Differential Leveling Activity
Problem: Southern Piedmont Conservation Research Station is conducting a run-off study in the pasture indicated on the provided aerial photograph and topographic map. Before technicians can install watershed flumes and data collection instruments, the slope and elevation changes between the points indicated in Figure 1 and on the aerial photograph need to be determined. In addition, technicians will collect data on the soil type, determine the watershed(s) in which the pasture is located and identify the direction of run-off from the high points of elevation in the pasture on the topographic map. 
Task #1: Collect the data necessary for installing the watershed study equipment. Use the points and instrument locations indicated in Figure 1 and the rod readings indicated by Figures 2, 3, 4 and 5 to determine the distances between points and the elevations of points. Enter all data collected and distances calculated in the provided Task 1 data sheet; use the information to:
· calculate the distance and determine the slope between the bench mark (B.M.) elevation and turning point 1 (T.P.1); record the distance and the slope on the provided Task 1 data sheet.
· calculate the distance and determine the slope between T.P.1 and Elevation A; record the distance and slope on the provided Task 1 data sheet.
· calculate the total distance between B.M. and Elevation A;	record the total distance on the provided Task 1 data sheet.
Task #2: Use information from Figure 1, the topographic map (Figure 7), and the elevation and slope data collected to determine the direction of water flow from the highest points of elevation in the pasture and the established data points to the discharge points. Use the provided marker to draw lines on the topographic map (Figure 7) indicating the direction of water flow from the high points and the established points to the lowest elevation contour line adjacent to surface water. 
Task #3: Determine the contour interval on the topographic map and determine the elevation(s) of the lowest point(s) in the watershed(s) and the highest elevation in the watershed(s).  Record your answers on the provided Task 2 – 5 data sheet.
Task #4: Identify the watershed(s) in which the pasture is located. Record your answer on the provided Task 2 – 5 data sheet.
Task #5: Identify the soil series and type at the location of each point on the provided soil map (Figure 6) using the data found in Figure 8. Record the mapping symbol, the soil series name, the soil type and the soil phase in the spaces provided on the Task 2 – 5 data sheet.
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Figure 8

	Task #1 Data Sheet – 60 pts.
	School:

	Point
	BS (+)
	HI
	FS (-)
	Elevation
	Distances Elevation Change & Slope
	Pts. Possible
	Pts. Earned

	BM1
	.37 ft.

1 pt.
	
	Elevation at B.M

717 ft.


	[image: ]1 & B.M.
	
	

	
	
	
	
	Top Stadia = .62 ft.
	1
	

	
	
	
	
	Bottom Stadia = .12 ft.
	1
	

	
	
	
	
	Distance = 50 ft.
	2
	

	[image: ]1
	
	717.37 ft.

1 pt.
	
	[image: ]1 & T.P. 1
	

	
	
	
	
	Top Stadia = 14.06 ft.
	1
	

	
	
	
	
	Bottom Stadia = 12.30 ft.
	1
	

	
	
	
	
	Distance = 176 ft.
	2
	

	TP1
	
11.37 ft.

1 pt.
	
	13.18 ft.

1 pt.
	Elevation at T.P.1

704.19

1 pt.
	** Distance Between 
B.M. & T.P. 1 = 183 ft.
	4
	

	
	
	
	
	
	Elev. Change B.M – T.P.1 = 12.81 ft.
	4
	

	
	
	
	
	
	% Slope = 7 %
	5
	

	[image: ]2
	
	715.56 ft.

1 pt.
	
	[image: ]2 & T.P. 1
	

	
	
	
	
	Top Stadia = 11.62 ft.
	1
	

	
	
	
	
	Bottom Stadia = 11.12 ft.
	1
	

	
	
	
	
	Distance = 50 ft.
	2
	

	Pt. A
	
	2.13 ft.


1 pt.
	Elevation A

713.43


1 pt.
	[image: ]2 & Pt. A
	

	
	
	
	
	Top Stadia = 3.65 ft.
	1
	

	
	
	
	
	Bottom Stadia = .61 ft.
	1
	

	
	
	
	
	Distance = 304 ft.
	2
	

	** NOTE: Use distances determined from stadia readings to calculate the distances from the B.M to T.P. 1 
and from T.P. 1 to Elevation A
A2 + B2 = C2
	** Distance Between 
T.P. 1 & Elevation. A = 308 ft.
	4
	

	
	Elev. Change T.P.1 – A = 9.24 ft.
	4
	

	
	% Slope = 3%
	5
	

	
	Total Distance B.M.
 & Pt. A (2 pts.) = 491 ft.
	5
	

	Pts Earned
	2
	2
	2
	2
	Total Elevation Change 
BM- Elev. A (2 pts.) = 3.57 ft.
	5
	

	
	Sub Total (8)
	8
	Sub Total (8) + Points this Section (52)
	60
	


	Task 2 – 5 Data Sheet
	School Name:

	
	Pts. Possible
	Pts. Earned

	Task #2
	Use the provided marker to draw lines on the topographic map (fig. 7) indicating the direction of water flow from the high points of elevation in the pasture to the discharge points  
	5
	

	Task #3
	Contour interval of the topographic map 
	20 ft.
	5
	

	
	Lowest elevation on the topographic map
	640 ft.
	5
	

	
	Highest elevation on the topographic map
	740 ft.
	5
	

	Task #4
	Record the name of the watershed(s) in which the pasture is located
	Lampkin Branch
	5
	

	Task #5
	Record the mapping symbol of the soil for each identified location in the pasture.
1 pt./location
	Record the Soil Series name for each identified location in the pasture
1 pt./location
	Record the soil type (surface texture) and phase data (slope class & erosion) indicated by the mapping symbol for each identified location
	
	

	
	
	
	Soil Type
1 pt./location
	Phase
1 pt. each (2 pts./location)
	
	

	Bench Mark
	PgC3
	Pacolet
	Sandy Clay Loam
	C slope, severe erosion
	5
	

	T.P.1
	CZB3
	Cecil
	Sandy Clay Loam
	B slope severe erosion
	5
	

	Elevation A
	CYB2
	Cecil
	Sandy Loam
	B slope, moderate erosion
	5
	

	
	Total Possible Pts. this page
	40
	

	
	Total Possible Pts. Task #1
	60
	

	
	Total Pts. Earned out of 
100 possible Pts.
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