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Jackson/Martin County Judicial Ditch No. 11 Preliminary Engineer’s Report

EXECUTIVE SUMMARY

A petition was submitted to the Joint Jackson and Martin County Drainage Authority requesting that they improve the Judicial Ditch No. 11 (JD11)
drainage system. The joint drainage authority appointed Chuck Brandel of ISG to complete a Preliminary Engineer’s Report (PER) for the proposed
project. Judicial Ditch No. 11 drains an 8,741-acre watershed, which consists of gently rolling agricultural land. The system was originally
established in 1913.

The proposed project includes deepening a portion of the Main open ditch, improving the Mainline and Branches A, C, D, D1, E, E1, J, and J1
public tile, and establishing tile Branch C1. The drainage tile is designed to a 0.50 inch/day drainage coefficient. The preliminary cost for this
project is approximately $4,745,090. An alternate Option 2 is provided which includes filling in a portion of the open ditch and replacing it with
a large tile. The preliminary cost for Option 2 is approximately $4,686,770.

PETITION + ORDER

A petition dated April 11, 2022, was submitted to the Joint County Drainage Authority. This petition requested that the Mainline Open Ditch be
cleaned and deepened; that the Mainline and Branch A, A1, C, D, D1, E, E1, J, and J1 tiles be enlarged, extended, straightened, rerouted, and/or
deepened; and that tile Branch C1 be established. All this is in order to improve and increase the public tile depth and overall drainage capacity
of the system.

On May 12, 2022, the Joint Jackson and Martin County Drainage Authority made an order in which it accepted the petition for Judicial Ditch 11
and appointed Chuck Brandel of ISG as Engineer. It did not order anything beyond what was stated in the petition.

In an amendment to the original petition, Branch A1 was removed from the Improvement petition due to lack of landowner support.

SYSTEM WATERSHED

Location

Judicial Ditch No. 11 is located in Sections 1, 12-15, 22-24, and 26 of Petersburg Township in Jackson County and Sections 7 and 18 of Lake
Fremont Township in Martin County. The Main open ditch runs generally South and West from its beginning in Section 18 of Lake Fremont
Township to its outlet into Unnamed Stream (I-037-002) in Section 26 of Petersburg Township. After consulting the historical DNR Public Waters
Inventory Map, the DNR Buffer Map, and the GIS version of the Public Waters Inventory Map, two unnamed public watercourses drain into the
JD11 open ditch, the outlet of JD11 is a public water, and a portion of JD11 itself is mapped as a public water. The DNR Area Hydrologist, Tom
Kresko, was consulted about the Public Waters portion of JD11 to determine if this was a mapping error. The status of this stretch of ditch is
still yet to be determined.

There are several conservation lands located within the JD11 watershed. These include two CREP wetland restoration basins, a CREP filter strip,
and a CREP riparian area. Downstream of the public drainage system are three additional properties enrolled in RIM easements. The location
of all these properties can be seen in the Public Waters, Public and Conservation Lands Map in Appendix B.

Watershed Description

The JD11 system drains approximately 8,741 acres. Its watershed is characterized by rolling hills with an elevation difference of approximately
110 feet. The predominant hydrologic soil type in the system’s watershed is type “C/D,” which is considered as a dual hydrologic soil group, a
soil that has the potential to be adequately drained. The “D” in this group corresponds to the soil having over 40 percent clay and restricted
water movement. The “C” signifies the soil in its drained condition. That means if adequately drained, the soil would have moderately high runoff
potential when thoroughly wet.

See Appendix B for maps depicting the watershed’s location, elevation, hydrologic soils, unified soil classification, and Level 1 Wetland
Delineation.

HISTORY

According to historic documents supplied by Jackson County, JD11 was originally established in 1913. This original system consisted of a Main
open ditch and several public tile branches. This original open ditch was constructed with a 6-foot bottom and 1:1 sideslopes. This open ditch
was repaired in 1953, but the legal cross section of the ditch was changed to a 4-foot bottom and 1.5:1 sideslopes. In 1957, the Main open
ditch was extended 11,300 linear feet to replace a majority of the originally constructed Main tile. This new portion of open ditch was constructed
with a 4-foot bottom and variable 2:1 and 1.5:1 sideslopes.

Early Coordination and Feasibility Report

Prior to the Petition for this drainage improvement, a landowner meeting was held to go over the potential improvement options. This meeting
was attended by landowners within the JD11 watershed, county drainage staff, and Chuck Brandel of ISG. This meeting was held in February
2021.
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Jackson/Martin County Judicial Ditch No. 11 Preliminary Engineer’s Report

ISG staff met with Tom Kresko from the DNR on August 17th, 2022 to go over some of his concerns about the drainage improvement and to
assess his willingness to work with the Engineer on the project. In this meeting, attendees discussed the scope of the project, the public
waterways that drain into and are downstream of the JD11 system, sensitive plant communities downstream of the public system, the existing
stream geomorphology and impairments, and potential solutions to mitigate impacts to public waterways. A summary of the items discussed,
as provided by Tom Kresko, can be found in Appendix G. Another topic discussed was a small stretch in the middle of JD11 that is identified as
a public watercourse on DNR maps. ISG requested that the DNR investigate this stretch further to confirm that this section is indeed a public
water.

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 an order on the Engineer's preliminary survey report for a drainage project. The funding can be used for wetland preservation
or restoration or creation of water quality improvements, flood control, or alternative measures (per Section 103E.015, Subd. 1, clause (2)). The
sources of funding authorized under this Section 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 JD11 was conducted by ISG on behalf of the Joint Jackson and
Martin County Drainage Authority. The following are the agencies and organizations that have been contacted:

Jon Lore from the DNR was contacted regarding a stream meander survey that was completed along the Unnamed Stream outlet of the JD11
system. He provided the survey points and a link to the Des Moines River Watershed Characterization Report - which contains a section on
JD11 and its Unnamed Stream outlet.

Jeff Weiss from the DNR was contacted for guidance on the hydraulic model for the project. ISG requested a short meeting or call with him to
decide on the downstream extents of the model and to see if he had any suggestions or requests on how to calibrate the model. No response
to this request was received.

The Jackson County and Martin County SWCDs were contacted for suggestions on conservation practices and potential sources of funding for
the proposed ASls and wetland restorations. The opportunities identified within the watershed were limited and further coordination with
landowners is required.

PRESENT CONDITION OF SYSTEM BY OBSERVATION AND ANALYSIS

The present condition of JD11 was determined via a topographic survey, historic aerial images, and a drone flight over the Main open ditch. The
images shown below were taken via drone on September 16, 2022.

Present Condition of Drainage Infrastructure

DITCHES

Figures 1-4 below are a review of the condition of the existing Main open ditch channel. Figure 1 shows the condition of the banks adjacent to
the two CREP wetland basins that border the open ditch in the SW ¥4 of Section 23 of Petersburg Township. The banks through this area appear
to be in good condition and show no evidence of water seeping out from the wetlands. Figure 2 shows some debris in the open ditch and a
private bridge crossing. Figure 3 is an image of one of the three beaver dams found in the open ditch. Figure 4 is one example of the bank
sloughs found throughout the open ditch.

Figures 5 and 6 show the outlets of the two public waters that drain into JD11. The junction of the JD11 Main open ditch and the Branch A-A
open ditch is seen in Figure 7.
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Jackson/Martin County Judicial Ditch No. 11 Preliminary Engineer’s Report

L

Figure 1: Existing CREP Wetlands Adjacent to Main Open Ditch (Sta 12+00)

"

Figure 2. Existing Debris and Private Crossing in Main Ditch (Sta 38+00)
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Jackson/Martin County Judicial Ditch No. 11 Preliminary Engineer’s Report

. Fixghit o
Figure 4. Bank Slough and Bank Washout (Sta 42+00)
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Jackson/Martin County Judicial Ditch No. 11 Preliminary Engineer’s Report

Unnamed Public Watercourse

iy
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Figure 6. Unnamed Stream (NE) drains into JD11 (Sta 101+00)
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Jackson/Martin County Judicial Ditch No. 11 Preliminary Engineer’s Report

JD11 Branch A-A Open Ditch

Figure 7. Branch A-A Open Ditch flowing into Main (Sta 171+00)

CULVERTS/BRIDGES

The following Figures 8-18 show the existing culvert crossings throughout the Main open ditch. Culvert Crossings #1 and 2 are adequately sized
and in good condition as seen in Figures 8 and 9. Crossing #3 is undersized, and the crossing is in poor condition as seen in Figure 10. Figure
11 shows the existing box culvert Crossing #4 under CSAH 29. This culvert is adequately sized and in good condition. Culvert Crossing #5 (Figure
12) is undersized, in poor condition, and the channel is choked with vegetation. The Drainage Authority has determined that as this culvert is
not necessary for the landowner to access their property, so the crossing will be removed as part of this project. The headwall and culvert at
Crossing #6, which connects the shallow upstream and deeper downstream sections of the open ditch, is shown in Figure 13. Crossings #7 -
10 can be seen in Figures 14 - 17 with the most notable factor being the dense vegetation throughout the open channel. Figure 16 shows trees
with the ditch buffer and three grain bins within the buffer are shown in Figure 17. Crossing #11 and the upstream extent of the open ditch are
seen in Figure 18.
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Jackson/Martin County Judicial Ditch No. 11 Preliminary Engineer’s Report

Figure 9. Crossing #2 - 730t St Culvert (Sta 72+00)
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Figure 11. Crossing #4 - CSAH 29 Culvert (Sta 115+00)
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Jackson/Martin County Judicial Ditch No. 11 Preliminary Engineer’s Report

Figure 13. Crossing #6 - CSAH 8 Culvert and Drop Structure (Sta 147+00)
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Figure 15. Crossing #8 - CSAH 8 Culvert (Sta 164+00)
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Figure 17. Crossing #10 - Field Crossing and Grain Bins in Buffer (Sta 180+00)
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Jackson/Martin County Judicial Ditch No. 11 Preliminary Engineer’s Report

Figure 18. Crossing #11 - 110th Ave Crossing and Upstream Extent of Open Ditch (Sta 190+00)

System Capacity

The following tables summarize the hydraulic analysis of the JD11 system.

TABLE 1. CULVERT CAPACITIES

. s s s s Existing | Existing | Existing |Drainage Exi.sting
SRSl & Station Roadway Existing Type EXIStI!‘lg S || EEEiE Height Rise x Area Dra'[‘a.ge
on Map Material R Span (in) (Acres) Co.eff|C|ent
((LWVA-END]
1A 8+00 CSAH 4 BOX CULVERT RCP - 12 7 - 0.02% 8745 0.84
1B 8+00 CSAH 4 BOX CULVERT RCP - 12 7 - 0.27% 8745 2.97
1 Total 3.81
2 72400 730th St BOX CULVERT RCP - 16 10 - 0.40% 7594 9.83
3 96+00 Field ROUND CULVERT CMP 72 - - - 0.43% 5678 0.60
4 115+00 CSAH 29 BOX CULVERT RCP - 10 7 - 0.22% 2378 7.75
5 120+00 Field ROUND CULVERT CMP 78 - - - -0.57% 2244 0.29
6 148+00 CSAH 8 ARCH CULVERT RCP - - - 54 x 88 0.65% 2149 3.19
7 157+00 Field ROUND CULVERT RCP 48 - - - 0.15% 988 1.36
8 164+00 CSAH 8 ROUND CULVERT RCP 48 - - - 1.56% 965 4.44
9 175400 Field ROUND CULVERT CMP 42 - - - 0.10% 784 0.50
10 180+00 Field ROUND CULVERT CMP 42 - - - 0.42% 702 1.15
11 190+00 10th Ave | ROUND CULVERT RCP 36 - - - 0.52% 206 5.59
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Jackson/Martin County Judicial Ditch No. 11 Preliminary Engineer’s Report

TABLE 2. TILE CAPACITIES

Existing Existing

DIETHET [
Area
0,
(%) (acres)

Drainage
Area

0,

(%) (acres)

Existing | Existing
Size (in) |Slope

Drainage

Existing | Existing Coefficient
oefficien

Size (in)|Slope

Drainage
Coefficient

10 0.20% 311.2

Mainline 12 0.08% 233.0
10 0.08% 174.8 8 0.60% 213.3
8 0.40% 209.9
10 0.10% 296.3 0.06 Branch G
8 0.60% 148.5
Branch A 10 0.05% 226.1 0.05
6 1.00% 143.5
8 0.05% 26.5 0.24
6 0.50% 93.0
6 0.50% 37.0 0.26
Branch A1 12 0.10% 231.8 0.12
6 1.00% 34.5 0.39
10 0.20% 192.0 0.12
12 0.05% 227.5 0.08 Sranch H 10 0.40% 189.7 0.17
r
Branch B 8 0.50% 69.1 0.29 10 0.80% 142.4 0.33
0.50% 67.0 0.14 10 1.00% 4.4 11.86
18 0.10% 1186.2 0.07 10 1.40% 2.0 31.01
14 0.30% 1126.5 0.06 8 0.20% 108.9 0.12
14 0.40% 933.3 0.09 8 0.60% 108.5 0.21
Branch C 14 0.50% 708.1 0.13 8 1.00% 4.9 5.91
B h H1
14 0.60% 667.4 0.15 ranc 8 0.50% 4.3 4.70
14 1.00% 630.9 0.20 8 2.00% 3.6 11.41
14 0.20% 610.5 0.09 8 2.50% 2.9 15.87
10 0.05% 133.7 0.09 12 0.20% 313.8 0.12
8 0.15% 79.6 0.14 10 1.00% 240.5 0.22
Branch D 6 0.15% 79.1 0.07 10 0.70% 216.2 0.20
6 0.75% 59.5 0.19 8 1.00% 207.6 0.14
Branch ]
6 1.00% 59.4 0.23 8 0.20% 164.3 0.08
Branch D1 6 0.10% 14.5 0.29 6 0.50% 122.2 0.08
0,
12 0.20% 282.2 0.13 6 0.70% 68.4 0.16
0,
Branch E 8 0.50% 256.7 0.08 6 0.30% >4.4 0.13
r
8 0.40% 84.6 0.22 Branch J1 6 0.30% 25.0 0.29
8 0.20% 82.3 0.16 10 0.10% 133.5 0.12
Branch E1 6 0.40% 83.3 0.10 10 0.20% 90.7 0.26
8 0.60% 74.4 0.30
Branch F 8 0.10% 44.7 0.20
8 1.00% 64.7 0.45
Branch K
8 2.00% 60.2 0.68
8 2.50% 59.8 0.76
8 3.00% 59.0 0.85
8 1.00% 54.1 0.53
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Jackson/Martin County Judicial Ditch No. 11 Preliminary Engineer’s Report

Nature of the Outlet

The outlet of JD11 is Unnamed Stream (I-037-002), which is a public water. Their junction located in the NE ¥4 of the NW ¥4 of Section 26 of
Petersburg Township in Jackson County. This upstream extent of the Unnamed Stream is not listed as an MPCA Impaired Water. However, the
downstream portion of this stream is impaired for fish and benthic macroinvertebrate bioassessments. Drone imagery has shown numerous
bank sloughs through this Unnamed Stream as shown in Figure 19. The location of this image is approximately 2.3 river miles downstream of
JD11.

Figure 19. Meandering Channel and Bank Erosion in Unnamed Stream - NE ¥4 of SW ¥4 of Section 26 of Petersburg Township

STATUTE REQUIRED + SUGGESTED EFFORTS

Project Necessity

After examining the Petition and present condition of JD11, both observationally and by analysis, it is deemed necessary to improve the drainage
capacity of Judicial Ditch No. 11 to meet the drainage standards for current farming practices. This improved drainage capacity will help increase
crop yields and prevent crops from drowning out in depressional areas of the watershed.

Environmental, Land Use, and Multipurpose Water Management Considerations (Section 103E.015, Subd. 1)

The Drainage Code requires that the drainage authority assess the necessity and feasibility of a drainage project in relation to the environmental,
land use, and multipurpose water management criteria of Section 103E.015, Subd. 1. To assist in providing thoroughness and clarity, the law
will be used as the outline for this portion of the report.
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Jackson/Martin County Judicial Ditch No. 11 Preliminary Engineer’s Report

103E.015 CONSIDERATIONS BEFORE DRAINAGE WORK IS DONE

Subdivision 1. Environmental, land use, and multipurpose water management criteria. Before establishing a drainage project, the drainage
authority must consider each of the following criteria:

(1) private and public benefits and costs of the proposed drainage project;

The proposed drainage system will replace failing infrastructure and meet today’s farming needs for drainage and support a sustainable
agricultural economy. The proposed system will decrease the duration of standing water in farm fields, which reduces the potential for crop loss
and improves the farmability of land within the watershed. The proposed project will also decrease the rate of overland flow, which will in turn
decrease the amount of sediment and sediment-bound phosphorus that leaves the system.

Since the proposed improvements are for a public drainage system, their financial cost will be borne by the benefitted landowners. The proposed
project will improve the drainage of benefitted landowners and will not negatively impact the environment.
(2) alternative measures, including measures identified in applicable state-approved and locally adopted water management plans, to:
The following water management plans were consulted to see what alternative measures might be applicable to the proposed drainage project:
- Des Moines River Basin Restoration and Protection Strategies Report (WRAPS)
- Des Moines River Basin Watersheds Total Maximum Daily Loads (TMDL)

- Des Moines River Watershed Stressor Identification Report

(i) conserve, allocate, and use drainage waters for agriculture, stream flow augmentation, or other beneficial uses;
(i) reduce downstream peak flows and flooding;

(iii) provide adequate drainage system capacity;

(iv) reduce erosion and sedimentation; and

(v) protect or improve water quality;

The plans listed above are concerned with improving water quality through the reduction of agricultural non-point source pollution and mitigating
impacts from altered hydrology. The plans propose to reach their water quality goals through preventative multi-purpose drainage management
practices including water storage and cover crops. BMPs in the proposed project include using water quality intakes at tile road crossings,
alternative side intakes along the open ditch, and in-channel storage to capture sediment and reduce peak flow rates leaving the system. This
project aligns with local water management plans by providing water storage and reducing sediment transport.

(3) the present and anticipated land use within the drainage project or system, including compatibility of the project with local land use plans;
The present land use for the system watershed is primarily agricultural. No changes to land use are expected as part of this project.

(4) current and potential flooding characteristics of property in the drainage project or system and downstream for 5-, 10-, 25-, and 50-year
flood events, including adequacy of the outlet for the drainage project;

The existing and proposed conditions were modeled with ICM, a dynamic modeling software that combines 1-dimensional flow calculations
(open channel, pipe flow, etc.) with 2-dimensional flow calculations (floodplain, overland flow, etc.) to better analyze hydrologic and hydraulic
conditions. The 1D aspect incorporates land use, soil type, topography, and the associated 2D components to simulate overland and floodplain
flow from a watershed runoff event. A model was developed for the 5, 10, 25, and 50-year rainfall events for a 24-hour storm duration.

Table 3 below shows the peak flow rates at the outlet of the system. The flows under the proposed condition are slightly higher than those in
the existing conditions due to the improvement’s increased drainage capacity across the system. Table 4 compares the peak velocity at the
outlet of JD11. A comparison of the peak water elevations at the outlet are shown in Table 5. Table 6 compares the volume of water leaving the
existing and proposed systems.

TABLE 3. JD11 OUTLET PEAK FLOW COMPARISON

Existing Proposed

(cfs) (cfs) % Change
5-yr 659.2 668.6 1%
10-yr 769.1 801.1 4%
25-yr 912.9 936.9 3%
50-yr 993.3 1017.6 2%
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Jackson/Martin County Judicial Ditch No. 11 Preliminary Engineer’s Report

TABLE 4. JD11 OUTLET PEAK VELOCITY COMPARISON

Existing Proposed

(ft/s) (ft/s) % Change
5-yr 4.01 4.21 5%
10-yr 4.56 4.80 5%
25-yr 5.24 5.38 3%
50-yr 5.60 5.72 2%

TABLE 5. JD11 OUTLET PEAK ELEVATION COMPARISON

Existing Proposed Difference

(MSL) (MSL) (ft)
5-yr 1337.44 | 1337.26 -0.18
10-yr 1337.59 | 1337.61 0.02
25-yr 1337.78 | 1337.90 0.12

50-yr 1337.88 | 1338.05 0.17
*Channel Bottom Elevation is 1329.44

TABLE 6. JD11 OUTLET FLOW VOLUME COMPARISON

Existing Proposed

(AC-ft) (AC-ft) % Change
5-yr 1277 1324 4%
10-yr 1661 1742 5%
25-yr 2294 2405 5%
50-yr 2857 2992 5%

The modeling shows that there is a modest increase in peak flow, velocity, elevation and volume. Because these impacts are minor, the Engineer
believes that the downstream Unnamed Stream has adequate capacity to accommodate the proposed Improvement without erosion. Despite
this assertion, water storage practices will be investigated across the system to mitigate any potential impacts. As the project moves forward,
landowner partners for conservation practices will be sought out. Detailed modeling results can be found in Appendix E.

(5) the effects of the proposed drainage project on wetlands;

Drainage projects must comply with a variety of state and federal wetland regulations: USACE 404, Minnesota Wetland Conservation Act (WCA),
and USDA Swampbuster. There are several wetlands within the JD11 watershed that have been identified by the National Wetland Inventory
and a Level 1 wetland delineation. Where the tile improvements encroach on identified wetland areas, non-perforated tile and watertight
connections will be utilized. Connections of existing private tiles will not be enlarged with the improvement in these areas. Spoils from the open
ditch deepening will not be placed within Level 1 delineated wetlands. There are no anticipated wetland impacts with this drainage project.

Upon submission of this report, a no-loss WCA application will be submitted to be reviewed by a Technical Evaluation Panel.
(6) the effects of the proposed drainage project on water quality;

Water quality issues pertinent to drainage projects can include erosion, sediment transport potential, and non-point source pollution (e.g.
nutrients, pesticides, and bacteria). After checking available TMDL information and the MPCA Impaired Waters listing, it was concluded that the
Unnamed Stream (AUID 07100002-504) that JD11 outlets into is impaired for fish and benthic macroinvertebrate bioassessments. The primary
stressors in this assessment were identified as dissolved oxygen, nitrates, and flow alteration/connectivity. This stream outlets into the Des
Moines River, which is impaired for fecal coliform, fish and benthic macroinvertebrate bioassessments, mercury in fish tissue, and turbidity.
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This project will positively impact these water quality concerns by reducing sediment transport through the public drainage system with the
installation of alternative side inlets and water quality inlets. This project will also repair existing and prevent future bank erosion. Flow alteration
will be positively impacted by the decrease in peak flowrates leaving the drainage system.

Please refer to the multi-purpose drainage management plan in Appendix C for additional water quality and best management practices. The
multi-purpose drainage management plan was shared with landowners for opportunities to implement preventative, control, and treatment
measures. The Jackson and Martin Counties SWCDs can assist landowners with the implementation. Other preventative practices can be
incorporated throughout the watershed by private landowners to further improve water quality and soil health.

(7) the effects of the proposed drainage project on fish and wildlife resources;
The proposed drainage project is not expected to impact fish and wildlife resources as no landscape changes are anticipated.

Natural Heritage Information System (NHIS) data for Jackson and Martin County has been obtained by ISG via a license agreement with the
Minnesota DNR. A review of this database was conducted by ISG staff to identify any rare features that could potentially be located within the
JD11 watershed. No rare features or endangered plants were identified in the project area. There are several sensitive plant communities
identified downstream of the project adjacent to the Unnamed Stream outlet. These include prairie wetland complexes, dry hill prairies, southern
seepage meadows, calcareous fens, and southern wet-mesic hardwood forest. The project is not anticipated to impact these as the change to
hydrology at the outlet of the project is minimal. The identified calcareous fen is not adjacent to the main channel of the outlet Unnamed Stream,
but rather located upland along one of its other tributaries.

(8) the effects of the proposed drainage project on shallow groundwater availability, distribution, and use; and

There are no anticipated effects to shallow groundwater from the proposed project. The project should only impact soil saturation levels. There
are 10 private wells located in the project’s watershed. The closest well is approximately 550-feet away from any proposed drainage. Therefore,
the wells are not located within a proximity that would be affected by the drainage tiles of the proposed improvement.

(9) the overall environmental impact of all the above criteria.

The project will have a negligible environmental impact as there are no major land use changes, wetland impacts, fish and wildlife habitat
changes, or any adverse effects to water quality. The Engineer has also determined that after review of the USGS soil survey, no additional soil
survey investigation is needed as the soil characteristics are consistent with other projects in the area.

Statement of Necessity and Feasibility, Section 103E.015, Subd. 1,

After assessing the necessity and feasibility of this drainage project on behalf of the Joint Jackson and Martin County Drainage Authority in
relation to the environmental, land use, and multipurpose water management criteria of Section 103E.015, Subd. 1, the Engineer deems the
proposed project to be both necessary and feasible.

Public Waters and Potential Permits

The Engineer believes that if the project moves forward, the drainage authority will need to apply for a Public Waters Work Permit due to the
project’s proximity to public waters. The DNR will continue to be consulted through the JD11 drainage improvement process to reach a mutually
beneficial solution.

PROPOSED PROJECT

The following project has been proposed in response to the Petition with due regard to the results of the Preliminary Survey:

Project Design Parameters

While alternatives will be analyzed, there are certain things that will, by necessity, characterize any configuration of the proposed drainage
project.

COEFFICIENT OF DRAINAGE

The capacity of agricultural tile or culvert 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)). For a system like JD11, a drainage coefficient
of 0.5 in/day for tile and 1.0 in/day for culverts is recommended - with timing further influencing design.

SYSTEM DEPTH
The depth of JD11 is controlled by three criteria: 1. Provide a minimum of five feet of cover in low spots along public tile alignments, 2. Increase
ditch or tile grades to improve capacity, and 3. Provide deeper outlets for private tile.

EROSION CONTROL

Required temporary erosion control will consist of silt fence or bio-roll around all surface intakes, 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.
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Permanent erosion control will consist of riprap around all tile outlets into ditches and ponds (including surge basins) as necessary, as well as
at the upstream and downstream end of ditch culvert crossings. Seeding and erosion control blanket will 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 or a Storm Water Pollution Prevention Plan will be developed before final construction plans are complete and a National
Pollution Discharge and Elimination System (NPDES) permit application will be filed before construction.

SYSTEM EASEMENT

The proposed tile alignment will differ slightly from that of the existing. A new tile branch, Branch C1, will be established to provide access to
public drainage for landowners north of the existing Branch C extents. Portions of the existing Mainline tile will be abandoned where it intersects
the Main open ditch so that the Mainline, Branch A, and Branch C tiles will all have outlets directly into the open ditch.

TILE AND CONNECTION MATERIALS
All public tile is solid non-perforated dual wall HDPE or RCP pipe with watertight gaskets at all straight-line pipe joints. All angle pipe joints and
prefabricated fitting connections will be water tight.

TILE REPLACEMENT AND CONNECTIONS

When tiles are replaced, whether through repair or improvement proceedings, the replaced tiles are left in the ground and are segmented. The
segments are then used as headers for private tiles. Segments are connected to the replacement tile at property lines and before the tile outlets.
The replaced tile will be the responsibility of the landowner into the future. See connection detail on Sheet 7 in the Preliminary Plans.

Project Components

The Jackson and Martin Counties Judicial Ditch 11 improvement includes the following components:

DITCHES

This project includes cleaning a portion of the open ditch and significantly deepening a large portion of the open ditch. This open ditch work is
necessary to allow rerouting and deepening public tile branches at the upstream end of the open ditch. Where the ditch will be deepened, one
bank will remain intact while the other bank will be flattened to a 2:1 sideslope. This will only widen the open ditch on one side of the open ditch.
The excavated material will be leveled along the open ditch and into adjoining fields. Topsoil will be stripped and replaced over the spoils areas.
Where existing streams or open ditches flow into the deepened Mainline open ditch, their elevation will be lowered through the construction of
riprap riffle structures to prevent upstream head cutting and erosion where it enters the main channel. No supplemental storage is currently
proposed as the deeper open ditch will provide increased in-channel storage.

Culverts

Due to the open ditch deepening, many of the culvert crossings need to be replaced. The proposed culvert sizes and locations can be seen in
Table 7 below. Culvert #5 and its field crossing will be removed as it is currently in poor condition and the landowner does not need it to access
their property. Due to the angle of the open ditch at Crossing #6, an L-shaped end section will be placed on the proposed box culvert to better
route flow and reduce the potential for erosion.

TABLE 7. PROPOSED CULVERT CAPACITIES

Proposed

Proposed [ Proposed | Drainage Drainage

Area

Crossing Proposed |Proposed | Proposed

Roadway |Proposed Type

# on Map Material | Size (in) |Width (ft) (Acres) Co_efficient
(CLWVA-END
3 96+00 Field ROUND CULVERT RCP 84 - - 1.15% 5678 2.88
6 148+00 CSAH 8 BOX CULVERT RCP - 8 6 0.13% 2149 3.94
7 157+00 Field ROUND CULVERT RCP 60 - - 0.24% 988 3.08
8 164+00 CSAH 8 ROUND CULVERT RCP 60 - - 0.27% 965 3.35
9 175+00 Field ROUND CULVERT RCP 42 - - 0.50% 784 2.17
10 180+00 Field ROUND CULVERT RCP 42 - - 0.50% 702 2.42
11 190+00 10th Ave |ROUND CULVERT RCP 42 - - 0.20% 700 1.53

Alternative Side Inlets

Early ditch systems were designed to allow water to enter the ditch by surface sheet flow or, as flows were concentrated, via field drainageways.
However, the latter allowed for head cutting (erosion along the drainageways) up into the field. To remedy the head cutting, the original
(traditional) side inlet (side inlet control per Chapter 103E) 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 entering the pipe inlet was allowed to go directly through the
pipe to the ditch.
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In more recent years, Alternative Side Inlets (ASI) have been proposed for locations along the ditch where concentrated surface 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 differ intakes including rock
filters), and 2. energy dissipation (some using drop structures and others using rock filters).

There are two types of ASls that are proposed for the present project: an Alternative Side Inlet (ASI) or an Alternative Side Inlet with riprap
overflow (ASIRO). Both types have their intakes located completely in the ditch buffer 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, or an ASIRO. A detail of the ASI can be seen in the preliminary plans. There
are funding options available to aid in paying for ASI or ASIRO placement. See Investigation of Sources of External Funds.

This project proposes the construction of ten ASIs and two ASIROs, which will either replace existing side inlets or address current erosion
concerns along the open ditch bank.

TILE

The proposed project includes improving the Mainline, Branch A, Branch C, Branch D, Branch D1, Branch E, Branch E1, Branch J, and Branch
J1 public tile lines. It also includes the establishment of Branch C1 buried tile. The capacity for the proposed tile is shown in Table 8. The
proposed tile will be improved from the existing by deepening it and increasing the capacity. The existing legal Mainline tile crosses under the
existing open ditch multiple times, is the outlet for the existing Branch A and Branch C public tile lines, and outlets into the open ditch just
downstream of Crossing #6. The proposed tile lines will provide individual outlets into the deepened open ditch for all three branches. Where
the proposed tile replaces an existing branch, the existing system will be periodically connected into the proposed system and the existing tile
and outlet will be abandoned.

TABLE 8. PROPOSED TILE CAPACITIES

Existing Proposed

Existing | Proposed | Existing | Proposed Dr::l;aage Drainage | Drainage
Size (in) | Size (in) |Slope (%) |Slope (%) (Acres) Coefficient|Coefficient
(in/day) | (in/day)
o 12 24 0.08% 0.06% 233.0 0.10 0.57
Mainline
10 18 0.08% 0.12% 174.8 0.08 0.50
10 24 0.10% 0.08% 296.0 0.06 0.52
Branch A 10 18 0.05% 0.07% 120.0 0.10 0.55
8 12 0.05% 0.08% 48.0 0.13 0.50
18 36 0.10% 0.15% 1186.2 0.07 0.52
14 30 0.40% 0.25% 933.3 0.09 0.52
Branch C
14 24 0.50% 0.44% 708.1 0.13 0.51
14 24 0.60% 0.50% 667.4 0.15 0.57
- 24 - 0.15% 389.0 - 0.54
- 24 - 0.29% 332.0 - 0.88
Branch C1
- 18 - 0.29% 218.0 - 0.62
- 18 - 0.20% 150.0 - 0.75
10 18 0.05% 0.07% 133.7 0.09 0.50
Branch D
6 10 0.75% 1.00% 59.5 0.19 0.88
Branch D1 6 10 0.10% 0.25% 14.5 0.29 1.81
12 24 0.20% 0.07% 282.2 0.13 0.51
Branch E 8 18 0.50% 0.50% 256.7 0.08 0.69
12 0.40% 0.28% 84.6 0.22 0.53
Branch E1 6 10 0.40% 0.65% 83.3 0.10 0.51
12 24 0.20% 0.24% 313.8 0.12 0.84
10 18 1.00% 0.24% 240.5 0.22 0.51
10 15 0.70% 0.80% 216.2 0.20 0.64
Branch ] 8 15 0.20% 0.30% 164.3 0.08 0.51
6 15 0.50% 0.16% 122.2 0.08 0.50
6 12 0.50% 0.55% 122.2 0.08 0.52
6 10 0.70% 0.70% 68.4 0.16 0.64
Branch J1 6 10 0.30% 0.30% 25.0 0.29 1.15
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Drop Intakes

A drop intake is a structure used along a tile to aid in televising tile, accessing the tile to check for sediment accumulation, and draining surface
water. They are installed periodically along tile alignments, generally in low areas and/or on each side of road crossings. They are also placed
at property lines and as replacements for existing drop intakes.

Standard drop intakes are designed to provide surface drainage through slotted intakes during low flow events. The slots are cut in each rib
from 10-inches above grade to as much as 4-feet below grade (surrounded with rock in order to promote sedimentation and infiltration). During
high flow events, a standard surface inlet trash rack provides an overflow in order to prevent extensive flooding,.

With the existing mainline and branch tile lines remaining in place, the new mainlines and branch tiles may not be constructed through the
lowest point of road ditches or fields. To assure proper drainage, water quality intakes will be offset into these low areas and connected to the
drop intake. Water quality intakes are designed to provide surface drainage infiltration through a washed rock filter during low flow events. This
allows for increased settling out of sediment. An integrated slotted (or perforated) intake provides an overflow during high flow events, preventing
extensive flooding similar to a standard drop intake.

Improvement Option 2

An alternative option for this project regards open ditch Stations 147+00 to 170+00. Instead of deepening the open ditch and improving three
culvert crossings through that stretch, the open ditch can be filled, and a 48-inch tile be installed to connect the upstream and downstream
sections of open ditch as shown in Figure 20 below. The open ditch from Station 147+00 to 170+00 would be filled and culvert Crossings #7,
8, and 9 would be removed. The filled open ditch will be graded such that it will not pond water against the CSAH 8 roadway. The Branch C tile
will outlet into a drop structure that will replace the existing Crossing #6. The tile option is estimated to cost less than deepening the open ditch
and replacing the existing culverts as shown in the Preliminary Cost Estimates section below. An added benefit to the tile option is that if would
provide additional in-channel storage by restricting water in the upstream deepened channel.

Figure 20. Proposed Option 2 Map
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PRELIMINARY COST ESTIMATES

Separable Maintenance

When proposing to do an improvement and a separable portion of a larger system needs repair, the drainage statute, Section 103E.215, Subd.
6, allows the separation of the cost of repair from the cost of the improvement project. Separable maintenance can be applied to the portions
of the existing system that will be replaced or improved by the proposed project. Detailed cost estimates of the potential repair and potential
improvement costs have been included in Appendix F which is summarized below in Table 9 and Table 10.

Road Authority Costs

A review of the provided JD11 historic documents shows that all the roads in the watershed crossed by the drainage system existed at the time
of the original construction of the public drainage system. Therefore, road authority costs do not apply and the cost for all road crossings have
been included in the cost estimate for the associated ditch or tile branch.

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.

Cost Estimates

The following tables summarize the estimated cost for the proposed improvement options.

TABLE 9. OPTION 1 COST ESTIMATE

Area Separable Improvement Net Cost
Maintenance Cost

Main Open Ditch $ 717,620 $ 1,757,831 1,040,211
Mainline Tile $ 234,804 $ 303,679  $ 68,875
Branch A Tile $ 244,651  $ 305,947 | $ 61,297
Branch C Tile $ 454,240 $ 734,334 $ 280,094
Branch C1 Tile $ - $ 419,910 $ 419,910
Branch D Tile $ 83,695  $ 191,327  $ 107,631
Branch D1 Tile $ 19,229 $ 12,348 $ (6,881)
Branch E Tile $ 302,928 $ 474327  $ 171,399
Branch E1 Tile $ 38,404 $ 50,687 | $ 12,284
Branch J Tile $ 287,562  $ 385,713 | $ 98,151
Branch J1 Tile $ 42,357 $ 56,541  $ 14,184
Total Project Costs $ 2,425,489 $ 4,692,643 $ 2,267,153

Subtotal Separable Maintenance Costs' $ 2,425,489
Net Costs' $ 2,267,153
Redetermination of Benefits Costs' $ 52,446

Total Project Costs for Landowners $ 4,745,089

BlE}  Architecture + Engineering + Environmental + Planning Page 21



Jackson/Martin County Judicial Ditch No. 11 Preliminary Engineer’s Report

TABLE 10. OPTION 2 COST ESTIMATE

Separable Improvement
Area . . e Net Cost
Maintenance Cost

Option 2 Open Ditch $ 717,620  $ 1,177,394  $ 459,774
Option 2 Tile $ - $ 522,120  $ 522,120
Mainline Tile $ 234,804 | $ 303,679  $ 68,875
Branch ATile $ 244,651 | $ 305,947  $ 61,297
Branch C Tile $ 454,240 | $ 734,334 | $ 280,094

Branch C1 Tile $ - $ 419,910 $ 419,910
Branch D Tile $ 83,695 | $ 191,327 | $ 107,631
Branch D1 Tile $ 19,229  $ 12,348  $ (6,881)
Branch E Tile $ 302,928 | $ 474,327  $ 171,399
Branch E1 Tile $ 38,404 | $ 50,687 | $ 12,284
Branch J Tile $ 287,562 | $ 385,713  $ 98,151
Branch J1 Tile $ 42357 | $ 56,541 | $ 14,184
Total Project Costs $ 2,425,489 $ 4,634,327 $ 2,208,838
Subtotal Separable Maintenance Costs ' $ 2,425,489

Net Costs' $ 2,208,838

Redetermination of Benefits Costs | $ 52,446

Total Project Costs for Landowners $ 4,686,773

SUMMARY OF FINDINGS, CONCLUSIONS + RECOMMENDATIONS

After a review of the Jackson and Martin Counties Judicial Ditch No. 11 system, many of the public tile branches have lower capacity than the
recommended 0.50 in/day drainage coefficient and are too shallow to support current agricultural practices. Several of the existing culverts in
the Main open ditch are in deteriorating condition, and a portion of the open ditch is too shallow to provide an outlet for drainage tile. Portions
of the system are approximately 110 years old, which is above the life expectancy for public drainage systems with tile. This improvement would
be a public benefit and contribute to the public welfare of the area.

Nine tile branches in the JD11 system will be enlarged to increase the drainage capacity and deepened where necessary to provide a better
outlet for private tile connections. A new tile branch will be established to provide landowners within the watershed with access to the public
drainage system. The existing Main open ditch will be cleaned and deepened to provide a better outlet for public and private tile, remove any
existing obstructions, and reduce erosion and sediment transport through the ditch. These improvements will reduce the flooding extents and
duration of standing water within the system.

A hydraulic/hydrologic model was created to compare the As Constructed drainage system with the proposed Improvement to compare flood
extents, durations, and outlet flows. This model shows a decrease in peak flows at the outlet in the proposed condition and only a modest
increase in water volume leaving the system. The proposed Improvement reduces peak flows at the outlet of the system and is considered a
cost effective and feasible improvement and is recommended by the Engineer.

In accordance with Section 103E.245, Subd. 1: Whereas the engineer has examined the petition and order and conducted a preliminary survey
and, whereas the engineer has found the proposed drainage project to be necessary due to problems found and clarified during the survey, and
whereas the engineer has determined the proposed drainage project is necessary and feasible with reference to the environmental, land use,
and multipurpose water management criteria in section 103E.015, subdivision 1 and, whereas the engineer determined that the proposed
drainage project does not substantially affect Public Waters, and whereas the engineer has examined the nature and capacity of the outlet and
any extension of the outlet, therefore the engineer recommends the proposed project or its alternative to the Drainage Authority for preliminary
approval.

PRELIMINARY PLANS

Since the engineer finds the proposed drainage project in the petition is feasible and complies with the environmental, land use, and
multipurpose water management criteria in section 103E.015, Subdivision 1, the engineer has in accordance with Section 103E.245, Subd. 4
included a set of preliminary plans of the drainage project in Appendix A. They are preliminary plans and are therefore unsigned.
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