Surveying Birk Fell (Ullswater)
28 January 2008
John Barnard and Graham Jackson.
1) Introduction
Birk Fell (Section 34C, Grid Ref NY402182, spot height 509m on old OS 1:50000 Sheet 90 but not spotted on modern maps) may qualify for Michael Dewey’s list of hills between 500m and 609.6m with at least 30m of reascent from all directions. Last year Rob Woodall carried out a basic survey on this hill and measured the ascent from col to summit at greater than 30m. If this measurement were accurate, then Birk Fell would be a new “Dewey”.
The purpose of this survey was to accurately measure col to summit height difference to confirm the status of this hill.
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 and quite breezy with temperatures between about 8 and 10 degrees Celsius. The strength of the wind was a minor obstruction but readings were taken between gusts and also we managed to survey most of the hill on the sheltered side. The survey was carried out between 11.00 and 15.15hrs. 
3) Character of Hill 
Birk Fell lies on the east side of Ullswater at its southern end just over 1km slightly west of north from Place Fell. Access to the hill can be gained from the minor roads at Martindale to the North East but we approached it from Patterdale where a path leads almost to the top of the hill. Approaching the hill from the south brings you to a wide col which is quite flat and boggy. The ground then rises up and drops to another col about 200m further which is dry and much better defined. Then the ground rises quite abruptly up to the summit cairn. The steep rise and the crags near the summit give the hill character.  On the approach the walker has the impression that there is at least 30m of ascent to the summit cairn.  Although we both thought that the col further from the hill was the lower, this was not obvious and the height difference would have to be measured as part of the survey.
The terrain is a mixture of grass with a few rocks, and many boggy patches. The steepness of the hill for the main elevation meant that a “zig zag” approach had to be taken to find suitable staff and level placements.
4) Outline of Survey Method
As time was limited we decided to carry out the survey in a prioritised way. The key objective was to find out if there is 30m of ascent from col to summit. Secondary objectives were to pinpoint and measure the difference in heights between the two cols, and perhaps line survey down from the trig point flush bracket at 657.1m on Place Fell to ascertain a more accurate absolute height for the summit of Birk Fell. Therefore, the approach for the day was:-
a) A line survey from the nearest col to the summit of Birk Fell to find out if this ascent were greater than 30m. If this were true, then the hill would be a new entry for Michael Dewey’s list. We would then confirm that by reversing the direction of the survey to obtain a closing error.
b) If the ascent from the nearest col to summit measured to be less than 30m, then it would be necessary to survey the two cols to find the lower one, its position and the height difference between the two cols. Again a resurvey in the opposite direction would be needed to ascertain the closing error.
c) Finally if the total ascent were very close to 30m then we would perhaps have to repeat the survey, but that would have to be done on a revisit to the hill as would a line survey down from Place Fell.
5) The Survey

5.1) Location of the Summit of Birk Fell
The summit of the hill is obvious and is marked with a cairn sitting on a flattish rock.
The 10 figure Grid References for this spot height were recorded as:-
Garmin Venture 

NY 40272 18261
Accuracy 6m
Height = 513m

Garmin Map 60CSx

NY 40276 18260
Accuracy 3m
Height = 519m

Garmin Etrex


NY 40273 18258
Accuracy 5m
Height = 511m
Magellan Explorist 100
NY 40273 18258
Accuracy 11m
Height = 516m
5.2) Location of the Position of the Nearer Col
Our method to pinpoint the position of a col is to mark out a parallel series of line about 1 to 1.5m apart running perpendicular to the “direction” of the hill. These lines are surveyed with staff and level and each or their highest points marked with a flag. Finally the line of “high point” flags is surveyed to find the lowest point which will be the exact position of the col. However, we did not adopt such a rigorous approach because if the ascent to the hill had been less then 30m, then we would have been forced to survey the other col. If that col were lower, then that would be the one that would require a more rigorous survey. 

At the nearer col just before the ground rises steeply, there is a “track” of more solid ground running perpendicular to the hill. Our visual observations suggested that the actual col lay along this line. Without using any equipment we marked the “position” of the col with a flat stone to be used for the initial staff placement for the line survey to the summit. However on returning to this col later in the survey, we line surveyed along the “track” and found the more accurate location of the col to be a few metres away from the marker stone.
The 10 figure Grid References for the nearer col were recorded as:-

Garmin Venture 

NY 40276 18196
Accuracy 5m
Height = 485m

Garmin Map 60CSx

NY 40276 18193
Accuracy 2m
Height = 490m
Garmin Etrex
 

NY 40274 18194
Accuracy 5m
Height = 487m

Magellan Explorist 100
NY 40277 18194
Accuracy 11m
Height = 494m

5.3) Line Survey from Nearer Col to Summit of Birk Fell
This survey was carried out using the standard procedure for line surveying. The staff was held vertically on the marker rock at the col 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 a position nearer the hill’s summit 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 until the final reading was taken with the staff positioned on the flat rock under the cairn. Because of the steepness of this hill, the survey could not be carried out in a straight line. Instead a zig zag approach was made in order to find suitable placements and also to balance as practically as possible the distances between foresight and backsight measurements.
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 results are presented in the table on Page 5.

The nearer col to summit height = 26.828+0.054 = 26.882m.
5.4) Line Survey between the two Cols and Location of lower Col.
As the nearer col to summit ascent had been measured to be less than 30m, it was now clear that we had to find the lower col and measure the height difference between the two. This was carried out in exactly the same procedure as described in section 5.3) and the results are also presented in the table on Page 6. In this case we carried out surveys in both directions to obtain a closing error of 13mm.
This part of the survey measured the further col to be the lower one. The exact position of this col was not clear as the whole area over about 200 square metres was flat and very boggy. We took about 15-20 measurements with the staff positioned on various points of “solid” ground in his area and found the variation in height to be no more that +/-30mm. It seemed pointless to spend more time surveying this area as we were unlikely to improve on the accuracy of the result
As the col could be anywhere within quite a large area, we only recorded one GPS measurement for the col position. That was:-

Garmin Etrex
 

NY 40302 17976
Accuracy 5m
Height = 486m

The further col is LOWER than the nearer col by 2.489m.

The ascent from the further col to the summit of Birk Fell = 29.368m
6) Discussion of Results and Errors
Having carried out a line survey in both directions from col to col to obtain the closing error, we should now have repeated the survey from the summit of Birk Fell to the nearer col to obtain a closing error. Unfortunately time did not allow us to do this, but the lack of a closing error does not affect the conclusion that the col to summit height difference is less than 30m. An error in excess of 0.5m would be required to change this conclusion and the method of “triple wire levelling” that we used rules this out.
The largest error in this survey is associated with in the location of the lower col. Although we surveyed a number of points on the lower col and measured only a 3cm variation, we did not carry out systematic work here. However, we would be confident that the error in the final result for the ascent would be less than +/-20cm. Instrumental errors and errors caused through an imbalance of foresight and backsight measurement distances would only be a fraction of that. 
7) Summary and Conclusions

The summit of Birk Fell is at grid reference NY 40274 18259 and is the stone on which sits the summit cairn.

The further col to the south is the lower and is at approximately Grid reference        
NY 4030 1800. (To nearest 50m)
The further col to the south is 2.5m lower than the nearer col to the hill.
The ascent from lower col to summit is 29.4+/-0.2m
Birk Fell does not qualify for Michael Dewey’s list of hills as the ascent from col to summit is less than 30m.
John Barnard and Graham Jackson, 28 January 2008.   


[image: image1.emf]Title:- Survey of Birk Fell

Instrument:- Leica NA730 Level Date:- 27/01/2008

        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 Nearer Col (Marker stone) to Summit  (Level JB, Staff  GJ)

1 3.610 0.648 3.508 0.540 3.713 0.756 3.610 0.648

2 2.734 0.317 2.577 0.268 2.890 0.371 2.734 0.319

3 2.936 0.224 2.777 0.187 3.093 0.258 2.935 0.223

4 4.022 0.203 3.950 0.151 4.094 0.256 4.022 0.203

5 3.713 0.365 3.654 0.320 3.774 0.415 3.714 0.367

6 4.214 0.234 4.146 0.192 4.282 0.275 4.214 0.234

7 3.317 1.133 3.266 1.105 3.371 1.159 3.318 1.132

8 3.734 0.355 3.661 0.315 3.804 0.394 3.733 0.355

9 2.535 0.506 2.456 0.486 2.615 0.528 2.535 0.507

SUM = 30.815 3.987 26.828

Correction from marker stone to exact position of Nearer Col  (Level GJ, Staff  JB)

Marker stone 0.975

Second Col 1.029 0.054

SUM = 26.882



[image: image2.emf]Title:- Survey of Birk Fell

Instrument:- Leica NA730 Level Date:- 27/01/2008

        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 Nearer Col to Further Col  (Level GJ, Staff  JB)

1 1.323 0.503 1.136 0.457 1.511 0.550 1.323 0.503

2 3.113 0.774 2.754 0.737 3.473 0.809 3.113 0.773

3 2.317 2.190 2.142 2.085 2.491 2.296 2.317 2.190

4 0.519 3.460 0.477 3.223 0.563 3.698 0.520 3.460

5 0.472 3.296 0.427 3.164 0.515 3.429 0.471 3.296

SUM = 7.744 10.224 -2.479

Survey from Furhter Col to Nearer Col  (Level JB, Staff MP)

1 3.296 0.366 3.164 0.309 3.429 0.425 3.296 0.367

2 3.488 2.352 3.176 2.076 3.800 2.628 3.488 2.352

3 0.990 2.564 0.813 2.422 1.171 2.710 0.991 2.565

SUM = 7.776 5.284 2.492

Height from Further Col toSummit

SUM = 29.368














PAGE  
1

_1263024340.xls
Sheet1

				Title:-		Survey of Birk Fell

				Instrument:-		Leica NA730 Level								Date:-		1/27/08

				Horizontal Line				Lower Stadia Line				Upper Stadia Line

		Point Number		Backsight BS		Foresight FS		Backsight BS		Foresight FS		Backsight BS		Foresight FS		Mean BS		Mean FS		Height Difference

				metres		metres		metres		metres		metres		metres		metres		metres		metres

		Survey from Nearer Col (Marker stone) to Summit  (Level JB, Staff  GJ)

		1		3.610		0.648		3.508		0.540		3.713		0.756		3.610		0.648

		2		2.734		0.317		2.577		0.268		2.890		0.371		2.734		0.319

		3		2.936		0.224		2.777		0.187		3.093		0.258		2.935		0.223

		4		4.022		0.203		3.950		0.151		4.094		0.256		4.022		0.203

		5		3.713		0.365		3.654		0.320		3.774		0.415		3.714		0.367

		6		4.214		0.234		4.146		0.192		4.282		0.275		4.214		0.234

		7		3.317		1.133		3.266		1.105		3.371		1.159		3.318		1.132

		8		3.734		0.355		3.661		0.315		3.804		0.394		3.733		0.355

		9		2.535		0.506		2.456		0.486		2.615		0.528		2.535		0.507

														SUM =		30.815		3.987		26.828

		Correction from marker stone to exact position of Nearer Col  (Level GJ, Staff  JB)

		Marker stone				0.975

		Second Col		1.029																0.054

														SUM =						26.882
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				Title:-		Survey of Birk Fell

				Instrument:-		Leica NA730 Level								Date:-		1/27/08

				Horizontal Line				Lower Stadia Line				Upper Stadia Line

		Point Number		Backsight BS		Foresight FS		Backsight BS		Foresight FS		Backsight BS		Foresight FS		Mean BS		Mean FS		Height Difference

				metres		metres		metres		metres		metres		metres		metres		metres		metres

		Survey from Nearer Col to Further Col  (Level GJ, Staff  JB)

		1		1.323		0.503		1.136		0.457		1.511		0.550		1.323		0.503

		2		3.113		0.774		2.754		0.737		3.473		0.809		3.113		0.773

		3		2.317		2.190		2.142		2.085		2.491		2.296		2.317		2.190

		4		0.519		3.460		0.477		3.223		0.563		3.698		0.520		3.460

		5		0.472		3.296		0.427		3.164		0.515		3.429		0.471		3.296

														SUM =		7.744		10.224		-2.479

		Survey from Furhter Col to Nearer Col  (Level JB, Staff MP)

		1		3.296		0.366		3.164		0.309		3.429		0.425		3.296		0.367

		2		3.488		2.352		3.176		2.076		3.800		2.628		3.488		2.352

		3		0.990		2.564		0.813		2.422		1.171		2.710		0.991		2.565

														SUM =		7.776		5.284		2.492

		Height from Further Col toSummit

														SUM =						29.368
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