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A4. Project/Task Organization 
Figure 1 presents the organizational structure for the Menekaunee Harbor Restoration Project. All lines 
of communication, management activities, and  technical direction within  this project  team will  follow 
this organizational arrangement. Any directions or communications  from the U.S. EPA will be given  to 
the City of Marinette Project Manager and to the Wisconsin Department of Natural Resources Project 
Manager. The City of Marinette Project Manager will subsequently communicate directions to Robert E. 
Lee and Contractor. The Wisconsin Department of Natural Resources and U.S. EPA project manager will 
be notified of all proposed changes in personnel. 
 
Responsibilities of key project personnel are outlined in Table 1 and as follows: 
 
U.S. EPA Grant Manager 
The  USEPA  Grant Manager  (GM)  for  this  project  will  be  Jennifer  Connor.  The  GM  has  the  overall 
responsibility for general grant oversight to include: 

1. Grant administration. 
2. Final approval of project quality documentation. 

 
Wisconsin Department of Natural Resources (WDNR) Great Lakes Funding and Quality 

Assurance Coordinator 
The WDNR Quality Assurance Reviewer for this project will be Donalea Dinsmore. 

1. Review and approve the QAPP. 
2. Technical consultation on data quality issues. 
3. Communication with USEPA Grant Manager. 
4. Prepare grant progress reports for USEPA. 

 
Wisconsin Department of Natural Resources Project Manager 
The  project manager  for  the WDNR will  be  Cheryl  Bougie.  The WDNR  project manager  has  overall 
responsibility for project oversight. 

1. Provide technical consultation services to the City of Marinette Project Manager.  
3. Oversee and address project progress. 
4. Communicate with the City, WDNR, and USEPA project managers.  
5. Review progress reports detailing work accomplished. 
6. Approve project invoices charged to the grant (per aid agreement). 
7. Review all final reports. 

 
City of Marinette Project Manager 
The project manager for the City of Marinette will be Brian Miller. The city project manager has overall 
responsibility for implementing the project. The City project manager will: 

1. Direct project activities. 
2. Prepare and submit progress reports detailing work accomplished, funds spent, and the project 

status. 
3. Be  responsible  for  review  of  project  deliverables,  development  of  project  planning,  and  the 

overview of project strategies. 
4. Review site reports for consistency with objectives stated in work plans. 
5. Provide final signature on all assessments. 
6. Assure timely invoicing to WDNR for eligible project expenses. 

 
 Construction Project Manager (Contractor) – Applied Ecological Services, Inc. 
The construction manager for this project will be a Contractor Representative, led by Project Manager, 
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Joshua Kraemer, Ecologist. The project manager is responsible for implementing the project, and has the 
authority to commit the resources necessary to meet project objectives and requirements. The project 
manager’s primary function is to ensure that technical, financial, and scheduling objectives are achieved. 
The project manager will: 

1. Be responsible for planning, coordinating, monitoring, and evaluating of project field activities. 
2. Define project objectives and develop a detailed work plan schedule. 
3. Establish project policy and procedures to address the specific needs of the project as a whole, 

as well as the objectives of each task. 
4. Develop project plans and strategies and review all project deliverables. 
5. Review the work performed on each task to ensure its quality, responsiveness, and timeliness. 
6. Resolve technical problems. 
7. Be responsible for environmental reports and documents. 

 
Robert E. Lee Quality Assurance Manager  
The REL quality assurance (QA) manager for this project will be Jared Schmidt. The QA manager will: 

1. Oversee assessment activities to ensure that restoration methodology and construction method 
procedures are being followed. 

2. Assist in any QA issues with field questions, as needed. 
3. Conduct Field Audits. 
4. Communicate with  the  City  project manager,  contractor,  and WDNR with  regard  to  project 

progress. 
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Table 1. Roles & Responsibilities 
 
Individual(s) Assigned Responsible for: Authorized to: 
Brian Miller 
City of Marinette 

� Project management on behalf of City of
Marinette 

� Stop work 
� Approve contracts 
� Approve change orders 

Cheryl Bougie 
Wisconsin DNR 

� Project oversight  
� Technical assistance 
� Reporting internally to DNR 

� Stop work 

Donalea Dinsmore 
Wisconsin DNR 

� Quality Assurance  � Approve QAPP 

Jennifer Connor 
US EPA 

� Grant coordination � Approve funding 

Contractor 
Applied Ecological Services,
Inc. 
Joshua Kraemer 

� Construction activities: Site restoration
and enhancement installation 

�  Installation and maintenance of storm
water BMPs 

� Installation and maintenance of in-water 
TSS controls 

� Implementing corrective actions with 
appropriate documentation 

 

� Select subcontractors 
� Stop work due to weather 
� Address spills 

Construction & Environmental
Oversight  
Robert E. Lee & Associates 
 

� Performing daily oversight 
� Preparing weekly construction oversight

reports 
� Serving as the main point of contact at the 

site for WDNR/City/engineer  

� Stop work 
 

� Performing weekly inspections of storm
water BMPs 

� Performing weekly inspections of in-
water TSS controls 

� Preparing weekly reports, uploading to
FTP site 

� Prescribe corrective actions for BMPs
and process 

� Identifying necessary corrective actions 
and follow-up on implementation 

 

� Stop work 
� Prescribe corrective actions 

for storm water BMPs 
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Figure 1. Organization Chart 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(1)  Authority to stop work.  
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A5. Problem Definition/Background 
 
The  Menekaunee  Harbor  is  located  within  the  City  of  Marinette,  Wisconsin,  at  the  mouth  of  the 
Menominee  River where  it  enters  Lake Michigan’s Green  Bay  (Appendix  A.  Site  Location Map).  The 
harbor  lies adjacent to the Michigan‐Wisconsin border, and  is connected to the Menominee River by a 
1,000‐foot  long navigable channel. The harbor  is part of the Lower Menominee River Area of Concern 
(AOC), which  includes the  lower three miles of the river  from the Park Mill Dam to the river’s mouth. 
Beneficial use impairments (BUIs) within the Menominee River AOC include: 
 

1. Degradation of fish and wildlife populations; 
2. Loss of fish and wildlife habitat; 
3. Restrictions on fish and wildlife consumption; 
4. Degradation of benthos; and  
5. Restrictions on dredging activities. 

 
Historically, the Menekaunee Harbor extended directly eastward to the shoreline of Green Bay and was 
an  extension  of  the  Lower Menominee  River. However,  sand  dunes  formed  on  the  east  side  of  the 
harbor  following construction of  the government pier, establishing a natural barrier  that protects  the 
area from lake and storm activity. These geologic and hydrologic conditions support a formerly‐diverse 
wetland complex  that extends  from  the east pocket of  the Menekaunee Harbor eastward  toward  the 
bay of Green Bay. The shallow waters, submerged vegetation, and wetlands provided diverse and critical 
habitat for a variety of fish, birds, and other wildlife.   
 
However, hydrologic  alteration has  caused  extensive  sediment  deposition, which not only negatively 
impacted  the  diversity  and  function  of  the wetland  complex,  but  also  severely  restricted  navigation 
within the harbor. Additionally, pollutants associated with historical  industrial manufacturing practices 
along the river have resulted in degradation and contamination of the harbor, and contributed daily to 
the  cause  of  the  BUIs  within  the  Menominee  River  AOC.  In  addition  to  contaminants  within  the 
sediment  of  the  harbor  and  shallow  depths  caused  by  sediment,  the  existing  timber  pile  shoreline 
(wooden seawall)  treatment  is  in poor condition and  is  in need of  replacement. These sediments and 
wooden seawalls have been removed or covered within a separate construction contract.  
 
The City of Marinette, working in tandem with the Wisconsin Department of Natural Resources and the 
U.S. Environmental Protection Agency (U.S. EPA) has received funding support to address the dredging, 
seawall,  and  habitat  restoration  activities  associated with  the Harbor  and Menominee  River Area  of 
Concern.  
 
The purpose of the project  is to address BUIs within the harbor by removing contaminants, which was 
completed  under  a  separate  construction  contract,  restoring  the  fish  and wildlife  habitat  and  at  the 
same time improving navigation and shoreline treatments. This QAPP addresses restoration activities to 
restore the fish and wildlife habitat within the south easterly cove of the harbor.   
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A6. Project/Task Description 
 
As discussed within Appendices A, B, and C, (Menekaunee Harbor Restoration Plan and Specifications) 
the  project  tasks  are  described  and  laid  out  in  detail.   As with many  habitat  restoration  plans,  it  is 
important  to  note  that  this  plan  is  intended  to  be  presented  as  the  best  available  at  the  time  the 
document  is  published,  but  nature  is    continually  changing.    Therefore,  the  guidance  within  this 
document should be used with consideration as an adaptive management and maintenance plan, where 
decisions  are  made  relative  to  the  changing  environment,  with  the  intent  of  meeting  the  desired 
performance standards. 

 
B1. Primary Goals and Objectives 
 
The  purpose  of  the Menekaunee  Harbor  ecological  restoration  is  to  restore  native  vegetation  and 
habitat  to  a  degraded  wetland  complex.    This  relates  to  the  goals  of  the  2013  Fish  and  Wildlife 
Population and Habitat Management and Restoration Plan Update for the Lower Menominee River Area 
Concern.  The achievement of the goals outlined in that plan would mean that conditions have improved 
such that the BUIs of degradation of fish and wildlife populations and the loss of fish and wildlife habitat 
will no longer be applicable within the AOC.  The goals include: 
 

 Long‐term protection is in place for natural areas and wetlands within the AOC. 

 Nesting populations of a diverse array of wetland‐dependent and riparian‐associated birds are 
consistently present within the AOC. 

 The lake sturgeon (Acipenser fulvescens) population is enhanced. 

 Diverse and functional native fish and mussel assemblages are present  in the AOC that sustain 
natural recruitment. 

 A healthy and diverse native vegetation community has been restored. 
 
In support of these goals, the objectives and related target criteria of this restoration are as follows: 
 

1. Restore  benthic  habitats  for  use  by  invertebrates  and  native  fish  species, which  historically 
utilize the harbor: walleye (Sander vitreus), yellow perch  (Perca flavescens), muskellunge (Esox 
masquinongy),  smallmouth  bass  (Micropterus  dolomieu),  largemouth  bass  (Micropterus 
salmoides), northern pike (Esox lucius), and bluegill (Lepomis macrochirus).  

a) Eliminate contaminated sediments and establish water depths averaging 6‐7 feet. 
b) Install fish sticks, log structures, woody debris and rock structures to increase cover 

and feeding opportunities. 
c) Establish small populations of submergent native vegetation in the harbor. 
d) Eliminate and control  invasive species within emergent aquatic communities, while 

establishing native plants to provide spawning habitat. 
2. Establish healthy and diverse native vegetation communities. 

a) Restore/create community types  found to be high priority communities within the 
Northern Lake Michigan Coastal Ecological Landscape. 

b) Install  a  variety  of  ferns,  grasses,  sedges,  forbs,  shrubs,  and  trees  currently  and 
historically  found  within  Marinette  County.    Wild  rice  (Zizania  palustris)  was 
historically found within the Menominee River; therefore, an attempt will be made 
to re‐establish a viable population. 
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c) Increase plant diversity by adding a  few species  typically  found more often within 

southern Wisconsin  to  account  for  temperature  increases  due  to  global  climate 
shifts.  

d) Absolute cover of invasive species will be < 15% within each community type. 
3. Restore wetland  and upland habitat  for use by  invertebrates,  amphibians,  reptiles, mammals 

and birds. 
a) Native  vegetation  capable  of  providing  a  variety  of  food  and  cover  will  be 

established throughout the restored/created communities. 
b) Existing snags will be left and protected to provide food sources and potential future 

nesting sites. 
c) Rock and brush piles will be added to provide cover. 
d) Downed woody  debris will  be  placed  in  the  emergent  aquatic  and wet meadow 

communities to provide sites for loafing and basking. 
e) Nesting boxes and platforms will be installed to increase suitable nesting sites.  
f) Bat houses will be erected to provide roosting sites. 

 
In addition to the habitat benefits towards removing BUIs in the AOC, the project presents opportunities 
for  public  outreach,  education,  recreation,  beautification,  and  connectivity  with  other  nearby 
restoration projects.   As a  result of achieving  the  restoration objectives,  the project will also  increase 
wetland functional values significantly. 
 
This project is being conducted as one of the multiple projects concurrently happening within this Area 
of Concern.  The overall goal is to delist the AOC. 
 

C1. Quality Control 

 
a) Quality Control Procedures 
 
To  understand  the  role  of Quality  Control  in  the  overall Quality  Assurance/Quality  Control  (QA/QC) 
process, it is important to distinguish the terms Quality Control and Quality Assurance. 
 
Establishing Quality Assurance  for  this project  is  the overall purpose of  this QAPP. Quality Assurance 
defines  the  successful  project  outcome  based  on  the  project’s  objectives,  data  inputs,  available 
resources,  and  required  technical  skills.  In  contrast, Quality Control  is  the  set of procedures used  to 
check that the QA process is being followed and that the end product meets the standards established 
by the Quality Assurance Project Plan. 
 
As is appropriate for most construction projects, Quality Control will be accomplished primarily through 
site  reviews by NES/REL personnel, bi‐weekly project management  team meetings, submittal  reviews, 
plant  inspections, and  site  surveys.     NES/REL personnel will be  in  contact with AES on daily basis  to 
address questions or concerns.  NES/REL personnel will document work on a weekly basis and will create 
weekly reports that will summarize the weekly activities completed.  In addition to reviews and report 
generating, deliverables will be presented to the project management team (City of Marinette, WDNR, 
Robert E.  Lee & Associates, and NES Ecological Services)  for  review and  comment, providing another 
layer of QC for the project. 
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During  site  reviews,  NES/REL  personnel  will  inspect  the  site  to  verify  compliance  with  all  permits 
associated  with  this  project.    Then  will meet  with  AES  personnel  to  discuss  current  activities  and 
potential future activities.  NES/REL will document what work has been completed within logbooks and 
will photograph the site to document the site review.   The site  information obtained will be compiled 
and included in the weekly reporting.  
 
At the Bi‐weekly project management team meetings, work  items that have been completed since the 
last meeting,  and will  discuss  potential work  items  that will  be  completed  before  the  next meeting.  
During this meeting the City of Marinette, NES/REL, AES, and WDNR will discuss concerns any party has 
in regards to the work that is currently taking place, or for future work items.  
 
Submittal  reviews will  be  completed  in  accordance with  Specification  section  01  32  19,  Submittals.  
Submittals will be sent to REL/NES for review on all items specified within the project Specifications.  
 
Underwater  fish  habitat  structure  placements  within  the  harbor  will  be  verified  by  REL  utilizing 
bathymetry  surveys,  pole  sounding,  or  underwater  optics,  as  applicable,  to  verify  the  structures  are 
placed  in  accordance with  the plans  and  specifications.     Robert E.  Lee will  conduct  the bathymetric 
survey using a SonarMite echo sounder, and will conduct spot checks with traditional methods to verify 
the  accuracy  of  the  equipment  and  placement  of  underwater  structures.   A  control  point  of  known 
coordinates shall be surveyed as a ground control check of the accuracy of the GPS receiver.   A USACE 
control point  is  located on the Ogden Bridge at the west side of the project area and  is a good option. 
This  control point  is  located  at 812178.28  feet  East, 145998.65  feet North, 589.06  feet  Z  (Wisconsin 
County Coordinate System, Marinette Zone, North American Datum of 1983, adjustment 1991). The GPS 
receiver shall also use a cellular modem capable of receiving real‐time corrections from the Wisconsin 
Continuously Operating Reference Stations  (WISCORS). The accuracy of the hand‐held GPS system will 
be submeter in the X, Y axis.  Subsurface bathymetric survey has a vertical calibration of less than 0.10 
feet  vertical  and  horizontal.    The  desired  location  and  depth  of water will  be  coordinated with  the 
contractor prior to placement to ensure proper placement.   Exact horizontal location to the foot is not 
critical for placing the habitat but general location and target water depth is critical.  If placement is not 
properly  conducted,  the  subsurface  structures may  require  relocation  as deemed  appropriate by  the 
project team. 
 
Fish  stick habitat  structure placements within  the harbor will be  laid out by REL and  installed by AES 
personnel.  Placement will be verified by visual inspection of the tree structure and on‐site observance 
of anchor placement and cabling to ensure installation per plans and specifications.  

b) Special Training/Certification 
 
Construction oversight personnel must be  licensed  in Wisconsin as a Professional Engineer  (PE), have 
designation as an Engineer in Training (EIT), Restoration Ecologist, or by a Senior Engineering Technician 
with direct oversight by a PE, and have experience or training in construction observation, and ecological 
planting installation. 
 
Environmental compliance personnel shall have had  training  in  the principles and practices of erosion 
and sediment control measures, and possess the skill to assess conditions that could impact storm water 
quality, and to assess the effectiveness of any sediment and erosion control measures that are  in use. 
Licensure as a Professional Engineer or registration as a Certified Professional  in Erosion and Sediment 
Control (CPESC) or similar is preferred. 
 
Robert E. Lee & Associates, Inc. (REL) personnel conducting bathymetric and topographic surveys have 
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the required knowledge of SOPs and site‐specific HASP requirements.   

c)  Documents and Records 
 
A private FTP site maintained by Robert E. Lee & Associates, Inc., will be made accessible to all parties 
involved  in the project and be updated, as necessary, with the most current approved versions of the 
project  plan  drawings,  QAPP,  and  Erosion  Control  &  Storm  Water  Management  Plan,  as  deemed 
necessary by  the project  team.  This  site  could  also be utilized  for dissemination of progress  reports, 
audit reports, construction observation logs, and inspection records.  An email notification shall be sent 
to personnel identified in A3. Distribution List upon upload of any updated plans.  This FTP site will also 
provide  templates  for  forms used by  field personnel.    In  addition  to  the documents outlined below, 
additional  submittals  and  documentations,  as  required  by  the  technical  specifications,  shall  also  be 
prepared and distributed. 
 
Documentation will be prepared throughout the project for the following: 

1. Schedule, budget, and personnel details 
2. Conformance to project specifications 
3. Construction quantities management 
4. Materials and equipment taken off‐site and brought on‐site 
5. Photographs and written records management 
6. Construction materials utilized, including those plantings, and seed mixes placed 
7. Site challenges and actions taken to address. 

 
The documentation gathered during site construction, operations, and closure, including as‐constructed 
drawings, will be assembled  into a project documentation  report  that will be provided  to  the WDNR 
following cessation of harbor site and containment site activities and closure. Three hard copies and one 
electronic CD copy will be provided to both the WDNR and the City of Marinette. 
 
Construction observation  logs shall  include details and photographs  for weekly construction activities. 
These  logs shall be retained for the duration of the project plus at  least three years post‐construction. 
Construction  observation  shall  be  used  to  produce  reports  that  include  documentation  of  all  of  the 
following: 
 

1. Plant inspection reviews 
2. Site preparation 
3. Construction as‐built drawings 
4. Material quantities  
5. Data will be recorded on the appropriate field forms or in field logbooks. 

 
d) Procedures for Corrective Actions 
 
During the construction and implementation portion of this project, the project management team will 
work closely with the Contractor to ensure implementation follows the intent of the bidding documents.  
The  project  management  team  will  work  within  the  parameters  of  sound  engineering/ecological 
procedures  to  adapt  to  changes  in  climate, water  levels,  plant  availability,  and  other  natural  effects 
throughout the construction and ongoing monitoring and maintenance component of the project.  The 
following are general parameters of the approval and implementation practices. 
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Contractor will submit a draft version of shop drawings and any other request for interpretations to the 
NES/ REL personnel for review and comment. The reviewer will provide comments and edits to AES for 
incorporation into the construction project and will discuss the comments as necessary to ensure clarity.  
 
The review process will be documented by maintaining edited copies and comments in the project file. 
Once formal approval is given for shop drawings, the contractor can move into implementation phase.  
 
If changes in conditions require corrective action after the work has been finalized, the Project Manager 
will convene a meeting of the project management team and notify them there is a need for corrective 
action.  This team will identify the necessary actions to address the issue and prepare a formal response 
and it will be sent to AES for implementation.  Corrective actions will be made relative to attaining the 
same overall project goal as  identified within this document and supporting habitat plan, design plans, 
and construction specifications. 
 
As potential changes are encountered during  the construction process, AES will notify REL/NES of  the 
item  and REL/NES will  determine  if  the  proposed  alteration  still  falls within  the  proposed  plans  and 
specifications.   REL/NES will provide  recommendations  to  the City  and WDNR  either  through  e‐mail, 
telephone conversations, or at bi‐weekly meetings.   The City and WDNR will have  time  to  review  the 
proposed  alteration  recommendation  or  discommendation  and  will  provide  comments  to  REL/NES.  
Then REL/NES will work with AES to address the change within a contract modification, amending the 
contract documents or will work to implement the specified items as specified.   
 
If plant availability issues arise, REL/NES and AES will work together to determine which species, sizes, or 
types are not available at the time of ordering.  If a species specified is available next year, REL/NES will 
document  the  species and will direct AES  to  install  these plants  in  the  spring of 2016 once available 
again.    If a species  is not available, and  is potentially not available  in  the spring of 2016, REL/NES will 
notify WDNR of the species and will include additional seeds, plants, tress, or shrubs that are currently 
available to maintain the proper vegetative growth planned for each corresponding zone.  
 
e) Performance Standards 
 
Performance standards are stated within the Construction Specifications, specifically section 1.04 and as 
detailed in 4.12, 4.13, 4.14, and 4.15 of Specification Section 32 90 10, Native Landscaping, Appendix B.  
Performance  standards  are  further  supplemented  with‐in  the Menekaunee  Restoration  Plan  within 
Appendix C.   Appendix D  is the draft maintenance plan provided by the Contractor, and reinforces the 
procedures and  responsibilities of  the  contractor  to ensure  successful plan  implementation,  including 
ongoing maintenance and monitoring, including replacements as deemed appropriate by the guidelines, 
as dictated by the oversight consultant. 
 
The Contractor is under contract to perform year zero, 1, 2, and 3 of the longer‐term maintenance plan.  
Maintenance, currently contracted to Applied Ecological Services, will be performed through November 
2018.    Detailed maintenance  activities  currently  proposed  are  identified  starting  on  page  48  of  the 
Restoration Plan, Appendix C. 
 
It should be noted that there are two levels of performance standards identified within this document.  
The performance standards  identified within  the project specifications correlate  to  the standards  that 
are expected to be reached by the installation contractor.  These levels would be reviewed in association 
with a 1‐year warranty period.  Additional standards apply to the ongoing monitoring and maintenance 
component of the project.  Due to available funding the installation contractor has also been contracted 
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to perform  additional ongoing monitoring  and maintenance.   These  guidelines  and  specifications  are 
identified within the project plan, and identify proposed actions to be provided, and performance goals 
to be reached  including plant retention,  invasive species removal, and physical structure upkeep.   The 
performance goals are also identified within Section E1 of this plan.   
 
In  addition  to maintenance  completed  by  the  contractor,  Keith West,  PhD, University  of Wisconsin‐
Marinette  (UW‐M)  has  offered  participation  by  his  students,  to  aid  in  the  ongoing  maintenance 
program.  Exact tasks and responsibilities have yet to be determined, but UW‐M staff and students will 
participate within the ongoing maintenance, to further help the project area thrive and succeed.  During 
the continued efforts of the monitoring and maintenance components of this project, UW‐M staff and 
students will work with the City, NES, AES, and WDNR staff to become accustomed to the tasks they are 
likely to take on going forward.  Since AES is performing 3‐years of monitoring and maintenance as part 
of their contract duties, specific roles and responsibilities for UW‐M could vary significantly based on the 
ecological condition of the habitat area.  However UW‐M will play a significant role in the success of long 
term maintenance of the habitat area, supplemented with professional assistance as deemed necessary 
by the City and appointed project team. 

f) Data Review, Verification, and Validation 

 
Upon  receipt  of  observation  and    inspection  reports,  the  QA/QC  manager  shall  conduct  a  100% 
completeness  check  to  ensure  all  necessary  information  has  been  provided.    Instances  where 
information is missing shall be raised to the report preparer for resolution.  In the event that items are 
outside  the  specified  restrictions  for  the material,  results will  be  flagged,  and  the  project  team will 
investigate provide alternate resolutions.  All resolutions will be documented. 

g) Verification and Validation Methods 
 
Throughout the project, REL will perform site reviews to document incremental progress on the project 
that  can  be  compared  with  Applied  Ecological  Services  reported  progress.  In  isolated  areas, 
discrepancies in documentation will be reconciled on a case‐by‐case basis. 

h) Inspection/Acceptance of Supplies & Materials 
 

REL/NES  will  have  qualified  personnel  on‐site  to  view  supplies  and materials  delivered  to  the  site.  
REL/NES will  validate  that  supplies  and materials  brought  to  the  site meet  the  requirements  of  the 
specifications.   During  live plant stock delivery, REL/NES will be on‐site to view the plants delivered to 
the site to verify plant materials conform to contract documents with respect to quantity, quality, size, 
species,  upright,  green,  healthy  condition,  and  disease  free.      Once materials  are  installed  on‐site, 
REL/NES will verify proper installation and location.  

 

D1. Project Schedule 

 
a) Project Schedule 
 
Tables  2  and  3  provide  an  approximate  timeline  for  completion  of  tasks  associated with  the  native 
plantings and structure  installations.   The schedule needs to be  flexible  to accommodate  for weather, 
scheduling conflicts, etc., but  it provides a general  indication of the dates for completing the proposed 
components.  Table 4 identifies the contractor’s preliminary schedule. 
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Table 2.  Implementation Schedule - 2015. 

Task 
Year 2015 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Install & Maintain Restoration Signs & 
Barrier Fencing 

            

Site Preparation – Invasive Species 
Control in all Communities 

            

Site Preparation – Herbicide 
Applications in Re-work Zones 

            

Debris/Litter Removal              
Install Carp & Goose Fencing             
Aquatic Submergent & Emergent Live 
Plant Installation 

            

Install Tern Nesting Platforms             
Erect Bird & Bat Houses             
Install Half-Log & Log Structures             
Construct Rock & Brush Piles             
Install Fish Sticks             
Disc & Harrow              
Mow Enhancement Zone Vegetation             
Native Seed Installation              
Live Plant Installation               
Install Potted & Bare-root Trees/Shrubs              
Install Live Stakes             

 
Table 3.  Implementation Schedule - 2016. 

Task 
Year 2016 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Install Log Structures             
Install Fish Sticks*             
Maintenance/Repair of Restoration Signs 
& Barrier Fencing 

            

Maintenance/Repair Carp & Goose 
Fencing 

            

Live Plant Installation               
Activities in red may be completed over the ice, if not completed in 2015. 
*Final measures to secure the structures shall be conducted, when the soil is no longer frozen. 
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Table 4.  Applied Ecological Services, Inc., Preliminary Project Schedule. 
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E1. Site Maintenance and Vegetative Growth Goals 

 
a) Maintenance Plan 

  1)   The maintenance plan developed by  the contractor shall strive  to obtain  the performance 
standards that are identified in Section b) Performance Standards.  The maintenance plan shall be a fluid 
document  that  will  need  to  address  unpredictable  weather  patterns  such  as  drought,  high  waters, 
excessive prolonged heat, extreme weather, but not limited to these items, and potential remedies that 
will  address  each  potential  scenario  to  ensure  the  performance  standards  are  reached.      If  extreme 
conditions persist beyond  the  reasonable expectation of  a warranty, or extend beyond  the warranty 
period, alternate  funding  sources may need  to be  identified  to  supplement planting deficiencies  that 
may be a result of significant naturally occurring conditions. 

  Wisconsin DNR, City of Marinette, and REL will review and comment on the maintenance plan 
provided from the Contractor, to ensure that all possibilities are addressed within this document.   

  Specifications attached within Appendix B discuss the maintenance plan requirements in further 
detail  and  clarification.  Reference  section  1.04  and  as  detailed  in  4.12,  4.13,  4.14,  and  4.15  of 
Specification Section 32 90 10, Native Landscaping. 

b) Performance Standards 

The below performance standards will be used to verify the success of the restored wetland and upland 
communities.  Some of the standards will also help determine if the wetland is providing increased 
functional values.   
  

Year 1 
a. Aerial coverage of invasive, non-native species such as giant reed grass, reed 

canary grass, cattail spp., purple loosestrife and spotted knapweed will not be >5% 
absolute cover after one year. 

b. After one year, >75% of the vegetative cover within the restoration site will be native 
species, <25% of the cover will be invasive, non-native species.  

c. Eighty percent of the site will be vegetated within one year. 
d. 720 of the 800 planted shrubs and live stakes within the Shrub-Carr community will 

be present and healthy one year after installation.   
e. 900 of the 1,000 planted trees and shrubs within the Wet-Mesic Forest community 

will be present and healthy one year after installation. 
f. The Open Water with Submergent Vegetation Community shall have a minimum of 5 

native, non-invasive species present.   
g. The Emergent Aquatic Community shall have a minimum of 15 native, non-invasive 

species present.   
h. The Northern Sedge Meadow, Shrub-Carr, Wet-Mesic Forest and Mesic to Wet-

Mesic Prairie Communities shall each have a minimum of 15 native, non-invasive 
species present.   

i. To ensure the restored communities have natural significance, the floristic quality 
index (FQI) and Coefficient of Conservatism (Mean C) for each shall be > 20 and > 
3.5, respectively, after one year.  FQI values will be calculated utilizing all species 
present: non-native species will be assigned a value of zero.   

 
1)  During the 1-year warranty period, AES shall re-seed areas with poor germination and 

replace diseased, unhealthy, and dying plants.  Prior to expiration of the 1-year warranty 
period, follow-up inspection will be made to determine replacements required to be made 
by AES in accordance with provisions of the Plan Specifications.  REL/NES will 
document findings in field report, and forward copies to AES.  Items identified for 
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replacement will be tagged during inspection with plastic flagging.  Decision of REL/NES 
for required replacements is final and binding upon AES.  AES is responsible for repairing 
damage to property caused by defective workmanship and materials.   

 
AES is not liable for replacement cost of seeds and plants damaged by extreme weather 
conditions and for plants not installed by AES under AES’s supervision, by relocation or 
removal by others, by acts of God, or by vandalism, and losses because of curtailment of 
water by local authorities.  If any of the above mentioned items occur and the ecological 
plantings or seeding needs to be installed, AES will work with REL/NES to determine 
costs associated with the item.  It will be at the discretion of WDNR and City of Marinette 
to determine if any remediation work will occur at additional costs.   

 
 Year 2 

a. Aerial coverage of invasive, non-native species such as giant reed grass, reed 
canary grass, cattail spp., purple loosestrife and spotted knapweed will not be >5% 
absolute cover after two years. 

b. After two years, >80% of the vegetative cover within the restoration site will be native 
species, <25% of the cover will be invasive, non-native species.  

c. Eighty five percent of the site will be vegetated within two years. 
d. 640 of the 800 planted shrubs and live stakes within the Shrub-Carr community will 

be present and healthy two years after installation.   
e. 800 of the 1,000 planted trees and shrubs within the Wet-Mesic Forest community 

will be present and healthy two years after installation. 
f. The Open Water with Submergent Vegetation Community shall have a minimum of 5 

native species present.   
g. The Emergent Aquatic Community shall have a minimum of 15 native species 

present.   
h. The Northern Sedge Meadow, Shrub-Carr, Wet-Mesic Forest and Mesic to Wet-

Mesic Prairie Communities shall each have a minimum of 15 native species present.   
i. To ensure the restored communities have natural significance, the floristic quality 

index (FQI) and Coefficient of Conservatism (Mean C) for each shall be > 22 and > 
3.8, respectively, after two years.  FQI values will be calculated utilizing all species 
present: non-native species will be assigned a value of zero.   

 
 Year 3   

a. Aerial coverage of invasive, non-native species such as giant reed grass, reed 
canary grass, cattail spp., purple loosestrife and spotted knapweed will not be >5% 
absolute cover after three years. 

b. After three years, >85% of the vegetative cover within the restoration site will be 
native, non-invasive species, <15% of the cover will be invasive, non-native species.  

c. Ninety percent of the site will be vegetated within three years. 
d. 600 of the 800 planted shrubs and live stakes within the Shrub-Carr community will 

be present and healthy three years after installation.   
e. 750 of the 1,000 planted trees and shrubs within the Wet-Mesic Forest community 

will be present and healthy three years after installation. 
f. The Open Water with Submergent Vegetation Community shall have a minimum of 5 

native, non-invasive species present.   
g. The Emergent Aquatic Community shall have a minimum of 15 native, non-invasive 

species present. 
h. The Northern Sedge Meadow, Shrub-Carr, Wet-Mesic Forest and Mesic to Wet-

Mesic Prairie Communities shall each have a minimum of 20 native, non-invasive 
species present.   

i. To ensure the restored communities have natural significance, the floristic quality 
index (FQI) and Coefficient of Conservatism (Mean C) for each shall be > 25 and > 
4.0, respectively, after three years.  FQI values will be calculated utilizing all species 
present: non-native species will be assigned a value of zero.   

j. Six of the twelve nesting and roosting boxes shall be utilized or occupied annually by 
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year three. 
 

k. Twenty avian species, five species of reptiles and amphibians, and five mammal 
species will be recorded, either through direct observation, calls or sign left by the 
species, utilizing the site after three years. 

 
 After Year 3   

a. City of Marinette will be responsible for maintaining the habitat restoration area.  The 
City will work with UW-Marinette and WDNR to continue with long-term maintenance 
activities to help limit invasive species from reestablishing, ensure habitat structures 
are viable for fowl, and to help protect the revitalization of the Menekaunee Harbor 
habitat.  



 

 

APPENDIX A 
 
 

 
Construction Plans 



 




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
























 












 
































     













    
















  

    





































































 






































   

   



   
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
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









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







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




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
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
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


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
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
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
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


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
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







 




















 

 



























 

 

APPENDIX B 
 
 

 
Construction Specifications 
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SECTION 32 90 10 
NATIVE LANDSCAPING 

 
 
PART 1 GENERAL    
 
1.01 SUMMARY 
 
   A. Section Includes requirements for the following: 
  1. Site Preparation.  
  2. Seeding. 
  3. Planting. 
  4. Maintenance. 
  5. Warranty.  
 
1.02 REFERENCES 
 
   A. Native material references: 

1. Black, M.R. and E.J. Judziewicz.  2009.  Wildflowers of Wisconsin and the Great Lakes Region.  
University of Wisconsin Press, Madison, WI. 

2. Curtis, J. 1959. Vegetation of Wisconsin. University of Wisconsin Press, Madison, WI. 
3. Fassett, N.C. 1975. A Manual of Aquatic Plants. University of Wisconsin Press, Madison, WI. 
4. Fassett, N.C. 1976. Spring Flora of Wisconsin. University of Wisconsin Press, Madison, WI. 
5. Hip, A.L.  2008.  Field Guide to Wisconsin Sedges – An Introduction to the Genus Carex 

(Cyperaceae).  University of Wisconsin Press, Madison, WI. 
6. Kelsey, H.P, and W.A. Dayton.  Standardized Plant Names.  American Joint Committee on 

Horticulture Nomenclature (current edition).  
 
   B. “State Specifications:” State of Wisconsin Department of Transportation, “Standard Specifications for 

Highway and Structure Construction – Sections 627,630 & 632,” current edition, including any 
subsequent Supplemental Specifications. 

 
 C. Wisconsin Statutes and Wisconsin Administrative Code - Chapters ATCP 20 and 29. 
 
 D. American Association of Nurserymen, Inc. (AAN) Standard:  American Standard for Nursery Stock (ANSI 

Z60.1). 
 
 E. Standard Methods of the Association of Official Agricultural Chemists. 
 
  
1.03 SUBMITTALS 
 
   A. Submit the following to the OWNER and ENGINEER prior to installation in accordance with Section 01 32 

19, Submittals: 
1. Information indicating vendor, species botanical and common names, gross weight, seed purity 

(% PLS), harvest date, and origin.  Original nursery packaging for each species must be provided 
14 days after seeding activities are completed. 

2. Information indicating vendor, species botanical and common names, and pot size.  Plant 
material shall comply with State of Wisconsin and federal laws with respect to inspection for plant 
diseases and insect infestation. 

3. Inspection certificates and paperwork indicating the licensed nursery, species botanical and 
common names, and material size within 14 days of shipment. 

4. Sample of erosion blanket and staples along with paperwork regarding their certification 
properties. 

5. Sample or photo of tree/shrub protector  
6. Chemical Labels and Herbicide Application Record(s) within 30 days after application. 
7. Photograph or detailed design of carp and goose fencing system. 

  
B.  Maintenance Plan: 
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1. CONTRACTOR shall prepare a plan outlining native vegetation maintenance activities to be 
conducted by the CONTRACTOR during the warranty period.  The plan shall include general 
procedures (i.e., fertilizing, watering, pruning); noxious and invasive species control (i.e. reed 
canary grass, purple loosestrife, phragmites, spotted knapweed, etc.); as well as native 
vegetation enhancement procedures.  The plan shall be in accordance with industry standards.  

2. The Maintenance Plan shall be submitted and approved by the ENGINEER prior to conducting 
landscape installation.  

 
1.04 QUALITY ASSURANCE 
 
   A. Qualifications: 

1. CONTRACTOR or Subcontractor shall be a company specializing in native landscaping 
installation. 

2. Perform planting by personnel familiar with accepted native landscape planting 
procedures.  Qualified foreman, representing CONTRACTOR or Subcontractor, shall be 
on-site during planting procedures.  The individual shall be an ecologist with at least 5 
years of native plant installation experience. 

3. Submit qualifications requested on the qualification form with the bid.  OWNER has sole 
authority to approve or disapprove native landscape contractor and/or subcontractor at 
OWNER’s sole discretion. 

 
   B. Ability to Deliver: 

1. Investigate sources of supply and confirm they can supply plants specified on plant list in sizes, 
variety, and quantity noted and specified before submitting bid.  Failure to take this precaution will 
not relieve responsibility for furnishing and installing plant material in accordance with Contract 
requirements. 

2. Substitutions may be permitted only upon submission of written proof that specified plant is not 
obtainable locally.  Such substitution may be made upon written authorization by qualified 
botanist.  Adjustments will be made at no additional cost to OWNER.   

3. Provide seed and plant materials discussed below in quantity and size designated.   
 

   C. Inspection: 
1. OWNER and ENGINEER may inspect plant material at nursery.  Such inspection shall be in 

addition to inspection at job site. 
2. Upon delivery and before seeding and/or planting, OWNER and ENGINEER may inspect seed 

packages and plants. 
3. Inspection and approval is for quality, size, and variety only, and in no way impairs right of 

rejection for failure to meet other requirements during progress of Work. 
4. CONTRACTOR shall be present during required inspections. 

 
 D. Source Quality Control. 

1. Certification:  Landscape materials shall be from stock inspected and certified by authorized 
governmental agencies.  Material shall comply with governmental regulations prevailing at supply 
source and project. 

2. Plant material shall comply with State of Wisconsin and federal laws with respect to inspection for 
plant diseases and insect infestation. 

3. Size and grading standards of plant materials shall be in accordance with American Association 
of Nurserymen, Inc. (AAN) Standard:  American Standard for Nursery Stock (ANSI Z60.1). 

 E. VHS and INVASIVE SPECIES 
  1. To the extent practicable, equipment and gear used on infested waters should not be used on 

other non-infested waters. 
  2. All equipment utilized for the project including but not limited to tracked equipment, barges, boats, 

silt/turbidity curtains, hoses and pumps shall be decontaminated for invasive and exotic viruses 
and species prior to and after use.  The following steps shall be taken every time equipment is 
moved to avoid transporting invasive and exotic viruses and species: 

   a. Inspect and remove terrestrial and aquatic plants, seeds, animals and mud from 
equipment. 

   b. Drain all water from equipment that comes in contact with infested waters. 
   c. Dispose of aquatic plants and animals in the trash.  Never release or transfer aquatic 

plants, animals or water from one water body to another. 
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   d. Wash equipment with hot (>104 degrees F) and/or high pressure water OR allow your 
equipment to dry thoroughly for 5 days.     

 
1.05 DELIVERY, STORAGE, AND HANDLING 
 
   A. Preparation for Delivery: 

1. Seed: 
a. Pack seeds for delivery in suitable bags in accordance with standard commercial 

practice. 
b. Tag or label each bag as required by laws of State of Wisconsin and Federal Seed Act.  

Vendor’s name shall show on or be attached to each bag together with statement signed 
by vendor indicating following: 
1) Kind of seed contained. 
2) Percentage of purity and germination for native grass/sedge mix. 
3) Percentage of hard seed, if any. 
4) Statement conforming to laws of State of Wisconsin herein before mentioned 

showing percentage of weed seeds, if any. 
  2. Potted or Container Plants: 
   a. Provide container to hold rootstock protecting root mass and structure during delivery and 

handling. 
   b. Roots shall be developed and free from root rot. 
   c. Roots shall be kept cool and moist and out of sun and wind. 
   d. Trees and shrubs shall not be pruned prior to shipping. 
   e. Follow nursery guidelines. 
   f. Bare root plants are unacceptable unless plants are being installed during normal 

dormant periods (i.e., spring and fall).  Where bare root stock is used, it must be 
delivered and handled in such a way that roots are never allowed to dry out.   

 3. Bare-root Plants: 
a. Dig and prepare for shipment in manner that will not damage roots, branches, shape, and 

future development of plant. 
 b. Ensure roots are moistened and adequately covered to prevent drying.  Cover root with 

thick coating of mud by puddling or wrap in wet straw, moss or other suitable packing 
material immediately after they are dug for protection until delivery and installation. 

c. Pruning shall not occur prior to shipping. 
 4. Live Stakes: 
  a. All live stakes shall be handled in a manner that will prevent injuries to the bark and 

exposed ends. 
  b. Stakes shall be harvested during the dormant season prior to installation, which is 

defined as, “The period when woody vegetation has set buds and photosynthesis in the 
leaves has ceased.” 

 c. Live Stakes shall be refrigerated at a temperature between 31 – 40 degrees Fahrenheit 
with 60-70% humidity prior to being delivered to the site unless they are harvested from a 
nearby site and installed within 2-3 days.  Stakes shall be inspected regularly for issues 
such as rotting and drying.   

   B. Delivery: 
1. Schedule shipping to minimize on-site storage of materials. 
2. Notify ENGINEER 48 hours before delivery of seed and/or plant material. 
3. Each shipment shall be accompanied by paperwork showing sizes and varieties included. 
4.  Failure to notify ENGINEER in advance, in order to arrange proper scheduling, may result in loss 

of time or removal of plant material not installed as specified. 
5. Seed:  Each species shall be delivered to the project site in the nursery’s original, sealed 

packaging and labeled in accordance with Wisconsin State Law and the Federal Seed Act. 
  6. Protect seed against weather-related damage or other damages occurring during transit.  

Remove from site, seed that has become wet, moldy, or otherwise damaged and replace without 
extra cost to OWNER.   

  7. Plant Material:  Take precautions in accordance with best trade practices and nursery 
recommendations to ensure arrival of material at Project Site in good condition and without injury.  
Cover plants to prevent freezing, drying, transit injury, or other exposure.  During shipment, plants 
shall not be bent, stacked, or bound in manner that damages or destroys natural shape.  Soil 
moisture shall be checked and material watered, if necessary. 
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  8. Trees with damaged, crooked leader or multiple leaders, unless specifically specified, will be 
rejected.  Trees and shrubs with abrasion of bark, sun scalds, disfiguring knots or fresh cuts of 
limbs over 1-1/4 in. which have not completely calloused, will be rejected.   

  9. Live Stakes that are crooked or have damaged bark will be rejected.    
 
   C. Temporary Storage: 
 

1. Storage of Plant Material: 
a. Set plants that are not to be planted within 4 hours, on ground and heal in with peat, soil, 

mulch or other approved media. 
b. Protect roots of plant material from drying or other possible injury. 
c. Water plants as necessary until planted. 
d. Plants shall not remain unplanted for longer than 3 days. 
e. Maintain bare-root plants in cold storage at approximately 31 – 40 degrees Fahrenheit 

prior to being delivered to Site. 
 f. Live Stakes purchased from a nursery or constructed by the CONTRACTOR shall be 

installed within 2 days of delivery or cutting.  During this time, stakes shall be kept out of 
direct sunlight and protected from the wind.  The stakes can be stored in water to prevent 
them from drying out; in fact, soaking the stakes in cool/cold water for 24-48 hours prior 
to installation with a small amount of rooting hormone will improve survivability.  Stakes 
shall be inspected regularly for issues such as rotting and drying. 

  g. Live Stakes that are to be shipped and/or harvested by the CONTRACTOR and stored 
for a longer period of time must discuss storage conditions with the ENGINEER. 

  2. Keep seed cool, dry, and protected against weather-related damage or other damages occurring 
during storage so their effectiveness will not be impaired.  Do not store in direct contact with 
ground.  Replace seed that has become wet, moldy, or otherwise damaged at CONTRACTOR’S 
expense. 

3. Store fertilizer, humus, and spray materials in weatherproof storage areas and in such manner, 
their effectiveness will not be impaired. 

  
PART 2 PRODUCTS 
 
2.01 PLANT SPECIMENS 
 
   A. General: 

1. Plant material shall be nursery grown or harvested unless otherwise specified or approved in 
writing by ENGINEER.   

2. Unless specifically noted otherwise, plant material shall be of selected specimen quality, have 
normal habit of growth, and be sound, healthy, vigorous plants with well-developed root systems.  
Plants shall be free of disease, insect pests, their eggs or larvae, and injuries. 

3. Plant/Seed information: 
a. See Paragraphs 2.01 G. & H. for seed mix and plant quantity requirements. 
b. It is the CONTRACTOR’S responsibility to ensure plants and/or seed are true to species 

and variety and conform to measurement specified in Paragraphs 2.01 G. & H., except 
plants larger than specified may be used if approved by ENGINEER.  Use of such plants 
shall not result in increased Contract Price. 

c. Where plants larger than specified have been submitted in writing for approval and 
approved in writing by ENGINEER, CONTRACTOR shall assume responsibility of 
guarantee for plant in size as planted. 

d. OWNER & ENGINEER must approve any substitutions. 
  4. Tree/Shrub/Live Stake information: 

a. See Paragraph 2.01 I. for tree, shrub, live stakes size and quantity requirements.  
Provide source of plant material at least 4 weeks prior to digging or harvesting.  

   b. Plants shall be freshly dug or container grown material.  Plants placed in cold storage for 
an extended period (>1 month) of time are not acceptable unless the CONTRACTOR 
makes such a request in writing and the materials are inspected and approved.  

c. Measure plants when branches are in normal position.  Height and spread refer to plant's 
main body and not from branch tip to branch tip. 

d. If range of size is given, no plant or stake shall be less than minimum size and not less 
than 50% of plants shall be as large as upper half of range specified. 
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e. Measurements specified are minimum size acceptable and are measurements after 
pruning, where pruning is required.  Plants meeting measurements specified, but not 
producing normal balance between height and spread, will be rejected. 

 
    B. Cover Crop 
  1.  Cover Crop Seed mix for all restored areas shall be as follows:  

Species % Minimum Purity % Minimum Germination 

Annual Oats 98 90 
Winter Wheat 95 90 

Barnyard Grass (Echinochloa crus-galli) 95 90 
  2. Seeding a cover crop by itself between April 15th & August 15th shall be conducted using Annual 

Oats at a rate of 120 lbs/acre. 
  3. Seeding a cover crop by itself between August 15th & November 30th shall be conducted using 

Winter Wheat at a rate of 90 lbs/acre. 
4. Native seeding conducted between April 15th & June 15th shall include a cover crop of Annual 

Oats at a rate of 20 lbs/acre. 
  5. Native seeding conducted between October 15th & November 30th shall include a cover crop of 

Winter Wheat at a rate of 10 lbs/acre and Annual Oats at a rate of 20 lbs/acre. 
  6. Native wetland seeding shall also include a cover crop of Barnyard Grass at a rate of 1 lb/acre. 
 
 C. Native Seed 

1. Seed stock shall be wild ecotype indigenous to Wisconsin or the first tier counties in those states 
bordering Wisconsin or have natural origins within a 250-mile radius of the intended planting site.       

2. Grasses classified as “Agricultural Grasses” shall be PLS as specified.  Other seed shall be 
“clean” according to high quality industry standards.   

3. Seed shall not be more than one year old at time of seeding. 
4. Legumes shall be inoculated with proper rhizobia immediately prior to planting (six hours or less). 

 
D. Pot/Container Grown Plants 

1. Wetland live plant seed stock shall be wild ecotype indigenous to Wisconsin or have natural 
origins within a 250-mile radius of the intended planting site.  Plugs shall not be less than 2.5 x 
2.5 square in. size with a depth of 3.5 in., unless bare root or smaller material is the only stock 
available,  

 2. Tree and shrub seed stock shall be wild ecotype indigenous to the Upper Midwest and shall have 
been grown within same hardiness zone as the Project Site or acclimated to conditions of same 
hardiness zone for a minimum of two growing seasons.  Hardiness zones shall conform to "Zones 
of Plant Hardiness" as provided by U.S. Department of Agriculture. 

 3. Pot grown plants and select bare-root species shall have heavy fibrous root system, or well-
developed tap root, developed by proper horticultural practice including transplanting and root 
pruning, and shall have grown in container for at least one growing season. 

4. Root system shall have developed sufficiently long for new fibrous roots to develop so root mass 
will retain its shape and hold together when removed from container. 

5. Container shall not strangle or girdle natural growth of plant.  Plants, other than groundcovers, 
over-established in container as evidenced by pot-bound root ends will be rejected.   

6. Bare root plants are generally unacceptable; however, exceptions may be made for species 
difficult to secure as potted material such as some submergent aquatic plants and floating-leaved 
species including water lilies.  If bare root material is not specified in Paragraph 2.01 H., the 
CONTRACTOR must request permission, in writing, to use bare root stock. 

 
E. Bare Root Trees & Shrubs: 

 
1.  Tree and shrub seed stock shall be wild ecotype indigenous to the Upper Midwest and shall have 

been grown within same hardiness zone as the Project Site or acclimated to conditions of same 
hardiness zone for a minimum of two growing seasons.  Hardiness zones shall conform to "Zones 
of Plant Hardiness" as provided by U.S. Department of Agriculture.  
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2. Root Spread shall be: 
Height of Plant Minimum Spread of Root (in.) 

18 - 24 in. 10 
2 - 3  ft 11 
3 - 4  ft 14 
4 - 5  ft 16 
5 - 6  ft 18 
6 - 8  ft 20 

 
F. Live Stakes 
 1. Stakes shall be wild ecotype indigenous to the Upper Midwest and shall have been harvested 

within same hardiness zone as the Project Site.  Hardiness zones shall conform to "Zones of 
Plant Hardiness" as provided by U.S. Department of Agriculture. 

 2. Stake dimensions must meet the following: 
 (a)  Diameter - ½-inch – 2-inch  
 (b)  Length – 18-inch – 24-inch  

 3. The top of the stake must be cut flush and the butt end cut at a 45-degree angle. 
 4. All branches on the stake must be removed.  They shall be trimmed close to the stem without 

damaging the stake. 
 5. Stakes shall be constructed from native species that are healthy, vigorous stock that is straight 

wood at least one (1) year old. 
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G. Wetland and Upland Seed Mix Species and Quantities: 
   

Prairie Planting Zone 
Species  

Common Name Scientific Name 
Ounces Required  

Per Acre 
Forbs   
Nodding Onion Allium cernuum 2.1 
Prairie Onion Allium stellatum 2.1 
Leadplant Amorpha canescens 2.0 
Thimbleweed Anemone cylindrica 0.6 
Northern Thimbleweed Anemone virginiana 0.6 
Columbine Aquilegia canadensis 0.8 
Butterfly Weed  Asclepias tuberosa 0.9 
Whorled Milkweed Asclepias verticillata 1.4 
Heath Aster Aster ericoides 0.2 
Smooth Blue Aster Aster laevis 1.1 
Sky Blue Aster Aster oolentangiense 0.6 
Lance-leaf Coreopsis Coreopsis lanceolata 1.2 
Purple Prairie Clover Dalea purpurea 3.1 
Shooting Star Dodecatheon meadia 0.5 
Pale Purple Coneflower Echinacea pallida 4.5 
Flowering Spurge Euphorbia corollata 0.8 
Sweet Everlasting Gnaphalium obtusifolium 0.1 
Prairie Alumroot Heuchera richardsonii 0.1 
Round-headed Bushclover Lespedeza capitata 2.9 
Rough Blazingstar Liatris aspera 2.5 
Dwarf Blazing Star Liatris cylindracea 1.7 
Wild Lupine Lupinus perennis 3.6 
Wild Bergamot Monarda fistulosa 1.3 
Spotted Bee Balm Monarda punctata 0.9 
Wild Quinine Parthenium integrifolium 4.5 
Foxglove Beardtongue Penstemon digitalis 0.6 
Hairy Beardtongue Penstemon hirsutus 0.3 
Prairie Cinquefoil Potentilla arguta 0.4 
Yellow Coneflower Ratibida pinnata 2.6 
Black-eyed Susan Rudbeckia hirta 0.9 
Brown -eyed Susan Rudbeckia triloba 2.3 
Prairie Blue-eyed Grass Sisyrinchium campestre 1.4 
Stiff Goldenrod Solidago rigida 1.5 
Showy Goldenrod Solidago speciosa 0.8 
Common Spiderwort Tradescantia ohiensis 3.9 
Hoary Vervain Verbena stricta 3.4 
Golden Alexander Zizia aurea 7.1 
Grasses/Sedges   
Side Oats Grama Bouteloua curtipendula 65.3 
Sand Bracted Sedge Carex muehlenbergii 6.5 
Purple Love Grass Eragrostis spectabilis 1.4 
June Grass Koeleria macrantha 0.8 
Little Bluestem Schizachyrium scoparium 31.4 
Indian Grass Sorghastrum nutans 19.6 
 TOTAL 190.3 
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 Wet-Mesic/Mesic Prairie Planting Zone 
Species  

Common Name Scientific Name 
Ounces Required  

Per Acre 
Forbs   
Nodding Onion Allium cernuum 4.1 
Columbine Aquilegia canadensis 0.8 
Common Milkweed Asclepias syriaca 1.2 
Butterfly Weed  Asclepias tuberosa 0.9 
Smooth Blue Aster Aster laevis 1.0 
Calico Aster Aster lateriflorus 0.3 
New England Aster Aster novae-angliae 1.0 
Purple Prairie Clover Dalea purpurea 8.4 
Showy Tick Trefoil Desmodium canadense 0.9 
Shooting Star Dodecatheon meadia 0.8 
Pale Purple Coneflower Echinacea pallida 9.0 
Ox-eye Heliopsis helianthoides 6.2 
Round-headed Bushclover Lespedeza capitata 6.9 
Rough Blazingstar Liatris aspera 4.9 
Pale Spiked Lobelia Lobelia spicata 0.2 
Wild Bergamot Monarda fistulosa 1.8 
Common Mountain Mint Pycnanthemum virginianum 0.4 
Yellow Coneflower Ratibida pinnata 2.6 
Black-eyed Susan Rudbeckia hirta 0.9 
Brown -eyed Susan Rudbeckia triloba 2.8 
Compass Plant Silphium laciniatum 1.2 
Prairie Dock Silphium terebinthinaceum 1.6 
Showy Goldenrod Solidago speciosa 0.6 
Common Spiderwort Tradescantia ohiensis 7.8 
Culver's Root Veronicastrum virginicum 0.1 
Golden Alexander Zizia aurea 7.1 
Grasses/Sedges   
Big Bluestem Andropogon gerardii 7.8 
Side Oats Grama Bouteloua curtipendula 65.3 
Sand Bracted Sedge Carex muehlenbergii 6.5 
Canada Wild Rye Elymus canadensis 60.3 
Switch Grass Panicum virgatum 5.6 
Little Bluestem Schizachyrium scoparium 26.1 
Indian Grass Sorghastrum nutans 19.6 
 TOTAL 264.7 
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 Wet-Mesic Forest Planting Zone 
Species  

Common Name Scientific Name 
Ounces Required  

Per Acre 

Forbs   
Canada Anemone Anemone canadensis 1.8 
Tall Thimbleweed Anemone virginiana 1.0 
Columbine Aquilegia canadensis 2.9 
Calico Aster Aster lateriflorus 1.0 
Large-leaved Aster Aster macrophyllus 0.7 
Common Beggar's Ticks Bidens frondosa 2.9 
Smallspike False Nettle Boehmeria cylindrica 0.4 
Wild Cucumber Echinocystis lobata 3.6 
White Snakeroot Eupatorium rugosum 0.7 
Northern Bedstraw Galium boreale 1.0 
Bottle Gentain Gentiana andrewsii 0.5 
Wild Geranium Geranium maculatum 1.5 
Yellow Avens Geum aleppicum 7.3 
Grass-leaved Goldenrod Euthamia graminifolia 0.5 
Saw-tooth Sunflower Helianthus grosseserratus 1.9 
Pale-leaved Sunflower Helianthus strumosus 3.5 
Spotted Touch-me-not Impatiens capensis 0.9 
Cardinal Flower Lobelia cardinalis 0.9 
Water Horehound Lycopus americanus 1.7 
Solomon's Plume Maianthemum racemosum 4.6 
Wild Mint Mentha arvensis 0.5 
Bishop's Cap Mitella diphylla 0.4 
Sweet Cicely Osmorhiza claytonii 2.9 
Wood Betony Pedicularis canadensis 0.8 
Jacob's Ladder Polemonium reptans 1.0 
Common Mountain Mint Pycnanthemum virginianum 1.0 
Wild Golden Glow Rudbeckia laciniata 3.9 
Mad-dog Skullcap Scutellaria lateriflora 2.2 
Late Goldenrod Solidago gigantea 0.7 
Purple Meadow Rue Thalictrum dasycarpum 6.6 
Culver's Root Veronicastrum virginicum 0.9 
Golden Alexanders Zizia aurea 11.6 
Grasses/Sedges/Rushes   
Fringed Brome Bromus ciliatus 21.8 
Canada Bluejoint Calamagrostis canadensis 1.3 
Bebb's Oval Sedge Carex bebbi 4.3 
Common Wood Sedge Carex blanda 1.5 
Plains Oval Sedge Carex brevior 6.3 
Fringed Sedge Carex crinita 4.7 
Crested Oval Sedge Carex cristatella 2.7 
Wood Gray Sedge Carex grisea 3.0 
Slender Sedge Carex leptalea 1.1 
Field Oval Sedge Carex molesta 7.1 
Long-beaked Sedge Carex sprengelii 2.2 
Awl-fruited Sedge Carex stipata 4.6 
Narrow-leaved Oval Sedge Carex tenera 1.0 
Brown Fox Sedge Carex vulpinoidea 4.5 
Canada Wild Rye Elymus canadensis 51.4 
Virginia Wild Rye Elymus virginicus 53.0 
Fowl Manna Grass Glyceria striata 3.0 
Dudley's Rush Juncus dudleyi 0.1 
Path Rush Juncus tenuis 0.3 
Leafy Satin Grass Muhlenbergia mexicana 2.1 
Upland Wild Timothy Muhlenbergia racemosa 2.3 
Fowl Bluegrass Poa palustris 1.4 
 TOTAL 251.5 
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 Shrub-Carr Planting Zone 
Species  

Common Name Scientific Name 
Ounces Required 

Per Acre 

Forbs   
Canada Anemone Anemone canadensis 0.9 
Angelica Angelica atropurpurea 4.7 
Marsh Milkweed Asclepias incarnata 2.7 
Shining Aster* Aster firmus 1.0 
New England Aster Aster novae-angliae 1.1 
Swamp Aster Aster puniceus 0.9 
Flat-top Aster Aster umbellatus 1.4 
Nodding Bur Marigold Bidens cernua 2.6 
Common Beggar's Ticks Bidens frondosa 2.2 
Turtlehead Chelone glabra 0.6 
Water Hemlock Cicuta maculata 0.9 
Marsh Cinquefoil Comarum palustre 0.3 
Cinnamon Willow Herb Epilobium coloratum 0.7 
Joe Pye Weed Eupatorium maculatum 2.3 
Boneset Eupatorium perfoliatum 1.1 
Grass-leaved Goldenrod Euthamia graminifolia 0.5 
Sneezeweed Helenium autumnale 1.5 
Saw-tooth Sunflower Helianthus grosseserratus 3.4 
Spotted Touch-me-not Impatiens capensis 1.4 
Cardinal Flower Lobelia cardinalis 0.9 
Water Horehound Lycopus americanus 0.8 
Wild Mint Mentha arvensis 0.5 
Obedient Plant Physotegia virginiana 0.7 
Common Mountain Mint Pycnanthemum virginianum 0.7 
Wild Golden Glow Rudbeckia laciniata 3.9 
Great Water Dock Rumex orbiculatus 6.1 
Tall Water Parsnip Sium suave 0.6 
Late Goldenrod Solidago gigantea 0.5 
Swamp Goldenrod Solidago patula 0.6 
Woundwort Stachys palustris 0.8 
Purple Meadow Rue Thalictrum dasycarpum 6.6 
Blue Vervain Verbena hastata 3.9 
Culver's Root Veronicastrum virginicum 0.4 
Golden Alexanders Zizia aurea 6.6 
Grasses/Sedges/Rushes   
Fringed Brome Bromus ciliatus 3.6 
Canada Bluejoint Calamagrostis canadensis 1.3 
Water Sedge Carex aquatilis 0.6 
Crested Oval Sedge Carex cristatella 1.2 
Porcupine Sedge Carex hystericina 5.2 
Common Lake Sedge Carex lacustris 0.8 
Narrow-leaved Woolly Sedge Carex lasiocarpa 1.3 
Broad-leaved Woolly Sedge Carex pellita 0.5 
Deflexed Bottle-brush Sedge Carex retrorsa 2.0 
Awl-fruited Sedge Carex stipata 4.6 
Tussock sedge Carex stricta 2.9 
Common Yellow Lake Sedge Carex utriculata 2.7 
Great Spike Rush Eleocharis palustris 0.9 
Virginia Wild Rye Elymus virginicus 21.2 
Reed Manna Grass Glyceria grandis 3.5 
Fowl Manna Grass Glyceria striata 2.6 
Dudley's Rush Juncus dudleyi 0.1 
Rice Cut Grass Leersia oryzoides 1.1 
Fowl Bluegrass Poa palustris 1.4 
Dark Green Bulrush Scirpus atrovirens 1.5 
Wool Grass Scirpus cyperinus 0.5 
Rufous Bulrush Scirpus pendulus 1.4 
Prairie Cord Grass Spartina pectinata 2.7 
 TOTAL 127.4 
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 Northern Sedge Meadow Planting Zone  
Species  

Common Name Scientific Name 
Ounces Required 

Per Acre 
Forbs   
Canada Anemone Anemone canadensis 0.9 
Angelica Angelica atropurpurea 4.7 
Marsh Milkweed Asclepias incarnata 2.7 
Shining Aster* Aster firmus 0.4 
Panicled Aster Aster lanceolatus 0.7 
Swamp Aster Aster puniceus 0.9 
Flat-top Aster Aster umbellatus 1.4 
Nodding Bur Marigold Bidens cernua 2.6 
Common Beggar's Ticks Bidens frondosa 2.2 
Turtlehead Chelone glabra 0.6 
Water Hemlock Cicuta maculata 0.9 
Cinnamon Willow Herb Epilobium coloratum 0.4 
Joe Pye Weed Eupatorium maculatum 2.1 
Boneset Eupatorium perfoliatum 1.0 
Grass-leaved Goldenrod Euthamia graminifolia 0.5 
Sneezeweed Helenium autumnale 1.5 
Saw-tooth Sunflower Helianthus grosseserratus 1.0 
Spotted Touch-me-not Impatiens capensis 1.4 
Great Blue Lobelia Lobelia siphilitica 0.5 
Water Horehound Lycopus americanus 0.8 
Wild Mint Mentha arvensis 0.4 
Monkey Flower Mimulus ringens 0.2 
Pinkweed Persicaria pensylvanica 1.1 
Obedient Plant Physotegia virginiana 0.7 
Marsh Cinquefoil Potentilla palustris 0.3 
Common Mountain Mint Pycnanthemum virginianum 0.7 
Annual Buttercup Ranunculus sceleratus 1.5 
Wild Golden Glow Rudbeckia laciniata 3.9 
Tall Water Parsnip Sium suave 0.6 
Late Goldenrod Solidago gigantea 0.3 
Swamp Goldenrod Solidago patula 0.6 
Woundwort Stachys palustris 0.8 
Purple Meadow Rue Thalictrum dasycarpum 2.0 
Blue Vervain Verbena hastata 3.1 
Culver's Root Veronicastrum virginicum 0.3 
Golden Alexanders Zizia aurea 6.6 
Grasses/Sedges/Rushes   
Fringed Brome Bromus ciliatus 3.6 
Canada Bluejoint Calamagrostis canadensis 1.3 
Water Sedge Carex aquatilis 0.6 
Crested Oval Sedge Carex cristatella 1.2 
Porcupine Sedge Carex hystericina 5.2 
Common Lake Sedge Carex lacustris 0.8 
Broad-leaved Woolly Sedge Carex pellita 0.5 
Deflexed Bottle-brush Sedge Carex retrorsa 2.0 
Awl-fruited Sedge Carex stipata 4.6 
Tussock sedge Carex stricta 3.4 
Common Yellow Lake Sedge Carex utriculata 2.7 
Walter's Barnyard Grass Echinochloa walteri 4.6 
Great Spike Rush Eleocharis palustris 0.9 
Virginia Wild Rye Elymus virginicus 21.2 
Rattlesnake Grass Glyceria canadensis 3.3 
Fowl Manna Grass Glyceria striata 2.8 
Dudley's Rush Juncus dudleyi 0.1 
Common Rush Juncus effusus 0.3 
Rice Cut Grass Leersia oryzoides 1.1 
Fowl Bluegrass Poa palustris 1.4 
Dark Green Bulrush Scirpus atrovirens 1.5 
Wool Grass Scirpus cyperinus 0.5 
Prairie Cord Grass Spartina pectinata 2.7 
 TOTAL 116.6 

Emergent Aquatic - Wild Rice Planting Zone                  
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Species  
 

Common Name 
 

Scientific Name 
 

Wild Rice Zizania aquatic 
Pounds Required 

Per Acre 
 100 

 
H. Live Plant Species and Quantities:   
 

Wet-Mesic Forest Planting Zone 

Species   
 

Common Name Scientific Name Quantity 
Minimum  
Pot Size  

Ferns    
Lady Fern Athyrium felix-femina 50 4.5” 
Cinnamon Fern Osmunda cinnamomea 100 4.5”
Interrupted Fern Osumuda claytoniana 100 4.5”
Royal Fern Osnumda regalis 50 4.5”
Forbs    
Wild Sarsaparilla Aralia nudicaulis 50 4.5” 
Wild Strawberry Fragaria virginiana 150 2.5” 
Starry False Solomon’s Seal Maianthemum stellatum 150 2.5” 
Woodland Phlox Phlox divaricata 150 2.5” 
Barren Strawberry Waldsteinia fragarioides 50 2.5” 
 TOTAL 850  

 
Shrub-Carr Planting Zone 

Species   
 

Common Name Scientific Name Quantity 
Minimum  
Pot Size  

Sedges/Grasses 
Common Lake Sedge Carex lacustris 100 2.5” 
Tussock Sedge Carex stricta 250 2.5” 
Prairie Cord Grass Spartina pectinata 150 2.5” 
Ferns    
Ostrich Fern Matteuccia struthiopteris 100 4.5” 
Sensitive Fern Onoclea sensibilis 100 4.5”
Forbs    
Northern Blue Flag  Iris versicolor 150 2.5” 
Marsh Marigold Caltha palustris 50 4.5” 
 TOTAL 900  

 
Northern Sedge Meadow Planting Zone 

Species   
 

Common Name Scientific Name Quantity 
Minimum  
Pot Size  

Sedges/Grasses 
Porcupine Sedge Carex hystericina 100 2.5” 
Common Lake Sedge Carex lacustris 100 2.5” 
Tussock Sedge Carex stricta 250 2.5” 
Prairie Cord Grass Spartina pectinata 150 2.5” 
Ferns    
Ostrich Fern Matteuccia struthiopteris 100 4.5” 
Sensitive Fern Onoclea sensibilis 200 4.5”
Forbs    
Northern Blue Flag  Iris versicolor 250 2.5” 
Marsh Marigold Caltha palustris 50 4.5” 
 TOTAL 1,200  
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Emergent/Floating-Leaved Aquatic Planting Zone                   
Species   

 
Common Name 

 
Scientific Name 

Planting 
Depth 

No. of Plants 
Required 

Common Water-plantain Alisma subcordatum 0-6” 150 
Water-shield Brasenia schreberi 6-12” 350 
River Bulrush Bolboschoenus fluviatilis 6-12” 550 
Water Sedge Carex aquatilis 0-3” 450 
Bristly Sedge Carex comosa 0-3” 500 
Common Lake Sedge Carex lacustris 0-3” 450 
Great Spike Rush Eleocharis palustris 0-3” 250 
Reed Manna Grass Glyceria grandis 0-3” 300 
Northern Blue Flag  Iris versicolor 0-3” 550 
Soft Rush Juncus effusus 0-3” 325 
Yellow Water-lily Nuphar advena 6-12” 325 
White Water-lily Nymphaea odorata 6-12” 250 
Pickerel Weed Pontedaria cordata 0-6” 850 
Common Arrowhead Sagitaria latifolia 0-6” 900 
Hardstem Bulrush Schoenoplectus acutus 6-12” 850 
Chair-maker’s Rush Schoenoplectus pungens 0-6” 1,150 
Softstem Bulrush Schoenoplectus tabernaemontani 6-12” 1,400 
Common Bur-reed Sparganium eurycarpum 6-12” 1,400 
 TOTAL 11,000 

 
Submergent Aquatic Planting Zone  

Species   
 

Common Name 
 

Scientific Name 
Planting 

Depth 
No. of Plants 

Required 
Coontail Ceratophyllum demersum 12-24” 150 
Needle Rush Eleocharis acicularis 12” 150
Water Smartweed Persicaria amphibia 12” 150
Floating-leaf Pondweed Potamogeton natans 12” 150
Long-leaved Pondweed Potamogeton nodosus 12” 150
Sago Pondweed Stuckenia pectinata 12-24” 150
Water Celery Vallisneria americana 12-24” 150
 TOTAL 1,050 
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I. Tree, Shrub and Live Stake Species and Quantities:   
 
Wet Mesic Forest Planting Zone 

Species   
 

Common Name Scientific Name Quantity Size - Height 
Trees 
Balsam Fir Abies balsamea 25 #5-7 gallon 
Red Maple Acer rubrum 25 2-4’ bare-root 
Silver Maple Acer saccharinum 75 2-4’ bare-root 
Yellow Birch Betula alleghaniensis 50 2-4’ bare-root 
Musclewood Carpinus caroliniana 25 2-4’ bare-root 
Northern Hackberry Celtis occidentalis 15 2-4’ bare-root 
Black Ash Fraxinus nigra 5 #5-7 gallon 
Tamarack Larix laricina 25 #5-7 gallon 
Black Spruce Picea mariana 25 #5-7 gallon 
Swamp White Oak Quercus bicolor 100 2-4’ bare-root 
Bur Oak Quercus macrocarpa 50 2-4’ bare-root 
Peach-leaf Willow Salix amygdaloides 50 #2-5 gallon 
Black Willow Salix nigra 75 2-4’ bare-root 
White-cedar Thuja occidentalis 25 #5-7 gallon 
Canadian Hemlock Tsuga canadensis 10 #5-7 gallon 
Slippery Elm Ulmus rubra 20 #2-5 gallon 
Shrubs 
Black Chokeberry Aronia melanocarpa 25 #2-5 gallon 
Swamp Birch Betula pumila 15 #2-5 gallon 
Buttonbush Cephalanthus occidentalis 10 2-4’ bare-root 
Alternate-leaved Dogwood Cornus alternifolia 15 #5 gallon 
Silky Dogwood Cornus amomum 50 2-4’ bare-root 
Red-osier Dogwood Cornus stolonifera 25 2-4’ bare-root 
Bush Honeysuckle Diervilla lonicera 25 #1-2 gallon 
Winterberry (Male & Female) Ilex verticillata 10 2-4’ bare-root 
Fly Honeysuckle Lonicera canadensis 15 #1-2 gallon 
Common Ninebark Physocarpus opulifolius 35 2-4’ bare-root 
Black Currant Ribes americanum 25 #1-2 gallon 
Wild Rose Rosa blanda 20 #1-2 gallon 
American Elder Sambucus canadensis 35 2-4’ bare-root 
Meadow-sweet Spiraea alba 10 #2-5 gallon 
Lowbush Blueberry Vaccinium angustifolium 15 #1-2 gallon 
Nannyberry  Viburnum lentago 35 2-4’ bare-root 
American Highbush Cranberry Viburnum opulus L. subsp. trilobum 35 2-4’ bare-root 
 TOTAL 1,000  
 

Shrub-Carr Planting Zone 

Species   
 

Common Name Scientific Name Quantity Size - Height 
Shrubs 
Speckled Alder Alnus rugosa 15 #5 gallon 
Silky Dogwood Cornus amomum 20 2-4’ bare-root 
Red-osier Dogwood Cornus stolonifera 50 2-4’ bare-root 
Winterberry (Male & Female) Ilex verticillata 50 2-4’ bare-root 
Black Currant Ribes americanum 25 #1-2 gallon 
Meadow-sweet Spiraea alba 50 #2-5 gallon 
Bebb’s Willow Salix bebbiana 100 #1-2 gallon 
Pussy Willow Salix discolor 75 #2-5 gallon 
American Highbush Cranberry Viburnum opulus L. subsp. trilobum 15 2-4’ bare-root 
 TOTAL 400  
 



W:\3700\3775\3775-005\15-01\Conformed Plans and Specs\32 90 10_Native Landscaping_CONFORMED.docx NATIVE LANDSCAPING 
 32 90 10-15 

Live Stakes – Shrub-Carr Planting Zone 
Species  

Common Name Scientific Name 
No. of Stakes  

Required 
Silky Dogwood Cornus amomum 100 
Red-osier Dogwood Cornus stolonifera 100 
Bebb's Willow Salix bebbiana 100 
Pussy Willow Salix discolor 100 
 TOTAL 400 
 
2.02 PLANTING & PROTECTION MATERIALS 
 
   A. Topsoil: 

1. Obtained from natural well drained areas, and be fertile, friable soil, clean of undesirable 
materials such as plants, weeds, roots, stalks, stones, and other debris. 

2. Existing topsoil shall be salvaged as it will be placed during restoration activities. 
3. Acidity range of pH 5.0 and pH 7.0 and shall contain no less than 4% organic matter as 

determined by loss on ignition of moisture free samples dried at 100oC. 
 
   B. Soil Amendments: 

1. Planting to be installed in native soils. 
 
   C. Mulching Materials: 

1. Processed Hardwood Bark: 
a. From mixed hardwood species and free of sticks and leaves, 60% shall range 

between 1 and 3 in. in length; remaining 40% shall not exceed 1-1/2 in. 
b. Maximum of 5% content by weight of shredded wood particles. 

2. Mushroom Manure: 
a. Well-rotted cattle or stable manure with admixture of 15% to 30% topsoil. 
b. Used for commercial growing of at least one crop of mushrooms. 

  
   D. Water:   CONTRACTOR shall make arrangements for water used for planting with appropriate 

water utilities.  Cost of water usage is responsibility of CONTRACTOR and is incidental to 
contract. 
1. Obtain from fresh water sources and free from injurious chemical or other toxic 

substances harmful to plant life.  No water, which is brackish, may be used. 
2. Provide hose and equipment necessary for proper watering of plant material. 

 
E. Tree Wrap: 

1. Trees shall not be wrapped. 
 

F. Tree Protectors & Stakes:  
1. Bare-root & Container Grown Plants.  Products designed to eliminate herbivore damage 

from small rodents and protect the seedlings from wind and herbicide damage 
a. Protectors 

1) Minimum 48” height  
2) Minimum 3” diameter 

b. Stakes 
1) Minimum 30” height 
2) Wooden stakes shall be minimum 1”x1” 
3) PVC stakes shall be minimum 1/2'” diameter 

 
2.03 EROSION CONTROL MATERIALS 

 
A. Erosion Blanket & Stakes: 

1. Materials shall be completely biodegradable (Class I Urban Type A – S 75 BN & C 125 
BN) and included on WisDOT PAL  

2. Anchoring devices shall be a minimum of 6” in length, be completely biodegradable 
(Urban) and included on WisDOT PAL  

 
2.04 HERBICIDE, ADJUVANT & DYES 
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A. General: 

1. Use only chemicals approved by and registered with the Environmental Protection 
Agency (EPA). 

2. Chemicals used around water shall be aquatic approved. 
3. The chemical or combination of chemicals shall be chosen based on the target species 

present and the desired treatment outcome. 
 
2.05 GOOSE FENCING  
 

A. General: 
1. 1.5” x 1.5” X 5.5’ heavy-duty steel t-posts or equivalent. 
2. 48” green snow/safety fence. 
3. 8” Black UV stabilized cable ties to secure fencing to posts. 
4. Nylon rope, bailing twine or equivalent. 

   
2.06 CARP FENCING  
 

A. General: 
1. 1.5” x 1.5” X 5.5’ heavy-duty steel t-posts or equivalent. 
2. 2” X 4” X 48” 14 gauge welded wire fence. 
3. 8” Black UV Stabilized Cable Ties to secure fencing to posts. 

 
PART 3 SUPPLIERS 
 
3.01 PLANT SUPPLIERS 
 
   A. At CONTRACTOR’S option, CONTRACTOR may contact the following companies for seed, 

plant, tree, and shrub supplies: 
 

JFNew    Taylor Creek Restoration Nursery 
708 Roosevelt Road 17921 Smith Road 
Walkerton, IN  46574 P.O. Box 256 
(574) 586-2412  Brodhead, WI  53520 

    (608) 897-8641 
 

Marshland Transplant Aquatic Nursery J&J Transplant Aquatic Nursery, LLC 
116 East Huron Street P.O. Box 227 
Berlin, WI  54923-2050  Wild Rose, WI  54984-0227 
1-800-AQUATIC  1-800-622-5055 
 
Prairie Nursery, Inc. Prairie Moon Nursery 
P.O. Box 306  32115 Prairie Lane 
Westfield, WI 53964 Winona, MN 55987 
1-800-476-9453  1-866-417-8156 

 
Dragonfly Gardens  Hickory Road Gardens 
491 State Highway 46 2041 Hickory Road 
Amery, WI   Mosinee, WI 54455 
(715) 268-7660  (715) 693-6446 

 
Stone Silo Prairie Garden Agrecol, LLC 
2325 Oak Ridge Circle 10101 North Casey Road 
De Pere, WI 54115  Evansville, WI 53536 
(920) 336-1662  (608) 223-3571 

 
Alpha Nurseries, Inc.   Outback Nursery, Inc. 
3737 65th Street   15280 110th Street South 
Holland, MI 49423  Hastings, MN 55033 
(269) 857-7804    651) 438-2771 
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Reeseville Ridge Nursery 
512 South Main Street 
Reeseville, WI 53579 
(920) 927-3291 

 
3.02 EROSION CONTROL SUPPLIERS 

 
   A. At CONTRACTOR’S option, CONTRACTOR may contact following companies for erosion 

blanket and staple supplies: 
 
  ERO-TEX   CFM – Construction Fabrics & Materials Corp. 
  N94W143330 Garwin Mace Drive 2525 Peiper Road 
  Menomonee Falls, WI 53051 Cottage Grove, WI 53527 
  (866) 437-6839  (608) 839-8031 
 
  Brock White   Earth & Road 
  1425 South Ashland Avenue 101 Skyline Drive 
  Green Bay, WI 54304 Arlington, WI 53911 
  (920) 432-6438  (608) 635-7755 
 
3.03 HERBICIDE SUPPLIERS 

 
   A. At CONTRACTOR’S option, CONTRACTOR may contact following companies for chemical 

supplies: 
   
  Crop Production Services Red River Specialties, Inc. 
  N125 County Highway C 7545 Haygood Road 
  DeForest, WI 53532 Shreveport, LA 71107 
  (608) 846-1100  (317) 440-7103 
 
PART 4 EXECUTION 
 
4.01 PROJECT/SITE CONDITIONS 
 
   A. Inspection: 

1. Prior to beginning Work, CONTRACTOR shall examine and verify acceptability of Project 
site for conditions under which seeding and planting are to be performed.  Do not 
proceed with Work until satisfactory conditions are present. 

2. Starting Work constitutes acceptance of conditions under which Work is to be performed.  
After such acceptances, CONTRACTOR shall be responsible for correcting 
unsatisfactory and defective Work resulting from such unsatisfactory conditions. 

  3. When landscape work is executed in conjunction with construction of other work, 
coordinate schedule to permit execution of landscape work. 

 
4.02 SEEDING  
 
   A. Seedbed Preparation 

1. Prior to seeding a cover crop or native species, the planting areas shall be prepared 
through the following sequence:  

   a.  Enhancement Zones (Plant Community Map): A combination of selective cutting 
and two (2) or three (3) spot herbicide applications to address invasive species 
will be conducted throughout the growing season.  A herbicide solution including 
aquatic approved chemical (glyphosate or imazapyr), surfactant or MSO, 
ammonium sulfate and marking dye are to be utilized for each application and 
shall be applied at the rates recommended on the label for the vegetation 
species present.   The first application is expected to be completed in early July.  
The second and third applications are expected to be undertaken in mid to late 
August and late September – prior to the first hard freeze.  The schedule for 
herbicide applications will be flexible to accommodate the weather and existing 
growing conditions; however, the Contractor must communicate with the City and 
the Engineer prior to conducting any application.  Care must be taken to ensure 
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populations of existing or installed native plants are not killed during the process.  
Contractor must select appropriate means in which to apply the herbicide to 
ensure protection of native plant populations.  Incomplete, untimely or 
unsuccessful herbicide treatments may result in additional treatment 
requirements to be conducted at the Contractor’s expense.  Damage or loss of 
native plant populations shall also be replaced at Contractor’s expense. 

   b.  Re-Work Zones (Plant Community Map): A combination of mowing and two (2) or 
three (3) broadcast herbicide applications to eliminate existing vegetation will be 
conducted throughout the growing season.  A herbicide solution including the 
chemical (glyphosate, imazapyr, clopyralid or clethodim – later 2 may only be 
utilized in non-aquatic settings), a surfactant or MSO, ammonium sulfate and 
marking dye are to be utilized for each application and shall be applied at the 
rates recommended on the label for the vegetation species present.   The first 
application is expected to be completed in early July.  The second and third 
applications are expected to be undertaken in mid to late August and late 
September – prior to the first hard freeze.  The schedule for herbicide 
applications will be flexible to accommodate the weather and existing growing 
conditions; however, the Contractor must communicate with the City and the 
Engineer prior to conducting any application.  Contractor must select appropriate 
means in which to apply the herbicide.  Incomplete, untimely or unsuccessful 
herbicide treatments may result in additional treatment requirements to be 
conducted at the Contractor’s expense.   

   c.  Northern Sedge Meadow, Shrub-Carr and Wet-Mesic Forest Planting Zones: 
Remove or spread out litter/duff build-up remaining from Phragmites and woody 
vegetation mowing operations.  Soil must be visible in 50% of the area with the 
other 50% containing less than ½” debris layer.  Due to wet soil conditions, care 
will need to be exercised by the Contractor to avoid rutting if heavy equipment is 
utilized.  Any damages must be repaired at Contractor’s expense. 

d. Wet-Mesic Forest, Mesic to Wet-Mesic Prairie and Prairie Planting Zones: 
following the last herbicide application and prior to sowing the native seed and 
cover crop, the soil shall be lightly worked to a depth of ¼” – ½” in depth with a 
disc and/or harrow.  The topsoil shall be free of heavy clay, refuse, stumps, large 
roots, rocks over 2 inches in diameter, weeds, or other extraneous material which 
would be detrimental to good seed-to-soil contact, and therefore seed 
establishment.  If the soil is too light and fluffy, the area shall be cultipacked to 
provide a firmer seedbed prior to seeding.   

   e.  Northern Sedge Meadow, Shrub-Carr and Wet-Mesic Prairie Enhancement 
Zones: Existing vegetation shall be mowed to a height of 2-3” prior to sowing the 
native seed and cover crop to allow good seed dispersal and soil contact. 

  
 B. Installation: 

1. Seeding shall occur immediately after seedbed preparation.  Re-work Zones shall be 
seeded with the native seed mixes at the PLS ounces per acre rate indicated in 
Paragraph 2.01 G.  Enhancement Zones shall be seeded with the native seed mixes at 
one half the PLS ounces per acre rate indicated in Paragraph 2.01 G.  Seeding shall be 
conducted within the designated communities (Drawings) between October 15th and 
November 30th. 

2. All native seed species shall be mixed on-site prior to installation. 
3. If the communities are hand sown, the seed shall be mixed with a carrier (e.g., sawdust, 

vermiculite, moist sand, etc.)  to ensure even seed distribution.  The one exception will be 
the Emergent Aquatic – Wild Rice which shall be hand sown from a watercraft suitable to 
adequately access the planting area.  If a broadcast seeder is utilized, it shall be properly 
calibrated to ensure an even seed distribution is achieved within the planting area. 

4. After the seed has been installed, the area shall be rolled to ensure good seed to soil 
contact. 

5. Once seed installation is complete in the Prairie Planting Zone, erosion blanket shall be 
placed in those areas designated on the Drawings.  Erosion blanket installation shall 
follow those requirements outlined in 4.08 below. 

  
C. Seeding shall not be permitted during the following conditions unless otherwise approved: 

1. Frozen soil or water conditions. 
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2. Wind speeds >10 miles per hour. 
3. Temperatures less than 32 degrees Fahrenheit. 
4. Temperatures greater than 90 degrees Fahrenheit. 

   
4.03 LIVE PLANTING WITH PLUGS OR BARE-ROOT MATERIAL  
 
A. Preparation: 

1. Prior to installing the live plants, the planting area shall be prepared through the following 
sequence:  
a. Enhancement Zones (Plant Community Map): A combination of selective cutting 

and two (2) or three (3) spot herbicide applications to address invasive species 
will be conducted throughout the growing season.  A herbicide solution including 
aquatic approved chemical (glyphosate or imazapyr), surfactant or MSO, 
ammonium sulfate and marking dye are to be utilized for each application and 
shall be applied at the rates recommended on the label for the vegetation 
species present.   The first application is expected to be completed in early July.  
The second and third applications are expected to be undertaken in mid to late 
August and late September – prior to the first hard freeze.  The schedule for 
herbicide applications will be flexible to accommodate the weather and existing 
growing conditions; however, the Contractor must communicate with the City and 
the Engineer prior to conducting any application.  Care must be taken to ensure 
populations of existing or installed native plants are not killed during the process.  
Contractor must select appropriate means in which to apply the herbicide to 
ensure protection of native plant populations.  Incomplete, untimely, or 
unsuccessful herbicide treatments may result in additional treatment 
requirements to be conducted at the Contractor’s expense.  Damage or loss of 
native plant populations shall also be replaced at Contractor’s expense. 

b. Re-Work Zones (Plant Community Map): A combination of mowing and two (2) or 
three (3) broadcast herbicide applications to eliminate existing vegetation will be 
conducted throughout the growing season.  A herbicide solution including the 
chemical (glyphosate, imazapyr, clopyralid or clethodim – later 2 may only be 
utilized in non-aquatic settings), a surfactant or MSO, ammonium sulfate and 
marking dye are to be utilized for each application and shall be applied at the 
rates recommended on the label for the vegetation species present.   The first 
application is expected to be completed in early July.  The second and third 
applications are expected to be undertaken in mid to late August and late 
September – prior to the first hard freeze.  The schedule for herbicide 
applications will be flexible to accommodate the weather and existing growing 
conditions; however, the Contractor must communicate with the City and the 
Engineer prior to conducting any application.  Contractor must select appropriate 
means in which to apply the herbicide.  Incomplete, untimely, or unsuccessful 
herbicide treatments may result in additional treatment requirements to be 
conducted at the Contractor’s expense.  

c. OWNER, ENGINEER and CONTRACTOR will meet on site to identify plant 
species locations throughout the restoration area.   

d. Paragraph 2.01 H. indicates the native species and quantities to be planted. 
 

 
 B. Excavation for Planting: 

1. Erosion blanket in the narrow Emergent Aquatic Planting Zone on the south side of the 
restoration site shall be cut in a manner that will allow the fabric to be folded out of the 
way during pit excavation and plant installation. 

2. Plant pits shall be prepared by excavating a hole with either the installer’s hand, tree 
spade, shovel or power auger to a minimum diameter of 3” for 2.5” potted material and 6” 
for 4.5” potted material and sufficiently deep for both potted and bare root material to 
allow the root collar to be at the original grade after the plant is positioned in the hole. 

3. Additional directions regarding bare root plant installation from the nursery shall be 
followed.   

 
 C. Installation and Procedures: 
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1. Submergent and Emergent Aquatic plants shall be installed between June 15th and July 
30th. 

2. Plants to be installed in the Northern Sedge Meadow, Shrub-Carr and Wet-Mesic Forest 
communities shall be installed between October 15th and November 30th. 

3. Submergent Aquatic plants shall be installed in water depths ranging from 24”-36” in 
depth. 

4. Emergent Aquatic plants shall be installed in water depths ranging from 0”-12” in depth. 
5. Submergent Aquatic plants will be planted in clusters of 175 plants per pod, which will be 

roughly 15’ in diameter (Planting Detail).  Clusters shall contain a mix of species found in 
Paragraph 2.01 H. and be randomly planted in “clumps” of 10 to 25 individuals on 
approximate one-foot centers throughout the pod.  

6. Emergent Aquatic plants shall be installed at indicated planting depths and cannot be 
submerged when planted.  A minimum of 3” of plant material must be above the 
waterline, to ensure good growth and to handle flood inundations from storm events.  
Wetland plants will be randomly planted in “clumps” of 5 to 10 individuals on approximate 
two-foot centers throughout the planting zone.  All species within a given “clump” shall be 
the same and the maximum distance between “clumps” shall be five feet. 

7. Live plants to be installed in the Northern Sedge Meadow, Shrub-Carr and Wet-Mesic 
Forest communities will be randomly planted in “clumps” of 5 to 10 individuals on 
approximate 18” centers that will be randomly scattered throughout the planting zone.  

8. Container-Grown Plants: 
a. Carefully open and remove potted plants from containers. 
b. Unwind and/or cut encircling roots with a sharp tool.  Exceptionally long roots 

shall be shortened and all roots shall be guided gently downward and outward to 
prevent root girdling.  

c. Place plant in center of pit making sure the root collar is flush with the existing 
soil surface prior to backfilling with native soil.  Backfill and hand tamp until soil is 
at final grade.  No soil shall be placed over the root collar.  

d. If planted through erosion blanket, replace blanket to its original position making 
sure to secure the material with additional staples.  The fabric shall not be in 
direct contact with the plant.  Excess material shall either be removed or folded 
upon itself to eliminate contact. 

9. Bare-root Plants: 
a. If nursery recommends additional means to secure the bare root material to the 

substrate such as using staples or weights, they shall be utilized to ensure 
successful establishment. 

 
 D. Planting shall not be permitted during the following conditions unless otherwise approved: 

1. Frozen soil conditions. 
2. Temperatures less than 32 degrees Fahrenheit. 
3. Temperatures greater than 90 degrees Fahrenheit. 
 

4.04 TREE & SHRUB PLANTING  
 
  A. Preparation: 

1. OWNER, ENGINEER and CONTRACTOR will meet on site to identify plant species 
locations throughout the restoration area.   

2. Paragraph 2.01 I. indicates the native species and quantities to be planted. 
 

   B. Excavation for Planting: 
1. Plant Pits: 

a. Planting pits shall be prepared through the following sequence: 
1) Center the planting pits at the stake location. 
2)  Excavate pits to a minimum diameter of 24”, where feasible, and 

sufficiently deep to allow the root collar to be at the original grade after 
the bare-root and/or potted tree or shrub is positioned in the hole.  Pits 
shall be saucer-shaped with no vertical sides. 

3) The pit sides shall be roughened to allow future root penetration. 
   4)  Do not install plantings where depth of soil over underground 

construction, obstructions or rock is insufficient to accommodate roots or 
where pockets in rock or impervious soil require drainage.  Remove rock 
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or other underground construction and drain planting areas only when 
approved by ENGINEER.  Payment for extra work shall be based on 
in-place volume required to provide normal requirements for plantings. 

   a) Where such conditions are encountered in excavation planting 
areas and where stone, boulders or other obstruction cannot be 
broken or removed by hand methods and where trees to be 
planted are under overhead wires, alternate locations for planting 
may be designated by ENGINEER. 

   b) Where locations cannot be changed as determined by 
ENGINEER, submit cost required to remove obstructions to 
depth of not less than 6 in. below required pit depth.   

   c) Dispose of excavated material not suitable for backfilling off-site. 
   d) If drainage problems are encountered detrimental to growth of 

specified plant material, notify ENGINEER of conditions before 
proceeding with Work.   

5) Container grown plants shall be placed on undisturbed soil.  See typical 
planting detail – Sheet 6   

6) Bare-root plants shall be set on a mound of backfill material.  See typical 
planting detail – Sheet 6.   

7) If holes are excavated on a slope, proper depth shall be obtained by 
adding or removing soil on uphill or downhill side such that root collar 
ends up slightly above grade 1” – 2”. 

8) Subsoil materials shall be kept separate from the above topsoil layer.  
 
   C. Installation Procedures:  

1. Trees and shrubs will be randomly scatter planted throughout the Shrub-Carr and Wet-
Mesic Forest Communities.  Shrubs shall be placed in “clumps” of 3 to 5 individuals on 
approximate five-foot centers.  Trees shall be planted no closer than ten feet apart 
throughout the restoration area.  

2. Bare root and container-grown trees and shrubs shall be dormant planted between 
October 15th to November 30th.   

3. Planting materials outside the above dates shall be considered unseasonable and 
requires approval by the ENGINEER.   

4. If special conditions exist which warrant installation outside normal planting seasons, 
CONTRACTOR shall submit a written request to the OWNER and ENGINEER describing 
conditions and stating proposed variance.  Approval to plant under such conditions shall 
in no way relieve CONTRACTOR from warranty. 

5. Container-Grown Plants: 
a. Carefully open and remove potted plants from containers. 
b. Unwind and/or cut encircling roots with a sharp tool and then score the sides of 

the root ball in several locations around the perimeter.  Exceptionally long roots 
shall be shortened and all roots shall be guided gently downward and outward to 
prevent root girdling.  

c. Place plant in center of pit making sure the root collar is flush with the existing 
soil surface prior to backfilling with native soil.  While backfill approximately 3/4 of 
the hole, large rocks and debris shall be removed.  Large clumps of ground and 
sod shall be broken apart while filling the pit; and if used, shall not interfere with 
root growth.  Ground placed in the hole shall not be compacted; rather, water 
shall be poured over the soil to promote natural settling around the root ball.  
Once settled, fill the remaining hole making sure to use salvaged topsoil to bring 
up to grade.  Water the additional backfill to promote final settling, lightly tamp 
and add topsoil that meets CITY specifications, if necessary.  No soil shall be 
placed over the root collar.  Approximately 10-20 gallons of water shall be used 
to settle the soil and irrigate the root ball and surrounding soil during installation. 

6. Bare Root Plants: 
a. Prior to installing the trees and shrubs, their roots shall be soaked in water for 

several minutes, but no longer than 3 hours.  Care should be taken to keep the 
roots from drying out during the planting process.  

b. Place plants firmly on the mound of backfill material in the center of pit and 
spread the roots in a natural position within the pit while keeping the root collar 
flush with the existing soil surface. 
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c. Cut off broken or frayed roots.  Roots too long for the planting hole shall be 
trimmed to prevent root girdling.      

d. Place plant in center of pit making sure the root collar is flush with the existing 
soil surface prior to backfilling with native soil.  While backfill approximately 3/4 of 
the hole, large rocks and debris shall be removed.  Large clumps of ground and 
sod shall be broken apart while filling the pit; and if used, shall not interfere with 
root growth.  Ground placed in the hole shall not be compacted; rather, water 
shall be poured over the soil to promote natural settling around the root ball.  
Once settled, fill the remaining hole making sure to use salvaged topsoil to bring 
up to grade.  Water the additional backfill to promote final settling, lightly tamp 
and add topsoil that meets CITY specifications, if necessary.  No soil shall be 
placed over the root collar.  Approximately 5-10 gallons of water shall be used to 
settle the soil and irrigate the root ball and surrounding soil during installation. 

e. CONTRACTOR shall inspect all trees and shrubs two to five days after 
installation is completed and make any required adjustments or material 
additions.  

 
D. Tree Protectors & Stakes: 

1. Bare-root & Container Grown Plants.   
a. Assemble and install loose plastic tubing around tree or shrub 
b. Tube shall be placed flush or below the soil surface to prevent rodent access. 
c. Protector shall be securely fastened in place with a wooden or PVC stake  
d. Stakes shall be installed 12” into the ground to ensure stability. 
e. Tubes shall be attached the stake with cable or wire ties at two  

  
 E. Planting shall not be permitted during the following conditions unless otherwise approved: 

1. Saturated soil conditions. 
2. Frozen soil conditions. 
3. Temperatures less than 32 degrees Fahrenheit. 
4. Temperatures greater than 90 degrees Fahrenheit. 

 
4.05 LIVE STAKE INSTALLATION  
  
 A. Preparation: 

1. OWNER, ENGINEER and CONTRACTOR will meet on site to determine live stake 
locations.   

2. Paragraph 2.01 I. indicates the native species and quantities to be planted. 
 

 B. Installation: 
 1.  Stakes shall be installed in a dormant state between October 15th and May 15th.   

2. Stakes shall be randomly scattered throughout the Shrub-Carr Planting Community and 
installed on approximate three-foot centers.   

 3. A pilot hole shall be created with a suitable tool that will allow roughly ¾ of the stake 
  (75%) to be inserted into the soil.  If the soils allow, a planting hole may not be necessary 

and the stake can either be pushed or tapped (using a rubber mallet) into the ground to 
the required depth.  Installing stakes via the latter method will require the CONTRACTOR 
to take care so the stakes are not damaged including split tops.  Damaged material will 
be replaced at the CONTRACTOR’S expense. 

 4.  Live stakes shall be installed as vertically as possible with two to five (2-5) bud scars 
present above ground.  Additional length shall be removed.  

 5. Stakes installed in a pilot hole shall have the soil around the stake tamped and watered 
to eliminate air pockets.  

 
 C. Installation shall not be permitted during the following conditions unless otherwise approved: 

1. Frozen soil conditions. 
2. Temperatures less than 32 degrees Fahrenheit. 
3. Temperatures greater than 90 degrees Fahrenheit. 

 
4.06 GOOSE FENCE 
 

A. Installation 
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1. Before live plants are installed, metal t-posts shall be placed at roughly ten-foot intervals 
around the outer perimeter (East and South sides) of the Emergent Aquatic planting 
zone.   

2. The isolated Emergent Aquatic planting zone located in the Northwest portion of the 
restoration site will not require goose fencing, but it will likely require the roped, cross-
hatch pattern, discussed below, to prevent geese from flying into the area.      

3. Green safety/snow fence shall be attached to each post at three locations using cable 
ties along the length of the plantings.   Fencing shall be taut to keep geese from walking 
into the area from land.  The fence shall be four feet in height and must be installed so it 
is flush with the ground to prevent geese from going under.   

4. Except for the narrow Emergent Aquatic Zone found along the south side of the 
restoration site, nylon rope or bailing twine shall be attached between the inner and outer 
posts in a cross-hatch pattern over the planting area.  Additional posts shall be added to 
ensure supports are no more than 20 feet apart.  The rope shall be taut and located a 
minimum of 36” above the water.  Flagging shall be tied intermittently along the rope to 
provide motion and alert waterfowl to the fencing.  Fencing shall be installed as the plants 
are installed to ensure protection of the plants throughout the entire planting process.  
See fencing detail – Sheet 6.     
 

B. Maintenance 
1. Goose fencing shall be maintained throughout the first full growing season.   

 
C. Removal 

1. CONTRACTOR shall not be responsible for removal of the fencing system.  Fencing will 
be removed by the CITY or their representative.   

4.07 CARP BARRIER 
 

A. Installation 
1. Before live plants are installed, metal t-posts shall be placed at roughly five-foot intervals 

around the inner perimeter (North and West sides) of the Emergent Aquatic planting 
zone. 

2. The isolated Emergent Aquatic planting zone located in the Northwest portion of the 
restoration site shall have the perimeter of the zone protected.      

3. 14 gauge welded wire fence shall be attached to each post at three locations using cable 
ties along the length of the plantings.   Fencing shall be four feet in height, taut and must 
be installed so it is flush with the ground to prevent carp from going under.  See fencing 
detail per Sheet 6.       

4. Fencing shall be installed as the plants are installed to ensure protection of the plants 
throughout the entire planting process.   
 

B. Maintenance 
1. Carp fencing shall be maintained throughout the first full growing season.   

 
C. Removal 

2. CONTRACTOR shall not be responsible for removal of the fencing system.  Fencing will 
be removed by the CITY or their representative.    

 
4.08 EROSION CONTROL MATERIALS 
 

A. Installation 
1. The CONTRACTOR shall install the erosion blanket and stakes per manufacturer’s 

recommendations. 
2. Install Class I, Urban, Type A (S 75 BN) erosion blanket and biodegradable stakes on the 

prairie seeding per Sheet 10 within 72 hours after seeding. 
3. Install Class I, Urban, Type A (C 125 BN) erosion blanket and biodegradable stakes in the 

emergent aquatic planting zone per Sheet 10 prior to installing emergent live plants. 
3. Do not apply during high winds. 

   
4.09 WATERING 
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 A. General: 
1. Apply a minimum of five gallons of water to each tree, shrub, and live stake immediately 

after installation. 
2. Apply a minimum of five gallons of water to each tree, shrub, and live stake weekly for 

the first four (4) weeks of the growing season after installation unless > 1” of rainfall is 
received during that week. 

 
4.10 CLEAN UP AND REPAIR 
 
   A. Remove excess and waste material daily. 
 
   B. Upon completion of planting, remove excess soil, stones, and debris and dispose of off-site. 
 
   C. CONTRACTOR shall be liable for any damage caused to surrounding properties as a result of 

negligence when conducting landscape installation.  Damage to existing landscape, pavements, 
or other site features as result of Work shall be repaired to its original condition. 

 
4.11 PRELIMINARY ACCEPTANCE 
 
   A. Notify ENGINEER at conclusion of planting and seeding operations so OWNER and ENGINEER 

can determine completion by field inspection. 
 

B. Completion requires: 
1. Seed and plant material conforms to Contract Documents with respect to quantity, 

quality, size, species, and location, except those items accepted or revised in the field by 
OWNER and ENGINEER. 

2. Plant material shall be established, upright, green (i.e., healthy condition), and exist in the 
locations as determined by the OWNER and ENGINEER. 

 
4.12 MAINTENANCE DURING WARRANTY PERIOD 
 
   A. General: 

1. CONTRACTOR shall provide maintenance during the warranty period in accordance with 
the submitted and approved Maintenance Plan. 

2. Repair work necessitated by CONTRACTOR’S operations, land disturbance outside 
designated work areas, CONTRACTOR’S failure to perform adequate maintenance or 
due to CONTRACTOR’S negligence shall be performed without cost to OWNER. 

3. Any soil erosion resulting from inadequate cover crop or permanent seed establishment 
shall be corrected at the CONTRACTOR’S expense. 

 
   B. Protection: 

1. CONTRACTOR is liable for damage to planted areas caused by deicing compounds, 
toxic substances, fertilizers, pesticides, and other materials applied by CONTRACTOR.  
CONTRACTOR is not liable for materials applied by others or damage caused by 
vandalism or acts of God. 

 2. Protect landscape Work and materials from damage due to landscape operations, 
operations by other contractors and trades, and trespassers.  Maintain protection until 
completion and acceptance. 

3. Protect existing property and improvements within these sites and those adjacent to 
OWNER’S property. 

 
C. Performance Standards:  The below performance standards will be used to verify the success of 

the restored wetland and upland communities.  Some of the standards will also help determine if 
the wetland is providing increased functional values.   

 1. Year 1 
a. Aerial coverage of invasive, non-native species such as giant reed grass, reed 

canary grass, cattail spp., purple loosestrife and spotted knapweed will not be 
>5% absolute cover after one year. 

b. After one year, >75% of the vegetative cover within the restoration site will be 
native species, <25% of the cover will be invasive, non-native species.  

c. Eighty percent of the site will be vegetated within one year. 
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d. 720 of the 800 planted shrubs and live stakes within the Shrub-Carr community 
will be present and healthy one year after installation.   

e. 900 of the 1,000 planted trees and shrubs within the Wet-Mesic Forest 
community will be present and healthy one year after installation. 

f. The Open Water with Submergent Vegetation Community shall have a minimum 
of 5 native, non-invasive species present.   

g. The Emergent Aquatic Community shall have a minimum of 15 native, non-
invasive species present.   

h. The Northern Sedge Meadow, Shrub-Carr, Wet-Mesic Forest and Mesic to Wet-
Mesic Prairie Communities shall each have a minimum of 15 native, non-invasive 
species present.   

i. To ensure the restored communities have natural significance, the floristic quality 
index (FQI) and Coefficient of Conservatism (Mean C) for each shall be > 20 and 
> 3.5, respectively, after one year.  FQI values will be calculated utilizing all 
species present: non-native species will be assigned a value of zero.   

  2. Year 2 
a. Aerial coverage of invasive, non-native species such as giant reed grass, reed 

canary grass, cattail spp., purple loosestrife and spotted knapweed will not be 
>5% absolute cover after two years. 

b. After two years, >80% of the vegetative cover within the restoration site will be 
native species, <25% of the cover will be invasive, non-native species.  

c. Eighty five percent of the site will be vegetated within two years. 
d. 640 of the 800 planted shrubs and live stakes within the Shrub-Carr community 

will be present and healthy two years after installation.   
e. 800 of the 1,000 planted trees and shrubs within the Wet-Mesic Forest 

community will be present and healthy two years after installation. 
f. The Open Water with Submergent Vegetation Community shall have a minimum 

of 5 native species present.   
g. The Emergent Aquatic Community shall have a minimum of 15 native species 

present.   
h. The Northern Sedge Meadow, Shrub-Carr, Wet-Mesic Forest and Mesic to Wet-

Mesic Prairie Communities shall each have a minimum of 15 native species 
present.   

i. To ensure the restored communities have natural significance, the floristic quality 
index (FQI) and Coefficient of Conservatism (Mean C) for each shall be > 22 and 
> 3.8, respectively, after two years.  FQI values will be calculated utilizing all 
species present: non-native species will be assigned a value of zero.   

3. Year 3.   
a. Aerial coverage of invasive, non-native species such as giant reed grass, reed 

canary grass, cattail spp., purple loosestrife and spotted knapweed will not be 
>5% absolute cover after three years. 

b. After three years, >85% of the vegetative cover within the restoration site will be 
native, non-invasive species, <15% of the cover will be invasive, non-native 
species.  

c. Ninety percent of the site will be vegetated within three years. 
d. 600 of the 800 planted shrubs and live stakes within the Shrub-Carr community 

will be present and healthy three years after installation.   
e. 750 of the 1,000 planted trees and shrubs within the Wet-Mesic Forest 

community will be present and healthy three years after installation. 
f. The Open Water with Submergent Vegetation Community shall have a minimum 

of 5 native, non-invasive species present.   
g. The Emergent Aquatic Community shall have a minimum of 15 native, non-

invasive species present. 
h. The Northern Sedge Meadow, Shrub-Carr, Wet-Mesic Forest and Mesic to Wet-

Mesic Prairie Communities shall each have a minimum of 20 native, non-invasive 
species present.   
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i. To ensure the restored communities have natural significance, the floristic quality 
index (FQI) and Coefficient of Conservatism (Mean C) for each shall be > 25 and 
> 4.0, respectively, after three years.  FQI values will be calculated utilizing all 
species present: non-native species will be assigned a value of zero.   

j. Six of the twelve nesting and roosting boxes shall be utilized or occupied 
annually by year three. 

k. Twenty avian species, five species of reptiles and amphibians, and five mammal 
species will be recorded, either through direct observation, calls or sign left by 
the species, utilizing the site after three years. 

 
4.13 WARRANTY 
 
   A. During the 1-year warranty period, CONTRACTOR shall re-seed areas with poor germination and 

replace diseased, unhealthy, and dying plants to meet the following criteria: 
 1. Seeding success criteria – An area will be considered satisfactory if it meet the following: 
  a. A minimum of 75% total native vegetative coverage. 
  b. No bare areas larger than 10 square feet. 
  c. Vegetation is in healthy condition. 
 2. 90% of the installed plants, shrubs, trees, and live stakes are living and healthy.  
 
 B Replacement and Damages: 

1. Prior to expiration of the 1-year warranty period, follow-up inspection will be made to 
determine replacements required to be made by CONTRACTOR in accordance with 
provisions of these Specifications.  ENGINEER will document findings in field report, and 
forward copies to CONTRACTOR.  Items identified for replacement will be tagged during 
inspection with plastic flagging.  Decision of OWNER and ENGINEER for required 
replacements is final and binding upon CONTRACTOR. 

2. CONTRACTOR is responsible for repairing damage to property caused by defective 
workmanship and materials. 

 
C. Exclusions: 

1. CONTRACTOR is not liable for replacement cost of seeds and plants damaged by 
extreme weather conditions.  CONTRACTOR is not liable for plants not installed by 
CONTRACTOR under CONTRACTOR'S supervision, by relocation or removal by others, 
by acts of God, or by vandalism, and losses because of curtailment of water by local 
authorities. 

   
4.14 REPLACEMENTS 
 
   A. General Procedure 
   1. Reseeding and replanting shall be performed at the CONTRACTOR’S expense and in 

conformance with the original seeding and planting specifications unless they are 
modified by the ENGINEER. 

   2. Seed and plant replacements shall be of the same species, quality, and size as originally 
installed, or with substitutes pre-approved in writing by the ENGINEER. 

   3. Replanting and reseeding activities shall be conducted during the first available period, 
as determined by the OWNER and ENGINEER. 

   4. Dispose of dead plants off-site. 
   5. Restore areas damaged by replacement operations to original condition. 
  6. Notify OWNER and ENGINEER at conclusion of replacement program 
  7. OWNER and ENGINEER will conduct inspection of replacements for determining final 

acceptance. 
 
B. Plant Material 

 1. Replace plants that have failed to flourish so their usefulness or appearance has been 
impaired.  Missing or displaced plants along with those that have died, are in dying 
condition, or are stressed (e.g., yellowed, wilted, etc.) shall be replaced per OWNER 
recommendations. 

   2. Replace trees and shrubs with dead main leader or crown which is 25% or more dead.   
   3. Replace live stakes with no vegetative growth. 
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4.15 FINAL ACCEPTANCE 
 
   A. Procedure 
 1. Upon completion of replacement program, CONTRACTOR shall notify OWNER and 

ENGINEER. 
 2. OWNER and ENGINEER will inspect the site to determine acceptability of required 

replacements.   
 3. If acceptable and the warranty criteria outlined in 4.13.A.1.&2. are met, OWNER and 

ENGINEER shall notify CONTRACTOR, in writing, of final acceptance of Work. 
 4. After acceptance, OWNER will be responsible for all future replacements and 

maintenance. 
 

4.15 MEASUREMENT AND PAYMENT 
 

A. Include cost of: 
1. Site preparation activities including spot & broadcast herbicide applications, mowing, 

debris removal, and soil preparation. 
2. Providing and installing seed mixtures. 
3. Providing and installing plants, shrubs, trees, and live stakes. 
4. Storage of plant material. 
5. Replacement of plants under warranty period. 
6. All labor, materials and equipment necessary for planting and maintenance during 

establishment of native vegetation.  
7. Cleanup. 
8. Maintenance Plan. 
9. Other appurtenant and incidental Work. 

 
  B. Do not include cost of: 

1. Work included in other Bid items. 
 

C. Measurement for Payment: 
1. Work under this section shall be paid for at the contract unit price. 

 
 

- END OF SECTION - 



 

 

APPENDIX C 
 
 

 
NES Habitat Restoration Plan Document 

 
 
 



















































































































































 

 

APPENDIX D 
 
 

 
AES – Maintenance Plan 

 
































