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I. INTRODUCTION/HISTORY 

A. Scope 

A request for repairs was filed on June 13, 2023, indicating there are trees over the top of the 

Main Tile of Drainage District No. 15 (DD15) and roots restricting the flow. The request is 

enclosed.  

 

The reach of the Main Tile in question is located in the NE ¼ NE ¼ of Section 9 and the NW ¼ 

NW ¼ in Section 10 of Excelsior Township (T-99-N, R-38-W), approximately 1 mile south of Lake 

Park along County Rd M27 (M27).  

 

The Dickinson County Board of Supervisors, acting as trustees for DD15, appointed Jacobson-

Westergard & Associates, Inc. as engineer to investigate the Main Tile and determine repair 

options with cost estimates. This report addresses said request. 

 

B. History 

Drainage district records, plats, and profiles of the Main Tile were researched during past 

projects. The Main Tile in the reach investigated is a 26-inch diameter concrete tile installed 

during 1911-1912. There was a preliminary engineering report done by a Soil Conservation 

Service (SCS) Engineer in 1969 stating the capacity of the existing tile varied from adequate to 

one-fifth the capacity required for good agricultural drainage. The report recommended a relief tile 

be installed parallel to the existing main, with a 38-inch diameter tile being the largest tile size 

required.  

 

An improvement project was petitioned for in 2018 that recommended a 42-inch diameter tile in 

this area but was discontinued due to remonstrance being met in June of 2019. 
 

II. INVESTIGATION 

 

On August 24, 2023, Rehab Systems, LLC of Cherokee, Iowa was on site and investigated the 

Main Tile by televising in upstream and downstream directions at two locations where the tile was 

dug up for access. A map is enclosed that shows the location of the access holes. The reach with 

tree roots is near the lower end of the Main Tile that drains over 1,750 acres. A link to the video 

footage can be found online on the Dickinson County website in the drainage tab, under DD15 

(https://dickinsoncountyiowa.gov/drainage-districts/).  

 

From the access hole dug in the acreage on the west side of M27 (West Hole) heading upstream 

(north), tree roots were observed in the Main Tile within approximately 100 feet and worsened until 

the camera could advance no further, at approximately 150 feet. This matches the location where 

a grove of trees exists, and we anticipate heavy tree roots throughout this reach.  

 

From the access hole dug at the NE corner of the acreage on the east side of M27 (East Hole) 

heading downstream (west), tree roots were observed in the Main Tile within approximately 200 

feet. The water level in the tile indicates that a blockage exists downstream. There are not trees 

directly over the tile at this location, but a grove of trees is nearby to the south. From this point west 

and south to approximately the West Hole, tree roots are expected to be restricting flow in the Main 

Tile. We note that in addition to the flow restriction the tree roots cause themselves, they also 

capture silt and debris that would otherwise be flushed from the tile, adding to the flow restriction. 

 

https://dickinsoncountyiowa.gov/drainage-districts/
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We conclude that repairs are needed to address this issue.  

 

Iowa Code 468.138 states the following: 

“The board shall cause to be removed from the ditches, drains, and laterals of any district 

any obstructions which interfere with the flow of the water, including trees, hedges, or 

shrubbery and the roots thereof, and may cause any tile drain so obstructed to be relaid 

in concrete or any other adequate protection, such work to be paid for from the drainage 

funds of the district.” 

 

The condition of the Main Tile was also evaluated as part of the investigations. The tile material is 

cement. There are locations with cracks and deformations, but in general the tile appears to be in 

fair condition. However, it is our experience that older cement tile is often structurally 

compromised and is mostly held up by the soil around it. As long as the pipe is not disturbed it 

may hold up for many more years to come, but it is hard to say definitively. We were not able to 

evaluate the condition of the tile in the reaches that could not be televised due to the presence of 

tree roots. The condition of the tile in this reach is unknown. As tree roots continue to grow into 

the tile and enlarge, they can damage and even cause breakages of tile. If tree roots are removed 

from the tile, we recommend that afterwards this reach be televised to observe the condition of 

the tile and the effectiveness of tree root removal.  

 

We also note that roots were observed in the tile in an area of CRP (Conservation Reserve 

Program) but are not currently causing an issue. The tile is very deep in this reach, but grass 

roots are still reaching the tile. This should be monitored in the future. We also are concerned that 

grass roots may be causing a restriction in the wetland/grassland area further to the north, where 

the tile is much shallower. Further investigations would be needed.  

 

III. OPTIONS AND COST ESTIMATES 
 

We evaluated several alternatives for repairs to the Main Tile to address the issue of tree roots, which are 

summarized below. Full cost estimates are also enclosed.  

1. Removal of roots from the pipe. 

Roots would be mechanically removed from the pipe using a jetter with a cutting head. We are 

aware of two types of cutting heads: 1) chain cutter and 2) robotic. A chain cutter head uses a 

combination of high-pressure water and rotation of chain sections. Robotic root cutting utilizes a 

camera and adjustable arm controlled remotely to target specific roots.  

 



3 
 

Although the pipe appears visually to be in fair condition, we do have concerns that the root 

removal process may cause damage to the tile, or that it will exacerbate damages already caused 

by the root intrusion. Of particular concern is that the pipe is older cement tile and may not hold 

up to the stresses of the root removal process. Pipe failure could occur, and this should be 

considered in the evaluation of options. This concern applies to any option that includes root 

removal from the existing tile.  

 

Root removal from the Main Tile on its own is only a temporary solution. The tree roots will 

quickly grow back into the pipe, in as little as 2 years. The roots would need to be removed 

periodically and would be an on-going expense for DD15. Repeated stress from jetting would 

continue to jeopardize the integrity of the tile and increase the probability of failure. We do not 

recommend this option. 

 

The estimated assessable construction cost for this option is $12,000 and a total project cost of 

$31,000 (including engineering, televising, interest, etc.).  

 

2. Root Removal & Tree Clearing. 

This option would involve tree clearing in addition to root removal from the Main Tile. We would 

recommend clearing and grubbing of trees growing within 50 feet of the Main Tile (30 feet at a 

minimum). Tree roots can continue to live for a period, but as long as new tree growth is 

removed, the roots will eventually die and decompose. A maintenance plan to prevent any future 

tree growth in the area of the pipe could be considered.  

 

The estimated assessable construction cost for this option is $33,000 and a total project cost of 

$54,000 (including engineering, televising, interest, etc.). 

 

3. Pipe Replacement & Tree Clearing.  

With this option we would replace the existing tile in the reach with tree root intrusion with 

gasketed pipe and clear and grub trees within 50 feet of the Main Tile. The existing 26-inch 

diameter tile is not commercially available, the next available size is 30-inch diameter tile which 

would be used. We would re-route the tile on the east side of M27 to the north to get away from 

the trees but would put the tile in the same location on the west side of the road, except for some 

minor re-routing if the tile would need to be replaced through the county road.  We note that 

replacement of the tile within the county road right-of-way would be an expense to secondary 

roads. 

 

The estimated assessable construction cost for this option is $160,000 and a total project cost of 

$237,000 (including engineering, televising, interest, etc.). 

 

4. Root Removal & Pipe Lining. 

Use a Cured-in-place lining (CIPP) on the existing pipe. Clean and clear roots from the existing 

pipe, and then line the pipe. It would not be necessary to remove the existing grove of trees 50 

feet on each side of the tile. Due to the excessive cost, we do not recommend this option.  

 

The estimated assessable construction cost for this option is $209,000 and a total project cost of 

$287,000 (including engineering, televising, interest, etc.). 

 

5. Tile Improvement & Tree Clearing. 

It has previously been established that the existing Main Tile is inadequately sized for the 

drainage needs of DD15. If pipe replacement is being contemplated, it is worthwhile to consider 

the possibility of improving the lower reach of the Main Tile, at least from the outlet to where 
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Branch 0 enters the Main Tile (approximately 545 feet upstream from the East Hole dug for 

televising access).  

 

The design parameter commonly used for drainage tile is known as the drainage coefficient (DC). 

According to the Iowa Drainage Guide, the drainage coefficient is the rate at which water can be 

removed from the land, and is expressed as the equivalent depth of water covering the surface of 

the drained area that can be removed in 24 hours. A design drainage coefficient of 1/2” – 1” per 

day is commonly used in Iowa. However, in the early 1900’s tile systems were commonly 

designed at a drainage coefficient of 1/4” to 1/8” per day or less. The existing drainage coefficient 

of the lower end of the Main Tile is approximately 1/7” per day.  

 

Considering the large depressional areas and urban area in the watershed, we would recommend 

a design drainage coefficient at least 3/4" per day be used in the design of improvements (5X the 

existing capacity). A minimum of a 48-inch diameter pipe would be needed.  

 

Approximately 1,352 feet of additional pipe would be needed for an improvement as compared to 

a repair, to extend the improvement to the open ditch outlet.  

 

We note that the increased drainage capacity provided by an improvement would result in yield 

increases and increased market value for agricultural lands. Research has shown projects of this 

nature result in an average yield increase across the district of 10 – 15% or more. The payback 

period may be 10 – 20 years, but for a system that is expected to provide adequate drainage and 

last well over 100 years, the return over the life of the system makes it a good long-term 

investment. Having a good outlet also increases the value of the property, and the assessments 

have tax benefits. 

Drainage District Tile Information 

Tile 
Dia. of  

Main Tile (in) Grade (%) 
Flow Capacity 

(cfs)** 
Drainage 

Coefficient 

Existing 26” 0.12 11.47 1/7” 

Improvement 48” 0.12* 58.81 3/4” 

*: Assumes the same grade can be used for an improvement 

**: Based on Manning’s roughness value of 0.011 

   

The estimated assessable construction cost for this option is $667,000 and a total project cost of 

$785,000 (including engineering, televising, interest, etc.).  

 

If an improvement is seriously considered we would need to further evaluate a design, and refine 

the cost estimate.  

 

IV. PROPOSAL 
  

At a minimum, root removal from the pipe, and tree removal from the surface (Option #2) should 

be done. There is a risk of pipe failure as a result of the root removal process, but the cost is 

much lower than pipe replacement or lining. The repairs are necessary and feasible. If the pipe 

does fail, there will be no choice remaining other than a full replacement repair, or improvement 

of the Main Tile. If it does not fail, the landowners will have a chance to evaluate whether the 

drainage is adequate, or whether an improvement is needed.  

 

If pipe replacement is desired at this time, we would recommend the tile improvement (Option 

#5). In our opinion the Main Tile is undersized as originally designed, and does not have the 
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capability to provide adequate drainage to the lands in the district. Spending a large amount of 

money to replace the existing tile without increasing capacity is not advisable.  

 

For any new pipe options we would consider either reinforced concrete pipe (RCP) or dual-wall 

plastic and would recommend including bid alternates for each material. We note that the cost 

estimates are based on the use of RCP. 

 

V. RIGHT-OF-WAY   
 

Iowa Code grants drainage district a permanent right of egress and ingress, and right of access for 

maintenance, repair, improvement, and inspection of drainage district facilities. Work limits will 

typically be set at 50 feet from the centerline of the Main Tile, or whatever is reasonably necessary 

to complete the work. Unless right-of-way is acquired, landowners will be reimbursed for any 

damages caused in the process of maintenance, repair, improvement, or inspection. Compensation 

for damages within the work limits is normally determined at the completion hearing and is subject 

to approval by the Board of Supervisors. 

 

VI. FARM PROGRAM COMPLIANCE 
 

Conservation Reserve Program (CRP) vegetation may be damaged or destroyed as a result of 

construction activities related to this project. To avoid penalties, landowners with CRP must 

independently request a waiver from the Farm Service Agency (FSA) County Committee. 

 

If improvements (not repairs) are pursued, if any farmed wetlands exist on your property within 

Drainage District No. 15, the construction of drainage improvements may be considered by the 

NRCS to be a conversion and place you in jeopardy of being in violation of farm program rules.   

 

If improvements are constructed and you have farmed wetlands that are converted, your options 

are to either cease farming the wetland acres or purchase mitigation credits through a wetland 

mitigation bank. The current fee is approximately $20,000 per acre. If you believe the wetland 

determination to be in error, you may request a review by the NRCS.  

 

It is solely the responsibility of the landowner to keep themselves in farm program compliance, 

but because of the potential impacts to landowners within the district, we ask that if improvements 

are pursued you provide a certified wetland determination prior to the improvement hearing for 

the Board to consider. 

 

VII. ASSESSMENT SCHEDULE REVIEW 
 

Drainage District No. 15 was recently re-classified and we would recommend the existing Main Tile 

assessment schedule be used if repair Options #1 or #2 are pursued. If the more expensive repair 

or improvement options are pursued (Options #3 – 5) we would recommend re-classification be 

done to develop a one-time use schedule to pay for the project.  
 

VIII. CONCLUSION/RECOMMENDATIONS 
 

We have confirmed the need for repairs to the Main Tile of Drainage District No. 15 in Dickinson 

County, Iowa. Several options are presented in this report. We recommend that root removal from 

the tile, and tree removal above the tile should be done (Option #2) and is feasible. The condition 

of the pipe in the area with tree roots is unknown, and pipe failure is a possibility, but we believe 

the significant cost difference between Option #2 and the more expensive options makes it a 
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worthwhile risk. See table below comparing Options #2, 3 (tile replacement), and 5 (tile 

improvement).  

Option # Option #2 Option #3 Option #5 

Comparison Factor 
Root Removal & Tree 

Clearing 

Pipe Replacement & 

Tree Clearing 

Tile Improvement & 

Tree Clearing 

Drainage Coefficient 1/7 inch per day 1/7 inch per day1 3/4 inch per day 

Length of New Tile -- 1,200 feet 2,670 feet 

Diameter of Tile 26 inches 30 inches 48 inches 

Tree Clearing Yes Yes Yes 

Project Cost Estimate $54,000 $237,000 $785,000 

Avg. Cost Per Acre $31 $134 $445 
1: Although the pipe size is larger in the reach replaced, the lower 853 feet of the Main Tile would 

still be 26-inches in diameter and would restrict the 30-inch diameter tile.  
 

The Board of Supervisors, as trustees, for Drainage District No. 15, should tentatively approve this 

report and set a date for a public hearing. At the hearing, the trustees should seek input from 

landowners and proceed with repairs (required) or improvements (permissive).  

 

Sincerely, 

Jacobson-Westergard & Associates inc. 

 

 

Collin J. Klingbeil, P.E. 

 

Encl: Repair Request 

Tile Televising Map 

Cost Estimates 
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OPTION #1 - REMOVAL OF ROOTS FROM MAIN TILE

ENGINEER'S ESTIMATE OF PROBABLE COST

D.D. 15 MAIN TILE REPAIRS

DICKINSON COUNTY, IOWA

SECTION 1: CONSTRUCTION ASSESSABLE TO PRIVATE LANDS
ITEM UNIT TOTAL

NO. ITEM DESCRIPTION PRICE PRICE

1 ROOT REMOVAL 980 LF $1.50 $1,470.00

2 HOURS TO CLEAR ROOTS 20 HR $295.00 $5,900.00

3 FUEL SURCHARGE 2 DAYS $100.00 $200.00

4 DIGGING ACCESS HOLES AND TILE REPAIRS 1 LS $3,000.00 $3,000.00

ESTIMATED SECTION 1 COST: $11,000.00

$11,000.00 

$1,000.00 

$12,000.00 

$12,000.00 

ENGINEERING - (REPORT, HEARINGS) $7,500.00 

TELEVISING TILE $8,330.00 

LEGAL, PUBLICATIONS, MAILINGS, ETC. $500.00 

OTHER DAMAGES $500.00 

INTEREST $1,700.00 

ESTIMATED TOTAL DISTRICT COST $31,000.00 

AVERAGE COST PER ACRE  (BASED ON 1,762.45 ACRES): $18

AVERAGE COST PER ACRE PER YEAR AT 6% INTEREST FOR 10 YEARS: $2.45

AVERAGE COST PER ACRE PER YEAR AT 6% INTEREST FOR 20 YEARS: $1.57

ESTIMATED TOTAL CONSTRUCTION COST

ESTIMATED TOTAL ASSESSABLE CONSTRUCTION COST

NON-CONSTRUCTION COSTS

REMOVAL OF ROOTS FROM MAIN TILE

ESTIMATED SUBTOTAL CONSTRUCTION COST

CONSTRUCTION CONTINGENCIES

QUANTITY UNIT

Page 1 of 5



OPTION #2 - REMOVAL OF ROOTS AND TREE CLEARING

ENGINEER'S ESTIMATE OF PROBABLE COST

D.D. 15 MAIN TILE REPAIRS

DICKINSON COUNTY, IOWA

SECTION 1: CONSTRUCTION ASSESSABLE TO PRIVATE LANDS
ITEM UNIT TOTAL

NO. ITEM DESCRIPTION PRICE PRICE

1 ROOT REMOVAL 980 LF $1.50 $1,470.00

2 HOURS TO CLEAR ROOTS 20 HR $295.00 $5,900.00

3 FUEL SURCHARGE 2 DAYS $100.00 $200.00

4 DIGGING ACCESS HOLES AND TILE REPAIRS 1 LS $3,000.00 $3,000.00

5 CLEAR AND GRUB TREES 1.8 AC $10,000.00 $18,000.00

6 MOBILIZATION 1 LS $1,000.00 $1,000.00

ESTIMATED SECTION 1 COST: $30,000.00

$30,000.00 

$3,000.00 

$33,000.00 

$33,000.00 

ENGINEERING - (REPORT, HEARINGS) $7,500.00 

TELEVISING TILE $8,330.00 

LEGAL, PUBLICATIONS, MAILINGS, ETC. $500.00 

OTHER DAMAGES $2,000.00 

INTEREST $3,100.00 

ESTIMATED TOTAL DISTRICT COST $54,000.00 

AVERAGE COST PER ACRE  (BASED ON 1,762.45 ACRES): $31

AVERAGE COST PER ACRE PER YEAR AT 6% INTEREST FOR 10 YEARS: $4.21

AVERAGE COST PER ACRE PER YEAR AT 6% INTEREST FOR 20 YEARS: $2.70

ESTIMATED TOTAL ASSESSABLE CONSTRUCTION COST

NON-CONSTRUCTION COSTS

REMOVAL OF ROOTS & TREE CLEARING

QUANTITY UNIT

ESTIMATED SUBTOTAL CONSTRUCTION COST

CONSTRUCTION CONTINGENCIES

ESTIMATED TOTAL CONSTRUCTION COST

Page 2 of 5



OPTION #3 - PIPE REPLACEMENT AND TREE CLEARING

ENGINEER'S ESTIMATE OF PROBABLE COST

D.D. 15 MAIN TILE REPAIRS

DICKINSON COUNTY, IOWA

SECTION 1: CONSTRUCTION ASSESSABLE TO PRIVATE LANDS
ITEM UNIT TOTAL

NO. ITEM DESCRIPTION PRICE PRICE

1 30" DIA. RCP, 2000D, GASKETED 1,200 LF $100.00 $120,000.00

2 CLEAR AND GRUB TREES 1.2 AC $10,000.00 $12,000.00

3 CRUSH IN PLACE, EXISTING 26" DIA. TILE 600 LF $3.00 $1,800.00

4 TILE CONNECTIONS, LESS THAN 8" DIA. 4 EA $400.00 $1,600.00

5 TILE CONNECTIONS, 8" DIA. AND LARGER 1 EA $600.00 $600.00

6 TRENCH STABILIZATION AND BEDDING STONE 50 TN $35.00 $1,750.00

7 MOBILIZATION 1 LS $7,000.00 $7,000.00

ESTIMATED SECTION 1 COST: $145,000.00

SECTION 2: CONSTRUCTION ASSESSABLE TO COUNTY SECONDARY ROADS
ITEM UNIT TOTAL

NO. ITEM DESCRIPTION PRICE PRICE

8
32" DIA. STEEL CASING, MIN. 5/16 INCH WALL

THICKNESS, JACK AND BORE
120 LF $750.00 $90,000.00

9 INTAKE, SW-512 (IDOT), CASE 2, 24" DIA. 2 EA $5,000.00 $10,000.00

10
INTAKE CASTING, SW-604 (IDOT), TYPE 5

CASTING
2 EA $800.00 $1,600.00

11 TRENCH STABILIZATION AND BEDDING STONE 40 TN $35.00 $1,400.00

12 MOBILIZATION 1 LS $5,000.00 $5,000.00

ESTIMATED SECTION 2 COST: $108,000.00

$253,000.00 

$25,000.00 

$278,000.00 

$160,000.00 

ENGINEERING - (REPORT, HEARINGS, PLANS & SPECS,

BID LETTING, CONSTRUCTION, COMPLETION)
$50,000.00 

RECLASSIFICATION $4,000.00 

LEGAL, PUBLICATIONS, MAILINGS, ETC. $3,000.00 

TELEVISING TILE $4,165.00 

TEMPORARY EASEMENT  (2.5 Acres @ $200) $500.00 

OTHER DAMAGES $2,000.00 

INTEREST $13,400.00 

ESTIMATED TOTAL DISTRICT COST $237,000.00 

AVERAGE COST PER ACRE  (BASED ON 1,762.45 ACRES): $134

AVERAGE COST PER ACRE PER YEAR AT 6% INTEREST FOR 10 YEARS: $18

AVERAGE COST PER ACRE PER YEAR AT 6% INTEREST FOR 20 YEARS: $12

PIPE REPLACEMENT & TREE CLEARING

QUANTITY UNIT

ESTIMATED SUBTOTAL CONSTRUCTION COST

QUANTITY UNIT

CONSTRUCTION CONTINGENCIES

ESTIMATED TOTAL CONSTRUCTION COST

ESTIMATED TOTAL ASSESSABLE CONSTRUCTION COST

NON-CONSTRUCTION COSTS

Page 3 of 5



OPTION #4 - ROOT REMOVAL AND PIPE LINING

ENGINEER'S ESTIMATE OF PROBABLE COST

D.D. 15 MAIN TILE REPAIRS

DICKINSON COUNTY, IOWA

SECTION 1: CONSTRUCTION ASSESSABLE TO PRIVATE LANDS
ITEM UNIT TOTAL

NO. ITEM DESCRIPTION PRICE PRICE

1 ROOT REMOVAL 980 LF $1.50 $1,470.00

2 HOURS TO CLEAR ROOTS 20 HR $295.00 $5,900.00

3 FUEL SURCHARGE 2 DAYS $100.00 $200.00

4 DIGGING ACCESS HOLES AND TILE REPAIRS 1 LS $3,000.00 $3,000.00

5 C.I.P.P. LINER, 26" DIA. TILE 860 LF $200.00 $172,000.00

6
CUTTING HOLES IN LINER FOR TILE 

CONNECTIONS
5 EA $500.00 $2,500.00

7 RE-ROUTE WATER 1 LS $5,000.00 $5,000.00

ESTIMATED SECTION 1 COST: $190,000.00

SECTION 2: CONSTRUCTION ASSESSABLE TO COUNTY SECONDARY ROADS
ITEM UNIT TOTAL

NO. ITEM DESCRIPTION PRICE PRICE

8 C.I.P.P. LINER, 26" DIA. TILE 120 LF $200.00 $24,000.00

ESTIMATED SECTION 2 COST: $24,000.00

$214,000.00 

$21,000.00 

$235,000.00 

$209,000.00 

ENGINEERING - (REPORT, HEARINGS, PLANS & SPECS,

BID LETTING, CONSTRUCTION, COMPLETION)
$50,000.00 

RECLASSIFICATION $4,000.00 

LEGAL, PUBLICATIONS, MAILINGS, ETC. $3,000.00 

TELEVISING TILE $4,165.00 

OTHER DAMAGES $1,000.00 

INTEREST $16,300.00 

ESTIMATED TOTAL DISTRICT COST $287,000.00 

AVERAGE COST PER ACRE  (BASED ON 1,762.45 ACRES): $163

AVERAGE COST PER ACRE PER YEAR AT 6% INTEREST FOR 10 YEARS: $22

AVERAGE COST PER ACRE PER YEAR AT 6% INTEREST FOR 20 YEARS: $14

ROOT REMOVAL & PIPE LINING

QUANTITY UNIT

ESTIMATED SUBTOTAL CONSTRUCTION COST

CONSTRUCTION CONTINGENCIES

ESTIMATED TOTAL CONSTRUCTION COST

ESTIMATED TOTAL ASSESSABLE CONSTRUCTION COST

NON-CONSTRUCTION COSTS

QUANTITY UNIT

Page 4 of 5



OPTION #5 - TILE IMPROVEMENT AND TREE CLEARING

ENGINEER'S ESTIMATE OF PROBABLE COST

D.D. 15 MAIN TILE IMPROVEMENT

DICKINSON COUNTY, IOWA

SECTION 1: CONSTRUCTION ASSESSABLE TO PRIVATE LANDS
ITEM UNIT TOTAL

NO. ITEM DESCRIPTION PRICE PRICE

1 48" DIA. RCP APRON W/ANIMAL GUARD 1 EA $4,000.00 $4,000.00

2 48" DIA. RCP, 2000D, GASKETED 1,428 LF $220.00 $314,160.00

3 48" DIA. RCP, 2000D 1,123 LF $215.00 $241,445.00

4 CLEAR AND GRUB TREES 1.2 AC $10,000.00 $12,000.00

5 CRUSH IN PLACE, EXISTING 26" DIA. TILE 600 LF $3.00 $1,800.00

6 TILE CONNECTIONS, LESS THAN 8" DIA. 4 EA $400.00 $1,600.00

7 TILE CONNECTIONS, 8" DIA. AND LARGER 1 EA $600.00 $600.00

8
TRENCH STABILIZATION AND BEDDING

STONE
50 TN $35.00 $1,750.00

9 MOBILIZATION 1 LS $29,000.00 $29,000.00

ESTIMATED SECTION 1 COST: $606,000.00

SECTION 2: CONSTRUCTION ASSESSABLE TO COUNTY SECONDARY ROADS
ITEM UNIT TOTAL

NO. ITEM DESCRIPTION PRICE PRICE

10
50" DIA. STEEL CASING, MIN. 11/32 INCH

WALL THICKNESS, JACK AND BORE
120 LF $1,400.00 $168,000.00

11 INTAKE, SW-512 (IDOT), CASE 2, 24" DIA. 2 EA $5,000.00 $10,000.00

12
INTAKE CASTING, SW-604 (IDOT), TYPE 5

CASTING
2 EA $800.00 $1,600.00

13
TRENCH STABILIZATION AND BEDDING

STONE
40 TN $35.00 $1,400.00

14 MOBILIZATION 1 LS $9,000.00 $9,000.00

ESTIMATED SECTION 2 COST: $190,000.00

$796,000.00 

$80,000.00 

$876,000.00 

$667,000.00 

ENGINEERING - (REPORT, HEARINGS, PLANS &

SPECS, BID LETTING, CONSTRUCTION, COMPLETION)
$60,000.00 

RECLASSIFICATION $4,000.00 

LEGAL, PUBLICATIONS, MAILINGS, ETC. $3,000.00 

TELEVISING TILE $4,165.00 

TEMPORARY EASEMENT  (2.5 Acres @ $200) $500.00 

OTHER DAMAGES $2,000.00 

INTEREST $44,400.00 

ESTIMATED TOTAL DISTRICT COST $785,000.00 

AVERAGE COST PER ACRE  (BASED ON 1,762.45 ACRES): $445

AVERAGE COST PER ACRE PER YEAR AT 6% INTEREST FOR 10 YEARS: $60

AVERAGE COST PER ACRE PER YEAR AT 6% INTEREST FOR 20 YEARS: $39

TILE IMPROVEMENT & TREE CLEARING

QUANTITY UNIT

QUANTITY UNIT

ESTIMATED SUBTOTAL CONSTRUCTION COST

CONSTRUCTION CONTINGENCIES

ESTIMATED TOTAL CONSTRUCTION COST

ESTIMATED TOTAL ASSESSABLE CONSTRUCTION COST

NON-CONSTRUCTION COSTS
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