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How Goodhue SWCD is using GIS and LiDAR Data 



2001 Goodhue County Project 

First Pulse data 

Slide courtesy of Goodhue County GIS/Survey Dept. 



What we had. 



DNR 30 meter cells 



Now we have accurate elevation data to manipulate…… 

The above data is basically what generates what comes next. 

LiDAR flight 2001 Goodhue County 

3 Meter cells 





Uses:  County Building Permit Reviews 

 Planning opportunities when assessing watersheds/TWPs 

 Investigating highly erodible farm land 







Zumbro Watershed Partnership Project 



Zumbro Watershed Partnership Project 



Zumbro Watershed Partnership Project 





Trimble GeoXT 

- Wetland Delineations 

- Contour Buffer Stake outs 

- Tillage Transects 

- Buffer Layouts 

- endless….. 

 



Trimble GeoXT 
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Years of Tillage Survey 

Tillage Trends in Goodhue County  
No-Till           > 30% residue 

Mulch-till         > 30% residue 

Reduced-till   15-30% residue 

Conv.-till        < 15% residue 





Held Training 

last Summer 

for 

SWCD/NRCS 

technicians. 



Terrain Analysis 



Slope 

Terrain Analysis 



Flow Direction 

Terrain Analysis 



Flow Accumulation 

Terrain Analysis 



Top 10% of SPI values  
(we use top 2 to 5% in the eastern portions of the County) 

 

Ln(Flow Acc x Slope) 

Terrain Analysis 



Using the 3D Analyst and Terrain Analysis Tools 

Profile Graph Title

Profile Graph Subtitle
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Now a desktop survey is in a Excel format can be used in the NRCS Terrace and Waterway Design 

Programs, etc. 



X Y rod reading 

0 1139.904 5.0965 

49.48495 1138.491 6.5086 

98.96991 1137.259 7.7408 

148.4549 1136.5 8.4996 

197.9398 1136.179 8.821 

247.4248 1136.57 8.4297 

296.9097 1137.38 7.6196 

346.3947 1138.13 6.8703 

395.8796 1139.588 5.412 

425.5706 1139.565 5.4352 

50' off 

X Y rod reading 

0 1141.768 3.2321 

49.86219 1140.482 4.5178 

99.72437 1139.084 5.9162 

149.5866 1138.129 6.8707 

199.4487 1138.249 6.7513 

249.3109 1139.124 5.8763 

299.1731 1140.493 4.5069 

349.0353 1141.95 3.05 

398.8975 1143.05 1.9503 

428.8148 1143.319 1.6814 



DESIGN DATA Designed By : CLH

Runoff Curve Number = 75 Landowner : Mike Kennedy Landowner : Mike Kennedy Terrace : Basin #1

10yr 24hr  Rainfall = 4.25 inches Location : Cannon Falls 27 Location : Cannon Falls 27 Ridge Top Width = 6 feet

Sediment Capacity = 0.28 inches Terrace : Basin #1 Design Date : 8/21/12 Frontslope Width = 13 feet

Drainage Area = 1.6 acres Save as : Channel Bottom Width = 2 feet

Flood Duration = 24 hours Date : 8/21/12 Update : 3/14/02 Grade Rod HI Reference = 5.36 Backslope Ratio = 2 : 1

Frontslope Width = 13 feet Channel and Ridge cuts are referenced to natural ground at channel.

Survey Offset Distance = 50 feet station grnd rod offset rod chan rod Station Ground Channel Ridge Offset Channel Ridge Station

0+00 6.7 4.2 6.7 0+00 6.7 6.7 6.6 6.7  Cut : 0.0  Fill : 0.1 0+00

Grade Rod HI Reference = 5.36 feet 0+50 12.0 8.0 12.4 0+50 12.0 12.4 9.9 12.0  Cut : 0.4  Fill : 2.1 0+50

End Block Side Slope = 10 : 1 1+00 14.5 9.9 14.5 1+00 14.5 14.5 9.7 14.5  Cut : 0.0  Fill : 4.8 1+00

Cut Slope = 8 : 1 1+50 10.6 4.4 11.2 1+50 10.6 11.2 9.9 10.6  Cut : 0.6  Fill : 0.7 1+50

Steepest Allowable Frontslope = 2 : 1 2+00 7.1 0.1 7.1 2+00 7.1 7.1 6.9 7.1  Cut : 0.0  Fill : 0.2 2+00

Backslope Ratio = 2 : 1

Channel Bottom Width = 2 feet

Ridge Top Width = 6 feet

Minimum Terrace Depth = 0 feet

Settlement Factor = 5 %

Compaction Factor = 1.4 X fill volume

Use Average Slope = %

Terrace End Block Design

End BlockTop Width = feet

Station 0+00 End Block Rod = feet

Station 2+00 End Block Rod = feet

SOLUTION 

Average Slope = 9.72 %

10yr 24hr  Runoff = 1.86 inches

Design Storage Depth = 4.42 feet

Design Storage Ridge Rod = 10.08 feet

Intake Rod = 14.5 feet

Minimum Storage Volume 1ac" = 7434 cubic feet

Required Storage Volume = 8430 cubic feet        CHANNEL           RIDGE Channel Cut = 845 cubic yards

Calculated Storage Volume = 8452 cubic feet Station Cut cy Fill cy Fill cy Width ft Compacted Fill = 457 cubic yards

Excess Storage Volume = 22 cubic feet 0+00 62 21

0+50 5 165 26

EARTHWORK VOLUMES 1+00 336 154 31

Ridge Fill Volume = 457 cubic yards 1+50 500 76 26

Channel Fill Volume = 0 cubic yards 2+00 27

No End Block at Sta. 0+00

No End Block at Sta. 2+00

TERRACE CUT SHEET

Benchmark Description

EARTHWORK QUANTITIES
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DISTANCE 

natural ground construction 

Landowner : Mike Kennedy 

Location : Cannon Falls 27 

Design Date : 11/7/2008 

Basin #1 

TERRACE CROSS SECTION 

@ STATION 1+00 

Steepest Cut Slope = 8 : 1     Bottom Width = 2 feet     Frontslope Width = 13 feet     Top Width = 6 feet     Backslope Ratio = 2 : 1 

-- Ridge Rod = 9.7 -- 

-- Intake Rod = 14.5 -- 

NRCS Terrace Program 



Our Example  

Comparing Desktop Survey vs. Actual Survey 

Desktop Survey Actual Survey 

Total Compacted Fill – 615 cu/yd Total Compacted Fill – 664 cu/yd 

$3.50/yd x 644 cu/yds = $2,254.00  $3.50/yd x 615 cu/yds = $2,152.50  

Difference of $102.50 on earthwork 

Ex: Goodhue SWCD Sediment Basin 

Spring 2011 



410 Grade Stabilization Example 
Slope ,Size and land use of Watershed is needed to find the acre feet of storage 

needed behind the structure. 

Once acre feet is known, then you know how high to build your dam 



410 Example 
Draw Interpolate line across draw where practice will be located. Pay 

attention to contour lines for estimated dam height.  



For this example, this structure needed 0.56 acre feet of storage 



QUANTITIES 

STATION DISTANCE DEPTH AREA 

AVE. 

AREA VOLUME 

  feet feet sq. ft. sq. ft. cu. ft. 

0 0 0.00   

19.52916 19.529159 1.5629 21.74 10.87 212.24 

39.05832 19.529159 3.4926 65.42 43.58 851.05 

58.58748 19.529159 5.74 139.77 102.60 2,003.60 

78.11664 19.529159 8.1665 248.39 194.08 3,790.25 

97.6458 19.529159 10.7279 395.00 321.70 6,282.46 

117.175 19.529159 13.3761 581.06 488.03 9,530.81 

136.7041 19.529159 15.2719 735.80 658.43 12,858.56 

156.2333 19.529159 15.4565 751.82 743.81 14,525.98 

175.7624 19.529159 13.1016 560.15 655.98 12,810.83 

195.2916 19.529159 8.653 273.72 416.93 8,142.31 

214.8208 19.529159 3.7295 72.07 172.89 3,376.43 

234.3499 19.529159 0 0.00 36.03 703.71 

  - - - - 



Our Example  

Comparing Desktop Survey vs. Actual Survey 

Desktop Survey Actual Survey 

Fill Required for Structure– 2,781 cu/yd 

$3.50/yd x 2,781 cu/yds = $9,733.00  $3.50/yd x 2,251 cu/yds = $7,878.50  

Actual Cost of earthwork on project was $8,710.00 

Ex: Goodhue SWCD 410 Example 

Fill Required for Structure– 2,251 cu/yd 











Agren Software 
Stan and Tom Buman, Iowa 



Cost/Benefit…. 
Hard to estimate 

 410 Example: 

 Desktop using LiDAR: 

○ 2 hours @ desk to estimate cu/yd 

quantities for preliminary cost-estimate 

○ $100.00 

 

 Field Survey and Design: 

○ 4 hour survey under proper conditions 

○ ~ 6 hour design 

○ $500.00? 



Thank you for your time, 

Beau Kennedy 

Goodhue SWCD 
104 E 3rd Ave 

Goodhue, MN  

651-923-5286 

bkennedy@goodhueswcd.org 

Goodhue County GIS Users Group (GCUG)  

mailto:bkennedy@goodhueswcd.org

