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IIIII ISG + DRAINAGE

30 + years of
Agricultural Drainage
Experience in
Minnesota and Iowa

IIIII PRESENTATION OVERVIEW
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Repair Summary

Cost Estimates
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IIIII County Ditch No. 6 Watershed

CD 6 primarily lies within Westport, Grove Lake Townships (Pope County) and
Ashley, Raymond Townships (Stearns County)

Direct Watershed Area 5,811 acres

Provides Drainage to approximately 13,964 total acres

Hydrologic soil classification predominantly: A" and “B"”

Land use predominantly: Agricultural Row Crops

Serves as Outlet to: County Ditch No. 11 & Judicial Ditch No. 1

Outlets into: Ashley Creek Public Watercourse
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IIIII County Ditch No. 6 Watershed

i RIS SR v . - iD1,CD6,CO 11 Figure 1
B — @ | Seutee: | Pope Gounly, Minnescia Benefited Area Map

IIIII CD 6 History

» 45,350 feet of Open Ditch
* Mainline, Branch 1, Branch 2

« Some cleaning and bank
slope repairs

1999 Bridge Replacement
(CSAH 58)
« Other undocumented repairs




IIII Legal Grade Determination

* As built profiles from original construction
* 1999 Bridge Replacement Plan (CSAH 58)
« Soil Borings
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IIIII Legal Grade Determination

« Utilized topographic survey, as-built elevations, soil boring elevations,
CSAH 58 inverts to develop profile plot

CD 6 Existing Conditions




IIIII Existing Conditions

+ Sedimentation

IIIII Existing Conditions

+ Sedimentation
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IIIII Existing Conditions

* Vegetation/Sedimentation

IIIII Existing Conditions

« Trees
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IIIII Existing Conditions

» Slough/Bank instabilities/Buffers

IIIII Existing Conditions

« Buffers
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IIIII Existing Conditions

» Tile outlets

IIIII Existing Conditions

Culvert Crossings

2/14/2019

10



IIIII Existing Capacities

* Culvert capacities based on NRCS recommendation 0.50-1.0 in/day and
based on historical ditch and CSAH 58 capacity of 0.50 in/day

Crossing Existing | Existing
Location Material | Size (in)

12+00 CSAH 58 RCP 72x192 Box  -0.42% 0.51

RCP 45x73 Ach  0.07%

21400 TH 28 0.25
RCP 45x73 Ach  0.09%

82+00 CSAH 33 RCP 54x88 Arch  0.70% 0.45
cMp 60 0.30%

109+00  Field Crossing 0.27
cMp 60 0.57%
-0.50%

134400  Field Crossing cMP 72 0.07
0.00%
cMp 60 0.22%

157400 150th St 0.27
cMp 60 0.34%
-0.02%

236450  Field Crossing cMP 84 0.18
0.00%
0.10%

255450  Field Crossing cMP 84 0.29
0.00%
RCP 40x65 Arch  0.43%

302450 CSAH 33 0.64

RCP  31.5x51Arch  0.82%

0+40 Outlet cMp 0.10% 0.10% 0.11
54-+00 CSAH 33 RCP 1.27% 1.27% 0.31
0420 Outlet RCP 0.10% 0.10% 0.80
44+10 175th Street cMP 0.33% 0.33% 0.64

CD 6 Repair Items

2/14/2019
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IIIII Repairs

* Open Ditch Cleaning
* Slough Repairs

» Tree Clearing

« Tile Outlet Repairs

» Side Slope Seeding
Buffer Seeding

IIIII Repairs

+ Bank Stabilization/Side Slope Flattening

2/14/2019
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IIIII Repairs

« Alternative Side Inlets
==

IIIII Repairs

» Alternative Side Inlets

2/14/2019
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IIIII Proposed Capacities

* Culvert capacities based on NRCS recommendation 0.50-1.0 in/day and
based on historical ditch and CSAH 58 capacity of 0.50 in/day

Existing Proposed Proposed
Crossing g Drainage | Proposed | Proposed | Proposed |Pipe Dr:
Location i Coefficient | Material | Size (in)

12400 y
TH28 RCP 4573 Arch — 0.07% 025 RCP  72x120Box  0.10% 053 053

21400 RCP  45x73Arch  0.09%

82400  CSAH33 RCP  54x88Arch  0.70% 045 RCP % 0.10% 049 0.49

cmp 60 0.30% 07 RCPOFHP 72 0.12% 025 ot

109+00  Field Crossing ~ CMP. 60 0.57% -’ RCP or HP 72 0.12% 0.25

007 RCPOFHP 72 0.10% 024 oo

134400 Field Crossing  CMP 72 -0.50% RCPorHP 72 0.10% 024

cmp 60 0.22% 07 RCP 72 0.10% 025 s
157400 150th St cwp 60 0.34% RCP 72 0.10% 025
o018 RCPOrHP 60 0.15% 026 .
236450 Field Crossing  CMP 84 -0.02% . RCPOFHP 60 0.15% 026
o5 RCPOrHP 60 0.13% 025 o5
255450  Field Crossing  CMP 84 0.10% RCPOrHP 60 0.13% 025
RCP  40x65Arch  0.43%

302450 CSAH 33 RCP 31.5x51 Arch  0.82% 0.64 Lower*  40x65 Arch _0.10% 0.64 0.64
0+40 Outlet cmp 36 0.10% 011 RCPOrHP 42 0.25% 051 051
54400 CSAH33 RCP 24 1.27% 031 RCPOFHP 30 0.20% 053 053
0420 Outlet RCP a8 0.10% 0.80 RCPOFHP 42 0.10% 056 056
44410 175thStreet  CMP 24 033% 064 RCPOrHP* 24 0.10% 065 065

*May have wetland impacts i lowered

y -
L

etland Impacts

2/14/2019
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IIIII Potential Wetland Impacts

» Identified wetlands through level 1 aerial review-Types 1 through 4
» Potential wetland impacts calculated with Van Schifgaarde equation
+ Compared lateral effects of lowering culverts and cleaning ditch

* Future review with BWSR/WCA for impacts and potential mitigation

Lateral Effect Potentail
Crossing Location| From Lowering | Lateral Effect
Culvert (ft) Area (AC)
b

237+00 Field Crossing 0.04
256+00 Field Crossing 2.4 0.02
302+00 CSAH 33 18.3 2.27
0+00 Field Crossing 1.2 0.02
0+00 Field Crossing 3.4 0.03
44+50 175th Street 16.1 1.21

2/14/2019
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IIIII Potential Wetland Impacts

« 175t Street-Branch 2
* 0.04 acre impacts under this option
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IIIII Potential Wetland Impacts

+ CSAH 33-Mainline
+ Has major impacts on DNR Public Waters and USFWS
» Culvert is over 2-feet high with upstream areas of JD 1 over excavated

impacts

» Lower culvert by 0.5 for positive drainage (0.22 acres of wetland impacts*
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«  Lower culvert by 0.2 feet for flat drainage from 490t Ave (0.02 acres of wetland
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IIIII Potential Wetland Impacts

in
Cr 5

IIIII Public Waters Impacts

Repairs in Public Waters will be avoided
No repairs to outlet structures or berm structures
No fill placed in Public Waters or wetlands
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IIIII Public Waters Impacts

« Repairs in Public Waters will be avoided
* No repairs to outlet structures or berm structures
« No fill placed in Public Waters or wetlands

PROFILE LEGEND

o

2/14/2019

18



2/14/2019

Multi-Purpose Drainage Management

Coveli' Crop 1 ]
Crop Rotation

Residue Management |
Nutrient Management |

. | ]
Grassed Waterways
Controlled Drainage 1

Alternative Side Intaket

|
Wetland Restoration |
Wetland Enhancement
Storage-Treatment Basin
Watet + Sediment Coqtrol Basin (WASCOBs)
Woodchip Biorleactor +

Buffe( Strips

- Saturated Buffers

ALTERNATIVE
SIDE INLET
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IIIII Multi-Purpose Drainage Management Plan

CD 6 Cost Estimates

20



IIIII Road authority cost + Landowner cost

LANDOWNER RESPONSIBILITY

ROAD AUTHORITY RESPONSIBILITY

LANDOWNER RESPONSIBILITY

Culvert Crossing

IIIII Temporary & Permanent Damages

' ' Temporary Damages
+ Estimated 15-25 foot wide
for spoil leveling outside
of 16.5-foot easement

Estimated 23.7 acres
(mainline) and 2.9 acres
(Branch 1)

anent Damages
16.5 foot (1-rod) Buffer
Strip (Acquired)
Additional 2-12 feet for

side slope flattening

Estimated 5.5 acres
(mainline) and 0.8 acres
(Branch 1)

Final damages measured
after construction

2/14/2019
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Repair Cost Estimate

CD 6 REPAIR COSTS

CROSSING SUBTOTAL] 16,108
I.ANDOWNER REPAIR COST (STANDARD REPAIR) § 683,898
I MAIN OPEN DITCH SIDE SLOPE FLATTENING[ § 360,852
I BRANCH 1 SIDE SLOPE FLATTENING| § 92,147

TOTAL SIDE SLOPE FLATTENING COST § 452.999

LANDOWNER REPAIR COST (WITH SIDE SLOPE FLATTENING) § 1.136.898

ROAD AUTHORITY REPAIR COSTS
MAIN

ROAD AUTHORITY SUBTOTAL]

COMPLETE REPAIR COST § 1,625,529

- $38,000 Estimated eligible for outside funding
on Alternative Side Inlets

IIII Conclusion

CD 6 is in need of repair to address sedimentation, vegetation, culvert
repairs, and erosion

« Typical ditch repairs occur 8-10 years, CD 6 is beyond average
maintenance period
Repairs to CD 6 should follow the items listed in the repair report to

address ditch maintenance, and limit wetland and public water
impacts

2/14/2019
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Judicial Ditch No. 1 Watershed

IIIII Judicial Ditch No. 1 Watershed

JID 1 primarily lies within Grove Lake Township (Pope County) and Raymond,
Ashley Townships (Stearns County)

Direct Watershed Area 6,528 acres

Hydrologic soil classification ranges between: “"A” and “B”

Land use: Wetland Complexes and Agricultural Row Crops

Outlets into: County Ditch No. 6 Mainline

I
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IIIII JudiciaIDitch No. 1 Watrshed

= i e dis L s S J01,CD6,CD 11 Figure 1
—_——— @ Saursa; Page Courty Manesatn—— J) { Benefited Area Map

IIIII JD 1 History

1907 Original Construction
36,100 feet of Open Ditch
Mainline, Branch 1, Branch 1
Fork, Branch 2, Branch 2 Fork
Branch 1 Fork- Abandoned

19405 Minor Repairs

1982 Open Ditch Repairs
Mainline and Branch 2

1992 Open Ditch Repairs
Mainline and Branch 2 L
Cease and desist order by Army
Corps for over excavation

1995 Army Corps Permit
Weirs and wetland restorations
as mitigation for over
excavation

T

2/14/2019
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JD 1 Legal Grade

IIIII Legal Grade Determination

» 1907 original design blueprints
» Reference documents and correspondence between SRWD and Army Corps

* No culvert records
Soil Borings

Fhraxriche 5o £

2/14/2019
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IIIII Legal Grade Determination

» Utilized topographic survey, original design profile, soil boring elevations,
correspondence documents, to develop profile plot

« Majority of mainline and Branch 2 determined to be over excavated

JD 1 Repair Items

26



IIII Repairs

Open Ditch Cleaning
(Branch 1)

Slough Repairs

Tree Clearing

Tile Outlet Repairs
Alternative Side Inlets
Side Slope Seeding
Buffer Seeding

IIII Proposed Capacities

Culvert capacities based on NRCS recommendation 0.50-1.0 in/day and
based on historical ditch and CSAH 58 capacity of 0.50 in/day

Proposed
Station Crossing Existing [ Existing | Existing [ Di ge |Proposed|Proposed|Proposed| Drainage
Location Material | Size (in) |Slope (%)|Coefficient| Material | Size (in) |Slope (%)| Coefficient
(in/day) (in/day)
Mainline
38+50  Field Crossing CcmP L Cr 0.30 HP or RCP ) ES 0.50
60 0.02% 48 0.05%
61+00  Field Crossing ~ CMP £ 0.02% 031 HPorRCP 18 0.05% 053
60 0.02% 48 0.05%
77+00  Field Crossing CMP 96 0.02% 0.57 n/a n/a n/a 0.57
104400  490thAve  RCP-Arch /0. X 122" 0.38% 10.78 n/a n/a n/a 10.78
77.5"x 122" 0.24%
178+50  Field Crossing RCP - O 7.95 HP or RCP 8 O3 1.08
48 1.55% 36 0.10%
218+50 365th St CMP 68 0.11% 2.72 HP or RCP 48 0.10% 1.97
Branch 1
7+50  Field Crossing CMP 36 1.40% 2.19 HP or RCP 30 0.20% 0.99
Branch 2
0+00 Outlet CMP 36 0.37% 0.23 n/a* n/a n/a 0.23
28+50  Field Crossing CMP 36 0.01% 0.16 n/a* n/a n/a 0.16

*May have wetland impacts if lowered

2/14/2019
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IIIII Proposed Capacities

* Culvert capacities based on NRCS recommendation 0.50-1.0 in/day and
based on historical ditch and CSAH 58 capacity of 0.50 in/day

2/14/2019
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IIIII Potential Wetland Impacts

» Identified wetlands through level 1 aerial review-Types 1 through 4
» Potential wetland impacts calculated with Van Schifgaarde equation
+ Compared lateral effects of lowering culverts and cleaning ditch

* Future review with BWSR/WCA for impacts and potential mitigation
* Assumed if CSAH 33 culvert is lowered

Lateral Effect Potentail
Crossing Location | From Loweri Lateral Effect
Culvert (ft) Area (AC)
1.8

38+50 Field Crossing

0.02
61+00 Field Crossing 0,3 0.01
178+00 Field Crossing 0.5 0.00

2/14/2019
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IIIII Potential Wetland Impacts

+ CSAH 33-Mainline

+ Has major impacts on DNR Public Waters and USFWS

+ Culvert is over 2-feet high with upstream areas of JD 1 over excavated

«  Lower culvert by 0.2 feet for flat drainage from 490t Ave (0.02 acres of wetland
impacts

Lower culvert by 0.5 for positive drainage (0.22 acres of wetland impacts*

1380
1370
gt =2
B= = pAgTECT by'nd
b CONER i BCP ARCH | ExsTociar eee aRce ) 1
S . P 1360
CLLYERT @2 10% - ————
: I VEPLIBAT
ERTIMAT | / EXETING 315" RCP 3ROH (3)
: ! (R
MEEtiga 1350
"
L i 1] iy
ER e
EXISTG TOE OF | s L s
- i DETOH RIGHT, TVR. | B It Faatin 1240
e e g e il et T T B SR SRS S ] SRR L
{5 b LAt 1 . : | ST
------- e e nteie st 1= 2 - \
BTG TOE OF @ L LEGAL O CHGRALE. T, L
DCHLERT TYR
1320
; =& =g z -l o - o8 - - . =B =9 =3 =% =5
t HH BE HE HE 2B | HE | BE ' BE HE BE | Hd BpE. EH HE HE
o AT T ] B0 £ W0 T T L L] -0 W Eal] TI00 0 1310

IIIII Public Waters/USFWS Impacts

Repairs in Public Waters will be avoided
* No repairs to outlet structures, weirs, or berm structures
« No fill placed in Public Waters or wetlands

No cleaning through DNR or USFWS areas
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IIII Repair Cost Estimate

JD 1 REPAIR COSTS

MAIN OPEN DITCH 126,972

BRANCH 1 OPEN DITCH| 47 833

OPEN DITCH REPAIRS SUBTOTAL] 174,805

MAIN - FIELD CROSSING STA. 38+00] 20,683

MAIN - FIELD CROSSING STA. 61+00] 20,683

MAIN - FIELD CROSSING STA. 17 ‘*ﬂ 18,621

BRANCH 1 - FIELD CROSSING STA 7+50] § 10,054

FIELD CROSSING SUBTOTAL] 70,041

I WAIN - 365TH STREET CROSSING] 5 24,532
1 ROAD AUTHORITY CROSSING SUBTOTAL] 24,532
COMPLETE REPAIR COST $ 269,378

- $14,150 Estimated eligible for outside funding
on Alternative Side Inlets

T
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IIIII Conclusion

JD 1 is in need of repair to address sedimentation, vegetation, culvert
repairs, and erosion

Majority of mainline is below legal grade

Tree clearing on Branch 2 and areas of mainline

Branch 1 in need of full repair

Repairs to JD 1 should follow the items listed in the repair report to
address ditch maintenance, limit wetland, public water, and USGWS
impacts

2/14/2019
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IIII County Ditch No. 11 Watershed

CD 11 primarily lies within Westport, Grove Lake Townships (Pope County)
and Ashley Township (Stearns County)

Direct Watershed Area 1,625 acres

Hydrologic soil classification ranges between: “"A” and “B”

Land use predominately: Agricultural Row Crops

Outlets into: County Ditch No. 6 Branch 1

JD1,C0B,CO 1 Figure 1
Fope Caunly Minects €D 11 Benefited Area Map

ety Febe

2/14/2019
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IIIII CD 11 History

1907 Original Construction
16,500 feet of Open Ditch
1993 Open Ditch Repairs
«  Small cleaning
2016 Open Ditch Repairs
« Small cleaning near outletinto |
Branch 1 |
Undocumented ditch reroutes

2/14/2019
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IIIII Legal Grade Determination

» 1907 original design profile on gridded paper
» Reference documents and correspondence between SRWD and Army Corps

* No culvert records
Soil Borings

IIIII Legal Grade Determination

» Utilized topographic survey, original design profile, soil boring elevations, to
develop profile plot
* Minor adjustments to grade lengths from soil borings, straightened ditch areas

okt b g oW wn R i Bouaa

2/14/2019
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CD 11 Repair Items

IIIII Repairs

* Open Ditch Cleaning

* Slough Repairs

» Light Vegetation Clearing
« Tile Outlet Repairs

+ Alternative Side Inlets

» Side Slope flattening

+ Buffer Seeding

2/14/2019

36



2/14/2019

IIIII Side Slope Flattening

+ Bank Stabilization/Side Slope Flattening

IIIII Proposed Capacities

» Culvert Capacities based on NRCS recommendation 1.0 in/day for
agricultural drainage

Existing Pr
. ion| EXisting | Existing Size i Proposed | Proposed Drainage
Crossing Location | vz terial (in) Material | Size (in) ient
(in/day)
HP 42 115

71450 FIELD CROSSING CMP 42 Arch-58 Arch 2.14

97450 FIELD CROSSING cmp 48 0.53 0.10%

112450  FIELD CROSSING RCP. 36 3.00

126400  FIELD CROSSING cmp 30 0.60 HP 30 0.40% 155
136+50 110TH AVE cmp 33 131 RCP. 30 0.10% 132
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Public Waters/Wetland Impacts

IIIII Public Waters Impacts

Repairs in Public Waters will be avoided
No Public Waters directly within CD 11 watershed
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Cost Estimates

IIIII Temporary & Permanent Damages

L Y N o4

—— Temporary Damages

- + Estimated 15-25 foot wide
for spoil leveling outside

- E of 16.5-foot easement

+ Estimated 4.8 acres

-

Permanent Damades
16.5 foot (1-rod) Buffer
Strip (Acquired)
Additional 2-12 feet for
side slope flattening
Estimated 1.1 acres
Final damages measured
after construction

2/14/2019
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IIII Repair Cost Estimate

CD 11 REPAIR COSTS

MAIN OPEN DITCH| § 203,696

FIELD CROSSING (STA. 97+450)] §
FIELD CROSSING (STA. 125+00)] §
LANDOWNER REPAIR COST (STANDARD REPAIR) § 235,554

[ MAIN OPEN DITCH SIDE SLOPE FLATI'MI $ ‘.'9.36_8'
LANDOWNER REPAIR COST (WITH SIDE SLOPE FLATTENING) § 314,921
ROAD AUTHORITY REPAIR COSTS
110TH AVENUE| § 18,631

COMPLETE REPAIR COST § 333,553

- $16,000 Estimated eligible for outside funding
on Alternative Side Inlets

T

IIII Conclusion

+ CD 11 is in need of repair to address sedimentation, vegetation,
culvert repairs, and erosion

+ Repairs include open ditch cleaning, vegetation removal, side slope
flattening, tile outlets, culverts, and buffer seeding

« Typical ditch repairs occur 8-10 years, CD 11 is beyond average
maintenance period

+ Repairs to CD 11 should follow the items listed in the repair report to
address ditch maintenance, limit wetland and public water impacts

2/14/2019
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IlII Repairs-Cleaning

JO1,C06, CO 11 Figure 2
Pape County, Minnesots Repair O ow Map

T
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IIIII Repairs-Culverts

i JD1,COE.CO 1 Figure 3
ISG — @ e i Pupe Caunty, Minmeso
. Source: s Vit Yool Culverts Map

JD1,C06,CD 1N Figure 4
e Public Waters Map
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IIII Cost Estimate Summary

0 11 REPAIN COSTH

€ 6 REPATR COSTS

MAIWGPERDICHIS 203,600
50 125 L S—A
ER—T

LANCIOVWER REPAIR COIBT [STANOARD REPAIR) § 318384

WA OPER DITCH S08 SLCPE FLATTRNNG § _ 7ia]

LANCWNER N

TOTAL SIIE SLORE FLATTENID COBT § 432 190 MAIN DFENDITCe] 5 1a6.u7i |
FRARCH 1 CoEN

LANDOWNER REPAIR COST (WITH SIIE SLOPE FLATTENNG] § 1136698
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WA - SE I3 (3TA 90
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- Landowner Costs (Standard Repair):$1,164,298

- Landowner Costs (Side Slope Flattening):$1,696,665
- Road Authority Costs:$531,794

- Total Project Cost: $2,228,459

*Does not include potential mitigation costs

IIII Conclusion

« CD6,ID 1, and CD 11 are in need of repairs to address
sedimentation, vegetation, culvert repairs, and erosion

+ Repairs include open ditch cleaning, vegetation removal, side slope
flattening, tile outlets, culverts, and buffer seeding

+ Repairs should follow the items listed in the repair report to address
ditch maintenance, limit wetland and public water impacts

« Currently 3 separate ditch systems-recommend consolidating to 1
system if approved by the Board to treat as 1 system given the
hydraulic connections
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