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PREFACE 
 
 
 

The Spring Lake Habitat Rehabilitation and Enhancement Project, constructed by the 
Corps of Engineers, was completed in June 2006. In accordance with Section 906(e) of the 
Water Resources Development Act of 1986, and policies set forth in the Fourth and Fifth Annual 
Addenda, the U.S. Fish and Wildlife Service has responsibility for the operation and 
maintenance of project features located on the Upper Mississippi River National Wildlife and 
Fish Refuge.  The Corps of Engineers has prepared this manual to assist the U.S. Fish and 
Wildlife Service in fulfilling this responsibility. 
 

The manual and appendices contain the latest information pertinent to operation and 
maintenance of this project. The project as designed and constructed will improve the quality of 
habitat for a variety of fish and wildlife species in the Spring Lake area of pool 5.  The planning, 
design, and construction of the project were the result of a cooperative effort on the part of the 
involved Federal and State agencies and the public.  The continuation of this cooperation and 
coordination as part of the operation and maintenance of the project will be important to the 
success of the project and is strongly recommended. 
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 INTRODUCTION 
  

This manual has been prepared to serve as a guide for the operation and maintenance of 
the Spring Lake Islands Habitat Rehabilitation and Enhancement Project (The Project) in Buffalo 
County, Wisconsin.  Operation and maintenance instructions presented are consistent with the 
general procedures found in the Spring Lake Islands Definite Project Report dated August 2003.  
This manual has been written for project and management personnel familiar with the project. It 
does not contain detailed information which is common knowledge to personnel or which is 
presented in other existing manuals or regulations.  
 

For ease in use, this manual is divided into two sections. 
 

Part I.  This section describes the project features and provides historical information on 
the project. 
 

Part II. This section gives details on the operation and maintenance of the project.     
 
 
 

PART I - PROJECT FEATURES AND CONSTRUCTION HISTORY 
 
 
AUTHORIZATION AND LOCATION  
 

The Spring Lake project was authorized under the provisions of the 1985 Supplemental 
Appropriations Act (Public Law 99-88) and Section 1103 of the Water Resources Development 
Act of 1986 (Public Law 99- 662).  The project is located in the lower portion of pool 5 at 
Buffalo City, Wisconsin.  The project lies within the Upper Mississippi River National Wildlife 
and Fish Refuge (Refuge).  Project drawings (appendix A) show the location of the project. 
 

The project is located on Federal lands managed as a National Wildlife Refuge.  As such, 
operation and maintenance of those features are to be carried out in compliance with Section 
906(e) of the 1986 Water Resources Development Act and policies set forth in the Fourth and 
Fifth Annual Addenda. 
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DESCRIPTION OF THE PROJECT  
 
General/Background 
 
 The Spring Lake Islands Habitat Rehabilitation and Enhancement Project is the second 
and final phase of a multi-phase effort to restore the backwater area of Spring Lake.  Since 1939, 
over 90 percent of the island acreage in the Spring Lake area had been lost to erosion.  
Accompanying the island loss was a decline in habitat quality for the backwater fish community, 
migratory waterfowl, and a wide variety of other wildlife that use islands and shallow protected 
aquatic habitats. 
 
 The primary feature of the project was restoration of about 10,000 lineal feet of 
islands/mudflats covering about 36 acres.   A single rock sill will help enclose the upper portion 
of Spring Lake and reduce flows to create the more quiet water conditions conducive to a healthy 
backwater fish community.    
 

The Definite Project Report and Integrated Environmental Assessment (SP-25), Habitat 
Rehabilitation and Enhancement Project, August 2003, provides additional details on the project. 

 
For the purpose of this O&M manual the two islands (Island E1 and E3) constructed for 

channel maintenance are not part of this manual. 
 
Design Considerations  
 

The islands were designed to serve a number of functions in the 500-acre Spring Lake 
area.  The most important of these are to (1) restore habitat diversity; (2) reduce flows and 
current velocities, especially during the winter; and (3) reduce the effects of wind and wave 
action.  All of the islands contribute to improving habitat diversity.  Islands 1, 2, and 4, in 
conjunction with the rock sill, were designed to reduce flows entering Spring Lake.  They also 
serve to protect the area from winds.  Interior Island 3 primarily serves the function of protection 
from the dominant winds during the summer growing season.  This interior island was located in 
a manner to channel flows within to maintain the deeper areas that exist within Spring Lake.  
Maintaining a diversity of water depths within the bay is desirable from a fish habitat 
perspective. 
 
 A number of considerations went into the basic island cross section.  Island width is 
necessary to provide the mass to withstand river forces and insure the islands do not breach or 
erode away during the 50-year project life.  However, excessive width was undesirable from the 
perspective of cost control.  Total island widths ranged from approximately 60 feet to 145 feet, 
depending upon island location and height.  These were considered to be the minimum widths 
necessary to insure stable islands. 
 
 Habitat objectives of the project included the creation and/or enhancement of summer 
and overwintering habitats for Centrarchids.  A large amount of fine borrow was dredged from 
within the upper area of Spring Lake as a result.  Borings had shown that the vast majority of the 
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accessible borrow material within the upper area was fine materials.  From a stability and 
constructability perspective it is not desirable to place fine materials in the water.  Therefore, the 
bases of the islands above the normal summer water surface elevation() were constructed of 
granular fill (sand). 
 
 The bulk of the material (fine fill) placed above the sand had no special requirement other 
than it had to be borrowed from within Spring Lake.  The top 12 inches of the fine fill had the 
requirement that no less than 40 percent of the material had to pass a 0.075 mm sieve.  The 
purpose of this requirement was to ensure sufficient fine material content for good vegetation 
growth. 
 
 Island heights varied for two reasons.  First, on the exterior islands 1, 2 and 4 it is 
desirable to have the islands decrease slightly in elevation from the upstream to the downstream 
to ensure they overtop at about the same time.  This prevents concentration of overtopping flows 
that could lead to erosion problems.  Secondly, varying heights were desired to create different 
habitat conditions for vegetation.  For example, the upper portion of Island 2 is 1-foot higher 
than the lower portion of Island.  Different vegetation communities have developed on the 
islands because of these elevation differences.  
 
 The interior and exterior edges of the islands consist of sand berms constructed to above 
normal summer water elevation.  These sand berms are designed to be sacrificial in the sense that 
some erosion is expected, as wave action will erode this material and create a stable beach zone.  
Erosion of the islands is controlled by rock vanes, groins, and bio-engineering.  The end result is 
a stable scalloped shoreline. 
  
 Rock bank protection was used to protect the ends of the islands.  For those island ends 
more exposed to erosive forces and for the connections with the rock sills, a round end design 
was used.  On one end of Islands 2 and 3 a flat end design was used.  The flat end design is more 
economical, the trade-off being that it is not as effective as the round end design in preventing 
erosion on the back side where the rock protection ends.  The trade-off was considered 
acceptable in these locations because they are well protected sites.  
 
 Two turtle mounds were placed on Island 3 and one each on islands 1 and 2.  The 
mounds are areas that are all granular fill material which provides sand substrate for turtle 
nesting. 
 
 Wildlife Loafing Structures (dead trees) were placed at all four islands.  These structures 
provide a place for birds to rest and for a shallow water fish refuge.  Two different details for the 
loafing structures were used.  The trees located in areas more susceptible to being swept away 
used rock to anchor the structures while the others did not.   
  

A rock sill was designed to complement the islands in reducing flow into the upper area 
of Spring Lake.  Since the entire complex will be overtopped at certain times by high water, the 
rock sill was designed with a lower top elevation than the islands to serve as a hard point for 
initial overtopping.  This minimizes erosion potential on the islands from overtopping flows. 



 
Page 4 

 
 The rock sill was designed with a top elevation of 661.0.  It was designed to be 
overtopped by the 50-percent chance (2-yr) event.  The purpose is to allow high water events to 
flow through and promote the scouring of fine sediments from the bay. 
 
 A notch was placed in the rock sill with a bottom elevation of 658.0 to allow a flow of 10 
cubic feet per second into the upper area of Spring Lake for water quality purposes.  Monitoring 
of the flows will be done by the Wisconsin DNR   
   
CONSTRUCTION HISTORY  
      

The contract for the Spring Lake Islands project was awarded in August 2004 to L.W. 
Matteson, Inc., #1 South Point, P.O. Box 667, Burlington, Iowa 52601-0667.   

 
Construction began on 25 October 2004 and was substantially completed on 5 July 2006.  

In addition, final project clean-up was completed at that time.  
 
Construction Issues –  

1. The material for the mudflats was to be a combination of granular and, 
random and fines.  Because the specifications were not specific enough the 
contractor was going to use primarily granular material. A modification was 
execute to enlarge the fine borrow area so the above mixture of materials was 
placed in each mudflat. 
 

2. In the spring of 2005 a pool wide drawdown (approximately 1.5 feet) was 
initiated by Operations Division.  The purpose behind this drawdown was to 
mimic the occurrence of low water that would occur naturally on the Upper 
Mississippi River if it were not impounded and regulated to maintain adequate 
water depths for commercial navigation.  This drop in water level did hamper 
the contractor’s ability to move their large hydraulic dredge into and out of the 
Spring Lake complex.   

 
3. In addition to using the dredge to pump granular material to build the Spring 

Lake Islands, an option was built into the contract so the dredge would also 
provide channel dredging services near historic dredge cuts to support 
navigation during the drawdown.  The supplemental granular material dredged 
from the navigable channel was placed a few miles upstream to create two 
O&M islands, E and E1.  These island features are not part of this manual. 

   
Initial seed mixes and willows were planted in the spring of 2006.  Two seed mixes were 

used on the islands (Appendix D).  Trees and shrubs species typical to floodplain forests were 
planted on the islands in April of 2008.  Tree and shrub plantings maps can be found in appendix 
F.  These trees and shrubs included red-osier dogwood, nannyberry, highbush cranberry, 
ninebark, swamp white oak, silver maple, and hackberry. 
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The construction cost of the project was $3,436,473.  Approximate material quantities 
were as follows: 
 

Island granular Fill   234,915 cubic yards 
Island Random Fill     51,390 cubic yards   
Island fine Fill      23,656 cubic yards    
Island groins/slope protection rock     6,622 tons  
Rock Sill/Rock Mound    13,442 tons  

             
 
 
   PART II - OPERATION AND MAINTENANCE 
 
 
GENERAL RESPONSIBILITIES AND PROCEDURES  
 
Approved Responsibilities  
 

Operation and maintenance responsibilities for the Spring Lake Islands project were 
originally outlined in the Definite Project Report for the project.  The acceptance of these 
responsibilities was formally recognized by an agreement signed by the U.S. Fish and Wildlife 
Service (USFWS) and the St. Paul District, Corps of Engineers.  This agreement, dated, is 
contained in appendix B.  The capability of the USFWS to carry out the responsibilities 
described below will be contingent upon the passage of sufficient appropriations by Congress.  
   
District Manager  
 

Typically, the USFWS operation and maintenance responsibility for habitat projects 
located within the Refuge is given to the District Manager in charge of the Refuge District where 
the project is located.  For the Spring Lake Islands project, the current address for the District 
Manager is 51 East Fourth Street, Room 101, Winona, Minnesota 55987.  Hereafter, for the 
purposes of this manual, when describing responsibilities, etc., the term "District Manager" will 
be used. 
 
Inspections  
 

The District Engineer or his representative will be kept informed on operation and 
maintenance activities for the Spring Lake Islands project through periodic inspection of the 
project by the Corps and through review of an annual report submitted by the USFWS.  A 
representative of the Corps will coordinate the periodic inspection in advance with the USFWS.  
The first inspection will occur within 5 years after project completion.  Subsequent inspections 
will occur at 5-year intervals.  After the first 10 years of project operation, the Corps and the 
USFWS will jointly review the inspection plans and make any appropriate revisions.   
 

The findings of the periodic inspections will be transmitted to the USFWS and could 



 
Page 6 

include recommendations for any remedial work considered necessary to maintain the habitat 
project in a satisfactory condition.  Any agreed upon remedial work should be completed as soon 
as possible by the USFWS as described in the Memorandum of Agreement between the USFWS 
and the Corps. 
 

An inspection of the project should be made by the District Manager (or a designated 
representative) once a year as a minimum.  The frequency for inspection will be subject to 
review by the USFWS and Corps and could change upon mutual agreement of both parties.  The 
timing of the inspection can be made at the discretion of the District Manager.  No special 
inspections are required after high water events as they occur on an almost annual basis.  The 
annual inspections should be sufficient to reveal any problems or damage caused by high water 
events.   

 
 
Annual Report 
 

An annual report covering inspection of the habitat project shall be submitted to the St. 
Paul District, attn: Construction-Operations Division, at the end of the calendar year.   The report 
should briefly summarize the condition of the project and any maintenance or repairs required 
during the reporting period. 

 
  
OPERATION 
 
 There are no required operational requirements associated with the Spring Lake Islands 
project.   
 

LD 5 Dike Gates/Culverts Operations - There are opportunities to evaluate if closing the 
three gates in the culverts along the dike affect winter current velocities, especially at the channel 
near Island 3.  This closure (Dec-Mar) is performed by LD personnel at the request of the 
Wisconsin DNR. 
 
 
MAINTENANCE  
 

Because of the relatively straightforward nature of the project, only a few maintenance 
instructions are considered necessary. 

 
Not all project features will require maintenance.  The U.S. Fish and Wildlife Service 

will maintain the project necessary for the project to function properly and provide the benefits 
for which it was designed.  Categorization of project feature maintenance as either “critical,” 
“non-critical,” or “dynamic” was established in the Definite Project Report.  Critical features are 
those that must be maintained for structural integrity or for the feature to provide the majority of 
the habitat benefits for which it was designed.  Non-critical features are those where minor 
change is acceptable and the need for maintenance will be considered on a case-by-case basis.  
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Dynamic features are those where river forces will be allowed to shape the features with no 
future maintenance anticipated.  Categorizations of project features are listed below: 

 
Critical – Must Be Maintained or Repaired 
 
 Rock sill tie-in points with islands 
 Rock end protection 
 Rock groin or vane tie-in points with islands 
 Rock sill notch kept clear of significant debris that reduce flow 
 Major damage to rock sills 
 
 
Non-Critical – Maintained or Repaired if Determined Necessary 
 
 Individual rock groins or vanes 
 Island shorelines 
 Minor damage to rock sills 
 
Dynamic – No Maintenance 
 
 Mudflats 
 Sand tips on islands 

Borrow sites 
Access channels 

 
Pertinent sections of the construction specification are contained in appendix C to be used 

as applicable in procuring replacement rock or other materials. 
 
 
INSPECTIONS, TESTS, AND OPERATIONS FOLLOWING MAJOR STORMS OR 
FLOODS 
 

As stated in the Memorandum of Agreement between the USFWS and the Corps, the 
Corps will be responsible for any mutually agreed upon repair and rehabilitation of the Spring 
Lake Islands project that may be needed as a result of a specific storm or flood. 
 

Should inspection of the project area following a major flood or natural disaster disclose 
substantial damage to the project, the Corps and USFWS will meet and discuss the appropriate 
course of action in light of original project design.  The options of rehabilitation or abandonment 
of the project may be considered at this time.  Any decision would be carried forth only upon 
written mutual agreement of the USFWS and the Corps.  Included within such agreement would 
be a description of the agreed upon course of action and funding responsibilities, if any.  
     
 
PROJECT MONITORING AND EVALUATION 
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Performance monitoring of the Spring Lake Islands project will be conducted by the 

Corps of Engineers to help determine the extent to which the design meets the habitat 
improvement objectives.  Information from this monitoring will also be used, if required, when 
ascertaining whether rehabilitation or abandonment of portions of this project would be the 
wisest choice. 
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written mutual agreement of the USFWS and the Corps.  Included within such agreement would 
be a description of the agreed upon course of action and funding responsibilities, if any.  
     
 
PROJECT MONITORING AND EVALUATION 
 

Performance monitoring of the Spring Lake Islands project will be conducted by the 
Corps of Engineers to help determine the extent to which the design meets the habitat 
improvement objectives.  Information from this monitoring will also be used, if required, when 
ascertaining whether rehabilitation or abandonment of portions of this project would be the 
wisest choice. 
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PROJECT DRAWINGS  
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APPENDIX B 

 

MEMORANDUM OF AGREEMENT 

  













 

 

 

 

 

APPENDIX C 

 

INSPECTION CHECKLIST 

  



Tuesday, January 08, 2013 

 Inspection Checklist 

 

 SPRING LAKE ISLANDS  

 Habitat Rehabilitation and Enhancement Project 

 Pool 5 - Upper Mississippi River 

 

TO: U.S. Army Corps of Engineers 

 ATTN:  CEMVP-PM-A 

 180 Fifth Street East, Suite 700 

 St. Paul, Minnesota  55101-1678 

 

Inspected by:                                 ___  Date:  _         

 

Type of Inspection:  ( ) Annual  ( ) Spring Flood 

    ( ) Other                _                     

 

I.  ISLANDS 

 

  A.  ISLAND 1 (Water Snake) 

 ( ) Erosion - location(s)                             _________   

_________________________________________________________________ 

_________________________________________________________________

_________________________________________________________________ 

                                

     ( )  Vegetation Management Needed 

   Describe:                ___                        

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________ 

 ( ) Displaced Riprap 

 ( ) Riprap Needed - estimate of quantity                CY 

     ( )  Displaced Rock Groin 

     ( )  Rebuild Rock Groin - est. of quantity               CY 

     ( )  Debris Removal Needed 

   



 

Tuesday, January 08, 2013 

 

 B.  ISLAND 2 (Bulrush) 

 ( ) Erosion - location(s)            _______                      

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________ 

                                

     ( )  Vegetation Management Needed 

   Describe:                    ___                    

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________ 

 ( ) Displaced Riprap 

 ( ) Riprap Needed - estimate of quantity                CY 

     ( )  Displaced Rock Groin/Vanes 

     ( )  Rebuild Rock Groin/Vanes - est. of quantity               CY 

     ( )  Debris Removal Needed 

 

  C.  ISLAND 3 (Deep Hole) 

 ( ) Erosion - location(s)       _              ________           

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________ 

                                

     ( )  Vegetation Management Needed 

   Describe:              __                           

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________ 

 

 

 ( ) Displaced Riprap 

 ( ) Riprap Needed - estimate of quantity                CY 

     ( )  Displaced Rock Groin/Vanes 



 

Tuesday, January 08, 2013 

     ( )  Rebuild Rock Groin/Vanes - est. of quantity               CY 

     ( )  Debris Removal Needed 

D.  ISLAND 4 (Snipe) 

 ( ) Erosion - location(s)                      _______            

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________ 

                                

     ( )  Vegetation Management Needed 

   Describe:                         ___               

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________ 

 

 

 ( ) Displaced Riprap 

 ( ) Riprap Needed - estimate of quantity                CY 

     ( )  Displaced Rock Groin/Vanes 

     ( )  Rebuild Rock Groin/Vanes - est. of quantity               CY 

     ( )  Debris Removal Needed 

 

 

 

II.   ROCK MOUNDS 

 

 ( ) Displaced Riprap 

 ( ) Riprap Needed - estimate of quantity                CY 

 

 

III.  ROCK SILL 

 

    ( ) Displaced Riprap 

 ( ) Riprap Needed - estimate of quantity                CY 

 ( )  Debris Removal Needed (including woody vegetation) 



 

Tuesday, January 08, 2013 

 

 

 

IV.  OTHER ITEMS (List) 

 

  A.  Maintenance performed during the past year (include cost) 

 

 

 

 

 

 

 

 

 

 

  B.  Maintenance required (include itemized estimate of cost to repair) 

 

 

 

 

 

 

 

 

 

 

  C.  Other comments 

 

 

 

 

 



 

 

 

 

 

APPENDIX D 

 

REPLACEMENT SPECIFICATIONS 

  



















































 

 

 

 

 

APPENDIX E 

 

PROJECT OBJECTIVES AND MONITORING PLAN 











 

 

 

 

 

APPENDIX F 

 

TREE AND SHRUB PLANTING PLAN 
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