m DEPARTMENT OF
NATURAL RESOURCES

Division of Ecological & Water Resources
Region 4 (Southern Region)

21371 Highway 15 South

New Ulm, MN 56073

April 22,2021

Heron Lake Watershed District
1008 3rd Ave

Heron Lake, MN 56137
admin@hlwdonline.org

Re: Final Engineer’s Report (FER) for Heron Lake Watershed District — Jackson County Judicial Ditch 3

Dear Heron Lake Watershed District Drainage Authority,

Thank you for the opportunity to review the proposed improvement of the Heron Lake Watershed District -
Jackson County Judicial Ditch Number 3 (JD3). We offer comments in accordance with Minnesota Statute
§103E.301 on behalf of the Commissioner of the Minnesota Department of Natural Resources (DNR).

Project Summary

This project proposes to increase the drainage capacity within the 20,122-acre JD3 watershed. The planned work
includes enlarging and/or cleaning portions of the open ditch; enlarging, deepening, and/or extending more
than 40 laterals/branches; and work on 18 culverts. To partially mitigate the impacts of this project, three
storage areas totaling 97 ac-feet are proposed. The estimated cost of the improvement is approximately
$13,000,000 ($650/acre on average).

Summary of Concerns

While the DNR was consulted, this project design and FER do not substantially alleviate our concerns. We have
several persisting concerns related the environmental and drainage law considerations that we will identify in
this letter. However, we also believe that this large and expensive project will not be able to meet several
landowners’ needs because much of the ditch grade often lies below the lake’s water levels, creating a back
water effect. When the environmental impacts, the physical limitations of draining all of this system, and the
significant cost are considered together, this project may result in environmental degradation and still lack the
desired drainage benefits in some areas. We urge the landowners and drainage authority to consider if there
might be alternatives that would provide a better overall outcome for farmers and the environment.
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Fish & Wildlife

The Heron Lake complex is a unique, natural resource and is identified as an Important Bird Area. The lake
complex hosts several listed species as well as many other species in conservation need. Historically, the Lake
was an important resource for birds to migrate, feed, nest, and rear. Over time with degraded water quality and
excessively flashy conditions, some wildlife and aquatic species use have been negatively impacted. We expect
that unmitigated drainage to South Heron Lake will further degrade conditions for fish and wildlife.

Calcareous Fen

A calcareous fen is located near the southern tip of South Heron Lake. Calcareous fens are rare and distinctive
wetlands dominated by “calciphiles” or calcium-loving species depend on cold, oxygen-poor, and calcium and
magnesium-rich groundwater. Because these wetlands and their necessary conditions are so rare, calcareous
fens have special protection in Minnesota Statute. In summary, Minnesota Statute §103G.223 states that
calcareous fens may not be filled, drained, or degraded by any activity unless the DNR determines some
alteration is necessary. We are requesting modeling data to evaluate the potential impact of the proposed
project on the calcareous fen. The modeling request is summarized within the modeling request section below.
Please note that further collaboration with the DNR is necessary to avoid impacts to this fen, and additional
analysis could be requested.

Water Quality

We believe that this project will increase the dissolved pollutants, specifically nitrate and phosphorus, delivered
to South Heron Lake, an already impaired lake. The incorporated storage areas are far too small compared to
the watershed size to be effective at dissolved nutrient removal. Sediment and sediment-bound nutrient
reductions would depend on the ability of ditch banks to stabilize and for the storage areas to settle sediment.
While some work is planned to stabilize these ditch banks, we are concerned that the saturated soils created by
the deeper ditch and backwater effects along with increased flow from the watershed will destabilize the banks
and lead to more erosion. We are also concerned that the storage areas will fill with sediment quickly and
eliminate the effective settling area.

As noted in the PER, the outlet of JD3 into South Heron Lake shows a large sediment delta extending into the
lake. This was created by the deposition of sediment from the JD3 watershed. Water quality information was
incorporated into the FER as requested. However, the data was not adequately interpreted. Upon discussion
with and cursory analysis by MPCA staff, the sampling points reported in the FER were taken from low flow or
the falling limb of the hydrographs. Because of this, the reported sampling substantially underestimates
sediment loading for the year. The estimated loading should reflect peak loading rates. This ditch system is
providing much higher sediment concentrations during storm events.

MPCA staff informed us that the Watershed District withdrew participation in the 319 Targeted Watersheds
grant program. Does this affect the storage areas or practices designed as part of the project? If so, that should
be clarified in the FER and any practices that are no longer currently proposed should be removed from the
modeling and/or analysis of potential watershed benefits. Also note that an updated TMDL for the lake was
published in 2020.
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Adequacy of Outlet
The FER notes that “After further analysis related to the adequacy of the outlet, it was concluded that the outlet
did not have sufficient capacity to receive the increased peak flows generated by the improvement. Two types

of storage were added to the system to offset peak flow increases to the outlet and to make the drainage
system more hydrologically efficient.”

A total of 97 acre-feet of storage are proposed, 73.8 acre-feet of which is identified as necessary to ensure the
outlet is adequate. We note that 97 acre-feet of storage is equivalent to 0.05” inches of runoff from the entire
JD3 watershed. From a common-sense standpoint, it doesn’t seem possible for this relatively meager storage
volume to influence the system in a substantial manner. Furthermore, the FER presents hydrographs which

show the amount of water leaving the JD3 ditch for a 10-year storm event (one copied in below), which appear
to support this.
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Figure 11: Outlet Hydrograph (10-Year Storm Event - Free Outfall)
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The proposed conditions scenarios - with wetland (blue line) and without wetland (grey line) - are extremely
similar. By implementing the proposed storage, the hydrograph shows a minor decrease in peak flow of the
proposed system (refer to the small circle at the peak of the graph). However, the hydrographs clearly show a
significant increase in the total storm event volume (refer to the large circle on the falling limb of the graph).
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The total volume of storm events may be more likely to affect the adequacy of this outlet than the peak flow
rate because the D3 outlet is controlled by the South Heron Lake outlet. We ask that the original justification of
the inadequate outlet be discussed as well as specifically describe how adding the storage areas allow the outlet
to be adequate, even though it makes almost no change to the peak of the hydrograph. We also request
additional modeling information be included in a modeling report. The modeling request is incorporated in the
Modeling Request Section below.

Public Waters

South Heron Lake is a Public Water. Per MN Statute 103G.245, a permit is required to change or diminish the
course, current, or cross section of public waters, entirely or partially within the state. As such, potential impacts
to the lake water levels and sediment volumes should be modeled to assess the potential impact. We request
additional modeling information regarding the potential impact to South Heron Lake as summarized in the
below section. Furthermore, the Drainage Authority should note that we may request cumulative impact
analysis of lake impacts for future proposed drainage improvements that drain to South Heron Lake.

As noted in the water quality section, a large sediment delta is visible at the outlet of JD3. Also as discussed, we
are concerned that sediment reduction measures will not be effective. We would like the project to note that
the DNR does not intend to issue any permits to allow excavation of the lake to move the sediment delta unless
more comprehensive sediment prevention practices are incorporated.

Modeling Requests

As noted already, we are requesting additional modeling information to evaluate the adequacy of the outlet and
potential impacts to the public water and calcareous fen. We request the following edits and additions are
incorporated into the model and a detailed and comprehensive modeling report is prepared.

They FER notes that additional laterals that have not been approved are included in the modeling. The existing
system should be modeled as it exists, not accommodating future potential improvements. (The effect of these
future laterals should be considered in future engineering reports in the context of the cumulative impacts of
prior system upgrades if those system additions are pursued.) Please ensure the existing conditions model does
reflect the true existing conditions of the watershed and drainage network.

Also ensure that the proposed condition reflects the system that is planned. So if any changes were made based
on funding changes, ensure the model reflects this for the proposed model scenarios.

We are requesting that as part of the modeling report, you include hydrographs for all modeled storm events,
for both the existing conditions and the proposed condition.

We are requesting model information to illustrate any (or no) potential impact to the South Heron lake level and
water quality. We are requesting lake level hydrographs in a graphed format where the number of days/hours
(x-axis) and lake elevation (y-axis) are presented for both the existing and proposed scenario, for all storm
events. From these lake level graphs, describe any changes to the lake level or duration. Specifically identify the
number of days/hours that the lake elevation of 1405’ is exceeded for each scenario. Please ensure these
scenarios are run for low and high tail water conditions for both existing and proposed scenarios. Include all
graphs and analysis in the modeling report.
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We are requesting updated modeling for sediment loading using data sediment volume points on the rising and
peak hydrograph points for the existing and proposed conditions. Please include updated information for all
potential storm scenarios for existing and proposed conditions.

We are requesting: 1) an encrypted model that can be viewed in XP SWMM Viewer, 2) all output files, and 3) a
modeling report. The modeling report needs to provide a narrative description and interpretation of the model
assumptions, details, and nuances. Please incorporate all of the modeling information and results into the
modeling report. Detailed model set up and assumptions as well as output should be documented, including but
not limited to:

¢ A map indicating the modeled systems and the mapped locations corresponding to output data

e Any changes to the model in the pre and post project scenarios

e How the model is routing and storing water

e How private tile is incorporated into the model

e References for what sources were used for input parameters to the model

e How optional modeling methods were selected (eg. infiltration method)

e How the modeled storm events were determined, including the rainfall depth, distribution, and duration

e How the critical storm duration was determined

e Estimates for surface runoff, subsurface drainage, and total runoff volume, and storage for the desigh
storm events, pre and post project

e Output hydrographs and flooding maps of the pre-project and post project for the design storm events

e More details on the modeled storage pond, including the amount of storage currently in place at this
location, the mechanics/design of the pond, and other relevant information

e How quickly the pond will fill for the design storm events and describe and illustration of flooded areas
when the outlet culvert backs up water

e Any errors or model discrepancies, including an interpretation and relevance to the project

Conclusion

In addition to the outstanding environmental and drainage law concerns outlined in this letter, we want to again
reiterate that we believe that this large and expensive project will not be able to meet some landowners’
drainage needs because some of the ditch grade lies below the lake’s water level. When considering the
environmental impacts, the physical limitations of draining all of this system, and the significant cost, this project
may still cause environmental degradation and fail to provide the desired drainage benefits in some areas of the
JD3 drainage system. We urge both the landowners and drainage authority to consider if there might be
alternatives that would provide a better overall outcome for farmers and the environment.

We encourage the drainage authority and landowners to develop solutions that manage water while improving
the sustainability of their farms and the environment by looking more holistically at the demands for moving
water through the entire Heron Lake watershed. Adding conservation lands such as wetland restorations or
conservation cover coupled with the implementation of soil health practices would offer multiple benefits. Soil
health practices are proven to increase soil organic matter, water holding capacity, soil biologic activity and
diversity, and evapotranspiration. These benefits could help manage excess water within the project area.
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In accordance with 103E.301, we offer that:

(1) The report is not complete; the incomplete portions are identified in this letter.

(2) The proposed establishment will not improve drainage for all properties under wet conditions in the
project area as described in this letter.

(3) The DNR does not approve the plan until further detailed analysis and a modeling report addressing our
concerns are supplied and reviewed.

(4) The drainage improvement does not provide public benefits.

(5) A soil survey is not necessary.

Please send a copy of the modeling report, response to comments and/or revised document, meeting minutes,
Finding of Fact, and any Order issued by the Drainage Authority regarding the proposed improvement to the
DNR when they become available. Please submit these documents or any questions about this letter to Regional
Drainage email at Region4Drainage.dnr@state.mn.us.

Sincerely,

%f 3 W"‘“"'F"\.
Todd Kolander
DNR Southern Region, Ecological and Water Resources South District Manager

cc: Joanne Boettcher, DNR Regional Environmental Assessment Ecologist
Tom Kresko, DNR Area Hydrologist
Megan Benage, DNR Regional Ecologist
Brian Nyborg, Area DNR Wildlife Manager
Lisa Gelvin-Innvaer, DNR District Non-game Wildlife
Jim Sehl, Tim Gieseke, Robert Collett & Scott Roembhildt, South Region DNR EWR Management
Katherine Pekarek-Scott & Paul Davis, MPCA
Ed Lenz & Rita Weaver, BWSR
Chuck Brandel, Project Engineer



Engineer’'s Response to DNR’s Final Advisory Letter

Heron Lake Watershed District Judicial Ditch No. 3

To: Heron Lake Watershed District Board of Managers
From: Chuck Brandel, PE

Date: June 7%, 2021

Subject: Engineer’'s Response to DNR’s Final Advisory Letter

cc: Dave Macek, Kelly Rasche, Tim Stahl (Jackson County);

Region 4, Joanne Boettcher, Tom Kresko (MnDNR);
Rita Weaver, Doug Goodrich (BWSR})
Louis Smith (Smith Partners)

OVERVIEW

Heron Lake Watershed Judicial Ditch No. 3 (JD 3) lies within the Hunter, Heron Lake, and West Heron Lake Townships of
Jackson County. ISG originally submitted the Final Engineer's Report (FER) to the Minnesota Department of Natural Resources
(DNR) on February 26, 2021. On March 19, 2021 ISG was notified by the DNR that they were having difficulties opening and
reviewing the final report. ISG divided the report into multiple sections and resubmitted it to the DNR for their review. ISG
received the DNR's comment letter on April 21, 2021. The response below follows the format of the DNR letter. It should be
noted that the letter from the DNR is an Advisory response only, not a permit or requirement. ISG feels that the Final Engineer’s
Report as presented meets the requirements of 103E.285 and is an acceptable plan. There has been much coordination with
the Heron Lake Watershed District, landowners, BWSR, Jackson County, DNR and other agencies to develop alternative
practices that go above and beyond 103E requirements for the watershed. The JD 3 system has obtained 3 different grants: two
from BWSR’s Clean Water Fund and an EPA Section 319 grant through the MPCA. These grants have added additional wetland
restorations, alternative side inlets, and ditch stabilization to the system.

Fish & Wildlife

The DNR states that unmitigated drainage to South Heron Lake will further degrade conditions for fish and wildlife. If the
Drainage Authority approved the JD3 Improvement project, the lake will not be subjected to unmitigated drainage. To the
contrary, the project mitigates impact by incorporating 3 water storage and wetland areas that will reduce peak flows and allow
for sediment and phosphorus removal, thereby precluding unmitigated discharge into South Heron Lake. The flow rate
reductions are as large as 9% when compared to the existing flows.

Calcareous Fen

The DNR states a calcareous fen is located near the southern tip of South Heron Lake. The DNR states that a calcareous fen
located on the southeast side of South Heron Lake could be affected by the project. The direct drainage area to the fen is not
affected as it is located outside the JD3 watershed (Figure 1). In addition, fens are often located at the base of slopes where
there is an upwelling/discharge of groundwater providing the primary source of hydrology. Because the upstream watershed
recharging the groundwater feeding the fen is unaffected by this project, it appears unlikely that the JD3 project would have a
negative impact on that calcareous fen.

115 East Hickory Street + Suite 300 + Mankato, MN 56001
507.387.6651 + ISGInc.com
Architecture + Engineering + Environmental + Planning
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Figure 1: Calcareous Fen Location

Water Quality

The land use, environmental, and multipurpose water management criteria outlined in 203E.015 for the potential impacts
attributed to the scope of this improvement project have been considered by the drainage authority. By working with the
landowners, agencies, and with the full support of the drainage authority, ISG has investigated funding sources for water quality
improvements and systematically refined this improvement plan to maximize the return on investment for all environmental and
economic factors. The incorporated storage areas are adequately sized to reduce peak flow and provide sediment and nutrient
settling for the 53 percent of the total watershed area that is the subject of this improvement project. The ditch banks will be
repaired and stabilized, peak flow rates will be reduced, flow velocities will be within the acceptable range based on completed
soil borings, and modeling scenarios do not indicate a backwater effect. As such, the mitigation of potential water quality
impacts under the constraints and limitations of this drainage project have already been incorporated into the FER.

The DNR made note of the sediment delta in the PER but did not comment on the analysis provided in the FER on the sediment
delta that existed prior to the establishment of the JD 3 drainage system. Nor did the DNR acknowledge the analysis resulting in
the determination that there has been a minor and incremental increase to this delta over the past 83 years. The existence of
the delta before the establishment of JD 3 makes it difficult to say with certainty how much, if any, of the existing delta is due to
the establishment of JD 3.

ISG has not completed the analysis to determine whether the 8 routine samples collected during the 2020 monitoring season
were obtained during low flow, rising or falling limb events. The results from our preliminary findings however, indicate an

Page 2 of 4
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Heron Lake Watershed District Judicial Ditch No. 3

average value for total suspended solids (TSS) in 2020 was 16.5 mg/L at one site and 43 mg/L at the other; therefore, both
averages are well below the TSS water quality standard of 65 mg/L. The monitoring is being completed by ISG on behalf of the
Heron Lake Watershed District and is being conducted in accordance with the agency reviewed and approved monitoring plan
that was included in the grant application. ISG is conducting a second year of monitoring this summer and will have a more
complete analysis available at the conclusion of the monitoring program.

Lastly, in response to the DNR’s question regarding the 319 targeted watershed grant program, the watershed district's
withdrawal from the 319 targeted watershed program does not affect any of the practices included in this drainage project.

Adequacy of Outlet

The total storage planned to be added to the JD 3 system is intended to offset the increase in flow from the existing conditions
to the proposed conditions and in order to mitigate those increases in flow is constrained to those portions of the watershed
that will be improved. ISG believes that the DNR’s analysis of storage compares pre-drainage conditions across the entire JD3
watershed to the proposed state. Therefore, the DNR'’s assessment is beyond its authority under 103E, which is limited to the
increased runoff directly related to the targeted drainage system improvements, which is approximately 53 percent of the total
watershed area. There are no improvements planned for 47 percent of the watershed area. The DNR letter suggests the entire
watershed needs to be treated/stored, but this is not required by 103E statutes and the entire system is not being improved.
Future improvements may need to review drainage capacities and potential storage needs.

With respect to DNR’s additional comments about the adequacy of the outlet, ISG's comment in the FER about the inadequate
outlet was pertaining to bank erosion currently occurring in the outlet channel downstream of CSAH 20. The proposed project
will ensure an adequate outlet in two ways: first by repairing the ditch banks in the outlet channel which provides a more
sustainable outlet and secondly by reducing peak flows through the outlet channel by construction of upstream storage. As a
result of the additional work to the ditch banks, the channel will be less susceptible to bank erosion caused by wet conditions
than the existing channel.

Regarding DNR’s comment about potential backwater effects at the outlet caused by South Heron Lake, ISG has evaluated the
effect of the lake in both existing and proposed condition models with the water surface elevation of the lake at 1407 feet,
which is the highest recorded level of the lake. As shown in the XPSWMM Elevation Tables in Appendix F of the FER, water
surface elevations in the proposed system show no increases compared to the existing system, which suggests that any
backwater effect caused by the lake is offset by the improvements to the system.

Public Waters

The proposed project is not performing any work outside of the ditch system established under MN Statute 103E. The ditch
cleaning at the outlet of the system will stop at its outlet location based on the original plans and will not extend into the lake.
Therefore, ISG believes the proposed work is exempt from a public water permit under 103G.245 Subd 2 (1).

Regarding the DNR's comment about the “large sediment delta”, ISG addressed this on pages 3 and 4 of the FER. In summary,
South Heron Lake's shoreline in 1938, prior to the establishment of the drainage system, encompassed a majority of the
“delta” that exists today. Therefore, the proposed project will clean the ditch to the legal extent of the system, which is
approximately the edge of the trees on the 1938 aerial photo on page 4 of the FER. No work will be done outside of the ditch
system or in a public water.

Modeling Request
The additional laterals are incorporated into the proposed model only and not into the existing conditions model. The existing
conditions model represents the as constructed or subsequently improved conditions of the JD 3 system. The proposed

Page 30of 4
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Heron Lake Watershed District Judicial Ditch No. 3 ISG

conditions model represents the proposed tile sizes and storage basins. All other elements in the model are the same in the
existing and the proposed models.

Providing all the hydrographs for all storm events would significantly increase the complexity and length of the report. Therefore,
ISG has compiled each model and made them available for review by following the links below. Note that because these models
include all storm events and hydrographs from the entire system, the model files are very large.

All Models: hitps://is-grp.sharefile.com/d-se5c8dhdf41dd425fabfc8ebh878b78b50

ISG believes that the models, as provided above, go above and beyond MN Statute 103E and provide significantly more detailed
information than reports provided by other engineering firms on approved projects throughout the state. While additional
modeling may be of interest to the DNR, such requests are beyond the requirements of MN Statute 103E, will result in project
delays, significant cost increases to landowners, and would negatively impact the project as 2 of the 3 grants awarded for
drainage conservation practices would lose funding due to due to not meeting grant deadlines. The total grant value that would
be lost is approximately $165,000, a value that was being contributed to the JD 3 system for this improvement.

If the board would request ISG to perform the additional modeling that the DNR is requesting, the anticipated timeline would be
extended approximately 3 months and cost the system an additional $150,000.

Conclusion

To reiterate, the letter from the DNR is an Advisory letter only, as such it is not a permit nor does it state a requirement. The
board needs to review the statements in the letter but ISG believes most of the requests for information are beyond the
requirements of 103E. ISG stands by the FER as presented, feels it adequately meets the requirements of 103E.285, and is an
acceptable plan. There has been considerable coordination with the Heron Lake Watershed District, landowners, BWSR,
Jackson County, and other agencies to develop and implement conservation practices that will reduce peak flowrates and
incorporate water quality benefits in this watershed. Significant grant funding could be lost if the project is delayed. Last, but not
least, if the project does not proceed as planned, the existing system will continue to deteriorate, and landowners will not obtain
the full benefits their farmland is entitled to. For all these reasons, ISG recommends approval of the Final Engineers Report as
presented.

w J
Chuck Brandel, PE

Vice President

Page 4 of 4
952.426.0699 + [SGInc.com



m DEPARTMENT OF
NATURAL RESOURCES

Division of Ecological & Water Resources
Region 4 (Southern Region)

21371 Highway 15 South

New Ulm, MN 56073

June 17, 2021

Heron Lake Watershed District
1008 3rd Ave

Heron Lake, MN 56137
admin@hlwdonline.org

Re: Follow-up on Heron Lake Watershed District Jackson County Judicial Ditch 3

Dear Heron Lake Watershed District Drainage Authority,

This letter is a follow-up to the engineer’s response to the DNR FER Advisory Letter. While the DNR letter is
“advisory” by statute, the letter also serves to identify statutory and legal obligations of projects related to DNR
jurisdiction. As such, statutory and legal obligations cannot be disregarded, as the engineer’s letter suggests.
Two issues were identified in the DNR Advisory Letter that cannot be dismissed: the potential need for a public
water’s permit and the potential impact to the calcareous fen. We also believe that the project should be
evaluated for a mandatory Environmental Assessment Worksheet.

Public Waters Permit

South Heron Lake is a Public Water. Per MN Statute §103G.245, a permit is required to change or diminish the
course, current, or cross section of public waters, entirely or partially within the state. As stated in the DNR
advisory letter, the DNR does not intend to issue a permit for excavation of the sediment delta unless more
comprehensive sediment prevention practices are incorporated. The engineer response was that the system will
be cleaned to the legal extent of the system as it was designed in 1938, which is approximately the edge of the
trees from the 1938 photos. We note that the area of work is labeled in the FER as South Heron Lake, and that
the planned cleaning does extend into the area identified in the public waters geospatial data. We are
requesting that substantive proof, the original 1938 design including the originally designed ditch terminus, be
submitted to the DNR to assess the proposed exemption of a permit under §103G.245 Subd 2 (1).

Calcareous Fen

Calcareous fens are protected by MN Statute §103G.223 from degradation. The engineer commented on the
potential for the project to impact the groundwater hydrology. However, the DNR is concerned about impacts
due to lake level increases caused by more water being added to South Heron Lake due to this (and potentially
future additional) drainage improvement(s). This calcareous fen is located within a larger wetland complex and
is naturally supplied groundwater of specific water quality and temperature characteristics. Calcareous fens are
degraded by surface water and by even low levels of nutrients. The DNR recently assessed the quality of the
calcareous fen and found that the upper elevation portions of the calcareous fen are good quality. However, the
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lower elevation portion of the calcareous fen are becoming degraded. This degradation is likely due to rising lake
levels and the surface water and nutrients that are infiltrating the lower portions of the fen. Therefore, although
the project will not directly physically impact the fen and may not change groundwater flow to the fen, if lake
levels are (continually) increased by this (and additional) drainage improvement, then the calcareous fen could
be further degraded.

To date, the PER, FER, and engineer responses have not demonstrated that an indirect impact due to increasing
lake levels or event duration will not occur. In order for the DNR to assess the potential impact, a hydrologic
model analysis of the whole Heron Lake watershed (including both the north and south basins) should be
conducted. The analysis needs to include information on changes in water levels, flood stage, and stage duration
due to this project. This analysis needs to be accompanied by sufficient identification of model assumptions and
mechanics that the DNR can confidently accept the results to meet statutory obligation. The project sponsors
are responsible to provide conclusive data and information that the proposed project will not cause indirect
or direct impacts to the calcareous fen. This may include additional modeling and survey elevations to comply
with these statutory requirements and could require a Calcareous Fen Management Plan.

Environmental Assessment Worksheet

The project should use the produced model information to assess the need for an Environmental Assessment
Worksheet (EAW). Relevant threshold requirements for public waters are copied from statute below.

4410.4300 Subp. 27. Public waters, public waters wetlands, and wetlands {(Mandatory EAW)

For projects that will change or diminish the course, current, or cross-section of one acre or more of any public
water or public waters wetland except for those to be drained without a permit according to Minnesota
Statutes, chapter 103G, the DNR or local governmental unit is the RGU.

For projects that will cause an impact, as defined in part 8420.0111, to a total of one acre or more of wetlands,
regardless of type, excluding public waters wetlands, if any part of the wetland is within a shoreland area, a
delineated floodplain, a state or federally designated wild and scenic rivers district, the Minnesota River Project
Riverbend area, or the Mississippi headwaters area, the local governmental unit is the RGU. This item does not
apply to projects exempted by part 4410.4600, subpart 14.

8420.0111 DEFINITIONS.

Subp. 32. Impact. "Impact” means a loss in the quantity, quality, or biological diversity of a wetland caused by
draining or filling of wetlands, wholly or partially, or by excavation in the permanently and semi-permanently
flooded areas of type 3, 4, or 5 wetlands, as defined in subpart 75, and in all wetland types if the excavation
results in filling, draining, or conversion to non-wetland.

Subp. 33. Impacted wetland. "Impacted wetland" means a wetland that has been partially or wholly subjected to
an impact.

Subp. 34. Indirect impact. "Indirect impact" means an impact that is the result of an activity that occurs outside
of the wetland boundary.
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Grant Funding

The engineer’s response notes that up to $165,000 in secured grant funds could be lost if the project is delayed
in order to provide more information. In conversation with the MPCA 319 project grant manager, that grant for
$122,000 is not dependent on the drainage improvement project being approved. The project was awarded to
help improve South Heron Lake and not necessarily intended as a drainage improvement mitigation. From the
grant’s perspective, the work can be done regardless of the drainage improvement project. We did not have
opportunity to consult the BWSR grant project manager to comment on those funds. Either way, grant timelines
are not a legitimate reason to by-pass statutory requirements.

Overall Impact

We appreciate the work that was done to integrate some storage into the watershed, but we do not believe that
this storage is sufficient to mitigate this project as described in our first comment letter and the hydrograph
from the FER. This project will contribute more total water volume to South Heron Lake, even if the peak flow is
reduced. This project will also contribute more nutrients because there is more water being contributed and
there are not sufficient nutrient reduction practices being installed or adopted. Sediment reductions may result
but could increase if this project does not function as it is intended to.

South Heron Lake still retains many benefits to fish, wildlife, and the public. However, the lake has continually
degraded as land conversion and development including unmitigated drainage improvements have accelerated.
We also believe that some landowners at the lower elevations in this system will not receive the drainage that
they expect. We again implore the drainage authority and landowners to help balance farming and
environmental needs by adopting soil health practices like cover crops and reduced tillage that create a win-win
for farmers and the environmental and consider placing some of this lowest elevation land into restored
wetlands that are sufficiently sized to fully mitigate nutrient and water volume increases due to improved
drainage.

Follow-up

The DNR expects continued collaboration and the requested information on this project to assess its statutory
requirements. Information can be directed to Regional Drainage email at Region4Drainage.dnr@state.mn.us
where it will be distributed to the appropriate staff. If the project is pursued without additional review and

approval by the DNR, we may pursue additional review or pathways including an Environmental Assessment
Worksheet.

Sincerely,

(sz&( ; éﬁ/‘ﬁ” ey

Todd Kolander
DNR Southern Region, Ecological and Water Resources South District Manager
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cc: Joanne Boettcher, DNR Regional Environmental Assessment Ecologist
Tom Kresko, DNR Area Hydrologist
Anne Hall, DNR Groundwater Hydrologist
Megan Benage, DNR Regional Ecologist
Jennie Skancke, DNR Wetland Consultant
Jim Sehl, Tim Gieseke, Liz Harper, Scott Roemhildt, South Region DNR EWR Management
Katherine Pekarek-Scott & Paul Davis, MPCA
Ed Lenz & Rita Weaver, BWSR
Chuck Brandel, Project Engineer



Engineer’'s Response to DNR’s Amended Final
Advisory Letter

Heron Lake Watershed District Judicial Ditch No. 3

To: Heron Lake Watershed District Board of Managers
From: Chuck Brandel, PE

Date: June 18, 2021

Subject: Engineer’s Response to DNR's Final Advisory Letter

cc: Dave Macek, Kelly Rasche, Tim Stahl (Jackson County);

Region 4, Joanne Boettcher, Tom Kresko (MnDNR);
Rita Weaver, Doug Goodrich (BWSR)
Louis Smith (Smith Partners)

OVERVIEW

Heron Lake Watershed Judicial Ditch No. 3 (JD 3) lies within the Hunter, Heron Lake, and West Heron Lake Townships of
Jackson County. ISG submitted a response to the DNR's Final Advisory Letter on June 7t, 2021. The DNR followed up with an
additional advisory letter on June 17th, 2021. The response below follows the format of the DNR letter. It should be noted again
that the letter from the DNR is an Advisory response only, not a permit or requirement. ISG feels that the Final Engineer's Report
as presented meets the requirements of 103E.285 and is an acceptable plan.

ISG has met with DNR and BWSR staff periodically since 2019 about the JD 3 improvement project. During all meetings, ISG
discussed the proposed project to proactively identify any potential issues with or objections to the project. At the Preliminary
Engineer’'s Report (PER) hearing, DNR staff asked to meet before finalizing the Final Engineer’s Report (FER) to discuss the
modeling as well as any changes from the PER to FER. The meeting to discuss these changes was held on November 16t, 2020
with DNR and BWSR staff to discuss the finalization of the project. None of the concerns raised by the DNR in their original
advisory letter or follow-up communication were voiced during the November 16th, 2020 meeting. ISG’s good faith attempts to
work with DNR staff to proactively identify potential issues or objections to the project were ultimately unsuccessful as none of
the issues raised in the advisory letter and follow-up communication were previously brought to ISG’s attention.

Public Waters Permit

The DNR requested that substantial proof of the original 1938 design be submitted for review of the cleaning of the ditch. As
shown below in Figure 1 and Figure 2 as well as in Exhibit A of this letter, the original ditch terminus was approximately 3,600
feet downstream of CSAH 20 (Chicago - Milwaukee - St. Paul Railroad). Therefore, ISG feels the proposed ditch extents match
the originally established extents, which would qualify for the exemption under 103G.245 Subd 2 (1).

115 East Hickory Street + Suite 300 + Mankatio, MN 56001
507.387.6651 + ISGInc com
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Figure 2: Original JD 3 Profile View
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Engineer’'s Response to DNR’s Amended Final
Advisory Letter ISG

Heron Lake Watershed District Judicial Ditch No. 3

Calcareous Fen

The DNR stated in the follow up advisory letter that South Heron Lake has rising lake levels which is causing degradation to the
calcareous fen located on the southwestern edge of the lake. ISG has analyzed the historical lake levels from the DNR’s lake
finder website ( //www.dnr .mn.us/lakefind/showlevel.htmI?downum=32005707) and have found that the trendline
of the lake level is generally flat and below the Ordinary High Water Level (OHWL) of the Lake. These data do not appear to show
a trend of increasing lake levels in South Heron Lake. Figures 3 to 5 below (and in Exhibit B) display the lake readings and a
trendline based on those readings.

ISG received the most recent calcareous fen summary report from the DNR. The report shows that the calcareous fen was given
a score of ‘C’, or degraded, during the most recent evaluation in 2018; this rating was unchanged from the ‘C’ rating from the
previous visit in 1986. The report states that the fen is located between the elevations of 1409 to 1416 feet, which is 6 to 13
feet above the OHWL of South Heron Lake. ISG also modeled how the proposed project might impact the lake levels and found
that with the implementation of the storage and treatment wetlands the lake level would decrease at the outlet of the system.
The modeling on the as-constructed system displays peak water elevation of 1406.01 while the proposed model shows an
elevation of 1405.26. Which is a 0.75 feet reduction in water elevation and is 3.75 feet below the calcareous fen elevation.
Therefore, I1SG believes there must be additional factors causing the degradation of the calcareous fen because the lake levels
are not on the rise as the DNR’s letter suggests.

1961-2018 South Heron Lake Levels
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Figure 3: South Heron Lake Levels from 1961 to 2018
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1990-2018 South Heron Lake Levels
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Figure 4: South Heron Lake Levels from 1990 to 2018

2010-2018 South Heron Lake Levels
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Figure 5: South Heron Lake Levels from 2010 to 2018
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Regarding additional modeling requested in the DNR’s follow-up letter, the FER has met the statutory requirements of
103E.015 Subd. 1 (4) to consider “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.” As the
statute states, the JD 3 project scope is limited to the properties within the drainage project and downstream. There is no
requirement in 103E for JD 3 landowners to bear the cost of evaluating potential impacts to South Heron Lake as a result of
other hypothetical projects in the South Heron Lake Watershed.

ISG has utilized XPSWMM, a complex 1-Dimensional/2-Dimensional modeling software that goes above and beyond statutory
requirements to analyze the JD 3 system. ISG believes that the statutory requirements have been met with the modeling that
has occurred in the FER. If the board requests additional modeling, ISG can provide a scope, budget and timeline separate of
the JD 3 improvement project.

Environmental Assessment Worksheet
As the JD 3 drainage system is established under Minnesota Statute 103E, which is exempt from 103G, ISG believes that a
mandatory EAW is not required since a public waters permit is not required.

Grant Funding

While the grant funding is not necessarily dependent on the approval of the improvement project, it does have an indirect tie to
the improvement project as the grant match dollars would be funded through approval of the improvement project. The reality is
that these projects are unlikely to be constructed without approval of the improvement project. Because ISG believes the project
as proposed meets all statutory requirements, discussion of the possible loss of grant funding was never intended by ISG as a
reason to bypass statutory requirements.

Overall Impact

There is no requirement in MN Statute 103E to consider nutrient and sediment reduction requirements. The DNR states that
“sediment reduction may result but could increase if this project does not function as it is intended to.” This statement is
speculative and could be similarly applied to any project. There is no evidence that any portion of the JD 3 improvement project
is likely to fail. In the absence of any such evidence, ISG feels that this comment from DNR is purely speculative and was not
made in good faith. Furthermore, the improvement project will directly stabilize in-channel sediment sources at current known
locations of bank failure and sloughing.

Conclusion

To reiterate, the letter from the DNR is an Advisory letter only and is not a permit and does not state any requirements. ISG
believes the requests for information are beyond the requirements of 103E. ISG stands by the FER and the Engineer’s response
to the DNR's advisory letter as presented, feels it adequately meets the requirements of 103E.285, and is an acceptable plan.

There has been considerable coordination with the Heron Lake Watershed District, landowners, BWSR, Jackson County, and
other agencies to develop and implement conservation practices that will reduce peak flowrates and incorporate water quality
benefits in this watershed. Last, but not least, if the project does not proceed as planned, the existing system will continue to

deteriorate, and landowners will not obtain the full benefits their farmland is entitled to. For all these reasons, ISG recommends
approval of the Final Engineers Report as presented.

P )
b 7B
Chuck Brandel, PE

Vice President
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1961-2018 South Heron Lake Levels
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JACKSON COUNTY -
JUDICIAL DITCH No. 3 _wo
June 18, 2021

XP SWMM FLOWRATE TABLE (FREE OUTFALL) - WETLAND

27 S 1097 25T 50r 1007
A 5 A - = = e =
Losation d mxﬁ_Mw.m " m&&. % Change mx__-Ml.“_ E 13»”%& % Change mxmu_b:n va.ﬂmumn % Change mxmm_ml vaﬂmmmn % Change mxa_Mm_»:m vahmh“wmn % Change mxﬂ_“w_n vE_M.“.Mma % Change
inline Open Ditch - Outiet Open Ditch 436.2 411.8 6% 772.7 723.3 5% 1019.9 985.3 3% | 13189 | 12762 -3% 1507.1 | 14018 1671.87 | 1477.50 -12%
Culvert 196.1 181.3 -8% 357.6 333.5 -7% 470.7 457.1 -3% 596.2 583.8 -2% 665.4 626.6 772.6 689.8 -11%
Mainline Open Ditch - Culvert Culvert 222.9 207.7 7% 380.6 356.9 6% 487.3 474.2 -3% 606.1 596.6 2% 673.7 637.9 788.9 700.6 -11%
Crossing #1 (CSAH 20) Overflow 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A 0.0 N/A N/A
Total 4150 | 3891 7% 7382 | 6904 6% | 9579 | 9314 3% 12023 | 11804 -2% 1339.1 | 12645 15615 | 13903 q1% |
Mainline Open Ditch - Culvert Culvert 133.9 150.3 12% 280.7 297.4 6% 424.2 439.7 4% 550.8 611.5 11% 566.9 658.2 566.99 661.14 17%
. " I Overflow 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A 0.00 N/A N/A
Crossing #2 {Field Crossing} —
Total 133.9 150.3 12% 280.7 297.4 6% 424.2 439.7 4% 550.8 611.5 11% 566.9 658.2 566.99 661.14 17%
. ! Lllver: 473 928 a% 036 | 50 % 2l | 334 1% 225 1 sws 3% 3360 1 ems % o283 | 6150 8%
Mainline Open Ditch - Culvert Culvert 53.4 108.4 182.1 277.5 336.0 334.58
Crossing #3 (430th Ave) Overflow 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.00 N/A N/A
Total 100.7 92.8 8% | 2119 195.0 8% 364.3 322.4 -11% 555.0 537.5 -3% 672.0 632.9 6% 669.20 | 615.5C -8%
ve Open Ditch - Storage 436.2 4118 6% 772.7 7233 6% 1019.9 985.3 -3% 13189 | 12762 -3% 1507.1 | 14018 1% 1671.87 | 1477.50 -12%
Mainfine Open Ditch - Culvert Culvert 97.3 97.2 0% 191.8 190.7 -1% 338.1 303.0 -10% 535.7 523.0 -2% 746.7 661.9 -11% 970.91 766.01 -21%
. Overflow 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.00 N/A N/A
Crossing #4 (County Road 14)
Total 97.3 97.2 0% 191.8 190.7 -1% | 3381 303.0 .ulo* 535.7 523.0 -2% 746.7 661.9 | -11% 970.91 766.01 -21%
Culvert 44.1 85.7 153.7 2386 293.8 341.82
Mainline Open Ditch - Culvert Culvert 44.9 906 i 86.8 1818 — 154,2 2944 S 238.6 il & 293.8 - E 341.84 71505 el
Crossing #5 (810th St.1) Overflow 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.00 N/A N/A
Total 89.0 90.6 2% 1725 181.5 5% 307.9 294.4 4% | 4772 516.7 8% 587.6 639.5 9% 683.66 719.05 S%
Culvert 43.0 79.1 1344 214.3 240,1 240.46
Mainline Open Ditch - Culvert Culvert 43.2 N/A N/A 77.8 N/A N/A 130.1 N/A N/A 207.2 N/A e 232.2 g N/A 232.55 LA N/A
Crossing #6 (810th St.2) Overflow 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.00 N/A N/A
Total 86.2 0.0 -100% | 1569 0.0 -100% | 2645 0.0 -100% 421.5 0.0 -100% 472.3 0.0 T 00% | 47301 0.00 -100%
s —— ==l
" Culvert 212.8 187.0 -12% 331.4 301.0 -9% 372.2 360.9 -3% 416.6 399.4 4% 483.2 442.6 8% 499.34 443.0C -11%
Branch 1 Open Ditch - Culvert
Crossing #7 (415th Ave) Overflow 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.00 N/A N/A
Total 212.8 187.0 | -12% 331.4 301.0 -9% 372.2 360.9 3% | 4166 399.4 4% | 4832 442.6 -8% 499.34 | 443.0C -11%
Branch 1 Open Ditch - Culvert Culvert 197.7 173.4 -12% 303.4 279.7 -8% 349.0 337.2 3% | 4014 382,2 -5% 475.3 434.8 -9% 554.63 | 503.07 -9%
Crossing #8 (Field Crossing) Overflow 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.00 N/A N/A
Total 197.7 173.4 -12% 303.4 279.7 -8% 349.0 337.2 -3% 401.4 382.2 5% 475.3 434.8 -9% 554.63 503.07 -9%
Branch 1-1 Open Ditch - Culvert Culvert 84,7 86.9 3% 106.1 147.5 39% 114.3 185.7 63% 122.4 219.0 79% 126.0 231.6 84% 127.99 237.9¢ 86%
" Overflow 0,0 0.0 N/A 0.0 0.0 N/A 0.0 0.0 N/A 0.0 0.0 N/A 0.2 0.0 -100% 4,65 2.18 -53%
Crossing #9 (400th Ave)
Total 84.7 86.9 3% 106.1 147.5 39% 114.3 185.7 63% 122.4 219.0 79% 126.2 231.6 84% 132.64 240.1€ 81%
Branch 1.1 Open Ditch - Wetand Open Ditch 83.6 85.4 2% 1393 1379 -1% 179.1 168.6 -6% 253.9 196.6 -23% 2714 242.5 -11% 289.26 267.37 -8%
Branch 1-1 Open Ditch - Culvert Culvert 84.7 85.2 1% 134.4 138.6 3% 170.1 167.6 -1% 245.8 196.2 -20% 262.9 251.2 -4% 280.08 | 275.6C -2%
Crossing #10 (County Road 14) Overflow 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A . 0,0 N/A N/A 0,00 N/A N/A
Total 84.7 85.2 1% 134.4 138.6 3% 170.1 167.6 -1% | 2458 196.2 -20% 262.9 2512 | 4% | 280.08 275.6C -2%
Branch 1-1 Open Ditch - Culvert Culvert 79.9 80.1 0% 123.9 130.1 5% 161.2 151.9 6% 1494 155.7 4% 139.1 136.4 -2% 136.13 130.73 4%
Crossing #11 (Field Crossing) Overflow 0,0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.00 N/A N/A
Total 79.9 80.1 0% 123.9 130.1 5% 161.2 151.9 6% 149.4 155.7 4% 139.1 136.4 -2% 136.13 130.73 -4%
Branch 1-1 Open Ditch - Culvert Culvert 79.3 82.3 4% 118.9 132.7 12% 158.2 159.4 1% 162.9 170.8 5% 149.0 166.1 11% 139.18 157.4€ 13%
Crossing #12 (Field Crossing) Overflow 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.0 N/A N/A 0.00 N/A N/A
Total 79.3 82.3 4% 118.9 132.7 12% 158.2 159.4 1% 162.9 170.8 5% 149.0 166.1 11% 139.18 157.4€ 13%
Branch 1-1 Open Ditch - Culvert Culvert 70.3 73.1 4% 103.1 116.5 13% 116,5 1398 20% 115.8 140.6 21% 115.2 140.9 22% 114.25 139.97 23%
Crossing #13 (400th Ave] Overflow 0.0 0.0 N/A 0.0 0.0 N/A 0.0 0.0 N/A 23 9.2 293% 213.2 138.0 -35% 468.15 385.3¢ -18%
Total 70.3 73.1 4% 103.1 116.5 13% 116.5 139.8 20% 118.1 149.8 27% 3284 2789 -15% 582.40 525.3¢€ -10%
Denates peak flows less than or
equal ta existing
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XP SWMM FLOWRATE TABLE (FREE OUTFALL) - WETLAND

2-yr Sy A0 251 5041 100-yr
Location C ¥ Existing | Proposed “| Existing | Proposed | Existing | Proposed Existing | Proposed Existing | Proposed Existing || Proposed '
(cfs) fcfs) % Change EW_- (cfs) % Change .@ _nm~ % Change (cfs) {cfs) | % Change {efs) {cfs) % Change | RE El& % Change
Culvert 32.27 60.98 89% 55.70 91.36 64% 73.03 119.49 Mm.* 89.09 149.91 68% 96.99 166.74 72% 133.24 178.65 34%
Branch 2 Open Ditch - Culvert Culvert 25.11 34,59 38% 46.17 69.65 51% 62.10 98.13 58% 76.65 126.73 65% 84.00 143.92 71% 137.02 156.57 14%
Crossing #14 {County Road 14) Qverflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A 0.00 N/A N/A
Total 57.38 95.57 67% 101.87 161.01 58% 135.13 th“mlm 61% 165.74 276.64 67% 180.99 310.66 270.26 335.23 24%
Culvert 51.49 54.44 6% 108.51 85.44 21% 145.21 117.47 -19% 231.21 189.63 | -18% 269.22 235.58 270.83 249.88 -3%
Branch H Open Ditch - Culvert Culvert 53.82 57.79 7% 109.20 87.85 M .ﬂk@ 146.47 118.13 -19% | 233.26 190.74 | -18% 271.83 237.21 273.38 251.22 | -8%
Crossing #15 {400th Ave} Overflow 0.00 0.00 N/A 0.00 0.00 N/A 0.00 0.00 N/A 0.00 0.00 N/A 17.63 0.13 316.37 163.61 -48%
Total 105.31 112,23 7% 217.71 173.30 .mm.ﬂ | 291.68 235.58 -19% 464,47 380.36 -18% 558.68 472.97 860.58 664.71 -23%
Culvert 105.03 112.09 7% 202.42 158.44 -22% 250.59 159.87 -36% 250.85 158.20 -37% 267.66 153.24 268.24 149.99 -44%
Branch H - Storage Overflow 0.00 0.00 N/A 0.00 38.11 N/A 0.00 139.13 N/A 0.00 244.41 N/A 0.00 33221 0.00 343.72 N/A
Total 105.03 112.09 7% 202.42 196.54 -3% 250.59 299.00 19% 250.85 402.61 60% 267.66 485.46 268,24 493.70 84%
Culvert 43.35 50.86 17% 76.64 84.06 10% 107.86 113,57 5% 149.71 152,16 2% 171.00 174.60 184.98 194.85 5%
Branch H Open Ditch - Culvert Culvert 43.36 51.05 18% 76.56 84.22 10% 107.58 112.88 5% 148.99 151.59 2% 170.22 174.09 184.24 193.46 5%
Crossing #16 (830th St) Overflow 0.00 0.00 N/A 0.00 0.00 N/A 0.00 0.00 N/A 0.00 0.48 N/A 0.44 3.43 686% 70.02 41.74 -40%
Total 86.71 101.90 18% Hmw.ulc Hmm.Wm 10% 215.44 226.46 5% 298.70 304.23 2% 341.65 352,12 3% 439.23 430.06 -2%:
5 Culvert 71.18 52.22 -27% 119.88 106.87 -11% 185.78 156.53 -16% | 245.93 191,76 | -22% 251.58 199.34 -21% 250.47 225.47 -10%
Branch H Open Ditch - Culvert
Crossing #17 (Field Crossing) Overflow 0.00 N/A N/A 0.00 N/A I N/A ) 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 71.18 52.22 -27% 113.88 106.87 | -11% | 185.78 156.53 -16% 245.93 19176 | -22% 251.58 199.34 21% | 250.47 225.47 -10%
Branch H Open Ditch - Culvert Culvert 56.52 52.51 -7% 103,00 106.54 3% 148,08 156.53 6% 188.74 189,14 0% 193.05 195.02 1% 198.59 197.20 -1%
Crossing #18 (390th 51) Overflow 0.00 0.00 N/A 0.00 0.00 N/A 0.00 0.00 N/A 0.00 0.00 N/A 0.00 0.00 N/A 0.00 0.00 N/A
56.52 52.51 -7% 103.00 106.54 3% 148.08 156.53 6% 188.74 189.14 0% 193.05 195.02 1% 198.59 197.20 -1%
7.82 25.22 222% 7.91 34.58 337% 7.69 37.99 394% 835 38.52 361% 9.13 38.42 321% 9.56 37.66 294%
Branch B Tile Outlet 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Q.mln. 25.22 222% 7.91 34.58 337% 7.69 37.99 394% 8.35 38.52 361% 9.13 38.42 321% 9.56 37.66 294%
0.55 1.66 205% 0.58 -1.82 -416% 0.59 -2.14 463% | 0.60 -1.80 -401% 0.60 -2.01 -433% 0.61 -2.32 -483%
Branch HO Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A z\» 0.00 N/A Zﬂ.) 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 055 1.66 __205% 0.58 -1.82 -416% 0.59 -2.14 -463% 0.60 -1.80 -401% 0.60 -2.01 -433% 0.61 -2.32 -483%
Tile 9.94 14.52 46% 12.57 30.19 140% 17.14 43.85 156% 18.60 47.51 155% 18.93 46.87 148% 19.06 46.17 142%
Branch H1 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0,00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 9.94 14.52 46% 12.57 30.19 140% 17.14 43,85 156% 18.60 4751 _.w.wﬂ 18.93 46.87 “_..mmlﬂ 19.06 46.17 142%
Tile 3.30 6.74 104% 3.15 -10.53 -434% 3.05 -15.37 .mim-lﬁ» 3.01 -18.31 -709% 3.07 -18.32 -696% Iw.u.u -18.50 £91%
Branch H2 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 3.30 6.74 104% 3.15 -10.53 ..wlwdallu'ﬁ | 3.05 -15.37 .mbawn 3.01 -18.31 -709% 3.07 -18.32 -696% 3.13 -18.50 -691%
Tile 2.21 15.32 593% 1.98 18.30 824 1.98 18.17 817% 1.98 18.06 mmx 1.98 17.96 807% 1.98 17.89 804%
Branch H3 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 221 15.32 593% 1.98 18.30 824% 1.98 18.17 817% 1.98 18.06 811% 1.98 17.96 807% 1.98 17.89 804%
Tile 5.45 4.37 -20% 5.79 8.03 39% 6.38 9.48 49% 6.02 15.46 157% 5.6% 19.40 241% 5.42 23.82 340%
Branch H4 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 5.45 4.37 -20% 5.79 8.03 39% 6.38 9.48 49% 6.02 15.46 157% 5,69 19.40 241% 5.42 23.82 340%
Tile -1.05 -0.22 -79% -1.28 -2.44 91% -1.39 -2.87 107% -1.39 -3.51 152% -1.04 -4.06 289% -0.82 481 436%
Branch H5 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total -1.05 -0.22 -79% -1.28 -2.44 91% -1.39 -2.87 107% -1.39 -3.51 152% -1.04 -4.06 289% -0.82 -4.81 486%
Denotes peak flows less than or
ual to




JACKSON COUNTY
JUDICIAL DITCH No. 3
June 18, 2021

XP SWMM FLOWRATE TABLE (FREE OUTFALL) - WETLAND

ISG

2 ST Toyr 25T 507 106
Location Conveyence | Existing | Proposed Existing | Proposed Exlsting | Proposed Existing | Proposed Existing | Proposed Exlsting | Proposed
(cfs) (cfs) % Change (cfs) (cfs) % Change (cfs) (cfs) % Change nE nﬁ % Change ofs ofs % Change ol (cfs). % Change
Tile 0.97 372 282% 1.01 4.34 329% 1.01 4,92 386% 1.03 5.37 423% 0.98 6.29 543% 0.94 11,44 1118%
Branch H6 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 0.97 3.72 282% 1.01 4,34 329% 1.01 4.92 386% 1.03 5,37 423% 0.98 6.29 543% 0.94 11.44 1118%
Tile 0.99 0.99 1.09 1.17 1.30 1.42
Branch H7 Tile Outlet o — 19.92 667% = 16.90 536% T 15.18 463% =5 14.24 409% T 13.48 343% — -14.00 -524%
Total 2.60 19.92 667% 2.66 16.90 536% 2.70 15,18 463% 2.80 14,24 409% 3.04 13.48 343% 3.30 -14.00 -524%
Tile 0.32 4.71 -1585% 0.31 6.07 1870% 0.30 6.99 2222% 0.30 8.19 2621% 0.30 10.13 3264% 0.30 10.98 3548%
Branch H10 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 0.32 -4.71 -1585% 0.31 6.07 1870% 0.30 6.99 2222% 0.30 8.19 2621% 0.30 10.13 3264% 0.30 10.98 3548%
) e 579 3759 151 =22 L 4058 1sa% 2028 | 4524 76% 1933 | gaza 68% L 72% 2007 | 4351 1%
Branch HH Tile Outlet Tile 9.21 10.22 13.75 15.71 15.42 15.30
Total 15.00 37.59 151% 15.95 40.58 154% 24.01 42.24 76% 26.04 43.74 68% 25.56 43.99 72% 2537 43.51 71%
Tile 4.06 9.87 143% 4.25 14.18 233% 4.26 -17.63 -514% 4.25 -20.97 -593% 4.25 -21.77 -612% 4.25 21.94 416%
Branch HH3 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 4.06 9.87 143% 4.25 14.18 233% 4.26 -17.63 514% 4.25 -20.97 -593% 4.25 -21.77 -612% 4.25 21.94 416%
Tile 114 6.86 502% 121 9.72 703% 1.21 11.50 849% 1.20 14.02 1065% 1.20 14.59 1117% 1.20 15.47 1192%
Branch K Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 1.14 6.86 502% 1.21 9.72 703% 1.21 11.50 849% 1.20 14.02 1065% 1.20 14.59 1117% 1.20 15.47 1192%
Tile 2.13 2.36 11% 2.16 444 105% 2.18 5.27 142% 2.43 8.68 257% 247 8.75 255% 2.47 8.60 248%
Branch L Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 2.13 2.36 11% 2.16 4.44 105% 2.18 5.27 142% 2.43 8.68 257% 247 8.75 255% 2.47 8.60 248%
10.72 34.29 220% 10.81 56.99 427% 10.92 76.09 597% 11.50 89.41 678% 12.13 90.61 647% 12.20 91.20 647%
Branch O Tile Outlet Culvert N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Total 10.72 34.29 220% 10.81 56.99 427% 10.92 76.09 597% 11.50 89.41 678% 12.13 90.61 647% 12.20 91.20 647%
Tile 1.02 1.727 74% 1.02 1.78 74% 1.02 1.50 47% 1.00 1.47 47% 1.00 1.47 48% 0.99 1.49 50%
Branch 01 Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 1.02 1.77 74% 1.02 1.78 74% 1.02 1.50 47% 1,00 1.47 47% 1.00 1.47 48% 0.99 1.49 50% |
Tile 0.78 -0.09 -111% 0.81 0.09 ~111% | 0.83 -0.11 -114% 0.84 -0.03 -103% 0.83 -0.03 -104% 0.83 -0.03 -104%
Branch 02 Tile Outiet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 0.78 -0.09 -111% 0.81 -0.09 -111% 0.83 -0.11 -114% 0.84 -0.03 -103% 0.83 -0.03 -104% 0.83 0,03 -104%
Tile 2.60 -8.03 -409% 5.60 -12.12 -316% 5.67 -13.13 -332% 5.67 -15.17 -367% 5.67 -16.55 392% 5.67 -16.65 -394%
Branch P Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 2.60 -8.03 409% | 560 | 1212 | 316% | 567 | -13.13 337% 567 | -15.17 367% | 567 | -165s -392% 5.67 16,65 ~394%
Tile -0.41 0.00 -100% -0.54 0.00 -100% -0.57 0.00 -100% -0.59 0.00 -99% -0.53 -0.01 -98% -0.55 -0.01 -98%
Branch P1 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 041 0.00 100% | 054 0.00 ~100% | 057 0.00 ~100% | 059 0.00 99% 0.53 0.01 -98% 2055 20.01 93%

Denotes peak flows lessthan or
qual to existl




JACKSON COUNTY
JUDICIAL DITCH No. 3 ISG
June 18, 2021

XP SWMM FLOWRATE TABLE (FREE OUTFALL) - WETLAND

241 54T 10-yr ~Im.<q \!moés 100-yr
Location Conveyence | Existing | Proposed Existing | Proposed Existing | Proposed Existing | Proposed Existing | Proposed Existing | Proposed
fs) EM % Change (cfs) {cfs) % Change {cfs) .n@ % Change —nh. {cfs) % Change () {cfs) % Change (cfs) (cfs) % Change
Tile 0.86 1.30 51% 0.85 4.92 479% 0.85 7.60 800% 0.84 10.15 1102% 0.84 12.32 1361% 0.84 14.73 1647%
Branch P2 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 0.86 1.30 51% 0.85 4.92 479% 0.85 7.60 800% 0.84 10.15 1102% 0.84 12.32 1361% 0.84 14.73 1647%
Tile 4.70 0.35 -107% 5.20 -10.81 -308% 6.25 -16.90 -370% 6.95 -22.87 -429% 7.03 -24.41 44T% 7.07 2232 -416%
Brnach R Tile Outlet Overflow 0,00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 4.70 0.35 -107% 5.20 -10.81 | -308% 6.25 -16.90 -370% 6.95 -22.87 -429% 7.03 2441 -447% 7.07 22,32 -416%
Tile 141 1.54 9% 1.88 2,54 35% 1.96 2.97 52% 1.90 3.07 62% 1.77 3.05 72% 1.57 3.24 106%
Branch R1 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 141 1.54 9% 1.88 2.54 35% 1.96 2.97 52% 1.90 3,07 62% 1.77 3.05 72% 1.57 3,24 106%
Tile 0.25 0,54 -317% 0.42 -1.13 365% 0.67 -1.42 -313% | 068 179 | 3e4% | o070 -2.09 -401% 0.73 -2.42 -433%
Branch R2 Tile Outiet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 0.25 0.54 -317% 0.42 -1.13 -369% 0.67 -1.42 313% 0.68 -1.79 -364% 0.70 -2.09 401% 0.73 -2.42 -433%
Tile 0.94 0.59 -37% 0.93 158 70% 0.94 2.50 167% 0.94 3.64 289% 0.91 4.43 389% 0.74 5.31 622%
Branch R3 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 0.94 0.59 -37H 0.93 1.58 70% 0.94 2.50 167% 0.94 3.64 289% 0.91 4.43 389% 0.74 5.31 622%
Tile 0.44 0.00 -100% 0.44 -0.01 99% | 044 -0.02 95% | -0.44 003 | 93% -0.44 -0.04 91% | 044 -0.05 -89%
Branch R4 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Tatal 0.44 0.00 -100% 044 -0.01 -99% 0.44 0.02 -05% 0.44 003 | 83% | 044 -0.04 91% 0.44 0.05 -89%
Tile 0.58 0.96 66% 0.66 2.32 253% 0.66 3.85 488% 0.65 4.62 612% 0.65 4.66 623% 0.65 4.75 631%
Branch RS Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 0.58 0.96 66% 0.66 2.32 253% 0.66 3.85 488% 0.65 4.62 612% 0.65 4.66 623% 0.65 4.75 631%
Tile 0.73 0.00 -100% 0.72 000 | .pnmr“a 0.71 0.00 -100% 0.72 000 | -101% | o7 -0.01 -101% | o071 -0.01 -101%
Branch R6 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 0.73 0.00 100% | 072 0.00 | 100% | o071 000 | -100% 0.72 0.00 -101% 071 .01 101% 0.71 20.01 “101%
Tite 2.93 20.58 604% 3.46 27.40 693% 3.22 32.29 902% 2.96 36.78 1144% 2.95 39.60 1241% 2.95 40.54 1275%
Branch S Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 2.93 20.58 604% 3.46 27.40 693% 3.22 32.29 902% 2.96 36.78 1144% 2.95 39.60 1241% 2.95 40.54 1275%
Tile 0.64 12.30 1825% 0.64 15.68 2347% 0.64 14.16 2113% 0.64 11.66 1725% 0.64 9.95 1463% 0.64 8.51 1232%
Branch S1 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 062 | 1230 | 1825% | 064 | 1568 | 2347% | 064 | 1ale | 2113% | 0bs | 1166 | 1725% | 0ed | 995 1463% | 064 851 1232%
Tile 0.61 0.00 ~100% 0.83 -137 | -265% 0.85 203 | 3a0% 0.85 -2.25 -364% 0.89 -2.33 -362% | 087 -2.40 -377%
Branch S2 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 0.61 0.00 -100% 0.83 -1.37 -265% 0.85 -2.03 -340% 0.85 -2.25 |.w.ma.w 0.89 -2.33 -362% 0.87 2,40 377%
Tile 0.24 0.00 | -100% | 089 000 | -100% | 118 0.02 95% 118 | 048 341% | 118 | 085 | 172% 118 118 200%
Branch S3 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0,00 N/A N/A
Total 0.24 0.00 100% | 089 0.00 | -00% | 118 0.02 99% 118 .48 “141% 118 20.85 “172% 118 118 200% |
Denates peak flows less than or
equil to existi




JACKSON COUNTY
JUDICIAL DITCH No. 3
June 18, 2021

XP SWMM FLOWRATE TABLE (FREE OUTFALL) - WETLAND

T St T0yr 2597 S0-yr 100y
Locatlon Conveyence | Existing | Proposed Existing | Proposed Exlsting | Proposed | Existing | Proposed Existing || Proposed Existing | Proposed
.n@ .nm~ % Change E %E % Change ?E (cfs) % Change cfs) {cfs) % Change Hlnm B @ % Change _an ) FE % Change
Tlle 1.24 1.35 9% 1.33 4.44 235% 1.59 7.42 368% 1.69 11.12 558% -1.90 14.86 -381% -2.09 18.80 -1000%
Branch T Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A ﬁ; 0.00 N/A N/A
Total 124 135 5% 133 2.44 235% | 159 7.42 368% 1.69 1112 558% 190 | 14.86 881% 2.09 1880 | -1000%
Tile 0.51 0.00 -100% 0.52 0.00 -100% 0.56 0.00 -100% 0.58 0.00 -100% 0.56 0.00 -101% 0.53 0.00 “101%
Branch T1 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 0.51 0.00 ..g 0.52 0.00 -100% 0.56 0.00 .u.ﬁ.llux ¥ o.wml 0.00 -100% 0.56 0.00 -101% 0.53 0.00 -101%
Tile. 2.00 6.10 206% | 2.00 9.56 378% | 200 | 1191 496% 200 | 1372 S86% 2.00 14.43 622% 2.02 14.80 635%
Lateral 5 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0,00 N/A N/A
Total 2.00 6.10 206% 2.00 9.56 378% 2.00 11.91 496% 2.00 13.72 586% 2.00 14.43 622% 2.02 14.80 635%
Tile 1.02 1.06 Ib.x 1.02 5.15 407% 1.05 8.70 727% 1.19 10.59 790% 1.26 -10.25 -915% -1.34 -12.30 816%
Lateral 6 Tile Outlet Overllow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 1.02 1.06 4% 1.02 5.15 407% 1.05 8.70 727% 1.19 10.59 790% 1.26 -10.25 -915% -1.34 -12.30 816%
Denotes peak flows less than or
ual to existing .
29T St 10T 2541 ~ 504r 100y
Locatlon [« yence | Existing | Proposed Existing | Proposed | Existing | Proposed Existing | Proposed Existing | Proposed Existing | Proposed
cfs) cfs) % Change {cfs) (cFs) % Change ?@ {cfs) % Change .n@ ?@ % Change anw (cfs) % Change | Em ?@ % Change
Tile N/A 17.03 N/A N/A 17.03 N/A N/A 17.03 N/A N/A 17.03 N/A N/A 17.03 N/A N/A 17.03 N/A
Lateral A Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 0,00 17.03 N/A 0.00 17.03 N/A 0.00 17.03 N/A 0.00 17.03 N/A 0.00 17.03 N/A 0.00 17.03 N/A
Tile N/A 5.81 N/A N/A 5.92 N/A N/A 6.02 N/A N/A 5.86 N/A N/A 5.83 N/A N/A 5.77 N/A
Latearl Al Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 0.00 5.81 N/A 0.00 5.92 N/A 0.00 6.02 N/A 0.00 5.86 N/A 0.00 5.83 N/A 0.00 5.77 N/A
Tile N/A 0.71 N/A N/A 0.71 N/A N/A 0.71 N/A N/A 0.71 N/A N/A 0.71 N/A N/A 0.71 N/A
Lateral C Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 0.00 0.71 N/A 0.00 0.71 N/A 0.00 0.71 N/A 0.00 0.71 N/A 0.00 0.71 N/A 0.00 0.71 N/A
Tile N/A -0.08 N/A N/A -0.30 N/A N/A -0.44 N/A N/A -0.65 N/A N/A -0.87 N/A N/A -1.13 N/A
Branch 03 Tile Outlet Overflow 0.00 N/A N/A 0.00 N/A N/A 0,00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A 0.00 N/A N/A
Total 0.00 -0.08 N/A 0.00 -0.30 N/A 0.00 -0.44 N/A 0.00 -0.65 N/A 0.00 -0.87 N/A 0,00 -1.13 N/A
Tile N/A 0.01 N/A N/A 2.39 N/A N/A 3.05 N/A N/A 3.25 N/A N/A -3.63 N/A N/A -5.72 N/A
Branch $4 Tile Outlet Overflow 0.00 0.00 N/A 0.00 0.00 N/A 0.00 0.00 N/A 0.00 0.00 N/A 0,00 0.00 N/A 0.00 0.00 N/A
Total 0.00 0.01 N/A 0.00 2.39 N/A 0.00 3.05 N/A 0.00 3.25 N/A 0.00 -3.63 N/A 0.00 -5.72 N/A
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JACKSON COUNTY

JUDICIAL DITCH No. 3

June 18, 2021

XP SWMM ELEVATION TABLE (FREE OUTFALL) - WETLAND

ISG

241 ST =00 2541 504 100-yr
Locatlon "Existing | Proposed | Existing | Proposed = Existing | Proposed Existing | Proposed = Existing | Proposed = Existing | Proposed
ML) MsL) Difference (ML) ML) Difference (M5 MSL) Difference (MsL) (ML) Difference (MsL} (Mst) Difference (MsL) MsL) Difference
Mainline Open Ditch - Outlet | 1403,58 | 1402,10 | -1.49 | 1404.38 | 1403.25 113 | 140454 | 140403 || -091 | 140504 | 140479 | 065 | 140576 | 140509 | 067 | 140601 | 140526 | 05
Mainline Open Ditch - Culvert | )0 54 | 140473 001 | 1406,20 | 1406.45 025 | 1407.13 | 1407.65 052 | 1408.10 | 1408.88 078 | 1408.66 | 1400.37 071 | 1409.48 | 1409.87 0.39
Crossing #1 {CSAH 20}
Mainline Open Ditch - Culvert | 050 | 140782 | 046 | 141079 | 140986 | 083 | 141380 | 14123¢ | -246 |141691| 141575 | 136 [141753 | 141679 | -07a |141775| 141730 | -045
Crossing #2 {Field Crossing)
Matnline Open Ditch - Culvert | 4 109 37 | 141360 429 | 1411.42 | 141525 283 | 141439 | 141623 182 |[141820 | 141841 031 | 141917 | 141986 069 | 1419.41 | 1420.27 0.86
Crossing #3 {430th Ave)
1411.89 | 1413.86 198 | 1413.06 | 141550 244 | 141497 | 141655 158 | 141828 | 141366 038 | 1419.39 | 142007 068 | 141074 | 142053 079
Mainiine Open Ditch - Culvert | 341 51 | 409,78 493 | 141579 | 241142 437 |1417.03 | 141355 348 | 141910 | 1417.98 261 | 142027 | 14193 114 | 142093 | 141937 156
Crossing #4 {County Road 14)
Mainiine Open Ditch - Culvert | 55 10 | 1421 82 172 | 142120 | 142330 211 | 142254 | 142093 239 | 142412 | 1427.22 310 | 142521 | 1420.15 395 | 142631 | 143043 412
Crossing #5 {810th 5t.1)
Mainline Open Ditch - Culvert
I ! . N/A I I
e 142230 | /A A | 142327 | WA NA | 1424.43 / NA 142598 | NA nA | 142681 wa NA o |142732 | WA N/A
Branch 1 Open Ditch - Culvert | )56 g7 | 140677 0.20 || 140862 | 140855 007 | 1409.46 | 140952 006 | 141018 | 141037 015 | 141054 | 1410.82 028 | 141103 | 141125 022
Crossing #7 {415th Ave)
Branch 1Open Ditch - Culvert | 1\ 5 | 140735 059 | 1409.45 | 1409.07 038 | 410,04 | 140997 007 | 141054 | 141066 013 | 141118 | 141121 002 [1411.79 | 141271 -0.08
Crossing #8 {Field Crossing)
Branch 1-1 Open Ditch - Culvert | 1 g 59 | 14093 | 097 | 141052 | 141005 | 047 |141078 | 141076 | -002 | 141164 | 141162 || 002 | 141202 | 1412008 005 |141215 | 141233 0.18
Crossing #9 (400th Ave} > -
8 Open D 190952 | 1409.16 || -036 | 1410.78 | 1410.87 0.08 | 1411.05 | 141189 080 | 141151 | 141338 13 1412.26 | 141460 T34 | 141244 | 141533 785
Branch 1-1 Open Ditch - Culvert | g gq | 3409 79 020 |141159 | 1411.70 011 |1412.26 | 141311 085 | 1414.27 | 141407 020 | 1415.01 | 1414.67 034 | 141568 | 141534 0.34
Crossing #10 {County Road 14)
Branch 1-1 Open Ditch - Culvert | 415 45 | 141027 022 |1412.37 | 141188 048 | 141351 | 141322 1414.42 | 141413 029 |1415.04 | 141478 026 | 1415.69 | 1415.47 022
Crossing #11 {Field Crossing} |
Branch 1-1 Open Ditch - Culvert |, ), 55 | 4497 68 146 | 1413.00 | 1415.40 241 | 141410 | 141795 385 | 141481 | 141858 377 | 1415.49 | 1419.20 3 | 141610 | 141945 335
Crossing #12 {Field Crossing}
Branch 1-1 Open Ditch - Culvert {15 5 | 141433 108 |141641 | 141566 | -075 | 141815 | 141801 | 024 141895 | 141865 | -030 | 141935 | 141931 | -004 | 141955 | 1419.73 0.18
Crossing #13 (400th Ave}
Branch 2 Open Ditch - Culvert ) 55 | 141880 951 | 141005 | 141894 799 |141384 | 241921 537 | 141601 | 141065 1417.52 | 1420.03 251 | 141773 | 142048 2.75
Crossing #14 {County Road 14}
Branch H Open Ditch - Culvert | 150 g6 | 414,73 618 | 141006 | 1414.93 487 |141062 | 141611 548 | 141162 | 141850 688 | 1412.00 | 1419.23 723 |161214 | 142015 8.00
Crossing #15 {400th Ave}
IR o= ¢ | 170810 048 | 1430.09 | 1409.73 036 | 1410.66 | 1410.53 0,13 || 1411.63 | 141144 0.0 | 1412.02 | 1411.88 014 | 1412.15 | 1412.11 0,04
Branch H Open Ditch - Culvert [ 405 45 | 141820 278 | 141079 | 141831 752 | 141283 | 141846 663 | 141274 | 1419.51 677 | 1413.45 | 142036 6.91 141393 | 1421.40 7.47
Crossing #16 (830Gth St)
Branch H Open Diten - Culvert ;)1 56 | 1409.98 2128 | 181251 | 141157 094 | 141410 | 1412.90 120 | 141585 | 141434 152 | 141626 | 1414.85 141 | 141670 | 1415.56 114
Crossing #17 (Field Crossing)
Branch H Open Ditch - Culvert |
T 1414.76 | 1403 80 1415.94 | 1405.28 1406.26 190725 | -1110 | 141892 | 190760 | -11.28 | 141934 | 140787 | -12.47
Branch B Tiie Outiet 140869 | 1418.78 TA0EEE | 142147 142655 | 17.19 | 1409.75 | 142680 | 17.05 | 1410.25 | 142695 | 16.70
Sranch RO Tike Outlet 41186 | 1420.17 141191 1420.17 B13 | 1412.00 | 1420.17 B.08 | 1412.16 | 1420,17 301
ranch H1 Tile Outiet 30917 | 140865 810,07 191015 | <150 | 181203 | 141065 | 134 | 1412.16 | 141155 | 0.8
ranch A2 Tike Outiet 413,30 | 140860 Ja13.47 191256 | 121 | 141391 | 141271 | oL 1414.03 | 141330 | 073
Sranch H3 Tile Outlet 405.94 | 140818 1a10.23 141188 | 021 | 341203 | 143188 | o 101216 | 141211 | -0.05
Sranch HA Tiie Qutiet 41118 | 141550 Ta1238 102215 7.99 @1446 | 142278 | 832 | 141471 | 142382 3.10
ranch H5 Tile Outlet 33133 | 182123 1431.39 142551 | 615 431,75 143185 | 1428.26 | =359 |
Branch HG Trle Outlet 43150 | 142650 431,61 142789 | 400 | 143198 | 145208 | 142807 | =m
Branch H7 Tile Outlet 417,21 | 142053 1a17.56 1421.98 346 | 1418.98 1419 38 | 1422.20 2.8
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JACKSON COUNTY
JUDICIAL DITCH No. 3
June 18, 2021

XP SWMM ELEVATION TABLE (FREE OUTFALL) - WETLAND

ISG

231 5-yr 10y = 2547 S0yr T00-yr
fccaton mﬂn,_“w__ﬁ._._w ?Mﬂmwn Difference mw_,_ww__.-wn vaﬂsﬂmmm U_QEM_.._H Imx_,_“.mn_mn ?M_,w_m—u.mn Difference mM._“MM__ww 1%_“_“”,@ ! Dlfference Im.m,_-\_m.MMn _vl_.mo.m”._mg | Difference mM”MM__”_._m v-mﬂM”—mn cmzm«.mh_”
Branch H10 Tile Outlet 143132 | 142245 387 | 1431.39 | 1423.28 — [3a31.40 | 142423 A7 | 1431.44 | 1425.55 589 | 1431.47 | 1426.79 467 || 1431.56 | 1428.26 3.9
Branch HH T OUtet 1413.38 | 1427.87 1449 | 141410 | 1429.66 417,15 | 1430.20 13.06 | 141843 | 1430.52 1210 | 141894 | 1430.78 11.79 | 1419.36 | 1430.98 1161
Branch HH3 Tile Outlet 41577 | 142836 12.59 1417.27 | 1429.14 ..nl-._—.u_u —h!Ulm.: 11.711 1418.43 | 142970 11.26 nuﬂmlwl 1429.83 10.88 1419.37 | 1429.96 10.58
Branch K Tike Outlet a13.36 | 1422.78 541 414,04 | 1423.07 A14.24 | 1423.09 B85 | 141447 | 1423.20 594 415,05 | 1423.38 833 | 1415.70 | 142353 7.83 |
Branch L Tile Outiet 41118 | 148473 | 3361 | 141164 | 144531 312,05 | 1#45.40 3335 | 141263 | 18575 312 A12.70 | 1846.16 3347 | 1412.77 | 1347.00 39.22
Branch O Tie Outiet 1415681 | 140845 77.36__ | 141589 | 140860 416,18 | 140880 T38| 1417.22 | 140890 EEE] 417,50 | 1408.95 895 | 1418.28 | 1409.42 8.87
Branch O Tiie Outlet 1416.71 | 180560 | -1111 | 1416.72 | 1406.69 416,75 | 1807.50 =923 || 1a17.22 | 140854 869 | 1417.90 | 140912 878 | 1418.28 | 1409.74 854
Branch 02 The Outiet 141547 | 1413.74 173 | 141579 | 1414.17 161 | 141619 | 141 % 10| 141700 | 141701 | -08%a | 141828 | 141783 0.45
Branch P Tie Outiet 181646 | 181880 | 2.3 | 142126 | 1419.73 153 | 142142 083 | 142165 | 1424.02 2.17 422,01 | 1425.77 3.76
Branch P1 Tie Outlet 142222 | 1413.04 | 828 | 142284 | 1414.00 "8.84 | 1423.73 896 | 1424,10 | 141617 =794 | 142439 | 141689 73
Branch P2 Tie Outiet Taz4.00 | 3a12.97 | 13,04 | 147a.03 | 141396 | -1007 | 142406 ~7.83 | 1424.14 | 1416.82 =732 | 142439 | 1417.39 693
Beiach R Tile Outiet 1417.44 | 1436.18 18.70 417.88 | 1436.23 1835 | 141925 | ; 7 1550 | 142185 | 1438.18 16335 | 192,04 | 1439.45 17.42
Branch A1 Tie Dutiet 1455, 142965 | 1455.45 25.80 42981 | 1455.73 7582 | 192957 | 145597 2590 | 181997 | 145637 2638
Branch A2 Tile Outlet 143068 | _N/A NA 1830.82 | N/A N/A_ | 143052 | WA NIA 183106 | /A NA |
Branch A3 Tile Dutiel 1430.48 | 1a21.46 502 | 1430.74 | 1423.23 || 751 | 1430.80 | 142456 632 | 1431.00 | 1426.17 482
Branch R4 Tile Outiet 143047 | 145166 7118 | 1430.89 | 1453.52 2263 | 130,36 | 1455.91 24.35 | 1431.06 | 145734 26,29
Branch RS Tile Dutet 143430 | 1419.53 | -18.77 | 1434.60 | 142098 | -13.62 | 1434.77 | 142204 | 12,64 | 143453 | 142334 | -1158 _
Branch Rb Tile Outlet 1439.50 | 141857 | -20.82 | 1439,50 | 142000 | -19,50 | 143950 | 142122 | -18.27 | 1439.50 | 1822.31 | -17.19
Branch S Tile Outlet 1424.29 | 141805 6,23 | 142477 | 141955 | 522 | 1a25.64 | 142089 =475 | 142656 | 147192 ]
Branch 51 Tile Outlet 1424 30 | 146119 36.80 | 1424.78 | 1462.07 37,29 | 192564 | 1462.23 3659 | 1426,56 | 1462.35 35,79
Branch 52 Tile Outlet 1439.15 | 1458.23 10,08 | 1439,30 | 1458.69 1535 | 143945 | 1459.08 1964 | 193950 | 145965 30.15
Branch 53 Tile Outlet 1444.45 | 1438 81 5,68 | 144449 | 1840.31 | 4B | 144440 | ieALz7 322 | 144449 | 1a42.09 “2A0
Branch T Tile Outlet z 142500 | 1437.69 12.69 | 142629 | 1438.68 12.58 | 142691 | 143983 12.92 | 1427.52 | 1440.71 1313
Branch 11 Tile Outiet ; ; 573 | 1427.71 | 1a23.94 .77 | 1a28.23 | 1420.47 =306 42649 | 142454 =355 || 128,58 | 142594 “2.64
Lateral 5 Tiie OUDet 1822.08 | 142203 005 | 1423.09 | 142251 058 | 1423.80 | 142331 048 | 1424.50 | 1429.79 0.29 424,95 | 142619 120 | 142684 | 142783 | 0.59
ateral 6 Tile Outlet 142052 | 1419.07 145 | 1421.34 | 1419.07 227 | 142242 | 141966 277 | 142362 | 1A20,52 B 142443 | 142120 323 | 1425.04 | 142193 =310
Denoies peak elevation (58 than of E
2yt 5T 0T — 7 50T 0091
Location Existing | Proposed Existing | Proposed " Existng | Proposed n Existing | Proposed | . 'Exisung | Proposed = Existing | Proposed =
(ML) (MsL) Difference (ML) sy | Difference (Mst) (MsL) Difference (ML) (MSL Differenca (MsL) sy Difference (MsL) e Difference
Lateral A Tile Outlet N/A | 1323.09 N/A NA NIA WA | 162074 A NJA_| 1426.23 N/A NJA_| 1427.90 N/A NA | 143182 WA
Lateral Al Tile Outlet N/A__| 1a21.88 N/A NiA NIA WA | 1924.18 | WA WA | 182552 NIA N/A_| 142665 N/A N/A A28.02 WA
Tateral C Tile Outiet N/A_| 142183 N/A NIA NIA WA | 142207 | NIA N/A_| 1422322 N/A N/A_| 142233 N/A N/A | 1422.43 WA
Branch 03 Tile Outiet N/A_| 1418.16 N/A N/A NIA WA | 1a19.38 | /A NiA_| 141965 N/A N/A__ | 1419.86 N/A N/A 420,08 WA
Branch 54 Tiie Outiet N/A_ | 1427.26 N/A NA NIA WA | 14301 NIA N/A_ | 143595 NIA N/A_| 1436.41 N/A N/A_| 1436.49 N/A
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