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EXECUTIVE SUMMARY

Le Sueur County Ditch 23 (CD 23) is a large drainage system with 16,096-acres which is drained by multiple public open ditch and tile networks
as well as private tile systems and drainage ditches. CD 23 serves as the outlet for many public drainage systems that include Le Sueur CD 6,
CD 16, CD 21, and CD 5. The watershed which is benefitted by CD 23 drainage system is 7,453-acres. CD 23 drains into an unnamed
watercourse and eventually outlets into the public watercourse Le Sueur Creek. The watershed is gentle rolling hills and is mainly comprised of
agricultural land, wooded areas, and pasture.

Investigation through survey, drone, and site visits, found most of the CD 23 systems to be in disrepair including but not limited to sediment
accumulation, side slope failures, culverts in deteriorating condition, and vegetation within banks and buffers. An option was presented to
landowners that included comprehensive repairs to the system. Comprehensive repairs were outlined in this report as Option 2.

Through multiple landowner meetings in November 2019, March 2020, December 2021, and March 2022, landowners provided feedback
which primarily consisted of prioritizing repair locations to reduce the scope of work and associated costs. Following the March 2022 landowner
meeting, a mailed notice was sent to landowners adjacent to CD 23 public open ditch to request and inform where priority repairs are needed.
Six landowners responded and requested repairs. All the requested repairs were included in priority repairs in addition to two additional repair
locations added by the Engineering. The additional areas include the replacement of the Mareks Lake outlet structure and Spur 8 side slope
repairs. Priority repairs were outlined in this report as Option 1.

Through investigation of the system and multiple discussions with landowners, additional repairs have been investigated but will not be pursued
at this time. The findings were outlined throughout this report. The additional repairs include preliminary costs and concepts for multipurpose
drainage management (MDM) practices including storage and alternative side inlets. The Le Sueur Soil and Water Conservation District (SWCD)
applied for Board of Water and Soil Resource Multipurpose Drainage Management Clean Water Funds grant to install 47 alternative side inlets.
Unfortunately, the grant was not awarded for the system. The Drainage Authority and county staff will continue to pursue grants for installation
of storage, alternative side inlets, and other MDM practices.

In addition, there was concerns with the outlet of CD 23, the unnamed watercourse. The outlet was analyzed for clearing of obstructions such
as trees jams, trees within the banks, and beaver dams one mile downstream of the CD 23 outlet. Discussions with private landowners that are
not included in the benefit role of the CD 23 system favored continuing discussions and implementation of storage to reduce impacts to
downstream areas through less flooding, and less erosive flows. Landowners in this location favored managing tree removals and removing log
jams privately.

The Engineer recommends completing priority repair outlined in Option 1 to CD 23. Two approaches were considered for the construction
timeline which included 1). constructing priority repairs as one construction contract over one construction season and 2). constructing the
priority repairs in three construction contracts over three years. The Engineer recommends completing the priority repairs as one project as
there is material, planning, coordination, and mobilization cost savings as well as inflation considerations for yearly rising construction costs.
Constructing priority repairs outlined in Option 1 is estimated to cost $365,043 when completing the repairs as one project saving a potential
$80,895 as compared to the $445,938 project cost when completing the repairs in phases over three years.

It is recommended to continue efforts to address repairs systematically on the lower priority areas that are in disrepair and not included in
Option 1, particularly the many culverts that are in the system. Many of the system culverts are in poor condition and are susceptible to erosion.
Continuing efforts to repair and replace culverts by doing smaller repair projects per year could reduce the financial burden on landowners.
Comprehensive repairs are outlined in Option 2 with estimated cost of approximately $2,002,170 for open ditch repairs and approximately
$1,608,290 to $1,850,430 for both priority 1 and priority 2 culverts depending on approach of material usage. Comprehensive repairs that are
outlined can be used as a guide for future repair projects.

SYSTEM WATERSHED

Le Sueur County Ditch No. 23 (CD 23) is a 16,069-acre watershed located east of the City of Le Center. The watershed lies in Montgomery,
Lexington, and Cordova Townships in Le Sueur County and includes a portion of the City of Le Center. The benefitting landowner watershed for
CD 23 drainage system is 7,453-acres. CD 23 is primarily drained by the Main open ditch. The Main open ditch contains four open ditch spurs,
Spur 2, Spur 2 Stub, Spur 8, Spur 9, and Spur 10 Cutback as well as subsurface drainage tile including the Main tile, Spur 1, Spur 3, Spur 4,
Spur 11, and Spur 12.

Five other drainage systems drain into CD 23, Le Sueur CD 6, CD 16, CD 21, and CD 50. Le Sueur CD 6 supplies an outlet for the public water,
Greenleaf Lake, in the SE % Section 19 of Montgomery Township and drains generally north and west. CD 6 Main open ditch outlets into Spur
8 open ditch of CD 23 at County Road 136 in the SW ¥4 Section 7 of Montgomery Township. Le Sueur CD 16 systems comprises of open ditch
and flows through public water, Borer Lake. CD 16 outlets into CD 6 in the SE ¥4 of Section 18 of Montgomery Township. Le Sueur CD 50 open
ditch system begins in the NE ¥4 of Section 11 of Cordova Township and generally drains north and west to its outlet into an Unnamed public
watercourse located at the crossing of County Road 110 in the NW % of Section 3 of Cordova Township. Le Sueur CD 21 open ditch system
begins in SE % of Section 33 of Lexington Township and generally flows north, while crossing County Road 110 twice. CD 21 outlets into an
Unnamed public watercourse approximately 1,500 feet downstream of the Highway 99 crossing. The Unnamed public watercourse in which CD
50 and CD 21 drain into outlets into Spur 10 Cutback open ditch of CD 23 in the NW % of Section 28 of Lexington Township. Le Sueur CD 26
open ditch system flows west from the City of Le Center. CD 26 open ditch outlets into a private ravine that drains in CD 23 Main open ditch.

The outlet of CD 23 is located at West Prairie Street along the east-west section line between Section 19 and Section 30 of Lexington Township
and outlets into the Unnamed watercourse. The Unnamed watercourse was removed from the public watercourse determination by
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commissioner’s order. The watercourse continues to flow southwest and outlets into DNR Public Watercourse Le Sueur Creek 145-feet east of
County Road 113. Three public water basins are located within the CD 23 watershed, Mud Lake, Mareks Lake, and Sautter Lake. Mud Lake is
located in Section 11 and 12 of Lexington Township online of the Main open ditch. Mareks Lake outlets into Spur 2 open ditch in the NW %4 of
Section 25 of Lexington Township. Sautter Lake is located in Section 27 and 28 of Lexington Township and is offline of the public ditch system.
See Public Waters, Public and Conservation Lands Map in Appendix B.

The watershed is mainly comprised of agricultural lands and open ground pasture. The soils within the watershed consist of hydrologic soil
classification type “C” and “D”. These soils have low infiltration rates and high runoff potential which can contribute to sloughing and erosion of
the ditch slopes. The topography throughout the watershed is gently rolling with an elevation difference of approximately 115-feet. Watershed
maps are available in Appendix B to display the boundary for the CD 23 system.

HISTORY

The county provided records of the CD 23 system showing that the ditch was established in 1904. The establishment of the ditch included
construction of the Main open ditch, Spur 1, Spur 2, Spur 3, and Branch A and B of Spur 2 open ditches. In 1968, an improvement was completed
which deepened and widened the existing open ditches, added open ditch Spur 8, Spur 9, Spur 10 Cutback, and Spur 2 Stub, and added public
drainage tiles Spur 5, Spur 6, Spur 11, Spur 12, Branch 1 of Spur 9, and Branch D of Spur 9. Although the improvement deepened and widened
the open ditch, there was still limited grade at the outlet of the ditch with 0.00% legal grade established for 10,200-feet of the Main open ditch.
During the improvement there were petitions for elimination of open ditch Spur 9 and Spur 10. Spur 9 was not eliminated from the final amended
engineer’s report and Spur 10 was modified for cleaning of only 600-feet of the spur and was called Spur 10 Cutback. The remaining channel
upstream of Spur 10 Cutback is an Unnamed Public Watercourse. Some additional work has been done on the system including brush and tree
cleaning in 1986 and erosion damage repairs in 1994 with FEMA aid.

Recent repairs have been completed on the system. In 2021, there was replacement of a couple of culverts and armoring for erosion protection.
Additionally, there was repair work completed in 2022 which included bank repairs and armoring of Crossing #13.

—————— T P ¥

Figure 1: Crossing #13 prior to 2022 repairs to sloughing and erosion protection

Redetermination of Benefits

A redetermination of benefits for CD 23 was completed and approved by the Drainage Authority in 2021. The redetermination of benefits
included assessments to the benefitted landowners in the CD 23 watershed and acquisition of the 16.5-foot buffers along all public open
ditches. In total, the buffers included acquisition of approximately 56.6-acres of land with an estimated associated cost of $347,000. The
redetermination of benefits included outlet fees for the public drainage systems that drain directly into CD 23 including Le Sueur CD 6 and CD
21. CD 26 did not receive an outlet fee due to the location of the CD 26 outlet near the CD 23 system outlet and limited length of CD 23 ditch
utilized for benefit. The benefits as determined from the viewers were approximately $12,900,000.

Early Coordination and Preliminary Reports

A preliminary repair report was completed in July 2018. The preliminary repair report included assessment of the condition of ditch, legal grade,
culvert sizing, and recommended repairs with associated cost. ISG had multiple landowner meetings prior to the submission of the report.
Landowner meetings took place in November 2019, March 2020, and December 2021. Following the December 2021 landowner meeting, a
draft repair report was submitted, and the findings were presented to the landowners in March 2022. The draft repair report has been updated
herein to include feedback from landowners and the Drainage Authority from various meetings as well as update changes due to work that has
already been completed on the ditch in recent years and changes in construction costs.
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Additional coordination with the DNR was completed in junction with repair items impacting public waters, such as the Mareks Lake structure
replacement. A public waters permit has not been submitted and will be coordinated upon approval from the Drainage Authority.

Investigation of External Sources of Funding and Technical Assistance

Section 103E.015, Subd. 1a of the Drainage Code requires that an investigation of external sources of funding and technical assistance be
conducted prior to the Engineer's report for repair. The funding can be used for wetland preservation or restoration or creation of water quality
improvements, flood control, or alternative measures. The sources of funding authorized under the drainage statute can be used outside the
benefited area but must be used in the watershed of the system.

The investigation of external sources of funding and technical assistance for CD 23 was conducted by ISG and county staff on behalf of the
Drainage Authority. The following describes the results of that investigation.

Soil and Water Conservation District (SWCD)

Board of Water and Soil Resources (BWSR) - Multipurpose Drainage Management (MDM) - Clean Water Funds
Department of Natural Resources - Conservation Partners Legacy

US Fish and Wildlife Services

PwbdPE

The Mareks Lake outlet structure is currently dilapidated and in need of replacement. The public water basin provides high quality habitat and
ability for water storage with the replacement of the outlet structure. Multiple avenues of funding were explored to assist in funding the
replacement of the structure. The Le Sueur County SWCD, Drainage Authority, and ISG met with the DNR to discuss the possibility of applying
for the DNR - Conservation Partners Legacy (CPL) grant for the replacement of the Mareks Lake structure. There was limited historical data on
the structure’s installation or ownership. There was also no water quality data or fish or macroinvertebrate monitoring for Mareks Lake. Due to
limited public access and limited monitoring data, there is little evidence of its value as a habitat resource and with no public access there is
little public recreational value to the basin. Therefore, there was a low likelihood of receiving the grant based on the CPL grant goals. Continued
discussions of available funding sources for Mareks Lake took place with the US Fish and Wildlife Service. There was interest in utilizing the
basin for local storage by raising the maintained pool area. There was limited interest from landowners adjacent to Mareks Lake due to possible
impacts to lands and drainage around the lake.

The Le Sueur County SWCD applied for $81,190.75 through the BWSR Multipurpose Drainage Management - Clean Water Funds for fiscal year
2023. The grant proposal included the construction of 47 ASI throughout the ditch systems in areas that have experience gully erosion or may
provide temporary storage for 24-48 hours. In total, the ASIs would provide an estimated 117 acre-feet of storage, 23.5 tons per year sediment
reduction, 70.5 tons per year soil savings, and 141 pounds per year phosphorus reduction. Unfortunately, the grant proposal did not score high
enough to receive funding. There is a possibility if there is a continued interest to submit a grant proposal for next year’s submission in fiscal
year 2024. The grant proposal will be reviewed to ensure its competitiveness and alignment with the grant’s goals.

Additional areas for storage implementation including wetland restorations, wetland enhancements, and storage areas have been identified
with interested landowners. Concepts with preliminary cost estimates have been included in the repair report.

Potential locations and additional BMPs are shown on the Multipurpose Drainage Management map in Appendix B and will be presented to
landowners. More detailed concepts for storage with cost estimates will be reviewed with landowners to provide comment and direction moving
forward. Furthermore, additional BMPs can be implemented with this project, if requested.

SYSTEM INVENTORY

This document has been prepared using the original CD 23 drawings and alignment maps provided by Le Sueur County, a topographic survey
done by ISG in August 2017, LiDAR contours, Minnesota Department of Natural Resources (DNR) Watershed lines, and drone and aerial
photographs. A map illustrating the CD 23 repair options can be found in Appendix B. An inventory of items needing repair was accomplished
for CD 23 using the results of drone flights and topographic survey. Additional photos and video from drone flight can be provided upon request.

The following paragraphs describe the various types of damage that have been observed on CD 23.

Sediment Deposition + Vegetation Growth

A review of the cross-sections in the repair plans indicates that the existing ditch bottom widths and side slopes vary widely due to sedimentation
and side slope damage. When the existing and legal profiles are compared, sediment accumulation on average is 0.5-feet with areas identified
up to 2-feet above legal grade.

Deposited sediment provides an opportunity for vegetation growth in the bottom of the channel. The effects of vegetation in the ditch vary
depending on the type present. Sediment, grasses, and cattails in the ditch bottom can impede water flow leading to localized flooding during
storm events. Sediment deposits along with vegetation growth can cause the ditch to meander potentially eroding side slopes.
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Figure 2: Sediment and vegetation growth in center Spur 2 open ditch at Sta. 105+00

Figure 3: Sediment and vegetation growth in center of Spur 9 open ditch at Sta. 75+00

Buffers

The Minnesota Buffer Law States that there must be 50-foot buffers along lakes, rivers, and stream and 16.5-foot (1-rod) buffer on public
ditches. The CD 23 open ditch system is required to follow the buffer law and incorporate a 16.5-foot buffer along the entirety of the open ditch.
A majority of CD 23 complies with the Minnesota Buffer Law. However, there are a few select landowners that are out of compliance with buffer
installation and establishment. Buffer strips help prevent sediment from entering the ditch as well as sloughing of the ditch side slopes.
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Figure 4: Limited buffers on the Mainline open ditch

Trees and Shrubs

Trees and shrubs growing in or falling into a ditch restrict flow. The trees also provide a canopy across ditch banks and buffers creating poor
conditions for grasses and other native vegetation in the buffer to grow. This makes the ditch more susceptible to erosion. Perennial grass along
the ditch bank and on side slopes provides dense root growth, creating stable banks and reducing erosion. The following photos show examples
of tree and shrub in the open ditch or within the 16.5-foot buffer.

Figure 5: Trees and brush on ditch banks and in buffer area on the Mainline open ditch at Sta. 3+00
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Figure 7: Trees within bffer on Spur 9 open ditch at Sta. 19+00

Outlets + Intakes

Many tile outlets within the open ditch are failing and causing or have the potential to cause erosion. Examples of failing tile outlets would

include bent, broken, covered, crushed, or completely washed away tile outlets. Almost all tile outlets do not have riprap to protect the ditch
banks.
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Figure 8: Erosion at tile outlet

Sloughing

Sloughing was identified at various locations along the ditch. Sloughing occurs when the bank of a ditch shears and collapses into the ditch. The
main causes of sloughing include overland flow overtopping the ditch bank, lack of buffer vegetation, steep side slopes, and meandering of the

ditch. When sloughing occurs, it deposits sediment in the ditch restricting flow. Sloughing was identified at various locations along the ditches
in CD 23. The figures below show areas of sloughing.
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Figure 11: Sloughing on the Mainline open ditch at Sta. 313+00
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Ditch Bank Erosion and Washouts

Gully erosion through the banks of the ditch was identified and is causing substantial deposition of sediment to the open ditch and adjacent
landscape. Gully erosion occurs when runoff becomes concentrated and cuts through the ditch bank. These uncontrolled inlets become the
avenue for sediment disposition in the ditch. Gully erosion can be seen in the figures below.

,/ 254 7 s ot ; i xR O % 4
Figure 13: Gully erosion on Mainline open ditch in NW Y2 NW ¥4 of Section 23 of Lexington Township
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Field + Road Culvert Crossings

County Ditch No. 23 had a total of 37 culvert crossings. The culvert crossings consist of 11 road crossings, 9 driveway crossings, and 17 field
crossings. The sizes range from 120-inch to 42-inch and a majority consist of corrugated metal pipe (CMP). Crossings throughout the ditch
system were found to be in varying levels of deterioration, undersized, unmaintained, and unprotected. Many of the culverts are in poor condition,
while some appear to have adequate conditions for their use. The figures below display deteriorating culverts on CD 23 open ditch.

Figure 15: Outlet of CD 23. Erosion around 102-inch culvert at West Prairie Street (Crossing #1)
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Figure 17: Rusting 96-inch culvert with little cover in NE ¥ NE ¥ of Section 28 in Lexington Townsip on Mainline (Crossing #7)
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Figure 18: 84-inch Culvert/bridge in the NW Y2 NW ¥4 of Section 27 of Lexington Township on Mainline (Crossing #8)

Figure 19: Sloughing on Min tch in W 4 NE ¥4 Section 27 of Lexington Township (Crossing #9)
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Figure 20: 72-inch culvert showing signs of erosion at County Road 125 crossing on Mainline. (Culvert #18)

Figure 21: Restricted flow in 48-inch culvert in SW ¥ NW ¥4 of Section 26 o Lexington Township on Spur 9 (Crossing #27)
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Figure 23: 48-inch Culvert showing signs of erosions the need for ditch cleaning at 376t Street crossing on Spur 2 (Culvert #37)

Bridge Crossings

There are 4 bridge crossings on CD 23 Main open ditch, Crossings # 2 through Crossing #5. Crossing #3 and Crossing #5 supply crossings for
County Road 114 and CSAH 11, respectively. Both of road crossings are graded for road travel and are in good condition. Crossing #2 through
Crossing # 4 are field bridge crossings.

Tiles

There are 6 spurs of subsurface tile in the CD 23 system, Main tile, Spur 1, Spur 3, Spur 4, Spur 11, and Spur 12. The Main tile is a continuation
of the Main open ditch located in Section 12 of Lexington Township. The Main tile drains to the south for approximately 2,660-feet with a 12-,
14-, and 16-inch tile at a grade of 0.15%. Spur 11 is a lateral of the Main tile and consists of 340-feet of 8-inch tile.

Spur 1 tile is located in Section 11 of Lexington Township and outlets into the Main open ditch. Spur 1 tile generally drains southeast for
approximately 3,880-feet with 10-, 12-, 14-, and 16-inch tile at grades of 0.40% and 0.12%.

Spur 3 is located in Section 14 of Lexington Township and drains southeast to its outlet into the Main open ditch. Spur 3 consists of 2,400-feet
of 12-inch tile with grades of 0.20%, 1.30%, and 0.15%.

Spur 4 is located in Section 27 of Lexington Township and drains north to its outlet into the Main open ditch. Spur 4 is approximately 650-feet
in length and consists of 14-inch tile at 0.20% and 1.00% grades.
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Spur 12 is located in Section 13 and 14 of Lexington Township. Spur 12 generally drains west and outlets into the Main open ditch. Spur 12
consists of 2,300-feet of 12-inch tile with grades of 0.50%, 1.90%, and 0.25%.

The tile spurs were additions to the CD 23 system during the improvement in 1968, making the tiles 53 years old. The conditions of the tiles
are unknown, although are assumed to be deteriorating due to general aging and the evolution of farming practices since 1968. There were
landowner concerns on the Main tile, Spur 11, and Spur 4 tiles from input received during the landowner meetings. There may be subsidence
due to peat soil in these areas. Additional investigation is needed in order to determine if subsidence has occurred and/or to determine the
condition of the tile. Currently, there are no plans to repair any public tiles unless landowner comments request or are petitioned

Capacity Analysis

The capacity of agricultural drainage conveyance infrastructure is expressed as a drainage coefficient in inches per day (in/day); the depth of
water over the entire area of the upstream watershed that a ditch, tile, or culvert can drain in 24-hours. While for a ditch system like CD 23, a
drainage coefficient of 1.0 in/day is recommended, the present repair must not exceed the capacity of the As Constructed or Subsequently
Improved Condition (ACSIC) of the system established in the during the 1968 improvement. The drainage coefficients for the CD 23 were
calculated based on the ACSIC culvert crossings. Table 1 summarizes the maximum capacity of the culverts throughout the watershed as if they
were in new condition with no sediment accumulation or blockages. The culverts were evaluated for drainage coefficients as well as their
condition.

TABLE 1. CULVERT CROSSINGS CAPACITIES

Existing
- . . Existing Exising DIETHET[S) Existing Existing
CrosSihapay Estation pCEstion Size (in) Slope Coefficient Material Condition
((WA:END)
Main - W
1 0+00 P ot 102 -1.35% 0.09 cMp POOR
2 16+00 Ma”’B;i;ég’ate NONE NONE NONE NONE NONE
Main -
3 45+00 | County Road NONE NONE NONE NONE NONE
114
Main - Private
4 64+00 Bridge NONE NONE NONE NONE NONE
5 78+00 |Main iICSAH NONE NONE NONE NONE NONE
Main - Field 20.92% &
6 Rl DUAL 84 0.08% 0.22 CMP oK
7 129400 Mg'rnogs'i:f;d 96 -0.29% 0.08 cmp POOR
Main -
8 142+70 Hunting 84 1.12% 0.90 cMP POOR
Preserve
9 157+14 Mg'rnogs'i:f;d 84 -5.14% 0.09 cMpP OK
10 171400 Mgirnogsff;d 72 -3.53% 0.06 cmp oK
11 195430 Mg'r”();;:zd 72 0.08% 0.22 cmp POOR
12 217+10 | Main 'SCSAH 10'X8" 0.31% 3.59 RCP GOOD
13 235+41 D:'\f‘";\‘Nay 60 0.02% 0.07 cMP oK
14 244406 Dr\?é:vay 60 -0.10% 0.05 cMP oK
15 264+13 Drl'\?\?:/v;y 72 0.67% 0.65 CcMP oK
16 284+86 Mé'r”O;S'i::Z'd 72 -0.25% 0.08 cMP | OK/POOR
17 307+61 Mgl:o;siid 72 -0.17% 0.11 CMP | OK/POOR
Main -
18 331+14 |County Road 72 -0.12% 0.12 cMP | OK/POOR
125
Main -
19 374427 | ol 72 -0.16% 0.14 CMP OK
20 383496 Mg.:();;;‘egld 4 -0.14% 0.43 cMP POOR
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Existing

- . - Existing Exising Drainage Existing
Chesshy & | SREon Losater Size (in) Slope Coefficient Material
(in/day)
21 6+12 DSrFi’:gvfa; 60 1.16% 1.00 CMP oK
Spur 8 -
2 23485 |County Road 60 0.30% 1.01 RCP GOOD
136
23 13406 S&ps“;:s' 60 1.56% 4.23 RCP GOOD
24% 38430 _fggt"hgs't 72 0.12% 1.08 cmp oK
25% 69+40 IDSr?\l/JerV\?a;/ 54 0.88% 1.70 cMP GOOD
26% 73479 Spgrrfs;irf;e'd 72 0.16% 1.56 cMP OK
27 79+76 Spgrrfs;irf'ge'd 48 0.57% 1.03 cMp POOR
28 121428 Sp:\;\l?{ ;QMN 42 -0.23% 0.21 RCP GOOD
29 127425 DSrFi’:;ﬁa; 48 0.09% 0.51 CMP oK
30 151431 Sp:\;vs '99MN 42 0.29% 2.35 RCP POOR
31 164+16 Dsr‘i’:;ﬁa; 48 3.56% 7.73 cmp oK
32 174+44 Spé:(fs;“':'ge'd 42 0.33% 1.68 cmp oK
33 13+45 Spérrozsgirf';'d 54 2.21% 0.17 cmp POOR
34 22417 S"érrozsgirf;em 48 0.73% 1.11 cMp GOOD
Spur 2 -
35 45+35 | County Road 54 0.95% 2.27 CMP OK-POOR
158

36 70+18 Spérr;;irf:"d 48 -1.57% 0.22 cMp GOOD
37 82+89 :;’é‘trhzs't 48 -1.04% 0.34 CcMP POOR
38 96+93 Spé:fs;ig'ge'd 48 -0.87% 0.41 cMP POOR
39 4453 Bg@g‘;ﬁ Qt' 36 -0.51% 0.39 cmp POOR

Branch A -
40 8+25 Field 36 0.63% 3.15 cMP POOR

Crossing

Branch B -
41 5420 Field 42 -1.13% 0.55 CMP | OK- POOR

Crossing

* Needs to be lowered to legal grade elevation

The existing culverts within the CD 23 watershed are generally below the recommended 1.0 inch/day drainage coefficient for culverts. Many of
the culverts are in poor condition with backfall, damage, or significant erosion and scouring near the culverts.

It should be noted that the ACSIC tile capacities listed in Table 2 assume that the drainage tiles are functioning as originally designed. It is
assumed that the actual drainage coefficient is less due to general wearing over the lifetime of the tile. CD 23 was improved in 1968 making it
53 years since the tiles were installed. This is approximately half of the expected lifetime for drainage tiles. The ACSIC for a majority of the tiles
are below the recommended 0.50 in/day drainage coefficient.
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TABLE 2. TILE CAPACITIES

ACSIC

Drainage DIETHET[C]
Size (in) |Slope (%) |Area (Acres) | Coefficient

16 0.15% 159.2
Main 14 0.15% 132.9
12 0.15% 74.0
16 0.40% 284.0 0.41
16 0.12% 265.7 0.24
Spur 1 14 0.12% 254.0 0.17
12 0.12% 203.9 0.14
10 0.12% 152.6 0.12
12 0.20% 165.5 0.23
12 1.30% 134.7 0.72
Spur 3
12 0.15% 125.9 0.26
10 0.15% 2.2 9.21
14 0.20% 3973.7 0.01
Spur 4
14 1.00% 3951.8 0.03
Spur 11 8 0.20% 36.2 0.36
12 0.50% 431.7 0.14
Spur 12 12 1.90% 381.0 0.31
12 0.25% 379.3 0.11

REPAIRS

Below lists the items considered in the two options presented for repair. Option 1 includes priority repairs, only considering some of the damaged
areas of the systems that require immediate attention. These areas have been brought forth from concerned from landowners and areas
recommended by the Engineer. Option 2 considers a more comprehensive approach to repairing CD 23, repairing a majority of the damaged
areas within the system.

COEFFICIENT OF DRAINAGE

The capacity of agricultural tile is expressed as a drainage coefficient which is defined as the depth of water over the entire area of the upstream
watershed that a tile or ditch can drain in a 24-hour period (inches per day (in/day)). In a repair, the system can only be repaired back to its As
Constructed or Subsequently Improved Condition unless a hydraulic study has been ordered and accomplished by the engineer.

DITCH CLEANING

For ditch systems like CD 23, cleaning is recommended every 8 to 10 years. The topographic survey revealed that a majority of the ditch has
accumulated sediment in the channel bottom above the ACSIC grade. The accumulated sediment has led to vegetation growth. It has also
caused the flow channel to meander causing slope erosion.

TREE REMOVAL

Trees, brush, and shrubs were identified along the banks of the ditches throughout the watershed. To prevent future erosion of the ditch banks
the present repair will include removing these obstructions. Areas where cleaning is to take place, vegetation and trees will need to be removed
in order to access the ditch.

SLOUGH REPAIRS

The drone and topographic survey revealed significant ditch slope sloughing and erosion throughout the entire ditch system. Slough repairs
included restoring the bank’s side slope and stabilizing with erosion control blanket, mulch, or riprap. In some locations dewatering the side
slope may be necessary to stabilize and may be necessary to include toe drains. Areas will be determined during construction.

TILE OUTLET REPAIR

All tile outlets that enter a public open ditch may be considered for replacement or repair. Some of the tile outlets are in good shape and only
require riprap protection. However, some tiles are bent, broken, or completely washed away causing erosion to the ditch banks. The repair of a
damaged tile outlet will consist of replacing it with a section of new tile and placing riprap protection per the detail found in the Preliminary
Repair Plans.

ALTERNATIVE SIDE INLETS AS REPAIR
Early ditch systems were designed to allow water to enter the ditch by sheet flow or, as flows were concentrated, via field drainageways. However,
the latter would allow for head cutting (erosion along the drainageways) up into the field. To remedy the head cutting, the original (traditional)

E Architecture + Engineering + Environmental + Planning Page 17 of 37



side inlet was designed as a pipe from the field through the ditch berm to the ditch. While this eliminated the head cutting, any sediment laden
water from the surrounding field was allowed to go directly through the pipe to the ditch.

Recently, Alternative Side Inlets (ASI) have been proposed for locations along the ditch where concentrated flows are encountered. While there
are a number of different types of ASls, they all are designed to reduce sediment transport from the field to the ditch. They are characterized by
two things: 1. temporary ponding of water to settle out sediment (using one of many different intakes including rock filters), and 2. energy
dissipation (some using drop structures and others by use of rock filters or rock weirs).

There are two types of ASls that are presented in the repair options: an ASI or Alternative Side Inlet with Riprap Overflow (ASIRO). Both types
have their intakes located as completely in the ditch buffer as possible to reduce potential damage during field operations. The ditch berm with
or without riprap, along with a restricted intake, creates a temporary pond. When large concentrations of flow are coming to a particular ASI, rip
rap will be used to form an emergency overflow, creating an ASIRO. Sediment and field residue that accumulates around the ASI’s intake will
need to be removed periodically.

There are funding options available to aid in paying for ASI or ASIRO placement. See Investigation of Sources of External Funds section.

BUFFER

Chapter 103E requires the placement of 16.5-foot (1-rod) buffers on all ditches when viewers are appointed. The Minnesota Buffer Law
(103F.48) states that there must be a 50-foot buffer along lakes, rivers, and streams and a 16.5-foot (1-rod) buffer on public ditches. A
redetermination of benefits was recently completed in which acquisition of the 16.5-foot buffer area is included. A majority of the buffers are
established along the CD 23 open ditches. However, there are a few locations where buffers have not been installed or established. During the
repair, establishment of the buffer’'s may be included in the project to accelerate the rate of compliance with the Buffer Law. Buffer areas that
are disturbed from construction will be seeded after final grading of the spoils on top of the ditch bank.

EROSION CONTROL

Required temporary erosion control will consist of silt fence or bio-roll around all surface intakes, ponds and ditches until vegetation is
established. The temporary erosion control will be maintained throughout the construction process according to the Minnesota Pollution Control
Agency (MPCA) regulations. Permanent erosion control may consist of riprap around tile outlets into ditches as well as at the upstream and
downstream end of ditch culvert crossings. Seeding and erosion control blanket may be placed on all disrupted areas around road crossings.
All disturbed vegetation throughout the project will be reseeded with the appropriate seed mix and mulch. An Erosion Control Plan will be
developed before final construction plans are complete.

CULVERT CROSSINGS

CD 23 has 36 culvert crossings, and many are in poor condition and have reached the end of their expected life use. Road crossings are
recommended to be replaced in reinforced concrete pipe (RCP) with aprons on the upstream and downstream ends. In lieu of corrugated metal
pipe (CMP) crossings, field and driveway crossings are recommended to be replaced with RCP or High-Performance Polypropylene Pipe (PP) for
long-term durability and consideration of cost effectiveness. All culverts slated to be replaced will have seeding, erosion control, and riprap sized
and placed on the upstream and downstream ends of culverts.

Not all culverts within the system are in poor condition and some will be left in place and maintained. Riprap will be placed on the upstream and
downstream ends of the culverts left in place. Riprap will protect the culverts, roads, driveways, and field accesses from erosive flows, scouring,
and downcutting. The riprap extents have been sized based off the expected peak flows to its location to ensure adequate protection.

Option 1: Priority Repairs

Option 1 outlines priority repairs for the CD 23 system. After the March 2022 landowner meeting, feedback from the landowners primarily
consisted of prioritizing repairs to reduce the scope of the repair work and associated costs. A mailed notice was sent to landowners adjacent
to the public open ditch in order to request and inform where priority repairs area needed. Six landowners responded with requested repairs. All
repairs requested by landowners are included in Option 1: Priority Repairs, except for repairs that were already completed in December of 2022.

Additional repairs that were not requested by landowners include the replacement of the Mareks Lake outlet structure. ISG also identified
significant erosion along Spur 8 open ditch that has potential to impact the roadway parallel to the ditch, County Road 125. These repairs are
also included as priority repairs in Option 1.

A summary of Option 1 priority repairs includes armoring five culverts crossing and replacing one driveway culvert crossing. There is 13,434
linear feet of open ditch cleaning including 5,187 linear feet of Mainline open ditch, 6,976 linear feet of Spur 2 open ditch, and 1,271 linear
feet of Spur 8 open ditch. Priority repairs include approximately 3,000 linear feet of side slope repairs of which three will include installation of
alternative side inlets to prevent future erosion. Significant areas of erosion on Spur 8 open ditch along County Road 125 will include side slope
repairs with riprap to prevent future erosion. Lastly, the Mareks Lake outlet structure will be replaced with a concrete drop structure. All areas
that are disturbed will be re-seeded with appropriate seed mix and erosion control.

Below outlines the details of the repair items and areas included in Option 1. Detailed plans are included in Appendix A that outlined priority
repairs for the system.

E Architecture + Engineering + Environmental + Planning Page 18 of 37



1. MAINLINE CROSSING #14 - DRIVEWAY CROSSING PROTECTION (KROCAK REPAIRS)
Concern: Driveway wash out

Location: Mainline open ditch station 264+00, Crossing #14

Proposed Repair: Side slope repairs and armoring culvert with riprap

- -

S

Figure 24: Downtrem End of Culvert Crossing #14

lgure 25:Upstram End of

S,

Culvert rssing#l
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2. MAINLINE SIDE SLOPE REPAIRS (STAUBER REPAIRS)
Concern: Erosion on side slopes of bank

Location: Mainline open ditch station 314+00 to 331+00
Proposed Repair: Side slope repairs and alternative side inlets

Figure 26: Bank Reairs and ASls

3. MAINLINE OPEN DITCH CLEANING (JINDRA REPAIRS)

Concern: Sediment Accumulation

Location: Mainline open ditch station 331+00 to 383+50

Proposed Repair: Open ditch cleaning, tree removal, and side slope repairs
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29: ainline Open Ditch Cleaning Location
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Figure 32: Mainline Open Ditc
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4. MAINLINE CROSSING #19 - DRIVEWAY CROSSING CULVERT REPLACEMENT (JINDRA REPAIRS)
Concern: Driveway culvert in need of replacement

Location: Mainline open ditch station 374+00, Crossing #19

Proposed Repair: Remove and replace culvert and armor with riprap

5. SPUR 8 OPEN DITCH - CLEANING AND BANK REPAIRS

Concern: Side slope erosion along County Road 125

Location: Spur 8 open ditch station 00+00 to 23+50

Proposed Repair: Side slope repairs, side slope armoring, open ditch cleaning, armoring culvert crossing #22.

G

wn
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Figure 34: Spur 8 Open Ditch Side Slope Failures
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Figur 36: Sp

Failures Along County Road 125

6. SPUR 9 OPEN DITCH CROSSING #31 - DRIVEWAY CULVERT PROTECTION (HOLEY REPAIRS)

Concern: Sloughing around driveway to point of becoming dangerous with amount of sediment that has eroded over the past years
Location: Spur 9 open ditch station 163+75, Crossing #31
Proposed Repair: Side slope repairs and armoring culvert with riprap

=

igur 37: pur 9 Open Ditch Crossing #31 Drivewéy Crossig
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7. SPUR 2 OPEN DITCH CLEANING (SRNEC REPAIRS)

Concern: Sediment accumulation and slide in on the open ditch that have restricted flow
Location: Spur 2 open ditch station 0+00 to 45+00

Proposed Repair: Open ditch cleaning and side slope repairs

o :

Figure 38: Sur Open Ditch Cleaning

8. MAREKS LAKE OULTET STRUCTURE REPLACEMENT

Mareks Lake, a public water under the jurisdiction of the Department of Natural Resources, is located at the upstream end of Spur 2. Currently
there is a dilapidated 48-inch CMP drop structure that acts as the outlet for the lake. The structure is failing in many locations. Therefore, the
lake is draining out at a lower elevation than as designed. The outlet pipe of the outlet structure is also broken. A large hole is also present near
the outlet structure. The damaged structure is most likely the cause of the large hole. Figure 39 and Figure 40 illustrate the current condition of
the outlet structure and hole. Minnesota DNR completed a survey report in December 2017 which established an Ordinary High Water (OHW)
elevation at 1045.66 NAVD 88 (1045.66 NGVD 29).

As part of the repair, the existing broken outlet structure will be removed and replaced with a 60-inch concrete drop structure with 36-inch outlet
pipe. The top of the drop structure will be set approximately one foot below the OHW elevation, 1044.50. Due to erosion, there are large scour
holes around the structure. Approximately 25 cubic yards of common borrow and 35 cubic yards of riprap will be used to stabilize and protect
the berm from erosion. A public waters permit is needed before work can take place on the Mareks Lake structure replacement.

NN 5{% } o
N Gt T . o]
N L e A SR e N

Figue 39 Existing 48-inch CMP outlet structure for Mareks Lake
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Figure 40: Large hole adjacent to Mareks Lake outlet structure

Figure 41: Mareks Lake

Option 2: Comprehensive Repairs

Option 2 was provided in the draft report in December 2021. Option 2 included all areas in need of repair including ditch cleaning, tree removal,
slough repairs, tile outlet repairs, alternative side inlets, seeding, erosion control, and culvert replacements. Many options were provided for
culvert replacements and included various materials including concrete, corrugated metal, and plastic pipes as well as prioritizing culverts based
on their condition into priority 1 and priority 2 categories.

While Option 1 includes only the priority repairs, it is anticipated that repairs will need to be continued to be worked on throughout the system
in the coming years. The comprehensive repairs listed can be used as a guide to implement future repair items.

DITCH CLEANING

Option 2 repairs will include cleaning the ditch to legal grade and cross section using ACSIC bottom widths from 4-feet to 16-feet wide on the
main open ditch and all of its open ditch spurs.

TREE REMOVAL
An estimated 12 acres of heavy brush and tree clearing and included all trees and heavy brush within 16.5-feet of the top of the public open
ditches. Removals will be predicated on the condition of the vegetation along the ditch banks at time of construction, increasing the amounts
in the estimates.
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SLOUGH REPAIRS

Option 2 repairs will include reestablishing a stable ditch bank where sloughs or erosion has occurred as well as seeding the repaired area. It is
estimated that there are approximately 9,755 linear feet of slough repair necessary on the system; 4,985 on the Main open ditch and a total of
4,770 along the open ditch spurs. Additional slough repairs may be necessary based on the condition of the banks at the time of construction.

TILE OUTLET REPAIR

All tile outlets for entering the ditch for Option 2 repairs will be replaced or repaired. Some of the tile outlets are in good shape and only require
riprap protection. However, some tiles are bent, broken, or completely washed away causing erosion to the ditch banks. The repair of a damaged
tile outlet will consist of replacing it with a section of new tile and placing riprap protection.

ALTERNATIVE SIDE INLETS AS REPAIR
There are 39 ASI and 8 ASIRO slated for installation during the present Option 2 repair project. Additional ASIs may be necessary as construction
progresses.

CULVERT CROSSINGS

CD 23 has 36 culvert crossings, and many are in poor condition and have reached the end of their expected life use. Culverts that are in poor
condition, have inverted slopes, or are above legal grade are recommended to be replaced. In order to allow for an economical approach, the
culverts that were determined to need replacement were divided into Priority 1 and Priority 2 replacement categories. The culverts may be
replaced phases or completed together in one repair as determined by the Drainage Authority based on the engineer, landowner and county
staff input. Priority 1 culverts were determined as those with inverted slopes, culverts placed above legal grade elevation, or in poor condition.
Priority 2 culverts were culverts that were identified to have adequate hydraulic efficiency however are reaching the end of their expected life
use. It has been determined that the culverts will need to be replaced in the next 3-5 years.

Road crossings are recommended to be replaced in reinforced concrete pipe (RCP) with aprons on the upstream and downstream ends. In lieu
of corrugated metal pipe (CMP) crossings, field and driveway crossings are recommended to be replaced with RCP or High-Performance
Polypropylene Pipe (PP) for long-term durability and consideration of cost effectiveness. All culverts slated to be replaced will have seeding,
erosion control, and riprap sized and placed on the upstream and downstream ends of culverts.

Not all culverts within the system are in poor condition and some will be left in place and maintained. Riprap will be placed on the upstream and
downstream ends of the culverts left in place. Riprap will protect the culverts, roads, driveways, and field accesses from erosive flows, scouring,
and downcutting. The riprap extents have been sized based off the expected peak flows to its location to ensure adequate protection.

Table 3 and 4 display the proposed culvert capacities for open ditch crossings and culvert replacements. The replacements provide two options.
The first replaces all culverts with all RCP culverts, and the second is a combination of RCP and Polypropylene (PP) culverts
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TABLE 3. PROPOSED DITCH CULVERT REPLACEMENTS - ALL RCP CULVERTS

Existin Priorit Existin Existin Proposed Proposed Proposed ::(iStiange A TR
Gro=sInglig) EStation posaton Condition P = (ing) Slopeg e[ (in) SI':pe Coefficient Gasiiclent
(in/day) (in/day)

1 0+00 Main - W Prarie St. POOR Priority 1 102 -1.35% RCP 10'%6' 0.21% 0.09 1.01
2 16+00 Main - Private Bridge Bridge

3 45400 Main - County Road Bridge

114

4 64+00 Main - Private Bridge Bridge

5 0 Main - CSAH 11 Bridge

6 103+00 | Main - Field Crossing oK Prioity 1| Duaiga | )% & RCP Dual 84 0.21% 0.22 1.01
7 129+00 | Main - Field Crossing POOR Priority 1 9% -0.29% RCP 9% 0.38% 0.08 1.01
8 142470 Main - Hunting POOR Priority 1 84 1.12% RCP 78 x 122 0.19% 0.90 1.02

Preserve Road
9 157+14 | Main - Field Crossing oK Priority 1 84 -5.14% RCP 84 0.35% 0.09 0.98
10 171400 | Main - Field Crossing oK Priority 1 72 -3.53% RCP 72 0.35% 0.06 0.67
11 195+30 Main - Field Crossing POOR Priority 1 72 0.08% RCP 72 0.35% 0.22 0.86
12 217+10 Main - CSAH 5 GOOD - 8'x10' 0.31% - - 0.00% 3.59 =
13 235+41 Main - Driveway oK Priority 2 60 0.02% RCP 72 0.54% 0.07 1.10
14 244+06 Main - Driveway oK Priority 1 60 -0.10% RCP 72 0.35% 0.05 0.89
15 264+13 Main - Driveway oK Priority 2 72 0.67% RCP 72 0.35% 0.65 0.91
16 284+86 | Main - Field Crossing | OK/POOR | Priority 1 72 -0.25% RCP 72 0.35% 0.08 0.92
17 307+61 | Main - Field Crossing | OK/POOR | Priority 1 72 -0.17% RCP 72 0.23% 0.11 1.01
18 331414 | Main- C;’;gty Road | o/ poor | Priority 1 72 -0.12% RCP 72 0.18% 0.12 1.00
19 374427 Main - Driveway oK Priority 1 72 -0.16% RCP 72 0.14% 0.14 1.00
20 383496 Main - Field Crossing POOR Priority 1 42 -0.14% RCP 42 0.10% 0.43 2.59
21 6+12 Spur 8 - Driveway oK Priority 2 60 1.16% RCP 60 1.16% 1.00 1.93
22 23+85 | SPUr8- (1:‘3’:"“' Road | 5h0p = 60 0.30% . = . 1.01 5
23 13406 Spur 9 - CSAH 5 GOOD 5 60 1.56% - - = 4.23 =
24 38+30 Spur 9 - 380th St oK Priority 2 72 0.12% RCP 60 0.13% 1.08 1.32
25% 69+40 Spur 9 - Driveway GOOD - 54 0.88% = = - 1.70 =
26 73479 | Spur 9 - Field Crossing oK Priority 2 72 0.16% RCP 60 0.09% 1.56 1.39
27 79+76 Spur 9 - Field Crossing POOR Priority 1 48 0.57% RCP 48 0.15% 1.03 1.02
28 121428 | Spur9 - MN HWY 99 GOOD - 42 -0.23% - - - 0.21 -
29 127425 Spur 9 - Driveway oK Priority 2 48 0.09% RCP 48 0.10% 0.51 1.01
30 151431 | Spur9 - MN HWY 99 POOR Priority 1 42 0.29% RCP 42 0.30% 2.35 -
31 164+16 Spur 9 - Driveway oK Priority 2 48 3.56% RCP 48 1.64% 7.73 10.09
32 174+44 | Spur 9 - Field Crossing oK Priority 2 42 0.33% RCP 48 0.05% 1.68 1.79
33 13+45 | Spur 2 - Field Crossing POOR Priority 1 54 -2.21% RCP 54 0.10% 0.17 1.05
34% 22+17 | Spur 2 - Field Crossing|  GOOD - 48 0.73% = = - 1.11 =
35 45435 | SPUr2- fgg”ty Road | ok - poor | Priority 2 54 0.95% RCP 54 0.45% 2.27 3.00
36+ 70+18 | Spur 2 - Field Crossing|  GOOD - 48 -1.57% - - - 0.22 -
37 82+89 Spur 2 - 376th St POOR Priority 1 48 -1.04% RCP 48 0.10% 0.34 2.07
38 96+93 | Spur 2 - Field Crossing POOR Priority 1 48 -0.87% RCP 48 0.10% 0.41 2.51
39 4453 Branch A - 376th St POOR Priority 1 36 -0.51% RCP 36 0.10% 0.39 2.35
40 8+25 Branch A - Field POOR Priority 1 36 0.63% RCP 36 0.10% 3.15 2.42
Crossing
41 5420 Bra”CCrZSBsi’ngFie'd OK - POOR | Priority 1 42 -1.13% RCP 42 0.05% 0.55 2.37

Shaded in gray are culverts that will not be replaced.
*Replaced in 2019
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TABLE 4. PROPOSED DITCH CULVERT REPLACEMENTS -RCP/PP CULVERTS REPLACEMENTS

Proposed
Crossing #  Station Location el | smo(m | sopa’ || Sesverint || smadiml || oome | coamaent | coametant
(in/day) (in/day)

1 0+00 Main - W Prarie St. POOR Priority 1 102 -1.35% RCP 10'x6' 0.21% 0.09 1.01
2 16+00 Main - Private Bridge Bridge

3 45400 Main - County Road Bridge

114

4 64+00 Main - Private Bridge Bridge

5 0 Main - CSAH 11 Bridge

6 103400 | Main - Field Crossing oK Priority 1 Dual 84 '0690252& RCP Dual 84 0.21% 0.22 1.01
7 129400 | Main - Field Crossing POOR Priority 1 9% -0.29% RCP 9% 0.38% 0.08 1.01
8 142470 Main - Hunting POOR Priority 1 84 1.12% RCP 78 x 122 0.19% 0.90 1.02

Preserve Road
9 157414 | Main - Field Crossing oK Priority 1 84 -5.14% RCP 84 0.35% 0.09 0.98
10 171400 | Main - Field Crossing oK Priority 1 72 -3.53% RCP 72 0.35% 0.06 0.67
11 195+30 | Main - Field Crossing POOR Priority 1 72 0.08% RCP 72 0.35% 0.22 0.86
12 217+10 Main - CSAH 5 GOOD = 8'x10' 0.31% - = = 3.59 =
13 235441 Main - Driveway oK Priority 2 60 0.02% RCP 72 0.54% 0.07 1.10
14 244406 Main - Driveway oK Priority 1 60 -0.10% RCP 72 0.35% 0.05 0.89
15 264+13 Main - Driveway oK Priority 2 72 0.67% RCP 72 0.35% 0.65 0.91
16 284+86 | Main - Field Crossing | OK/ POOR | Priority 1 72 -0.25% RCP 72 0.35% 0.08 0.92
17 307+61 | Main - Field Crossing | OK/POOR | Priority 1 72 -0.17% RCP 72 0.25% 0.11 1.05
18 331414 | Main- Cf;gty Road | oK/ poor | Priority 1 72 -0.12% RCP 72 0.18% 0.12 1.00
19 374427 Main - Driveway oK Priority 1 72 -0.16% RCP 72 0.15% 0.14 1.04
20 383496 | Main - Field Crossing POOR Priority 1 42 -0.14% PP 42 0.10% 0.43 2.59
21 6+12 Spur 8 - Driveway OK Priority 2 60 1.16% PP 60 1.16% 1.00 1.93
22 23485 | SPUr8- (fgg”ty Road GOOD = 60 0.30% s = = 1.01 =
23 13+06 Spur 9 - CSAH 5 GOOD - 60 1.56% - - - 4.23 =
24 38+30 Spur 9 - 380th St oK Priority 2 72 0.12% RCP 60 0.13% 1.08 1.32
25% 69-+40 Spur 9 - Driveway GOOD = 54 0.88% - = = 1.70 =
26 73+79 Spur 9 - Field Crossing OK Priority 2 72 0.16% PP 60 0.09% 1.56 1.39
27 79+76 | Spur 9 - Field Crossing POOR Priority 1 48 0.57% PP 48 0.15% 1.03 1.02
28 121428 | Spur9 - MN HWY 99 GOOD = 42 -0.23% - = = 0.21 =
29 127425 Spur 9 - Driveway oK Priority 2 48 0.09% PP 48 0.10% 0.51 1.01
30 151+31 | Spur9 - MN HWY 99 POOR Priority 1 42 0.29% RCP 42 0.30% 2.35 2.40
31 164+16 Spur 9 - Driveway oK Priority 2 48 3.56% PP 48 1.64% 7.73 10.09
32 174+44 | Spur 9 - Field Crossing oK Priority 2 42 0.33% PP 48 0.05% 1.68 1.79
33 13445 | Spur 2 - Field Crossing POOR Priority 1 54 -2.21% PP 48 0.18% 0.17 1.02
34* 22417 Spur 2 - Field Crossing GOOD - 48 0.73% o = = 1.11 =
35 45435 | SPUr2- fgg”ty Road | oy - poOR |  Priority 2 54 0.95% RCP 54 0.45% 2.27 3.00
36% 70+18 | Spur 2 - Field Crossing|  GOOD = 48 -1.57% - = = 0.22 =
37 82489 Spur 2 - 376th St POOR Priority 1 48 -1.04% RCP 48 0.10% 0.34 2.07
38 96493 | Spur 2 - Field Crossing POOR Priority 1 48 -0.87% PP 48 0.10% 0.41 2.51
39 4453 Branch A - 376th St POOR Priority 1 36 -0.51% RCP 36 0.10% 0.39 2.35
40 8+25 Branch A - Field POOR Priority 1 36 0.63% PP 36 0.10% 3.15 2.42
Crossing
41 5420 Bra”gr';sii'n;e'd OK- POOR | Priority 1 42 -1.13% PP 42 0.05% 0.55 2.37

Fences

Landowners have been sent notices where fences were identified within the open ditch cross section or within the 16.5 buffer easement. Fences
are encouraged to be moved out of the construction easement right of way (30-feet from the top of ditch) for maintenance of the drainage
system. Coordination with the contactor and engineer is encouraged on the removing, disposing, or replacement of fences.

Storage

A multipurpose drainage management plan includes an analysis for inclusion of water storage practices within the watershed. Storage slows
the flow of water and protects the drainage system from erosion. Storage in the middle or upper watershed can help to reduce downstream
impacts and flooding allowing for timing of drainage to be spaced and not compound near the outlet. Storage implementation may come in
many forms including wetland restorations or storage basins.

Landowners have come forward that are open to considering implementing storage along the ditch. Additionally, Marek’s Lake outlet structure
will increase storage capacity and evapotranspiration within the public water basin. Potential storage areas have been identified in a map in
Appendix B. Initial design exhibits considering elevation, grades, and inlets and outlet configuration to determine the feasibility and benefits of
the storage locations. Additional landowners may come forward with the idea of implementing storage into the system.
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Storage is a priority in the watershed to reduce flooding and impacts to downstream landowner. The SWCD and Drainage Authority will continue
to work with landowners to implement and seek funding sources to implement storage on the system. Additional soil health such as cover crops
or reduced/no tillage, wetland restoration, or other conservation practice offline of the ditch system can be implemented to help with soil water
retention and water storage in the upper watershed.

Figure 42: Les Hartwig storage location on Main open ditch at Sta. 232+00

Figure 43: Bromstrom storage location on Spur 9 open ditch at Sta. 185+00
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Figure 44: Witter storage location on Mainline open ditch at Sta. 115+00

Downstream of CD 23 - Unnamed Watercourse

A survey was completed half a mile downstream of the CD 23 outlet in the Unnamed watercourse. Although sediment has accumulated in the
Unnamed Watercourse, there were no areas found that would cause major flow restrictions due to sediment accumulation. It was noted that
there were many fallen trees, large debris, and evidence of beaver dams in the Unnamed Watercourse that have impacts to flow.

Wetland Impacts

The CD 23 watershed does not have any listed public water wetlands within its boundary. A Level 1 wetland delineation was completed in the
areas where repairs are slated to take place on CD 23. The delineation included identifying potential wetland characteristics using LiDAR, soil
data, historical aerials, and drone photos that showed open water areas, perennial flooded areas, wetland grasses, or other indicators of wetland
hydrology.

The potential wetland areas are identified on the plans available in Appendix B. Spoils will not be placed in wetland areas from open ditch
cleaning or repair work. Spoils in these areas will be placed in areas that were not identified as potential wetlands in the Level 1 wetland
delineation. No increase in drainage capacity will occur in the identified areas therefore no impacts to wetlands are anticipated.

Public Waters

The watershed includes three public waters. Mud and Mareks Lakes are along the alignment of CD 23 open ditch or directly adjacent. Sautter
Lake is offline of the open ditch while still within the CD 23 watershed. A map, Public Waters and Lands Maps, displays the locations of the
public waters in Appendix B. No excavation or placement of spoils is to place in the public waters.

Public Utility, Benefit, or Welfare

In accordance with Section 103E.015, Subd. 2, and on behalf of the Drainage Authority, the Engineer has throughout this report considered
whether the present repair will be of public utility, benefit, or welfare.

Below lists the evidence of the required process of consideration of public benefit, utility, and/or welfare:

1. The repair will restore the as built or subsequently improved condition of the CD 23 open ditch. The repair will reduce lower water
elevation in the open ditch and reduce flooding in adjacent lands where cleaning open ditch.

2. The banks on CD 23 contain many sloughs, scours, downcutting, washouts, gullies, and bank failures. The repair includes many side
slope repairs and bank stabilization repairs. In doing so will protect the banks from future rain events and erosion to downstream
waters.

3. The repair will replace the dilapidated outlet structure on Mareks Lake, a public water. The new structure will provide structural integrity
for the outlet of the public water and restore historic outfall. The restoration of the outfall will increase the current maintained water
allowing for additional storage and provide habitat value to the area.

4. A Multipurpose Drainage Management Plan was created for the CD 23 system. The plan includes projects to be considered by the
landowners in the CD 23 watershed with potential to be completed. The SWCD has been promoting upland practices that are beyond
the Drainage Authority’s jurisdiction such as cover crops, no till, and nutrient management.
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5. The Multipurpose Drainage Management Plan also includes storage locations for potential wetland restorations and storage basins.
Storage slows the flow of water, protects the drainage system from erosion, and reduces flooding impacts. Storage is a priority in the
watershed to reduce flooding and impacts to downstream landowners. The SWCD and Drainage Authority will continue to work with
landowners to implement and seek funding sources.

6. The repair analysis found 47 ASls or ASIROs along the open ditch portions of CD 23. It is anticipated that the ASIs and ASIROs will
provide approximately 117 acre-feet of storage, 23.5 tons per year sediment reduction, 70.5 tons per year soil savings, and 141
pounds per year phosphorus reduction entering the ditch proving water quality benefits to the ditch and downstream waters, such as
Le Sueur Creek and the Minnesota River. Select ASIs were included in the priority repairs. The SWCD and Drainage Authority will
continue to work with landowners to implement and seek funding for the remaining ASls.

7. The present repairs have taken into consideration the existing wetlands and Public Waters, avoiding impact whenever possible.

Having applied appropriate consideration, the Engineer believes that the CD 23 Repair will be of public utility, benefit, and welfare.

REPAIR COST ESTIMATE

The proposed repair will bring the system back to its As Constructed or Subsequently Improved Condition. Table 5 through 11 summarizes the
cost of the repair project options. Detailed cost estimates are included in Appendix C.

Option 1: Priority Repair Cost Estimate

Option 1 outlines the costs for constructing priority repairs on CD 23. Two different approaches were considered for a construction timeline.
Option 1A outlines the cost for constructing the repairs with one construction contract at one time. Option 1B outlines completing the same
construction repairs to CD 23, however, the repairs would be constructed in three phases over three years. The construction contracts were
phased yearly at approximately $150,000 per year with some variability to accommodate combinations of project types and locations.
Landowner requested repairs were prioritized to be completed first.

While there are some benefits of having smaller construction projects as they can be easier to manage and potentially allows more contractors
to bid on the project, there are cost savings to consider with doing a larger repair project. Cost savings can be realized with lower mobilization
costs, less time from staff and engineers to plan and coordinate, and other factors such as inflation. Inflation of construction materials have
significant increase in the last years due to lingering economic impacts of the COVID pandemic. Based on past and ongoing experiences with
similar types and location of drainage projects, construction costs are not expected to fall. Construction of one larger project may be assessed
to landowners in phases to lessen the yearly financial burden to landowners. Cost saving are approximately $80,895 or 22% reduction when
compared to completing the priority repairs as one project.

OPTION 1A: PRIORITY REPAIR COST ESTIMATE
TABLE 5. OPTION 1A PRIORITY REPAIRS OPEN DITCH COST ESTIMATE

Repair Gost

Crossing #14 - Driveway Crossing (Krocak Repairs) $ 21,051

Mainline Side Slope Repairs: Sta. 314+00 to 331+00 (Sauber Repairs) $ 13,705
Mainline Open Ditch Cleaning: Sta. 331+00 to 383+50 (Jindra Repairs) $ 78,993
Crossing #19 - Driveway Crossing (Jindra Repairs) $ 46,548

Spur 8 Open Ditch Cleaning and Side Slope Repairs $ 73,529

Crossing #31 - Driveway Crossing (Holey Repairs) $ 12,978

Spur 2 Open Ditch Cleaning and Side Slope Repairs (Srnec Repairs) $ 51,396
Mareks Lake Outlet Structure Replacement $ 66,843

Total Project Costs $ 365,043
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OPTION 1B: PHASED PRIORITY REPAIR COST ESTIMATE
TABLE 6. OPTION 1B PHASED PRIORITY REPAIRS OPEN DITCH COST ESTIMATE

Year 1
Mainline Open Ditch Cleaning: Sta. 331+00 to 383+50 (Jindra Repairs) $ 88,839
Crossing #19 - Driveway Crossing (Jindra Repairs) $ 52,530
Year 1 Subtotal $ 141,369

Year 2
Crossing #14 - Driveway Crossing (Krocak Repairs) $ 25,267
Mainline Side Slope Repairs: Sta. 314+00 to 331+00 (Sauber Repairs) $ 16,006
Crossing #31 - Driveway Crossing (Holey Repairs) $ 15,185
Spur 2 Open Ditch Cleaning and Side Slope Repairs (Srnec Repairs) $ 62,676
Year 2 Subtotal $ 119,134

Year 3
Spur 8 Open Ditch Cleaning and Side Slope Repairs $ 97,168
Mareks Lake Outlet Structure Replacement $ 88,267
Year 3 Subtotal $ 185,434
Total Project Costs $ 445,938

Option 2: Open Ditch Repair Cost Estimates
TABLE 7. OPTION 2 COMPREHENSIVE OPEN DITCH COST ESTIMATE
Area Repair Cost

Main Open Ditch $ 1,103,052
Spur 2 Open Ditch $ 254,694
Spur 2 Branch A Open Ditch $ 37,941
Spur 2 Branch B Open Ditch $ 27,120
Spur 8 Open Ditch $ 64,323
Spur 9 Open Ditch $ 497,147
Spur 10 Open Ditch $ 17,889
Total Open Ditch Repair Cost $ 2,002,166
Downstream Unnamed Stream - Tree Snags $ 243,698
Total Open Ditch Repair Cost w/ Downstream Restriction 2,245,863

Removals

Option 2 Culvert Repair Cost Estimate

CULVERT PRIORITIZATION

There are 36 culverts within the CD 23 system, and many are in poor condition and reaching the end of their expected life use. In order to allow
for an economical approach, the culverts were prioritized into Priority 1 and Priority 2 culverts and could be completed in phases. Priority 1
culverts are culverts determined to be in poor condition. In lieu of RCP pipes, an alternative cost estimate for high-performance polypropylene
pipe (PP) was completed for field crossings and driveway accesses.

Not all culverts within the system are in poor condition and some will be left in place and maintained. Riprap will be placed on the upstream and
downstream ends of the culverts left in place. Riprap will protect the culverts, roads, and field accesses from erosive peak flows, scouring, and
downcutting. The riprap extents have been sized based off the expected peak flows to its location to ensure adequate protection.

ROAD AUTHORITY COSTS

Basic to understanding of Road Authority costs associated with a drainage project is that the road authority is responsible for their road crossings.
To that end the road authority is responsible for the cost to replace the crossing as it was originally installed within their right of way. Therefore,
if a culvert is within a road right of way is in disrepair and replaced with the repair project, the costs are the responsibility of the appropriate road
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authority. All road authority culverts are recommended to be installed utilizing reinforced concrete pipe (RCP) with aprons on the upstream and
downstream ends of the pipe.

Priority 1 Culverts
TABLE 8. PRIORITY 1 CULVERT COST ESTIMATE

Priority 1 Culverts RCP Costs RCP & PP Costs Cost Savings

Main W Prairie Street (Crossing #1) $ 140,054  $ 140,054 $ -
Main Field Crossing (Crossing #6) $ 107,948 $ 107,948 $ -
Main Field Crossing (Crossing #7) $ 72,459 $ 72,459 $ -
Main Hunting Preserve Ln (Crossing #8) $ 95,173 $ 95,173 $ -
Main Private Field Crossing (Crossing #9) $ 49,170 $ 49,170 $ -
Main Field Crossing (Crossing #10) $ 50,971 $ 50,971 $ -
Main Field Crossing (Crossing #11) $ 56,557  $ 56,557 $ -
Main Private Driveway Crossing (Crossing #14) $ 56,926 $ 56,926 $ -
Main Field Crossing (Crossing # 16) $ 45,384  $ 45,384 | $ -
Main Field Crossing (Crossing # 17) $ 45,384  $ 45,384 | $ -
Main County Road 125 (Crossing # 18) $ 88,383  $ 88,383  $ -
Main Driveway Crossing (Crossing # 19) $ 56,926 $ 56,926 $ -
Main Field Crossing (Crossing # 20) $ 39,176 $ 19,376 $ 19,801
Spur 9 Field Crossing (Crossing #27) $ 30,324 $ 16,605 $ 13,719
Spur 9 Highway 99 (Crossing #30) $ 82,398  $ 82,398  $ -
Spur 2 Field Crossing (Crossing #33) $ 49,018  $ 28,478 $ 20,540
Spur 2 County Road 141 (Crossing # 37) $ 67,836 $ 67,836 $ -
Spur 2 Field Crossing (Crossing #38) $ 38,702  $ 19,510 $ 19,192
Branch A of Spur 2 County Road 141 (Crossing #39) $ 32,432 $ 32,432 $ -
Branch A of Spur 2 Field Crossing (Crossing #40) $ 18,587 $ 15,690 $ 2,896
Branch B of Spur 2 Field Crossing (Crossing #41) $ 35,452  $ 18,126 $ 17,326
Road Crossings Costs $ 271,048 $ 271,048 $ -
Landowner Crossings Costs $ 988,212 $ 894,738 $ 93,474
Total Project Costs $ 1,259,260 $ 1,165,786 $ 93,474

Priority 2 Culverts
TABLE 9. PRIORITY 2 CULVERT COST ESTIMATE

Priority 2 Culverts RCP Costs RCP & PP Costs

Main Driveway Crossing (Crossing # 13) $ 56,926 $ 56,926 $
Main Driveway Crossing (Crossing #15) $ 78,218 $ 78,218 $ -
Spur 8 Driveway Crossing (Crossing # 21) $ 52,491 $ 29,732 $ 22,759
Spur 9 380th Street (Crossing # 24) $ 81,387 $ 81,387 $ -
Spur 9 Field Crossing (Crossing #26) $ 75,396 $ 39,995 $ 35,400
Spur 9 Driveway Crossing (Crossing #29) $ 64,224 $ 28,565 $ 35,660
Spur 9 Driveway Crossing (Crossing #31) $ 51,650 $ 24,222 $ 27,428
Spur 9 Field Crossing (Crossing #32) $ 51,280 $ 23,853 $ 27,427
Spur 2 County Road 158 (Crossing #35) $ 79,599 $ 79,599 $ -
Road Crossings Cost $ 160,986 $ 160,986 $ -
Landowner Crossing Costs $ 430,185 $ 281,511 $ 148,674
Total Project Costs for Landowners $ 591,171 $ 442,497 $ 148,674

The total open ditch repair cost for CD 23 is approximately $2,002,166 with an additional $243,698 for removal of trees and other obstructions
such as beaver dams and tree jams downstream of CD 23. Priority 1 culvert replacement ranges from approximately $1,165,789 to $1,259,260,
and Priority 2 culvert replacements costs ranges from approximately $442,497 to $591,171 depending on the approach of material usage.
Additional costs consideration may be included in a repair for tile repairs and inclusion of storage.
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Additional Cost Considerations

Additional considerations were made while inspecting and analyzing CD 23. While the items below are not included in the repair plans
consideration from the Drainage Authority and landowners may constitute further analysis, engineering, and plans for inclusion in the repair.

PRELIMINARY TILE REPAIR COST ESTIMATE

Although the public drainage tiles for CD 23 are not included in the proposed repair project, Table 10 displays a preliminary cost estimate for
the replacement of the subsurface drain tiles. Preliminary cost estimates were provided in this report in order to facilitate any conversations
with landowners and the Drainage Authority. The conditions of the tiles are unknown, however, if input from the public or the Drainage Authority
that the public tiles are in disrepair, repairs may be considered in the future. Televising of the CD 23 tiles could be completed to determine the
condition of the tiles and if they should be repaired at this time.

TABLE 10. PRELIMINARY TILE COST ESTIMATE

Area Repair Cost

Main Tile $ 141,257

Spur 1 Tile $ 196,519

Spur 3 Tile $ 114,120

Spur 4 Tile $ 33,438

Spur 11 Tile $ 18,504

Spur 12 Tile $ 110,344

Total Tile Repair Cost $ 614,183

PRELIMINARY STORAGE COST ESTIMATE

Landowners have been identified with willingness to consider storage along the open ditch. In addition, Marek’s Lake, a public water basin, has
been proposed to replace the and restore runout elevation increasing storage and evapotranspiration. Preliminary concepts for storage basins
or wetland restoration in these areas have been considered with associated costs. The cost includes excavation, outlet structures, land
acquisition, and temporary damages as necessary. The concepts are in the preliminary stages and landowner input is encouraged.

TABLE 11. POTENTIAL STORAGE COST ESTIMATE

Repair Cost
Mareks Lake Enhancement $ 66,843
Brostrom Storage $ 351,940
ASls $ 149,793

Other Project Related Costs

All drainage projects have indirect costs that must be accounted for in project cost estimates and used in cost benefit analyses. They include
costs related to Drainage Authority administration; topographic survey; reports, plans and specifications; and construction staking and
administration.

SUMMARY OF FINDINGS, CONCLUSIONS, + RECOMMENDATIONS

The majority of CD 23 is above the legal ditch grade with sediment and vegetation accumulation. There are also multiple areas of bank failures,
washouts, and areas of erosion throughout the ditch banks. The system contains areas with heavy vegetation to be cleared of in the buffer area
to maintain access to the ditch for maintenance. There are 36 culverts on the system with a majority in poor or deteriorating condition.

Ditch systems of this size typically are cleaned and repaired every 8 to 10 years. The topographic survey revealed major repair items throughout
the open ditch, proving the system need of a repair. Multiple information meetings with landowners were held to discuss the preliminary findings,
as well as the findings as outlined in this report. Options outlined included comprehensive repairs to the system that have been outlined in
Option 2. In addition, the condition of the downstream channel of CD 23, storage and other MDM practices, and the condition of the public tile
systems were presented with associated costs.

During the multiple landowner meeting, landowners primarily expressed concerns with costs and feasibility of the project. The feedback
concluded with prioritizing repairs to reduce the scope of repair work and associated costs into smaller more manageable repair projects. A
notice was sent to landowners following the March 2022 landowner meeting to notify the Engineer and Drainage Authority of repairs that are a
priority to landowners adjacent to the public open ditch. Six landowners responded and all requested repairs were included in Option 1: Priority
Repairs. Two additional repair areas were added based on the Engineer’'s recommendations and included Mareks Lake outlet structure
replacement and Spur 8 open ditch side slope repairs.
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The Engineering recommends completing the priority repairs outlined in Option 1 to CD 23 with estimated cost of approximately $365,043. Due
to cost saving potential, the Engineer recommends completing the repair as one construction contract. It is recommended to continue efforts to
address repairs systematically to address lower priority areas that are in disrepair, particularly the many culverts in CD 23. Many of the culverts
are in poor condition and are susceptible to erosion. Continuing efforts to repair and replace culverts by doing smaller repair projects per year
could reduce the financial burden on landowners. Comprehensive repairs are outlined in Option 2 with estimated cost of approximately
$2,002,170 for open ditch repairs and approximately $1,608,290 to $1,850,430 for both priority 1 and priority 2 culverts depending on
approach of material usage. Comprehensive repairs that are outlined can be used as a guide for future repair projects.

In accordance with Section 103E.715 REPAIR BY PETITION, Subd. 2, Whereas the engineer has ascertained the As Constructed or Subsequently
Improved Condition (ACSIC) of the System, and whereas the engineer has shown the necessary repairs, and whereas the engineer has shown
the proposed repair to be of public utility, benefit, and welfare per Section 103E.015, Subd. 2, and whereas the engineer has provided estimated
costs of the repairs, and whereas the engineer has, on behalf of the drainage authority, investigated potential external sources of funds and
technical assistance, and whereas the engineer has provided plans for the repair, therefore the engineer recommends the proposed Option 1
Priority Repair project to the Drainage Authority for approval.
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Appendix A: Preliminary Repair Plans
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ARCHITECT/ENGINEER BEFORE PROCEEDING WITH THE
WORK.
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LE SUEUR COUNTY
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88 SOUTH PARK AVENUE LEXINGTON, TWP.
LE CENTER, MINNESOTA 56057 SECTIONS 2-5/10-11,
PH: 507-357-2251 CORDOVA, TWP.
SECTIONS 7-8/16-20/39-31,
MONTGOMERY, TWP.
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MANKATO, MN 56001
PHONE: 507.387.6651
FAX: 507.387.3583

PROJECT MANAGER: CHUCK BRANDEL
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SPECIFICATIONS REFERENCE

ALL CONSTRUCTION SHALL COMPLY WITH THE LE SUEUR
COUNTY REQUIREMENTS AND MnDOT STANDARD
SPECIFICATIONS FOR CONSTRUCTION, 2020 EDITION, AND THE
STANDARD SPECIFICATIONS FOR SANITARY SEWER, STORM
DRAIN AND WATERMAIN AS PROPOSED BY THE CITY ENGINEERS
ASSOCIATION OF MINNESOTA 2013, UNLESS DIRECTED
OTHERWISE.

PROJECT DATUM

HORIZONTAL COORDINATES HAVE BEEN REFERENCED TO THE
NORTH AMERICAN DATUM OF 1983 (NAD83), 1996 ADJUSTMENT
(NAD83(1996)) ON THE LE SUEUR COUNTY COORDINATE
SYSTEM, IN U.S. SURVEY FEET.

ELEVATIONS HAVE BEEN REFERENCED TO THE NORTH
AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).

RTK GPS METHODS WERE USED TO ESTABLISH HORIZONTAL
AND VERTICAL COORDINATES FOR THIS PROJECT.

B.M. ELEVATION=1053.54

2.0 MILES NW OF LE CENTER, 1.5 MILES N

ALONG CR-11 FROM INTERSECTION OF CR-11

AND TH-99, THEN 1 MILE E ON CR-126

TOPOGRAPHIC SURVEY

THIS PROJECT'S TOPOGRAPHIC SURVEY CONSISTS
OF DATA COLLECTED ON AUGUST 2017 BY ISG.
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GENERAL PROJECT NOTES:
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DURING CONSTRUCTION, CONTRACTOR SHALL MAINTAIN A DRAINAGE OUTLET FOR THE
ENTIRE CD 23 PROJECT AREA.

. ALL PIPE DIMENSIONS REFERENCED IN THE PLANS REFER TO THE INSIDE DIAMETER.

. RODENT GUARDS SHALL BE INSTALLED ON ALL OUTLETS 18" AND SMALLER. (INCIDENTAL

TO RESPECTIVE BID ITEMS).

. ALL ROAD SIGNAGE, COORDINATION, AND TRAFFIC CONTROL SIGNAGE SHALL BE

INCIDENTAL TO ROAD RESTORATIONS AND SHALL CONFORM TO LOCAL ROAD AUTHORITY
PERMITS AND REGULATIONS.

. THE CONTRACTOR SHALL SUBMIT A WINTER CONSTRUCTION PLAN FOR SITE

STABILIZATION, EROSION PREVENTION, AND SEDIMENT CONTROL IF THE PROJECT IS NOT
COMPLETED BY OCTOBER 15 OF THE GIVEN CONSTRUCTION SEASON, UNLESS APPROVED
BY THE ENGINEER. THE PLAN SHALL BE DEVELOPED TO SPECIFICALLY ADDRESS
SHUTDOWN PROCEDURES OR ACTIVE CONSTRUCTION PLANS.

. ALL DEWATERING FOR THE PROJECT IS INCIDENTAL.

. PRODUCT MATERIAL SHALL BE AS SPECIFIED IN THE PLANS. IF NO SPECIFIC MATERIAL IS

CALLED OUT, MATERIAL SHALL CONFORM TO THE APPROVED PRODUCT LIST IN THE
APPROPRIATE SPECIFICATION.

. ALL EFFORTS SHALL BE MADE DURING CONSTRUCTION TO SEPARATE SOIL TYPES.

BACKFILL SHALL BE COMPACTED PRIOR TO PLACEMENT OF TOPSOIL, EXCEPT THE TOP
TWO (2) FEET, FOR WHICH COMPACTION SHALL BE MINIMIZED TO THE EXTENT POSSIBLE.
TOPSOIL SHALL BE PLACED TO A MINIMUM DEPTH OF 18", OR UNIFORM TO THE TOPSOIL
DEPTH OF THE SURROUNDING AREA UNLESS SPECIFIED ELSEWHERE IN THE PLANS.
EXCAVATED SPOILS SHALL BE SPREAD EVENLY IN CONSTRUCTION AREA AS TO NOT
IMPEDE DRAINAGE. ALL EFFORTS SHALL BE MADE TO KEEP TOPSOIL ON TOP AND
SEPARATED. NO TOPSOIL SHALL BE PLACED IN THE TRENCH BELOW 2' FROM EXISTING
GROUND UNLESS APPROVED BY THE ENGINEER.

. ALL SPOIL LEVELING, GRADING, AND RESTORATION OF DISTURBED AREAS SHALL BE IN

ACCORDANCE TO THE CONTRACT DOCUMENTS AND SHALL BE INCIDENTAL TO THE WORK
UNLESS OTHERWISE SPECIFIED.

. HEAVY VEGETATIVE CLEARING WITH TREE REMOVAL SHALL ONLY BE COMPLETED AS

NECESSARY FOR SAFE CONSTRUCTION PRACTICES AND WITHIN THE ALLOWED
CONSTRUCTION EASEMENT, UNLESS APPROVED BY THE ENGINEER. TREE REMOVAL AND
GRUBBING SHALL BE INCIDENTAL TO HEAVY VEGETATIVE CLEARING WITH TREE REMOVAL
BID ITEM.

. TREES CALLED OUT AS "REMOVE TREE" SHALL BE PAID FOR BY EACH OCCURRENCE. IF

TREES ARE NOT CALLED OUT IN THE CONSTRUCTION DOCUMENTS AS REMOVE TREE,
THEN THE REMOVAL SHALL BE PAID FOR BY THE ACRE AS HEAVY VEGETATIVE CLEARING
WITH TREE REMOVAL.

. AGGREGATE SURFACE SHALL BE INCIDENTAL TO CROSSING OR ROAD RESTORATION.

. RIPRAP QUANTITIES ARE ESTIMATED. ADDITIONAL QUANTITY MAY BE REQUIRED BY THE

ENGINEER. ALL RIPRAP QUANTITIES SHALL BE PAID BY THE CUBIC YARD INSTALLED,
UNLESS RIPRAP IS INCIDENTAL TO A SEPARATE PAY ITEM. ALL EXCAVATION AND
GEOTEXTILE FABRIC SHALL BE INCIDENTAL TO RESPECTIVE BID ITEM.

. ALL WORK SHALL BE DONE IN 2,500 LF SECTIONS, UNLESS APPROVED OF BY THE

ENGINEER. PRIOR TO COMMENCING ON A NEW SECTION, ALL WORK IN THE PREVIOUS
SECTION MUST BE COMPLETED IN ADHERENCE WITH THE CONTRACT DOCUMENTS. THE
ENGINEER RESERVES THE RIGHT TO CEASE OPERATIONS AND/OR WITHHOLD PAYMENT
UNTIL COMPLIANCE HAS BEEN ACHIEVED.

. EXISTING TILES THAT ARE DISTURBED DURING CONSTRUCTION SHALL BE REPAIRED AT

NO COST TO THE PROJECT, UNLESS OTHERWISE SPECIFIED.

. ALL SIGNS AND MARKERS SHALL BE PROTECTED OR REMOVED AND REINSTALLED AT NO

ADDITIONAL COST TO THE PROJECT, UNLESS OTHERWISE SPECIFIED. THE ENGINEER
SHALL BE NOTIFIED OF ANY SIGNS OR MARKERS IN POOR CONDITION PRIOR TO REMOVAL.

. THE DRAINAGE AUTHORITY TAKES NO AUTHORITY OVER OR RESPONSIBILITY FOR ANY

AND ALL PRIVATE TILE SHOWN ON THESE PLANS. PRIVATE TILE LOCATIONS HAVE BEEN
SUPPLIED BY LANDOWNERS FOR USE BY THE CONTRACTOR.

. THE CONTRACTOR SHALL PAY ALL DAMAGES OUTSIDE OF THE AGREED UPON EASEMENT

IN AN AMOUNT OF §1,200 PER ACRE OF DISTURBANCE, AS MEASURED BY THE ENGINEER.

. MAJOR UTILITY CROSSING IS ONLY APPLICABLE TO RURAL WATER LINES, WINDMILL

TRANSMISSION LINES, OR GAS LINES UNLESS OTHERWISE APPROVED BY THE ENGINEER
PRIOR TO CROSSING. ALL OTHER UTILITY CROSSINGS ARE INCIDENTAL TO OPEN DITCH
CLEANING.

UTILITY NOTES:

1

THE SUBSURFACE UTILITY INFORMATION IN THIS PLAN IS UTILITY LEVEL D. THE UTILITY
LEVEL WAS DETERMINED ACCORDING TO THE GUIDELINES OF CI/ASCE 38-02, ENTITLED:
STANDARD GUIDELINES FOR THE COLLECTION AND DEPICTION OF EXISTING
SUBSURFACE UTILITY DATA.

GENERAL OPEN DITCH NOTES:

1. UNLESS OTHERWISE NOTED, CONTRACTOR SHALL LIMIT CONSTRUCTION ACTIVITY TO
WITHIN A 33-FOOT WIDE AREA ALONG TOP OF DITCH ALIGNMENTS. DISTURBANCE
THROUGH ROAD CROSSINGS, ROAD DITCHES, AND GRASS BUFFERS SHALL BE LIMITED
TO THE TRENCH WIDTH NECESSARY FOR SAFE CONSTRUCTION PRACTICES.

2. A16.5-FOOT GRASS STRIP SHALL BE ESTABLISHED IN AREAS THAT DO NOT HAVE AN
EXISTING 16.5-FOOT GRASS STRIP. FINAL SEEDING SHALL OCCUR AFTER ALL WORK HAS
BEEN COMPLETED IN THE AREA AND SHALL COMPLY WITH THE CONTRACT DOCUMENTS.
TEMPORARY SEEDING MAY BE REQUIRED AND SHALL BE INCIDENTAL.

3. DITCH CLEANING SHALL BE PERFORMED ON THE SIDE OF THE DITCH THAT IS THE
LOWEST FOR THE GREATEST DISTANCE ALONG THE OPEN DITCH SEGMENT. DITCH
CLEANING SPOILS SHALL BE PLACED AND LEVELED (INCIDENTAL) WITHIN THE 16.5-FOOT
WIDE GRASS STRIP FROM THE TOP OF DITCH SLOPE UNLESS OTHERWISE DETERMINED
BY THE ENGINEER.

4. TOPSOIL IN TOPSOIL STRIP AREAS DESIGNATED ON THE PLANS SHALL BE STRIPPED
PRIOR TO THE PLACEMENT OF FILL MATERIAL FROM DITCH EXCAVATION. TOPSOIL
STRIP AREAS MAY ADJUST BASED ON ACTUAL TOPSOIL THICKNESS. RECLAIMING AND
LEVELING OF THE TOPSOIL ON TOP OF THE SPOILS SHALL BE INCIDENTAL TO TOPSOIL
STRIPPING.

5. SHAPING AROUND SIDE INLETS, ASIs, ASIROs, AND CULVERT INLETS SHALL BE
INCIDENTAL TO THEIR RESPECTIVE PAY ITEMS.

6. ALLTILE OUTLETS SHALL BE LEFT IN PLACE. TILE OUTLETS THAT ARE DISTURBED
DURING CONSTRUCTION SHALL BE REPAIRED AT NO COST TO THE PROJECT, UNLESS
OTHERWISE SPECIFIED. NO TILE OUTLET REPAIRS ARE ANTICIPATED FOR THE REPAIR
PROJECT. KNOWN TILE OUTLET LOCATIONS ARE MARKED ON PLANS TO ASSIST
CONTRACTOR IN LOCATING AND PROTECTING TILE OUTLETS.

7. MISCELLANEOUS TREE CLEARING SHALL BE INCIDENTAL TO DITCH PAY ITEM(S), UNLESS
SPECIFICALLY CALLED OUT IN THE PLANS.

8. HEAVY VEGETATIVE CLEARING WITH TREE REMOVAL IS REQUIRED ON DITCH SIDE
SLOPES AND WITHIN THE 1-ROD BUFFER (UNLESS OTHERWISE SPECIFIED) AND WILL BE
PAID FOR BY THE ACRE. APPROXIMATE LOCATIONS ARE INCLUDED ON THE MAP FOR
REFERENCE. TREES SHALL BE CLEARED, GRUBBED, AND THE AREA AROUND THE TREE
SPRAYED AFTER COMPLETE.

9. DITCH BANKS SHALL BE SEEDED WITHIN TWO (2) DAYS OF FINISHED EXCAVATION
UNLESS OTHERWISE DIRECTED BY THE ENGINEER.

GENERAL CULVERT NOTES:

1. ALL CULVERTS SHALL BE CONSTRUCTED WITH CLASS Il RCP ONLY, UNLESS
OTHERWISE SPECIFIED ON PLANS OR APPROVED BY THE ENGINEER.

2. ALL PIPE SECTIONS SHALL BE TIED TOGETHER, WATERTIGHT, GASKETED, AND TONGUE
AND GROOVE DESIGN CONFORMING TO MnDOT 3006G. ALL JOINTS SHALL BE WRAPPED
IN GEOTEXTILE FABRIC.

3. WHEN A CULVERT SECTION IS TO BE REINSTALLED, THE CONTRACTOR MUST NOTIFY
THE ENGINEER OF ANY CULVERT SECTIONS DEEMED NOT SALVAGEABLE PRIOR TO
REMOVAL AND SHALL BE ADDRESSED BEFORE CULVERT WORK IS DONE.

4. THE CONTRACTOR SHALL VERIFY PROPER POSITIONING OF THE CULVERT PRIOR TO
COMMENCEMENT OF CONSTRUCTION. IF THE CULVERT POSITIONING IS NOT
COMPATIBLE WITH THE FLOW OF THE DITCH WHEN STAKING IS COMPLETED, THE
ENGINEER SHALL BE NOTIFIED.
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ALTERNATIVE SIDE INLETS (ASI) and ALTERNATIVE SIDE INLETS WITH RIPRAP OVERFLOW (ASIRO)

SCHEDULE

INLET OUTLET DROP INLET MINIMUM
ID# STATION LOCATION DROP INLET LENGH INLET TYPE RIPRAP (CY

SIZE SIZE DEPTH OUTLET GRADE (@
ASI-1 321+00 MAIN (W) 10" 10" 11' 50' TRASH GRATE 3.0% NA
ASI-2 327+50 MAIN (E) 10" 10" 9 35' TRASH GRATE 1.5% NA
ASI-3 328+25 MAIN (W) 10" 10" 6' 50' TRASH GRATE 1.0% NA
ASI-4 11425 SPUR 8 (E) 10" 10" 9.5' 25' TRASH GRATE 1.0% NA

RIPRAP Schedule

Description Upstream Downstream
D BRANCH CROSSING | sTATION MnDOT Length | Width | Volume MnDOT Length | Width | Volume
(LOCATION) RIPRAP Size| (FT) (FT) (cY) |RIPRAPSize | (FT) (FT) (cy)

#14 MAIN DRIVEWAY 243+50 Class Il 20 20 27 Class Il 50 30 92 —
#19 MAIN DRIVEWAY 347+00 Class I 20 20 30 Class Il 24 20 33

#21 SPUR 8 DRIVEWAY 5+75 Class Il 20 23 30 Class Ill 20 23 30

#22 SPUR 8 CR 136 23+50 NA - - - Class Il 20 20 45

#31 SPUR 9 DRIVEWAY 164+15 Class Il 20 20 28 Class Il 20 20 28
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Le Sueur County Ditch No. 23
Watershed Boundary
Area = 7,453 Acres
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Le Sueur County Ditch No. 23
Watershed Boundary
Area = 7,453 Acres
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Le Sueur County Ditch No. 23
Watershed Boundary
Area = 7,453 Acres

Legend

Unnamed Watercourse

Tree Removal

|:| Parcels
E CD23 Watershed

Public Drainage

——-r—-= Tile
sm==p===: Open Ditch
Public Water Watercourse

8 :I Public Waters Basins

Northern Natural Gas

START STATION
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PLACE FERTILE MATERIAL EXCAVATED!
ON TOP OF INFERTILE MATERIAL

| Y
<)
X é
L | $
2 EXCAVATE SEDIMENT DEPOSITS /003’
%57 3
e &
NS £
% &
B R 00
%> | ALY
S X
2.
N

BoD LS

(BOTTOM VARIES)
(SEE PROFILES)

16.5' BUFFER AREA

TYPICAL DITCH CLEANING

12' (MIN) DRIVABLE AREA
———

CONSTRUCTION EASEMENT BOUNDARY

/(REFER TO CONSTRUCTION PLANS)
|

TRANSITION SHALL BE TRAVERSABLE |
BY A COMBINE WITH ATTACHMENT |

NOTES:

OPEN DITCH SPOILS SHALL BE PLACED WITHIN THE 16.5' BUFFER,
UNLESS THE SPECIFIED DIMENSIONS ARE NOT FEASIBLE. IF THE

@ SPECIFIED DIMENSIONS CANNOT BE OBTAINED, THE ENGINEER SHALL
BE NOTIFIED AND SPOILS SHALL BE CONTINUED OUTSIDE OF THE
BUFFER IN ACCORDANCE WITH THE PLANS. TOPSOIL STRIPPING MAY BE
REQUIRED.

TYPICAL DITCH CLEANING INCLUDES EXCAVATION OF SEDIMENT
DEPOSITS AND SPOIL PLACEMENT AND LEVELING.

DO NOT OVER EXCAVATE DITCH BOTTOM OR SIDE SLOPES WHEN
CLEANING SEDIMENT.

TYPICAL DETAIL- REFER TO CROSS-SECTIONS FOR DIMENSIONS.

BACKSLOPE OUTSIDE OF THE BUFFER SHALL BE DRIVABLE BY A
COMBINE WITH AN ATTACHMENT.

l LEGAL DITCH GRADE 1
I

1 NTS

EXISTING AREAS WITH TOPSOIL ON BANKS SHALL BE REUSED TO DRESS
SIDE SLOPES AS APPROVED BY ENGINEER IN FIELD.

DITCH BANK SEEDING MUST OCCUR WITHIN 2 DAYS OF CONSTRUCTION.

| HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION OR
REPORT WAS PREPARED BY ME OR UNDI IRECT

SUPERVISION AND THAT | AM A D thmn

PROFESSIONAL ENGINE] IR E @!ﬂ

STATE OF MINN ﬁﬂ ’ !& t \
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DATE Lic. No.___43359
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DISTANCE VARIES BASED ON SITE CONDITIONS

Il i,
=M=l=11=

MnDOT 25-142 ON CATEGORY 4
EROSION CONTROL BLANKET

EXISTING GRADE

EXISTING SLOUGH OR DITCH BANK

B
P‘ 7 =01 i\ 11
7| J LEGAL DITCH GRADE L
EXCAVATE SLOUGHED MATERIAL FROM DITCH BOTTOM =] |- @orromvares) ||| —| ||
(MATCH EXISTING GRADES) 1] ‘ (SEE PROFILES) ‘ ‘ ‘;

|'|- NOTES:

TYPICAL DITCH SIDESLOPE REPAIR INCLUDES EXCAVATION OF MATERIAL
FROM DITCH BOTTOM, RESLOPING OF THE DITCH SIDE SLOPE, AND
PLACEMENT AND LEVELING OF MATERIAL IN DESIGNATED AREA.

DITCH SIDESLOPE REPAIR SHALL BE PAID FOR BY THE LINEAR FOOT
MEASURED ALONG THE DITCH CENTERLINE.

TYPICAL DETAIL- REFER TO CROSS-SECTIONS FOR DIMENSIONS.
SEEDING SHALL BE MEASURED AND PAID FOR BY THE SY INSTALLED.

DITCH BANK SEEDING MUST OCCUR WITHIN 2 DAYS OF CONSTRUCTION.

TYPICAL DITCH SIDESLOPE REPAIR
NTS

SEED DISTURBED DITCH BANK WITH s e | e e \:‘ '

DISTANCE VARIES BASED ON SITE CONDITIONS

SEED DISTURBED DITCH BANK WITH
MnDOT 25-142 ON CATEGORY 4
EROSION CONTROL BLANKET

RESLOPE DITCH BANK

NOTES:

=

L TYPICAL DITCH SIDESLOPE REPAIR WITH CLASS Il RIPRAP INCLUDES

—| EXCAVATION OF MATERIAL FROM DITCH BOTTON, RESLOPING OF DITCH
I BANK, AND PLACEMENT OF THE MATERIAL IN DESIGNATED FILL AREA AND

=T SHALL BE PAID FOR BY THE LINEAR FOOT UNDER THE TYPICAL DITCH

== SIDESLOPE REPAIR BID ITEM.

== MADOT CLASS IllRIPRAP ON TYPE IV GEOTEXTILE FABRIC SHALL BE PAID
= FORBY THE CUBIC YARD INSTALLED.

TYPICAL DETAIL- REFER TO CROSS-SECTIONS FOR DIMENSIONS.
SEEDING SHALL BE MEASURED AND PAID FOR BY THE SY INSTALLED.

COORDINATE RIPRAP DIMENSIONS WITH ENGINEER BASED ON
CONDITIONS FOUND AFTER SLOUGH REMOVAL.

=X
> SIEE

~ DITCHBOTTOM H

] ‘% (WIDTH VARIES)

INSTALL MnDOT CLASS Il RIPRAP
ONTYPE IV GEOTEXTILE FABRIC
(KEYED INTO DITCH BANK
APPROX. 2 TO 3 FEET)

EXCAVATE SLOUGHED MATERIAL
FROM DITCH BOTTOM
(MATCH EXISTING GRADES)

DITCH BANK SEEDING MUST OCCUR WITHIN 2 DAYS OF CONSTRUCTION.

TYPICAL DITCH SIDESLOPE REPAIR
WITH CLASS lil RIPRAP
NTS
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SLOTTED RISER STRUCTURE | O (L D o O - STANDARDRISER gVLng‘SEf‘CDE'ﬁgSVf SLIPPED
WITH 1" HOLES AND 1" X 4 SLOTS U b ol STRUCTURE WITH 1" HOLES
(SEE SCHEDULE FOR SIZE) U q O (SEE SCHEDULE FOR SIZE)
O © q P O O STEEL FENCE POST
O D~ O (DRIVEN INTO GROUND)
o7 | 5O
d APPROVED CONNECTORIFITTING. o
7O HDPE DUAL WALL RISER N o)
(LENGTH & SIZE VARIES)
(SEE ASI SCHEDULE)
S — CUTS SLITS BETWEEN RIBS 5 B CUT 4 EQUALLY SIZED AND
_ APPROXIMATELY 6" LONG IN — = SPACED SLITS AROUND THE
— / SETS OF 4, THEN ROTATED — ||} TWO RIBS ABOVE GROUND
En 90° TO ACHIEVE A DEPTH OF 304" CLEAN ROCK TO CLAY = =
3 4 FEET (INCIDENTAL) LAYER OR A DEPTH OF 3, = Eiee
SLOTTED STANDARD WHICHEVER IS THE LESSER — >§ggg g;:LSA ?EPYNEE"EL':) ZI(??N
RISER STRUCTURE RISER STRUCTURE % ——— .54 SETSOF 4, THENROTATED 90"
p=c | TOACHEVE ADEPTH OF #
2 525 (PERFORATED OR NARROW
BAR GUARD SLOTTED TILE ARE ALSO
APPROVED)
(INCIDENTAL)
DETAIL A
NOTES:
INTAKE TYPE AND TILE SIZE VARIES PER ASI. (SEE SCHEDULE)
RISER ASSEMBLY SHALL BE A SEPARATE PAY ITEM THAN THE OUTLET ASSEMBLY. EVERGENCY OVERFLOW PROPOSED GROUND
ALL DISTURBED AREAS WITHIN BUFFER EASEMENT SHALL BE SEEDED WITH BUFFER (FIELD ADJUST AS APPROVED) . /(TOP OF DITCH BANK)
BLEND SEED MIX ON CATEGORY 4 EROSION CONTROL BLANKET. (INCIDENTAL) w 10 w

ALL EFFORTS SHALL BE MADE TO SEPARATE SOIL TYPES. BACKFILL SHALL BE
COMPACTED PRIOR TO PLACEMENT OF TOPSOIL, EXCEPT THE TOP TWO (2) FEET, FOR
WHICH COMPACTION SHALL BE MINIMIZED TO THE EXTENT POSSIBLE. TOPSOIL SHALL
BE PLACED TO A MINIMUM DEPTH OF 6", OR UNIFORM TO THE TOPSOIL DEPTH OF THE
SURROUNDING AREA. ALL EFFORTS SHALL BE MADE TO KEEP TOPSOIL ON TOP AND
SEPARATED. NO TOPSOIL SHALL BE PLACED IN THE TRENCH BELOW 2' FROM EXISTING
GROUND UNLESS APPROVED BY THE ENGINEER.

ALL INTAKES SHALL BE WRAPPED WITH MnDOT TYPE 1 GEOTEXTILE FABRIC.
(INCIDENTAL TO RISER ASSEMBLY)

ALL SLITS CUT INTO RISER ARE INCIDENTAL TO RISER ASSEMBLY.
ALL 3/4" CLEAN ROCK AND GRANULAR FOUNDATION MATERIAL IS INCIDENTAL TO RISER

ASSEMBLY.

ALL OUTLET RIPRAP IS INCIDENTAL TO OUTLET ASSEMBLY.

INTAKES SHALL BE FIELD ADJUSTED BASED ON ACTUAL LOCATION OF LOW AREAS, AS
DETERMINED BY THE ENGINEER.

TILE OUTLET ASSEMBLY SHALL CONFORM TO STANDARD TILE INSTALLATION.

SHAPING OF LOW AREA TO GRADE TO DROP INTAKE SHALL BE INCIDENTAL TO PAY ITEM.
TRASH GRATE, ANTI-VORTEX PLATE, AND FENCE POST WITH PVC SHALL BE INCIDENTAL.
TILE FLAGS (7' MIN) MAY BE SUBSTITUTED FOR FENCE POST WITH PVC.

Il

8'LONG, 2'@ PVC SLIPPED!
OVER FENCE POST

STEEL FENCE POST:
(DRIVEN INTO GROUND OR ™
ATTACHED TO GRATE)

i

~

INSTALL AT THE EDGE OF THE 16.5' BUFFER AREA
(MUST BE WITHIN BUFFER)

SEED DISTURBED AREA WITH BUFFER

BLEND SEED MIX ON CATEGORY 4 TOP OF SPOIL PILE
EROSION CONTROL BLANKET (MATCH BERM HEIGHT
6" OF SURROUNDING AREA)
CONSTRUCT DRIVEABLE AND MOWABLE
SLOPE THAT DRAINS TO INTAKE
PROPOSED GRADE

~

r

|

- |
~<_I
"r..

|

|

|

3/4" CLEAN ROCK TO CLAY ‘
LAYER OR A DEPTH OF 4 FT, ‘
WHICHEVER IS THE LESSER |

VIRAP WITH DOT TYPE 1—
NON-WOVEN GEOTEXTILE
FABRIC }
|
|
|

| RISER ASSEMBLY
/(SEE ASI SCHEDULE &
DETAILA)

HDPE DUAL WALL RISER
(OR APPROVED EQUAL)
(LENGTH & SIZE VARIES)
(SEE ASI SCHEDULE)

[ Gl

GRANULAR FOUNDATION MATERIAL AROUND!
90° BEND OR TEE-CONNECTION W/ END CAP

EXISTING GROUND

SEED DISTURBED AREA WITH MnDOT
25-142 SEED MIX ON CATEGORY 4
GEOTEXTILE BLANKET

CLAY PLUG

HDPE TILE

INCIDENTAL)

\PLACE CLASS Il RIP RAP ON TYPE 4

PLACE TOP OF RIPRAP AT GEOTEXTILE FABRIC AT TILE OUTLET
BOTTOM OF OPEN DITCH (INCIDENTAL TO OUTLET ASSEMBLY)
(SEE RIPRAP AT TILE OUTLET)

(SEE RIPRAP AT TILE OUTLET DETAIL)

ELEVATION FROM OPEN DITCH

PROPOSED GROUND
MATCH EXISTING SIDE
SLOPE/GRADE

(LENGTH, SIZE, AND GRADE VARIES)
(SEE ASI SCHEDULE)

ALTERNATIVE SIDE INLET (ASI)

NTS

COMPACT CLAY MATERIAL
TO 95% STANDARD PROCTOR

KEY IN FILL MATERIAL, MINIMUM 2' ON ALL SIDES

/

EXISTING GROUND /
\/

RODENT GUARD /

PLACE TILE OUTLET /
APPROX. 1' /
PROTRUDING FROM /
DITCH BANK AND 1' /
FROM TYPICAL /
DITCH FLOW /
——

PLACE CLASS Il RIP RAP ON TYPE IV
GEQTEXTILE FABRIC AT TILE OUTLET
(INCIDENTAL TO OUTLET ASSEMBLY)
(SEE TILE OUTLET DETAIL)

ASSEMBLY.

8'LONG, 2'9 PVC SLIPPED
OVER FENCE POST

STEEL FENCE POST
(DRIVEN INTO GROUND OR
ATTACHED TO GRATE)

TOCLAY LAYER OR 3 FT
WHICHEVER IS THE LESSER

I
I
I
I
I
I
I
WRAP WITH MnDOT TYPE 1

NON-WOVEN GEOTEXTILE
FABRIC

SLOTTED RISER STRUCTURE O L
WITH 1" HOLES AND 1" X 4" SLOTS O (
(SEE SCHEDULE FOR SIZE) U q
o
o
of [
[
149 /
SLOTTED
RISER STRUCTURE
NOTES:

CUTS SLITS BETWEEN RIBS

APPROXIMATELY 6" LONG IN

SETS OF 4, THEN ROTATED

90° TO ACHIEVE A DEPTH OF
4 FEET (INCIDENTAL)

INTAKE TYPE & TILE SIZE VARIES PER ASIRO. (SEE SCHEDULE)
RISER ASSEMBLY SHALL BE A SEPARATE PAY ITEM THAN THE OUTLET ASSEMBLY.

ALL DISTURBED AREAS WITHIN BUFFER EASEMENT SHALL BE SEEDED WITH BUFFER
BLEND SEED MIX ON CATEGORY 4 EROSION CONTROL BLANKET. (INCIDENTAL)

ALL EFFORTS SHALL BE MADE TO SEPARATE SOIL TYPES. BACKFILL SHALL BE
COMPACTED PRIOR TO PLACEMENT OF TOPSOIL, EXCEPT THE TOP TWO (2) FEET, FOR
WHICH COMPACTION SHALL BE MINIMIZED TO THE EXTENT POSSIBLE. TOPSOIL SHALL
BE PLACED TO A MINIMUM DEPTH OF 6", OR UNIFORM TO THE TOPSOIL DEPTH OF THE
SURROUNDING AREA. ALL EFFORTS SHALL BE MADE TO KEEP TOPSOIL ON TOP AND
SEPARATED. NO TOPSOIL SHALL BE PLACED IN THE TRENCH BELOW 2' FROM EXISTING
GROUND UNLESS APPROVED BY THE ENGINEER.

ALL INTAKES SHALL BE WRAPPED WITH MnDOT TYPE 1 GEOTEXTILE FABRIC.
(INCIDENTAL TO RISER ASSEMBLY)

ALL SLITS CUT INTO RISER ARE INCIDENTAL TO RISER ASSEMBLY.
ALL 3/4" CLEAN ROCK AND GRANULAR FOUNDATION MATERIAL IS INCIDENTAL TO RISER

ALL OUTLET RIPRAP IS INCIDENTAL TO OUTLET ASSEMBLY

INTAKES SHALL BE FIELD ADJUSTED BASED ON ACTUAL LOCATION OF LOW AREAS, AS
DETERMINED BY THE ENGINEER.

TILE OUTLET ASSEMBLY SHALL CONFORM TO STANDARD TILE INSTALLATION.

SHAPING OF LOW AREA TO GRADE TO DROP INTAKE SHALL BE INCIDENTAL TO PAY ITEM.
TRASH GRATE, ANTI-VORTEX PLAT, AND FENCE POST WITH PVC SHALL BE INCIDENTAL.
TILE FLAGS (7' MIN) MAY BE SUBSTITUTED FOR FENCE POST WITH PVC.

INSTALL AT THE EDGE OF THE 16.5' BUFFER AREA

—

I

e

314" CLEAN ROCK |
I

I

I

[

GRANULAR FOUNDATION MATERIAL AROUND
90° BEND OR TEE-CONNECTION W/ END CAP

%]

|

l
I

|

CLASS Il RIPRAP ON TYPE 4 GEQTEXTILE FABRIC TOP OF RIPRAP-
(SEE ASIRO SCHEDULE FOR QUANTITY) \ (MATCH EXISTING TOP
OF ADJACENT DITCH)

SEED DISTURBED AREA WITH BUFFER

BLEND SEED MIX ON CATEGORY 4

EROSION CONTROL BLANKET

|68
| PROPOSED GRADE
-

APPROVED CONNECTOR/FITTING
TO HDPE DUAL WALL RISER
(LENGTH & SIZE VARIES)
(SEE ASI SCHEDULE)

STANDARD RISER

D000 QO

N

STANDARD
RISER STRUCTURE

EXISTING GROUND

TILE OUTLET SHALL BE OFFSET
FROM CENTERLINE OF OVERFLOW

(MUST BE WITHIN BUFFER)

STRUCTURE WITH 1" HOLES
(SEE SCHEDULE FOR SIZE)

SHAPE SPILLWAY IN

8'LONG, 2" DIA. PVC SLIPPED
OVER FENCE POST

STEEL FENCE POST
(DRIVEN INTO GROUND)

CUT (4)6" SLITS BETWEEN 2 RIBS
ABOVE GROUND (EQUALLY
SPACED)

3/4" CLEAN ROCK TO CLAY~__ |
LAYER OR A DEPTH OF 3,

WHICHEVER IS THE LESSER

—CUTS SLITS BETWEEN RIBS
APPROXIMATELY 6" LONG IN
SETS OF 4, THEN ROTATED 90°

TO ACHIEVE A DEPTH OF 4'

|
G

(PERFORATED OR NARROW
SLOTTED TILE ARE ALSO
APPROVED)

(INCIDENTAL)

BAR GUARD

DETAIL A

10

DITCH BANK

INTAKE SHALL BE
INLINE WITH
OVERFLOW

PROPOSED SPILLWAY
(TOP OF DITCH BANK)

0 -

S
PLACE TOP OF RIPRAP ATJ ?éAEngngF?[I:T_FéAFPAgsIEYPE
BOTTOM OF OPEN DITCH (SEE ASIRO SCHEDULE
(SEE RIPRAP AT TILE OUTLET DETAIL) FOR QUANTITY)

ELEVATION FROM DITCH

PROPOSED SPILLWAY

PROPOSED GROUND
\7‘/& R LS \ MATCH EXISTING
X SIDE SLOPE GRADE
NI IR
ARG UGN EXISTING GROUND ‘
VLI /
S A A AN /
/\\\///\\\///\\\/ COMPACT CLAY MATERIAL )
T0 95% STANDARD PROCTOR
AND MOWABLE SLOPE /\\\//\\\//\\\/\%\/\\\//\\\///\\\///\\\/ !
THAT DRAINS TOINTAKE X \\//\\//\\4\//\\//\\//\\ /
NN //\ //\S//\ //\ //\ > /
KKK /
S~ NN )
! RISER ASSEMBLY R KEY IN MINIMUN 2 ON ALL SIDES
(SEE ASIRO SCHEDULE & NN /
DETAILA) £ //
HDPE DUAL WALL RISER RODENT GUARD //
(OR APPROVED EQUAL) ,
(LENGTH AND SIZE VARIES) PLACE TILE OUTLET ,
(SEE ASIRO SCHEDULE) J APPROX. 1 p
% PROTRUDING FROM
TRy e
UL o DITCH FLOW
lg Q Y
AR T T LA
HOPE TILE ?ﬁﬂ.'
(LENGTH, SIZE, & GRADE VARIES)
(SEE ASIRO SCHEDULE) PLACE CLASS lllRIPRAP ON TYPE IV

GEOTEXTILE FABRIC AT TILE OUTLET
(INCIDENTAL TO OUTLET ASSEMBLY)
(SEE TILE OUTLET DETAIL)

ALTERNATIVE SIDE INLET WITH RIPRAP OVERFLOW (ASIRO)

NTS
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DIRECTION OF FLOW\/\N\/\/\r>

\ @ WIDTH VARIES

@ SLOPE VARIES

10" MnDOT CLASS 5 AGGREGATE )
ON TYPE V GEOTEXTILE FABRIC

6" OF TOPSOL @

SLOPE VARES@

p N
2 > ;
A N T T NN NN NN NN
AN AN ANSANANAN N NN NS
RO RN ROS RO RN NI RS
v
>
PROPOSED CULVERT
WITH APRONS @

@ COMPACTED BACKFILL (TYP)

2T

2 CLAY PLUG (TYP) @

OUT TO OUT WIDTH VARIES
(REFER TO DETAILED CULVERT CROSSINGS)

MnDOT TYPE IV GEOTEXTILE

FABRIC (TYP) \ .WIDTH VARIES

GRANULAR BEDDING @
MATERIAL (TYP)

@ SLOPE VAREES

10" MnDOT CLASS 5 AGGREGATE )
ON TYPE V GEOTEXTILE FABRIC

6 OF TOPSOIL @

SLOPE VARES@

PROPOSED CULVERT
WITHOUT APRONS@

MnDOT TYPE IV GEOTEXTILE
FABRIC (TYP)

OUT TO OUT WIDTH VARIES
(REFER TO DETAILED CULVERT CROSSINGS)

GRANULAR BEDDING @
MATERIAL (TYP)

TYPICAL CULVERT CROSSING

NTS

<

RIPRAP (TYP)@

T

2 /\\\//\// ORI, /\/\\/\/\\\5\\‘
R >
T A TN
UG

TRy

X

7

S

9

N

K
R
K

\\\

GRANULAR ENCASEMENT
MATERIAL (TYP)@
GRANULAR HAUNCHING

MATERIAL (TYP) @

PROPOSED CULVERT @

GRANULAR BEDDING @
MATERIAL

)

I PIPE OD .
(]

NOTES:

TYPE AND SIZE VARIES, REFER TO DETAILED CULVERT CROSSINGS. ALL RCP PIPE SECTIONS SHALL BE TIED
TOGETHER, WATERTIGHT, GASKETED, AND TONGUE AND GROOVE DESIGN CONFORMING TO MNDOT 3006G. ALL
JOINTS SHALL BE WRAPPED IN GEOTEXTILE FABRIC. (INCIDENTAL)

GRANULAR ENCASEMENT MATERIAL AND GRANULAR HAUNCHING MATERIAL VARIES BASED ON CULVERT TYPE
AND SHALL BE INCIDENTAL TO CULVERT INSTALLATION. REFER TO CONTRACT DOCUMENTS.

GRANULAR BEDDING MATERIAL SHALL BE PAID FOR BY THE CUBIC YARD INSTALLED.

TRENCH CLEARANCE WIDTHS SHALL COMPLY WITH MANUFACTURER RECOMMENDATIONS.

ACLAY PLUG SHALL BE CONSTRUCTED AND MECHANICALLY COMPACTED FROM THE BOTTOM OF THE TRENCH
TO THE TOP OF THE CROSSING ON BOTH THE UPSTREAM AND DOWNSTREAM SIDES. THE MATERIAL SHALL BE
IMPERVIOUS AND SHALL BE A MINIMUM OF 2 FEET IN THICKNESS. (INCIDENTAL)

COMPACTED BACKFILL SHALL BE PLACED IN ACCORDANCE WITH THE CONTRACT DOCUMENTS.

SALVAGE & REPLACE EXISTING CROSSING SURFACE MATERIAL. ADDITIONAL CLASS 5 AGGREGATE MAY BE
NEEDED TO MATCH EXISTING SECTION OR 10" MINIMUM FOR ROADWAYS (8" MINIMUM FOR FIELD CROSSINGS),
WHICHEVER IS GREATER. (INCIDENTAL TO CROSSING).

WIDTH AND SLOPE OF AGGREGATE SURFACE SHALL MATCH EXISTING CONDITIONS, UNLESS OTHERWISE
SPECIFIED IN THE DETAILED CULVERT CROSSINGS.

REFER TO DETAILED CULVERT CROSSINGS FOR ROAD AND DRAINAGE DITCH SLOPES.

RIPRAP SHALL BE MNDOT CLASS IIl PLACED ON TYPE IV GEOTEXTILE FABRIC, UNLESS OTHERWISE SPECIFIED IN
THE PLANS. REFER TO TYPICAL CULVERT RIPRAP ARMOR DETAIL FOR DIMENSIONS.

THE CONTRACTOR SHALL VERIFY PROPER POSITIONING OF THE CULVERT PRIOR TO COMMENCEMENT OF
CONSTRUCTION. IF THE CULVERT POSITIONING IS NOT COMPATIBLE WITH THE FLOW OF THE DITCH WHEN
STAKING IS COMPLETED, THE ENGINEER SHALL BE NOTIFIED.

ALL GRANULAR HAUNCHING AND ENCASEMENT MATERIAL, CLASS 5 AGGREGATE, GEOTEXTILE FABRIC, CLAY
PLUGS, EXCAVATION, ETC. SHALL BE INCIDENTAL.

THE CONTRACTOR IS RESPONSIBLE TO MAINTAIN THE DISTURBED ROADS UNTIL THE PROJECT IS COMPLETED
OR ROAD AUTHORITY HAS RESUMED CONTROL; WHICHEVER IS SOONER.

SEEDING AND EROSION CONTROL SHALL ADHERE TO THE CONTRACT DOCUMENTS.

® A MINIMUM 6-INCHES OF TOPSOIL SHALL BE PLACED ON ROAD SIDE SLOPES FOR VEGETATION ESTABLISHMENT,
INCIDENTAL TO CULVERT CONSTRUCTION.

MrDOT GEOTEXTILE FABRIC
(TYPEV)@

L CLASS SAGGREGATE@) - /

A %= K
SO \\\\\\\ COMPACTED BACKFILL \\\\\\\\\\\\
NI SRR

SIIOIIIN
SRR

Sy ;S .// 7/
, 7, GRANULAR ENCASEMENT MATERIAL 7/ g
/s [ s

PROPOSED PIPE
(SIZE & TYPE VARIES)

GRANULAR BEDDING MATERIAL(
ek

RO 800505
NOTES:

SALVAGE AND REPLACE EXISTING CROSSING SURFACE MATERIAL.THE ROAD SLOPE AND WIDTH SHALL

@ MATCH EXISTING CONDITIONS, UNLESS OTHERWISE SPECIFIED. ADDITIONAL CLASS 5 AGGREGATE MAY
BE NEEDED TO MATCH EXISTING SECTION OR 10" MINIMUM FOR ROADWAYS, WHICHEVER IS GREATER.
(INCIDENTAL TO OPEN CUT AND RESTORE GRAVEL ROADWAY)

GEQTEXTILE FABRIC SHALL BE INCIDENTAL TO OPEN CUT AND RESTORE GRAVEL ROADWAY.

REFER TO PIPE BEDDING DETAILS.

REFER TO PIPE BEDDING DETAILS, MAY BE EXISTING GROUND DEPENDING ON INSTALLATION METHOD.

COMPACTED BACKFILL SHALL BE PLACED IN ACCORDANCE WITH THE CONTRACT DOCUMENTS.

ROAD SLOPE AND WIDTH SHALL MATCH EXISTING CONDITIONS, UNLESS OTHERWISE SPECIFIED.
DISTURBED SHOULDER AND ROAD DITCH SHALL BE SEEDED WITH MnDOT 25-142 ON CATEGORY 3
EROSION CONTROL BLANKET, UNLESS OTHERWISE SPECIFIED.

THE CONTRACTOR IS RESPONSIBLE TO MAINTAIN THE DISTURBED ROADS UNTIL THE PROJECT IS
COMPLETED OR ROAD AUTHORITY HAS RESUMED CONTROL; WHICHEVER IS SOONER.

TILE GRAVEL ROAD CROSSING
NTS

| HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION OR
REPORT WAS PREPARED BY ME OR UNDI IRECT
SUPERVISION AND THAT | AM A D! LI

PROFESSIONAL ENGINE] IR E m‘
Wm&

STATE OF MINN
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PIPE DIAMETER
(VARIES) (SEE PLANS)

|2>
Var sV
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PIPE DIAVETER
(VARIES) (SEE PLANS)
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CULVERT WITH

END SECTION
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CULVERT WITHOUT
END SECTION

PROTECT EXISTING CULVERT/
AND END SECTION

SECTION A-A

TYPE IV GEOTEXTILE FABRIC @

/EXISTING ROADWAY OR FIELD CROSSING

DITCH BOTTOM
(WIDTH VARIES)
(SEE CROSS-SECTIONS)

SECTION C-C

GEOTEXTILE FABRIC @

NOTES:

15

GEOTEXTILE FABRIC @

TYPICAL CULVERT RIPRAP ARMOR
NTS

UPSTREAM END OF CULVERT: 0' (NO SUMP REQUIRED). DOWNSTREAM END OF CULERT: 1' FOR PIPES
LESS THAN 30" IN DIAMETER AND 1.5' FOR PIPES GREATER THAN OR EQUAL TO 30" IN DIAMETER.

RIPRAP HEIGHT SHALL BE A MINIMUM OF 2' ABOVE THE CULVERT. THE HEIGHT MAY BE ADJUSTED WITH
APPROVAL FROM THE ENGINEER.

(W-DITCH BOTTOM WIDTH)/2 OR LENGTH NEEDED TO BE 2' ABOVE CULVERT, WHICHEVER IS GREATER.
RIPRAP SHALL BE MNDOT CLASS Iil PLACED ON TYPE IV GEOTEXTILE FABRIC UNLESS OTHERWISE
SPECIFIED IN THE PLANS.

L REFERS TO LENGTH AND W REFERS TO WIDTH IN THE RIPRAP SCHEDULE. THE LENGTH AND WIDTH
FOR THE UPSTREAM ENDS SHALL BE COORDINATED WITH THE ENGINEER BASED ON THE ON-SITE
CONDITIONS FOUND.

REFER TO RIPRAP SCHEDULE OR PLANS FOR RIPRAP DIMENSIONS AND QUANTITIES.

RIPRAP QUANTITIES ARE ESTIMATED. ADDITIONAL QUANTITY MAY BE REQUIRED BY ENGINEER. ALL
RIPRAP QUANTITIES SHALL BE PAID BY THE CUBIC YARD INSTALLED.

ALL RIPRAP SHALL BE PLACED BELOW LEGAL DITCH GRADE AND SHALL NOT INTERFERE WITH THE FLOW
THROUGH THE CULVERT.

ALL DIAMETERS REFERENCED ARE INSIDE DIAMETERS.
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NOTE: ALL TILE OUTLETS AND FIELD INTAKES SHALL BE REPAIRED OR ARMORED ARES (SEEDETALS)
>~
TILE FLAG (7' MIN)
(INCIDENTAL) Q
=== | M=M=
T ‘ (T
1 ‘:m:m: REESTABLISH ORIGINAL DITCH SIDESLOPES J:M:Mi‘ 35(MIN) POST AT 5'- 4 MAX _
=== AFTER TILE INSTALLATION =l =llF SPACING 2
BRI — | =] — &
T
| mm“:‘ ! GEOTEXTILE FABRIC %
J— i}
| Tl :
— = FABRIC ANCHORAGE TRENCH
_ ‘ | s BACKFILL WITH TAMPED NATURAL
. RODENT GUARD (TYP) ‘ ‘E‘ [
z 11—l
. ® PLACE RIPRAP AND FABRIC J:u ‘ NOTES: E,:‘EESE'F"&S& i
S ATTLE OUTLET (NCIDENTAL) —‘:mwj DISTANCE VARIES. REFER TO PLANS. (1" MIN, ABOVE 57’/\77/7/;
o (SEE RIPRAP AT TILE OUTLET) :m: @  BASE FLOW LINE WHEN POSSIBLE WHILE N /\\/é ‘
T MAINTAINING PROPER DRAINAGE) \\/\\\5
I ;J L u F THE TILE JOINT BETWEEN THE FIELD TILE & THE OUTLET \<(<\</7 SRS INSTALL INLET PROTECTIONJ \R&&NXSSE (SZE VARIES) 1
THEOUTETT0OTaH 1V =1y - ENCASED N CONGRETE O CONECTED T REIRELK, srrmwesosecastrucres @ e (GRDATONVARES
=] APPROPRIATE FITTINGS, AS APPROVED BY ENGINEER. 7 /\///\\///\\//\\// VANHOLES EXISTING GROUND
INSTALL 20 LF (MIN) NEW H.D.P.E. DUAL WALL OR PVC PIPE FOR L U ;:gxg ﬁl Eﬂtg g:ﬁtt :OST Omgggz ;&\%vov VF;SMDHPE. T NOTES:
. /— L _— =
TILE OUTLETS INTO DITGH WHERE DAMAGED (TYP) Sl BASE FLOW LINE ALONG SIDES. (SEE RIPRAP AT TILE OUTLET DETAIL) INLET PROTECTION SHALL BE SILT FENCE, SEDIMENT
T ety — ® FroecToN sl E STLEDN CEOROME T
oo T T T MO e
(REFER TORIPRAP AT TILE |SEE PROFILES) FOR AS BID ITEN "ARMOR TILES". FESNCE pt AngRD e W#H* P AC? 5 C?JM‘ENTS ENGINEER PRIOR TO INSTALLATION
OUTLETDETAL) ALL TILE REPAIRIREPLACEMENT SHALL BE PAID BY THE SHALL BE INCIDENTAL TO THE BID ITEM. INSTALLATION, MAINTENANCE, AND RENOVAL OF INLET
EACH PER DETAIL SHOWN. SILT FENCE SHALL BE PAID FOR BY THE LF. REFER TO
RODENT GUARDS SHALL BE INSTALLED ON ALL TILE PAYMENT SCHEDULE IN CONTRACT DOCUMENTS Eggggg%i lsa?; #E?AE :QEIFDEEQNTTSLPEn;grsTleaAE%LlJ’th THEREBY CERTIFY THAT THIS PLAN, SPECIFICATION OR
REPAIRS 18" AND SMALLER, AND ARE INCIDENTAL TO THE REPORT WaS PREPARED BY ME OR UND rPRECT
PAY ITEM. SUPERVISION AND THAT | AM A D! thmu
ALL FITTINGS TO CONNECT EXISTING TILE SHALL BE PROFESSIONAL ENGINEﬁ NR E Nﬁ@“
TYPICAL TILE OUTLET REPAIR INGIDENTAL TOTILE OUTLET REPAR. SILT FENCE TYPICAL INLET PROTECTION STATEOF R Y
NTS FENCE POST WITH 8 LONG PIECE OF PVC SLIPPED OVER IT w~'s NTS C '
MAY BE SUBSTITUTED FOR THE TILE FLAG.
REFER TO OPEN DITCH NOTES FOR ACCEPTABLE OUTLET 1= oR
MATERIAL TYPES DATE Lic. No.___43359
PR SEEDN UMY T BN S e PROPETy O 85
WITHOUT PRIOR WRITTEN CONSENT.
PROJECT
g
EIEIEIEIEIE AL
ﬁmﬁmﬁ | ﬁmﬁuﬁ DIMENSIONS
— = —|l= NOMINAL
ﬁmﬁmﬁ mmmMﬁ PIPEDIA (D) RIPRAP® “BLEND SEED MBI TVPE 3 MULGH
[ T 1] [ — | UNDER 12" 4cy
:m:m: :m:m: 1215" 6CY
M:m:u M:M:U 18"70 36" 9cy S
=== —| | =13 10 60" VY SEED DITCH SLOPES WITH MADOT 25-142 e
‘ ‘:‘ ‘ ‘:‘ ‘ ‘ ‘ ‘:‘ ‘ ‘: —BASE FLOW LINE e T060" ocy - U:m:m “. SEED MIX WITH TYPE 8 MULCH . 7:M:M’
SI=IE me ABOVE &0 12¢0v "= =] O s, I=IEE LE CENTER MINNESOTA
=== A= K == < == = =% A= [—| "
ﬂ:mim m:J:H/DITCH BOTTOM/ TOE (TYP) um@m ‘k ‘l, ‘WQW OATE REVISION SCHEDULE
:‘ ‘ ‘:‘ ‘ ‘: adhadled)ede :‘ ‘ ‘* - 1L “ DRESS SIDE SLOPES WITH 6" OF TOPSOIL e DESCRIPTION BY
— T £ D% =T 7mml (EXCEPT FOR TYPICAL CLEANINGS) ‘mﬁu \
SHESIE e X et TN LA
NOTES: e Y
—_— f— \l f—
\GEOTEXTILE FABRIC @ @  DISTANCE VARIES. REFER TO PLANS AND DETAILS. (1’ MIN. ABOVE BASE FLOW LINE) | !mg ‘:5 WQW‘
KEY IN RIPRAP BELOW @  51ZE AND TYPE VARIES. REFER TO PLANS AND SCHEDULES. 7m: ‘:mj
DITCH BOTTOM TOE RIPRAP SHALL BE MADOT GLASS Ill, UNLESS OTHERWISE SPECIFIED. THE CUBIC YARD T IN A
(1" MIN) @  LISTED IN THE TABLE SHALL BE INCIDENTAL TO THE RESPECTIVE BID ITEM. ADDITIONAL =1l !\‘ A — || =]
TT7— RIPRAP SHALL BE PAID FOR BY THE CUBIC YARD AS DETERMINED BY ENGINEER. == Var =il PROJECT NO. 17-20141
=/ @  GEOTEXTILE FABRIC SHALL BE MaDOT TYPE IV. (INCIDENTAL TO RESPECTIVE BID ITEM) NOTES: :m:‘ ‘%‘ H I ‘:m: FILE NAME 20141 DETAILS
BASE FLOW LINE =il RIPRAP SHALL BE REQUIRED ON THE OPPOSITE BANK FOR TILE OUTLETS 24-INCHES AND —_— T‘:ii H —T— DRAWN BY
:‘ ‘ ‘: @  LARGER ORAS APPROVED BY THE ENGINEER. ADDITIONAL RIPRAP SHALL BE PAID FOR DISTURBED DITCH SIDE SLOPES FROM WIDENING, L N (e DESIGNED BY
E AR BY THE CUBIC YARD. DEEPENING, AND NEW CONSTRUCTION SHALL BE ?‘ =l =% y alll=ll siG
‘ﬁ! RIPRAP SHALL NOT IMPEDE FLOW FROM THE TILE OUTLET OR THE RECEIVING BODY. iEE?E@SEEDBw:EGE%‘Lg?{o“’ UNLESS Em;l m;m‘; 2‘;‘(;&? SB SYUE oA
ﬂ:T ‘D'REFERS TO PIPE INSIDE DIAMETER REFER TO BUFFER BLEND SEED MIX TABLE. u:m:‘ J:m: CLIENT PROJECT NO. -
:W DITCH BANK SEEDING MUST OCCUR WITHIN 2 DAYS ] M:M—,i e ,J:mil |
T? iMﬁm:‘:M%M%M%m:ﬁMﬁU ! TITLE
— | |=—|[L|— BoTTOMwWIDTHVAREES —||| |—
ST T
KEY IN RIPRAP BELOW CLSS I RERAP @ o
DITCH Bowo(:fy MTﬁE) gﬁﬁg‘ﬁ%ﬂﬁ’;}ﬁﬁ) DETAILS
GEOTEXTILE FABRIC
RIPRAP AT TILE OUTLET TYPICAL OPEN DITCH SEEDING SECTION
NTS NTS
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INSTALL HAALA INDUSTRIES GRETA
GRATE WITH ANTI VORTEX PLATE
(PART NO. GG96 OR APPROVED EQUAL)
(INCIDENTAL)

MANHOLE EXTERIOR WALL

PLAN
NTS

MANHOLE EXTERIOR WALL-

NOTE:

*ALL EXCAVATED MATERIAL SHALL BE
COMPACTED TO 95% STANDARD PROCTOR.
*ALL RIPRAP SHALL BE PLACED BELOW
GROUND ELEVATION SO THAT THE TOP OF
THE RIPRAP BE FLUSH WITH FINAL GRADE.

%
0 10 20 X
e ™

SCALE IN FEET

INSTALL 50 LF 36" CLASS Il RCP CULVERT @ 0.25% CENCUTARDRESTORE IR

1=1038.12 (S)
1=1038.00 (N)

LE SUEUR COUNTY
CD 23 SPUR 2 OPEN DITCH "n. '

———__ . e . g 1046

\\/(“‘/ /—EXISTING TOP WCH (TYP)

PROPERTY LINE (TYP) INSTALL CLASS Ill RIPRAP

(>
e ‘,., - ° R 1045
- = 1044 =
- > (> 1043
t--iUT.LE.TLPE-__- =~ i
B £ |
-y _b_*_ o iy -
L e
""":1_:”’;. T =
= ;T'.“ —_j‘mz‘oi S
1041 gﬁ ) -/-.}////_/_/_/,,,
1042 e £
o A i R oo REMOVE EXISTING BROKEN CMP
2= TILE OUTLET & DROP STRUCTURE I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION OR
w 1044 //// REPORT WAS PREPARED BY ME OR UND YPIRECT
r SUPERVISION AND THAT | AM A DULY LI
N S e meae == = :ZEEA[_!;E%ESUCTURE S-1 MAREKS OUTLET PROFESSIONAL ENGINEﬁuﬂ ’éﬁD
STATE OF MINNI
INSTALL HAALA INDUSTRIES GRETA PROPOSED CONTOUR (TYP m
GRATE WITH ANTI VORTEX PLATE a4 (TYP) C :
(PART NO. GG96 OR APPROVED EQUAL) 2 Sl s .
(INCIDENTAL) = L € oRrR
j ) INSTALL CLASS Ill RIPRAP e N DATE Lic. No.__43359
20y - 1045 __ /K —4 THIS DOCUMENT IS THE PROPERTY OF | & S GROUP, INC.
AND MAY NOT BE USED, COPIED OR DUPLICATED
e ELEUATON =" EXISTING CONTOUR (TYP) WITHOUT PRIOR WRITTEN CONSENT.
$ ELEV = 1044.50
PROJECT
60"
LE SUEUR COUNTY
1o 4 COUNTY DITCH No.
A A 23 REPAIR
r 1 LE CENTER MINNESOTA
REVISION SCHEDULE
- DATE DESCRIPTION BY
NOTE:
XXX.X - EXISTING GROUND
XXX.XX - PROPOSED GROUND
GROUT ALL AROUND PIPE 1050 : - - 1050
omssEacoee Lt SRRRRREREE SRERRERTER SRERTRRTER T ERE REERTRREE REERRERTIR RERRRRRE
OF MANHOLE : TOPSOIL(TYP) : . Do . .
il 18" MIN OR MATCH EXISTING) . o B B } :’;EEASE%BUCTURE $-1
1045 : : : (INCIDENTAL) TN 1045.50— 20% 2.0% - : : 1045 |
......... i .. TRENCHMATERIAL(TYR) ~ Ot 0, A0S0 D ey
: : 25 CY: COMMON BORROW 590 / S : PROJECT NO. 17-17-20141
36°RCP OUTLET IMPERVIOUS CLAY.PLUG (TYP) | TR T e it
INv=10s8.12 : - (2'MIN)(INCIDENTAL) - : RNAN
. . : - = o ey e B e sz . DESIGNED BY BG/CJB
1040 o ."_’.'ED%T.QLA.SﬁE !".R'PE:AP ON~ . - INSTALL 50 LF 36" GLASS Il RCP CULVERT @0.25% -~ - - - | - - - ---1__ 1040 DBY cJB
. | — — — —GEf TEXﬂL "FABRI J(:'P(P)— = - R (T} ALL SECTIONS) - ORIGINAL ISSUE DATE ~ —/-/-
¢ g‘I‘.\éER:T ﬁ]@/gzﬂo" - - T D S A AT T : : CLIENT PROJECT NO.
EXISTING GROUND (TYP,
78" DIA CONCRETE BASE SLAB—4 [ verTisoe strucTue 1035 | T NGGROUNDETYR)- - - 1035 TmE
4 TO BE CAST IN FIELD : : : . C ONCRETE B S:E o8 : :
3 GRANULAR FQUNDATION MATERIAL (TYP! . > !
SECTION B B X X (12"M|N)(|NC|DE’\(ITAL; X (|NC|DENTA|. T0 STRUCTURE) s- 1 MAREKS
SELITIVN B-B GRANULAR FOUNDATION MATERIAL : : : : : : : : : :
1030 PROPOSED GROUND (TYP) : : : : : : : : 1030 |OUTLET STRUCTURE
S-1 MAREKS OUTLET ? GRUUND (1Y S S SO AR PP DETAIL
RCP OUTLET STRUCTURE
NTS AG710 : : : : : : : : : : :
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= REMOVE > CONCRETE ARMOR
« ™ (NCIDENTALTORIPRAP) %

|
NOTE: = : N
PLAN LEGEND \4/» N
CONTRACTOR SHALL NOT PLACE SPOILS IN AREAS X
——=—=—>> ————  EXSTINGOPENDITCH ™ DESIGNATED AS LEVEL 1 WETLANDS N
7
PROPOSED OPEN DITCH > & \
= N
3> — PROPOSED DITCH CLEANING \ A \
— ——>> ———  EXSTNGTIE N B ¢t / N
p PROPERTY LINE (TYP
—_———3 ——— EXISTING PRIVATE TILE w}o \ \ r-g ek WET PR
iz 3
>>—————  PROPOSEDTILE SCALE IN FEET N 7 : 7 )
X o 5 e \
< N i 7 KUKACKA, LEON L & DOROTHY M
1\ o . 80 %, ;
X / =
\ %3 \_- 3
> - v \ )
N N b /”
KROCAK, JEROME E & KATHRYN N Y /
39.25 \ e ! 4
: : \ >/
X  LEVEL 1 WETLAND (TYP) %/\ 5 Sy
% 2 3 \ = // -
e EXISTING 8" HDPE (NW) - : o . \ =
¢ S6"H 03T S = : S St
. /~EXISTING 6" HDPE (E . S = ;
01898 Vgl A — s

N i | HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION OR
X & 7 o34 = e REPORT WAS PREPARED BY ME OR UNDI IRECT
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