.278 4.875 0.422 4.732 0.350

8 1.582 0.326 1.532 0.315 1.632 0.338 1.582 0.326

SUM = 29.622 3.099 26.524
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