SE MN GIS User Group
August 23t 2012

How Goodhue SWCD is using GIS and LIiDAR Data
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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.







Use;:' County Builnd‘ingPermit Reviews
Planning opportunities when assessing watersheds/TWPs
Investigating highly erodible farm land
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Trimble GeoXT

- Wetland Delineatiog=] #"
- Contour Buffer Stal#>
- Tillage Transects |
- Buffer Layouts

- endless.....




Trimble GeoXT

Legend

® CONVENTIONAL TILLAGE
® REDUCED TILLAGE

© MULCH TILLAGE

© NO-TILL TILLAGE
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Tillage Trends in Goodhue County
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Held Training
last Summer
for
SWCD/NRCS
technicians.

preliminary
design and cost
estimates before
you go in the field

. Beau Kennedy Goodhue SWCD 651-923-5286
Please Contact to Register: ,;.1in Hanson Mower SWCD 507-434-2603

LiDAR Conservation Practice
and Terrain Analysis Training

Date
July 19" 2011

Time
9:00am to 2:00pm

Location

Heinz Center Building RCTC
Rochester, MN
Computer Lab HA103

Cost:

$40.00 SEMACDE Members
$50.00 for Non Members
Payable to: SEMACDE
Mower SWCD

1408 21% Ave NW Ste 2
Austin, MN 55912

Join Us!

Bring your
Own Example

Beau Kennedy

bkennedy@@goodhueswed.org
651-923-5286

Justin Hanson

justin_hanson@mowerswcd org
507-434-2603

This training session is
tailored toward SWCD and
MNRCS Technical
Employees who site and
design conservation
practices in SE MN.
Intermediate knowledge of
ArcGIS is recommended
but not required.

As part of this training,
you'll be asked to bring a
DEM of a site you are
familiar with from your
County. Teols for siting and
designing practices will be
demonstrated for your
dataset. Contact Beau
Kennedy if you need
assistance with your DEM.

Please contact Beau
Kennedy or Justin Hanson
for further information and
reqistration.



Terrain Analysis



Terrain Analysis

Slope



Terrain Analysis

Flow Direction



Terrain Analysis

Flow Accumulation
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Top 10% of SPI values

(we use top 2 to 5% in the eastern portions of the County)

Ln(Flow Acc x Slope)



-0

Profile Graph Title
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Adwanced Propertes. .,
Fropsarbes...

Profile Graph Subtitle

Now a desktop survey is in a Excel format can be used in the NRCS Terrace and Waterway Design
Programs, etc.
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NEW DESIGN DATA Designed By : CLH PRINT CUTS TERRACE CUT SHEET TYPE 2
Runoff Curve Number = 75 Landowner : Mike Kennedy Landowner : Mike Kennedy Terrace : Basin #1
ARCHIVE 10yr 24hr Rainfall = 4.25 inches Location : Cannon Falls 27 Location : Cannon Falls 27 Ridge Top Width = 6 feet
Sediment Capacity = S| 0.28 inches Terrace : Basin #1 Design Date : 8/21/12 Frontslope Width = 13 feet
Drainage Area = 1.6 acres Sawe as : Channel Bottom Width = 2 feet
Flood Duration = H 24 hours Date : 8/21/12 Update : 3/14/02 Grade Rod HI Reference = 5.36 Backslope Ratio = 2:1
Frontslope Width = 13 feet ADDSTA | DELSTA ‘ SOLVE Channel and Ridge cuts are referenced to natural ground at channel.
Surney Offset Distance = 50 feet station | grnd rod |offset r0d| chanrod | CUTS | 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
ﬂ g Grade Rod HI Reference = 5.36 feet 0+50 12.0 8.0 12.4 PG DN 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 9.7 145 | 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
M ﬂ Backslope Ratio = 2:1
Channel Bottom Width = 2 feet
Ridge Top Width = 6 feet
Minimum Terrace Depth = 0 feet
M ﬂ Settlement Factor = 5%
Compaction Factor = 1.4 Xfill 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 lac" = 7434 cubic feet PRINT DESIGN EARTHWORK QUANTITIES
Required Storage Volume = 8430 cubic feet CHANNEL RIDGE Channel Cut = 845 cubic yard
Calculated Storage Volume = 8452 cubic feet Station | Cutcy [ Fillcy | Fill cy [ Width ft Compacted Fill = 457 cubic yarc
Excess Storage Volume = 22 cubic feet 0+00 62 21
0+50 5 165 26
EARTHWORK VOLUMES 1+00 336 154 31 Benchmark Description
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

PGUP | cuTs |

PG DN | SHEET |




NRCS Terrace Program

Frontslope Width =13 feet Top Width = 6 feet

= = natural ground =@ construction



Our Example

Comparing Desktop Survey vs. Actual Survey
Ex: Goodhue SWCD Sediment Basin

Desktop Survey Actual Survey

izl Comipeeieel (Pl — 5ot Ue Total Compacted Fill — 615 cu/yd
$3.50/yd x 644 culyds = $2,254.00 $3.50/yd x 615 cu/yds = $2,152.50

Difference of $102.50 on earthwork
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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
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410 Example

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

attention to contour lines for estimated dam height.
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Profile Graph Title



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



Profile Graph Title ]

Profile Graph Title

a0 100 120 140 160 180 200 220 240 260

UANTITIES
AVE
STATION DISTANCE DEPTH AREA AREA VOLUME

feet sq. ft cu. ft
_a—-_m——
| 58.58748/19.529159 | 574 | 139.77 | 102.60 | 2,003.60 |
321.70
19.529159
3.7295 172.89
| 234.3499/19529159 | 0 | 0.00 | 36.03 | 70371 |
I T




Our Example

Comparing Desktop Survey vs. Actual Survey
Ex: Goodhue SWCD 410 Example

Desktop Survey Actual Survey

Fill Required for Structure— 2,781 cu/yd Fill Required for Structure— 2,251 cu/yd

$3.50/yd x 2,781 culyds = $9,733.00 $3.50/yd x 2,251 culyds = $7,878.50
Actual Cost of earthwork on project was $8,710.00
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Pond Selection

Pond Size

(acre

Pond Depth

{feet)

Dam Height
(feet)

_‘j betweenl and

Pond Planning Details

Drainage Araa:
Drainage/Pond Area Ratio:
Effective Fill Height:
Drainane:P Constructed Fill Height:
Area Rati Dam Height (settled):

15.01
15.01

14.0
14.0

18.7
18.3

1 Lowest pond elevation:
= Top of settled fill elevation:
1 Auxiliary spillway elevation:

15.01

14.0

20.5

1 Elevation of crest:

15.01

14.0

19.6

* . Volume of permanent paol:
: 1 Volume of temporary pool:

15.01

14,0

17.8

Y Volume of total storage to top of fill:
2 Soll loss rate:

13.78

135

18.5

10 : 1 Runoff curve number:

132.4 acres
13: 1

13.6 fast
16.4 feet
15.6 feet
1163.7 feet
1175.3 feek
1177.3 feet
1175.7 feet
20.59 acre-ft
19.01 acre-ft
72.22 acre-ft
3.5 tons per acre per year
BO

7 Main fill including berm (if any)
101 and core trench backfill:
10 : 1 Core Trench Excavation:

- Pipe Type:
10:1 Pipe Slze:
Pipe Length:

13.78
13.78
13.78
15.01

135
135
13.5
14.0
14.5
140
145
145
14.0

8.2
19.1
8.8
17.5
18.3

19.6

3,948.4 cu. yds.

469.4 cu, yds,

Helical Corrugated Metal Pipe
10 inch

73.6 feet

=— 11783 Salled Dam Elsvation

Emergancy Splllway 11778 —

‘Wabtsr Laval 11757 —

* Base Cost includes Dam Fill (with be
Core Trench Excavation, an

Grubbing, Seeding, and Fencing co
Costs: [ ionq-] (These are the standard costs fc
Dam Fill {per cubic yard): $ 271

Trench Fill {per cubic yard): $ 255

Seeding (|
Grubbing (|

Tranch Boliom 180" —




Cost/Benefit....

Hard to estimate

® 410 Example:

» Desktop using LIDAR:

o 2 hours @ desk to estimate cu/yd
guantities for preliminary cost-estimate

o $100.00

* Field Survey and Design:
o 4 hour survey under proper conditions
o ~ 6 hour design
o $500.007?
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Thank you for your time,

Beau Kennedy

Goodhue SWCD

104 E 3 Ave

Goodhue, MN

651-923-5286
bkennedy@goodhueswcd.org
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