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R E :  D R A I N A G E  D I S T R I C T  N O .  1 9  M A I N  T I L E  

SCOPE OF STUDY 

On June 20, 2023, a petition was filed with the Dickinson County Board of Supervisors requesting that the Drainage District No. 

19 (DD19) Main Tile (MT) be investigated for improvement. The Board of Supervisors accepted the petition on June 27, 2023 and 

appointed ISG to perform an investigation and to report findings. As part of the preliminary investigation, a desktop and field 

review of District records, facilities and previous projects was completed, a watershed for the DD19 Main Tile was developed and 

existing drainage capacity was evaluated. Additionally, a multipurpose drainage management plan (MDM Plan) was developed.  

HISTORY 

Based on county records, Drainage District No. 19 was established in 1914. A Main Open Ditch cleanout was completed for the 

District in 1975, and again in the mid 1980’s. In 1984, a full reclassification of the District was completed, and a surface waterway 

project for Main Tile relief was completed in 1985. 10 years later, in 1995, a petition was filed for investigation of drainage in 

Section 25 of Excelsior Township, also within the Main Tile watershed. This petition resulted in a waterway improvement project 

in 1996 for portions of Sections 24 and 25. The reclassification and annexation of additional lands for the Main Tile followed in 

1997.  Between 1997 and 2012, miscellaneous repairs and preventative maintenance were performed. In 2017 a partial 

reclassification of benefits for some branches of DD19 was completed. 

Record Review 

Extensive records exist for Drainage District No. 19. These records range from one-sentence correspondences between the 

contractor and engineer in 1914 during original construction, to plan and profile sheets from 1995, and contain many iterations 

of reports, addendums, etc. Many of these documents were determined to be inconsequential to the scope of ISG’s preliminary 

investigation. Although ISG made every effort to review documentation and gather all relevant information effectively and 

efficiently, some information on District Facilities was unable to be procured or was found to be incomplete. However, ISG is 

confident that all information necessary for preliminary investigation has been obtained or supplemented by investigation 

methods described in the investigation summary. Some additional focused review of the records may still be necessary to confirm 

the existing facilities of the district.  

LOCATION &  DESCRIPT ION 

Watershed 

The DD19 MT drains approximately 3,836 acres. Its watershed is characterized by lightly rolling hills, and multiple low areas with 

an elevation difference of approximately 132 feet across the entire watershed. The predominant land use within the watershed 

is agricultural row crops. There are several wetlands within the DD19 MT watershed that have been identified by the National 

Wetland Inventory and a Level 1 wetland delineation. The outlet of the Main Tile into the DD19 Main Open Ditch is located in the 

NE ¼ of Section 25 of Excelsior Township.  

The predominant hydrologic soil type in the system’s watershed is type “C/D,” which is considered a dual hydrologic soil group, a 

wet soil that has the potential to be adequately drained. The “D” in this group corresponds to the soil having over 40 percent clay 

and restricted water movement. The “C” signifies the soil in its drained condition. C/D soils such as those found in DD19 are 

typical of drainage districts throughout Iowa as they require intensive artificial drainage to be productive for agricultural use. 
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Main Tile 

The Main Tile of Drainage District No. 19 outlets into the DD19 Main Open Ditch in the SW ¼ of the NE ¼ of Section 25 of Excelsior 

Township. The Main Tile is approximately 25,800 feet long, traversing Sections 25, 24, 23, 26, 27, 34, and 33 of Excelsior 

Township, ending in the NE ¼ of the NE ¼ of Section 33, just after crossing 130th Avenue. The diameter of the tile ranges from 

38 inches to 14 inches, with approximate burial depths ranging from 5 to 12 feet laid at a grade of 0.08% to 0.5%.  

Surface Waterway 

As mentioned previously, DD19 has incorporated a surface waterway to help relieve some capacity for subsurface drainage in the 

Main Tile watershed. This surface waterway generally follows the alignment of the Main Tile as described in the previous 

subsection. Documents from 1985 show the District waterway extending through Section 26, ending at 140th Avenue. Current 

aerial photographs show the waterway extending beyond this, into Section 27. It is believed that this extension of the waterway is 

not part of the District’s facilities and is instead privately constructed and maintained. Additional review of District records is 

needed to determine where the District surface waterway terminates. 

INVE ST IGAT ION 

Summary 

The preliminary investigation included a review of written history, soil maps, LiDAR elevation data, aerial imagery, and field review. 

As part of the preliminary investigation, the watershed boundary of DD19 was developed, and an evaluation of the existing 

capacity of the Main Tile and surface waterway was completed. In July of 2023, ISG staff completed a visual field review of the 

DD19 watershed and existing drainage facilities including tile inlets, surface channels, open ditches, and road culverts. 

Additionally, a drone flight was conducted in October of 2023 to capture aerial imagery and video of district facilities. A District 

Plat showing the locations referenced in the field review and capacity investigation can be found in Appendix B. 

Field Review 

A field review of the DD19 Main Tile watershed was completed in July 

of 2023. The field review included visual review of the watershed 

topography, land use, current drainage conditions, and a visual 

review of existing drainage facilities where applicable. Additionally, a 

drone flight of the district facilities was completed in October of 

2023. 

D D 1 9  M A I N  T I L E  W A T E R S H E D  

The lightly rolling topography of the DD19 MT watershed includes 

well drained hills with adequate surface relief, and multiple low-lying 

areas that receive surface and subsurface drainage from uplands. 

These low-lying areas do not have adequate surface relief and it is 

apparent that without the existing DD19 facilities they would not be 

suitable for farming operations. Despite the existing DD19 Main Tile 

and Surface Waterway facilities, multiple low-lying areas were 

saturated at the time of field review.  

 

 

Figure 1: MOD Facing downstream from Main Tile outlet 
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D D 1 9  M A I N  O P E N  D I T C H  

The DD19 Main Open Ditch (MOD) was reviewed at the 190th street 

(County Road A-22) crossing and appeared to be functioning. A 

drone flight completed in October of 2023 provided additional 

documentation of the existing DD19 MOD condition. Some 

sediment bars have accumulated in the ditch; however, no 

evidence of significant bank instability or sedimentation was found. 

At the MOD headwall, the DD19 MT is not submerged and has a 

free outlet. The existing headwall is functioning as designed, but in 

disrepair as shown in Figure 2. 

D D 1 9  M A I N  T I L E  

The DD19 Main Tile (MT) was observed on a limited basis through 

surface intakes and generally appeared to be functional. There 

were no obvious locations of concentrated wetness or blowouts 

indicative of tile blockages or collapses found. However, the tile is 

over 100 years old, so some failures within the system should be 

expected. To better document and understand the existing 

condition of the DD19 Main Tile, televising with a pipe crawler 

would be necessary.  

D D 1 9  S U R F A C E  W A T E R W A Y     

The existing DD19 Surface Waterway was observed at multiple 

road crossings along its alignment as well as via drone video and 

photos. In Section 25, between 190th street and the bulkhead of 

the DD19 MOD, the waterway is well defined and appears to 

generally be functioning and in good condition. Upstream of 190th 

street (County Road A22) in Section 24, the surface waterway is 

still defined and in fair condition until Branch 294. Upstream of 

Branch 294, the channel becomes less defined and is being 

overtaken by trees growing within the waterway. The condition of 

the surface waterway generally continues to degrade further 

upstream in the watershed. For a short stretch in Section 23, the 

waterway is no longer visible and is actively cultivated and farmed. 

It is apparent from field review that at least some portions of the 

DD19 Surface Waterway are in a state of disrepair and not 

functioning as originally designed. 

Capacity Evaluation 

Standards for agricultural drainage recommend a tile facility to be sized to drain a minimum of 1/2” of runoff from the lands in 

the watershed in a 24-hour period, when the lands have insufficient natural surface relief (1/2” Drainage Coefficient). DD19 has 

a history of incorporating surface drainage to supplement subsurface drainage. Improvement projects have taken place to provide 

drainage relief to the DD19 MT watershed via surface flow through grassed waterways and surface channels, primarily in the 

lower portion of the DD19 MT watershed. However, based on our preliminary evaluation, we have found the lands within the 

watershed of DD19’s Main Tile to have insufficient surface drainage and require a 1/2” coefficient. 

Figure 3: Surface Waterway in good condition in Section 25 facing 
north toward 190th street (County Road A22) 

Figure 2: Main Tile Headwall (Photo Courtesy of Dickinson County 
Engineer) 
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E X I S T I N G  T I L E  C A P A C I T Y  

The existing Main Tile provides only 36% of the recommended 

drainage capacity at its outlet. Additionally, the Main Tile is providing 

less than 50% of the recommended 1/2” drainage coefficient across 

a vast majority of the facility’s watershed. This is typical for tile 

systems constructed in the early 1900s, which rarely have capacity 

for standards set forth for current cropping practices. A summary of 

existing capacities can be found in Appendix C. It is important to note 

that these capacities are calculated “as-constructed” and are 

therefore a best-case scenario, reflecting how the system would have 

functioned when it was brand new. Oftentimes, actual capacities are 

less than calculated capacities due to age, disrepair, silting in, and 

other factors. 

E X I S T I N G  S U R F A C E  W A T E R W A Y  C A P A C I T Y  

The section of surface waterway improved in the late 1990’s, existing 

from DD19’s MOD north to 190th street (County Road A-22), appears 

to be in acceptable condition and provides sufficient additional 

capacity based on our preliminary analysis. Cross sections and 

profiles used for calculations were obtained from the 1995 

improvement plans. However, the condition of the surface waterway 

should be verified by topographic survey and field review to confirm 

this.  

The remaining portion of the surface waterway constructed in the late 

1980’s, which exists from 190th street (County Road A-22) just south 

of Branch 277 to 140th Ave just south of Branch 403, appears to be 

in disrepair along much of its length due to breaks in the continuity of 

the waterway as well as lack of a defined channel. Capacity analysis 

for this portion of the watershed utilized LiDAR data and engineering 

assumptions, due to insufficient data in the original plans. Based on 

our preliminary analysis, it is unlikely that this surface waterway is serving its intended purpose to provide sufficient surface relief 

to the Main Tile. Further field review and topographic survey is needed to understand the exact condition and capacity of this 

waterway.  

Waterway capacities can be found in Appendix C. As mentioned for the tile capacities, these calculated capacities are generally 

“as-constructed” or based on LiDAR topography and do not take into account factors such as sedimentation or overgrowth that 

may negatively affect waterway capacity. Additional survey is needed to calculate the current capacity of the waterway. 

Multipurpose Drainage Management 

Multipurpose drainage management (MDM) is an approach to drainage that incorporates storage and water quality components 

into design. Often, these additional considerations help alleviate peak flows during storm events and may allow the District to 

downsize downstream facilities. The water quality component of these practices may also help the District to secure State and/or 

Federal funding. Together, the additional storage and water quality components allow for potential cost savings to the District 

while stewarding natural resources. A map of potential sites for multipurpose drainage management to be incorporated into 

repairs or improvements can be found in Appendix D. 

Figure 4: Degraded Surface Waterway channel in Section 24 

Figure 5: Discontinuation of Surface Waterway in Section 23 
facing north from 190th street (County Road A22) 
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RECOMMENDATIONS 

It is ISG’s recommendation that the Board consider both repairs and improvements to the DD19 Main Tile facilities. Although the 

improvements to surface drainage undertaken in the 1980’s and 1990’s have helped alleviate inundation within the downstream 

sections of the DD19 MT watershed, a large portion of upstream lands still have insufficient drainage provided by District facilities. 

Furthermore, it is likely that a portion, if not all, of the surface waterways are in disrepair and need to be cleaned out if not 

improved. We recommend that the Board of Supervisors schedule and hold an informational landowner meeting to gauge 

landowner support for repairs and/or improvement options and determine landowner interest in multipurpose drainage 

management practices. ISG’s recommendation is that this meeting be scheduled in December of 2023. 

Topographic Survey 

For any repairs or improvements to the Main Tile and surface waterway system, topographic survey of existing facilities will be 

necessary. Therefore, ISG plans to perform a LiDAR drone survey to gather data on the surface channels, and along the alignment 

of the Main Tile to verify the original profile of the existing tile. This survey should be completed in the fall of 2023, prior to 

significant snowfall accumulation.  

Preliminary Engineers Report 

After input is received from landowners at the informational meeting, the scope of potential repair and improvement options will 

be better understood, and a preliminary engineer’s report with cost estimates for improvement and repair options can be 

prepared. Due to the complexity of the existing District facilities within the DD19 Main Tile watershed, utilizing both subsurface 

and surface drainage, it is recommended that an Infoworks ICM model be developed for system design and evaluation within the 

preliminary engineer’s report. ICM is a dynamic modeling software that combines 1-dimensional flow calculations (open channel, 

pipe flow, etc.) with 2-dimensional flow calculations (waterway, floodplain, overland flow, etc.) to better analyze hydrologic and 

hydraulic conditions. The 1D aspect incorporates land use, soil type, topography, and the associated 2D components to simulate 

surface flow from a watershed runoff event. This type of modeling helps to accurately represent the existing and proposed 

drainage conditions and understand how the surface and subsurface facilities work in tandem to drain the watershed. Additionally, 

modeling allows for better evaluation of multipurpose drainage management options. 

Sincerely, 

Spencer Pech, PE 

Civil Engineer 

Spencer.Pech@ISGInc.com 

enc: Appendix A – Landowner Petition 

 Appendix B - District Plat 

 Appendix C – Tile & Surface Waterway Capacity Summary 

 Appendix D – Multipurpose Drainage Management Plat 

c: Lori Pedersen, Dickinson County Auditor 
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Appendix A: Landowner Petition  
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Appendix B: District Plat  
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Main Tile Watershed: 3,836 Acres

Main Open Ditch Watershed: 9,570 Acres

Area
Existing
Size (in)

Existing
Slope (%)

Drainage
Area

(Acres)

Existing
Drainage

Coefficient
(in/day)

Surface
Waterway
Capacity

(cfs)

MOD (STA 234) to Br 238 38 0.12% 3835.4 0.18 10.3

Br 238 to STA 248 38 0.12% 3705.3 0.19 10.3

STA 248 to STA 249 38 0.10% 3686.6 0.17 406.0

STA 249 to STA 250 38 0.14% 3686.3 0.20 287.2

STA 250 to Br 259 38 0.12% 3686.0 0.19 266.2

Br 259 to Br 277 38 0.12% 3624.0 0.19 491.8

Br 277 to Br 294 38 0.12% 3579.7 0.19 18.1

Br 294 to STA 299 36 0.12% 3114.7 0.19 12.3

STA 299 to STA 300 36 0.08% 3082.0 0.16 12.3

STA 300 to STA 301 36 0.16% 3081.7 0.22 12.3

STA 301 toBr 325 36 0.12% 3081.4 0.19 12.3

Br 325 to STA 370 34 0.12% 2901.3 0.18 6.1

STA 370 to STA 371 34 0.11% 2343.9 0.21 6.1

STA 371 to STA 390 30 0.20% 1962.3 0.24 43.5

STA 390 to Br 398 28 0.40% 1896.1 0.29 43.5

Br 398 to Br 403 26 0.40% 1717.6 0.27 74.5

Br 403 to STA 419 20 0.40% 998.9 0.23 61.2

STA 419 to STA 420 20 0.30% 944.4 0.21

STA 420 to STA 421 20 0.40% 943.8 0.24

STA 421to STA 422 20 0.50% 943.1 0.27

STA 422 to STA 438 20 0.40% 942.6 0.24

STA 438+00 to Br 457 18 0.30% 873.1 0.17

BR 457 to STA 467 16 0.30% 435.2 0.25

STA 467 to Br 479 16 0.50% 412.9 0.34

Br 479 to Br 485 15 0.50% 254.8 0.46

Br 485 to STA 499 14 0.50% 158.6 0.62
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Appendix C: Tile & Surface Waterway Capacity Summary  



Area STA
Existing 

Size (in)

Existing 

Slope (%)

Drainage Area 

(Acres)

Existing Drainage 

Coefficient (in/day)

% of 0.5" Drainage 

Coefficient

Surface Waterway 

Capacity (cfs)

MOD (STA 234) to Br 238 0+00 38 0.12% 3835.4 0.18 36.0% 10.30

Br 238 to STA 248 4+00 38 0.12% 3705.3 0.19 37.2% 10.30

STA 248 to STA 249 14+00 38 0.10% 3686.6 0.17 34.2% 406.00

STA 249 to STA 250 15+00 38 0.14% 3686.3 0.20 40.4% 287.15

STA 250 to Br 259 16+00 38 0.12% 3686.0 0.19 37.4% 266.22

Br 259 to Br 277 25+00 38 0.12% 3624.0 0.19 38.1% 491.84

Br 277 to Br 294 43+00 38 0.12% 3579.7 0.19 38.6% 18.13

Br 294 to STA 299 60+00 36 0.12% 3114.7 0.19 38.4% 12.32

STA 299 to STA 300 65+00 36 0.08% 3082.0 0.16 31.7% 12.32

STA 300 to STA 301 66+00 36 0.16% 3081.7 0.22 44.8% 12.32

STA 301 toBr 325 67+00 36 0.12% 3081.4 0.19 38.8% 12.32

Br 325 to STA 370 91+00 34 0.12% 2901.3 0.18 35.4% 6.12

STA 370 to STA 371 136+00 34 0.11% 2343.9 0.21 41.9% 6.12

STA 371 to STA 390 137+00 30 0.20% 1962.3 0.24 48.3% 43.54

STA 390 to Br 398 156+00 28 0.40% 1896.1 0.29 58.9% 43.54

Br 398 to Br 403 164+00 26 0.40% 1717.6 0.27 53.3% 74.51

Br 403 to STA 419 169+00 20 0.40% 998.9 0.23 45.5% 61.17

STA 419 to STA 420 185+00 20 0.30% 944.4 0.21 41.7% -

STA 420 to STA 421 186+00 20 0.40% 943.8 0.24 48.2% -

STA 421to STA 422 187+00 20 0.50% 943.1 0.27 53.9% -

STA 422 to STA 438 188+00 20 0.40% 942.6 0.24 48.3% -

STA 438+00 to Br 457 204+00 18 0.30% 873.1 0.17 34.1% -

BR 457 to STA 467 223+00 16 0.30% 435.2 0.25 49.9% -

STA 467 to Br 479 233+00 16 0.50% 412.9 0.34 67.9% -

Br 479 to Br 485 245+00 15 0.50% 254.8 0.46 92.7% -

Br 485 to STA 499 251+00 14 0.50% 158.6 0.62 123.9% -

Dickinson County

Drainage District No. 19

Drainage District 19 Main Tile
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Appendix D: Multipurpose Drainage Management Plat  
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