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1) Introduction

According to the official notice boards at its foot, the highest point in Nottinghamshire is Silverhill (Section 37, 1:50000 OS Map 120, Grid Reference SK470621) with a listed height of 205m. This whole hill is a man-made creation from one of the spoil tips associated with the Nottinghamshire coal mines. The landscaping for Silverhill was completed in 2005 when the Council added about 5m to the summit of the hill and crowned this with a statue of a miner carrying a Davy lamp. Even though Nottinghamshire Council claimed this as the highest point in the County, some queried this. They claimed that as the hill was man-made, then it should not be considered and the true highest point was the natural ground of Strawberry Bank, now in the housing estate at Huthwaite. Overlooked by most, there is also a high point on the Derbyshire Nottinghamshire border just north of Newtonwood Lane, and some, for example Simon Edwardes, David Purchase and Alan Dawson have claimed this to be the highest point in the County.
The purpose of the survey was to resolve this controversy, locate the highest point in Nottinghamshire and measure accurately its height.
2) Equipment used and Conditions for Survey 

Absolute heights were measured using a Leica Geosystems 530 GPS receiver. It is a dual-frequency, 24-channel instrument, which means it can lock on to a maximum of 12 satellites and receive two signals (at different frequencies) from each of these satellites.  The latter feature reduces inaccuracies that result from atmospheric degradation of the satellite signal.  As a stand-alone instrument it is capable of giving position and height to an accuracy of about one and three metres respectively. Despite the on-board features of the 530 GPS receiver, there are still sources that create residual errors.  To obtain accurate positions and heights, corrections were made to the GPS data via imported RINEX data from the Ordnance Survey which was post-processed using Leica Geo Office Version 7 software.

The positions of the highest points were located using a Leica NA730 automatic level and a staff extendable to 5m.

Conditions for the survey, which took place between 11.00hr and 17.00hr GMT, were satisfactory. The weather was mild, 10 -15 degrees Celsius, with a slight breeze. Visibility was good but over long distances slightly hazy.  
3)     Character of Hills 

The three hills in contention lie 1-2km East of the M1 Motorway between Junctions 28 and 29, and 2-3km North and West of Sutton in Ashfield. The most northerly is Silverhill and the claimed highest point of the County. When it was created, the Council Surveyors recorded the height as 204.4m. On the flat top there a circle of eight rock blocks placed at the points of the compass.  In the centre of this circle is a statue of a miner set up on a large rock plinth, placed there as a reminder of the coal mining history of this area. The rest of the hill has also been landscaped with trees and numerous paths to provide a recreation area. Access is easy and there is a car park about 400m South of the summit.
About 2km SW of Silverhill lies the high point just north of Newtonwood Lane. A Public Footpath follows the Nottinghamshire/Derbyshire County Boundary North from Newtonwood Lane with a steel fence on the western side which prevents access to the water works. The actual summit of the hill lies within this compound.  Near the high point of the path a hedge continues the line of the fence with the highest point of the hill within Nottinghamshire lying at the base of the hedge. The footpath continues on the East side of the hedge until the ground starts to fall away when after a few tens of metres it then crosses over the border into Derbyshire. Just beyond the summit of the hill to the North West and in Derbyshire, there is a very conspicuous steel mast, presumably catering for the mobile phone network.
The third contender, known as Strawberry Bank, is now part of a housing Estate. Clearly it would be difficult to identify natural and man-made ground in this area because of the housing development. Although we did not confirm the position, there is a plaque attached to a bench within the housing estate that claims the highest natural point within the County of Nottinghamshire.
3)  Summary of Survey Method
We started the survey on the summit of Silverhill and set up the Leica NA730 automatic level on a tripod. Staff readings were then taken within the circle of stones around the statue base in order to find the highest point. From the summit of Silverhill we observed the other contenders of Newtonwood Lane and Strawberry Bank through the optical level. Newtonwood Lane appeared very close in height and it was immediately apparent that this area would have to be surveyed in more detail. However, the horizontal line on the level was cutting the upper storeys of the houses on Strawberry Bank indicating that Silverhill was 2 to 3m higher than this area.
Next we moved location to Newtonwood Lane and surveyed the area with level and staff to locate the highest point and also to make some slope measurements of the ground around this summit position. Having a clear view of Silverhill and having visited there just previously to gain knowledge of the summit, we could estimate that Newtonwood Lane appeared to be approximately 0.5m higher than Silverhill.

Finally we moved to the housing estate on Strawberry Bank. We did not survey this area to find the highest point as we felt this would not be practical. However a Leica 530GPS measurement was made at a convenient location in order to confirm our optical observations made from Silverhill.

Absolute heights were measured with the Leica 530GPS set up on Silverhill, Newtonwood Lane and Strawberry Bank. The antenna was mounted on a 2.000m pole, and data were collected for 1 hour on Silverhill and Newtonwood Lane, and 30 minutes at Strawberry Bank. An epoch time of 30 seconds was used for all the measurements.  
3.1) Silverhill
A photograph of the summit area is shown in Appendix 1. The decision that had to be made was the choice of the summit position. Although the whole hill is man-made, we felt that the summit should be the highest point of the flat area as this “feels” a natural position. The “compass” stones and the statue seem like additions to the hill and therefore we rejected these for the summit position. (This appears to be the view of the Council Surveyors who measured the hill to be 204.4m high in agreement with our result reported below). The whole area is quite flat with a measured variation of only 0.05m. The highest point was next to the first stone on the left as one entered the stone ring by the path. We estimated from the staff readings taken in the area that we had located the summit position to height accuracy of +/-0.03m or better.
We also checked the height of all the stones by taking staff readings from the top of each one. The highest one was the first on the left as the stone ring is entered by the footpath, and we measured it to be 0.357m higher than the highest point of the flat area.
The ten-figure Grid References measured for the summit were:-

Garmin Map 60CSx 


SK 47071 62124
Accuracy 3m
Height = 206m
Garmin Venture


SK 47070 62124
Accuracy 5m
Height = 209m

Garmin Etrex 



SK 47068 62129
Accuracy 4m
Height = 205m
Magellan Explorist100

SK 47069 62124
Accuracy 6m
Height = 206m
The position and height data for the summit that were recorded by the Leica 530 and post-processed with Leica GeoOffice 7 using imported OS RINEX data from the nearest eight OS Active Base stations and the Hopfield Tropospheric model were:-
	System
	Easting

	error(1SD)
	Northing
	error(1SD)
	Height(m)
	Error(1SD)

	SR 530
	447068.12
	0.002
	362119.94
	0.002
	204.26
	0.006


3.2) Newtonwood Lane
An extract from the 1:25000 OS Map of the summit area around Newtonwood Lane is shown below and a photograph of the GPS collecting data on this hill is shown in Appendix 1. 
[image: image1.jpg]



The county boundary between Derbyshire and Nottinghamshire passes in a SSE to NNW direction over the top of the hill. From this map and more detailed studies of the 1:10000 OS Map, the boundary follows the line of the fence and the footpath therefore is in Nottinghamshire. 
We set up the Leica NA730 level on a tripod at a convenient point and took staff readings from Newtonwood Lane along the line of the fence and hedge to find the highest point. This appeared to be in the base of the hedge a few metres further North from the fence/hedge junction. We noted that the ground being measured probably contained roots from the hedge.
The ten-figure Grid References measured for the summit were:-

Garmin Map 60CSx 


SK 45620 60648

Accuracy 5m
Height = 208m
Garmin Venture


SK 45618 60645

Accuracy 5m
Height = 209m
Garmin Etrex 



SD 45620 60645

Accuracy 5m
Height = 210m
Magellan Explorist100

SK 45617 60644

Accuracy 6m
Height = 207m
Practically it was not possible to set up the GPS at the summit because the hedge and also the surrounding trees would have interfered with the direct signals from the satellites. Therefore we chose a practical position for the measurement at the end of the hedge adjacent to the fence, as shown in Appendix 1. With level and staff we measured this position to be 0.52metres lower than the summit position. The position and height data for the summit that were recorded by the Leica 530 and post-processed with Leica GeoOffice 7 using imported OS RINEX data from the nearest eight OS Active Base stations and the Hopfield Tropospheric model were:-
	System
	Easting

	error(1SD)
	Northing
	error(1SD)
	Height(m)
	error(1SD)

	SR 530
	445618.26
	0.002
	360642.42
	0.004
	204.77
	0.005


We also measured the gradient of the hill at right angles to the country boundary by taking staff measurements at 5m intervals from the GPS set up position. The gradient was quite consistent over the first 10 metres of distance and we measured the drop for this to be 0.51m.
3.3) Strawberry Bank
As stated earlier in the summary of the survey we made no special attempt to find the highest point at Strawberry Bank as this area was covered by a housing estate. However, we set up the GPS at a convenient point so that we could make a semi-quantitative comparison with our optical observations. The position and height data for the summit that were recorded by the Leica 530 and post-processed with Leica GeoOffice 7 using imported OS RINEX data from the nearest eight OS Active Base stations and the Hopfield Tropospheric model were:-

	System
	Easting

	error(1SD)
	Northing
	error(1SD)
	Height(m)
	error(1SD)

	SR 530
	446290.11
	0.002
	359779.88
	0.004
	202.33
	0.005


4) Discussion of Results

Comparing the heights of the two GPS set-up positions on Newtonwood Lane and Silverhill, Newtonwood lane is higher by 204.77 - 204.26 = 0.51m. However, we had measured the actual summit position of Newtonwood Lane to be 0.52m higher than the GPS set up position. Bearing in mind that the ground at the summit position probably contained roots from the hedge, we feel it is more realistic to make the assumption that the summit is higher than the GPS position by 0.26m+/-0.26m, that is we take an average height difference reading but recognise the greater measurement uncertainty. For 1 hour of GPS data collected at both Newtonwood Lane and Silverhill, we would expect an uncertainty of about +/-0.1m in height. Taking into account all these uncertainties, we calculate that Newtonwood Lane is higher than Silverhill by 0.77m+/-0.3m. 

The conclusion that Newtonwood Lane is higher than Silverhill rests on the observation from the 1:10000 scale Ordnance Survey maps that the measured point on Newtonwood Lane is in Nottinghamshire. We are confident that this is the case but even if we were to move 8m perpendicular to the border from the highest point, the gradient measurements still indicate this point to be higher than Silverhill. Therefore we are confident in our general conclusion that Newtonwood lane represents the highest point in Nottinghamshire.
5) Summary and Conclusions

The summit of Newtonwood Lane is the highest point in Nottinghamshire and is at grid reference * SK 45619 60646 and is under the hedge that runs parallel to the county boundary. We measured the height of Newtonwood Lane to be 205.0+/-0.3m.
Silverhill, grid reference *SK 47070 62125, is not the highest point in Nottinghamshire. Its measured height is 204.3+/-0.1m, 0.7m lower than Newtonwood Lane.

* NB hand-held Garmin determination is quoted in this summary.
John Barnard and Graham Jackson, 04 October 2011. 
Appendix 1

Leica 530 GPS collecting data on the summit of Silverhill
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Leica 530 GPS collecting data to measure summit at Newtonwood Lane
[image: image3.jpg]
























PAGE  
1

