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LAKE EAU CLAIRE MANAGEMENT PLAN 2012 GRANT FINAL REPORT

The 2012 LEC Management Plan consisted of three main components: (1) Water Quality Proposal, (2) Fisheries and Habitat Proposal, and (3) Sedimentation and Erosion Proposal.  All of these components were approved for funding in 2012 and the funded grant activities commenced on October 1, 2012 and after a one year grant extension concluded on January 31, 2015. Although these components are treated separately in the Management Plan they work in unison to indefinitely restore and protect the Lake, to improve water quality and in so doing protect human health.   A brief summary of each of the three main components as proposed and then as completed follows.  For details on technical issues and arguments, design specifications, and budgets and budget justifications see the main body of the 2012 Management Plan which can be found in the Document Center on the LECA website.  

WATER QUALITY PROPOSAL:

AS PROPOSED:  A study of phosphorus sources to the lake revealed that roughly 50% comes from internal loading during the summer.  A significant reduction of this level of internal load could improve the eutrophic conditions that develop during the summer months.  Since most of this internal P arises because anoxic conditions that develop in the western basin of the lake, the efforts concentrated on lowering P levels in the western 200 acres of the lake.  Several alternatives to reducing internal P were evaluated and are discussed in the Management Plan.  The favored choice because of cost, simplicity and the likelihood of long term success was the installation of a destratification system (Option 3, Section V.A.3c).   This system was proposed by the Army Corps of Engineers and involves high pressure compressor driven air injection over a relatively short length of diffuser line located in the deepest portion of the lake.  The prediction is that it will destratify most if not all of the deeper portion of the lake where internal P loading is occurring.  Modeled estimates from the Army Corps are that this will reduce in-lake TP from105 ug/l to 63 ug/l and that mean chlorophyll a would be reduced from 56 ug/l to 34 ug/l.  This TP loading reduction reduces the frequency of exceeding 50 ug/l chla by 61% from a 45% frequency of occurrence to 18% frequency of occurrence. A further reduction in the TP external loading is expected as part of the Lake Eau Claire restoration plan from the spreading of the present river flow over as much as 200 additional acres (810,000 m2).   A significant reduction in flow velocity transport and increased residence time through the restored floodplain above the lake should promote aquatic plant growth and nutrient reduction. So assuming uniform biomass (i.e. macrophytes, epiphytes and plankton) coverage over 200 acres and assuming an average depth of 1 meter the daily SRP reduction in external P source should be significant and add to the benefit of the internal P destratification reduction. 

AS COMPLETED:  The original plan as submitted to DNR with the permit # IP-WC-2012-18-05603 was modified as indicated in the following 2 amendments.  The principles of operation, compressor building location, lake area coverage and other aspects of the total system remained the same.  The requested changes are described in the following amendments.



Amendment 1:  Burial of Pipeline at Shoreline 
Compressed air pipeline run from compressor building into lake to a depth where pipeline is deep enough (roughly 4-5 feet) to avoid ice flow damage.  At the point of lake entry shown in Figure 1 this will require dredging to a distance of 20-25 feet off the existing shoreline.  The 15 compressed air lines coming from the compressor building will be attached to an elevated stairway/boardwalk until they reach the edge of the lake shore where they will be run through buried 8 inch diameter conduit until they reach the lake bottom at a depth of 4-5 feet.  Five airlines will be run through each of three conduit pipes.  To accomplish this design will require digging a 2 foot wide by 30 foot long trench with a slope of about 20-30 degrees.   This will be a wedge shaped trench requiring the removal of no more than 3 cubic yards of material.  This could be done manually or with a small backhoe excavator.  A temporary retainment barrier may be required and if so will be used on each side of the trench during excavation and placement of the conduit.  Once the conduit and airlines are installed in the trench the retainment barrier (if required) will be removed and trench refilled with the originally excavated material.   A description of trench and placement is shown in Figure 2.  The entire process should be completed in less than a week.

Amendment 2:  Submerged Compressed Airlines, Aerator Type, GPS Coordinates  Compressed air pipe line supply description and distribution, design characteristics of aerators to be used, and GPS location coordinates of the submerged aerators on the lake bottom are illustrated in Figure 3.   This new design has the advantages of being more efficient, easier to install and repair, and easier to fine tune the performance.   A lower annual operating cost and a better and larger footprint for the lake destratification area is projected for this new design.  These improvements are largely due to better dispersion of the air supply units throughout the complex bathymetric surface of the lake and because of the high level of fine bubble production by each of the 15 aerator units.  Figure 3 shows the approximate underwater paths for the airlines.  Some of the actual runs were someone displayed from original design specs to avoid   underwater features and obstructions and shorten length where possible.   
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Figure 1:  Boardwalk and Pipeline Path from Compressor Building to Lake
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Figure 2:  Transition Description of Pipelines from Boardwalk to Lake Bottom.  
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Figure 3: New 15 Aerator Initial Design Layout


FISHERIES AND HABITAT PROPOSAL:   The proposal calls for adding coarse woody habitat throughout the lake on a controlled basis through the use of blanket permits from DNR and Eau Claire County where required.  This process was initiated in 2011 to install both modified half-log structures and tree falls. This is a long term ongoing activity since replacement of habitat will be a continuous issue.  The LEC Association sets some annual funds aside for this process, but local and state support will be required particularly during the initial phases of the habitat restoration effort.   With the exception of tree falls most of the labor has been voluntary and comes from local invested individuals and organizations like sportsman and fishing clubs. Therefore most of the cost has been for materials and transportation of materials.  So far from the first year of operation things have gone according to plan.  A pontoon boat was purchased by the LECA to help perform the installations.  Roughly 50-100 installations were planned per year until adequate habitat is restored. 

What adequate habitat means for LEC is an open question, but as of the 2014-15 management plan the sustainable target number was set at 500 in situ structures. As of the end of 2015 roughly 250 habitat structures have been installed for 62/year since the grant was initiated in 2012 which meets the 50-100 structure/year quota set in the LECAMP.  As designed once the total reaches 500 they will be maintained at a steady state average after that point with this annual replacement number is yet to be determined.

SEDIMENTATION AND EROSION PROPOSAL:  

As Proposed:  An intensive GIS and on the ground evaluation of sediment sources and deposition was conducted over two years for the north shore of the lake and the Eau River.  The primary conclusion was that sedimentation from the tributaries along the north lake shoreline and the river could be shut-off by adding new sediment traps in specific locations.  For the north shore of the lake two new sediment traps are proposed on Muskrat Creek and NW Creek.  This would make five existing traps along the north shore.  The main sediment load to the lake comes from the Eau Claire River and three traps are proposed to handle the sediment load there. If the sedimentation levels remain as they have over the last 73 years this would amount to a 6,900-8,500 yd3/year reduction in sediment advancing towards the lake. In Section C three sediment traps are proposed for installed at TWB, GPT and SRT (see 2014-15 MP Report on the LECA website).  Once these traps are installed and maintained as needed the bed load supply of sediment would gradually be reduced between the traps and between TWBT and the lake.  This is primarily the result of the river bed scouring as sediment is removed by the traps.  As the sediment is removed the flow velocity (at the same river stage height will diminish and sediment transport should decline below the TWB trap as long as no new large erosion sources develop.  This will eventually expand navigable areas of the river and also restore original aquatic habitat areas within the flood plain.  As an example the main river channel between TWB and GPT would amount to an average annual deepening of the entire width of the river channel of 3.2 to 4.3 inches between these end members.  Within three years this could increase the depth of the river by as much as a foot.  By time this condition is reached it is important that the main river channel flow rate be reduced by opening flood plain meander channels and sealed oxbows. This should also help to restore some of the valuable fisheries and other wildlife habitat in the headwater area of the lake, since the deepening of the main channel could make these areas accessible again (see LEC Reconnectivity Plan on LECA website). 

As Completed:  The Eau Claire River traps at TWB and GP were completed as defined in the 2012 Management Plan and accompanying permits.  Both traps were completed by mechanical dredging in late summer 2013 and because of excessive flooding in 2014 they were cleaned out again in late January of 2015.

The Skid Row Trap was completed in October 2013 by hydraulic dredging and although it was designed and permitted to have a total capacity of 40,000 yd3 only 20,000 yd3 were slated for 2013.  Bathymetric post surveying indicated that in reality only 13-14,000 yd3 of bulked (wet in situ) sediment was removed. As with the TWBT and GPT much of this trap’s capacity was taken up by excessive well above average annual river discharge rates in 2014 and again in 2015.  

It was in 2009 that the original stream surveying and sediment trap design was conducted and rapidly escalating per yard costs since then have made it difficult to maintain the original construction and maintenance costs.   This coupled with recent way average yearly stream discharge rates have budgeted and progress on the overall sediment management plan difficult.   

Original Project Budgets

Water Quality – Aeration System for Destratification

	
	Project Costs

	Items
	Requested Funds
	Cost-Share Value
	Total Costs

	 1. Salaries and benefits1
	
	$10,000
	$10,000

	 2. Consulting Services2
	$4000
	$4,000
	$8,000

	 3. Purchased services3
	
	$400
	$400

	 4. Other purchased services4
	$6,000
	$6,000
	$12000

	 5. Plant material
	
	
	

	 6. Supplies5
	$70,000
	$10,000
	$80,000

	 7. Depreciation
	
	
	

	 8. Hourly equipment charges
	
	
	

	 9. State Lab of Hygiene Costs
	
	
	

	10.Non-SLOH Lab costs6
	$2,000
	$9,000
	$11,000

	11.Land or easement acquisition value
	
	$8,000
	$8,000

	12.Associated acquisition costs
	
	$2,000
	$2,000

	13.Other7
	
	$850
	$850

	TOTALS
	$82,000
	$50,250
	$132,250









Fisheries and Habitat

	
	Project Costs

	Items
	Requested Funds
	Cost-Share Value
	Total Costs

	 1. Salaries and benefits1
	
	$6,000
	$6,000

	 2. Consulting Services
	
	
	

	 3. Purchased services3
	
	$200
	$200

	 4. Other purchased services
	
	
	

	 5. Plant material8
	$2,500
	$3,000
	$5,500

	 6. Supplies9
	$3,000
	$2,000
	$5,000

	 7. Depreciation
	
	
	

	 8. Hourly equipment charges10
	$2,475
	
	$2,475

	 9. State Lab of Hygiene Costs
	
	
	

	10.Non-SLOH Lab costs
	
	
	

	11.Land or easement acquisition value
	
	
	

	12.Associated acquisition costs
	
	
	

	13.Other7
	
	$850
	$850

	SUBTOTALS
	$7,975
	$12,050
	$20,025



Sedimentation and Erosion

	
	Project Costs

	Items
	Requested Funds
	Cost-Share Value
	Total Costs

	 1. Salaries and benefits1
	
	$4,000
	$4,000

	 2. Consulting Services
	
	
	

	 3. Purchased services3
	
	$400
	$400

	 4. Other purchased services11
	$110,000
	$113,000
	$223,000

	 5. Plant material
	
	
	

	 6. Supplies
	
	
	

	 7. Depreciation
	
	
	

	 8. Hourly equipment charges
	
	
	

	 9. State Lab of Hygiene Costs
	
	
	

	10.Non-SLOH Lab costs
	
	
	

	11.Land or easement acquisition value
	
	
	

	12.Associated acquisition costs
	
	
	

	13.Other
	
	
	

	TOTALS
	$110,000
	$117,400
	$227,400



GRAND TOTAL FOR A, B, and C                        $199,975                  $179,700        $379,675                                                            

Budget Justification for Footnotes in Budgets A, B, and C Above

1. Salary and Benefits: This is cost sharing for Dr. Zika’s time in overseeing this project.  As a professional consultant for industry and government agencies such as the EPA he normally receives daily consulting fees of $500-$1000 plus expenses.  Therefore at $500/day for the duration of this project he is committed to 40 days.  He is currently a professor at the University of Miami and this amount of time consulting is legally provided under contract terms of employment with the University.  This consulting time will be subdivided between the separate projects.

2. Consulting services: This is for having an engineering consultant familiar with installation of lake aeration systems provide oversite in the design and construction of aeration system for the lake.  The LEC Association has already employed Mr. James Wedepohl (formally with DNR) as a consultant in the design of the lake aeration system.  He has agreed to continue in a consultant capacity during the construction and startup phases.

3. Purchased services: Mainly for office related costs, communications, and shipping costs.

4. Other purchased services: These are costs for equipment and personnel for installation of aeration pipe line and for diver expenses.   Two weeks have been scheduled for the installation time.

5.  Supplies: This includes all the material costs for the aeration system (i.e compressor,  3-phase power converter and other electrical hardware, valves, piping, iron ballast, strapping, etc.)

6.  Non-SLOH Lab costs:  To determine the operating parameters and establish the effectiveness of the aeration system pre-installation and post-installtion monitoring will be conducted.  This will be done as it has been in the past with members from the Beaver Creek Reserve and Wildland School in Eau Claire County.  Dr. Zika will supply some of necessary equipment and supplies from his lab at the University of Miami.  Among the measured parameters oxygen, phopshate, light penetration, and phytoplankton speciation will be evaluated. 

7. Other:  These funds will be used to cover insurance costs for liability exposure to the Lake Association.  Of the activites the Association is promoting through the management plan, the liability  risks associated with them increase. 

8.  Plant material: As discussed in the objectives section, tree falls will be widely used around the lake to increase CWH.  Where existing shoreline trees are used for CWH,  they will be replaced with newly planted shoreline trees.  In addition in certain location selected shoreline or aquatic plants such as bull rushes will be established as shoreline habitat and for shoreline erosion protection.

9.  Supplies: These funds are to be used for installation of tree falls and half log structures for fish habitat.  Included in the list of supplies are strapping , concrete block, etc.

10.  Hourly equipment charges:  Some funds will be required for moving and installing trees for tree falls.  Some of these trees will be moved and installed during the winter months to take advantage of ice cover.

11.  Other purchased services:  Paying for sediment removal in the two traps in the river above the lake.  The lowest price we have been quoted by one company is $4.00/yd3.   A price of $4 to $5 was used to determine the size and cost of the upstream sediment traps at SRT and GPT sites (see Table 9). 

Original Project Timelines

This project is designed to be started in the late Summer of 2012 and completed over a two year period.  Assumming that the project begins on schedule the major tasks are projected for completion by September 30, 2014.  See Appendix  C for timeline details. 

 Project Timelines

	NUMBER
	TASK
	RESOURCE
	START
	END
	DURATION

	1
	Boat Landing Invasive Species Creel Reporting Surveys and Education
	Beaver Creek & LEC Volunteers
	10/01/2012
	11/01/2014
	525

	2
	Aeration Detail Design
	Engineering Consultants
	11/01/2012
	02/02/2013
	63

	3
	Aeration Construction Phase – Pipe Line Installation
	TBD & Volunteers
	07/01/2013
	07/01/2014
	165

	4
	Aeration Pump House Construction
	TBD & Volunteers
	07/01/2013
	10/31/2013
	85

	5
	Aeration System Startup & Testing Phase
	LEC Assoc. & Beaver Creek Reserve & Wildland School
	05/01/2014
	11/01/2014
	128

	6
	Install Tree Falls and Half-Log Structures – Ungoing Program
	LEC Assoc., DNR, Local Volunteers
	10/01/2012
	12/31/2014
	564

	7
	Sediment Removal Engineering Completion Design Phase & Contract Development 
	TBD & LEC Assoc.
	10/01/2012
	04/01/2013
	124

	8
	Sediment Removal Projects
	TBD, DNR, LEC Assoc.
	05/15/2013
	11/01/2014
	369

	9
	River Flood Plain Restoration Flow Study & Deposition Rate Surveys
	DNR & LEC Assoc.
	10/01/2012
	12/31/2014
	564

	10
	Submit Project Final Report
	LEC Assoc.
	-
	01/31/2015
	-




Project Deadlines and Expenditures:  The only major delay in schedule was for the aeration system completion and startup operation which was completed in summer of 2015.  This was about one year behind schedule.  The delay was largely the result of aerator compressor building and pipeline land acquisition problems and a re-engineering and construction design of the complete system (see section on water quality above for more details).
Total expenditures for the grant period $618,747.37 of which $418,772.37 was cost sharing from the LECA, LECD, Eau Claire County, and local townships.  This is far in excess of the total committed grant cost sharing of $179,400.  Also what is not included in the cost sharing is the generous volunteer support from the LEC community of $45,684 ($12/hour) and an estimated volunteer professional support of roughly $85,000 ($500/day). 
  

Actual Lake Management Grant Expenses
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Lake Rehab.

DateCk. No.Issued to DescriptionFisheries HabitatSedimentationWater Quality

10/1/121156Fred PossBlock for fish cribs100.94$            

10/8/121157Rod ZikaSupplies for fish cribs and printer ink427.71$            

10/8/121158Marine Plus, Inc.Pontoon repair122.82$            

10/8/121160Fred PossLoader & meals for fish crib workers270.00$            

11/6/121162Kunz Woodworking16 1/2 logs for fish cribs200.00$            

11/27/121164Wisconsin DNRPermit application fee603.00$            

11/29/121165Wisconsin DNRPermit application fee603.00$          

1/5/131168Fred PossSupplies & lunches15.57$              173.56$            54.64$            

1/6/131172Rod ZikaComputer, Microsoft Office, Expert GPS, Ticket314.57$            1,114.54$         199.95$          

1/7/131173Eau Claire Press Co.Ad168.46$          

1/20/131175Fred PossCertified mail and meals89.63$              49.39$            

2/18/131178Eau Claire Press Co.Ad138.28

3/2/131179Fred PossCertified mail, copies, inspection of Cedar Lake system32.58$              75.77$            

3/10/131181Advanced Engineering ConceptsMeetings with County & Client; Site Visit & field work4,008.70$         

3/23/131182Fred PossMeals & copies15.40$              108.03$          

4/7/131185Advanced Engineering ConceptsSpecs for Skid Row & Monumentation of haul routes6,212.61$         

5/1/131187Fred PossMeals & copies48.19$              

5/15/131188Media mdPublic Meeting Notice52.40$              52.41$            

5/28/131191Rod ZikaSupplies & Travel179.00$            656.54$            35.00$            

6/2/131192Advanced Engineering ConceptsComplete Plans, Bid out project, Permits5,437.41$         

6/2/131194Fred PossCopies, Meals, Boat Repair234.58$            

6/10/131202Artisan and Truckers Casualty CO.Insurance on Pontoon210.00$            

6/10/131203Advanced Engineering ConceptsMeeting, permitting, bid opening, mileage2,304.16$         

6/18/131206J and M DredgingMobilization20,000.00$       

6/30/131207Fred PossMeals , supplies, registration to Northwest Lakes Conference23.64$              100.00$            

6/30/131208Augusta HardwareCable Ties50.00$              

6/30/131209Lampert LumberBlocks & cable ties199.37$            

6/30/131210Fred PossCopies, Bobcat, labor to cut branches99.91$              

7/9/131213American Express Excavation LLCClean sand traps - northside creeks1,310.00$         

7/9/131214Fred PossMeals, Pontoon repair & gas82.84$              

7/23/131216J&M DredgingGrubbing, Mobilization, Excavation of berms36,782.45$       

8/4/131219Bryan LocherStudent Intern1,025.00$         

8/4/131220Phillip RynishStudent Intern231.60$            

8/4/131221Rod ZikaSupplies57.99$              212.17$            

8/5/131222Dan EsserJack for Pontoon trailer84.39$              

8/7/131223Media MDPublic Meeting Notice63.22$              63.21$              63.21$            

8/7/131224Advanced Engineering ConceptsStaked berm, topo dredged sites, topo stockpile2,731.26$         

8/18/131228J&M DredgingDredging40,000.00$       

8/20/131229Phillip RynishStudent Intern100.00$            75.00$              

8/20/131230BKKC, LLCRent & cleaning service for cabin126.36$            126.36$            

8/23/131232J&M DredgingDredging13,555.30$       

9/5/131234Krueger & Stienfest, Inc.Dredging20,000.00$       

9/13/131235Krueger & Stienfest, Inc.Dredging50,000.00$       

9/25/131236Krueger & Stienfest, Inc.Dredging22,745.18$       

10/5/131237Bill's WeldingMetal Gate305.95$            

10/5/131238Kunz Woodworking16 1/2 logs delivered320.00$            

10/5/131239Fred PossBobcat175.00$            

10/9/131240Krueger & Stienfest, Inc.Dredging56,892.60$       

10/10/131241Augusta HardwareCable Ties40.00$              

10/10/131242Lampert LumberBlocks39.62$              

10/26/131243J&M Dredging/Morey Fam. FarmsDredging18,950.00$       

10/29/131244J&M Dredging Dredging25,001.00$       

11/7/131245Eau Claire CountyReview of CSM400.00$          

11/7/131246Eau Claire CountyVariances for the aeration site185.00$          

12/7/131247Fred PossCopies18.99$            

1/16/141252Real Land Surveying, LLCSetting benchmarks, verify sand quanity1,780.00$         

1/27/141253Real Land Surveying, LLCTwo Lot CSM1,200.00$       

1/31/141254J&M DredgingDredging11,790.00$       

1/31/141255J&M DredgingDredging5,807.25$         

2/15/141256Allen Hendricks & Coop CUDown payment on Aeration lot500.00$          

2/15/141257Vinopal Title and Abstract LLCTitle work400.00$          

2/15/141258Vinopal Law OfficeLegal work for lot purchase and land contrace200.00$          

2/15/141259EC County Register of DeedsRegister with the County63.00$            

3/28/141268Krueger & Stienfest, Inc.Dredging16,626.42$       

4/16/141275Opelt Sand & Gravel, LLCCleaning sand traps on north side traps750.00$            

5/15/141280Fred PossMeals50.48$              
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6/17/141285Krueger & Stienfest, Inc.Aeration lot work14,000.00$       

6/29/141295Lampert LumberBlocks, Manilla rope, cable ties252.33$            

6/29/141296Fred PossGas for Pontoon23.33$              

6/29/141297Advanced Engineering ConceptsAeration site conditional use permit1,593.70$       

7/6/141301Kunz Woodworking16 1/2 logs192.00$            

7/6/141302Fred PossLabor & bobcat rental185.00$            

7/13/141305John SelzMeals46.25$              

7/16/141307Artisan and Truckers Casualty Co.Pontoon Insurance188.00$            

7/19/141309Anna MaresSet the oxygen meter25.00$            

7/20/141310Christopher KunzChipped brush and cleanup after fish crib build200.00$            

7/28/141311Advanced Engineering ConceptsAeration site meeting and driveway & address permits1,183.59$       

8/13/141313Bill's WeldingGate250.00$            

8/24/141317Krueger & Stienfest, IncAeration lot work3,814.80$         

9/9/141321Advanced Engineering ConceptsStaked building corners, topo of aeration conduit route1,403.95$       

10/9/141325The Ad-DeliteBuilding Fish Cribs ad132.00$            

10/18/141326Kunz Woodworking16 1/2 logs240.00$            

10/18/141327Fred PossLabor & supplies for fish crib build277.41$            

11/10/141329LEC Protection & Rehab. DistrictInstall primary, transformer service to aeration building3,813.50$       

12/5/141332Dickinsen InsuranceLiability and building insurance849.00$          

12/26/141335Fred PossMeals30.00$              

1/3/151337Fred PossRent of Senior Center and copies110.11$          

1/7/151339Eau Claire Energy CoopElectric useage33.51$            

2/1/151342Eau Claire Energy CoopElectric useage34.67$            

2/8/151343Allen Hendricks&Coop. CULand Contract Payment1,025.00$       

2/16/151345Krueger & Stienfest, Inc.Aeration site work19,400.00$     

2/19/151347Tri County NewsPublic Hearing73.50$              73.50$              73.50$            

3/1/151349Dept. of Natural ResourcesPontoon Registration32.00$              

3/1/151350Eau Claire Energy CoopElectric useage34.67$            

4/3/151353Eau Claire Energy CoopElectric useage34.67$            

4/3/151354Air Diffusion SystemsDown Payment on Aeration System61,165.00$     

4/6/151356John HaugenFirst Draw on building contract30,000.00$     

4/13/151358Eau Claire CountyBoardwalk permit220.00$          

4/15/151359Opelt Sand & Gravel, LLCCleaning of sand traps on north side creeks1,400.00$         

5/3/151363Eau Claire Energy CoopElectric useage35.44$            

5/16/151365Farrell Equip.&Supply8" x 20' Culvert592.20$          

5/28/151368WI DNRDonation 500.00$          

5/29/151369Eau Claire Energy CoopInstall permanent service860.00$          

6/3/151371Eau Claire Energy CoopElectric useage35.12$            

6/3/151372Air Diffusion SystemsBalance on Aeration System56,462.94$     

6/14/151375Craig VinopalLabor on installation of Air Lines175.00$          

6/14/151376Kevin GreenLabor on installation of Air Lines and sharpening chain saw20.00$              70.00$            

6/20/151378Craig VinopalLabor to cut a path through the woods, food for installation crew276.00$          

6/24/151381John HaugenAeration building contract19,606.09$     

6/27/151384John HaugenAeration building contract5,000.00$       

6/27/151385Air Diffusion SystemsInstallation and startup of Aeration system8,005.37$       

7/6/151390Artisan & Truckers Cas. InsPontoon Insurance72.00$              72.00$            

7/27/151392LEC Protection & Rehab. DistrictFish Crib supplies702.75$            

7/27/151393Advanced Telemetry Systems, Inc.Walleye project2,800.00$         

8/25/151400Tech Sales CompanyDigital probe assembly with 10-meter cable769.63$          

8/26/151402Advanced Telemetry Systems, Inc.Walleye project589.00$            

9/12/151404Fred PossSupplies and meals for fish crib installation257.51$            

9/15/151405Fred PossLabor at the aeration site261.94$          

9/15/151406Fred PossLabor for pine branch cutting80.00$              

9/15/151407Trails Edge SaloonMeals for fish crib installation crew63.00$              

9/15/151408Fred PossMeals for pine branch cutting crew34.75$              

10/15/151413Fred PossOil and gas for pontoon42.83$              25.42$            

10/15/151414Bill's WeldingFixing steel dock for aeration site 150.00$          

10/15/151415K&M LandscapingRock and labor to set rip rap2,040.00$       

10/23/151416Rick BaaderSkid Steer for fish crib installation72.00$              

12/10/151422LEC Protection & Rehab. DistrictFish Crib supplies474.23$            

12/26/151425Travis ElectricHeater for Compressor House479.55$          

10,352.84$      387,601.11$    220,793.42$  
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Trenching Detail

Each grid box is 8 ft wide x 1t high.
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Draving by N. Trombly
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