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I. INTRODUCTION/HISTORY 

A. Scope 
A petition was filed by several landowners within Drainage District No. 81 (DD81) in Palo Alto County for 

the clean out and restoration of flow capacity of the open ditch to original specifications. Jacobson-

Westergard & Associations, Inc. was appointed as the engineer to investigate the ditch. To address the 

petition we have researched the ditch extensively, have completed two drone flights, have contacted 

permitting agencies and experienced contractors, met with landowners, and researched funding 

possibilities. This report addresses the petition and discusses our findings and recommendations.  

B. History 
a. 1910 USDA Report: 

In 1910 a report was written by engineer O.G. Baxter of the United States Department of 
Agriculture (USDA) investigating flooding of the West Fork Des Moines River from Emmet County, 
Iowa to Humboldt, Iowa. The river channel within Palo Alto County was noted as “entirely 
inadequate to the demands made upon it and the need of additional waterway is apparent” and 
that with any improvements the cost of maintenance would be high due to the character of soil in 
the area. Baxter concluded that a channel of the size needed (150 ft bottom width, 11 feet deep, 
2:1 bank slopes) would be cost prohibitive and thus he proposed a levee system. Landowners 
were reportedly opposed to the proposed levees due to both the potential danger from 
overtopping during floods, and due to the large total amount of land required for a floodway inside 
the levees. The levees were not constructed.  

 
b. Drainage District No. 81 (DD81) Establishment: 

A petition for establishment was filed by several landowners on August 17, 1914. DD81 was 
established in 1916, and included construction of an approximately 20 mile stretch of a new 40-
foot-wide bottom channel to replace the existing natural and winding channel of the West Fork 
Des Moines River, from just south of Emmetsburg to the Palo Alto-Pocahontas County line. R. 
Campbell was the appointed engineer. The channel as constructed was acknowledged to be 
inadequate to carry the water from the nearly 2,000 square miles of area that drain to it, but was 
the maximum financial burden the landowners were willing to assume, and it was anticipated that 
flood events would cause a “natural enlarging process” which would soon-after make the channel 
adequate. The ditch quickly eroded to more than double the original design width (80-90 ft 
bottom). 

 
c. 1930 Report on Channel Changes in Palo Alto County: 

Drainage Engineer W.J. Schlick with Iowa State College issued a progress report on the 
“Changes in the New Channel for the West Fork of the Des Moines River Thru Palo Alto County, 
Iowa” on January 1, 1930. The report showed cross sections of the new channel that had been 
surveyed several times between approximately 1917 and 1929, as the channel eroded wider. 
Two such cross-sections are shown below. The major observation to be made from the cross-
sections is that although the channel had widened significantly, the depth remained consistent. 
 

   
 

Although the channel had only been constructed approximately 12 – 13 years prior, it was already 
in need of maintenance. Schlick noted that unless systematic maintenance was done, rapid 
deterioration of the channel would occur. He observed that either the channel needed to be 
maintained, or leave it alone and eventually construct a new channel.  
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d. 1966: 
The Army Corps of Engineer’s considered channel enlargement and levees in the area of “highest 
flood damage potential” from near Rodman to Emmetsburg, but concluded that the costs of the 
work were much greater than the benefits that could be derived and no work was done. 
 

e. 1970: 
The Army Corps of Engineer’s completed a study on alternatives to reduce flood damages along 
the West Fork Des Moines River in Palo Alto County, and concluded that the cost of even the 
most economical solution (enlarged channel bounded by levees) was far above the benefits that 
would be derived.  
 

f. 1980’s:  
There was an effort in the 1980’s to go about making improvements to the DD81 Main Open 
Ditch. The Governor, Congressmen Berkley Bedell, and the Army Corps of Engineers were 
involved. An Initial Appraisal study report was completed by the Army Corps of Engineers in 1985, 
where it was estimated that improvements would cost $8,000,000, of which the federal 
government would pay a maximum of $4,000,000. Due to the high cost of additional study to 
determine whether the benefits of the project would outweigh the costs, no further action was 
taken.  
 

g. 2020-2021: 
A bank stabilization project was completed in early 2021 in conjunction with the Natural 
Resources Conservation Service (NRCS). It stabilized an approximately 930 ft bend just 
upstream from the Brushy Bayou Road (425th St) bridge crossing with Scourlok geocells. The 
district share of the cost was approximately $150,000.  

 

II. EXISTING DITCH STARTING POINT, ROUTE AND TERMINUS 

The Main Open Ditch of DD81 begins just downstream of the 370th St. bridge crossing in Section 26 of 
Emmetsburg Township (T-96-N, R-33-W) and runs approximately Southeasterly over 20 miles and ends 
at the Palo Alto – Pocahontas County line in Section 35 of West Bend Township (T-94-N, R-31-W). The 
ditch as originally constructed had a design bottom width of 40 feet, side slopes of 0.5:1, and grade 
ranging from 0.05 – 0.07%. The ditch has since eroded to 90 – 100 feet wide.  

 

III. INVESTIGATION 

There are three main issues with the Main Open Ditch of DD81 as it exists today: 

1. Bank Erosion / Meandering: 

The original open ditch channel was dug in a straight line, which allows for the most efficient passage of 

water (as compared to a meandering/winding channel). However, over the past 100+ years the channel 

has shifted, in some places more than 500 feet. Between 1939 and 2017 the total length of the ditch 

channel within the DD81 reach has increased by over 1.5 miles (8%). This both reduces the effective 

channel slope and increases the resistance to flow, thus reducing the flow efficiency of the channel. The 

shifting channel has overtaken farmland, deposited trees and brush into the channel, and has or is 

threatening roads and bridges.  
 

2. Trees in the Channel: 

Drone flights of the ditch show large quantities of trees and brush in the river, both slowing down the 

flow of water and at times directing flow towards the banks causing or exacerbating bank erosion. A 

large portion of the ditch is bordered by thick timber, where trees lean over the water. Some trees have 

naturally fallen into the ditch, whereas others have been deposited as a result of the bank erosion and 

meandering previously discussed.  
 

Trees will continue to fall into the channel moving forward unless trees are cleared back (30 feet or so) 

from the banks. For equipment to access the channel to remove the trees, in some areas additional tree 

clearing would be required.  
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3. Capacity: 

The required flow capacity of open ditches, as specified in the Iowa Drainage Guide, is typically set at 

the 2-year, 24 or 48-hour storm flow. In other words, the high flow in the channel that occurs on average 

once every 2 years. The depth at that flow should be one foot below adjacent fields.  
 

The 2-year 24-hour design flow in the West Fork Des Moines River at the Estherville United States 

Geological Survey (USGS) Gage Station is 2,320 cfs, as calculated by the USGS. This is the nearest 

gage station to DD81 on the West Fork Des Moines River. On average that flow should occur one day 

every two years. However, over the last 10 years, that flow has been exceeded 439 days. Every year 

but 2021 in the last 10 years has had flows exceeding the 2-year 24-hour design flow. We conclude that 

the 2-year 24-hour design flow calculated by the USGS would not provide adequate flood protection for 

the lands in DD81. 
 

The USGS calculated 5-year 24-hour design flow at Estherville has been exceeded following storm 

events 6 times in the last 10 years (108 total days). At the outlet of DD81 we estimate the 5-year 24-

hour design flow to be nearly 7,000 cfs based on the drainage area ratio method. For adequate flood 

protection we would recommend a channel with a capacity of at least 7,000 cfs. For reference, the 

engineer of the originally constructed channel concluded that after the channel eroded wider may be 

able to carry 4,000 cfs. Based on our calculations, under the best conditions after construction (no 

meandering, 100 ft wide bottom width, no trees in the channel) his estimate was quite close.  

 

We can conclude that under even the best possible conditions the existing channel cannot provide 

adequate flood protection to the lands in the district. We roughly estimate that an improved channel with 

a 200 ft wide bottom would be required.  

 

IV. PERMITS 

An application for permits from the Iowa Department of Natural Resources (Iowa DNR) and United 

States Army Corps of Engineers (the Corps) was submitted on October 7th, 2022. The permit application 

was for a full repair, including tree removal, straightening meanders that have formed, and placing 

riprap to protect against future erosion/meandering. For straightening the meanders, our thinking was 

that putting the channel back where it was originally, and placing any excavated material in the 

meanders that have formed would not be considered “discharge of dredged or fill material in waters of 

the United States” and in that way we could avoid heavily burdensome permit requirements.  

The Corps responded to our permit application with a letter (enclosed) with several rigorous 

requirements in order to continue processing the permit application. Upon further discussions with the 

Corps, it was confirmed that the requirements in the letter would indeed apply to the project. In short, in 

order to straighten the channel, wetland delineation and mitigation and/or stream mitigation would be 

required, at an astronomical cost. The wetland delineation would likely cost over $100,000. Wetland 

mitigation is currently approximately $20,000 per acre of wetland, and filling a single large meander 

would likely cost millions of dollars in stream mitigation.  

In discussions with the Iowa DNR, it is their view that the land within the channel of the existing DD81 

Main Open Ditch (from the Pocahontas County line to the Highway 4 bridge crossing) is owned by the 

State of Iowa. Therefore, a Sovereign Lands Construction permit through the Iowa DNR is required in 

advance of any work on the ditch. The Iowa DNR has indicated that removal of trees from the channel 

and bank stabilizing activities should not be an issue, but they are concerned with any channel 

straightening activities.  

The Iowa DNR also responded to the permit application with an email (enclosed) outlining several 

criteria for the project. Iowa’s floodplain rules exempt drainage district open ditches from permitting 

requirements, however the exemptions only apply to ditches with drainage areas less than 100 square 

miles (567 IAC 71.2(4)). Therefore, the exemptions do not apply to the Main Open Ditch of DD81. 

Although not impossible, obtaining a floodplain permit from the Iowa DNR for a full repair would be very 

costly and difficult.  
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V. COST ESTIMATE 

Due to the extensive permit requirements, a cost for a full repair is difficult to estimate. There is no certainty 

that the permits could even be acquired. However, we know in order to meet the permitting requirements 

the total cost of the project would be tens of millions of dollars. An improvement would be even more 

expensive. We estimate that clearing the trees and debris from the channel would bear a construction 

cost in the range of 2 million dollars.  

 

VI. ADDRESSING THE PETITION 

The petition requests a clean out and restoration of flow capacity of the main open ditch to original 

specifications. Jacobson-Westergard & Associates, Inc. was appointed as engineer to investigate the 

ditch and make recommendations as to how to proceed.  

We understand that flooding in this reach of the West Fork Des Moines River has caused tremendous 

damage to adjacent lands over the years, and the petitioners hope to improve flood protection. 

However, as we have previously concluded, although repairs to the channel (tree clearing, straightening 

meanders) would improve drainage to a small degree, we conclude that the cost of repairs would 

greatly exceed the resulting minor improvement in flood protection to lands adjacent to the ditch. Even 

without the burdensome requirements of permits (assuming the permits would even be allowed) the cost 

of the project likely exceeds any benefit that could be realized. This is the same conclusion reached 

several times in the past by the US Army Corps of Engineers, drainage engineers, and others. 

The Board of Supervisors, acting as trustees for DD81, has a statutory duty to make necessary repairs; 

however, by the code the repairs must also be feasible. We feel strongly, for the reasons previously 

presented, that a full repair of the ditch to original specifications is not feasible.  

If anything, the largest log jams and brush piles in the channel could be removed. We could help with 

the acquisition of a sovereign lands permit, and handle the bidding process if desired.  

 

VII. DISCUSSION OF THE DISSOLUTION OF THE DISTRICT 

We note that in Iowa Code 468.250, procedures are outlined for dissolving a drainage district in the 

event, “that the expense of the continued maintenance of the ditch or levee is in excess of the benefits 

derived therefrom..” In our opinion, this criterion has been met for this ditch.  

The original improvement was constructed with the hopes that the channel would erode wide enough to 

protect the adjacent low-lying lands from flooding. It did erode wider, but not wide enough to provide 

adequate flood protection. Flooding continues to be a problem, and even if a full repair is completed the 

flooding issue will remain, with minimal relief. Permitting requirements make any major repair effort a 

near impossibility.  

Dissolution is not likely to occur, because by code a petition must be filed by over 50% of landowners 

that own at least 60% of the land in the district. It is unlikely enough landowners would participate to 

dissolve the district, although by definition it is a strong candidate for such action.  

 

VIII. ASSESSMENT SCHEDULE REVIEW 

The Board of Supervisors authorized reclassification of Drainage District No. 81 on April 12, 2022. The 

Report of the Classification Commission was subsequently filed on November 1st, 2022 and the hearing 

was held on January 10th, 2023. The report was approved, with some modifications. The report is 

available on the Palo Alto County website, or at the Palo Alto County Auditor’s Office. Annexation was 

also considered, but ultimately was not pursued. A letter explaining the analysis and conclusions 

relating to annexation is enclosed.  
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IX. CONCLUSIONS/RECOMMENDATIONS 

The Main Open Ditch of Drainage District No. 81, as constructed over 100 years ago, was 

acknowledged to be grossly inadequate to provide adequate flood protection to the adjacent lands in the 

flood plain, but unfortunately this was the maximum amount of financial burden the landowners were 

willing to assume at the time. Due to the site-specific soil characteristics, there was hope that the 

channel would erode wide enough over time to provide adequate flood protection for the nearby low-

lying lands. The channel doubled in width in only a few years, giving hope to the landowners, and even 

spurred establishment of other drainage districts on the river (DD114 and Tri-Joint DD1). However, the 

channel did not continue to widen as had been hoped. Instead of both banks eroding, only one bank 

eroded which eventually caused the channel to meander, in some cases up to 500 feet, increasing the 

length of the ditch by over 1.5 miles and decreasing its effective grade and drainage efficiency. Trees 

have grown along the banks and bank erosion has resulted in many trees and other debris being 

deposited into the channel, restricting flow and directing flow against the banks.  

 

Very little maintenance has been done on the ditch in its 100+ years of existence. We are now left with a 

channel in major disrepair, that even if fully repaired (at great expense), would not provide the flood 

protection needed and desired. The channel would need to be roughly double its current width to 

approach being able to provide adequate flood protection. Permit requirements for a full repair or 

improvement are overly burdensome, and there is no guarantee the permits could even be acquired. 

 

We do not recommend proceeding with repairs to the Main Open Ditch of Drainage District No. 

81 in Palo Alto County. The anticipated cost of repairs would be in excess of the benefits 

derived. If desired, removal of the worst log jams could be pursued if a sovereign lands permit is 

acquired to do so.  

 

We recommend the following to the Palo Alto County Board of Supervisors, acting as trustees for 

Drainage District No. 81 take the following action: 

• Tentatively approve this engineer’s report 

• Schedule a public hearing, and send/publish appropriate notice to the landowners in the district 

• Levy outstanding debts against the assessment schedule resulting from the reclassification 
 

Sincerely, 
 

JACOBSON-WESTERGARD & ASSOCIATES, INC. 

 

 

 

Collin J. Klingbeil, P.E. 

 

Enclosures: 

- Petition 

- Map of Existing District 

- Letter from US Army Corps of Engineers Regarding Permit Application 

- Email from the Iowa DNR Regarding Permit Application 

- Letter Regarding Potential Annexation of Lands into DD81 
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DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, ROCK ISLAND DISTRICT 

PO BOX 2004 CLOCK TOWER BUILDING 
ROCK ISLAND, ILLINOIS  61204-2004 

 

October 26, 2022 
 
Regulatory Division 
 
SUBJECT:  CEMVR-RD-2022-1423 
 
Carmen Moser 
Drainage District 81 
1010 Broadway Street 
P.O. Box 9 
Emmetsburg, Iowa 50536 
 
Dear Ms. Moser: 
 

We have reviewed your request received on October 20, 2022, for the proposed channelizing 
of a portion of the Des Moines River. This project is located in Section 20, Township 94 North, 
Range 31 West, Pocahontas County, Iowa as shown on the attachments. 

 
It appears that the Des Moines River may be a Waters of the United States under jurisdiction 

of Section 404 of the Clean Water Act (33 U.S.C. 1344).  As such, any work of discharge of 
dredged of fill material into the Des Moines River may require a permit from our office. 

 
In recent years, as new information has come to light concerning the immediate, secondary, 

long-term, and cumulative adverse impacts associated with stream channelizations within our 
Regulatory District, we have adapted a more rigorous review of stream channelization 
applications.  This office has serious concerns over your proposal to channelize (straighten) the 
Des Moines River.  Channelizations result in a steepened slope due to the reduction of channel 
length through the affected reach and tend to (among other things) increase sediment loads and 
turbidity, as well as downstream bed and bank erosion, sedimentation, and flooding; cause 
upstream down cutting, lower groundwater tables, reduce or adversely impact fish and wildlife 
habitat, drain wetlands, and warm water.  Channel straightening projects can also threaten 
bridges (and other infrastructure) upstream and downstream due to the potential for downstream 
erosion and upstream down cutting as the channel works to re-establish its previous slope.  Your 
project, as proposed would significantly reduce the existing channel length, while greatly 
increasing the channel slope, maximizing the adverse effects described above.  
 

Should you choose to proceed with your current plan you will need submit the following 
information in order for us to continue processing your application and complete our Public 
Interest Review: 
 

1) A wetland delineation. 
 

2) Detailed plan view and cross-sectional drawings of all facets of your project.  The 
drawings concerning any proposed stream channelization should show in detail both the 
existing and the proposed creek channels.  The drawings should be to scale and have 
the scale plainly labeled.  The drawings should be detailed enough to show the lengths, 
widths, and depths of each existing meander and the same for the proposed 
(straightened) creek channel.   

 

REPLY TO 
ATTENTION OF 
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3) You should provide a statement regarding potential impacts to all federally listed 
species.   

 
4) An alternatives analysis to determine whether there is a practicable alternative available 

that would have a less adverse impact on the aquatic ecosystem.  An alternative is 
practicable if it is available and capable of being done after we take into consideration 
its cost, the existing technology, and logistics in light of your overall project purposes 
(See 40 CFR, Part 230, Subpart B).  The alternatives analysis should include onsite and 
offsite alternatives as well as a no action alternative. 

 
5) You are advised that should you decide to pursue the stream channelization proposal a 

Phase 1 Archeological Survey (and subsequent archeological investigation as 
appropriate) may be required if it is determined your project has the potential to impact 
historic property or Native American habitation or resource procurement sites.   

 
6) The names and addresses of adjacent landowners; their email address is preferred. 

 
7) Proposed impacts to the aquatic resources. 

 
8) Avoidance and minimization measures. 

 
9) Public interest factors and how your project will affect them to include conservation, 

economics, aesthetics, general environmental concerns, wetlands, historic properties, 
fish and wildlife values, flood hazards, floodplain values, land use, navigation, 
shoreline erosion and accretion, recreation, water supply and conservation, water 
quality, energy needs, safety, food and fiber production, mineral needs, consideration of 
property ownership, and needs and welfare of the people. 

 
10) As proposed this project will require an individual 401 water quality certification from 

the Iowa Department of Natural Resource.  You will need to submit a pre-filing 
meeting and a formal review for this project. 

 
11) You will need to complete and provide a copy of the completed Iowa Stream 

Mitigation Methods that can be found on our website at: 
http://www.mvr.usace.army.mil/Missions/Regulatory/Stream-Mitigation/.  You will 
also need to provide a Stream Mitigation Plan to replace any loss of stream channel 
caused by the channelization. 

 
12) Any compensatory mitigation for wetlands will be required to follow the procedures in 

our Wetland Mitigation and Monitoring Guide found on our website.   
 

Please respond to the above within 30 days of the date of this letter.  All of the information 
requested in this letter will need to accompany your permit application in order for us to proceed 
with our public interest decision process, or justification why and how much additional time is 
necessary to submit the information.  If you do not respond within 30 days from the date of this 
letter, we will consider this an indication that you do not intend to take further action and your 
project will be withdrawn.  Upon further review of the information submitted additional 
information may be requested to continue processing of this application. 
 
 
 
 

http://www.mvr.usace.army.mil/Missions/Regulatory/Stream-Mitigation/
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Please note, that performing the proposed work without a DA Section 404 permit, will 
subject you to potential violations under Section 404 of the Clean Water Act and the 
potential associated fines. 
 

Other local, state, and federal authorizations may be required before you initiate work on this 
project.  
 

Should you have any questions, please contact me by letter, telephone, or email at 309/794-
5379 or sean.m.dillard@usace.army.mil. 
 

Sincerely 
 
 
 
 

Wendy M Frohlich 
Acting Chief, Western Branch 
Regulatory Division 

 
Enclosure 
 
Copies Furnished (with enclosure): 
 
Ms. Christine Schwake 
Iowa Department of Natural Resources 
Christine.Schwake@dnr.iowa.gov 
 
Carmen Moser 
Drainage District No. 81 
cmoser@paloaltocounty.iowa.gov 
 
Collin Klingbeil 
Jacobson-Westergard & Assoc. Inc 
collin@jacobson-westergard.com 
 

mailto:sean.m.dillard@usace.army.mil
mailto:Christine.Schwake@dnr.iowa.gov
mailto:cmoser@paloaltocounty.iowa.gov
mailto:collin@jacobson-westergard.com


1

Collin Klingbeil

From: Ray, Meesha <meesha.legg@dnr.iowa.gov>

Sent: Friday, December 30, 2022 2:57 PM

To: collin@jacobson-westergard.com

Subject: Permit application 2022-0185

Attachments: ChannelChangeCriteria.pdf

Dear Colin Klingbeil, 

 

This email is in regards to a floodplain permit application you submitted on behalf of the Drainage District No. 

81. The project consists of removing trees in the channel and straightening out meanders that have occurred since 

the original digging of the ditch (1916). You had acknowledged that this project is really only in the inquiry phase. 

 

The removal of the downed trees in the channel would not be an issue and unless other temporary obstructions 

like crossings are required for retrieval, would not require a permit. The straightening of the channel, however, 

would require a permit. I have attached the criteria of channel changes and have discussed what each would mean 

for this project below. 

 

Percent reduction in length 

This would require looking at each individual parcel as well as determining how the 10 percent would be applied. 

The channel change rule applies to the original drainage district cross-sectional area when applying for an 

exemption. Because this is not an exemption, the rule should apply to the meandered channel, however this needs 

to be determined by the department. 

 

Capacity 

Comparisons of the existing cross-sections to the proposed would be needed to determine whether capacity will be 

diminished. There are no concerns with the alignments at the upstream and downstream matching. The proposed 

straightened ends coincide with straightened areas that have not meandered. 

 

Velocities 

Hydraulic modeling of the straightened channel would be required to show whether there are significant changes 

to velocity. The model should be unsteady and address the effects of straightening. 

 

Spoil disposition 

There are no concerns about the project meeting spoil concerns. Any spoil excavated would be needed to fill in the 

meandered portions. 

 

Increase in flood peak 

Hydraulic modeling of the straightened channel would be required to show whether there are changes to the flood 

peak as well as timing. Adequate flood warning for people downstream cannot be significantly diminished.  

 

Fish and wildlife habitat and public rights 

This would require inviting fisheries to comment on the project. Fisheries and sovereign lands would likely require 

the applicant to provide their own biologist for the mussel surveys. 

 

Soil erosion 

Tillage rules would probably be determined by where the meanders have formed as well as from soil information. 

 

Encroachment on a confinement feeding operation structure. 
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This would require research into all the existing CFOs to ensure that the minimum separation of 1,000 feet would 

be maintained. 

 

The upper part of this (20,000 ft) or so is a Zone AE (Figure 1) and would need no-rise certification and a model for 

the straightening of the channel, which would require obtaining and using the FEMA model. Affected landowners 

for all channel changes would also have to be notified. 

 

In addition, the Sovereign Lands pre-review has determined that the majority of the project is being proposed on a 

meandered sovereign river and therefore they would also have to approve the project. Fish and Wildlife also has to 

approve it as that is a part of the floodplains review as noted above. If neither of those approves it, then the 

floodplain cannot approve the project either. 

 

Please let me know if you have any other questions. 

 

Thank you, 

Meesha Legg 

 

 

 
iowadnr.gov 

Meesha Legg | Environmental Engineer 

Flood Plain and Dam Safety Section 

Iowa Department of Natural Resources 

P: 515-393-1891 

502 E. 9th Street, Des Moines, IA 50319 

 

 










