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2024 National Agriculture Technology & Mechanical Systems Career Development Event
Environment and Natural Resources Skill

	Station Number 
	Participation Number
	State
	Score 

	 
	KEY
	KEY
	100



You have been hired to cut a stormwater ditch to help channel water into a detention pond. You and your crew have set up your measuring equipment and are preparing to set cut, fill, and grade stakes. The Points you are measuring represent the banks of that ditch. 
Take a back-site and a front-site reading from the Benchmark (BM) to Point A.  Using your measurements to answer the following question below.
BM= 679’
	
	Answer (record answer to the nearest hundredth of a foot – 0.00)
	Possible Points
	Score

	Back Site 
	  
	1 pts
	 

	Distance from BM to Instrument
	
	2 pts
	

	Height of Instrument  
	 
	1 pts
	 

	Front Site  
	 
	1 pts
	 

	Elevation at Point A
	 
	1 pts
	 

	Distance from Instrument to Point A
	
	2 pts
	

	Total Elevation Change from BM to Point A
	
	2 pts
	

	Distance from BM to Point A
	
	1 pts
	

	Slope from BM to Point A
	
	2 pts
	





1) The engineers call for no more than a 2:1 slope. What is the current slope ratio to the nearest whole number (example 2:1) ______________________ (2 pts)
2) Please mark the cut or fill stake on the drawing below to achieve the 2:1 slope on the bank of the ditch from BM to Point A. The stake will be installed at the exact point of cut or fill and will be marked Station 1. (4 pts)









Make the following stakes: (they can’t move the stakes, the station should be on the “back” but for this just do its own stake) 
· BMK 733
· 10’ LT   C - 4.38’
· F – 2.43’   @ 2:1
· STA 12 + 70 


Several stakes are on the table; please use those stakes to answer the following questions. 
3) What is the elevation at the hub? 733’ above sea level (1 pts) BMK 733
4) How many feet of material will need to be removed? Cut 4.5 feet (pts 1) 10’ LT   C - 4.38’ 
5) How many feet of material must be added? Fill 2.43’ (1 pts)  F – 2.43’   @ 2:1
6) What is the slope of this earthworks project? 2:1 (1 pts)  F – 2.43’   @ 2:1
7) What station marker is the stake indicating? 12 (1 pts) STA 12 + 70
8) How many feet from the beginning of the job is the station? 1270 (2 pts) STA 12 + 50
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According to the land description, the starting point of this property is a USGS benchmark described thusly:   
USC&GS BM D 43, 1934 In Marion County, Indianapolis West Quad., in the SW ¼ of Sec. 18, T. 16 N., R. 4 E., 2nd P.M.; at Indianapolis; near the southwest corner of the Indiana State Fairgrounds; set vertically in the concrete water table at the east side of the old Boulevard station, about 56 yards north of the center of the intersection of the abandoned railroad and 38th Street, 7 yards west of where the west rail was, 1 foot above the sidewalk; a U.S. Coast and Geodetic Survey benchmark tablet, stamped "D 43 1934". 2nd Order Elevation 736.613 feet N.G.V.D. 1929
The grid block above is all of section 18 of Township 16 North and Range 4 East of the 2nd Principal Meridian of Indiana (this is the fairgrounds you are currently on) broken up into ¼ of a ¼. 
9) How much land area (in acres) is represented by each lettered square? ___________ (40) 1pts
10) Please list the letters of the blocks where the benchmark described might be found using this description. ________________ (I, J, M, N)  (2pts)
You have been provided two maps: one is a historical map of the grounds from 1925, just before this description was first written; the other is a modern map. Use both maps to complete the following task. 
11) Please place a single sticker on the modern map where you think the USGS benchmark in the description is located.  (2pts)
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