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PROJECT DESCRIPTION AND DESIGN ALTERNATIVES 

Summary  

A Final Hearing was held May 23, 2013 for the proposed ditch establishment (RLWD Ditch 

#15).  A Detailed Survey Report was given by the Engineer, the Viewers gave a presentation, 

and the RLWD Board received comments at the May Hearing.  Based upon the comments 

received, the Hearing was continued to June 27, 2013, and the Engineer was requested to provide 

a cost estimate for a new ditch establishment alternative having a 5-year frequency design 

capacity. 

 

Project Design Goals  

The goal of this project is to increase the hydraulic capacity of RLWD Ditch #15 and reduce the 

frequency of flooding along the ditch without compromising the adequacy of the downstream 

outlet, Polk County Ditch #2. 

 
The primary design considerations are project function, cost, and impacts to the environment. 

Improvements must restore and enhance the proper functioning of the ditch. Project costs must 

be acceptable to provide a feasible project.  

Design Criteria   

The following design criteria were used in the Detailed Survey Report as a basis to analyze the 

hydraulic effectiveness and adequacy of the improved channel: 

The channel should: 

 
 Pass 2-year flows in the channel with 0 feet of free board below field inlets. 

 Pass 10-year flows in the channel ideally below natural ground, or below berm levels in 

select instances. 
 

 

Alternatives Analysis  

As stated above, the project goal is to reduce the frequency of flooding in RLWD #15, so that it 

has the ability to pass 2-year flows in the channel with 0 feet of free board below field inlets and 

pass 10-year flows in the channel ideally below natural ground, or below berm levels in select 

instances.  Alternatives have been explored in an effort to provide a design that both meets the 

project’s purpose and incorporates goals set forth within the RLWD’s 10-Year Comprehensive 

Plan while considering factors such as project cost, feasibility, impacts to the environment, and 



landowner interests.  Due to the cost of a 10-year capacity ditch alternative, Alternative 5 is 

provided herein as an additional lower-cost alternative having a 5-year design capacity. 

1. Alternative 1—Do nothing, leave the system as it is. This alternative changes nothing 

in the system. 

2. Alternative 2—This alternative includes excavating the existing channel such that it 

has a 15 foot wide bottom, 3:1 side slopes, and a more defined profile between 360th 

Ave NW and Hwy 75.  It also includes selected culvert improvements between 360th 

Ave NW and Hwy 75.  No work is proposed east of Hwy 75.   

3. Alternative 3—This alternative increases the Alternative 2 channel bottom width 

from 15’ to 20’. 

4. Alternative 4—Channel restoration, possibly to include two-staged ditch design, a 

meandering ditch and/or setback levees.  

5. Alternative 5 (*Added via July 2013 report addendum)—This alternative 

includes excavating the existing channel such that it has a continuous 12 foot 

wide bottom, 3:1 side slopes, and a more defined profile between 360th Ave NW 

and Hwy 75.  It also includes selected culvert improvements between 360th Ave 

NW and Hwy 75.  No work is proposed east of Hwy 75.   

 

 

 

Construction of a ditch establishment or improvement, regardless of size or scope, requires many 
of the same administrative and construction elements.  Items such as R-W, culverts, and 
excavation, etc. can be reduced when downsizing a project, but cost reductions are not 
necessarily linear. 

 

 

 

 

 

 

 

 

                                                                                                                                                          
 



Opinion of Probable Cost 

The following table outlines the estimated costs for Alternatives 2 and 5 based on 2013 rates. 
ALTERNATIVES 2 AND 5 PROBABLE COST  

 

ITEM DESCRIPTION UNITS
ALT 2 ‐ 10 YR DITCH 

EST. QUANTITIES

ALT 5 ‐ 5 YR DITCH 

EST. QUANTITIES
UNIT PRICE

ALT 2 ‐ 10 YR 

DITCH TOTAL 

PRICE

ALT 5 ‐ 5YR DITCH 

TOTAL PRICE

MOBILIZATION LS 1 1 $20,000.00 $20,000.00 $20,000.00

CLEARING & GRUBBING LS 1 1 $9,000.00 $9,000.00 $9,000.00

REMOVE 4" PVC PIPE CULVERT LF 26 26 $5.00 $130.00 $130.00

REMOVE 12" CS PIPE CULVERT LF 38 38 $6.00 $228.00 $228.00

REMOVE 18" CS PIPE CULVERT LF 460 460 $7.50 $3,450.00 $3,450.00

REMOVE 24" CS PIPE CULVERT LF 220 220 $8.50 $1,870.00 $1,870.00

REMOVE 30" CS PIPE CULVERT LF 52 52 $9.00 $468.00 $468.00

REMOVE 36" CS PIPE CULVERT LF 180 180 $9.50 $1,710.00 $1,710.00

SALVAGE AND INSTALL 122" x 78" RC ARCH PIPE CULVERT LF 204 204 $300.00 $61,200.00 $61,200.00

REMOVE SEDIMENT FROM 144" x 48" RC BOX CULVERT EA 2 2 $4,000.00 $8,000.00 $8,000.00

COMMON EXCAVATION  (P) CY 237,781 118,890 $2.85 $677,675.85 $338,836.50

COMMON EXCAVATION HAULING  CY 8,000 6,000 $4.00 $32,000.00 $24,000.00

AGGREGATE SURFACING, CLASS 5 MODIFIED TON 289 289 $8.50 $2,456.50 $2,456.50

3 C.Y. BACKHOE HR 1 1 $190.00 $190.00 $190.00

12 C.Y. DUMP TRUCK HR 1 1 $110.00 $110.00 $110.00

DOZER (D‐6 EQUIVALENT) HR 1 1 $180.00 $180.00 $180.00

REMOVE CONCRETE BRIDGE FOOTINGS LS 1 1 $4,200.00 $4,200.00 $4,200.00

GRANULAR BEDDING (P) TON 458 458 $8.50 $3,888.75 $3,893.00

18" CS PIPE CULVERT LF 2,714 2,714 $28.00 $75,992.00 $75,992.00

24" CS PIPE CULVERT LF 644 644 $32.00 $20,608.00 $20,608.00

30" CS PIPE CULVERT LF 218 218 $40.00 $8,720.00 $8,720.00

36" CS PIPE CULVERT LF 518 518 $48.00 $24,864.00 $24,864.00

48" CS PIPE CULVERT LF 60 60 $95.00 $5,700.00 $5,700.00

60" CS PIPE CULVERT LF 62 62 $120.00 $7,440.00 $7,440.00

84" CS PIPE CULVERT LF 288 288 $190.00 $54,720.00 $54,720.00

122" x 78" RC‐ARCH PIPE CULVERT LF 24 24 $875.00 $21,000.00 $21,000.00

36" STEEL CASING PIPE CULVERT (JACK INSTALLED) LF 98 98 $400.00 $39,200.00 $39,200.00

18" CS PIPE APRON EA 61 61 $160.00 $9,760.00 $9,760.00

24" CS PIPE APRON EA 10 10 $215.00 $2,150.00 $2,150.00

30" CS PIPE ARPRN EA 4 4 $350.00 $1,400.00 $1,400.00

36" CS PIPE APRON EA 12 12 $430.00 $5,160.00 $5,160.00

48" CS PIPE APRON EA 1 1 $850.00 $850.00 $850.00

FLAP GATE FOR 18" CS PIPE EA 61 61 $375.00 $22,875.00 $22,875.00

FLAP GATE FOR 24" CS PIPE EA 10 10 $450.00 $4,500.00 $4,500.00

FLAP GATE FOR 30" CS PIPE EA 4 4 $600.00 $2,400.00 $2,400.00

FLAP GATE FOR 36" CS PIPE EA 5 5 $1,000.00 $5,000.00 $5,000.00

FLAP GATE FOR 48" CS PIPE EA 1 1 $1,300.00 $1,300.00 $1,300.00

RANDOM RIPRAP, CLASS III CY 690 690 $60.00 $41,400.00 $41,400.00

TRAFFIC CONTROL LS 1 1 $10,000.00 $10,000.00 $10,000.00

TEMPORARY DITCH CHECK TYPE 3 (6" BIO ROLLS & E.C.B.) LF 2,408 2,408 $4.50 $10,836.00 $10,836.00

SEEDING ACRE 165 165 $85.00 $14,025.00 $14,025.00

SEED, MIXTURE 250 LB 11,558 11,558 $2.10 $24,271.80 $24,271.80

MULCH MATERIAL, TYPE 1 TON 330 330 $85.00 $28,050.00 $28,050.00

DISC ANCHORING ACRE 165 165 $12.25 $2,021.25 $2,021.25

FERTILIZER, TYPE 2 TON 16.51 16.51 $850.00 $14,033.50 $14,033.50

SUBTOTAL $1,285,033.65 $938,198.55

LAND ACQUISITION AND EASEMENTS (AGRICULTURAL LAND) ACRE 62 49 $4,500.00 $279,000.00 $220,500.00

LAND ACQUISITION AND EASEMENTS  (EXISTING DITCH FOOTPRINT) ACRE 80 80 $500.00 $40,000.00 $40,000.00

TEMPORARY RIGHT OF WAY ACRE 67 67 $450.00 $30,150.00 $30,150.00

UTILITY RELOCATIONS $50,000.00 $25,000.00

25 % of 10 yr Alt $321,259.00 $321,259.00

CONTINGENCIES $128,504.00 $35,000.00

$2,133,946.65 $1,610,107.55

ENGINEERING AND ADMIN. (INC. LEGAL DITCH ENGINEERS REPORTS AND HEARINGS)

TOTAL CONSTRUCTION

BRANDT IMPOUNDMENT OUTLET DITCH ESTABLISHMENT (RLWD DITCH#15) ENGINEER'S ESTIMATE

 



Figure 1 – Relative Comparison of Alternative 2 (10-year ditch), Alternative 5 
(5-year ditch) and Alternative 1 (do nothing) 

 

 



 

 

Further Cost Reduction Options 

 

 

The cost reductions listed above are provided as examples of additional areas where the project 
scope and cost could be considered for reduction.  Listed items are not specific recommendations 
from the Engineer. 

 

Conclusions   

Public drainage systems are funded by the benefited landowners and administered by public 

drainage authorities, in accordance with state drainage law. The costs of establishing, improving, 

or repairing public drainage ditches, including the grass buffer strips required by 103E, are 

assessed in proportion to the value of drainage system benefits determined for each parcel within 

the benefited area of the drainage ditch. Viewers appointed by the drainage authority determine 

the value of drainage system benefits for each benefited parcel. 

 

Alternatives 2 and 3 provide a benefit to the system through the reduction of flood damages, 

providing up to a 10-year frequency level of drainage and flood protection.  Alternative 5 

provides a lesser benefit to the system through the reduction of flood damages, providing up to a 

5-year frequency level of drainage and flood protection.  Alternatives 2, 3, and 5 are similar in 

nature as they both provide similar FDR benefits though widening the channel bottom, flattening 

of side slopes, enhancing the ditch grade, and additional culvert capacities. The hydraulic 

analysis indicates that Alternative 2 (15’ bottom with 3:1 and 4:1 side slopes) along with 

utilization of selected spoil berms in certain locations provides adequate capacity to meet 10-year 

design goals.  

 

RLWD	Ditch	15			(Brandt	Outlet	Ditch) 	
 Don’t lower and extend existing diagonal RCP Arch pipes at Sta. 502+08 (110th St SW), place a 

36” CSP Pipe alongside instead.               ‐ $76,000 

 Don’t replace ATV Bridge across from Pulkrabek farm with culverts.      ‐  $55,000 

 No Side Inlet Pipes installed.              ‐$175,000 



Benefits of the proposed ditch establishment include:  

 Flood Damage Reduction – By establishing a more efficient drainage system, there will 

be less frequent overtopping (flooding) resulting in reductions in frequency of crop loss, 

reductions in erosion, reductions in flood borne pollution transport, and a reduction in 

road and bridge/culvert damages and associated costs and public safety concerns. 

 Crop Productivity - Improved drainage and soil moisture conditions during the growing 

season resulting in increased productivity. 

 Erosion and Sediment Control - Grass buffers and side inlet pipes can provide significant 

erosion and sediment control. Grassed slopes and buffers are widely adopted for helping 

to maintain sheet flow and/or controlled inlets, reduce flow velocity, trap sediment, and 

prevent bank erosion. Grass buffers can also trap wind-blown sediment, reducing the 

amount that gets into watercourses. Grassed channels, buffers, and side inlet pipes can 

reduce erosion and control sediment through several mechanisms: 

 

- by trapping wind and water borne sediments: this is a function of dense grass 

stems; 

- helping to stabilize ditch banks, including surface erosion control and 

preventing farming to the edge of the channel, which can reduce ditch 

maintenance; 

- by reducing the velocity of surface flow (sediment-bearing storm flows), 

which allows sediments to settle out of water and be deposited before they 

reach the channels; 

- by stabilizing ditch banks and inlet ditches, preventing soil erosion 

 

 Water Quality - Improving water quality through trapping of sediment and microbes and 

recycling of nutrients, primarily where there is sheet flow from adjacent lands across the 

grass buffer; 

 Wildlife Habitat - Providing narrow strips of wildlife habitat, ecotones, and wildlife 

movement corridors between potential aquatic and terrestrial habitats in the area of the 

ditch; and providing some buffer of the ditch channel related to the potential application 

of pesticides and herbicides on adjacent cropland. 

 

 

 

 

 



 

 

 

 Alternatives 2, 3, and 5 include implementation of the following components: 

 

1. Ditch cross section enlargement downstream (west) of Hwy 75. 

2. Ditch grade lowering and slope improvements downstream (west) of Hwy 75. 

3. Culvert improvements downstream (west) of Hwy 75. 

 

Consideration of design goals (conveyance of the 10-year event) along with the cost analysis 

leads to the Engineer’s recommendation that Alternative 2 still be considered as the preferred 

alternative, as this option does provide acceptable and improved drainage benefits, and is the 

least costly of the Alternatives providing 10 year frequency protection.  Alternative 5 (lower 

cost) does not provide as many significant additional benefits that Alternative 2 would provide, 

and the return on the investment in terms of drainage and flood damage reduction, is less. 

 


