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I.

INTRODUCTION
Scope of Work
In March of 2017, a petition was filed for the repair of the Lower Main Open Ditch of
Drainage District No. 80. That petition addressed the siltation in the channel, bank erosion,
and tile outlets being submerged. The Board appointed Bolton & Menk, Inc. to complete the
necessary survey, study, plan and report. At the direction of the board, this investigation has
been limited to the Lower Main Open Ditch downstream of the Union Pacific Railroad. A
separate engineer’s report will be filed in the future which will review the heavily silted outlet
channel and consider potential outlet improvements downstream of the existing district outlet.
This report addresses the petitioners’ request for repairs. A copy of the petition is included in
Appendix A of this report.
Location
The Drainage District No. 80 Lower Main Open Ditch is an improvement to a portion of
Cylinder Creek. The district’s facilities include approximately 10.7 miles of Upper and
Lower Main Open Ditch and many miles of lateral ditches and branch tile drains.
The Upper Main Open Ditch starts at the Five Island Lake outlet near Emmetsburg and flows
southeast to its connection with the Lower Main Open Ditch southwest of Cylinder. From
there the Lower Main Open Ditch flows in a southerly direction. At its establishment the
outlet was the historic river channel. After the new river ditch was constructed the old
channel became part of Cylinder Creek. Several lateral open ditches and tiles flow into the
Main Open Ditch along this route.
The watershed of Drainage District No. 80 covers approximately 108 square miles (69,400
acres) in Sections 5-7 and 18-19 of Fern Valley Township; Sections 1-6, 8-17 and 21-26 of
Nevada Township; Sections 2-10, 17-20 and 29-32 of Fairfield Township; Sections 1-36 of
Freedom Township; Sections 1, 12-13 and 23-26 of Emmetsburg Township; Sections 3-10,
14-23 and 26-35 of Independence Township; Sections 10 and 12-36 of Vernon Township;
and Sections 24-25 and 36 of Walnut Township in Palo Alto County, Iowa.
Drainage Districts No. 21, No. 44 and No. 65 outlet directly into the open ditches. There are
many other districts in the watershed. The Drainage District has two assessment schedules
for the Open Ditch; Lower Main and Upper Main. Of the 69,400 acres in the watershed
44,563 acres are in the Lower Main assessment schedule. The lands currently listed for
benefit by DD 80 are listed on the current assessment schedule on file in the Auditor’s Office.
History
Drainage District No. 80 has had several repairs since its construction. Below are listed items
that have occurred since the establishment of the district.
1914-7-3

Original petition filed.

1915-3-10 Report of Engineer, Guy R. Campell filed.
1915-8-3

Revised Engineer’s Report filed.

1915-9-24 Open ditch alignment changed by engineer.
1915-9-24 Resolution of Necessity passed by Board.
1915-11-1 Report of Appraisers.
1915-11-12 Resolution establishing Drainage District No. 80
1916-2-2

Bid Letting. Contract awarded to Berkler and McNulty.
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1916-3-22 Classification commissioner appointed.
1916-5-19 Lateral Y dropped.
1916-5-31 Classification commission report filed.
1952-5-27 Contractor W.B. Linnan contracted to cleanout Branch F Open Ditch
1955-10-17 Contractor Jess M. Shearer Construction Company of Little Sioux, Iowa
contracted to cleanout 1.8 miles of Upper Main Open Ditch in Sections 35 and 36
of Freedom Township and Section 1 of Nevada Township
1956-6-11 Contractor Jess Shearer contracted to clean out Lower Main Open Ditch and
Lateral Z Open Ditch.
1956-6-18 Engineer’s Report of James L. Riggs filed for outlet extension in Section 24 of
Nevada Township.
1956-9-1

Board appointed appraisers for reclassification.

1956-11-14 Reclassification report filed by engineer Marvin Kruse.
1956

Trees and brush cleared from the open ditch in NW ¼, Section 26, Freedom
Township.

1957

Open ditch outlet extension constructed.

1957-10-5 Easement agreement through NW-SE and NE-SE of 24-95-32 signed with
Howard W. and Minnie L. Christenson.
1958-1-27 Annexation Report filed by engineer Marvin Kruse.
1967-11-1 Petition filed. Repairs needed in Section 26 of Freedom Township by Gustow
W. Dietenich to cleanout open ditch- south to outlet and north to road bridge and
trees should be removed.
1998-5-19 Petition filed for repair and restoration of the Upper Main Open Ditch.
1998-7-14 Informal hearing held.
1998-8-4

Petition filed to stop or modify Upper Main repair to limit flooding impacts on
Lower Main and to reclassify

1998-8-11 Informal hearing held. Engineer Kuehl & Payer, Ltd. was appointed to complete
the necessary survey, study, plan, and engineer’s report for the Upper Main and
to recommend conceptual designs for excessive flooding control at the outlet.
1999-10-21 Engineer directed to conduct necessary survey to develop plan for system of
levees and diversions at district outlet.
2003-4-1

Engineer’s Report filed for Upper Main Open Ditch repairs and outlet
improvement investigation.

2005-5-10 Right-of-Way Acquisition Approved.
2008-12-17 Court of Appeals Decision overturning the annexation of lands of landowners
who appealed.
2012

FEMA Repairs.

2014

FEMA Repairs.

2015-4-6

Engineer’s Report concerning spoil banks filed.

2017-3-28 Engineer appointed to investigate improvements to the Lower Main Open Ditch.
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II.

INVESTIGATION
Survey of the Lower Main Open Ditch south of the Union Pacific Railroad was made in the fall of
2017. The records of the district were reviewed and the original plans located. An equation
between the historic datum and the current mean sea level datum was developed. This datum
equation is shown on the cover sheet of the preliminary plans.
Several large reaches of the spoil banks on each side of the open ditch have not been leveled, have
never been farmed, and some have grown up in trees. These trees affect the flows, contributing to
bank erosion, and the roots have plugged the tile outlets. A tree count was performed on the ditch
and adjacent spoil bank.
The survey found the entire length of the Lower Main Open Ditch had 2 to 3 feet of silt in the
channel as shown on the plans. The ditch has meandered, and in several areas the banks are eroded.
The existing open ditch design cross sections and grades are shown below.

Stations
573+00 to 461+32
461+32 to 442+32

Existing Open Ditch Design
Cross Section
32’ Base 2:1 Side Slopes
24’ Base 2:1 Side Slopes

Grade
0.04%
0.07%

The Open Ditch was designed to a 24’ base, but was undersized causing meandering and slope
erosion, therefore the existing surveyed ditch base is wider and our proposed plans are to best fit
match the existing open ditch.
Ditch Crossings
There is one road crossings on the DD 80 Lower Main Open Ditch. A bridge is located at
420th Street. This road grade and bridge was reviewed for Palo Alto County in 2014 by
engineer Donald D. Etler.
“The existing bridge is relatively wide and of good capacity. The Iowa Highway Research
Board’s Bulletin No. 7 reveals that runoff from 88.6 square miles passes through this bridge.
The plans show that it was constructed to produce limited backwater for the large design
flows. Its design capacity is made to accommodate the passage of much larger and less
frequent storms than is the accepted design standard for either drainage district open ditches
or levees in agricultural areas. It would have been better toward facilitating private
drainage of the floodplain for the channel and bridge to have been located near the middle of
the historic natural floodway a century ago, but the bridge is a not limiting concern in this
analysis.” -Excerpt from Letter to the Palo Alto County Engineer dated August 11, 2014
District Right-of-Way
No record of right-of-way could be found for the lower reach of the open ditch. In 2005,
right-of-way was purchased for the Upper Main Open Ditch to a uniform width of 100’.
Historically, it has been assumed in Iowa that right-of-way has been the width of the open
ditch and the original unlevelled spoil bank. To estimate the existing width we assumed the
area originally taken up by the excavation of the channel and the area of the unlevelled spoil
pile were acquired at the establishment of the district. Using the original design data for this
ditch we estimate the existing district right-of-way to be 70 feet in width, centered on the
channel.
It is recommended that right-of-way be purchased along the open ditch be consistent with
county practices and to facilitate future access. It is recommended that the district acquire a
uniform permanent right-of-way of 120 feet in width within which to maintain the open ditch.
The existing and proposed rights-of-way are tabulated on the next page.
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Recommended Right-of-Way Tabulation
Owner

Koppie, Linda &
Larsen, Carolyn
Koppie, Linda &
Larsen, Carolyn
Koppie, Linda &
Larsen, Carolyn
Koppie, Linda &
Larsen, Carolyn
Wirtz, Fred R,Jr
1/2 &
Wirtz,Fred
Roland, LE
Koppie, Linda &
Larsen, Carolyn
Wirtz, Fred R,Jr
1/2 &
Wirtz,Fred
Roland, LE
Mersch Farms,
Inc
Thompson,
Monte L
Dietrich, James
Edward &
Marlys
Ruppert, Brian
Dietrich, James
Edward &
Marlys
Ruppert, Brian
Dietrich, James
Edward &
Marlys
Ruppert, Brian
Dietrich, James
Edward &
Marlys
Ruppert, Brian

Rightof-Way
Needs
(ac)

Right-ofWay to be
Acquired
(ac)

Sec-TwpRng

Legal
Description

Existing
ROW
(ac)

24-95-32

NW SE
LYING
SOUTH OF
CREEK

1.28

120

2.18

0.90

24-95-32

SE NW

2.24

120

3.84

1.60

24-95-32

NE SW

0.22

120

0.38

0.16

24-95-32

NE NW

2.11

120

3.61

1.50

24-95-35

NE SE LYING
NORTH OF
CREEK

1.21

120

2.05

0.84

1.01

120

1.76

0.75

1.19

120

2.05

0.86

24-95-32

24-95-32

NE SE LYING
SOUTH OF
CREEK
NW SE
LYING
NORTH OF
CREEK

Proposed

Width
(ft)

19-95-31

NW SW

1.82

120

3.12

1.30

12-95-32

SE SW

1.58

120

2.71

1.13

13-95-32

PT NE NW

1.04

120

1.82

0.78

13-95-32

PT NE NW

1.25

120

2.11

0.86

13-95-32

PT SE SW

1.11

120

1.88

0.77

13-95-32

PT SE SW

0.98

120

1.7

0.72

13-95-32

PT SE NW

1.03

120

1.78

0.75

13-95-32

PT SE NW

1.08

120

1.85

0.77

13-95-32

PT NE SW

1.08

120

1.85

0.77

13-95-32

PT NE SW

1.03

120

1.78

0.75

Totals

21.26 ac

36.47 ac

15.21 ac
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Damage appraisers appointed by the Board, would use this information to determine fair
compensation for each landowner. The total recommended easement area for the Lower
Main Open Ditch is 36.47 acres. It is recommended that Drainage District No. 80 acquire
15.21 acres of right-of-way. Acquisition of appropriate right-of-way will affect 17 parcels.
Drainage district open ditch rights-of-way are exempt from real estate taxes and drainage
assessments. Under Iowa law, landowners have the right to the beneficial use of the spoil
bank in the right-of-way subject only to the district’s use of the right-of-way to protect and
maintain the open ditch.
Because landowners may use the right-of-way in this manner, drainage districts may acquire
the easement at much below land market values. If right-of-way is to be acquired, an
appraisal commission, made up of two landowners from the county and the engineer, is
appointed to recommend fair payment. The right-of-way appraisers’ report is considered at a
public hearing prior to adoption.

III. FARM PROGRAM COMPLIANCE
Buffer Strips & CRP Disturbances
We note that there are several buffer strips in places along the open ditch where repair is
proposed. There are some manageable drawbacks that must be addressed by the owners of
impacted buffer strips and CRP tracts.
The destruction of buffer strips or CRP vegetation by construction activities places the
landowner in violation of Farm Program conservation rules. The relatively severe penalties
can include loss of the CRP contract or forfeiture of back CRP payments and penalties. To
avoid these, landowners must request a waiver from the USDA Farm Service Agency County
Committee. The County Committee will grant waivers for ditch maintenance if seeding
restoration, in compliance with NRCS requirements, is done. If the project is authorized, all
farm program buffer strip and CRP owners in the path of construction must independently
seek the FSA County Committee waivers. This process should be initiated immediately if the
project is authorized.
The CRP rules include not disturbing it during the primary nesting season of May 15 to
August 1. However, there is a drainage district ditch maintenance exception which we
assume would be applicable. This would need to be confirmed.

IV. PROPOSED WORK
The investigation has confirmed the need for drainage relief within the district. In order to restore
the original drainage efficiency, it is necessary to clean out the channel bottom, remove meanders,
remove the trees on the spoil banks, and repair the ditch side slopes.
This repair would clean out the open ditch to the grade and cross sections of the 1915 and 1956
plans between Stations 442+32 and 573+00, or approximately half the length of the Lower Main
Open Ditch from the Union Pacific railroad bridge to the outlet in the NW SW of Section 19. This
would restore the ditch to the original capacity and efficiency of this reach. This work will include
the uniform excavation of the ditch banks to a 2 to 1 slope. The reshaped banks will be seeded to
establish a protective vegetated cover.
It is recommended that the newly exposed open ditch banks be fertilized and seeded. NRCS
research indicates that broadcasting the seed and fertilizer at the end of each day’s work is the best
way to secure good growth, and because additional seedbed work isn’t needed, the cost is more
reasonable than for other methods. Economically successful seeding remains a difficult goal for
drainage ditches, it being so dependent upon favorable weather. Typically, the best that is achieved
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is a sparse growth that supplements and aids the progress of natural revegetation.
The open ditch downstream of the railroad is
unstable and eroded in several locations. In
these locations, the ditch has significantly
meandered from its original alignment and
will be realigned back to the historic
alignment. The ditch cross sections will be
reshaped in those areas and riprap will be
placed for bank stabilization. To the right is a
photo of how the ditch will look after
stabilizing the bank slopes. This photo was
taken on a similar open ditch in Pocahontas
County in 1995. Note the areas in white are
where riprap was placed.
There are additional locations along the open
ditch where we recommend erosion stone be placed to prevent bank scour during and after
construction. These locations will be determined in the field during construction.
The spoil material is recommended to be uniformly leveled and shaped to a typical cross section
with a fairly flat top (2% slope) about 16 feet wide, adjacent to the ditch with a 10 to 1 back slope
pushed out onto the adjacent land. The leveled spoil will then be deep tilled by the contractor and
exposed rocks and debris are to be gathered and disposed of. The leveling of the spoil banks will
allow that area to be used for row crop production. This will make the spoil bank tillable. The
landowner will have beneficial use rights. We cautiously recommend the placement of farm
program CRP buffer strips on the leveled spoil. This will allow time for soil’s tilth to recover. Our
caution is with regard to nesting season access restrictions, which we believe have been relaxed by
the USDA.
We found only 12 surface drain pipes and 8 tile outlet extensions in the subject reach during the
survey. There are undoubtedly several drain tile outlets that were missed during the survey. In
order to protect the functional life of the restored open ditch, it is recommended that the entire set
of drain tile extension pipes and surface drain pipes be individually evaluated and be placed or
replaced as found necessary during the course of the ditch restoration work. We anticipate that
nearly all will need to be replaced.
This repair work would cost about $1,160,000 or $26 per assessed acre in the watershed. A complete
opinion of probable cost is included in Appendix C.
Utilities
Overhead power lines and other utility lines likely parallel or cross the ditch at various
locations. Extra care will need to be taken when working under or near these utility lines.
The contractor will be responsible to use Iowa One Call to notify utility companies and to
cooperate in the locating, marking, and protection of these facilities.
Work Limits
The permanent right-of-way is not intended to be wide enough to accommodate construction
activities associated with major repairs or improvements. The district will need a larger area
within which to clear and grub the trees, to perform the excavation, and to shape and level the
spoil. The extent of the work limits on the open ditch will be finalized when the final
construction plans are developed, but it will typically be out to 150 feet from the open ditch
centerline on the side or sides on which work will be done. Landowners will also be entitled
to compensation for damages in the work area outside the right-of-way. Within the
permanent right-of-way, construction-related damages will not be compensated. It is
recommended that in cropped areas whenever possible, a landowner not crop the work area
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and instead accept fair rent for the land. Compensation for use of and damages within the
temporary work area is normally determined at the project completion hearing.

V.

EXISTING SCHEDULE REVIEW
The 2003 Engineer’s Report recommended that all lands draining to the district facilities be
annexed and classified. The board moved to do so on May 10th, 2005, however upon appeal many
acres of the lands benefited by the facilities of DD 80 were excluded from the benefited lands
schedule. We have included a map in Appendix B showing the relative assessments of all lands
currently assessed. This map is provided for information purposes only.
In our opinion many of the lands that avoided annexation are benefitted. Legal guidance should be
considered before passing annexation. The Lower Main Open Ditch Assessment Schedule could be
used to spread equitable assessments to pay for the repair.

VI. DISCUSSIONS & RECOMMENDATIONS
This report confirms the Drainage District No. 80 Lower Main Open Ditch is in need of repair to
restore the facility’s historic drainage efficiency and capacity. The work described in this report
will provide this restoration.
The Lower Main Open Ditch is undersized and in need of improvement to provide the long-time
standard for drainage capacity for agricultural areas as is recommended in the Iowa Drainage
Guide. To improve the open ditch and minimize erosion of the banks and meandering, the ditch
bottom would need to be widened. The ditch would need a 40’ bottom from Stations 442+32 to
461+32, a 46’ bottom from Station 461+32 to 506+62 and a 60’ bottom along with levees south of
420th St. However, an improvement is not a part of the scope of this study.
For this report, we are only looking at repairing the open ditch downstream of the Union Pacific
railroad. If the entire length of the Lower Main Open Ditch were to be repaired, the estimated
construction cost to repair the portion upstream of the railroad would be $1,300,000 assuming the
open ditch is in similar condition to the upper reaches of this proposed repair.
Repair Recommended. We recommend repair of the Lower Main Open Ditch as described in this
report. The Engineer’s Opinion of Probable Cost for this repair of Drainage District No. 80 as
proposed is $1,160,000. We find that the proposed repair project will be practicable, feasible, and
beneficial to the public.
Installment Payments. Iowa drainage district law provides that large assessments may be spread
over not less than ten nor more than twenty annual installments at the discretion of the Board of
Supervisors. Typically the board would spread assessments of the magnitude contemplated in this
report over ten years. If we assume that the board will allow ten annual installments at 5% interest,
repair costs for lands now in the district would be about $3 per acre per year.
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It is recommended that the Board of Supervisors of Palo Alto County, acting as trustees for
Drainage District No. 80, take appropriate action, with legal guidance, to accomplish the following:
• Tentatively approve this Engineer’s Report.
• Conduct a public hearing on the proposal concerning the proposed repairs and right-of-way
acquisition.
• Direct the engineer to prepare the necessary plans and specifications and to proceed toward a
bid letting.
• Pursue acquisition of additional right-of-way by the appointment of right-of-way appraisers.
Respectfully submitted,

Bolton & Menk, Inc.
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