
Appendix G – Cost Estimate 



G-1 

APPENDIX G   

COST ENGINEERING 

           

GENERAL 

This appendix contains a summary of the detailed cost estimate prepared for the Feasibility 

Report and Environmental Assessment for the Marsh Lake Ecosystem Restoration Project. This 

estimate includes real estate; construction; planning, engineering, and design, (PED); and 

construction management (S and A) costs. The estimate was developed based on review of the 

project plans, discussions with project delivery team (PDT) members, and quotes from material 

suppliers in the areas. Guidance for the preparation of the estimate and attachments was obtained 

from ER-1110-2-1150 Engineering and Design for Civil Works Projects, ER-1110-1-1300 Cost 

Engineering Policy and General Requirements, and ER-1110-2-1302 Civil Works Cost 

Engineering.

PRICE LEVEL 

The Marsh Lake cost estimate is based on April 2010 prices, unless noted otherwise. Estimated 

costs are considered fair and reasonable for a prudent and capable contractor and include 

overhead, profit, and bond. Based on the location of the project, approximately 20 miles 

northwest of Montevideo, Minnesota, it assumed that no per diem will be required to be included 

in the estimate. Labor rates used were from published Davis-Bacon wage rates or Minnesota 

Department of Labor wage rates current in February 2011. Equipment rates are from the MII 

2007 equipment manual for region 4. Fuel costs were updated to reflect February 2011 pricing. 

The 2008 MII cost book was used. Work was assumed to be divided among a prime contractor 

and three subcontractors. The prime contractor was assumed to be responsible for earthwork, 

scour protection, and care of water. A structural contractor was assumed to be responsible for 

construction of concrete structures and bridges. A seeding contractor was used for completing 

seeding operations while another subcontractor would complete construction of recreation 

features. 

TOTAL PROJECT COST SUMMARY  

The total project cost summary for Marsh Lake, shown in the attachments at the end of this 

appendix, reflects pricing levels for three separate dates. Contingencies are included in these 

prices. The first date, April 2010, reflects pricing at the time the estimate was developed. The 

second date, October 2011, reflects escalation of pricing levels to the anticipated funding date. 

The third is the fully funded pricing level. This reflects pricing escalated to the midpoint of 

construction for each project feature as well as PED and S and A. Escalation factors were 

developed from quarterly cost index factors contained in EM 1110-2-1304, revised 30 September 

2010.

AVERAGE ANNUAL COSTS 

Average annual costs for Marsh Lake were determined by annualizing the sum of the first project 

costs (construction, preconstruction engineering and design, and construction management) and 
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adding interest accrued during construction with operations and maintenance costs over the life 

of the project. A table representing these costs is contained in the attachments at the end of this 

appendix as well as in the main report.  

QUANTITIES

Quantities were for the most part provided by the civil engineer for earthwork related tasks and 

by the structural engineer for the structures. Some quantities, such as temporary access roads 

downstream of structures, were developed by the cost engineer.

MII COST ESTIMATE 

The MII cost estimate, a summary of which is included in the attachments at the end of this 

appendix, was completed using the version of MII current at the time the estimate was 

developed. Both electronic and hard copies of the MII cost estimate are available for review. 

Overhead costs used for prime and subcontractors are based on typical markups for 

mobilization/demobilization, job office overhead, home office overhead, and bond for the type of 

work to be done and the size of the project. Profit was based on the use of the weighted guideline 

method. 

Material pricing was determined based on actual price quotes from suppliers in the region for 

work at the project site or from pricing for recent Corps projects, such as the Montevideo Flood 

Reduction Project. 

Specific tasks as well as crews and associated production rates used for the estimate include 

standard MII CSI tasks, modified as necessary to meet project requirements, or user defined 

tasks developed by the cost engineer. Production rates for hauling materials were based on 

consideration of distance for hauling, anticipated hauling speeds, and estimated time required for 

loading and unloading. 

CONSTRUCTION METHODS 

Work required for this project is standard civil works type heavy construction that includes 

excavation, fill, structural concrete, stoplogs, bridges, riprap and bedding, roadway aggregate, 

and topsoil and seeding. Tasks required to facilitate construction of project features include 

construction of temporary access roads, cofferdam construction and dewatering. Standard 

industry practices are assumed to be used for all work items. 

PROJECT DESCRIPTION 

The project site is located on Marsh Lake in western Minnesota, approximately 20 miles 

northwest of Montevideo, Minnesota. The main purpose of the project is to improve habitat in 

the area by restoring the Pomme de Terre River to its original channel and to provide features to 

facilitate control of lake levels and to allow fish passage into the lake. An additional feature to 

control wave action on lakebed sediments was evaluated but not included in the project. Project 
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features, grouped by the civil works work breakdown structure, are discussed in the following 

paragraphs.

Site access is not considered to be a major concern. Roads access the dam on both sides of the 

lake.

Obtaining satisfactory materials, including steel, concrete, riprap, and topsoil is not anticipated to 

be a concern as suppliers have been identified in the region. A borrow site for obtaining 

impervious fill has been identified in the area immediately north of the dam on the east side of 

the lake. 

No real estate acquisition is required as all the real estate is under the control of the local sponsor 

or the Corps of Engineers. No utility relocations are required as there are no known utilities in 

the construction area. 

CWBS 02 Relocations:

Two Lane Bridge: A two lane bridge is required to restore flows from the Pomme de Terre River 

to its original channel and to allow the river to outlet to the Minnesota River on the downstream 

side of the Marsh Lake Dam rather than into the lake. The bridge is estimated to be 

approximately 450 feet in length with five spans. The estimated costs for this feature are based 

on information provided by a Minnesota Department of Transportation (MNDOT) cost estimator 

specializing in bridge and wall estimates. Documentation for this estimate is contained in the 

attachments at the end of this appendix. 

CWBS 03 Reservoirs: 

Fishway: An existing concrete spillway in the Marsh Lake Dam embankment will be modified to 

facilitate fish passage between Marsh Lake and the Minnesota River downstream. Work includes 

excavation and backfill in the existing channel downstream of the spillway and placement of 

rockfill boulders, riprap, and bedding on the downstream side of the structure and on the channel 

bed to create a series of stepped pools to allow fish access into the lake. Due to the width of the 

fishway, over 120 feet, it is assumed that access for rock placement will be from embankments to 

be located on both sides of the fishway as well as from a temporary access road to be placed in 

the center of the fishway that will be removed when placement of rock is complete. 

Modification of Spillway Crest: The crest of the existing concrete overflow weir at the upstream 

end of the proposed fishway will be lowered to allow fish passage. This will require concrete 

demolition at the crest of the structure as well as subsequent construction of a one-foot raise from 

the base of demolition to meet elevation requirements.  

Pedestrian Bridge: A pedestrian bridge will be constructed across the fishway structure to allow 

access along the entire Marsh Lake Dam. Work will include construction of bridge piers and 

superstructure.
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Drawdown Structure: A concrete drawdown structure will be constructed on the west side of the 

fishway to allow regulation of lake levels. It will be a reinforced concrete structure with an 

apron, retaining walls, sheetpile cutoffs on the upstream and downstream ends of the structure, 

ten stoplog bays and associated piers, and a concrete walkway on top of the piers for operation of 

the stoplog bays and to allow continuous access across the entire dam.  

Dewatering of the site for construction of the concrete structure is assumed to be completed by 

installing a sheetpile cofferdam around the structure pumping out the site with pumps powered 

by a portable generator. 

Riprap and bedding are to be placed in the outlet channel downstream of the structure. As with 

the fishway, the 120 foot width of the downstream channel will require placement of rock from 

embankments to be located on both sides of the channel as well as from a temporary access road 

to be placed approximately at the center of the channel and removed after the rock is placed. 

The embankments downstream of the dam on both sides of the fishway and drawdown structure, 

which were referenced previously in relation to placement of rock in the downstream channels, 

are to be constructed of impervious fill. The source of the impervious fill, which was noted 

previously, is a field north of the road raise located on the east side of Marsh Lake. Due to the 

presence of the spillway on the east side of the drawdown structure inhibiting access across the 

dam to the drawdown structure, it is assumed that access will be from the west side of the 

structure. This is likely somewhat conservative as the contractor will likely access the 

embankment on the east side of the spillway across the crest of the dam.  

CWBS 09 Canals and Channels 

Initially plans were discussed to include excavation of the original channel alignment for the 

Pomme de Terre River as part of this project. This option was removed from consideration early 

in the development of the project. Subsequently, no costs were developed for this feature as part 

of this report.

CWBS 10 Breakwaters and Seawalls:

Breakwaters placed at three separation locations in Marsh Lake were evaluated as an option for 

reducing the wave fetch length on the lake, thereby reducing wave action responsible for 

resuspension of lake bed sediments into the water column. The breakwaters were to consist of 

rockfill structures with a 4 foot top width and 1V on 5H side slopes. Due to the difficult access 

issues it was assumed that work will be done here in the winter months when the contractor 

would be able to access the sites by coming across the ice. For the purposes of development of 

the estimate, an area construction engineer in the Grand Forks Office of the St. Paul District who 

has previous experience in hauling material across the Red Lake River in winter was consulted 

regarding the anticipated effort required to supplement and maintain the haul road. Based on 

these conversations, it was assumed that construction would have to include crews that would 

supplement the ice thickness on the haul road prior to initiation of hauling operations and to 

maintain the roads during hauling operations. This would be done by pumping water out of the 

lake onto the haul road. This water would freeze thereby increasing the thickness of the ice. 
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Ultimately this feature was dropped from the proposed project due to the high cost of 

construction compared to the benefits. 

CWBS 11 Levees and Floodwalls: 

Fish Pond Levee Breach: This work consists of excavating existing embankment material to 

allow flow into/out of the abandoned fish pond.

Diversion Dikes A and B: These dikes are to be constructed to restore the Pomme de Terre River 

to its original channel. Work includes placement of impervious fill from the identified borrow 

site across the existing cutoff channel at two locations. Diversion dike B will require placement 

of riprap and bedding on the slopes adjacent to the channel to prevent scouring actions from 

restoring the cutoff channel. 

Road Raise: Construction of the road raise is required to prevent movement of water between 

Marsh Lake and the Pomme de Terre River through a low area on the east side of Marsh Lake . 

Louisburg Road Culverts: Work at Louisburg Road consists of removal of the existing culverts 

and replacement with concrete culverts with stoplogs to allow regulation of water levels at the 

northwest end of the lake. 

Recreation Features: 

Recreation features to be constructed/installed include information kiosks, picnic tables, benches, 

trash and recycling receptacles, canoe launches, fishing structures, trails, a parking lot, and a 

toilet vault. It is assumed that recreation features will be standard designs commonly used for 

such sites. 

Site Restoration: 

Site restoration is assumed to include removal of temporary access roads as well as placing 

topsoil and seeding all areas disturbed by the contractor’s operations as well as any staging areas. 

It is assumed that topsoil will be obtained from stripping operations on the project sites.

OPERATIONS AND MAINTENANCE 

A detailed operations and maintenance estimate has been developed for this project and is 

included in this appendix. The estimate includes costs for routine annual inspections to be 

conducted on a yearly basis as well as formal periodic inspections to be conducted on a five year 

schedule.

Routine annual maintenance would include mowing of grass and vegetation as well as spraying 

herbicide on the riprap to prevent growth of woody materials and brush. A 5 year cycle is 

assumed for maintenance of roadway aggregate. A ten year cycle is assumed for repairs to the 

riprap, bedding, impervious fill, topsoil, turf, and stoplogs. Maintenance of concrete structures is 

assumed to be on a longer interval at 20 years and would include repair to concrete as well as 
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painting the railings on the super structure. An operations and maintenance summary is 

contained in the attachments at the end of this appendix. 

CONTINGENCY DISCUSSION  

Contingencies for construction, PED, and S and A were estimated using the spreadsheet 

developed by the Cost Engineering Branch and Directories of Expertise in the Walla Walla 

District. Although it is preferable to conduct a meeting with the design team to evaluate the 

factors that determine contingencies used, this was not possible based on  present workloads and 

schedules of team members as well as the complexity and detail of the contingency spreadsheet. 

Contingencies were first developed by the cost estimator. The spreadsheet was then provided to 

the team members for their input. Contingencies ranged from approximately 6% to 38%. The 

contingency risk matrix is shown in the attachments at the end of the appendix.   

DESIGN AND CONSTRUCTION SCHEDULE 

The anticipated design and construction schedule, shown in the attachments at the end of this 

appendix, is based on receiving funding for development of plans and specifications at the 

beginning of FY 2012 and funding for construction the beginning of FY 2013. It is assumed that 

the planning, engineering, and design phase will be completed by the beginning of the fourth 

quarter of FY 2012 and contract award would be completed by the end of FY 2012. The total 

estimated period for construction would be from the beginning of FY 2013 through the end of 

the 2014 construction season.

The anticipated sequence of construction starts with the construction of those features that result 

in the rerouting of the Pomme de Terre River to outlet into the Minnesota River downstream of 

the Marsh Lake Dam. This would aid the construction of subsequent features by diverting the 

flows from the Pomme de Terre River downstream of Marsh Lake. These features include a two 

lane bridge, diversion dikes A and B, and a road raise. The estimated construction period for this 

work would be from October 2012 through the end of June 2013. 

Features that control water levels in Marsh Lake or are associated with the dam are assumed to 

be constructed next. These include construction of a drawdown structure, modifications to the 

existing spillway to facilitate fish passage into the lake, construction of a pedestrian bridge over 

the spillway, and construction of downstream embankments for the fishway and drawdown 

structure. The estimated period of construction for this work is July 2013 through June of 2014.

After the work is completed at the dam, control structures at Louisburg Road at the upstream end 

of the lake would be constructed along with the fish pond levee breach and recreation features. 

This work would extend into the fall of 2014. 

Although the above construction sequence and schedule is considered to be reasonable based on 

the amount of time required for construction of each feature and the logical progression of work 

to optimize efficiency and construction site conditions, it is ultimately up to the contractor to 

determine progression of work. 
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Marsh Lake – Average Annual Costs 

 

Average annual costs are determined by annualizing the sum of the first project costs (construction, 

preconstruction engineering and design, and construction management) and adding interest accrued 

during construction with operations and maintenance costs over the life of the project.  A summary of 

the average annual costs for each project feature is included below: 

 

 

2 3 4 5 6 7 Recreation

Total First Project Costs 3,962,518$    1,603,899$            2,961,839$      519,323$       7,605$       4,601,013$      493,933$        

Interest During Construction 76,941$         39,326$                 72,358$           12,853$         192$          113,063$         12,255$          

First Project Costs + Interest 4,039,458$    1,643,225$            3,034,197$      532,176$       7,797$       4,714,075$      506,188$        

Annualized Project Costs 192,080$       78,137$                 144,279$         25,305$         371$          224,159$         24,070$          

Annual O&M Cost 11,325$         7,245$                   13,503$           800$              50$            20,376$           2,161$            

Average Annual Costs 203,405$ 85,382$         157,782$  26,105$   421$     244,535$   26,231$    

1. Assumes a 50 year period of analysis - 4.125% interest rate.

All recreation 

features

Summary of Average Annual Costs

Marsh Lake Ecosystem Restoration Project

Marsh Lake - Alternative Measures
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