
 

  
   

CCCoooyyyooottteee   PPPrrraaaiiirrriiieee   NNNooorrrttthhh      
MMMiiitttiiigggaaatttiiiooonnn   BBBaaannnkkk   IIInnnssstttrrruuummmeeennnttt   

 



 

 

CCooyyoottee  PPrraaiirriiee  NNoorrtthh  

MMiittiiggaattiioonn  BBaannkk  IInnssttrruummeenntt  

  

JJuunnee  22001111  

 

 

 
 

 

 

 
 

CCiittyy  ooff  EEuuggeennee  

PPaarrkkss  aanndd  OOppeenn  SSppaaccee  DDiivviissiioonn  
 

 
  



Table of Contents 
 

Mitigation Bank Instrument For Coyote Prairie North Mitigation Bank  ..............................1 

Exhibit A - Property Legal Description and Vicinity Map  .....................................................10 

Exhibit B - 2010 Status of Record Title Report ........................................................................13 

Exhibit C - Mitigation Plan .........................................................................................................14 

1. Bank Goals and Objectives ..................................................................................................14 

2. Site Selection ........................................................................................................................16 

3. Existing Conditions ..............................................................................................................19 

4. Mitigation Work Plan ...........................................................................................................29 

5. Determination of Credits ......................................................................................................34 

6. Performance Standards ........................................................................................................35 

7. Monitoring Plan ....................................................................................................................39 

8. Adaptive Management Plan .................................................................................................43 

9. Maintenance Plan .................................................................................................................44  

10. Site Protection Description ...................................................................................................45  

11. Long-Term Management Plan .............................................................................................45 

Exhibit D – Crediting Procedures ..............................................................................................48 

Exhibit E – Service Area Map and Description ........................................................................50 

Exhibit F –Property Protection Instrument ..............................................................................54 

Exhibit G – Sample Credit Contract ..........................................................................................58 

Exhibit H – Sample Credit Ledger .............................................................................................60 

Exhibit I – Definitions ..................................................................................................................61 

Exhibit J – Financial Assurances................................................................................................63 

Exhibit K - Mitigation Plan Supporting Documentation .........................................................64 

1. Hydrology Enhancement Design Specifications ..................................................................65 

2. East Phase “as-built” Vernal Pool Specifications ................................................................72 

3. Sample Species Lists of Forbs, Graminoids, and Shrubs .....................................................76 

4. Hydrology Analysis for Coyote Prairie North .....................................................................80 

5. HGM Functional Assessment and Data Forms for Entire Coyote Prairie North .................87 

6. HGM Functional Assessment and Data Forms for Unit 1 .................................................127 

7. Easements ...........................................................................................................................167 

 



 

Table of Figures 
 

Figure 1.  Legal Description of the Coyote Prairie Mitigation Site ................................10 

Figure 2.  Location Map  ....................................................................................................11 

Figure 3.  Tax Lot Map  .....................................................................................................12 

Figure 4.  2010 Status of Record Title Report ..................................................................13 

Figure 5.  Pre-Project Conditions Map .............................................................................24 

Figure 6.  2006 Wetland Delineation Map ........................................................................25 

Figure 7.  Historic Surface Hydrology with 1968 Aerial Base ........................................26 

Figure 8.  Pre-Project Surface Hydrology with 2004 Aerial Base  .................................27 

Figure 9.  Proposed Surface Hydrology with 2010 Aerial Base .....................................28 

Figure 10.  Action Plan Map ................................................................................................32 

Figure 11.  Example Weed Map ..........................................................................................32 

Figure 12.  Phasing and Monitoring Map ..........................................................................42 

Figure 13.  Adaptive Management Model ..........................................................................43 

Figure 14.  Service Area Map with HUC Boundaries .......................................................52 

Figure 15.  Service Area Map with HUC Boundaries, Historic Vegetation  

and 600’ Elevation Limits Demarcated..................................................53 

 

 



 1

MITIGATION BANK INSTRUMENT 
FOR 

COYOTE PRAIRIE NORTH MITIGATION BANK 
 
 
This Mitigation Bank Instrument (MBI), which describes the establishment, use, operation, maintenance 
and long-term management of the Coyote Prairie North Mitigation Bank (herein after, Bank) is an 
agreement made and entered into by and among the City of Eugene (Sponsor), the U.S. Army Corps of 
Engineers, Portland District (Corps), the Oregon Department of State Lands (DSL), the U.S. 
Environmental Protection Agency (EPA), the U.S. Fish and Wildlife Service (USFWS), the Oregon 
Department of Environmental Quality (DEQ), and the Oregon Department of Fish and Wildlife (ODFW)  
 
This MBI, including the following exhibits, constitutes the entire agreement:   
 
"Exhibit A", Property Legal Description and Vicinity Map 
“Exhibit B”, 2010 Status of Record Title Report  
“Exhibit C”, Mitigation Plan 
“Exhibit D”, Crediting and Debiting Procedures 
“Exhibit E”, Service Area Map and Description 
“Exhibit F”, Property Protection Instrument 
“Exhibit G”, Sample Credit Receipt 
“Exhibit H”, Sample Credit ledger 
“Exhibit I”, Definitions 
“Exhibit J”, Financial Assurance 
“Exhibit K”, Mitigation Plan Supporting Documents 
 
 
I.  PREAMBLE: 
Whereas,  
A.  Purpose:  The purpose of this MBI is to establish responsibilities and standards for the establishment, 
use, operation, and long-term maintenance of the Bank.  The Bank will be used for compensatory 
mitigation for unavoidable impacts to waters of the United States and/or waters of the State that result 
from activities authorized under Section 404 of the Clean Water Act, Section 10 of the Rivers and 
Harbors Act, Oregon’s Removal-Fill Law [Oregon Revised Statutes (ORS) 196.800-196.990 and Oregon 
Administrative Rules (OAR) 141-085] or to resolve enforcement cases resulting from activities subject to 
these regulations.  Credits may also be used to compensate for impacts to waters of the U.S. for Corps 
Civil Works projects. 
 
B.  Goals and Objectives: The primary goal of the Bank is to enhance 165 acres of slope/flat wetlands 
under the HGM classification, also referred to as palustrine emergent wetlands using the Cowardin 
classification.   Buffer areas will be included in enhancement areas.  
 
C.  Bank Legal Description and Location:  The Bank is located in Lane County, Township 18S, Range 
5W, Section 01, northern portion of Tax Lot 18-05-01-100, latitude 44o 2’N and longitude 123o 15’W.  
The Bank is located on Cantrell Road, south and east of the intersection with Ken Nielsen Road, near the 
City of Eugene, Oregon.  The total area of the Bank is approximately 165 acres and is further described in 
Exhibit A.  Said parcels are hereinafter referred to as the "Property."  If the Bank boundary lines do not 
coincide with the parcel lines, a professional land survey of the Bank boundary will be conducted prior to 
the first credit release. 
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D.  Property Ownership:  The Sponsor has provided proof of ownership of the Property.  A status of 
record title report is included in Exhibit B, 2010 Status of Record Title Report.  Any and all liens or 
easements on the Bank property must be disclosed by the Sponsor to the Corps and DSL in Exhibit B.  
Any liens or easements that conflict with the mitigation purposes of the Bank shall be subordinated before 
the first credit release. 
 
E.  Establishment and Use of Credits:  In accordance with the provisions of this MBI and upon 
satisfaction of the performance standards contained in Exhibit C, Mitigation Plan, and the mitigation 
credit ratio and schedule determined in Exhibit D, Crediting Procedure, credits will be released to be used 
as mitigation in accordance with all applicable requirements  of Section 404 of the Clean Water Act, 
Section 10 of the Rivers and Harbors Act and Oregon’s Removal-Fill Law (ORS 196.800-196.990). 
 
F.   Interagency Review Team:  The Corps and DSL serve as Co-Chairs (“co-chair agencies”, 
collectively) of the Interagency Review Team (IRT).  The following agencies have agreed to serve on the 
IRT:  
 
Environmental Protection Agency; and 
U.S. Fish and Wildlife Service; and 
Oregon Department of Environmental Quality; and 
Oregon Department of Fish and Wildlife.  
 
G.   Disclaimer:  This MBI does not in any manner affect statutory authorities and/or responsibilities of 
the signatory parties. 
 
NOW, THEREFORE, the parties hereto agree as to the following: 
 
 
II. AUTHORITIES 
 
The establishment, use, operation and maintenance of the Bank is carried out in accordance with the 
following authorities: 
 
A.  Federal: 
 
1.  Clean Water Act (33 USC 1251 et seq.); 
2.  Rivers and Harbors Act (33 USC 403); 
3.  Fish and Wildlife Coordination Act (16 USC 661 et seq.); 
4.  Regulatory Programs of the Corps of Engineers (33 CFR Parts 320-330); 
5.  Guidelines for Specification of Disposal Sites for Dredged and Fill Material (40 CFR Part 230); 
6.  Memorandum of Agreement between the Environmental Protection Agency and the Department of the 
Army concerning the Determination of Mitigation Under Clean Water Act, Section 404 (b)(1) Guidelines 
(February 6, 1990); and  
7.  Compensatory Mitigation for Losses of Aquatic Resources (33 CFR Part 332) 
8.  Regulatory Guidance Letter 08-03 - Minimum Monitoring Requirements for Compensatory Mitigation 
Projects Involving the Restoration, Establishment, and/or Enhancement of Aquatic Resources 
 
B.  State of Oregon: 
 
1.  Oregon Administrative Rules 141-85.  Oregon Revised Statutes 196.600-196.990. 
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III. ESTABLISHMENT OF THE BANK 
 
A.  Scope of Work:  The Sponsor agrees to perform all necessary work, in accordance with the provisions 
of this MBI, to establish and maintain wetlands and associated upland buffers, as described in the Exhibit 
C, Mitigation Plan, until it is demonstrated to the satisfaction of the co-chair agencies, considering the 
advice of the IRT, that the project complies with all provisions contained herein.  
 
B.  Permits:  The Sponsor will obtain all appropriate permits or other authorizations needed to construct 
and maintain the Bank.  This MBI does not fulfill or substitute for such authorization(s). 
 
C.  Approval:  This MBI is effective upon the latter date of signature by the Sponsor and co-chair 
agencies. 
 
D.  Financial Assurance:  The Sponsor is a government agency.  As per OAR 141-085-0700-2(a) and 33 
CFR 320, no formal financial security assurance is required.  Exhibit J, Financial Assurance, includes 
further description of the Sponsor’s fiduciary assurances. 
 
E.  Real Estate Provisions:  The Sponsor has permanently protected the Bank land by recording a 
conservation easement with the Oregon Watershed Enhancement Board (OWEB), an agency of the State 
of Oregon, which is attached as Exhibit F, Property Protection Instrument.  If agreeable to OWEB, t his 
easement will be amended to  record an access easement granting to the co-chair agencies the right to 
access the Bank site for compliance inspections, upon prior notice to the landowner.  Otherwise, 
permanent access will be granted to co-chair agencies through the Long Term Maintenance Plan.  
 
The sponsor agrees to notify the co-chair agencies in writing 60 days prior to taking or allowing any 
action that would transfer interest in the land or establish any other legal claims over the Bank property. 
The sponsor agrees to defend the Bank property from any future liens or easements that the Corps or DSL 
determine would be incompatible with the mitigation objectives of the Bank. 
 
F.  Corps Authorization:  For the initial release of advanced credits by the Corps (not to exceed 30 percent 
of the total number of credits available from the entire Bank), the Corps authorization must be issued and 
activated (i.e., discharge into a water of the U.S.).  The Corps will use the enforcement authority outlined 
in 33 CFR 326 for enforcing the success of the performance standards as necessary.   
 
G.  Reporting:  The Sponsor agrees to submit an as-built report, containing a survey of the finished 
grades, to the co-chair agencies within 60 days following completion of the grading of the Bank.  The as-
built report shall describe in detail any substantial deviation from the approved Mitigation Plan.  If no 
grading is required, a brief construction completion report shall be submitted.  Annual monitoring reports 
shall be submitted by winter of each year until Bank closure to the co-chair agencies, documenting the 
management activities, monitoring results, and up-to-date credit ledger, as described in Exhibit C. 
 
 
 
IV.  OPERATION OF THE BANK 
 
A.  Service Area:  The Bank is established to provide mitigation to compensate for impacts to waters of 
the United States and/or Waters of the State, within the service area depicted on Exhibit E, Service Area 
Map and Description.  This service area shall include portions of hydrologic units 1709004, 17090003, 
17090002, and 1709001, within Lane, Linn, Polk, and Benton Counties, as further described in Exhibit E, 
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Service Area Map and Description.  The Bank may be used to compensate for impacts beyond the 
designated service area, on a case-by-case basis, upon approval by the co-chair agencies. 
 
B.  Access:  Upon reasonable prior notice, the Sponsor will allow, or otherwise provide for, access to the 
site by the co-chair agencies, the IRT, or their agents or designees at reasonable times as necessary to 
conduct inspections and compliance monitoring with respect to the requirements of this MBI.  The  
Inspecting parties shall not unreasonably disrupt or disturb activities on the property. The sponsor shall 
not transfer ownership of the Bank property without first recording an access easement enabling 
compliance inspections and remediation by the co-chairs agencies. 
 
C.  Responsible Party:  The Sponsor will assume the mitigation responsibility for permittees who 
purchase credits from the Sponsor.  The Sponsor will be named as the party responsible for providing 
such mitigation in the respective permits.  This will be formally documented, for each transaction in a 
Credit Receipt, a sample of which is provided in Exhibit G, Sample Credit Receipt.  Credits shall only be 
sold by the Sponsor. 
 
D.  Number of Credits:  The number of credits expected to be generated by this Bank is described in 
Exhibit C, Mitigation Plan, and the ratios and release schedule is described in Exhibit D, Crediting and 
Debiting Procedure.  The actual number of credits will be determined based on the acreage and 
performance standards achieved.  The amount to be debited for each impact is equivalent to the area of 
wetlands or waters to be impacted, or as specified in each permit issued by the Corps and/or DSL. 
 
E.   Performance Standards:  Credits will be released based on the achievement of performance standards, 
as described in Exhibit C, Mitigation Plan. 
 
V. MAINTENANCE AND MONITORING OF THE BANK 
 
A.  Maintenance Provisions:  The Sponsor agrees to perform all necessary work to maintain the Bank 
consistent with Exhibit C, Mitigation Plan.  The Sponsor shall continue with such maintenance activities 
until completion of the monitoring period described in Exhibit C.  Deviation from the approved 
Mitigation Plan is subject to review and written approval by the co-chairs agencies. 
 
B.  Monitoring Provisions:  The Sponsor agrees to perform all necessary work to monitor the Bank to 
demonstrate achievement of the performance standards established in Exhibit C, Mitigation Plan. 
 
C.  Accounting Procedure:  The Sponsor shall submit a credit receipt to the Corps and DSL each time 
credits are sold.  A sample of this receipt is included as Exhibit G, Sample Credit Receipt.  In addition, 
the Sponsor shall submit a ledger to the co-chair agencies by winter of each year, per Exhibit H, Sample 
Credit Ledger.  The credit ledger shall document all transactions of the Bank for the previous calendar 
year, with a cumulative tabulation of all transactions to date.  Annual ledgers and credit receipts shall be 
submitted to the co-chair agencies until the last credit is sold, at which time a final credit ledger shall be 
submitted. 
 
D.  Contingency Plans/Remedial Actions:  In the event the Bank, or a specific phase or portion of the 
Bank, fails to achieve the performance standards specified in the Mitigation Plan (Exhibit C) for two 
growing seasons, the Sponsor shall develop a remedial action plan before the end of the second calendar 
year in which the standards were not met.  The remedial action plan shall be reviewed and approved in 
writing by the co-chair agencies prior to being implemented.  The remedial action plan shall be 
implemented according to the schedule included in such plan.  In the event the Sponsor fails to submit a 
plan or to implement the remedial action plan within the time specified in such plan as approved, the 
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Bank may be subject to suspension or revocation of available mitigation credits and/or forfeiture of the 
financial security instruments, or other enforcement action, as allowed under the regulatory authorities of 
the co-chair agencies. 
 
E.  Default:  Should the co-chair agencies determine that the Sponsor is in material default of any 
provision of this MBI, the co-chair agencies shall notify the Sponsor that the sale or transfer of any credits 
will be suspended until the claimed deficiencies have been remedied.  Upon notice of such suspension, the 
Sponsor agrees to immediately cease all credit sales until the co-chair agencies inform the Sponsor that 
sales or transfers may be resumed.  Should the Sponsor remain in default, the co-chair agencies may 
terminate the MBI and any subsequent Bank operations.  Upon termination, the Sponsor agrees to 
perform and fulfill all obligations under this MBI relating to credits that were sold or transferred prior to 
termination. 
 
F.  Long-Term Management Plan:  Prior to Bank closure, and prior to release of the last 25% of the 
mitigation credits, the Sponsor shall develop a Long-term Management Plan for review and approval by 
the co-chair agencies, in consultation with the IRT.  The Long-Term Management Plan shall include the 
following five components: 
1) Identification of long term management needs and annual cost estimates for these needs; 
2) A long term funding mechanism to meet these needs, such as a non-wasting endowment fund;   
3) A site protection instrument such as transfer of title or a conservation easement conveyed to an 

appropriate long-term steward;  
4) Identification of the party(s) responsible for ownership and all long-term management of the Bank site; 

and   
5) Procedures for future amendment of the Long Term Plan to allow for adaptive management, defining 

situations in which review and approval of regulatory agencies would be necessary. 
 
Implementation of the Long-term Management Plan remains the responsibility of the Bank sponsor until 
transfer to a land stewardship entity is approved by the Co-chair agencies.  The site protection instrument 
must prohibit uses that are not compatible with the mitigation objectives, and must include a provision 
requiring 60-day advance notification to the co-chairs before any action is taken to void or modify the site 
protection instrument, or establish any other legal claims over the Bank site. 
 
G.  Bank Closure: At the end of the monitoring period, upon satisfaction of the performance standards, 
upon the sale of all credits, and upon approval of a Long-Term Management Plan, the Corps and DSL 
shall issue a written “bank closure certification” to the Sponsor.  DSL and the Corps will notify the 
financial security holder, and thereafter any remaining requirement for financial assurances will cease.  
Prior to Bank closure, all elements of the Long Term Management Plan shall be established or activated 
such that there are no obstacles to its implementation. 
 
 
VI. RESPONSIBILITIES OF CO-CHAIRS AND THE INTERAGENCY REVIEW TEAM 
 
A.  Participation in Development and Operation:  The IRT members will participate, as necessary, to 
advise the co-chair agencies in ensuring the development and operation of the Bank meets the 
compensatory mitigation requirements and policies of their respective agencies. 
 
B.  Review and Comment:  The IRT members will strive to review and provide comments in accordance 
with timelines specified by the co-chair agencies, on MBI drafts, mitigation plans, annual monitoring 
reports, requests for credit release, remediation plans, and the Long Term Management Plan for the Bank.  
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In making decisions related to approval and credit release for the Bank, the co-chair agencies shall 
consider all timely comments. 
 
C.  Site Inspections and Recommendations:  The co-Chair agencies and IRT members will conduct 
inspections, as necessary, to verify the performance of the Bank.  If the Bank is not meeting performance 
standards, the co-chair agencies, considering the advice of the IRT members, may direct the Sponsor to 
implement Contingency Plans or Remedial Actions per Section V.D 
 
D.  Signatures on the MBI:  Signature of the IRT member agencies indicates consistency with current 
policy and intent to continue participation, but does not carry any liability.  Any of the IRT members may 
terminate their participation upon written notification to all the signatory parties thirty (30) days in 
advance of date of termination. 
 
E. The co-chair agencies shall coordinate as needed to ensure a predictable and timely process for review 
of documents by all parties to the Bank.  Each Co-chair agency shall strive to respond within 30 days to 
any written request for action by the sponsor or the other co-chairs.  
 
VII. OTHER PROVISIONS 
 
A.  Force Majeure:  The Sponsor will not be responsible for Bank failure that is attributed to natural 
catastrophes such as flood, drought, disease, or regional pest infestation, as determined by the co-chair 
agencies to be beyond the reasonable control of the Sponsor. 
 
B.  Dispute Resolution:  Disputes related to the interpretation of this instrument may be referred to 
independent reviewers for advice, or the parties may participate in non-binding mediation. The co-chair 
agencies will evaluate any such input in making final decisions relative to the dispute.  Appeals of DSL 
decisions are governed by ORS 196.800-900 and OAR chapter 141-085-0575. 
 
C.  Termination and Transfer of the MBI:  This agreement may be terminated by the Sponsor prior to 
incurring any mitigation obligations (prior to any credit sales) or if all mitigation obligations are met 
elsewhere, to the satisfaction of the co-chair agencies.  Any transfer or assignment of any portion of or 
interest in the Bank shall be subject to the requirement that the successor or assign assume all obligations 
pursuant to this Instrument and have sufficient financial capacity to carry out those obligations.  Transfer 
or assignment of this Instrument shall also be subject to the requirement that any funds pledged toward 
the long-term management fund shall continue to be accrued and expended in a manner consistent and in 
accordance with this Instrument and the Long Term Management Plan.  The Sponsor must notify the co-
chair agencies prior to changing the membership or management of the sponsorship entity (such as an 
LLC) and must provide documentation to the co-chair agencies that the sponsor, the party covered by the 
financial assurance, the land owner, and the signatory on credit receipts are all the same entity. 
 
If the initiation of construction of the west phase of the bank as described in the mitigation plan (Exhibit 
C), to include planting of vegetation, has not occurred by December 31, 2014, and if the co-chair agencies 
have established policies and procedures regarding function-based mitigation credit accounting by that 
time, then the 2:1 credit ratio provided in this MBI for the west phase shall be re-negotiated.  This credit 
negotiation would require the mutual agreement of the bank sponsor and the co-chairs, with the goal of 
balancing the best available tools to achieve function replacement for wetland mitigation, and fairness to 
the bank sponsor within the service area.  If function based mitigation bank accounting policies have not 
been established and implemented by the termination date, the co-chairs shall extend this deadline, which 
would be provided in writing. 
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D.  Specific Language of MBI Shall Be Controlling:  To the extent that specific language in this 
document changes, modifies, or deletes terms and conditions contained in those documents that are 
incorporated into the MBI by reference, the MBI shall be controlling. 
 
E.  Notice:  Any notice required or permitted hereunder shall be deemed to have been given either (i) 
when delivered by hand, or (ii) three (3) days following the date deposited in the United States mail, 
postage prepaid, by registered or certified mail, return receipt requested, or (iii) sent by Federal Express or 
similar next day nationwide delivery system, addressed as follows (or addressed in such other manner as 
the party being notified shall have requested by written notice to the other party): 
 
Coyote Prairie North Mitigation Bank 
c/o Mitigation Bank Coordinator 
City of Eugene 
1820 Roosevelt Blvd. 
Eugene, Oregon 97402-4159 
 
U.S. Army Corps of Engineers 
CENWP-OD-G Mitigation Program Manager 
P.O. Box 2946 
Portland, Oregon 97208-2946 
 
Oregon Department of State Lands 
775 Summer Street NE, Suite 100 
Salem, Oregon 97301-1279 
 
F.  Entire MBI:  This MBI constitutes the entire agreement between the parties concerning the Bank and 
supersedes all prior agreements or undertakings. 
 
G.  Modifications:  This MBI may only be amended or modified with the written approval of the Sponsor 
and co-chair agencies.  In the event the Sponsor determines that modifications must be made in the 
Mitigation Plan to ensure successful establishment and operation of the Bank, the Sponsor shall submit a 
written request for such modification to the co-chair agencies, for approval.  The co-chair agencies will 
distribute this request to the IRT to seek their recommendations.   
 
H.  Invalid Provisions:  In the event any one or more of the provisions contained in this MBI are held to 
be invalid, illegal or unenforceable in any respect, such invalidity, illegality or unenforceability will not 
affect any other provisions hereof, and this MBI shall be construed as if such invalid, illegal or 
unenforceable provision had not been contained herein. 
 
I.  Headings and Captions:  Any paragraph heading or captions contained in this MBI shall be for 
convenience of reference only and shall not affect the construction or interpretation of any provisions of 
this MBI. 
 
J.  Counterparts:  This MBI may be executed by the parties in any combination, in one or more 
counterparts, all of which together shall constitute but one and the same instrument. 
 
K.  Binding:  This MBI shall be immediately, automatically, and irrevocably binding upon the Sponsor 
and its heirs, successors, assigns and legal representatives upon signing by the Sponsor, the Corps, and 
DSL even though it may not, at that time or in the future, be executed by the other potential parties to this 
MBI.  The signing of this MBI by EPA, DEQ, ODFW, or the USFWS, or other agency, city or county 
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The signatories of the Interagency Review Team (IRT) parties below indicate their participation in 
development of, and review of this document for consistency with their current policies. The signatories 
will continue to participate in compliance review and adaptive management of the Bank after approval as 
staffing priorities allow.   
 
 
_____________________________________ ________________________ 
Paul Henson       Date 
State Supervisor 
Oregon Fish and Wildlife Office 
U.S. Fish and Wildlife Service 
 
 
 
_____________________________________ ________________________ 
Richard Parkin      Date 
Director  
Office of Ecosystems, Tribal, and Public Affairs 
U.S. Environmental Protection Agency, Region 10 
 
 
 
____________________________________ ________________________ 
Dick Pedersen,       Date 
Director 
Oregon Department of Environmental Quality 
 
 
 
____________________________________ ________________________ 
Roy Elicker       Date 
Director 
Oregon Department of Fish and Wildlife 
 
 
 
____________________________________ ___________________________ 
 
other 
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Exhibit A 
Property Legal Description and Vicinity Map 

 
The 240-acre Coyote Prairie Mitigation site includes two mitigation areas.  Coyote Prairie South includes 
approximately 75 acres and is included within the West Eugene Wetland Mitigation Bank under a 
Memorandum of Agreement with DSL and ACOE from 1995.  Coyote Prairie North, the subject of this 
instrument, includes approximately 165 acres of the site.  It is located along the south side of Cantrell 
Road east of the intersection with Ken Nielsen Road.  Figure 1 includes a complete legal description of 
the entire Coyote Prairie Mitigation Site including both Coyote Prairie South and Coyote Prairie North.  
Figure 2 shows the location of the Coyote Prairie site and Figure 3 includes the tax lot map for the site. 
 
Figure 1: Legal description of the Coyote Prairie Mitigation Site as noted in Schedule C of the 
preliminary title report. 
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Figure  2: Coyote Prairie (North and South) Location and Context Map  
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Figure 3: Tax lot map for entire Coyote Prairie Mitigation Site (North and South).  
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Exhibit B 
2010 Status of Record Title Report 

 
Figure 4 includes Status of Record Title Report, verifying that there are no known liens, restrictions or 
other exceptions that would limit the ability of the Bank to meet its objectives.  No further liens, 
easements or property interests have been applied to this property other than the twelve shown in below.  
Listed easements are provided in their entirety in Exhibit K, excepting the conservation easement listed as 
#12, which is provided in Exhibit F. Any future conflicts with bank objectives resulting from these 
easements will be resolved or repaired by the bank sponsor, and cost contingencies will be addressed in 
the long-term plan. 
 
Figure 4: Status of Record Title Report for entire Coyote Prairie Mitigation Site. 
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Exhibit C 
Mitigation Plan 

 
 

1. Bank Goals and Objectives.   
 

The Bank has two primary goals.  The first is to enhance 165 acres of slope/flat wetlands, also referred 
to as palustrine emergent wetlands using the Cowardin classification. The second goal is to forward 
conservation goals articulated in the West Eugene Wetland Plan.  

Specific objectives of the Bank include: 

• Provide 165 acres of compensatory wetland mitigation credits to approved applicants within its 
service area to offset impacts to wetland resources.  All credits will be enhancement credits 
generated from slope/flat wetlands under the HGM classification, also referred to as palustrine 
emergent wetlands using the Cowardin classification.  All buffer areas will be included in 
enhancement areas.   

• Enhance site hydrology and historic surface water flow to support the establishment of wet 
prairie (primarily), and vernal pool, and emergent communities (secondarily) across the site 
meeting specific hydrologic criteria outlined in the performance standards. 

• Enhance vegetation to provide highly diverse wetland communities that are resistant to invasion 
and resilient to disturbance that meet the specific criteria outlined in the performance standards. 
Emphasis includes wetland prairie plant communities with some vernal pool and emergent plant 
communities. Endangered, rare and uncommon species will be included. 

• Establish a diverse prairie plant community to provide food, shelter, and breeding areas for 
native prairie invertebrates, reptiles, amphibians, mammals and birds, including those listed as 
Oregon Conservation Strategy species by the Oregon Department of Fish and Wildlife (ODFW). 

Meeting these goals and objectives will have far reaching benefits throughout the watershed.  Specific 
benefits to the region include: 

• Providing important ecosystem services to the region including flood storage capacity, water 
quality enhancement, carbon storage, air quality enhancement, soil stabilization, nitrogen and 
phosphorous retention, biodiversity conservation and recovery, and other valuable community 
services. 

• Directly forwarding goals articulated in the Oregon Conservation Strategy, local watershed 
management plans, and other regional natural resource conservation strategies.   

• Strategically protecting and restoring wetlands in the Long Tom watershed to improve 
connectivity among protected open space. 

• Facilitating recovery of regional biodiversity including at-risk plant communities such as 
wetland prairies and associated plant and wildlife species. 

• Facilitating recovery of federally listed endangered and threatened species in the area including 
Bradshaw’s lomatium (Lomatium bradshawii), and possibly Kincaid’s lupine (Lupinus 
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sulphureus ssp. kincaidii), Willamette Valley daisy (Erigeron decumbens ssp. decumbens), and 
Fender’s blue butterfly (Icaricia icariodes ssp. fenderi). 

• Providing opportunities within the West Eugene Wetlands complex for passive recreation such 
as hiking and nature viewing. 

• Providing opportunities for outdoor education and nature exploration. 

• Providing opportunities to advance our collective knowledge and understanding of ecology and 
restoration through research. 

 
2. Site Selection.   
 

Site Selection Overview 

The Bank is strategically located near the top of the Willamette Valley within the West Eugene 
Wetlands complex.  It is situated in an area of high regional conservation value and is part of a large 
interconnected system of protected wetland areas.  It is located within or adjacent to the designated 
critical habitat of four endangered species and, once restored, will again be dominated by wet prairie, 
a regionally at risk plant community.  Wetland functions and services provided by the site, such as 
flood storage, water quality enhancement, and others, will effectively replace functions and services 
lost through development within the service area.  Finally, its large size accommodates a diversity of 
micro-conditions which support a wide array of plant and animal species.  Wildlife in particular will 
benefit from the large size as top predators (e.g., black bear) and species requiring larger home ranges 
(e.g., breeding meadowlarks) will be supported. 

Historic Context 

The 165-acre site is generally located in the northeast portion of the lower Coyote Creek drainage 
basin, approximately one quarter mile southeast of the Fern Ridge Wildlife Area. The property was 
purchased for conservation purposes in 2001 by The Nature Conservancy using grant funds from the 
Oregon Watershed Enhancement Board.  In 2006, the property was acquired by the City of Eugene so 
that it could be restored using the City of Eugene’s mitigation bank as per agreements with The 
Nature Conservancy and the Oregon Watershed Enhancement Board. 

The site was historically dominated by wet prairie communities, also described as slope/flat wetlands 
(HGM) or palustrine emergent wetlands (Cowardin).  In modern times, this community has been 
largely converted to agricultural uses.  According to the Long Tom Watershed Assessment, wet prairie 
communities historically represented approximately 34,570 of the 41,366 acres of land in the Long 
Tom Watershed.  Most of this wetland type has been lost.  

“Wet prairie was the dominant kind of wetland historically (approximately 85%). Today, it is the 
least common. There are approximately 1000 acres of wet prairie in the watershed (estimate based 
on local wetland inventories and professional judgment), about 600 of which are in the West 
Eugene Wetlands (Alverson personal communication, 1999). Significantly, the acreage in the 
Long Tom watershed probably represents more than half of what exists in the entire Willamette 
Valley today. Most known wet prairie sites are on public land, although additional sites probably 
exist on private land.” (Long Tom Watershed Assessment, 2000, p. 99).  
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Wetland functions and services provided by this wetland type that have been impacted by its loss 
include flood storage capacity, water quality enhancement, climate attenuation, air quality 
enhancement, soil stabilization, nitrogen and phosphorous retention, biodiversity support and other 
valuable community services.  

Ongoing Impacts 

Eight jurisdictions within the service area for the Bank have completed Local Wetland Inventories, 
including: Albany, Coburg, Corvallis, Eugene, Philomath, Springfield, Tangent, and Veneta. 
Approximately 4,905 acres of wetlands have been identified within the urban growth boundaries of 
the three most populous cities within the service area.  Most of these wetlands would be classified in 
the Cowardin and HGM classification system as similar to those being enhanced by the Bank.  
Ecosystem services and functions lost through development of these wetlands would be replaced at 
the Coyote Prairie site.  

Rare Communities and Species 

Broader regional conservation goals are supported at Coyote Prairie North due to its location within 
the West Eugene Conservation Opportunity Area (WV-23) identified in the 2005 Oregon 
Conservation Strategy published by the Oregon Department of Fish and Wildlife (ODFW). 
Enhancement at the emphasizes the establishment of a wet prairie community in support of goals 
articulated in the Oregon Conservation Strategy which are mirrored in the West Eugene Wetland Plan.   

Similarly, the site is near or adjacent to designated critical habitat for four endangered species, 
including Bradshaw’s desert parsley (Lomatium bradshawii), Willamette Valley daisy (Erigeron 
decumbens var. decumbens), Kincad’s lupine (Lupinus sulphureus var. kincaidii), and Fender’s Blue 
Butterfly (Icaria icarioides ssp. fenderi).  Thus, compensatory mitigation accomplished under the 
Bank will directly benefit regional and national conservation goals. 

Aquatic Habitat Functions and Values Replaced by the Bank 

Historic aquatic habitat throughout the service area is mapped primarily as wetland prairie and 
riverine habitat.  The site will support wetland prairie along with some vernal pool and emergent 
communities.  Wet prairie communities are increasingly rare throughout the service area and are very 
diverse, supporting hundreds of plant species.  The Bank native plant materials program includes over 
100 species.  Planting mixes are customized for each microhabitat which typically receive 50 species 
or more.  The location of the Bank within the recovery zone of three federally listed plants and a 
federally listed butterfly will provide opportunities to facilitate recovery of these endangered and 
threatened species. Together, these program components and site characteristics will ensure that plant 
community diversity is well supported by the Bank.   

Terrestrial and aquatic habitat improvements will benefit a wide variety of wildlife species, including 
reptiles and amphibians, such as long toed salamanders and chorus frogs (both of which have been 
noted on the adjacent restored Coyote Prairie South site); birds including neotropical migratory 
songbirds, waterfowl, raptors, and especially ground nesting birds such as meadowlarks; mammals 
such as the pocket gopher, elk (already seen on the adjacent restored Coyote Prairie South site), black 
bear (also seen on Coyote Prairie South), coyote, and others; as well as a broad array of invertebrates 
especially aquatic vernal pool species, pollinators (plantings will emphasize nectar species), and 
butterflies (plantings will emphasize butterfly nectar and host plants).  
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Restoring hydrology will result in increased on-site water retention and storage, increased 
groundwater recharge, sediment stabilization, increased nitrogen and phosphorous removal, and 
improved water quality. One function that is particularly significant to this site relates to water quality.  
Runoff into the Fern Ridge Reservoir does not meet several DEQ water quality standards including 
nitrogen, phosphorous, and total suspended solids. Enhancements will increase water detention and 
retention with benefits for all three of these water quality attributes.  

Prairie enhancements will result in increased carbon sequestration, as farming practices such as 
planting annual crops, complete plant harvesting, and annual tilling are replaced with a perennial 
dominated plant communities.  

Community benefits will also be achieved at the Bank as the site will be publicly available for nature 
based recreation, education, and research.   

Connectivity 

The Bank was established, in part, to implement goals outlined in the West Eugene Wetlands Plan.  
Among these goals is the concept of protecting and restoring an interconnected network of wetland 
ecosystems.  A 3,000 acre network of wetlands has already been protected by the Rivers to Ridges 
Partnership over the past 16 years. The Bank contributes directly to these regional conservation goals 
by facilitating the protection and restoration of an additional 240 acres that contribute to the larger 
regional interconnected network of wetland ecosystems in west Eugene. 

There are several large undisturbed natural areas within a quarter mile of the Bank site. The closest 
natural area is the 75-acre Coyote Prairie South mitigation Bank site which adjoins the Coyote Prairie 
North Mitigation Bank. The Coyote Prairie South mitigation Bank site includes wet prairie, emergent 
wetland, wooded riparian and upland prairie habitat bordered on two sides by forested woodlands in 
private ownership. The Bank site also adjoins a large privately owned wooded tract of land with 
Oregon ash and big leaf maple to the southwest. This area includes a portion of the Coyote Creek 
riparian zone and the confluence of the Coyote Creek East Branch with the main stem of Coyote 
Creek.  

Another undisturbed natural area is located approximately a quarter mile to the northwest, where the 
Fern Ridge Wildlife Area, a state wildlife refuge and recreation area, is located. The Bank connects to 
the Fern Ridge Wildlife Area via seasonal surface flows to the East Branch of Coyote Creek and the 
Cantrell Road drainage system which discharges into Coyote Creek at the southern boundary of the 
Fern Ridge Wildlife Area. Fern Ridge Reservoir drains into the Long Tom River, a tributary of the 
Willamette River. Similarly, the Fern Ridge Wildlife Area adjoins other Rivers to Ridges Partnership 
protected lands. Therefore, the Bank site serves as a directly connected component of this larger 
system of protected wetland ecosystems. 

Contaminants and Conflicting Uses 

Prior to acquisition of the Coyote Prairie site, a hazardous materials report was prepared and no 
hazardous materials or contaminants were found.   

Surrounding uses to the Bank site include Cantrell Road, agricultural fields (hay), and wildlife 
management (Fern Ridge Wildlife Area) to the north; agricultural fields (hay) and an unmanaged ash 
forest to the west; wetland conservation (Coyote Prairie South mitigation site) and pasture fields for a 
local dairy to the south; and agricultural field (grass seed) to the east.   
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Coyote Prairie is open to compatible public uses including passive recreation, nature viewing, 
educational tours and approved ecology-based  research.  No formal trail system or public access 
infrastructure is planned for the site at this time.   
 
Coyote Prairie has not specifically been surveyed for cultural or archaeological resources, however, it 
is located in an area of the Willamette Valley where there are known cultural resources.  Historic 
farming practices included tilling which disturbed the soil below any mitigation actions proposed in 
this instrument.  Similarly, during implementation of the East Phase, the Bank coordinated with the 
State Historic Preservation Office (SHPO case #09-1494) to ensure that there were no impacts to 
cultural resources.  Nonetheless, in the event that archaeological sites, objects or human remains, as 
defined in ORS 358.905 and ORS 97.740, are discovered during implementation of the West Phase or 
during maintenance activities, the Bank will immediately cease all operations and contact the State 
Historic Preservation Office and the U.S. Army Corps of Engineers for direction.  
 
In summary, all current and anticipated future uses are compatible with the use of Coyote Prairie for 
wetland mitigation. 
 
 

3. Existing Conditions.   
 

Existing Conditions Overview 

The Bank includes approximately 165 acres of jurisdictional wetlands, all of which is proposed for 
enhancement. Figure 5 shows major pre-project site features including fences, ditches, power lines, 
access roads and other developed features of the site. 

Delineated Wetlands  

The entire Coyote Prairie site was evaluated for the presence of wetlands based on the ACOE 
Wetland Determination Manual (1987 Manual). The wetland delineation was conducted in March 
2006, by Nancy Holtzhauser, Environmental Solutions, LLC.  The study verified that the entire site is 
jurisdictional wetland described as slope/flat wetlands under the HGM assessment, also referred to as 
agriculturally degraded palustrine emergent wetlands using the Cowardin classification with a small 
area (<0.2 acres) designated as palustrine forested wetlands in the northwest corner of the property 
(Figure 6: Coyote Prairie 2006 Delineation Map). According to the delineation study, soils across the 
site were found to “exhibit hydric soil characteristics including a chroma of one and/or mottling in 
the top ten inches. Soils were consistently a silty clay loam between three and twelve inches deep 
over a denser loamy-clay or clay layer, which reduces permeability and causes a shallow perched 
water table to form and create wetland hydrologic conditions”. The ACOE and Department of State 
Lands have concurred with delineation report .  

Hydrology 

The surface hydrology in winter (December through April) across most of the Bank site consists of 
saturated soils or shallow standing water. The entire site was observed to be either inundated or 
saturated in the top 12 inches of the surface during the March 2006 and January 2010 surveys.  
Hydrology appears to be most influenced by precipitation, surface, and subsurface flows, with a 



 20

perched water table created by a shallow clay layer that impedes permeability. Surface water 
generally sheet flows from east to west across the site. However, surface flows onto the site from 
uphill sources have been diverted and impaired. The excavation of two major drainage ditches 
(Coyote ditch and Cantrell ditch), improvements made for an access road, and the flattening and 
leveling of the site in order to maximize grass seed production have significantly altered the surface 
hydrology across the entire site. See Figures 7 and 8 for a comparison of estimated historic and 
modern hydrologic conditions at the Bank. 

Coyote ditch has had the largest impact by substantially reducing the flow of surface water onto the 
western portion of the site, as it catches most of the water flowing onto the site and transports it 
across the slope to the East Fork of Coyote Creek. Cantrell Ditch, in the northeast portion of the site, 
was created to channel additional surface water off site to the north, discharging into the Cantrell 
Road ditch, further altering the natural hydrology of the site. Similarly, an access road across the site 
further alters hydrology by redirecting flows toward the Cantrell Road ditch. While the perched water 
table across the site creates pockets of inundation and saturated soils, the drainage channels and road 
significantly reduce historical surface flows across the site by redirecting most water flowing onto the 
site from uphill properties.   

Surface water pools in the northwest corner of the site. The northwest corner of the site is surrounded 
on the north and west by farmer constructed levees which, until recently, retained water up to 2 feet 
in depth in the winter. However, a recent breach in the roadside levee has resulted in more rapid 
drainage of this area.  

The driest areas of the site are found in the southeast portion of the site where the gradient is 
somewhat steeper. The soils in this area, although drier than the rest of the site, are still saturated 
throughout the winter, and shallow rivulets and drainage patterns extended across this portion of the 
site. Flows from this area are intercepted by Coyote Ditch and conveyed to the East Branch of 
Coyote Creek. 

Despite historic ditching and farming, the main sources of hydrology for the site, precipitation and 
surface flows from the uphill areas, are still in place.  The HGM assessment for the site in 2006 
indicates that most of the site contains saturated soil with inundation of up to two inches in depth 
across the site. The entire site currently retains enough hydrology from precipitation to meet 
jurisdictional wetland criteria, although significant alterations of surface flows onto the site reduce 
the duration, span, and depth of inundation and saturation across the site.  
 
Proposed enhancement actions include the re-grading and configuring of the main agricultural ditch, 
approximately 4,000 lineal feet, as well as the shorter ditch to redirect surface flows back across the 
site in a southwesterly direction. This will restore the site hydrology pattern that existed prior to the 
construction of the ditch. Figure 9 shows anticipated post-project hydrology. Construction plans and 
details for these enhancements are included in Exhibit K.  No water rights will be required to ensure 
legal access to surface waters at present, and no foreseeable land uses on the adjacent properties will 
affect access to surface waters necessary to achieve hydrologic objectives.  

In addition, the site grading plan includes the enhancement or creation of approximately 14 acres of 
shallow vegetated pools to retain surface water into the summer.  Vernal pool locations are identified 
on Figure 9.  

Vegetation  
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Historic vegetation mapping shows the Bank site to be dominated in its entirety by wetland prairie 
plant communities.  See Christy, J.A., E.R. Alverson, M.P. Dougherty, S.C. Kolar, C.W. Alton, S.M. 
Hawes, L. Ashkenas & P. Minear. 2009. GLO historical vegetation of the Willamette Valley, 
Oregon, 1851-1910. ArcMap shapefile, Version 2009_07. Oregon Natural Heritage Information 
Center, Oregon State University.  However, the site has likely been in agricultural use since the late 
1800s or early 1900s, initially as pasture, and then cropped for grass seed production beginning in the 
early 1970s.  In February 2006, the property was acquired by the City for wetland restoration.  

The Bank site was entirely in grass seed production until 2008 when the Bank initiated work on the 
East Phase of the project site consisting of approximately 84 acres.  This area is currently in 
transition as a native dominated wetland prairie community matures and existing non-native species 
are eliminated.  Table 1 shows a list of non-native species of concern currently being managed at the 
eastern phase of the Bank.   

Non-native species 
Scientific Name Common Name Scientific Name Common Name 

Alopecurus pratensis meadow foxtail Lolium multiflorum Italian ryegrass 
Cirsium arvense Canada thistle Lythrum hyssopifolium Hyssop loosestrife 
Cirsium vulgare bull thistle Mentha pulegium pennyroyal 
Crataegus monogyna English hawthorn Polygonum persicaria spotted ladysthumb 
Daucus carota Queen Anne's lace Pyrus communis Pear 
Dipsacus fullonum Teasel Rubus armeniacus Armenian blackberry 
Echinochloa crus-galli large barnyard-grass Rumex crispus curly dock 
Festuca arundinaceae tall fescue Senecio jacobaea tansy ragwort 
Hypericum perforatum St. Johnswort Sonchus asper prickly sow-thistle 
Hypochaeris radicata false dandelion Taraxacum officinale Dandelion 
Lactuca serriola prickly lettuce Vulpia myuros rat-tail fescue 
Linum bienne narrow leafed flax   

Table 1: Non-native species present in the East Phase. 

An agricultural lease remains for the non-restored western 81 acres of the Bank site, allowing 
agricultural practices to continue there until future planned wetland restoration work is initiated. 
Approximately 11 acres of this area are excluded from farming for ongoing research evaluating 
restoration techniques until 2014. Restoration of this western 81 acres will be implemented as 
demand for credits warrants.  This area will be restored using methods similar to those outlined for 
the East Phase. 

Buffers 

The perimeter of the Bank site includes several different land uses.  The north is bordered by a mixed 
native/non-native shrub-scrub/emergent community within the ditch along Cantrell Road.  The east 
and west edges are bordered by hay and grass seed farms.  The south is bordered by native dominated 
riparian forests and restored wetland prairie communities.  Current and future projected adjacent land 
uses will ensure that the site is protected from significant encroachment or development that may 
compromise the function of the Bank warranting establishment of minimal buffers.  An 
approximately 25’ wide management zone around the perimeter of the site will be planted densely 
with an aggressive mix of native grass species as a barrier to facilitate management and minimize 
weed encroachment onto the site.  

 

http://oregonstate.edu/ornhic/data/glo_willamette_ssc_2009_07.zip�
http://oregonstate.edu/ornhic/data/glo_willamette_ssc_2009_07.zip�
http://oregonstate.edu/ornhic/data/glo_willamette_ssc_2009_07.zip�
http://oregonstate.edu/ornhic/data/glo_willamette_ssc_2009_07.zip�
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Functions and Services Assessment 

This section summarizes the functions and services provided by the entire Bank wetland area1 prior 
to proposed enhancement activities.  Table 2 shows a summary of scores from the functions 
evaluated.  The discussion is based on the Hydrogeomorphic (HGM) model and terminology.  The 
following items related to the HGM functional assessments are found in Exhibit K:  (1) discussion of 
the post-enhancement functional assessment for the entire bank area, (2) the HGM data forms (pre-
enhancement and a post-enhancement estimate) for the entire bank area, (3) the Qualitative 
Assessment of Values data forms for the entire bank area, and the (4) summary and HGM functional 
assessment and values data forms for Unit 1.  

Four functions are not provided by the entire Bank or Unit 1 of the bank as defined by the HGM 
approach, because the site does not include riverine habitat for fish or standing water in July for 
breeding waterbirds:  thermoregulation, resident fish habitat support, anadromous fish habitat 
support, and breeding waterbird support. These functions will not be discussed further. 

Water Storage and Delay:   In its pre-enhancement condition, this site provides little opportunity 
for water storage and delay due to past creation of channels which divert water from the higher 
elevation east side of the site into channels that intercept additional surface water and route it rapidly 
off site.  In addition, soil leveling, plowing, and agricultural use, have diminished site topography 
resulting in few pools.    

Sediment Stabilization and Phosphorous Retention:  In its pre-enhancement condition, the Bank 
site functions poor to moderately at retaining sediment and phosphorous, again due to past leveling, 
plowing, and agricultural use, resulting in a lack of pools to slow surface water runoff.  Annual tilling 
and harvest for the production of annual ryegrass crops (over most of the site), and annual harvest of 
perennial fescue planted in rows, promotes linear (rather than meandering) surface flows and 
increases sediment transport into ditches which move water at  high velocity and promote erosion.    

Nitrogen Removal:    In its pre-enhancement condition, the site as a whole scores relatively well in 
its ability to remove nitrogen, due to the presence of inundated areas during the wet season (that are 
absent in Unit 1).  It is limited in its ability to promote denitrification due to the rapid transport of 
surface water off-site via agricultural ditches and past soil leveling, resulting in fewer inundated areas 
during winter and spring.  However, in its pre-enhancement condition, annual harvesting of the grass 
crop would remove nitrogen.  Nitrogen has also been added annually in the form of fertilizer to 
increase grass seed yields, but this is not considered in the scoring for this function.    

Primary Production:  This function is limited in its pre-enhancement condition, due to agricultural 
production involving the harvesting and removal of grass seed and straw crops, the soil compaction 
resulting from agricultural machinery, and agricultural tilling and leveling to reduce surface 
microtopography.   

Invertebrate Habitat Support:  In its pre-enhancement condition, the site is limited in its ability to 
support a variety of invertebrate species due to the dominance of a single agricultural crop, annual 
harvesting of all plant material, and past soil leveling and compaction that occurred under 
agricultural grass seed production.  The entire site scores higher than Unit 1 alone, due to the 
presence of some inundated areas in its pre-enhancement condition. 

                                                 
 
1 A separate HGM analysis was performed for Unit 1 alone, and is described below in section 5: Determination of Credits. 
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Amphibian and Turtle Habitat Support:  In the functional assessment, the site provides a 
moderately high level of amphibian habitat due to its extensive wetland hydrology, distance from 
roads, and surrounding lands that are relatively undeveloped.  On an annual basis, fall harvesting of 
grass seed and straw removes sheltering habitat for amphibians and  inundated areas of the grass 
fields do not typically hold water long enough to provide breeding habitat for amphibians, however 
the latter condition isn’t evaluated by the HGM assessment model.  Permanent or mostly permanent 
aquatic habitat for turtles does not exist on the site.  

Wintering and Migratory Waterbird Habitat Support:  In its pre-enhancement condition, the site 
ranks moderately high in this function due to its grass crop and the presence of surrounding wetlands, 
grass fields, and the Fern Ridge Wildlife Area wetlands.  

Songbird Habitat Support:  In its pre-enhancement condition, the site ranks  moderately high for 
this function, primarily because the site is far from roads, its surroundings are relatively undeveloped 
grassland and wetland, it is infrequently visited by people, and it is vegetated, although only with one 
or two predominant species (ryegrass and fescue) and one vegetation form (graminoid herbaceous).  
Annual harvest of grass seed crops results in almost no cover for songbirds for about half the year 
and significant disturbance of nesting and fledging habitat.   

Support of Characteristic Vegetation:  In its pre-enhancement condition, the site provides little 
habitat for native plant species as it is dominated by aggressive non-native crop species, although the 
HGM assessment model ranks it moderately functional due to extensive hydric soils and its location 
in a relatively rural and undeveloped area.   

Function: Pre-enhancement 
Score 

Post-enhancement 
Score 

Net 
Estimated 
Change 

Water Storage & Delay  (ws) 0.20 0.50  +0.30 

Sediment Stabilization & Phosphorus Retention (sp) 0.48 0.76  +0.28 

Nitrogen Removal (n) 0.73 0.75  +0.02 

Primary Production (pp) 0.23 0.48  +0.25 

Invertebrate Habitat Support (i) 0.40 0.56  +0.14 

Amphibian & Turtle Habitat (at) 0.69 0.77  +0.08 

Wintering & Migrating Waterbird Support (ww) 0.66 1.00  +0.34 

Songbird Habitat Support  (sb) 0.65 0.71  +0.06 

Support of Characteristic Vegetation (v) 0.45 0.90  +0.45 

 
Table 2: 9 Scores Resulting from the HGM Functional Assessments for the entire Coyote Prairie 
North mitigation site using the “highest functioning standard” methodology.  
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Figure 5: Coyote Prairie North Mitigation Bank Pre-Project Conditions Map 
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Figure 6: Coyote Prairie 2006 Wetland Delineation Map  
 

 



 26

Figure 7: Coyote Prairie North Mitigation Bank Historic Surface Hydrology with 1968 Aerial Base  
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 Figure 8: Coyote Prairie North Mitigation  Bank Pre-Project Surface Hydrology with 2004 Aerial Base 
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Figure 9: Coyote Prairie North Mitigation Bank Proposed Surface Hydrology with 2010 Aerial Base 
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4. Mitigation Work Plan.   
 

The mitigation site will be divided into two primary phases. The East Phase includes 84 acres that has 
already been substantially implemented. The West Phase constitutes the remaining 81 acres and will 
be constructed as mitigation credit demand warrants.  Several hydrologic and vegetation 
enhancements are proposed for the site and are summarized on Figure 10, the Action Plan Map. 

The Bank initiated site preparation in the East Phase by targeting the eradication of non-native 
vegetation in fall of 2008. This was accomplished through the combination of a prescribed burn to 
remove standing thatch, followed by multiple broadcast applications of herbicide to eliminate existing 
non-native species and to exhaust the non-native seed bank.  This work continued through summer of 
2009. 

In the summer of 2009, grading on the East Phase was initiated to create a series of shallow vegetated 
pools and eliminate the Cantrell ditch. The grading activities were approved by the IRT and 
authorized under ACOE Action Id. NWP-1995-1157 and ODSL Permit #42724-RF.  See Exhibit K 
for “as-built” specifications for vernal pools in the East Phase and Figure 10 for proposed locations of 
vernal pools in the West Phase.  Also in 2009, the Coyote Creek ditch flowing to the East Fork of 
Coyote Creek was altered.  A culvert blockage near the southern edge of the site (at the border with 
the Coyote Prairie South mitigation site), has been intentionally left unrepaired to allow flows to back 
up and overtop the ditch.  This surface water now flows downhill across Coyote Prairie North rather 
than continuing across the slope in the ditch into the East Fork of Coyote Creek, significantly 
increasing on-site surface flows.  Finally, minor grading work was accomplished to eliminate the 
barrier effects of the road that crosses the site, and return east to west flows to historic free flowing 
conditions. 

In fall 2009, wet prairie, vernal pool, and emergent communities were planted in the East Phase using 
4 wet prairie and 19 vernal pool and vernal pool/emergent seed mixes representing more than 60 
species.  In addition, over 5,500 bare root plugs, and bulb flats representing 12 species were planted. 
In the fall of the 2010, the site was over-seeded with another mix of forb species and planted with bulb 
species and additional hard to establish plugs.  In fall 2011, the site will be over seeded with a mix of 
grasses. Several shrub clusters will be included in future plantings. 

Data used by the Bank regarding plant community composition in the southern Willamette Valley 
remnant wetlands is based on Alverson2 and more recent species composition lists that include 
frequency of occurrence, developed by The Nature Conservancy.  This data is the basis for our native 
plant introduction and grow-out strategies and has been refined over time based on wetland restoration 
outcomes during the past sixteen years. Exhibit K includes sample species lists and seeding rates used 
to develop planting plans. Actual planting plans are strategically developed for each sub-area of the 
site to match species with microsite conditions, to ensure that we meet vegetation performance 
standards, and to improve our knowledge of seeding and planting approaches.   

Aggressive weed management during the establishment phase is critical to the success of native plant 
communities.  Weed management in the East Phase, including all buffer areas, occurred throughout 

                                                 
 

2 Alverson, E.  1993.  Assessment of Proposed Wetland Mitigation Areas in West Eugene.  Unpublished report prepared 
for the Environmental Protection Agency, Seattle, WA.  80 pp. plus appendices. 

 



 30

2010 using an aggressive combination of hand weeding and broadcast and backpack herbicide 
applications, and will continue in subsequent years.  Monthly (or more frequent) on-the-ground 
assessments, weed mapping using GPS and GIS resources, on-staff licensed herbicide applicators, 
established contracts with labor and equipment contractors, and in-depth knowledge of the life cycle 
and biology of native and non-native species are all important components of our weed management 
program.  Aggressive strategic weed management will continue throughout the 2011 growing season 
and will continue throughout the requisite establishment period.  Figure 11 shows an example weed 
map prepared from field data collected during one of the frequent spring weed assessments performed 
for the East Phase during 2010.  

In general, the process and schedule for developing each phase of the Bank is summarized in the 
schedule described in Table 3. 

Year Season Action 
0 Fall Mow /burn or mow /hay final year of grass seed production 

0 Spring Apply glyphosate 

0 Summer Hydrologic manipulation/restoration 

1 Fall Seed forbs, sedges, and rushes 

1 Spring and Summer Apply grass-specific herbicide twice 

1 Spring and Summer Spot spray or hand weed non-native forbs 

2 Fall Seed forbs, sedges, and rushes 

2 Spring and Summer Grass-specific herbicide if needed 

2 Spring and Summer Spot spray or hand weed non-native forbs 

3 Fall Seed grasses and additional forbs, sedges, and rushes 

3 Fall Seed areas disturbed by weed control methods 

3 Spring and Summer Spot spray or hand weed non-native grasses and forbs 

4 Fall Seed areas disturbed by weed control methods 

4 Fall Prescribed burn or mow 

4 Spring and Summer Spot spray or hand weed non-native grasses and forbs 

5 Fall Seed areas disturbed by weed control methods 

5 Spring and Summer Spot spray or hand weed non-native grasses and forbs 

Table 3. Major management actions for the first five years. Each action is listed sequentially by year 
and season. The ‘year’ is from fall to fall rather than a calendar year starting with construction year 
0 (e.g., fall 2008 to summer 2009 for the East Phase). 

In future years, hydrology changes to the site will be completed when the Coyote Creek ditch is 
entirely filled and regraded as per plans designed by the River Design Group included in Exhibit K.  
As per these plans, a berm will be repaired in the West Phase in northwest corner of the site and a 
hydrologic control structure installed to slow and meter the release of surface water leaving the site 
into the Cantrell Road ditch. Several additional vernal pools will also be created during the future 
West Phase.  Figure 9 shows final hydrology plans for the site which will remain saturated or 
inundated for approximately 9 months of the year. 
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In addition to this scheduled future hydrology work, vegetation work remains to be accomplished on 
the West Phase. This work will be accomplished as credit sales warrant and will be implemented 
using the same schedule and methods of site preparation, seeding/planting, and weed management as 
described above for the East Phase.   
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Figure 10: Action Plan Map 
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Figure 11: Example weed map prepared in 2010 for the East Phase. 
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5. Determination of Credits.   
 
There are two major phases of work planned for the Bank.  The East Phase consists of two sub-units 
referred to as Unit 1 and Unit 2.  The West Phase consists of a single sub-unit, Unit 3.  Figure 12 
below shows the location and acreage of each unit. Units 2 and 3 have significantly altered hydrology 
as all surface water flowing onto the site has been diverted off-site by the Cantrell ditch, the Coyote 
Creek ditch, the road across the site, and the damaged berm at the northwestern end of the site.  In 
addition, the microtopography of the site, water retention and soil hydrology have been altered 
through farming.  This project will ameliorate all of these sources of hydrologic alteration as well as 
restore the native prairie plant community and associated animal community to these units.  Thus, this 
area meets requirements for enhancement credits (2:1) as per Oregon Administrative Rules.  See 
Exhibit K for a hydrology analysis of these areas. 
 
Unit 1 has been flattened and tilled, affecting water retention and soil hydrology, however sources of 
hydrology and general overland flows have not been altered.  For this area, the credit generation will 
be based on the ecological lift achieved, as calculated by comparing pre-project and post-project 
conditions evaluated using the Hydrogeomorphic (HGM) based functional assessment.  Both the 
HGM-based assessment method and the more recently developed Oregon Rapid Wetland Assessment 
Protocol are available for use in the Willamette Valley on slopes/flats wetlands.  We used the HGM-
based assessment, specifically the Reference-based Method, rather than the Judgmental Method.  The 
HGM’s  Reference-based Method has been in use for about a decade and is recommended by the 
Department of State Lands whenever feasible, because its more standardized numeric scoring 
provides a relatively high level of consistency3. There are two methods for using the reference-based 
method: the Highest-functioning Standard and the Least-altered Standard.  We have chosen to use the 
Highest-functioning Standard since the Bank site has been highly altered in the past through 
agricultural uses. Department of State Lands data suggests that both options are likely to produce 
similar functional assessment scores.   To calculate the credits generated, the net change between the 
pre-enhancement scores and post-enhancement scores are averaged and multiplied by the total acreage 
of the site, as per the ecosystem credit accounting protocols developed by the Willamette Partnership4. 

Credits generated using this method will be sold as standard enhancement credits rather than using the 
Willamette Partnership protocols for impact sites. This is due to unresolved challenges the City would 
face associated with pricing, selling and accounting for two different types of credits.   

Table 4 shows the 9 scores resulting from the functional assessment for Unit 1, using the Highest 
Functioning Standard.  The functions are discussed individually in the Hydrogeomorphic (HGM)-
based Functional Assessment and Data Forms for Unit 1 in Exhibit K.  Table 5 summarizes credit 
generation for all phases of the Bank.   
 
A final HGM assessment will be performed in year 5 to verify that the final post-project enhancement 
scores match anticipated scores as summarized in Table 4.  Actual credits generated by the site may 
increase or decrease based on this final assessment if the average score is different than the anticipated 
score shown in Table 4. 

                                                 
 
3 Adamus, P.R. and D. Field.  2001.  Guidebook for Hydrogeomorphic (HGM)-based Assessment of Oregon Wetland and Riparian Sites.  I.  
Willamette Valley Ecoregion, Riverine Impounding and Slope/Flats Subclasses.  Volume IA:  Assessment Methods.  Oregon Division of 
State Lands, Salem, OR.   
 
4 Willamette Partnership. 2009.  Ecosystem Credit Accounting Pilot General Crediting Protocol: Willamette Basin Version 1.1 September 23, 
2009. http://willamettepartnership.org/General%20Crediting%20Protocol%201.1.pdf 
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Function: Pre-enhancement 

Score 
Post-enhancement 

Score 
Net Functional 

Change 

Water Storage & Delay  (ws) 0.00 0.03 +0.03
Sediment Stabilization & Phosphorus 0.23 0.72 +0.49 
Nitrogen Removal (n) 0.47 0.73 +0.26 
Primary Production (pp) 0.03 0.53 +0.50 
Invertebrate Habitat Support (i) 0.16 0.36 +0.20 
Amphibian & Turtle Habitat (at) 0.40 0.73 +0.22 
Wintering & Migrating Waterbird 0.60 1.00 +0.40 
Songbird Habitat Support  (sb) 0.65 0.76 +0.11 
Support of Characteristic Vegetation (v) 0.42 0.89 +0.47 
Average Score 0.328 0.638 +0.31
Number of Acres 20 20 20
Functional Acres 6.57 12.75 +6.18
(Non-Priority Area/ Value Discount) NA
Net Credits Generated 6.18

 
Table 4: 9 Scores Resulting from the HGM Functional Assessments.  
 
 
Phase/Unit Method (Restoration, 

Enhancement, Buffer, etc.) 
Area 
(acres) 

Ratio Credits 

East Phase: Unit 1 Enhancement 20 3.23 : 1 6.18 

East Phase: Unit 2 Enhancement 64    2 : 1 32.00 

West Phase: Unit 3 Enhancement 81    2 : 1 40.50 

Totals    78.68 

 
Table 5: Credit generation summary table for both phases of mitigation. 

 
6. Performance Standards  

 
General 

  
• PSG1.  To verify credits generated for Unit 1, by year 5 site conditions will be equal to or better 

than post-enhancement HGM scores as predicted in the Hydrogeomorphic (HGM)-based 
Functional Assessment and Data Forms section of Exhibit K.  
 

 
Hydrology 
 
Because hydrologic patterns vary based on annual precipitation, documentation of actual ecological 
indicators (e.g., sediment movement, surface water flow measurements, infiltration rate) would 
require numerous years of intensive baseline data and intensive after-action monitoring to detect a 
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significant change.  Instead, our monitoring uses the following surrogate measures to document 
changing conditions as a result of the wetland enhancement:  (1) documenting completed actions 
(hydrology action plan  in Figure 9), (2) photo monitoring combined with mapping of visible surface 
water flow across the site and (3) water depth and length of inundation across the site and in vernal 
pools.   
 
Most of the proposed hydrologic enhancements will have site-wide effects, rather than being 
restricted to one or the other of the units.  Therefore, most of the performance criteria for hydrology 
relate to changes that will be fully realized once construction of the West Phase is completed.   In the 
event that all potential monitoring years have precipitation below the normal range and one or more 
hydrologic performance criteria are not met, the City and the co-chair agencies will jointly determine 
a course of action.  Following the description of the performance criteria, below, they are 
summarized by year and phase in Table 6.    
  
• PSH1.  Both phases  will exhibit wetland hydrology consisting of inundation or saturation within 

12 inches of the surface for 14 consecutive days of the growing season.  The East Phase will 
exhibit wetland hydrology over 84 acres, the West phase over 81 acres. This will be documented 
by focused wetland delineation appropriate for mitigation monitoring and described as 
“Delineation “Lite”” by the Department of State Lands in their Removal-Fill Guidelines, 
Compensatory Mitigation for Non-Tidal Wetlands and Tidal Waters and Compensatory Non-
Wetland Mitigation.  Sampling will be focused where earth-moving for vernal pool creation, 
swale alteration, or other work has potentially created upland conditions.  We will also sample 
elevated areas or those where the vegetation is not dominated by wetland species.  The sampling 
will be conducted after construction and initial seeding, in year 3, 4, or 5, when annual rainfall is 
within the normal range.   

 
• PSH2.  Following recontouring, surface flows will no longer be intercepted in the East Phase’s 

Cantrell ditch, a 2-foot wide channel, and transported west and northwest off the site into the 
ditch along Cantrell Road.  Instead, surface water will travel along recontoured swales at least 10 
feet in width in braided, meandering channels in a southwest direction to the central region of the 
site. This will be documented by completion of the recontouring in the East Phase (year 1), and 
winter season photo monitoring and hydrologic mapping in the East Phase in years 3, 4, or 5, 
when rains are within normal range. 

 
• PSH3.  Following the filling of the west length of Coyote Ditch, surface water flowing from east 

to west across the Coyote Prairie South mitigation site will no longer be intercepted by Coyote 
Ditch, but will instead continue as broad slow surface flows in a NW direction into Coyote 
Prairie North.   This will be documented by winter season photo monitoring of surface flows 
across the filled region in years 3, 4, or 5 of the West Phase, when rains are within normal range. 

 
• PSH4.  Following the recontouring of the east region of Coyote Ditch and the filling of its western 

extent, water will cease flowing in a 3-foot wide 3 - 5 foot deep channel to the southwest.  
Instead, it will leave the newly recontoured swale to spread out as surface flow transported in a 
NW direction, pooling in the west central region of the site to cover at least 10 acres at least 1 
inch deep for 14 or more consecutive days.  This will be documented by winter season photo 
monitoring and mapping in year 3, 4, or 5, when rains are within normal range. 

 
• PSH5.  In years when rainfall is within the normal range, at least 5% of the site acreage (combined 

East and West Phases) will be in created or enhanced vernal pools.  For the purposes of this 



 37

document, vernal pools are defined as shallow vegetated wetlands that are inundated for at least 8 
weeks from January through April, but typically dry completely by early to mid-summer and 
often, though not always, support annual members of native plant genera such as Gratiola, 
Navarettia, Plagiobothrys, and Downingia.  At least ten of these created or enhanced vernal pools 
will be established by year 3 for Unit 2.  This will be documented by as-built reporting, 
documenting pool inundation area, and maximum water depth, as measured between November 
and May, in year 3, 4, or 5, when rains are below or within normal range.  

 
• PSH6. Flows leaving the site at the northwest corner of Unit 3 will be regulated by a combination 

of a constructed berm and an engineered flow-regulating culvert.  Impounded area will dry down 
by August when annual rainfall is within or below the normal range.  This will be documented by 
as-built reporting and September and winter season photo monitoring in year 3, 4, or 5, when 
rains are within or below the normal range. 
 

Yr Phase Hydrologic Performance Standards Monitoring Method 

1 East  PSH2, PSH5:  excavate vernal pools and swales and 
remove Cantrell ditch 

As-built report 

2 East PSH5:  > 10 vernal pools are holding water for at least 
8 weeks between January and April 

November – May pool 
fill dates and depths 

5 or 
earlier 

East PSH2:  released flows from Cantrell Ditch cross site Photo pt, hydrologic 
mapping, in year with 
“normal” rainfall  

5 or 
earlier 

East PSH1:  84 acres exhibit wetland hydrology Modified wetland 
delineation 

    
1 West PSH3:  fill west length of Coyote Ditch As-built report 
1 West PSH4:  recontour east region of Coyote Ditch As-built report 
5 or 
earlier 

West PSH1:  81 acres exhibit wetland hydrology Modified wetland 
delineation 

5 or 
earlier 

West PSH3:  surface flows from Coyote South not 
intercepted by Coyote Ditch 

Photo pt, hydrologic 
mapping, in year with 
“normal” rainfall 

5 or 
earlier 

West PSH4:  water flows released from Coyote Ditch Photo pt, hydrologic 
mapping, in year with 
“normal” rainfall 

5 or 
earlier 

West PSH4:  >5% of the entire site’s acreage (East and West 
Phases) are in vernal pools that are inundated for at 
least 8 weeks from January through April 

November – May fill 
dates and depths 

5 or 
earlier 

West PSH6:  flows leaving the NW corner of site are 
regulated by a berm and culvert 

As built report and 
photo points 

 
Table 6:  Hydrologic performance criteria summarized by year and phase. 

 
Vegetation 
 
Proposed vegetation performance standards for the Bank meet or exceed those minimums defined by 
the Oregon Department of State Lands in their Routine Performance Standards for Vegetation (DSL 
2009).  In addition to the description below, they are summarized by year in Table 7: 
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• PSV1.  Absolute native vascular plant cover is > 40% by years 2 and 3, >60% by year 4, and > 
75% by year 5 

 
• PSV2.  Bare ground is < 40% by years 2 and 3, and < 20% by year 5 

 
• PSV3.  Nonnative invasive plant species cover does not exceed 10% cover in years 2, 3, 4, and 5.  

Definition of an invasive plant species follows that provided by DSL (2009; see below) 
 

• PSV4.  Cover of all nonnative plant species will be < 15% of total plant cover by year 5.   
 

• PSV5.  In Years 3, 4 and 5, at least 6 native species have > 5% absolute cover.   
 

• PSV6.  At least 50 native vascular plant species are present by the completion of Year 5 of the 
final restoration phase. 
 

Invasive nonnative plants - We use the definition of invasive plant species currently used by the 
Department of State Lands (2009).  It considers the following as invasive plant species: (1) those that 
occur on the Oregon Department of Agriculture’s Noxious Weed List; (2) The following species:  
Phalaris arundinacea, Mentha pulegium, Holcus lanatus, and Anthoxanthum odoratum; (3) the last 
weed crop on the site (in this case Lolium multiflorum and  Schedonorus phoenix) and (4) beginning 
in year two, a nonnative species that comprises more than 15% cover over at least 10% of the 
vegetation monitoring area and increases from one monitoring year to the next.   
 

 
Yr Phase/ 

Unit 
Vegetation Performance Standards Monitoring method 

1 All No quantitative criterion; Seeding assessment will 
document initial vegetation establishment 

Qualitative seeding 
assessment 

2 All Native vascular plant cover > 40% Point Intercept 
2 All Bare ground < 40% Point Intercept 
2 All Nonnative invasive vascular plant cover is less than 10%  Point Intercept 
   Point Intercept 
3 All Native vascular plant cover > 40% Point Intercept 
3 All Bare ground < 40% Point Intercept 
3 All Nonnative invasive vascular plant cover is less than 10%  Point Intercept 
3 All 6 native species have > 5% cover in 10% of area sampled Point Intercept 
   Point Intercept 
4 All Native vascular plant cover > 60% Point Intercept 
4 All Bare ground < 40% Point Intercept 
4 All Nonnative invasive vascular plant cover is less than 10%  Point Intercept 
4 All 6 native species have > 5% cover in 10% of area sampled Point Intercept 
   Point Intercept 
5 All Native vascular plant cover > 75% Point Intercept 
5 All Bare ground < 20% Point Intercept 
5 All 6 native species have > 5% cover in 10% of area sampled Point Intercept 
5 All Nonnative invasive vascular plant cover is less than 10%  Point Intercept 
5 All Nonnative plant cover is less than 15% of total plant cover Point Intercept 
5 All At least 50 native vascular plant species are present Walking surveys 

 
Table 7:  Vegetation performance criteria summarized by year. 



 39

 
7. Monitoring Plan:   

 
Hydrologic Monitoring 
 
As indicated above, achievement of hydrologic enhancements will be demonstrated by documenting 
the enhancement action taken, photo monitoring, and by mapping and recording surface water flow 
and inundation areas, including in vernal pools.  Photo points and mapping of surface flows will take 
place within three years following the major enhancement action.  Three years allows time for on-the-
ground adjustments prior to considering the action complete.  During the monitoring year, the 
mapping of surface flows and inundation areas will occur at least once between December and March 
site-wide and will continue monthly through May for vernal pools.  Mapping will be on aerial photos 
and accuracy will be improved by use of GPS and an on-site grid system, currently being installed in 
Units 1 and 2.  Staff gauges will be installed in a sample of at least 5 vernal pools and will be read 
monthly to document duration and depth of vernal pool inundation (Figure 12).    
 
Vegetation Monitoring 
 
Quantitative monitoring of vegetation will be conducted using the point-intercept method.  This 
method is being used by the West Eugene Wetland Mitigation Bank (WEW Bank) and BLM remnant 
prairie sites in the West Eugene Wetlands (City of Eugene 2007, 2008, 2009). Although the version 
we propose here is a modified version of the WEW Bank method, continuing with the point-intercept 
monitoring will simplify data collection and staff training and allow for comparisons of data among 
other West Eugene Wetland sites. The point-intercept method provides objective measurements 
suitable for a changing seasonal monitoring staff, and will provide the data required to assess whether 
enhancements are meeting their performance standards. The disadvantage of the point-intercept 
method, as compared to visual estimates of cover from quadrats, is that plant species with low cover 
values may be missed. To ensure all species on the site are identified, walking surveys will be 
conducted to measure species richness.  In addition, focused surveys for nonnative species will be 
conducted multiple times each growing season as described in the Weed Monitoring section.  The Co-
chair agencies reserve the right to verify monitoring results with field checks.  If field conditions do 
not match monitoring data the agencies may require additional management actions.   
 
Timing:  To evaluate the trajectory of the developing plant community in our restoration sites, we will 
quantitatively sample absolute vegetation cover annually starting with the second growing season after 
native plant species are seeded.  Qualitative seedling assessments will occur during the first year 
following seeding.  Point-intercept sampling to measure cover will typically occur in June.  Walking 
surveys to measure species richness will occur at least twice during the growing season, usually in 
June and August.    
 
Point-intercept sampling strategy:   The sampling strategy will follow the point-intercept method 
(Elzinga et al. 1998) with at least 200 points dispersed systematically throughout each phase of the 
enhancement area.    
 
As an example, for the East Phase, a baseline transect will be established in a north-south direction the 
entire length of the approximately 550 meter boundary between the East and West Phases (Figure 12).  
Approximately 14 west-east directional sampling transects, each stretching the length of the site from 
east to west (about 700 meters) will be marked off this baseline. A combined total of 200 points of 
data will be taken along these 14 east-west transects using a steel rod and tripod.  For wet prairie, 
points will be taken every 45 meters from west to east. The first sampled point along the east-west 
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transects will be randomly chosen to be between 1 and 5 meters from the baseline. While it is 
anticipated that 200 points will be sufficient, the number of east-west transects and number of points 
taken may be increased to ensure an adequate sample size to achieve desired confidence intervals.  
 
A surveyed grid system consisting of markers placed every 80 meters exists throughout the East Phase 
and will be used to locate the east-west directional transects.  All measurements will use the grid 
system and pacing, rather than meter measuring tapes to identify locations.  The Nature Conservancy 
has used pacing successfully on large sites (N. Rudd, pers. comm., 2010).  To further reduce bias, 
monitoring staff will be instructed to look skyward as they approach 44 meters (paced) and use a 
meter stick to measure a 1-meter distance from their boot tip as the exact point where the pin is 
dropped.    
 
In point-intercept monitoring, as the steel pole is lowered vertically through the vegetation, each 
species touched by the tip of the pole is recorded.  Each ‘hit’ is considered an independent sample.  
Therefore, cover can exceed 100%.  At points when no vascular plants are hit, a substrate value is 
recorded (moss, litter, or bareground).   We will calculate the percent absolute cover of each species, 
the percent absolute cover of native species, nonnative species, invasive species, and bare ground for 
the site, and provide an 80% binomial confidence interval for each estimate. 
 
This same system will be replicated for Unit 3 when the West Phase of mitigation is constructed. 
 
Sample size:  By dispersing the sampling across the site, we expect 200 to 400 samples per site should 
be sufficient.  We will check our sample size prior to our second quantitative monitoring year to 
determine if additional samples are needed.  
 
Species richness:  To gather data on species richness, we will walk each project area twice annually 
during the growing season and record all vascular plant species observed. Native and exotic species 
richness for each project will be reported as count data. Species nomenclature and nativity will follow 
the USDA plant database (U. S. Department of Agriculture, Natural Resources Conservation Service, 
2010) and the ‘Vascular Plants of Lane County, Oregon: An Annotated Checklist’ (Simpson et al. 
2002). 
 
Seeding assessment:  To help us determine seeding rates and composition for second-year forb 
additions and future grass species additions, we will conduct a qualitative assessment of plant 
establishment in the first growing season following the first fall seeding.  During walking surveys 
across the site during the growing season, we will note each native species seeded and assign it one of 
the following qualitative measures of abundance:  Dominant, Common, Occasional, Trace, Absent.  
 
Weed monitoring:  Weed monitoring consists of walking surveys of the enhancement site, typically 3 
to 4 times per year from April through August, recording and mapping concentrations of nonnative 
invasive species.  While quantitative plant monitoring provides detail on the level and trend of weed 
infestations, these walking surveys allow us to react immediately to control new infestations and to 
target specific species and locations throughout the growing season. 
 
Unit 1 Monitoring for Final HGM Assessment 
 
A final HGM-based functional wetland assessment (version 2; Adamus and Field 2001) for Unit 1 
will be conducted by year 5 to ensure that the unit achieves the ecological enhancements we 
anticipate.  Although the following actions are not performance criteria or monitoring required by the 
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mitigation bank, we will monitor and document these outcomes to ensure the unit is on track to meet 
anticipated enhancements by year 5:   
 
To meet the assessment criteria for multiple vegetation types and woody species, and to improve 
wildlife habitat, we will ensure that at least 0.5 acre of shrub patches, with at least 3 native wetland 
woody species (e.g., Spirea douglasii, Rosa nutkana, Salix species, Crataegus suksdorfii, etc.), will be 
planted by year 3 and by year 5 will be established or expanding.  The area of the shrub patches will 
be recorded by GPS (all shrubs within 15 m of one another are considered to be part of the patch) and 
the living species in the patch will be recorded.  In addition, a majority of plants should have new 
stems emerging to document that the patches are “established and expanding”.  Photos of the shrub 
patches will be taken.   
 
The placement of logs in Unit 1 over 6 ft in length (number and location) will be mapped by year 5. 
 
We will document the duration, depth, and size of the vernal pools in Unit 1 within year 3, 4, or 5, to 
determine if at least one pool is inundated into May and at least two pools, encompassing at least 
10,000 square feet (0.23 acre), are no more than 6 inches deep for at least two weeks continuously 
during December through March.   
 
Reports 
 
Reports will be provided annually by winter of the year following the data collection.  Annual reports 
will include a cover sheet listing each performance standard, the result for that season, and the trend 
from previous seasons.  Vegetation data will be presented in both paper and electronic form, with 
electronic vegetation data provided in a spreadsheet. 
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Figure 12: Site units, acreage, and monitoring locations for the East Phase.  An example of one of the 
transects showing 15 vegetation data collection points is shown in pink. A similar monitoring system 
will be established for the West Phase. 
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8. Adaptive Management Plan   

Restoration and enhancement are iterative processes requiring continuous adaptive management.  The 
model shown in Figure 13 summarizes the adaptive management process that the Bank uses with 
several key steps including planning, implementation, monitoring, analyzing and reacting.  Notice that 
this process results in continual feedback.  After a project is planned and implemented, it is monitored 
and analyzed.  This information informs management which feeds back directly to planning and the 
process begins again. 

Figure 13: Adaptive management model used by the Bank 

 
The first step, planning and researching, is critical as it sets the stage for future steps.  The City of 
Eugene has been planning and designing wetland mitigation projects for sixteen years and has been 
refining and improving restoration techniques throughout this period.  Plans are not only based on this 
extensive practical experience but outside research results and theoretical ecological principles are 
also integrated into the planning process. 

Similarly, the City of Eugene has been developing the skills and resources necessary to implement 
successful projects.  For example, the City of Eugene has established contracts with several private 
and public growers to ensure adequate plant materials at all times.  Similarly, the City of Eugene has 
standing contracts with equipment operators and owns a variety of equipment so that most required 
actions can be readily and quickly implemented as needed. City staff have skills in botany, weed 
management, equipment operation (including commercial drivers license and herbicide applicators 
license), wildlife identification, GIS/GPS mapping, monitoring/statistics, land management and a 
variety of other skills so that most work can be accomplished using in-house personnel. In this way, 
the City of Eugene sets projects up for success at the outset and maintains the capacity to react quickly 
to issues as they arise. 

A key precept of our adaptive management approach is continual and rapid assessment and 
monitoring that is evaluated to verify that performance standards are being met.  In the case that 
performance standards are not met, it may be determined that additional information is needed to 
determine the cause of missed measures or, if they are known, action may be identified to correct the 
issue immediately. To accommodate this important aspect of adaptive management, ongoing 
monitoring and assessment, evaluation and documentation are integral components of our program.  
Staff with experience and knowledge in botany and hydrology visit and assess the site at least two 
times per month during the growing season, and at least monthly during other times of the year.  This 
information provides continuous feedback to track the progress of ecological processes and functions 
as they develop.  This information helps provide timely guidance to develop appropriate responses 
when performance standards are not met.   



 44

Another component of our adaptive management program is research. For nearly all components of 
our projects, comparative techniques are established to provide information to continuously improve 
our techniques. For example, during a recent prescribed burn, we established plots where different 
treatments were implemented (e.g., burned, mowed, or hayed). These plots are being evaluated to 
compare specific impacts of each of these treatments on the plant community. Similarly, we often 
strategically vary planting rates, methods, or species within research plots to evaluate seed 
establishment. By integrating research into our management, we maintain an established feedback 
process whereby we can adapt our methods based on quantitative research data. 

The Bank staff meets regularly, at least monthly, to discuss and evaluate monitoring data and field 
observations.  If necessary, a course of action is refined and implemented. As noted above, the City of 
Eugene has adequate ongoing access to seed/plant resources, equipment/materials, technical skilled 
labor and other resources necessary to implement any action that may be required. 

 

9. Maintenance Plan   
Upon completion of the initial construction, the Bank site will be managed through the establishment 
phase to ensure that performance standards are achieved.  Scheduled and adaptive maintenance 
involves four primary areas of work, including; frequent site monitoring, native vegetation 
establishment, non-native and invasive species management, and hydrology monitoring and 
adjustment.  Formal scheduled components of the maintenance plan are described above in sections 3 
and 4.  See Table 3 for general timing of scheduled maintenance actions.  

Quantitative and qualitative monitoring is central to each project undertaken by the Bank.  Trained, 
experienced staff assess mitigation sites 2 to 4 times monthly during the growing season and at least 
monthly during the rest of the year.  Information garnered during these frequent visits provides 
immediate feedback regarding development of site attributes and progress toward performance 
criteria.  Field generated data and observations are discussed during monthly staff meetings where 
response plans are formulated. 

Native plant establishment is assessed qualitatively, as noted above, and quantitatively through annual 
point count monitoring as described in section 7.  During each of the first two years, only forb, rush 
and sedge species are seeded allowing more effective management of non-native grass species and 
facilitating improved success of performance criteria related to plant community biodiversity, 
pollinator support, and other native plant goals. Plugs of various species are also planted in each 
project to supplement the seeding. The plugs are of species that we had found difficult to establish 
from seed on previous projects or that are particularly important to the goals of the project.  Native 
grasses are drilled using a no-till drill during the third year after forbs have become well established.  
Forbs are also added again during year three.  Repeated seeding facilitates native plant establishment 
by countering germination and establishment variations driven by annual climatic variability, 
stochastic events, planned disturbance events, and anticipated successional patterns (e.g., annuals 
establishing earlier than perennials).  

Aggressive weed management is essential to the development of a resilient plant community that 
becomes resistant to invasion.  Weed mapping provides staff and contractors with specific detailed 
information for treating emerging weed populations every season. Staff follow the City of Eugene’s 
adopted Integrated Pest Management Plan, which outlines specific processes for making weed 
management decisions and their implementation. This plan is available for review on the City’s 
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website (http://www.eugene-or.gov/posipm). All treated areas are reseeded with a site specific native 
seed mix facilitating native species colonization.  

Hydrologic adjustments and manipulations will be conducted annually in response to field 
observations. Hydrologic manipulations across relatively flat sites will likely result in unanticipated 
erosion, sedimentation and scouring.  Staff will use a variety of tools including coir logs, jute fabric, 
strategic plantings, and minor earthwork, to ensure that water flow across the site meets performance 
criteria.  All structures will be inspected annually during the winter to ensure they are functioning 
properly. 

Minor infrastructure repairs may be required including fences, gates, signs, et cetera.  Currently all 
infrastructure is in good repair and working order.  Future repairs will be implemented on an “as-
needed” basis. 

Finally, any damage resulting from 3rd party actions, such as may be incurred through use of existing 
power line easements , recreation impacts, or other impacts that effect soils, hydrology, vegetation or 
infrastructure shall be repaired. 

 

10. Site Protection Description. 
The Bank is a program of the City of Eugene so mitigation sites are public property. Similarly, the 
entire Coyote Prairie Mitigation Site is encumbered with a conservation easement held by the Oregon 
Watershed Enhancement Board that protects the site in perpetuity. In addition OAR 141-085-0695 
states that for public agencies, “administrative protection may be provided through an adopted 
management plan”.  It is the intention of the Bank to amend the Conservation Easement with 
additional terms to be developed as part of the Long Term Management Plan in cooperation with the 
co-chair entities.  

 

11.   Long-Term Management Plan.   
 
A long term management plan will be prepared and submitted to the co-chair agencies for review and 
approval prior to final credit release.  It will include the following components. 
 
Long term management needs and annual cost estimates for these needs; 
 
Annual management will be required indefinitely to ensure that the site remains in prairie condition 
and that non-native species do not overwhelm the site. The most critical component of annual 
maintenance will be monitoring.  Qualitative monitoring will occur annually to evaluate the plant 
community trajectory, hydrology issues, and other identified maintenance needs. Plant community 
monitoring will emphasize assessing invasive non-native plant populations, accumulated biomass, and 
prairie structure.  Invasive non-native species may be treated with herbicides or another control 
method as identified in the City of Eugene’s Integrated Pest Management Policy and Operations 
Manual, if overall native biodiversity and dominance are at risk.  Mowing, haying, or burning will be 
employed to retain prairie structure and reduce thatch accumulation.  Hydrology monitoring will 
primarily emphasize ensuring that structures are in working order and no unanticipated flooding or 
erosion is occurring. Minor infrastructure upkeep or unanticipated site damage by 3rd parties may also 
require occasional repair.  Finally, unanticipated utility easement issues, property boundary issues, 
permits or other unexpected legal and administrative costs may be incurred.  Table 8 shows the 

http://www.eugene-or.gov/posipm�
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estimated costs per acre of each action, approximate frequency and cost per acre per year.  Note that 
fire, mowing, and haying are mutually exclusive.  In other words, if any one of these techniques is 
employed, the other two will not be necessary. Thus, total annual costs per acre range from $59/acre 
to $189/acre depending on which of these three actions is employed.  Herbicide applications, 
monitoring and miscellaneous cost estimates do not vary annually. 
 
 

Maintenance Estimate For Closed Mitigation Sites (2010 dollars) 
  Hay Mow Presc. Fire Herb. Monitor Misc. Repair 

Cost/acre  $         85   $         15  $          650  $            34  $         10   $               9 

Frequency/year          0.3           0.4             0.2             1.0          1.0               1.0 

Cost/acre/year  $         26   $           6  $          130  $            34  $         10   $               9 

Total cost/ acre/ year (hay)  $         79         
Total cost/ acre/ year (mow)  $         59   
Total cost /acre/ year (burn)  $       189         

 
Table 8: Estimates of Long Term Maintenance Frequency and Costs in 2010 Dollars.  In general, 
maintenance would include annual site qualitative monitoring, spot herbicide applications on highly 
invasive species, repair of infrastructure (e.g., fences, water control structure, etc.) and mowing, 
haying or prescribed burning. 
 
Long term funding mechanism  
 
Long-term stewardship funding is provided by a reserve account created from the sale of all 
mitigation credits sold by the Bank.  The reserve fund principle will be established to generate 
sufficient interest to cover all long-term site maintenance expenses and to continue building the fund 
to keep pace with inflation using the U.S. Consumer Price Index-Urban (CPI-U) inflation index. The 
account will be managed by the City of Eugene.  Annual returns on the fund will enable on-going 
maintenance activities on mitigation sites as necessary to allow the site to continue functioning as a 
self-sustaining, highly diverse, native dominated, wetland system.  

Site protection instrument  
 
The site is currently protected with a permanent conservation easement held by the Oregon Watershed 
Enhancement Board and will be further safeguarded by an adopted management plan per OAR 141-
085-0695.  Additiona safeguards may include elements such as 3rd party right of enforcement, 
successorship, and access provisions which will be developed in cooperation with the co-chair 
entities. 

Ownership and all long-term management responsibilities of the Bank site 
 
The Bank site was acquired for the purposes of mitigation by the City of Eugene.  The Bank is owned 
and operated by the City of Eugene, a public agency engaged in conservation activities, and as such, is 
qualified to accept responsibility for long-term stewardship of mitigation Bank sites. City-owned 
mitigation lands are protected and maintained as part of the City’s natural areas program within the 
Parks and Open Space Division.  

Procedures for future amendment of the Long Term Plan to allow for adaptive management, defining 
situations in which review and approval of regulatory agencies would be necessary.  
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Long term management is the responsibility of the Bank, a program of the City of Eugene.  
Amendment of the Long Term Plan, including transfer of title, stewardship responsibilities, or 
establishment of any other legal claims over the compensatory mitigation site requires 60-day advance 
notification to the co-chair agencies.  Transfer of long term management responsibilities of the 
compensatory mitigation project site to a party other than the City of Eugene must be approved by the 
co-chair entities. 
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Exhibit D 

Crediting Procedures 
 
 
 

Credit generation calculations for Unit 1 of the East Phase (20 acres) are based on a functional assessment 
using the hydrogeomorphic model to evaluate the anticipated ecological lift to be achieved through 
enhancement efforts.  The grouped functional scores generated using this method were averaged and then 
multiplied by the total number of acres in the unit to provide the total credits generated in the area.  This 
follows the method described by the Willamette Partnership pilot for function based crediting.  Under this 
method the equivalent of 3.23 acres of enhancement will be used to generate 1 credit for a total of 6.18 
credits across the 20 acre unit.  
 
Credit generation for Unit 2 of the East Phase (64 acres) and Unit 3 (81 acres) of the West Phase are 
based on the standard mitigation ratios established in DSL rules for enhancement of cropped wetlands.  
These areas meet “degraded wetland” definitions as set forth in Oregon Administrative Rules regarding 
enhancement, and cropped wetland standards as defined in OAR 141-085-0690(4)(C)(d).  Therefore, two 
acres of enhanced cropped wetland will be used to generate one credit for these two units. 
 
Credits will be sold to mitigate impacts to wetlands at conventional mitigation ratios determined by DSL 
and the ACOE for all areas outside the West Eugene Wetland area.  For projects within the West Eugene 
Wetland area, mitigation requirements will be determined following standards and using ratios identified 
in the West Eugene Wetland Plan with DSL and ACOE approval. 
 
Tables 9 and 10 identify the method of mitigation, area to be treated, ratio of credit generation and total 
number of credits generated for each units of each phase of compensatory mitigation.  
 

Area #  Method (Restoration, Enhancement, 
Buffer, etc.) 

Area 
(acres) 

Ratio Credits 

Unit 1 Enhancement 20 3.23 : 1   6.18 
Unit 2 Enhancement 64    2 : 1 32.00 
Totals    38.18 

Table 9: East Phase Credit Table 

 
Area #  Method (Restoration, Enhancement, 

Buffer, etc.) 
Area 
(acres) 

Ratio Credits

Unit 3 Enhancement 81  2 : 1 40.50 
Totals    40.50 

Table 10: West Phase Credit Table 
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Credits for each phase of the Bank will be released and made available for trade as performance standards 
are met, based on the schedule noted below in Tables 11 and 12.  While it is expected that the Unit 3 
(West Phase) will be developed in one phase, it is possible that it may be developed in two or more phases 
due to seed availability.  If it is developed in more than one phase, the schedule of credit release shown in 
Table 12 will apply separately to each phase.   

 
Release Percentage Performance Standards to be met Year Expected 
One 15% Approval of MBI,  2011 
Two 5% (20%) Initial grading and seeding/planting and 

reporting of as-builts. 
2011 

Three Up to 10% (30%) 1st growing season performance standards 2011 
Four Up to 10 % (40%) 2nd growing season performance standards 2011 
Five Up to 10% (50%) 3rd growing season performance standards 2012 
Six Up to 10% (60%) 4th growing season performance standards 2013 
Seven 15% or up to a 

cumulative total of 75% 
5th growing season performance standards 2014 

Eight* 25% (100%) Approval of long term management plan 
and stewardship agreement by co-chairs; 
plan is executed/signed by steward 

On or before 
2014 

Table 11: East Phase Credit Release Schedule 

*Release #8 may occur at any time upon final approval of the long term management plan. If release #8 
occurs prior to 2014, release #7 would be the final credit release and would include up to a cumulative of 
100% of credits if 5th season performance standards are met. 
 
 

Release Percentage Performance Standards to be met Year Expected 
One 15% Approval of MBI 2011 
Two 5% (20%) Initial grading and seeding/planting and 

reporting of as-builts. 
2013 

Three Up to 10% (30%) 1st growing season performance standards 2014 
Four Up to 10 % (40%) 2nd growing season performance standards 2015 
Five Up to 10% (50%) 3rd growing season performance standards 2016 
Six Up to 10% (60%) 4th growing season performance standards 2017 
Seven 15% or up to a 

cumulative total of 75% 
5th growing season performance standards 2018 

Eight* 25% (100%) Approval of long term management plan 
and stewardship agreement by co-chairs; 
plan is executed/signed by steward 

On or before 
2018 

Table 12: West Phase Credit Release Schedule 

*Release #8 may occur at any time upon final approval of the long term management plan. If release #8 
occurs prior to 2018, release #7 would be the final credit release and would include up to a cumulative of 
100% of credits if 5th season performance standards are met. 
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Exhibit E 
Service Area Map and Description 

 
 
DSL guidelines for establishing Bank Service Area boundaries west of the Cascade Mountains suggest 
typically following the fourth-field hydrologic unit code (HUC) sub-basin boundaries and/or providing an 
ecological basis for a more localized service area. The guidelines note that compensatory mitigation needs 
west of the Cascades are historically higher and more concentrated than on the east side of the Cascades. 
Located at the upper-most end of the sub-basin, the Bank service area consists primarily of the Upper 
Willamette drainage basin (4th Field HUC #17090003) along with several adjacent 5th field HUCs with 
similar ecological characteristics as the Bank. The service area is generally agricultural land with rural 
and urban areas of the southern Willamette Valley including portions of Linn, Benton, Lane and Polk 
counties. Soils, hydrology, climate, and plant communities are similar throughout the proposed service 
area. 

The Bank service area includes: 

1) The Upper Willamette drainage basin (4th Field HUC #17090003) up to the 600 foot elevation 
contour. 

2) Portions of the McKenzie River Drainage Basin (4th Field HUC #17090004) including 5th Field 
HUC #406, and #407 up to the 600 foot elevation contour. 

3) Portions of the Middle Fork Willamette Drainage Basin (4th Field HUC #17090001) including 5th 
Field HUC #107, #108, #109 and #110, up to the 600 foot elevation contour. 

4) Portions of the Coast Fork Willamette Drainage Basin (4th Field HUC #17090002) including 5th 
Field HUC #204, up to the 600 foot elevation contour. 

Figures 14 and 15 show the service area map which includes most of the Upper Willamette Drainage 
Basin 4th field HUC boundary along with ecologically appropriate 5th order sub-basins from the 
immediately upstream 4th order basins as appropriate.  Due to the Bank’s unique location at the 
intersection of these important watersheds, it is ecologically justifiable to include portions of each of these 
drainage basins within the Bank’s service area.  In addition, we propose limiting service to mitigate 
projects that are situated up to, and including, the 600 feet elevation contour.  This will ensure that only 
projects occurring in areas with appropriate soils and plant communities will be included.  Figure 14 
shows the service area based on HUC boundaries and includes the 600 foot elevation data, showing the 
effective limits of the service area within the larger HUC boundaries. Figure 15 also includes elevation 
data as well as historic vegetation data for prairie communities that could be mitigated using credits from 
the Bank (e.g., similar Cowardin and HGM classes). 
 
The Bank service area includes the entire Eugene-Springfield metro area. This is the largest urban area 
within the service area with a 2010 population estimate of 244,000. As the metro area boundary extends 
beyond the Upper Willamette fourth-field HUC boundary and ecological conditions are similar, the 
service area contains several adjacent fifth field HUC boundaries within Willamette River and McKenzie 
River sub-basins. The service area will authorize the Bank to serve the urban growth boundaries of 
Albany, Brownsville, Coburg, Corvallis, Creswell, Eugene, Halsey, Harrisburg, Junction City, Lebanon, 
Millersburg, Monroe, Philomath, Springfield, Tangent, and Veneta.  
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Land uses and historic vegetation throughout the service area are similar.  Land uses consist primarily of 
agricultural lands.  Information from the historic vegetation map produced from survey records in the mid 
1800s (see Christy, J.A., E.R. Alverson, M.P. Dougherty, S.C. Kolar, C.W. Alton, S.M. Hawes, L. 
Ashkenas & P. Minear. 2009. GLO historical vegetation of the Willamette Valley, Oregon, 1851-1910. 
Oregon Natural Heritage Information Center, Oregon State University), indicate that the majority of the 
agricultural land in the service area, and potentially the most likely sites to be impacted by future 
development, are currently agricultural wetlands that have been altered from a pre-settlement wet prairie, 
vernal pool, or emergent wetland habitat. These wetlands are typically in the palustine emergent (PEM) 
Cowardin class and the Slope/Flats Hydrogeomorphic class, which are identical to habitats that will be 
restored at the Coyote Prairie Mitigation Site.  There are also lesser amounts of ash forest and shrub 
wetland (palustine forested (PFO) and scrub/shrub (PSS) Cowardin classes) in the service area.  

Migration of plant and animal species, as well as gene flow, could have easily occurred throughout the 
service area, especially in light of the location of the site at the upper end of the 4th order HUC and 
proximity to included 5th order HUCs. Similarly, wetlands within the service area include similar soils as 
the Bank, including soils from the Natroy, Panther, and Dayton series, all of which are identified as hydric 
soils.  Finally, climate throughout the service area is similar with moderate temperatures and significant 
rainfall followed by seasonally dry summers.  In fact, urban areas in several of the included 5th order HUC 
areas use climate data from the Eugene Airport weather station for predicting and reporting local weather 
conditions. 
 
As shown in Figure 15, the 600 foot elevation contour serves as an ecologically relevant boundary for the 
service area as current and historic ecological characteristics below this elevation are similar to conditions 
at the Coyote Prairie Mitigation Site, and there are few examples of historic wetland prairie habitat 
occurring above this elevation.   

Thus, due to the Banks’s unique location at the confluence of several watersheds reflecting similar soils, 
edaphic conditions, climate, vegetation, and historic habitats as sites throughout the service area, it will 
provide an appropriate ecologic replacement for wetlands lost within this area. 

http://oregonstate.edu/ornhic/data/glo_willamette_ssc_2009_07.zip�
http://oregonstate.edu/ornhic/data/glo_willamette_ssc_2009_07.zip�
http://oregonstate.edu/ornhic/data/glo_willamette_ssc_2009_07.zip�
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 Figure 14 Service Area Map with 4th and 5th field HUC boundaries. Star indicates location of the Bank. 
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Figure 15 Service Area Map with 4th and 5th field HUC boundaries along with historic vegetation & 600’ 
elevation limits demarcated. 
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Exhibit F 

Property Protection Instrument 
 

The Coyote Prairie North mitigation site is currently protected with a permanent conservation 
easement held by the Oregon Watershed Enhancement Board replicated below in its entirety.  It is the 
intention of the Bank to amend  the Conservation Easement with additional terms to be developed as 
part of the Long Term Management Plan in cooperation with the co-chair entities. The site will be 
further safeguarded with an adopted management plan per OAR 141-085-0695.   
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Exhibit G 

Sample Credit Contract 
 

AGREEMENT 
 City of Eugene Contract 20xx-xxxxx 
 
BETWEEN: The City of Eugene, an Oregon Municipal Corporation (City) 
 
AND: <customer> (Developer)  
 
DATED: <Date> 
 RECITALS 
 
A. City has established a Mitigation Bank Instrument dated ______ in agreement with the U.S. Army 

Corps of Engineers (ACOE) and Oregon Department of Lands (DSL), which describes the 
establishment, use, operation, maintenance and long-term management of the City of Eugene’s 
Mitigation Bank. 
 

B. The City is currently charging $_______ per mitigation credit, to recover the City's cost of developing 
and maintaining mitigation wetlands. 

 
C. It has been mutually agreed between ACOE, DSL, and the City that mitigation requirements for 

development of property identified as Tax Lot __________________ Assessor's Map No. 
__________________, ("Subject Property") located in _________________ can be satisfied through 
the purchase of mitigation credits from the City of Eugene’s Mitigation Bank. 

 
D. Developer desires to fill ____ acres of wetland in HUC# _________. Under the Cowardin 

classification this is defined as ____ acres of   <type>. Under the Hydrogeomorphic classification this 
includes ____ acres of   <type>. 

 
E. Developer desires to purchase from City mitigation credits to satisfy Developer's mitigation 

obligations. 
 
F. Under the permit # _______-_____ to be issued by ACOE and permit # _____-__ to be issued by DSL, 

Developer is responsible for securing ____ wetland mitigation Bank credits. 
 
 AGREEMENT 
 
1. Developer will pay City the amount of $_______.00 for mitigation credits. 
 
2. After receipt of payment, City will notify ACOE and DSL that Developer's obligation for wetlands 

mitigation has been met, and the City will allocate ____ credits from completed or approved wetlands 
mitigation projects to meet the mitigation obligation covered by this Agreement.  
 

3. By selling credits to the permittee the City of Eugene’s Mitigation Bank hereby assumes responsibility 
for fulfilling the mitigation obligation of the Permit(s) listed above. 
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CITY OF EUGENE DEVELOPER 
  
By: ___________________________________ By:___________________________________ 

(signature) (signature) 
Authorized City staff name,  Applicant’s Name,  
Title Title 
  
Date: <Date> Date: <Date> 
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Exhibit H 
Sample Credit Ledger 

 
Figure 16 shows a sample credit ledger that will be used to track all released credits, sales, debits, and totals.  The ledger will be maintained by 
the City of Eugene and copies of the ledger will be provided to DSL and the ACOE upon request and in the annual report. 
   
 
Figure 16: Sample Credit Ledger 
 
Coyote Prairie North Mitigation Bank Ledger

Current Credits Available 0

Released Credits  Jan‐Jun Jul‐Dec Jan‐Jun Jul‐Dec Jan‐Jun Jul‐Dec Jan‐Jun Jul‐Dec Jan‐Jun Jul‐Dec
2010 2010 2011 2011 2012 2012 2013 2013 2014 2014 Total

East Phase 0 0
West Phase 0
Subtotal 0 0 0 0 0 0 0 0 0 0 0

Annual Subtotal 2010= 0 2011= 0 2012= 0 2013= 0 2014= 0

Credits Sold Jan‐Jun Jul‐Dec Jan‐Jun Jul‐Dec Jan‐Jun Jul‐Dec Jan‐Jun Jul‐Dec Jan‐Jun Jul‐Dec Contract Jurisdiction  State  Fed Acres

2010 2010 2011 2011 2012 2012 2013 2013 2014 2014 Total Date (fed, state, both) Permit # Permit # HGM Cowardin  Impacted

Purchaser Name 0
0
0

Subtotal 0 0 0 0 0 0 0 0 0 0 0
Annual Subtotal 2010= 0 2011= 0 2012= 0 2013= 0 2014= 0

Cumulative Total ‐        ‐       

Credit Type
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Exhibit I 
Definitions 

 
BUFFER - An upland, wetland, or riparian area that enhances the functions and/or protects the functions 
of a mitigation bank from disturbance associated with adjacent land uses. 
 
CO-CHAIRS – The Corps and DSL representatives who make decisions regarding bank establishment 
and operation.  The USFWS and/or NMFS may be co-chair agencies if a bank also serves to mitigate for 
losses to federally listed species or habitats.  Each co-chair agency retains independent authority to 
implement their respective regulations. 
 
CONSERVATION – Also known as preservation.  The preservation and perpetual protection and 
maintenance of certain existing high quality wetlands or aquatic resources that would otherwise be 
threatened with destruction or degradation, using appropriate legal and physical mechanisms. 
 
CREATION – Also known as establishment.  To establish or convert an area that has never been a 
wetland to a jurisdictional wetland.  Results in a gain in aquatic resource area and function. 
 
CREDIT – A unit of measure of the increase in wetland functions or area achieved at a mitigation bank 
site.  Unless otherwise specified in the MBI or authorization, one wetland credit is sufficient to offset one 
acre of wetland loss.  Advance credits are those credits that are released for sale in advance of full 
performance of a mitigation bank, and secured by a financial assurance.  Certified credits are those credits 
that are generated after the bank is meeting all performance standards. 
 
DEBIT – A unit of measure representing the reduction of function or loss of area of wetlands or other 
aquatic resources at the site of impact. 
 
ENDOWMENT - A dedicated, non-wasting account to be established by the Sponsor concurrent with the 
operation of the MBI, and which shall generate interest to be used exclusively for the ongoing 
management of the mitigation bank for conservation purposes consistent with the MBI, associated 
conservation easement and long-term management plan. 
 
ENHANCEMENT – Actions or treatments that increase the function of an existing degraded wetland.    
Enhancement does not result in a gain in aquatic resource area. 
 
ESTABLISHMENT – See Creation. 
 
FINANCIAL ASSURANCES – A financial instrument such as an irrevocable letter of credit, escrow 
account, performance bond, or other surety mechanism accessible to DSL, required of the sponsor to 
ensure that the mitigation obligations of the bank can be fulfilled in the event of default or incapacity of 
the sponsor.  The amount of the assurance shall be sufficient to ensure a high level of confidence that the 
goals of the bank will be achieved and maintained over the long term pursuant to the plans set forth in the 
MBI. 
 
FUNCTIONS – The physical, chemical, and biological processes that occur in aquatic ecosystems.  
Examples include:  support of habitat for various fish, wildlife, and plants; retention and detention of 
water; adsorption and transformation of nutrients and pollutants, and filtration and settling of sediment. 
 
LEDGER – A cumulative accounting spreadsheet of all credits released and sold. 
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MITIGATION – Sequentially avoiding impacts, minimizing impacts, and compensating for impacts to 
aquatic resources. 
 
MITIGATION BANK – A site or sites where wetlands, other aquatic resources, and any associated 
buffers are restored, enhanced, created, or protected expressly for the purpose of providing compensatory 
mitigation in advance of authorized impacts to similar resources.  A mitigation bank sells compensatory 
mitigation credits to permittees whose mitigation obligation is thereby transferred to the bank sponsor.  
The establishment and operation of a mitigation bank is governed by the MBI. 
 
MITIGATION BANK INSTRUMENT – (MBI) The legally binding and enforceable agreement between 
the Director of DSL, the District Engineer of the Corps, and a mitigation bank sponsor that formally 
establishes the mitigation bank and stipulates the terms and conditions of its construction, operation, use, 
and long-term management. 
 
INTERAGENCY REVIEW TEAM (IRT) – A committee of local, state, federal, and tribal resource 
agency representatives that provides advice to the DSL and the Corps on establishment and management 
of mitigation banks.  The Corps and DSL are the co-chairs and the final decision makers.  For a 
Conservation Bank, the USFWS and/or NMFS may be co-chair agencies. 
 
MITIGATION SITE PLAN – A detailed drawing that identifies specifically where aquatic resources and 
associated upland buffers will be restored, created, enhanced, and/or preserved on the mitigation bank. 
 
PERFORMANCE STANDARDS – Observable and measurable physical and biological indicators used to 
determine if a mitigation project is meeting its objectives.  Credit releases are linked to achievement of 
minimum performance standards required to meet the objectives for which the Bank was established. 
 
PRESERVATION – See Conservation. 
 
RE-ESTABLISHMENT - See Restoration. 
 
SERVICE AREA – The geographic area within which impacts can be mitigated at a specific mitigation 
bank, as designated in the MBI. 
 
SPONSOR – Any public or private entity responsible for establishing and operating a mitigation bank.  
The sponsor is the entity that assumes all legal responsibilities for carrying out the terms of the MBI, 
unless specified otherwise in the MBI. 
 
STEWARD – The landowner or easement holder of the bank lands charged with long-term maintenance 
and management responsibility.  The sponsor is the steward until such responsibilities are formally 
transferred to another party, with the approval of the co-chair agencies. 
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Exhibit J 
Financial Assurances 

 
 
As per OAR 141-085-0700-2(a), no financial security instrument is required for projects conducted by 
government agencies.  Similarly, 33 CFR 320 does not require government agencies to provide formal 
financial assurances.   Within the City of Eugene, the Wetland Mitigation Bank Fund is managed as an 
enterprise fund within the city’s accounting system.  This fund is earmarked specifically for the wetland 
mitigation bank, which is expected to be a self-supporting program through the sale of mitigation credits.  
Although there is not an absolute guarantee that it would not be affected by organization-wide budget 
crises, this fund has never been used to solve budget issues elsewhere in the organization.  Furthermore, 
this instrument further protects the fund as the City is legally bound to the duties and responsibilities 
described herein. 
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Exhibit K: 
Mitigation Plan Supporting Documentation 

 
 
This exhibit includes the following supporting documents as referenced in Exhibit C: Mitigation Plan. 
 

• Hydrology Enhancement Design Specifications; not including vernal pool design specifications. 
 

• East Phase “as-built” Vernal Pool Specifications 
 

• Sample Species Lists of Forbs, Graminoids, and Shrubs 
 

• Hydrology Analysis for Coyote Prairie North  
 

• HGM Functional Assessment and  Data Forms for entire Coyote Prairie North  
 

• HGM Functional Assessment and  Data Forms for Unit 1 
 

• Easements 
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Hydrology Enhancement Design Specifications 
 

Not including vernal pool design specifications. 
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East Phase (Units 1 and 2)  “as-built” Vernal Pool Specifications 
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Typical Vernal Pool Enhancement Profile 
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Coyote Prairie Vernal Pool Enhancement Data  
East Phase - As-Proposed  East Phase - As Built 

Pool_ID 

Pool & 
Fill 

(acres) 
Max. Depth 

(inches) 
Fill Area 
(acres) 

Pool Area 
(acres)  

Max 
Depth 

(inches) Notes 
0 0.22 10 0.27 0.22 10   
1 0.38 10 0.14 0.08 10 

2 0.35 8 0.09 0.21 8   

3 0.10 6 0.04 0.08 6 
4 0.61 6 0.25 0.63 6   
5 0.78 8 0.30 0.37 8 
6 0.26 6 0.05 0.10 6   
7 0.02 4 0.10 0.14 4 
8 0.04 4 0.02 0.03 4   
9 0.07 6 0.06 0.05 6 

10 0.13 6          not built 
11 0.19 4 0.12 0.03 4 
12 0.38 8 0.27 0.23 8   
13 0.44 12 0.33 0.29 8 
14 0.17 6 0.05 0.04 6   
15 0.16 6 0.16 0.16 6 
16 0.23 8 0.05 0.04 8   
17 0.08 10 0.08 0.05 10 
30       0.18 0.25 4 new pool 
31       0.08 0.10 4 new pool 

As Proposed 
Total 4.62   As Built Total 2.64 3.10 

          

West Phase- As-Proposed West Phase – As-Built 
18 0.58 8 
19 0.43 8 
20 0.26 4 
21 0.58 12 

22 0.18 4 
23 0.63 6 

24 existing 3.30 no change 
25 existing 0.60 no change 

26 0.05 10 
27 0.13 4 
28 0.49 8 
29 0.37 6 

As Proposed 
Total 7.58  acres  

As Built 
Total  0.00 acres 

  
Grand 
Total East 
& West 
Phase  12.21 acres 

Total 
East 
Phase 
As-Built 5.74 acres 

 
 

West Phase to be constructed 
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Sample Species Lists of Forbs, Graminoids, and Shrubs  
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Coyote Prairie North,  
Example Wetland Prairie Species 

Species Example seeding 
rate (g/acre) 

1 Achillea millefolium 20 
2 Carex densa 40 
3 Carex stipata 80 
4 Carex unilateralis 80 
5 Collomia grandiflora 150 
6 Epilobium densiflorum 30 
7 Eriophyllum lanatum var. lanatum 120 
8 Galium trifidum 30 
9 Grindelia integrifolia 70 

10 Juncus tenuis spp. congestus (J. 
occidentalis) 3 

11 Lomatium nudicaule 150 
12 Lotus unifoliolatus var. unifoliolatus 30 
13 Lupinus polyphyllus 30 
14 Lupinus rivularis 60 
15 Madia elegans 20 
16 Madia sativa 10 
17 Microseris laciniata 120 
18 Perideridia oregana  120 
19 Plagiobothrys figuratus 80 
20 Plectritis congesta 60 
21 Potentilla gracilis var. gracilis 150 
22 Prunella vulgaris var. lanceolata 800 

23 Ranunculus occidentalis var. 
occidentalis 30 

24 Ranunculus orthorhynchus 50 
25 Rumex salicifolius var. salicifolius 40 
26 Symphyotrichum hallii 50 
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Coyote Prairie North,  
Example Vernal Pool and Emergent Forbs, Rushes and 

Sedges 
 

Species 
Example seeding 

rate (g/acre) 
1 Alisma triviale 40 
2 Carex feta 80 
3 Carex obnupta  60 
4 Carex stipata 60 
5 Carex unilateralis 20 
6 Downingia elegans 300 
7 Downingia yina 300 
8 Eleocharis obtusa 160 
9 Eleocharis palustris 60 
10 Eryngium petiolatum 350 
11 Juncus effusus pacificus 60 
12 Gratiola ebracteata 300 
13 Grindelia integrifolia 80 
14 Lasthenia glaberrima 400 
15 Montia linearis 120 
16 Navarretia intertexta ssp. intertexta 400 
17 Phlox gracilis 400 
18 Plagiobothrys figuratus 80 

19 Ranunculus alismaefolius var. 
alismifolius 30 

20 Ranunculus orthorhynchus 300 
21 Veronica peregrina var. xalapensis 60 
22 Veronica scutellata 80 

 

Coyote Prairie North,  
Example Wetland Prairie and Vernal Pool Grasses  

(to be added in second or third planting year) 
 

 Species Example Seeding Rate 
(g/acre) 

1 Agrostis exarata 120
2 Beckmannia syzigachne 300
3 Danthonia californica  800
4 Deschampsia cespitosa 30
5 Hordeum brachyantherum 160
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Coyote Prairie North,  
Species Typically Added as Plants or Bulbs  

Species Plant Material Type 

1 Juncus oxymeris bare root or plug 
2 Juncus bolanderi bare root 
3 Juncus acuminatus bare root 
4 Juncus nevadensis bare root 
5 Frageria virginiana bare root runners 
6 Allium amplectens Bulbs in flats (3 yr) 
7 Camassia quamash Bulbs in flats (3 yr) 
8 Camassia leichtlinii Bulbs in flats (3 yr) 
9 Triteleia hyacinthina Bulbs in flats (3 yr) 
10 Sisyrinchium idahoensis 4” 
11 Horkelia congesta 4” 

 

 

Coyote Prairie North,  
Example Wetland Shrubs  

 Species 

1 Amalanchier alnifolia var. semiintegrifolia  
2 Rosa nutkana  
3 Salix lucida ssp. lasiandra  
4 Salix hookeriana  
5 Salix scouleriana  
6 Spirea douglasii  
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Hydrology Analysis for Coyote Prairie North  

 
(Note: Attachments 1-3 referred to in this report correlate with Figures 

7-9 in Exhibit C) 
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Hydrogeomorphic-Based Function and Values Assessment 

Summary and Data Forms for  

Entire Coyote Prairie North
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Hydrogeomorphic (HGM)-based Function and Values Assessment and Data 
Forms 
 
Assessment area:  165-acres, entire Bank site 
Method:  Referenced-based method 
Comparative Standard:  Highest-functioning Standard 
 
We completed both pre- and post-enhancement functional assessments to evaluate the 
“ecological lift” that we anticipate will occur from implementing our proposed enhancement 
activities in the Bank site.   

We used a Hydrogeomorphic (HGM)-based functional assessment, because the site is a 
slopes/flats wetland in the Willamette Valley.  Both the HGM assessment method and the more 
recently developed Oregon Rapid Wetland Assessment Protocol are available for use in the 
Willamette Valley on slopes/flats wetlands. The HGM-based assessment provides scores for 13 
wetland functions and their corresponding values. For the Bank, four of these functions are not 
applicable, as the site lacks riverine habitat for fish and typically does not support standing 
water in July:  thermoregulation, resident fish habitat support, anadromous fish habitat support, 
breeding waterbird support.   

While the typical assessment area used with the HGM method is the wetland area to its upland 
boundaries, the Bank site is part of an extensive, partially farmed, wetland prairie and ash 
woodland that extends across the Coyote Prairie City-owned property to the south, southeast 
along Coyote Creek and its branches and west to the extensive emergent wetlands of the Fern 
Ridge Wildlife Area, an area of well over 1000 acres. Therefore, for the purposes of this 
mitigation Bank assessment we have used the Bank site as our assessment area.     

This HGM assessment uses the reference-based method, which the Department of State Lands 
recommends whenever feasible, because its more standardized numeric scoring provides a 
relatively high level of consistency (DSL 2001).  There are two options for comparison when 
using the reference-based method: the Highest-functioning Standard and the Least-altered 
Standard. We have chosen to use the Highest-functioning Standard, since the Bank site has been 
highly altered in the past through agricultural uses. Department of State Lands data suggests 
that both options are likely to produce similar functional assessment scores (DSL 2001). 

The table below shows the 9 scores resulting from the functional assessments.  Four functions, 
thermoregulation, resident fish habitat support, anadromous fish habitat support and breeding 
waterbird support are not applicable to the Bank site.  
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 Pre-enhancement Score Post-enhancement 
Score 

Function: Highest Functioning 
Standard 

Highest Functioning 
Standard 

Water Storage & Delay  (ws) 0.20 0.50

Sediment Stabilization & Phosphorus Retention (sp) 0.48 0.76
Nitrogen Removal (n) 0.73 0.75

Primary Production (pp) 0.23 0.48

Invertebrate Habitat Support (i) 0.40 0.56

Amphibian & Turtle Habitat (at) 0.69 0.77

Wintering & Migrating Waterbird Support (ww) 0.66 1.00

Songbird Habitat Support  (sb) 0.65 0.71

Support of Characteristic Vegetation (v) 0.45 0.90

 
 

Water Storage and Delay:   In its pre-enhancement condition, this site provides little 
opportunity for water storage and delay due to past creation of channels which divert water 
from the higher elevation east side of the site into channels that intercept additional surface 
water and route it rapidly off site.  In addition, soil leveling, plowing, and agricultural use, have 
diminished site topography resulting in few pools.    

Enhancement activities will create and enhance vernal pools and remove water from channels, 
thereby restoring overland flow and improving the site’s ability to retain water.  

Sediment Stabilization and Phosphorous Retention:  In its pre-enhancement condition, the 
Bank site functions poor to moderately  at retaining sediment and phosphorous, again due to 
past leveling, plowing, and agricultural use, resulting in a lack of pools to slow surface water 
runoff.  Annual tilling and harvest for the production of annual ryegrass crops (over most of the 
site), and annual harvest of perennial fescue planted in rows, promotes linear (rather than 
meandering) surface flows and increases sediment transport into ditches which move water at  
high velocity and promote erosion.    

Enhancement activities will create and enhance vernal pools, and increase water residence time 
on the site by moving it out of channels and restoring overland flow and meandering shallow 
drainages.  This function will be further improved by the cessation of plowing, cropping, and 
soil compaction all of which increase sediment transport or reduce phosphorous uptake.   

Nitrogen Removal:    In its pre-enhancement condition, the site as a whole scores relatively 
well in its ability to remove nitrogen, due to the presence of inundated areas during the wet 
season (that are absent in Unit 1).  It is limited in its ability to promote denitrification due to the 
rapid transport of surface water off-site via agricultural ditches and past soil leveling, resulting 
in fewer inundated areas during winter and spring.  However, in its pre-enhancement condition, 
annual harvesting of the grass crop would remove nitrogen.  Nitrogen has also been added 
annually in the form of fertilizer to increase grass seed yields, but this is not considered in the 
scoring for this function.    

Enhancement activities will increase the site’s ability to remove nitrogen by shifting water out 
of channels, restoring overland flows, creating and enhancing vernal pools, and increasing 
microtopography by restoring native plant and animal communities.  Although after 
enhancement we will not be removing nitrogen taken up by plants via annual harvesting, the 
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addition of agriculture nitrogen fertilizers will cease which should result in improved nitrogen 
removal. 

Primary Production:  This function is limited in its pre-enhancement condition, due to 
agricultural production involving the harvesting and removal of monocultural grass seed and 
straw crops, the soil compaction resulting from agricultural machinery, and agricultural tilling 
and leveling to reduce surface microtopography.   

Enhancement activities will restore diverse native wetland plant communities, including 
emergent and vernal pool communities, ensuring that primary production occurs throughout the 
year.  Soil compaction due to agricultural activities and harvesting in July, leaving bareground 
for several months of the year, will cease in the enhanced condition. 

Invertebrate Habitat Support:  In its pre-enhancement condition, the site is limited in its 
ability to support a variety of invertebrate species due to the the dominance of a single 
agricultural crop, annual harvesting of all plant material, and past soil leveling and compaction 
that occurred under agricultural grass seed production.  The entire site scores as higher 
functioning than Unit 1 alone, due to the presence of some inundated areas in its pre-
enhancement condition. 

Enhancement activities that will improve invertebrate habitat support include restoring diverse 
native forb-rich plant communities that will support pollinators; creating and enhancing vernal 
pools of multiple depths to provide sheltering, feeding, and breeding locations for aquatic 
invertebrates and those that have aquatic lifestages; the addition of downed wood and woody 
shrubs to portions of the site; and the cessation of summer harvest of the site’s vegetation as 
occurred under agricultural production. 

Amphibian and Turtle Habitat Support:  In the functional assessment, the site scores as 
providing a moderately high level of amphibian habitat due to its extensive wetland hydrology, 
distance from roads, and surrounding lands that are relatively undeveloped.  On an annual basis, 
fall harvesting of grass seed and straw removes sheltering habitat for amphibians and  inundated 
areas of the grass fields do not typically hold water long enough to provide breeding habitat for 
amphibians, however the latter condition isn’t evaluated by the HGM assessment model.  
Permanent or mostly permanent aquatic habitat for turtles does not exist on the site.  

Enhancement activities that will most enhance the site’s functioning as amphibian habitat are 
the creation of vernal pools of varying depths for amphibian breeding, the removal of annual 
harvest of the site’s vegetation, the establishment of native plant communities supporting 
diverse invertebrates, and the addition of downed wood and woody shrub islands to provide 
varied sheltering habitat for amphibians.   

Wintering and Migratory Waterbird Habitat Support:  In its pre-enhancement condition, 
the site ranks moderately high in this function due to its grass crop and the presence of 
surrounding wetlands, grassfields, and the Fern Ridge Wildlife Area wetlands. 

Enancement activities will create and enhance scattered vernal pools across all regions of the 
site, providing low-growing native vegetation and rich and varied invertebrate communities for 
waterbird feeding and resting.    

Songbird Habitat Support:  In its pre-enhancement condition, the site ranks  moderately high 
for this function, primarily because the site is far from roads, its surroundings are relatively 
undeveloped grassland and wetland, it is infrequently visited by people, and it is vegetated, 
although only with one or two predominant species (ryegrass and fescue) and one vegetation 
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form (graminoid herbaceous).  Annual harvest of grass seed crops results in almost no cover for 
songbirds for about half the year and significant disturbance of nesting and fledging habitat.   

Enhancement activities will restore native plant communities that will provide feeding, 
breeding, and sheltering for songbirds year-round, particularly grassland birds.  Small shrub 
islands will provide additional varied sheltering areas.  Vernal pools and emergent areas will 
attract flying insects in late spring and early summer that provide further food for songbirds.   

Support of Characteristic Vegetation:  In its pre-enhancement condition, the site provides 
little habitat for native plant species as it is dominated by aggressive non-native crop species, 
although the HGM assessment model ranks it moderately functional due to extensive hydric 
soils and its location in a relatively rural and undeveloped area.   

Enhancement activities will restore native wetland prairie, vernal pool, and emergent plant 
communities. With our significant native plant materials program we are able to establish 
species filling a variety of functional niches related to growth period, nitrogen-fixing ability, 
nectar production, seed production, and structure, and we expect to establish populations of 
sensitive or listed wetland prairie plant species.   
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SHEET FOR AUTOMATIC CALCULATION OF FUNCTION SCORES - revised June 2008 

Slope or Flats subclass    

Site Name: COYOTE PRAIRIE NORTH, ENTIRE SITE (Pre-
project) 
Date: 12/29/2010 
    
It is recommended to do a "Save As" from this blank spreadsheet for each use, assigning different file names.  This will 
help reduce the chance of accidentally confusing new data with previously entered data. 

For reference, the function(s) addressed by each indicator are noted in column E.  Codes are shown below next to the 
function names.  The capital letter in the code (e.g., sp-B) in column E refers to the code for the indicator in the published 
Volume IA. 
HFR= scaled to highest functioning site of this subclass found by DSL; LAR= scaled to least-altered site of this subclass 
found by DSL  Scores greater than 1 indicate the capacity of the function at the site you assessed may be greater than in all 
sites of this subclass assessed by the DSL team during model calibration. 

Data must be entered for every indicator, unless the scale block for this subclass is shaded.  Each value in column D must 
be less than or equal to 1. 

    

 Calculated Function Capacity for SF sites  

Function: if HFR: if LAR:  

Water Storage & Delay  (ws) 0.20 0.44  
Sediment Stabilization & Phosphorus Retention (sp) 0.48 0.52  
Nitrogen Removal (n) 0.73 0.74  
Primary Production (pp) 0.23 0.37  
Invertebrate Habitat Support (i) 0.40 0.40  
Amphibian & Turtle Habitat (at) 0.69 0.69  
Breeding Waterbird Support (bw) 0.00 0.00  
Wintering & Migrating Waterbird Support (ww) 0.66 0.77  
Songbird Habitat Support  (sb) 0.65 0.73  
Support of Characteristic Vegetation (v) 0.45 0.47  

    
Note 1:  Models and scores for ws, sp, n, and pp intentionally do not account for the area of the wetland, an especially 
important factor for these functions. 

Note 2:  This method should be applied to an entire contiguous wetland, not just to the portion affected directly by a 
planned alteration or restoration. 

     

Indicator Raw Datum Scale for SF 
sites 

Scaled 
Datum 

Function 

Presence of permanent surface water (water year-round 
during most years)?  (p. 82) 

absent absent = 0 
present = 1.0 

0 sb-P 
rf-X 

Percent of permanent zone that is open water (i.e., 
lacking emergent and underwater plants)  (p. 79) 
 
(Answer "0" if no permanent zone is present) 

no permanent 
zone 

100    =.1 
80-99 =.8 
60-80 = 1.0 
40-60 =.8 
20-40 =.4 
0-20   =.2 

0 at-M 
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Percent of site that is inundated only seasonally 
(i.e., watermarks, moss lines, debris lines, etc.)  
(p. 81) 

30   none = 0 
  1-10 =.1 
10-25 =.6 
25-50 =.8 
> 50  = 1.0 

0.8 i-B 
n-A 

ws-A 

none = 0 
1-20   =.5 
20-40 =.7 
40-60 =.8 
60-80 =.9 
>80    = 1.0 

0.7 ww-A 

At least 0.5 acre of surface water persists until at 
least July 1 and water is mostly wider than 10 ft? 

no  Yes = 1 
No = 0 

0 bw-X 

Predominant water depth during biennial low 
water (p. 82) 

0   0" = 0 
1-2"  =.6 
2-24” = 1.0  
2-6 ft =.8 
>6 ft  =.6 

0 bw-D 

0        =.1 
1-2”   = 1.0 
2-24” =.8 
>24”  =.2 

0.1 i-D 

Percent of site occupied by the most extensive 
depth category at this site during biennial low 
water. (p. 81).   (Delimit the low water zone first, 
then break into these depth categories, then 
identify the category that predominates 
horizontally). 
 
(Possible categories are: 0 inches; 1-2 inches; 2-
24 inches; 2-6 feet; < 6 feet) 

100 at 0 
inches 

100      = 0 
80-100 =.1 
50-80 =.4   
30-50 =.8 
<30    = 1.0 

0 bw-B 

Difference between the predominating biennial 
high and low water levels  (p. 71) 
 
0) = No change 
1) = Difference of 1 class 
2) = Difference of 2 classes 
3) = Difference of 3 classes 
4) = Difference of 4 classes 
 
Class 1 = 0 inches 
Class 2 = 1-2 inches 
Class 3 = 2-24 inches 
Class 4 = 2-6 feet 
Class 5 = > 6 feet 

1 0) = 0 
1) =.3 
2) =.5 
3) =.8 
4) = 1.0 

0.3 n-B 
at-E 
bw-E 

0) = 0 
1) = .25 
2) = .5 
3) = .75 
4) = 1.0 

0.25 ww-F 

Predominant vertical increase in surface water 
level (ft) in most of the seasonal zone (i.e., water 
marks, moss lines, debris lines, etc.  Look at the 
highest point for 2 year flood and measure the 
difference from biennial low) 

.1 - .4        0 = 0 
.1 - .4 =.25 
.5- 1.0 =.5 
  1 - 2 =.75 
     >2 = 1.0 

0.25 ws-B 

Number of depth categories during biennial high 
water. (p. 77) 
 
Categories are: 

2 1 = 0 
2 =.3 
3 =.6 
4 = 1.0 

0.3 bw-C 
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   ___ 1 - 2 inches 
   ___ 2 - 24 inches 
   ___ 2 – 6 ft 
   ___ > 6 ft 

1 = .1 
2 = .3 
3 = .6 
4 = 1.0 

0.3 ww-E 

Percent & distribution of pools during biennial 
high water.  (p. 80)(Note:  if site is > 1 acre, 
select the condition that predominates in 1 acre 
sub-units of the site.) A = None 

B A = 0B =.6C 
=.65D =.7E,F 
=.75K =.8H 
=.85I =.9J 
=.95G = 1.0 

0.6 sp-Cww-
Di-E, at-
A 

0 

Percent & distribution of pools during biennial 
low water. (p. 80) 
 
(Note:  if site is > 1 acre, select the condition that 
predominates in 1 acre sub-units of the site.) 
 A = None 

absent A = 0 
B =.6 
C =.65 
D =.7 
E,F =.75 
J =.8 
H =.85 
I =.9 
K =.95 
G = 1.0 

0 bw-A, 
pp-E, n-1 

0 

Percent of the site occupied by hummocks  (p. 
74, 75) 

none none  =  0 
1-10   =.6 
10-90 =.8      
>90   = 1.0 

0 at-B 
ww-C 
sb-M 
sp-B 
pp-C 
n-G 
i-F 
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Maximum annual extent of vernal pools/ 
shorebird scrapes and mudflats: (p. 76) 
   A = none 
   B = 1 – 100 sq. ft. 
   C = 100-1000 sq. ft. 
   D = 1000 – 10,000 sq. ft. 
   E = >10,000 sq. ft 
 
Must meet ALL of the following: 
a) herbs are generally < 4” and comprise < 80% 
ground cover during winter or early spring 
b) topography is basically flat 
c) inundated to a depth of < 6” for 2 or more 
continuous weeks 
d) never shaded by trees, shrubs, or buildings 
e) not entirely a constructed ditch 

A A = 0 
B =.6 
C =.7 
D =.8 
E = 1.0 

0 ww-B 

Presence of logs or boulders that extend above 
the surface of permanent water  (p. 84) 

absent absent  = 0 
present = 1.0 

0 at-G 

Predominant soil texture: (p 83) 
GC= gravel or cobble 
SA=sand, sandy loam, or loamy sand 
L= loam, silty loam, gravelly loam 
C= clay, sandy clay, silty clay, clay loam, silty 
clay loam 
O= organic particles<1mm 
 
Guidance:  1. Soil remains in a ball when 
squeezed 
    YES…Go to 3;   NO  …Go to 2 
2. > 50% of the particles (by weight) are > 1 mm
    YES…”GC”;   NO …”SA” 
3. Squeezed soil forms an even ribbon 
    YES…Go to 4;   NO …”SA” 
4. Soil ribbon extended > 1" without breaking 
    YES…”C/O”;   NO …Go to 5 
5. Soils feels very gritty 
    YES... "SA";   NO…”L” 

C GC  =.1 
SA  =.2 
L     =.8 
C/O = 1.0 

1 sp-D 

Presence of some mottling and/or other features 
that indicate oxygen deficits, or, permanent water 
is present 

present absent  = 0 
present = 1.0 

1 n-X 

Mapped soil series is hydric (not simply a hydric 
inclusion).  See county soil map and p. 75. 

yes 1= yes 
0= no 

1 v-C 
at-D 
ww-G 
i-I 

Percent of site that was constructed on former 
uplands (non-hydric soil) (p. 81): 
6) = recent, >90% of site 
5) = recent, 10-90% of site 
4) = recent,  1-10% of site 
3) = >5 years ago, >90% of site 
2) = >5 years ago, 10-90% of site 
1) = >5 years ago, 1-10% of site 
0) = none 

0 6) = 0 
5) = .1  
4) = .2 
3) = .3 
2) = .4 
1) = .5 
0) =  1.0 

1 i-J 
at-K 
v-K 
n-D 

  
        within 200 ft of the site boundary:      
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a. % Water, wetland = 90 

b. % Grassland, water, wetland = 90   

c. % Grassland, row crops = 80   

d. % Wooded = 5   

e. % Natural (not lawn, crops, paved, 
building)= 

65   

        within 1000 ft:       

f.  % Water, wetland = 95   

g. % Grassland, water, wetland = 90   

h. % Grassland, row crops = 80   

i. % Wooded = 5   

j. % Natural = 90   

        within 5,280 ft:    

k. % Water, wetland = 50   

l. % Grassland, row crops = 75   

               m. % Wooded = 15   

In column D, enter the scaled value for the 
number in column B.     (= a), above) 

90 0 =   0 
1–10 =.4 
10-20 =.8 
>20    = 1.0 

1 bw-I 
ww-I 

In column D, enter the scaled value for the 
number in column B.      (=(b), above) 

90 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

1 sb-N 

In column D, enter the scaled value for the 
number in column B.      (=(c), above) 

80 <10     =   0 
10-20  =   .1 
20-40  =   .3 
40-80  =   .5 
80-90  =   .7 
90-100 = 1.0 

0.7 ww-K 

In column D, enter the scaled value for the 
number in column B.      (=(d), above) 

5         0 = 0 
1-10   =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0.1 sb-I 

In column D, enter the scaled value for the 
number in column B.      (=(e), above) 

65 <10     =   0 
10-20  =   .1 
20-40  =   .3 
40-80  =   .5 
80-90  =   .7 
90-100 = 1.0 

0.5 i-L 
at-O 
v-R 

In column D, enter the scaled value for the 
number in column B.      (=(a+f+k)/3), above) 

78 none  =  0 
1 – 10 =.4 
10-20 =.8 
>20    = 1.0 

1 ww-H 
bw-J 
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In column D, enter the scaled value for the 
number in column B.      (=(c+h+l)/3), above) 

78 <10     =   0 
10-20  =   .1 
20-40  =   .3 
40-80  =   .5 
80-90  =   .7 
90-100 = 1.0 

0 ww-J 

In column D, enter the scaled value for the 
number in column B.        (= (d+i+m)/3), above) 

8.333333333 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0.1 sb-J 

In column D, enter the scaled value for the 
number in column B.         (= (e+j)/2), above) 

77.5 <10     =   0 
10-20  =   .1 
20-40  =   .3 
40-80  =   .5 
80-90  =   .7 
90-100 = 1.0 

0.5 bw-K 

In column D, enter the scaled value for the 
number in column B.        (= (b+g)/2), above) 

90 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

1 sb-O 

Percent of land cover within 200 ft (but only in 
the contributing watershed) that is “natural” – 
that is, NOT cropland, lawns, pavement, or 
buildings  (p. 79) 

70 <10     = 0 
10-20  =.1 
20-40  =.3 
40-90  =.5 
90-100 = 1.0 

0.5 pp-F 

<10     = 0 
10-20  =.1 
20-40  =.3 
40-90  =.5 
90-99  =.9 
100     = 1.0 

0.5 i-M 
v-Q 

Percent woodland divided by percent grassland-
crops within 200 ft of the site (p. 71) 

0.06 <.1        =.1 
0.1-0.8  =.6 
0.8-1.2  = 1.0 
1.2 –2.0 =.6 
>2.0      =.1 

0.1 at-P 

Distance (ft) to nearest busy road (p. 71) 
 
This includes a) any road or parking lot in a 
develop area that contains >4 buildings per acre, 
b) any road with a maximum traffic rate of > 6 
vehicles per minute, during an average day 
during the summer 

>4800 <100         = 0 
100-300    =.3 
300-600    =.5 
600-1200  =.7 
1200-2400 =.8
2400-4800 =.9
>4800      = 1.0 

1 bw-G 
at-N 
v-P 
sb-R 

    
Note:  The following 5 rows must sum to 100%.  The number of visitors is 
immaterial. 

 

Percent of site including 100-ft buffer that is 
visited 365 days a year or almost so = 

0   

Percent of site including 100-ft buffer that is 
visited more than 80 days a year (>20% of year), 
but less than daily = 

0   
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Percent of site including 100-ft buffer that is 
visited 20-80 days a year (e.g., about once a 
week) = 

10   

Percent of site including 100-ft buffer that is 
visited just a few days a year = 

100   

Percent of site including 100-ft buffer that is 
almost never visited  = 

    

    

Scale the calculated value in the box on the right 
(sum of the above 5 rows) and enter the scaled 
value in column D (p. 72) 

430 100-200 = 0 
200-300 =.3 
300-400 =.7 
400-500 =1.0 

1 bw-H 
v-O 
sb-Q 

Percent of site affected by soil leveling 
 
(i.e., portion previously leveled by equipment for 
farming) 

100 100 =.1 
10-99 =.3 
1-10 =.6 
0 = 1.0 

0.1 at-C 
i-G 
pp-D 
sp-F 
n-H 

Percent of site currently affected by soil 
compaction:  
(i.e., by equipment, vehicles, livestock, humans, 
fill) 
   6 = recent, at >90% of site 
   5 = recent, at 10-90% of site 
   4 = recent, at 1-10% of site 
   3 =  >5 years ago, >90% of site 
   2 =  >5 years ago, 10-90% of site 
   1 =  >5 years ago, 1-10% of site 
   0 = none 

5 5/6) =.1 
4)    =.2 
3)    =.4 
2)    =.6 
1)   =.8 
0)    = 1.0 

0.1 sp-G 
v-M 
sb-K 

Percent of site's vegetation that is mowed or 
subject to extreme grazing at least annually (p. 
81) 

100 >90    = 0 
10-90 =.2 
1-10   =.4 
none  = 1.0 

0 sb-L 
v-N 

Most of site is burned, or harvested for hay or 
timber, at least biennially?  (p. 72) 

yes no  =    0 
yes = 1.0 

1 n-J 

Percent of site currently affected by soil mixing 
(plowing, excavation, bulldozing, etc.):   (p. 81) 
   6 = recent, at >90% of site 
   5 = recent, at 10-90% of site 
   4 = recent, at 1-10% of site 
   3 =  >5 years ago, >90% of site 
   2 =  >5 years ago, 10-90% of site 
   1 =  >5 years ago, 1-10% of site 
   0 = none 

6 5 or 6 =.1 
4    =.2 
3    =.4 
2    =.6 
1    =.8 
0    = 1.0 

0.1 at-f 
i-H 
v-L 
pp-A 
n-C 
sp-E 

Percent of the site that is vegetated (including 
submersed aquatics) (p. 82) 

>80 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

1 sb-A 
v-A 

Percent of site with woody vegetation (p. 82) <10 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0.1 sb-b 
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Percent of seasonal zone that is bare during most 
of the dry season. (i.e., devoid of vegetation, 
except trees) 
 
(Answer “0” if no seasonal zone) 

scored as 
50% due to 

harvest) 

   >80 = 0 
60-80 =.2 
40-60 =.4 
20-40 =.6 
  1-20 =.8 
       0 = 1.0 

0.4 pp-G 
sp-H 
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Percent of site that is inundated permanently and contains 
emergent, floating, or submersed plants (p. 72) 

0 0     = 0 
1-10 =.9 
>10  = 1.0 

0 i-A 

0       = 0 
1-10  =.4 
10-30 =.8 
30-60 = 1.0 
60-90 =.9 
>90    =.6 

0 bw-
F 

Percent cover of herbs within the seasonal zone (p. 72) 70 - 100 0         =  0 
1-30     =.1 
30-50   =.6 
50-70   =.75 
70-100 = 1.0 

1 at-L 

Percent of whole site that has closed canopy (p. 80) <10 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0.1 sb-C 

Percent understory shrub & vine cover beneath the drip line of 
trees  (p. 82) 
 
(Answer “0” if no wooded areas) 

0 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0.1 sb-D 

Number & distribution of vegetation forms --- herbs, shrubs, 
trees.  If only one form, answer "A".   To count, the patch 
must comprise >0.5 acre or >5% of vegetated area.  See p. 77 
for enlargement of diagram.  

A A = 0 
B2 =.60 
C2 =.65 
B1 =.70 
C1,D =.75 
E2 =.80 
F2 =.85 
E1 =.90 
F1 =.95 
 G = 1.0 

0 pp-B
v-B 
at-J 
i-K 
sb-H 
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Number of woody species  (p. 82)  unwooded= 0 
1-2 =.1 
3-4 =.25 
5-6 =.5 
7-9 =.75 
10-18 =.9 
>18 = 1.0 

0.25 sb-E 

Number of native woody species (p. 78)  0        = 0 
1       =.1 
2-3    =.25 
4-5    =.5 
6-9     =.75 
10-13 =.9 
>14    = 1.0 

0.5 v-F 

Percent of woody species list consisting of species that are 
native (p. 78) 

75 0        = 0 
 1-57  =.1 
58-66 =.25 
67-74 =.5 
75-79 =.75 
80-99 =.9 
100    = 1.0 

0.75 v-g 

Percent of woody cover within stratum that is comprised of  
non-native species (p. 82) 
 
(Use the greater of the tree, understory shrub, or open shrub 
stratum’s percent) 

30 100    = 0 
80-99 =.1 
30-79 =.25 
10-29 =.5 
5-9    =.75 
1-4    =.9 
0       = 1.0 

0.25 v-H 

Spatial predominance of non-native herbs (p. 84) 
A = Non-natives predominate 
B = Cannot determine (about equal) 
C = Natives predominate 

A A = 0 
B =.5 
C = 1.0 

0 v-D 

Percent of herb species list comprised of species that are non-
native (p. 80) 

80-99     100 = 0 
 80-99 =.1 
 67-79 =.25 
 60-66 =.5 
 25-59 =.75 
   1-24 =.9 
        0 = 1.0 

0.1 v-E 

Average diameter (inches) of the 3 largest trees.  (p. 71) none none = 0 
1-5    =.1 
6-9    =.25 
10-17 =.5 
18-25 =.75 
26-35 =.9 
>35   = 1.0 

0 sb-G
v-J 
at-I 
n-F 
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Number of deadwood types.  Potentially 12 types: (p. 
77) 
___ Class 1:  freshly fallen, have bark & branches, 4-8”
___ Class 1:  freshly fallen, have bark & branches, 8-
20” 
___ Class 1:  freshly fallen, have bark & branches, 
>20” 
___ Class 2:  mildly rotted and mostly on ground: 4-8”
___ Class 2:  mildly rotted and mostly on ground: 8-
20” 
___ Class 2:  mildly rotted and mostly on ground: >20”
___ Class 3:  well rotted, losing shape: 4-8” 
___ Class 3:  well rotted, losing shape: 8-20” 
___ Class 3:  well rotted, losing shape: >20” 
___ Standing stumps/snags: 4-8” 
___ Standing stumps/snags: 8-20” 
___ Standing stumps/snags: >20” 
___ Artificial debris – check only if no others present 

 

0 0   = 0 
1   =.1 
2   =.25 
3-4 =.5 
5-7 =.75 
>7  = 1.0 

0 sb-F
v-I 
n-E 
at-H 

Land cover in the vicinity of the site in the 1850's was 
wooded? 

No 1 = Yes 
0 = No 

0 n-K 
pp-H
at-R
sb-S
v-S 
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SHEET FOR AUTOMATIC CALCULATION OF FUNCTION SCORES - revised June 2008 

Slope or Flats subclass    

Site Name: COYOTE PRAIRIE NORTH, ENTIRE SITE (Post-project) 
Date: 12/29/2010 
    
It is recommended to do a "Save As" from this blank spreadsheet for each use, assigning different file names.  This will help 
reduce the chance of accidentally confusing new data with previously entered data. 

For reference, the function(s) addressed by each indicator are noted in column E.  Codes are shown below next to the 
function names.  The capital letter in the code (e.g., sp-B) in column E refers to the code for the indicator in the published 
Volume IA. 
HFR= scaled to highest functioning site of this subclass found by DSL; LAR= scaled to least-altered site of this subclass 
found by DSL  Scores greater than 1 indicate the capacity of the function at the site you assessed may be greater than in all 
sites of this subclass assessed by the DSL team during model calibration. 

Data must be entered for every indicator, unless the scale block for this subclass is shaded.  Each value in column D must be 
less than or equal to 1. 

      

 Calculated Function 
Capacity for SF sites 

 

Function: if HFR: if LAR:  

Water Storage & Delay  (ws) 0.50 1.11  
Sediment Stabilization & Phosphorus Retention (sp) 0.76 0.81  
Nitrogen Removal (n) 0.75 0.76  
Primary Production (pp) 0.48 0.70  
Invertebrate Habitat Support (i) 0.56 0.56  
Amphibian & Turtle Habitat (at) 0.77 0.77  
Breeding Waterbird Support (bw) 0.00 0.00  
Wintering & Migrating Waterbird Support (ww) 1.20 1.38  
Songbird Habitat Support  (sb) 0.71 0.79  
Support of Characteristic Vegetation (v) 0.90 0.93  

      
Note 1:  Models and scores for ws, sp, n, and pp intentionally do not account for the area of the wetland, an 
especially important factor for these functions. 

 

Note 2:  This method should be applied to an entire contiguous wetland, not just to the portion affected directly by a 
planned alteration or restoration. 

     

Indicator Raw Datum Scale for SF 
sites 

Scaled 
Datum 

Function 

Presence of permanent surface water (water year-
round during most years)?  (p. 82) 

absent absent = 0 
present = 1.0 

0 sb-P 
rf-X 

Percent of permanent zone that is open water (i.e., 
lacking emergent and underwater plants)  (p. 79) 
 
(Answer "0" if no permanent zone is present) 

no 
permanent 

zone 

100    =.1 
80-99 =.8 
60-80 = 1.0 
40-60 =.8 
20-40 =.4 
0-20   =.2 

0 at-M 
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Percent of site that is inundated only seasonally (i.e., 
watermarks, moss lines, debris lines, etc.)  (p. 81) 

60   none = 0 
  1-10 =.1 
10-25 =.6 
25-50 =.8 
> 50  = 1.0 

1 i-B 
n-A 
ws-A 

none = 0 
1-20   =.5 
20-40 =.7 
40-60 =.8 
60-80 =.9 
>80    = 1.0 

0.9 ww-A 

At least 0.5 acre of surface water persists until at least 
July 1 and water is mostly wider than 10 ft? 

no  Yes = 1 
No = 0 

0 bw-X 

Predominant water depth during biennial low water (p. 
82) 

0   0" = 0 
1-2"  =.6 
2-24” = 1.0  
2-6 ft =.8 
>6 ft  =.6 

0 bw-D 

0        =.1 
1-2”   = 1.0 
2-24” =.8 
>24”  =.2 

0.1 i-D 

Percent of site occupied by the most extensive depth 
category at this site during biennial low water. (p. 81).   
(Delimit the low water zone first, then break into these 
depth categories, then identify the category that 
predominates horizontally). 
 
(Possible categories are: 0 inches; 1-2 inches; 2-24 
inches; 2-6 feet; < 6 feet) 

100 at 0 
inches 

100      = 0 
80-100 =.1 
50-80 =.4   
30-50 =.8 
<30    = 1.0 

0 bw-B 

Difference between the predominating biennial high and 
low water levels  (p. 71) 
 
0) = No change 
1) = Difference of 1 class 
2) = Difference of 2 classes 
3) = Difference of 3 classes 
4) = Difference of 4 classes 
 
Class 1 = 0 inches 
Class 2 = 1-2 inches 
Class 3 = 2-24 inches 
Class 4 = 2-6 feet 
Class 5 = > 6 feet 

2 0) = 0 
1) =.3 
2) =.5 
3) =.8 
4) = 1.0 

0.5 n-B 
at-E 
bw-E 

0) = 0 
1) = .25 
2) = .5 
3) = .75 
4) = 1.0 

0.5 ww-F 

Predominant vertical increase in surface water level (ft) 
in most of the seasonal zone (i.e., water marks, moss 
lines, debris lines, etc.  Look at the highest point for 2 
year flood and measure the difference from biennial 
low) 

.5 - 1.0        0 = 0 
.1 - .4 =.25 
.5- 1.0 =.5 
  1 - 2 =.75 
     >2 = 1.0 

0.5 ws-B 

Number of depth categories during biennial high water. 
(p. 77) 
 
Categories are: 

2 1 = 0 
2 =.3 
3 =.6 
4 = 1.0 

0.3 bw-C 
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   ___ 1 - 2 inches 
   ___ 2 - 24 inches 
   ___ 2 – 6 ft 
   ___ > 6 ft 

1 = .1 
2 = .3 
3 = .6 
4 = 1.0 

0.3 ww-E 

Percent & distribution of pools during biennial high 
water.  (p. 80)(Note:  if site is > 1 acre, select the 
condition that predominates in 1 acre sub-units of the 
site.) A = None 

G A = 0B =.6C 
=.65D 
=.7E,F 
=.75K =.8H 
=.85I =.9J 
=.95G = 1.0 

1 sp-Cww-
Di-E, at-
A 

0 

Percent & distribution of pools during biennial low 
water. (p. 80) 
 
(Note:  if site is > 1 acre, select the condition that 
predominates in 1 acre sub-units of the site.) 
 A = None 

absent A = 0 
B =.6 
C =.65 
D =.7 
E,F =.75 
J =.8 
H =.85 
I =.9 
K =.95 
G = 1.0 

0 bw-A, 
pp-E, n-1 

0 

Percent of the site occupied by hummocks  (p. 74, 75) 10 to 90 none  =  0 
1-10   =.6 
10-90 =.8      
>90   = 1.0 

0.8 at-B 
ww-C 
sb-M 
sp-B 
pp-C 
n-G 
i-F 
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Maximum annual extent of vernal pools/ shorebird 
scrapes and mudflats: (p. 76) 
   A = none 
   B = 1 – 100 sq. ft. 
   C = 100-1000 sq. ft. 
   D = 1000 – 10,000 sq. ft. 
   E = >10,000 sq. ft 
 
Must meet ALL of the following: 
a) herbs are generally < 4” and comprise < 80% ground 
cover during winter or early spring 
b) topography is basically flat 
c) inundated to a depth of < 6” for 2 or more continuous 
weeks 
d) never shaded by trees, shrubs, or buildings 
e) not entirely a constructed ditch 

E A = 0 
B =.6 
C =.7 
D =.8 
E = 1.0 

1 ww-B 

Presence of logs or boulders that extend above the 
surface of permanent water  (p. 84) 

perm water 
absent 

absent  = 0 
present = 1.0 

0 at-G 

Predominant soil texture: (p 83) 
GC= gravel or cobble 
SA=sand, sandy loam, or loamy sand 
L= loam, silty loam, gravelly loam 
C= clay, sandy clay, silty clay, clay loam, silty clay 
loam 
O= organic particles<1mm 
 
Guidance:  1. Soil remains in a ball when squeezed 
    YES…Go to 3;   NO  …Go to 2 
2. > 50% of the particles (by weight) are > 1 mm 
    YES…”GC”;   NO …”SA” 
3. Squeezed soil forms an even ribbon 
    YES…Go to 4;   NO …”SA” 
4. Soil ribbon extended > 1" without breaking 
    YES…”C/O”;   NO …Go to 5 
5. Soils feels very gritty 
    YES... "SA";   NO…”L” 

C GC  =.1 
SA  =.2 
L     =.8 
C/O = 1.0 

1 sp-D 

Presence of some mottling and/or other features that 
indicate oxygen deficits, or, permanent water is present 

present absent  = 0 
present = 1.0 

1 n-X 

Mapped soil series is hydric (not simply a hydric 
inclusion).  See county soil map and p. 75. 

yes 1= yes 
0= no 

1 v-C 
at-D 
ww-G 
i-I 

Percent of site that was constructed on former uplands 
(non-hydric soil) (p. 81): 
6) = recent, >90% of site 
5) = recent, 10-90% of site 
4) = recent,  1-10% of site 
3) = >5 years ago, >90% of site 
2) = >5 years ago, 10-90% of site 
1) = >5 years ago, 1-10% of site 
0) = none 

0 6) = 0 
5) = .1  
4) = .2 
3) = .3 
2) = .4 
1) = .5 
0) =  1.0 

1 i-J 
at-K 
v-K 
n-D 
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Tally the percent of surrounding land cover (exclude the site itself) as exists during a 
typical May.  Answer each row independently.  They do not necessarily sum to 100%. 

        within 200 ft of the site boundary:      

a. % Water, wetland = 90 

b. % Grassland, water, wetland = 90   

c. % Grassland, row crops = 80   

d. % Wooded = 5   

e. % Natural (not lawn, crops, paved, 
building)= 

90   

        within 1000 ft:       

f.  % Water, wetland = 95   

g. % Grassland, water, wetland = 90   

h. % Grassland, row crops = 80   

i. % Wooded = 5   

j. % Natural = 90   

        within 5,280 ft:    

k. % Water, wetland = 50   

l. % Grassland, row crops = 75   

               m. % Wooded = 15   

In column D, enter the scaled value for the number in 
column B.     (= a), above) 

90 0 =   0 
1–10 =.4 
10-20 =.8 
>20    = 1.0 

1 bw-I 
ww-I 

In column D, enter the scaled value for the number in 
column B.      (=(b), above) 

90 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

1 sb-N 

In column D, enter the scaled value for the number in 
column B.      (=(c), above) 

80 <10     =   0 
10-20  =   .1 
20-40  =   .3 
40-80  =   .5 
80-90  =   .7 
90-100 = 1.0 

0.7 ww-K 

In column D, enter the scaled value for the number in 
column B.      (=(d), above) 

5         0 = 0 
1-10   =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0.1 sb-I 

In column D, enter the scaled value for the number in 
column B.      (=(e), above) 

90 <10     =   0 
10-20  =   .1 
20-40  =   .3 
40-80  =   .5 
80-90  =   .7 
90-100 = 1.0 

0.7 i-L 
at-O 
v-R 
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In column D, enter the scaled value for the number in 
column B.      (=(a+f+k)/3), above) 

78 none  =  0 
1 – 10 =.4 
10-20 =.8 
>20    = 1.0 

1 ww-H 
bw-J 

In column D, enter the scaled value for the number in 
column B.      (=(c+h+l)/3), above) 

78 <10     =   0 
10-20  =   .1 
20-40  =   .3 
40-80  =   .5 
80-90  =   .7 
90-100 = 1.0 

1 ww-J 

In column D, enter the scaled value for the number in 
column B.        (= (d+i+m)/3), above) 

8.333333333 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0.1 sb-J 

In column D, enter the scaled value for the number in 
column B.         (= (e+j)/2), above) 

90 <10     =   0 
10-20  =   .1 
20-40  =   .3 
40-80  =   .5 
80-90  =   .7 
90-100 = 1.0 

0.7 bw-K 

In column D, enter the scaled value for the number in 
column B.        (= (b+g)/2), above) 

90 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

1 sb-O 

Percent of land cover within 200 ft (but only in the 
contributing watershed) that is “natural” – that is, NOT 
cropland, lawns, pavement, or buildings  (p. 79) 

70 <10     = 0 
10-20  =.1 
20-40  =.3 
40-90  =.5 
90-100 = 1.0 

0.5 pp-F 

<10     = 0 
10-20  =.1 
20-40  =.3 
40-90  =.5 
90-99  =.9 
100     = 1.0 

0.5 i-M 
v-Q 

Percent woodland divided by percent grassland-crops 
within 200 ft of the site (p. 71) 

0.06 <.1        =.1 
0.1-0.8  =.6 
0.8-1.2  = 1.0 
1.2 –2.0 =.6 
>2.0      =.1 

0.1 at-P 

Distance (ft) to nearest busy road (p. 71) 
 
This includes a) any road or parking lot in a develop 
area that contains >4 buildings per acre, b) any road 
with a maximum traffic rate of > 6 vehicles per minute, 
during an average day during the summer 

>4800 <100         = 
0 
100-300    
=.3 
300-600    
=.5 
600-1200  
=.7 
1200-2400 
=.8 
2400-4800 
=.9 

1 bw-G 
at-N 
v-P 
sb-R 
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>4800      = 
1.0 

    
Note:  The following 5 rows must sum to 100%.  The number of visitors is 
immaterial. 

 

Percent of site including 100-ft buffer that is visited 365 
days a year or almost so = 

0   

Percent of site including 100-ft buffer that is visited 
more than 80 days a year (>20% of year), but less than 
daily = 

0   

Percent of site including 100-ft buffer that is visited 20-
80 days a year (e.g., about once a week) = 

60   

Percent of site including 100-ft buffer that is visited just 
a few days a year = 

30   

Percent of site including 100-ft buffer that is almost 
never visited  = 

10   

    

Scale the calculated value in the box on the right (sum 
of the above 5 rows) and enter the scaled value in 
column D (p. 72) 

350 100-200 = 0 
200-300 =.3 
300-400 =.7 
400-500 =1.0 

0.7 bw-H 
v-O 
sb-Q 

Percent of site affected by soil leveling 
 
(i.e., portion previously leveled by equipment for 
farming) 

10 to 99 100 =.1 
10-99 =.3 
1-10 =.6 
0 = 1.0 

0.3 at-C 
i-G 
pp-D 
sp-F 
n-H 

Percent of site currently affected by soil compaction:  
(i.e., by equipment, vehicles, livestock, humans, fill) 
   6 = recent, at >90% of site 
   5 = recent, at 10-90% of site 
   4 = recent, at 1-10% of site 
   3 =  >5 years ago, >90% of site 
   2 =  >5 years ago, 10-90% of site 
   1 =  >5 years ago, 1-10% of site 
   0 = none 

2 5/6) =.1 
4)    =.2 
3)    =.4 
2)    =.6 
1)   =.8 
0)    = 1.0 

0.6 sp-G 
v-M 
sb-K 

Percent of site's vegetation that is mowed or subject to 
extreme grazing at least annually (p. 81) 

none >90    = 0 
10-90 =.2 
1-10   =.4 
none  = 1.0 

1 sb-L 
v-N 

Most of site is burned, or harvested for hay or timber, at 
least biennially?  (p. 72) 

no no  =    0 
yes = 1.0 

0 n-J 
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Percent of site currently affected by soil mixing 
(plowing, excavation, bulldozing, etc.):   (p. 81) 
   6 = recent, at >90% of site 
   5 = recent, at 10-90% of site 
   4 = recent, at 1-10% of site 
   3 =  >5 years ago, >90% of site 
   2 =  >5 years ago, 10-90% of site 
   1 =  >5 years ago, 1-10% of site 
   0 = none 

3 5 or 6 =.1 
4    =.2 
3    =.4 
2    =.6 
1    =.8 
0    = 1.0 

0.1 at-f 
i-H 
v-L 
pp-A 
n-C 
sp-E 

Percent of the site that is vegetated (including 
submersed aquatics) (p. 82) 

>80 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

1 sb-A 
v-A 

Percent of site with woody vegetation (p. 82) 1 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0.1 sb-b 

Percent of seasonal zone that is bare during most of the 
dry season. (i.e., devoid of vegetation, except trees) 
 
(Answer “0” if no seasonal zone) 

0    >80 = 0 
60-80 =.2 
40-60 =.4 
20-40 =.6 
  1-20 =.8 
       0 = 1.0 

1 pp-G 
sp-H 

Percent of site that is inundated permanently and 
contains emergent, floating, or submersed plants (p. 72) 

0 0     = 0 
1-10 =.9 
>10  = 1.0 

0 i-A 

0       = 0 
1-10  =.4 
10-30 =.8 
30-60 = 1.0 
60-90 =.9 
>90    =.6 

0 bw-F 

Percent cover of herbs within the seasonal zone (p. 72) 70 - 100 0         =  0 
1-30     =.1 
30-50   =.6 
50-70   =.75 
70-100 = 1.0 

1 at-L 

Percent of whole site that has closed canopy (p. 80) <10 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0.1 sb-C 

Percent understory shrub & vine cover beneath the drip 
line of trees  (p. 82) 
 
(Answer “0” if no wooded areas) 

0 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0.1 sb-D 
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Number & distribution of vegetation forms --- herbs, 
shrubs, trees.  If only one form, answer "A".   To count, 
the patch must comprise >0.5 acre or >5% of vegetated 
area.  See p. 77 for enlargement of diagram.  

B2 A = 0 
B2 =.60 
C2 =.65 
B1 =.70 
C1,D =.75 
E2 =.80 
F2 =.85 
E1 =.90 
F1 =.95 
 G = 1.0 

0.6 pp-B 
v-B 
at-J 
i-K 
sb-H 

Number of woody species  (p. 82) 3 to 4 unwooded= 
0 
1-2 =.1 
3-4 =.25 
5-6 =.5 
7-9 =.75 
10-18 =.9 
>18 = 1.0 

0.25 sb-E 

Number of native woody species (p. 78) 4 to 5 0        = 0 
1       =.1 
2-3    =.25 
4-5    =.5 
6-9     =.75 
10-13 =.9 
>14    = 1.0 

0.5 v-F 

Percent of woody species list consisting of species that 
are native (p. 78) 

100 0        = 0 
 1-57  =.1 
58-66 =.25 
67-74 =.5 
75-79 =.75 
80-99 =.9 
100    = 1.0 

1 v-g 

Percent of woody cover within stratum that is 
comprised of  non-native species (p. 82) 
 
(Use the greater of the tree, understory shrub, or open 
shrub stratum’s percent) 

0 100    = 0 
80-99 =.1 
30-79 =.25 
10-29 =.5 
5-9    =.75 
1-4    =.9 
0       = 1.0 

1 v-H 
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Spatial predominance of non-native herbs (p. 84) 
A = Non-natives predominate 
B = Cannot determine (about equal) 
C = Natives predominate 

C A = 0 
B =.5 
C = 1.0 

1 v-D 

Percent of herb species list comprised of species that are 
non-native (p. 80) 

20%     100 = 0 
 80-99 =.1 
 67-79 =.25 
 60-66 =.5 
 25-59 =.75 
   1-24 =.9 
        0 = 1.0 

0.9 v-E 

Average diameter (inches) of the 3 largest trees.  (p. 71) none none = 0 
1-5    =.1 
6-9    =.25 
10-17 =.5 
18-25 =.75 
26-35 =.9 
>35   = 1.0 

0 sb-G 
v-J 
at-I 
n-F 

 
Number of deadwood types.  Potentially 12 types: (p. 
77) 
___ Class 1:  freshly fallen, have bark & branches, 4-8”
___ Class 1:  freshly fallen, have bark & branches, 8-
20” 
___ Class 1:  freshly fallen, have bark & branches, 
>20” 
___ Class 2:  mildly rotted and mostly on ground: 4-8”
___ Class 2:  mildly rotted and mostly on ground: 8-
20” 
___ Class 2:  mildly rotted and mostly on ground: >20”
___ Class 3:  well rotted, losing shape: 4-8” 
___ Class 3:  well rotted, losing shape: 8-20” 
___ Class 3:  well rotted, losing shape: >20” 
___ Standing stumps/snags: 4-8” 
___ Standing stumps/snags: 8-20” 
___ Standing stumps/snags: >20” 
___ Artificial debris – check only if no others present 

 

2 0   = 0 
1   =.1 
2   =.25 
3-4 =.5 
5-7 =.75 
>7  = 1.0 

0.25 sb-F 
v-I 
n-E 
at-H 
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Land cover in the vicinity of the site in the 1850's was 
wooded? 

No 1 = Yes 
0 = No 

0 n-K 
pp-H 
at-R 
sb-S 
v-S 
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Hydrogeomorphic-Based Function and Values Assessment  

Summary and Data Forms for  

Unit 1 of Coyote Prairie North



 128

Hydrogeomorphic (HGM)-based Functional Assessment and Data Forms 
 
Assessment area:  20-acre Unit 1  
Method:  Referenced-based method 
Comparative Standard:  Highest-functioning Standard 
 
Unit 1 is the only one of the three units we are proposing for a function-based credit accounting system.  
We completed both pre- and post-enhancement functional assessments to evaluate the “ecological lift” that 
we anticipate will occur from implementing our proposed enhancement activities on Unit 1.   

We used a Hydrogeomorphic (HGM)-based functional assessment for Unit 1, because the site is a 
slopes/flats wetland in the Willamette Valley.  Both the HGM assessment method and the more recently 
developed Oregon Rapid Wetland Assessment Protocol are available for use in the Willamette Valley on 
slopes/flats wetlands. The HGM-based assessment provides scores for 13 wetland functions and their 
corresponding values. In the case of the Unit 1, four of these functions are not applicable, as the site lacks 
riverine habitat and standing water in July and, therefore, does not support thermoregulation, resident fish 
habitat support, anadromous fish habitat support, nor breeding waterbird support.   

While the typical assessment area used with the HGM method is the wetland area to its upland boundaries, 
Unit 1 is part of an extensive, partially farmed, wetland prairie and ash woodland that extends across the 
surrounding Coyote Prairie site to the north and west, southeast along Coyote Creek and its branches and 
west to the extensive emergent wetlands of the Fern Ridge Wildlife Area, an area of well over 1000 acres. 
Therefore, for the purposes of this Bank assessment we have used the 20-acre target site, Unit 1, as our 
assessment area.     

This HGM assessment uses the reference-based method, which the Department of State Lands recommends 
whenever feasible, because its more standardized numeric scoring provides a relatively high level of 
consistency (DSL 2001).  There are two options for comparison when using the reference-based method: 
the Highest-functioning Standard and the Least-altered Standard. We have chosen to use the Highest-
functioning Standard, since the Bank site has been highly altered in the past through agricultural uses. 
Department of State Lands data suggests that both options are likely to produce similar functional 
assessment scores (DSL 2001). 

The table below shows the 9 scores resulting from the functional assessments.  Four functions, 
thermoregulation, resident fish habitat support, anadromous fish habitat support, and breeding waterbird 
support are not applicable, since no riverine habitat exists on the site and standing water is not present in 
July. We discuss each of the functions below. 
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 Pre-enhancement 
Score 

Post-enhancement 
Score 

Function: Highest Functioning 
Standard 

Highest Functioning 
Standard 

Water Storage & Delay  (ws) 0.00 0.03
Sediment Stabilization & Phosphorus Retention (sp) 0.23 0.72
Nitrogen Removal (n) 0.47 0.73
Primary Production (pp) 0.03 0.53
Invertebrate Habitat Support (i) 0.16 0.36
Amphibian & Turtle Habitat (at) 0.40 0.73
Wintering & Migrating Waterbird Support (ww) 0.60 1.00
Songbird Habitat Support  (sb) 0.65 0.76
Support of Characteristic Vegetation (v) 0.42 0.89
Average Score 0.328 0.638
# Acres 20 20
 
Functional Acres 6.57 12.75
Gross Credits  (difference between post-
and pre-enhancment functional acres) 

  6.18
(Non-Priority Area/ Value Discount)  NA
Net Credits 6.18

  
 
Water Storage and Delay:  The water storage and delay function refers to the site’s capacity to store or 
delay down slope movement of surface water for long or short periods.  In its pre-enhancement condition, 
Unit 1 is a gently sloping, leveled agricultural field, used for an annual or perennial grass seed crop 
(ryegrass, and most recently tall fescue), with fully saturated soils in winter, but without standing water.  In 
its post-enhancement condition the site’s water-holding capacity will increase slightly due to the excavation 
of 5 vernal pools, totaling about 0.5 acre in size and inundated from 2 to 8 inches deep in winter and spring. 
 
Sediment Stabilization and Phosphorous Retention:  This function refers to the site’s capacity to reduce 
suspended inorganic sediments, reduce current velocity, resist erosion and retain phosphorous.  In its pre-
enhancement condition, the Unit 1 is a leveled agricultural field that lacks pools to slow surface water 
runoff and where the grass crop was either an annual ryegrass, tilled and harvested annually, or a perennial 
fescue planted in rows.  In its post-enhancement condition, sediment stabilization and phosphorous 
retention will substantially improve due to the cessation of annual plowing, the creation of vernal pools 
which will slow surface water movement and allow deposition of sediments, and the replacement of a 
single grass crop with a community of native forb and grass species.  As native wetland prairie plant 
species establish, burrowing small mammals such as pocket gophers and voles will colonize the site, 
increasing small-scale topographic variation, the hummocks (pedestals) characteristic of wetland prairie 
will develop, and the extent of bare soil will diminish, all resulting in reduced sediment movement. 
 
Nitrogen Removal:    This function refers to the capacity of a wetland to remove nitrogen from the water 
column and sediments through the temporary uptake of nitrogen by plants and through denitrification 
(conversion of non-gaseous N forms to gaseous N forms by microbes).  In its pre-enhancement condition, 
the Unit 1 is limited in its ability to provide denitrification due to the lack of topographical relief on the site 
resulting from past agricultural uses, the lack of any inundated areas during the winter and spring, and the 
inability of the site to capture and store run-off.  In its pre-enhancement condition, annual harvesting of the 
grass crop would remove nitrogen, but nitrogen may also have been added in the form of fertilizers to 
increase grass seed yields.  In its post-enhancement condition, the creation of vernal pools, the inclusion of 
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downed wood and development of herbaceous organic matter (a carbon source), and the cessation of 
plowing and eventual development of a hummocky topography as the native plant community matures, will 
result in increased nitrogen removal. 
 
Primary Production:   This function refers to the capacity of the wetland to use sunlight to create organic 
matter through the photosynthesis-based growth of plants.  In its pre-enhancement condition, Unit 1 is 
limited in its ability to retain organic matter.  Because agricultural uses on the site involve harvesting and 
removing the grass seed and straw crops, the soil experiences compaction from the use of agricultural 
machinery, and plowing has resulted in a reduction of microtopography.  In its post-enhancement 
condition, Unit 1 will have at least one or more shrub patches, a diversity of herbaceous vegetation with 
active growth periods that vary from April through September, it will not be subject to plowing or 
harvesting, and it will have inundated vernal pools which will support a broader variety of plants than 
would be present in unvaried terrain, the combined result of which will be increase in primary productivity. 
 
Invertebrate Habitat Support:  This function refers to the capacity of the wetland to support the life 
requirements of native invertebrates. In its pre-enhancement condition, the Unit 1 is limited in its ability to 
support a variety of invertebrate species due to the lack of seasonally inundated areas, the dominance of a 
single agricultural grass crop, and the past soil leveling and compaction that occurs under agricultural grass 
seed production. The ecological lift provided by the enhancement activities is not well reflected in the 
functional scores as it likely would be with direct measures of arthropod diversity and abundance.  In its 
post-enhancement condition, the Unit 1 will provide seasonally inundated areas that will hold water into 
May and can support larval forms of insects and other invertebrates. The plant community will be 
composed of a variety of native prairie species that flower from May through September to provide nectar 
and pollen resources to bees, butterflies, and other insects which will in turn provide food for spiders and 
other non-insect arthropods. Annual harvesting and tilling for agricultural purposes will cease, increasing 
sheltering and overwintering locations in dead standing plant material for invertebrates.     
 
Amphibian and Turtle Habitat Support:  This function refers to the capacity of the wetland to support 
the life requirements of native amphibians and turtles, including the Pacific chorus frog, long-toed 
salamander and Western pond turtle.  In its pre-enhancement condition, Unit 1 received a moderate score 
for this function because it is all wetland, is far from roads, and surrounding lands are relatively 
undeveloped. In its pre-enhancement condition, its ability to support amphibians and turtles is limited by a 
lack of seasonal or permanent pools, the leveling and soil compaction caused by agricultural use, and the 
lack of hummocks or other microtophography.  In its post-enhancement condition, Unit 1 will provide 
breeding habitat for amphibians, particularly long-toed salamanders and Pacific chorus frogs, through the 
excavation of vernal pools that will hold water from 2 to 8 inches deep in winter and spring. Sheltering 
locations for amphibians in the form of logs of native tree species over 6 ft in length will be placed near 
potential breeding habitat.  These wood sheltering areas, as well as burrows provided by an increasing 
variety and/or abundance of small mammals, will be important refugia during periodic ecological burns. On 
an annual basis, fall harvesting of grass seed and straw will cease and the single grass species crop will be 
replaced by a wide variety of native herbaceous species and scattered shrub islands providing a greater 
diversity of invertebrate food sources and sheltering locations.   
 
Wintering and Migratory Waterbird Habitat Support:  This function refers to the capacity of the 
wetland to support the life requirements of various bird species that spend the winter and spring in the 
Willamette Valley, including herons, Canada geese, various duck species, bald eagles, killdeer, snipe, and 
sandpipers. In its pre-enhancement condition, Unit 1 scored moderately high for this function primarily due 
to the presence of surrounding wetlands, grass fields, and the Fern Ridge Wildlife Area wetlands.  In its 
post-enhancement condition, the ability of the site to provide habitat for these species will be increased due 
to the addition of relatively shallow vernal pools with low herbaceous vegetation and a native prairie plant 
community.   
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Songbird Habitat Support:  This function refers to the capacity of a wetland to support the life 
requirements of native songbirds and other non-waterbird species that breed or are seasonal visitors to the 
Willamette Valley. In its pre-enhancement condition, Unit 1 scored moderately high for this function, 
primarily because the site is far from roads, its surroundings are relatively undeveloped grassland and 
wetland, it is infrequently visited by people, and it is vegetated. In its post-enhancement condition, Unit 1 
will provide increased songbird habitat through the development of a native prairie plant community, the 
cessation of annual harvesting and plowing and its associated loss of cover, ground nesting sites and food 
resources, and an increase in the forms of vegetation on the site through the creation of shrub patches. 
 
Support of Characteristic Vegetation:  This function refers to the capacity of a wetland to support the life 
requirements of native plant communities in the Willamette Valley.  In its pre-enhancement condition, Unit 
1 provides little habitat for native plant species, although its assessment score was not extremely low, due 
to its extensive hydric soils and its location in a relatively rural and undeveloped area, which figure 
prominently in the model for this function. Enhancement activities in Unit 1 will increase its functioning as 
native plant habitat through the cessation of mowing, plowing, ongoing soil compaction, herbicide control 
of non-crop species, planting of non-native crop species and by the establishment of a native prairie plant 
community, with occasional shrub patches.  Although not part of the scoring in this assessment, the 
creation of vernal pools will provide additional habitat for those native annual plants that are easily out-
competed by prairie grasses in slightly drier wetland prairie communities. 
 
Overall, the assessments predict a net increase of 6.1 functional acres over the 20-acre site due to 
enhancement activities.     
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SHEET FOR AUTOMATIC CALCULATION OF FUNCTION SCORES - revised June 2008 

Slope or Flats subclass    

Site Name:  UNIT 1 of COYOTE PRAIRIE NORTH (Pre-project) 
Date: 12/29/2010 

  

    
It is recommended to do a "Save As" from this blank spreadsheet for each use, assigning different file names.  This will help 
reduce the chance of accidentally confusing new data with previously entered data. 

For reference, the function(s) addressed by each indicator are noted in column E.  Codes are shown below next to the 
function names.  The capital letter in the code (e.g., sp-B) in column E refers to the code for the indicator in the published 
Volume IA. 
HFR= scaled to highest functioning site of this subclass found by DSL; LAR= scaled to least-altered site of this subclass 
found by DSL  Scores greater than 1 indicate the capacity of the function at the site you assessed may be greater than in all 
sites of this subclass assessed by the DSL team during model calibration. 

Data must be entered for every indicator, unless the scale block for this subclass is shaded.  Each value in column D must be 
less than or equal to 1. 

      

 Calculated Function 
Capacity for SF sites 

 

Function: if HFR: if LAR:  

Water Storage & Delay  (ws) 0.00 0.00  
Sediment Stabilization & Phosphorus Retention (sp) 0.23 0.25  
Nitrogen Removal (n) 0.47 0.48  
Primary Production (pp) 0.03 0.03  
Invertebrate Habitat Support (i) 0.16 0.16  
Amphibian & Turtle Habitat (at) 0.40 0.40  
Breeding Waterbird Support (bw) 0.00 0.00  
Wintering & Migrating Waterbird Support (ww) 0.60 0.69  
Songbird Habitat Support  (sb) 0.65 0.73  
Support of Characteristic Vegetation (v) 0.42 0.43  

      
Note 1:  Models and scores for ws, sp, n, and pp intentionally do not account for the area of the wetland, an 
especially important factor for these functions. 

 

Note 2:  This method should be applied to an entire contiguous wetland, not just to the portion affected directly by 
a planned alteration or restoration. 

     

Indicator Raw Datum Scale for 
SF sites 

Scaled 
Datum 

Function 

Presence of permanent surface water (water year-
round during most years)?  (p. 82) 

absent absent = 0 
present = 
1.0 

0 sb-P 
rf-X 

Percent of permanent zone that is open water (i.e., 
lacking emergent and underwater plants)  (p. 79) 
 
(Answer "0" if no permanent zone is present) 

0 100    =.1 
80-99 =.8 
60-80 = 1.0 
40-60 =.8 
20-40 =.4 
0-20   =.2 

0 at-M 

 



 146

 
Percent of site that is inundated only seasonally (i.e., 
watermarks, moss lines, debris lines, etc.)  (p. 81) 

0   none = 0 
  1-10 =.1 
10-25 =.6 
25-50 =.8 
> 50  = 1.0 

0 i-B 
n-A 
ws-A 

none = 0 
1-20   =.5 
20-40 =.7 
40-60 =.8 
60-80 =.9 
>80    = 1.0 

0 ww-A 

At least 0.5 acre of surface water persists until at least 
July 1 and water is mostly wider than 10 ft? 

0 Yes = 1 
No = 0 

0 bw-X 

Predominant water depth during biennial low water (p. 
82) 

0"   0" = 0 
1-2"  =.6 
2-24” = 1.0  
2-6 ft =.8 
>6 ft  =.6 

0 bw-D 

0        =.1 
1-2”   = 1.0 
2-24” =.8 
>24”  =.2 

0.1 i-D 

Percent of site occupied by the most extensive depth 
category at this site during biennial low water. (p. 81).   
(Delimit the low water zone first, then break into these 
depth categories, then identify the category that 
predominates horizontally). 
 
(Possible categories are: 0 inches; 1-2 inches; 2-24 
inches; 2-6 feet; < 6 feet) 

0 100      = 0 
80-100 =.1 
50-80 =.4   
30-50 =.8 
<30    = 1.0 

0 bw-B 

Difference between the predominating biennial high 
and low water levels  (p. 71) 
 
0) = No change 
1) = Difference of 1 class 
2) = Difference of 2 classes 
3) = Difference of 3 classes 
4) = Difference of 4 classes 
 
Class 1 = 0 inches 
Class 2 = 1-2 inches 
Class 3 = 2-24 inches 
Class 4 = 2-6 feet 
Class 5 = > 6 feet 

0 0) = 0 
1) =.3 
2) =.5 
3) =.8 
4) = 1.0 

0 n-B 
at-E 
bw-E 

0) = 0 
1) = .25 
2) = .5 
3) = .75 
4) = 1.0 

0 ww-F 

Predominant vertical increase in surface water level 
(ft) in most of the seasonal zone (i.e., water marks, 
moss lines, debris lines, etc.  Look at the highest point 
for 2 year flood and measure the difference from 
biennial low) 

0        0 = 0 
.1 - .4 =.25 
.5- 1.0 =.5 
  1 - 2 =.75 
     >2 = 1.0 

0 ws-B 
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Number of depth categories during biennial high 
water. (p. 77) 
 
Categories are: 
   ___ 1 - 2 inches 
   ___ 2 - 24 inches 
   ___ 2 – 6 ft 
   ___ > 6 ft 

1 1 = 0 
2 =.3 
3 =.6 
4 = 1.0 

0 bw-C 

1 = .1 
2 = .3 
3 = .6 
4 = 1.0 

0.1 ww-E 

Percent & distribution of pools during biennial high 
water.  (p. 80)(Note:  if site is > 1 acre, select the 
condition that predominates in 1 acre sub-units of the 
site.) A = None 

A A = 0B 
=.6C =.65D 
=.7E,F 
=.75K =.8H 
=.85I =.9J 
=.95G = 1.0 

0 sp-Cww-
Di-E, at-A 

0 

Percent & distribution of pools during biennial low 
water. (p. 80) 
 
(Note:  if site is > 1 acre, select the condition that 
predominates in 1 acre sub-units of the site.) 
 A = None 

A A = 0 
B =.6 
C =.65 
D =.7 
E,F =.75 
J =.8 
H =.85 
I =.9 
K =.95 
G = 1.0 

0 bw-A, pp-
E, n-1 

0 



 148

Percent of the site occupied by hummocks  (p. 74, 75) none none  =  0 
1-10   =.6 
10-90 =.8      
>90   = 1.0 

0 at-B 
ww-C 
sb-M 
sp-B 
pp-C 
n-G 
i-F 

Maximum annual extent of vernal pools/ shorebird 
scrapes and mudflats: (p. 76) 
   A = none 
   B = 1 – 100 sq. ft. 
   C = 100-1000 sq. ft. 
   D = 1000 – 10,000 sq. ft. 
   E = >10,000 sq. ft 
 
Must meet ALL of the following: 
a) herbs are generally < 4” and comprise < 80% 
ground cover during winter or early spring 
b) topography is basically flat 
c) inundated to a depth of < 6” for 2 or more 
continuous weeks 
d) never shaded by trees, shrubs, or buildings 
e) not entirely a constructed ditch 

A A = 0 
B =.6 
C =.7 
D =.8 
E = 1.0 

0 ww-B 

Presence of logs or boulders that extend above the 
surface of permanent water  (p. 84) 

absent absent  = 0 
present = 
1.0 

0 at-G 

Predominant soil texture: (p 83) 
GC= gravel or cobble 
SA=sand, sandy loam, or loamy sand 
L= loam, silty loam, gravelly loam 
C= clay, sandy clay, silty clay, clay loam, silty clay 
loam 
O= organic particles<1mm 
 
Guidance:  1. Soil remains in a ball when squeezed 
    YES…Go to 3;   NO  …Go to 2 
2. > 50% of the particles (by weight) are > 1 mm 
    YES…”GC”;   NO …”SA” 
3. Squeezed soil forms an even ribbon 
    YES…Go to 4;   NO …”SA” 
4. Soil ribbon extended > 1" without breaking 
    YES…”C/O”;   NO …Go to 5 
5. Soils feels very gritty 
    YES... "SA";   NO…”L” 

C/O - clay GC  =.1 
SA  =.2 
L     =.8 
C/O = 1.0 

1 sp-D 

Presence of some mottling and/or other features that 
indicate oxygen deficits, or, permanent water is 
present 

present absent  = 0 
present = 
1.0 

1 n-X 

Mapped soil series is hydric (not simply a hydric 
inclusion).  See county soil map and p. 75. 

yes 1= yes 
0= no 

1 v-C 
at-D 
ww-G 
i-I 
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Percent of site that was constructed on former uplands 
(non-hydric soil) (p. 81): 
6) = recent, >90% of site 
5) = recent, 10-90% of site 
4) = recent,  1-10% of site 
3) = >5 years ago, >90% of site 
2) = >5 years ago, 10-90% of site 
1) = >5 years ago, 1-10% of site 
0) = none 

none 6) = 0 
5) = .1  
4) = .2 
3) = .3 
2) = .4 
1) = .5 
0) =  1.0 

1 i-J 
at-K 
v-K 
n-D 

  

Tally the percent of surrounding land cover (exclude the site itself) as exists during a 
typical May.  Answer each row independently.  They do not necessarily sum to 100%. 

        within 200 ft of the site boundary:      

a. % Water, wetland = 100 

b. % Grassland, water, wetland = 100   

c. % Grassland, row crops = 100   

d. % Wooded = 0   

e. % Natural (not lawn, crops, paved, 
building)= 

30   

        within 1000 ft:       

f.  % Water, wetland = 60   

g. % Grassland, water, wetland = 100   

h. % Grassland, row crops = 100   

i. % Wooded = 0   

j. % Natural = 100   

        within 5,280 ft:    

k. % Water, wetland = 40   

l. % Grassland, row crops = 75   

               m. % Wooded = 25   

In column D, enter the scaled value for the number in 
column B.     (= a), above) 

100 0 =   0 
1–10 =.4 
10-20 =.8 
>20    = 1.0 

1 bw-I 
ww-I 

In column D, enter the scaled value for the number in 
column B.      (=(b), above) 

100 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

1 sb-N 

In column D, enter the scaled value for the number in 
column B.      (=(c), above) 

100 <10     =   0 
10-20  =   .1 
20-40  =   .3 
40-80  =   .5 
80-90  =   .7 
90-100 = 
1.0 

1 ww-K 



 150

In column D, enter the scaled value for the number in 
column B.      (=(d), above) 

0         0 = 0 
1-10   =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0 sb-I 

In column D, enter the scaled value for the number in 
column B.      (=(e), above) 

30 <10     =   0 
10-20  =   .1 
20-40  =   .3 
40-80  =   .5 
80-90  =   .7 
90-100 = 
1.0 

0.1 i-L 
at-O 
v-R 

In column D, enter the scaled value for the number in 
column B.      (=(a+f+k)/3), above) 

67 none  =  0 
1 – 10 =.4 
10-20 =.8 
>20    = 1.0 

1 ww-H 
bw-J 

In column D, enter the scaled value for the number in 
column B.      (=(c+h+l)/3), above) 

92 <10     =   0 
10-20  =   .1 
20-40  =   .3 
40-80  =   .5 
80-90  =   .7 
90-100 = 
1.0 

1 ww-J 

In column D, enter the scaled value for the number in 
column B.        (= (d+i+m)/3), above) 

8.333333333 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0.1 sb-J 

In column D, enter the scaled value for the number in 
column B.         (= (e+j)/2), above) 

65 <10     =   0 
10-20  =   .1 
20-40  =   .3 
40-80  =   .5 
80-90  =   .7 
90-100 = 
1.0 

1 bw-K 

In column D, enter the scaled value for the number in 
column B.        (= (b+g)/2), above) 

100 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

1 sb-O 

Percent of land cover within 200 ft (but only in the 
contributing watershed) that is “natural” – that is, NOT 
cropland, lawns, pavement, or buildings  (p. 79) 

0% <10     = 0 
10-20  =.1 
20-40  =.3 
40-90  =.5 
90-100 = 
1.0 

0 pp-F 

<10     = 0 
10-20  =.1 
20-40  =.3 
40-90  =.5 
90-99  =.9 
100     = 1.0 

0 i-M 
v-Q 
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Percent woodland divided by percent grassland-crops 
within 200 ft of the site (p. 71) 

0 <.1        =.1 
0.1-0.8  =.6 
0.8-1.2  = 
1.0 
1.2 –2.0 =.6 
>2.0      =.1 

0.1 at-P 

Distance (ft) to nearest busy road (p. 71) 
 
This includes a) any road or parking lot in a develop 
area that contains >4 buildings per acre, b) any road 
with a maximum traffic rate of > 6 vehicles per 
minute, during an average day during the summer 

0 <100         = 
0 
100-300    
=.3 
300-600    
=.5 
600-1200  
=.7 
1200-2400 
=.8 
2400-4800 
=.9 
>4800      = 
1.0 

1 bw-G 
at-N 
v-P 
sb-R 

    
Note:  The following 5 rows must sum to 100%.  The number of visitors is 
immaterial. 

 

Percent of site including 100-ft buffer that is visited 
365 days a year or almost so = 

0   

Percent of site including 100-ft buffer that is visited 
more than 80 days a year (>20% of year), but less than 
daily = 

0   

Percent of site including 100-ft buffer that is visited 
20-80 days a year (e.g., about once a week) = 

10   

Percent of site including 100-ft buffer that is visited 
just a few days a year = 

60   

Percent of site including 100-ft buffer that is almost 
never visited  = 

30   

    

Scale the calculated value in the box on the right (sum 
of the above 5 rows) and enter the scaled value in 
column D (p. 72) 

420 100-200 = 0 
200-300 =.3 
300-400 =.7 
400-500 
=1.0 

1 bw-H 
v-O 
sb-Q 

Percent of site affected by soil leveling 
 
(i.e., portion previously leveled by equipment for 
farming) 

  100 =.1 
10-99 =.3 
1-10 =.6 
0 = 1.0 

0.1 at-C 
i-G 
pp-D 
sp-F 
n-H 

Percent of site currently affected by soil compaction:  
(i.e., by equipment, vehicles, livestock, humans, fill) 
   6 = recent, at >90% of site 
   5 = recent, at 10-90% of site 
   4 = recent, at 1-10% of site 
   3 =  >5 years ago, >90% of site 
   2 =  >5 years ago, 10-90% of site 
   1 =  >5 years ago, 1-10% of site 
   0 = none 

5 5/6) =.1 
4)    =.2 
3)    =.4 
2)    =.6 
1)   =.8 
0)    = 1.0 

0.1 sp-G 
v-M 
sb-K 
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Percent of site's vegetation that is mowed or subject to 
extreme grazing at least annually (p. 81) 

100 >90    = 0 
10-90 =.2 
1-10   =.4 
none  = 1.0 

0 sb-L 
v-N 

Most of site is burned, or harvested for hay or timber, 
at least biennially?  (p. 72) 

yes no  =    0 
yes = 1.0 

1 n-J 

Percent of site currently affected by soil mixing 
(plowing, excavation, bulldozing, etc.):   (p. 81) 
   6 = recent, at >90% of site 
   5 = recent, at 10-90% of site 
   4 = recent, at 1-10% of site 
   3 =  >5 years ago, >90% of site 
   2 =  >5 years ago, 10-90% of site 
   1 =  >5 years ago, 1-10% of site 
   0 = none 

6 5 or 6 =.1 
4    =.2 
3    =.4 
2    =.6 
1    =.8 
0    = 1.0 

0.1 at-f 
i-H 
v-L 
pp-A 
n-C 
sp-E 

Percent of the site that is vegetated (including 
submersed aquatics) (p. 82) 

>80% <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

1 sb-A 
v-A 

Percent of site with woody vegetation (p. 82) 0 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0.1 sb-b 

Percent of seasonal zone that is bare during most of 
the dry season. (i.e., devoid of vegetation, except trees)
 
(Answer “0” if no seasonal zone) 

no seasonal 
zone 

   >80 = 0 
60-80 =.2 
40-60 =.4 
20-40 =.6 
  1-20 =.8 
       0 = 1.0 

0 pp-G 
sp-H 

Percent of site that is inundated permanently and 
contains emergent, floating, or submersed plants (p. 
72) 

0 0     = 0 
1-10 =.9 
>10  = 1.0 

0 i-A 

0       = 0 
1-10  =.4 
10-30 =.8 
30-60 = 1.0 
60-90 =.9 
>90    =.6 

0 bw-F 

Percent cover of herbs within the seasonal zone (p. 72)   0         =  0 
1-30     =.1 
30-50   =.6 
50-70   =.75 
70-100 = 
1.0 

NA at-L 

Percent of whole site that has closed canopy (p. 80) 0 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0.1 sb-C 
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Percent understory shrub & vine cover beneath the 
drip line of trees  (p. 82) 
 
(Answer “0” if no wooded areas) 

0 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0 sb-D 

Number & distribution of vegetation forms --- herbs, 
shrubs, trees.  If only one form, answer "A".   To 
count, the patch must comprise >0.5 acre or >5% of 
vegetated area.  See p. 77 for enlargement of diagram.  

A A = 0 
B2 =.60 
C2 =.65 
B1 =.70 
C1,D =.75 
E2 =.80 
F2 =.85 
E1 =.90 
F1 =.95 
 G = 1.0 

0 pp-B 
v-B 
at-J 
i-K 
sb-H 

Number of woody species  (p. 82) 0 unwooded= 
0 
1-2 =.1 
3-4 =.25 
5-6 =.5 
7-9 =.75 
10-18 =.9 
>18 = 1.0 

0 sb-E 

Number of native woody species (p. 78) 0 0        = 0 
1       =.1 
2-3    =.25 
4-5    =.5 
6-9     =.75 
10-13 =.9 
>14    = 1.0 

0 v-F 

Percent of woody species list consisting of species that 
are native (p. 78) 

0 0        = 0 
 1-57  =.1 
58-66 =.25 
67-74 =.5 
75-79 =.75 
80-99 =.9 
100    = 1.0 

0 v-g 
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Percent of woody cover within stratum that is 
comprised of  non-native species (p. 82) 
 
(Use the greater of the tree, understory shrub, or open 
shrub stratum’s percent) 

0 100    = 0 
80-99 =.1 
30-79 =.25 
10-29 =.5 
5-9    =.75 
1-4    =.9 
0       = 1.0 

0 v-H 

Spatial predominance of non-native herbs (p. 84) 
A = Non-natives predominate 
B = Cannot determine (about equal) 
C = Natives predominate 

A A = 0 
B =.5 
C = 1.0 

0 v-D 

Percent of herb species list comprised of species that 
are non-native (p. 80) 

100     100 = 0 
 80-99 =.1 
 67-79 =.25 
 60-66 =.5 
 25-59 =.75 
   1-24 =.9 
        0 = 1.0 

0 v-E 

Average diameter (inches) of the 3 largest trees.  (p. 
71) 

none none = 0 
1-5    =.1 
6-9    =.25 
10-17 =.5 
18-25 =.75 
26-35 =.9 
>35   = 1.0 

0 sb-G 
v-J 
at-I 
n-F 
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Number of deadwood types.  Potentially 12 types: (p. 
77) 
___ Class 1:  freshly fallen, have bark & branches, 4-
8” 
___ Class 1:  freshly fallen, have bark & branches, 8-
20” 
___ Class 1:  freshly fallen, have bark & branches, 
>20” 
___ Class 2:  mildly rotted and mostly on ground: 4-
8” 
___ Class 2:  mildly rotted and mostly on ground: 8-
20” 
___ Class 2:  mildly rotted and mostly on ground: 
>20” 
___ Class 3:  well rotted, losing shape: 4-8” 
___ Class 3:  well rotted, losing shape: 8-20” 
___ Class 3:  well rotted, losing shape: >20” 
___ Standing stumps/snags: 4-8” 
___ Standing stumps/snags: 8-20” 
___ Standing stumps/snags: >20” 
___ Artificial debris – check only if no others present

 

0 0   = 0 
1   =.1 
2   =.25 
3-4 =.5 
5-7 =.75 
>7  = 1.0 

0 sb-F 
v-I 
n-E 
at-H 

Land cover in the vicinity of the site in the 1850's was 
wooded? 

No 1 = Yes 
0 = No 

0 n-K 
pp-H 
at-R 
sb-S 
v-S 
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SHEET FOR AUTOMATIC CALCULATION OF FUNCTION SCORES - revised June 2008 

Slope or Flats subclass    

Site Name:  UNIT 1 of COYOTE PRAIRIE NORTH (Post-project) 
Date: 12/29/2010 
 
 
For reference, the function(s) addressed by each indicator are noted in column E.  Codes are shown below next to the function 
names.  The capital letter in the code (e.g., sp-B) in column E refers to the code for the indicator in the published Volume IA. 
HFR= scaled to highest functioning site of this subclass found by DSL; LAR= scaled to least-altered site of this subclass 
found by DSL  Scores greater than 1 indicate the capacity of the function at the site you assessed may be greater than in all 
sites of this subclass assessed by the DSL team during model calibration. 

Data must be entered for every indicator, unless the scale block for this subclass is shaded.  Each value in column D must be 
less than or equal to 1. 
      

 Calculated Function 
Capacity for SF sites 

 

Function: if HFR: if LAR:  

Water Storage & Delay  (ws) 0.03 0.06  
Sediment Stabilization & Phosphorus Retention (sp) 0.72 0.77  
Nitrogen Removal (n) 0.73 0.74  
Primary Production (pp) 0.53 0.69  
Invertebrate Habitat Support (i) 0.36 0.36  
Amphibian & Turtle Habitat (at) 0.73 0.73  
Breeding Waterbird Support (bw) 0.00 0.00  
Wintering & Migrating Waterbird Support (ww) 1.11 1.28  
Songbird Habitat Support  (sb) 0.76 0.85  
Support of Characteristic Vegetation (v) 0.89 0.92  

      
Note 1:  Models and scores for ws, sp, n, and pp intentionally do not account for the area of the wetland, an 
especially important factor for these functions. 

 

Note 2:  This method should be applied to an entire contiguous wetland, not just to the portion affected directly by a 
planned alteration or restoration. 

     

Indicator Raw Datum Scale for SF 
sites 

Scaled 
Datum 

Function 

Presence of permanent surface water (water year-
round during most years)?  (p. 82) 

absent absent = 0 
present = 1.0 

0 sb-P 
rf-X 

Percent of permanent zone that is open water (i.e., 
lacking emergent and underwater plants)  (p. 79) 
 
(Answer "0" if no permanent zone is present) 

0 100    =.1 
80-99 =.8 
60-80 = 1.0 
40-60 =.8 
20-40 =.4 
0-20   =.2 

0 at-M 
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Percent of site that is inundated only seasonally (i.e., 
watermarks, moss lines, debris lines, etc.)  (p. 81) 

2.50%   none = 0 
  1-10 =.1 
10-25 =.6 
25-50 =.8 
> 50  = 1.0 

0.1 i-B 
n-A 
ws-A 

none = 0 
1-20   =.5 
20-40 =.7 
40-60 =.8 
60-80 =.9 
>80    = 1.0 

0.5 ww-A 

At least 0.5 acre of surface water persists until at least 
July 1 and water is mostly wider than 10 ft? 

0 Yes = 1 
No = 0 

0 bw-X 

Predominant water depth during biennial low water (p. 
82) 

0"   0" = 0 
1-2"  =.6 
2-24” = 1.0  
2-6 ft =.8 
>6 ft  =.6 

0 bw-D 

0        =.1 
1-2”   = 1.0 
2-24” =.8 
>24”  =.2 

0.1 i-D 

Percent of site occupied by the most extensive depth 
category at this site during biennial low water. (p. 81).   
(Delimit the low water zone first, then break into these 
depth categories, then identify the category that 
predominates horizontally). 
 
(Possible categories are: 0 inches; 1-2 inches; 2-24 
inches; 2-6 feet; < 6 feet) 

NA 100      = 0 
80-100 =.1 
50-80 =.4   
30-50 =.8 
<30    = 1.0 

NA bw-B 

Difference between the predominating biennial high 
and low water levels  (p. 71) 
 
0) = No change 
1) = Difference of 1 class 
2) = Difference of 2 classes 
3) = Difference of 3 classes 
4) = Difference of 4 classes 
 
Class 1 = 0 inches 
Class 2 = 1-2 inches 
Class 3 = 2-24 inches 
Class 4 = 2-6 feet 
Class 5 = > 6 feet 

1 class 0) = 0 
1) =.3 
2) =.5 
3) =.8 
4) = 1.0 

0.3 n-B 
at-E 
bw-E 

0) = 0 
1) = .25 
2) = .5 
3) = .75 
4) = 1.0 

0.25 ww-F 

Predominant vertical increase in surface water level 
(ft) in most of the seasonal zone (i.e., water marks, 
moss lines, debris lines, etc.  Look at the highest point 
for 2 year flood and measure the difference from 
biennial low) 

.1 - .4 ft        0 = 0 
.1 - .4 =.25 
.5- 1.0 =.5 
  1 - 2 =.75 
     >2 = 1.0 

0.25 ws-B 

Number of depth categories during biennial high 
water. (p. 77) 
 
Categories are: 

2 1 = 0 
2 =.3 
3 =.6 
4 = 1.0 

0.3 bw-C 
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   ___ 1 - 2 inches 
   ___ 2 - 24 inches 
   ___ 2 – 6 ft 
   ___ > 6 ft 

1 = .1 
2 = .3 
3 = .6 
4 = 1.0 

0.3 ww-E 

Percent & distribution of pools during biennial high 
water.  (p. 80)(Note:  if site is > 1 acre, select the 
condition that predominates in 1 acre sub-units of the 
site.) A = None 

D A = 0B =.6C 
=.65D 
=.7E,F 
=.75K =.8H 
=.85I =.9J 
=.95G = 1.0 

0.7 sp-Cww-
Di-E, at-A 

0.7 

Percent & distribution of pools during biennial low 
water. (p. 80) 
 
(Note:  if site is > 1 acre, select the condition that 
predominates in 1 acre sub-units of the site.) 
 A = None 

A A = 0 
B =.6 
C =.65 
D =.7 
E,F =.75 
J =.8 
H =.85 
I =.9 
K =.95 
G = 1.0 

0 bw-A, pp-
E, n-1 

0 

Percent of the site occupied by hummocks  (p. 74, 75) >90 none  =  0 
1-10   =.6 
10-90 =.8     
>90   = 1.0 

1 at-B 
ww-C 
sb-M 
sp-B 
pp-C 
n-G 
i-F 
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Maximum annual extent of vernal pools/ shorebird 
scrapes and mudflats: (p. 76) 
   A = none 
   B = 1 – 100 sq. ft. 
   C = 100-1000 sq. ft. 
   D = 1000 – 10,000 sq. ft. 
   E = >10,000 sq. ft 
 
Must meet ALL of the following: 
a) herbs are generally < 4” and comprise < 80% 
ground cover during winter or early spring 
b) topography is basically flat 
c) inundated to a depth of < 6” for 2 or more 
continuous weeks 
d) never shaded by trees, shrubs, or buildings 
e) not entirely a constructed ditch 

E A = 0 
B =.6 
C =.7 
D =.8 
E = 1.0 

1 ww-B 

Presence of logs or boulders that extend above the 
surface of permanent water  (p. 84) 

absent absent  = 0 
present = 1.0 

0 at-G 

Predominant soil texture: (p 83) 
GC= gravel or cobble 
SA=sand, sandy loam, or loamy sand 
L= loam, silty loam, gravelly loam 
C= clay, sandy clay, silty clay, clay loam, silty clay 
loam 
O= organic particles<1mm 
 
Guidance:  1. Soil remains in a ball when squeezed 
    YES…Go to 3;   NO  …Go to 2 
2. > 50% of the particles (by weight) are > 1 mm 
    YES…”GC”;   NO …”SA” 
3. Squeezed soil forms an even ribbon 
    YES…Go to 4;   NO …”SA” 
4. Soil ribbon extended > 1" without breaking 
    YES…”C/O”;   NO …Go to 5 
5. Soils feels very gritty 
    YES... "SA";   NO…”L” 

C/O - clay GC  =.1 
SA  =.2 
L     =.8 
C/O = 1.0 

1 sp-D 

Presence of some mottling and/or other features that 
indicate oxygen deficits, or, permanent water is 
present 

present absent  = 0 
present = 1.0 

1 n-X 

Mapped soil series is hydric (not simply a hydric 
inclusion).  See county soil map and p. 75. 

yes 1= yes 
0= no 

1 v-C 
at-D 
ww-G 
i-I 

Percent of site that was constructed on former uplands 
(non-hydric soil) (p. 81): 
6) = recent, >90% of site 
5) = recent, 10-90% of site 
4) = recent,  1-10% of site 
3) = >5 years ago, >90% of site 
2) = >5 years ago, 10-90% of site 
1) = >5 years ago, 1-10% of site 
0) = none 

none 6) = 0 
5) = .1  
4) = .2 
3) = .3 
2) = .4 
1) = .5 
0) =  1.0 

1 i-J 
at-K 
v-K 
n-D 

  



 160

Tally the percent of surrounding land cover (exclude the site itself) as exists during a 
typical May.  Answer each row independently.  They do not necessarily sum to 100%. 

        within 200 ft of the site boundary:      

a. % Water, wetland = 100 

b. % Grassland, water, wetland = 100   

c. % Grassland, row crops = 100   

d. % Wooded = 0   

e. % Natural (not lawn, crops, paved, 
building)= 

30   

        within 1000 ft:       

f.  % Water, wetland = 60   

g. % Grassland, water, wetland = 100   

h. % Grassland, row crops = 100   

i. % Wooded = 0   

j. % Natural = 100   

        within 5,280 ft:    

k. % Water, wetland = 40   

l. % Grassland, row crops = 75   

               m. % Wooded = 25   

In column D, enter the scaled value for the number in 
column B.     (= a), above) 

100 0 =   0 
1–10 =.4 
10-20 =.8 
>20    = 1.0 

1 bw-I 
ww-I 

In column D, enter the scaled value for the number in 
column B.      (=(b), above) 

100 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

1 sb-N 

In column D, enter the scaled value for the number in 
column B.      (=(c), above) 

100 <10     =   0 
10-20  =   .1 
20-40  =   .3 
40-80  =   .5 
80-90  =   .7 
90-100 = 1.0 

1 ww-K 

In column D, enter the scaled value for the number in 
column B.      (=(d), above) 

0         0 = 0 
1-10   =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0 sb-I 

In column D, enter the scaled value for the number in 
column B.      (=(e), above) 

30 <10     =   0 
10-20  =   .1 
20-40  =   .3 
40-80  =   .5 
80-90  =   .7 
90-100 = 1.0 

0.1 i-L 
at-O 
v-R 
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In column D, enter the scaled value for the number in 
column B.      (=(a+f+k)/3), above) 

67 none  =  0 
1 – 10 =.4 
10-20 =.8 
>20    = 1.0 

1 ww-H 
bw-J 

In column D, enter the scaled value for the number in 
column B.      (=(c+h+l)/3), above) 

92 <10     =   0 
10-20  =   .1 
20-40  =   .3 
40-80  =   .5 
80-90  =   .7 
90-100 = 1.0 

1 ww-J 

In column D, enter the scaled value for the number in 
column B.        (= (d+i+m)/3), above) 

8.333333333 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0.1 sb-J 

In column D, enter the scaled value for the number in 
column B.         (= (e+j)/2), above) 

65 <10     =   0 
10-20  =   .1 
20-40  =   .3 
40-80  =   .5 
80-90  =   .7 
90-100 = 1.0 

1 bw-K 

In column D, enter the scaled value for the number in 
column B.        (= (b+g)/2), above) 

100 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

1 sb-O 

Percent of land cover within 200 ft (but only in the 
contributing watershed) that is “natural” – that is, NOT 
cropland, lawns, pavement, or buildings  (p. 79) 

0% <10     = 0 
10-20  =.1 
20-40  =.3 
40-90  =.5 
90-100 = 1.0 

0 pp-F 

<10     = 0 
10-20  =.1 
20-40  =.3 
40-90  =.5 
90-99  =.9 
100     = 1.0 

0 i-M 
v-Q 

Percent woodland divided by percent grassland-crops 
within 200 ft of the site (p. 71) 

0 <.1        =.1 
0.1-0.8  =.6 
0.8-1.2  = 
1.0 
1.2 –2.0 =.6 
>2.0      =.1 

0.1 at-P 

Distance (ft) to nearest busy road (p. 71) 
 
This includes a) any road or parking lot in a develop 
area that contains >4 buildings per acre, b) any road 
with a maximum traffic rate of > 6 vehicles per 
minute, during an average day during the summer 

0 <100         = 
0 
100-300    
=.3 
300-600    
=.5 
600-1200  
=.7 
1200-2400 
=.8 
2400-4800 

1 bw-G 
at-N 
v-P 
sb-R 
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=.9 
>4800      = 
1.0 

    
Note:  The following 5 rows must sum to 100%.  The number of visitors is 
immaterial. 

 

Percent of site including 100-ft buffer that is visited 
365 days a year or almost so = 

0   

Percent of site including 100-ft buffer that is visited 
more than 80 days a year (>20% of year), but less than 
daily = 

0   

Percent of site including 100-ft buffer that is visited 
20-80 days a year (e.g., about once a week) = 

20   

Percent of site including 100-ft buffer that is visited 
just a few days a year = 

40   

Percent of site including 100-ft buffer that is almost 
never visited  = 

40   

    

Scale the calculated value in the box on the right (sum 
of the above 5 rows) and enter the scaled value in 
column D (p. 72) 

420 100-200 = 0 
200-300 =.3 
300-400 =.7 
400-500 
=1.0 

1 bw-H 
v-O 
sb-Q 

Percent of site affected by soil leveling 
 
(i.e., portion previously leveled by equipment for 
farming) 

0 100 =.1 
10-99 =.3 
1-10 =.6 
0 = 1.0 

1 at-C 
i-G 
pp-D 
sp-F 
n-H 

Percent of site currently affected by soil compaction:  
(i.e., by equipment, vehicles, livestock, humans, fill) 
   6 = recent, at >90% of site 
   5 = recent, at 10-90% of site 
   4 = recent, at 1-10% of site 
   3 =  >5 years ago, >90% of site 
   2 =  >5 years ago, 10-90% of site 
   1 =  >5 years ago, 1-10% of site 
   0 = none 

2 5/6) =.1 
4)    =.2 
3)    =.4 
2)    =.6 
1)   =.8 
0)    = 1.0 

0.6 sp-G 
v-M 
sb-K 

Percent of site's vegetation that is mowed or subject to 
extreme grazing at least annually (p. 81) 

0 >90    = 0 
10-90 =.2 
1-10   =.4 
none  = 1.0 

1 sb-L 
v-N 

Most of site is burned, or harvested for hay or timber, 
at least biennially?  (p. 72) 

no no  =    0 
yes = 1.0 

0 n-J 
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Percent of site currently affected by soil mixing 
(plowing, excavation, bulldozing, etc.):   (p. 81) 
   6 = recent, at >90% of site 
   5 = recent, at 10-90% of site 
   4 = recent, at 1-10% of site 
   3 =  >5 years ago, >90% of site 
   2 =  >5 years ago, 10-90% of site 
   1 =  >5 years ago, 1-10% of site 
   0 = none 

3 5 or 6 =.1 
4    =.2 
3    =.4 
2    =.6 
1    =.8 
0    = 1.0 

0.4 at-f 
i-H 
v-L 
pp-A 
n-C 
sp-E 

Percent of the site that is vegetated (including 
submersed aquatics) (p. 82) 

>80% <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

1 sb-A 
v-A 

Percent of site with woody vegetation (p. 82) <10 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0.1 sb-b 

Percent of seasonal zone that is bare during most of 
the dry season. (i.e., devoid of vegetation, except trees)
 
(Answer “0” if no seasonal zone) 

0    >80 = 0 
60-80 =.2 
40-60 =.4 
20-40 =.6 
  1-20 =.8 
       0 = 1.0 

1 pp-G 
sp-H 

Percent of site that is inundated permanently and 
contains emergent, floating, or submersed plants (p. 
72) 

0 0     = 0 
1-10 =.9 
>10  = 1.0 

0 i-A 

0       = 0 
1-10  =.4 
10-30 =.8 
30-60 = 1.0 
60-90 =.9 
>90    =.6 

0 bw-F 

Percent cover of herbs within the seasonal zone (p. 72) 70-100 0         =  0 
1-30     =.1 
30-50   =.6 
50-70   =.75 
70-100 = 1.0 

1 at-L 

Percent of whole site that has closed canopy (p. 80) 0 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0.1 sb-C 

Percent understory shrub & vine cover beneath the 
drip line of trees  (p. 82) 
 
(Answer “0” if no wooded areas) 

0 <10    =.1 
10-20 =.2 
20-40 =.4 
40-60 =.6 
60-80 =.8 
>80 = 1.0 

0 sb-D 
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Number & distribution of vegetation forms --- herbs, 
shrubs, trees.  If only one form, answer "A".   To 
count, the patch must comprise >0.5 acre or >5% of 
vegetated area.  See p. 77 for enlargement of diagram.  

B2 A = 0 
B2 =.60 
C2 =.65 
B1 =.70 
C1,D =.75 
E2 =.80 
F2 =.85 
E1 =.90 
F1 =.95 
 G = 1.0 

0.6 pp-B 
v-B 
at-J 
i-K 
sb-H 

Number of woody species  (p. 82) 3 or 4 unwooded= 
0 
1-2 =.1 
3-4 =.25 
5-6 =.5 
7-9 =.75 
10-18 =.9 
>18 = 1.0 

0.25 sb-E 

Number of native woody species (p. 78) 3 0        = 0 
1       =.1 
2-3    =.25 
4-5    =.5 
6-9     =.75 
10-13 =.9 
>14    = 1.0 

0.25 v-F 

Percent of woody species list consisting of species that 
are native (p. 78) 

100 0        = 0 
 1-57  =.1 
58-66 =.25 
67-74 =.5 
75-79 =.75 
80-99 =.9 
100    = 1.0 

1 v-g 

Percent of woody cover within stratum that is 
comprised of  non-native species (p. 82) 
 
(Use the greater of the tree, understory shrub, or open 
shrub stratum’s percent) 

0 100    = 0 
80-99 =.1 
30-79 =.25 
10-29 =.5 
5-9    =.75 
1-4    =.9 
0       = 1.0 

1 v-H 
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Spatial predominance of non-native herbs (p. 84) 
A = Non-natives predominate 
B = Cannot determine (about equal) 
C = Natives predominate 

C A = 0 
B =.5 
C = 1.0 

1 v-D 

Percent of herb species list comprised of species that 
are non-native (p. 80) 

<20%     100 = 0 
 80-99 =.1 
 67-79 =.25 
 60-66 =.5 
 25-59 =.75 
   1-24 =.9 
        0 = 1.0 

0.9 v-E 

Average diameter (inches) of the 3 largest trees.  (p. 
71) 

none none = 0 
1-5    =.1 
6-9    =.25 
10-17 =.5 
18-25 =.75 
26-35 =.9 
>35   = 1.0 

0 sb-G 
v-J 
at-I 
n-F 

 
Number of deadwood types.  Potentially 12 types: (p. 
77) 
___ Class 1:  freshly fallen, have bark & branches, 4-
8” 
___ Class 1:  freshly fallen, have bark & branches, 8-
20” 
___ Class 1:  freshly fallen, have bark & branches, 
>20” 
___ Class 2:  mildly rotted and mostly on ground: 4-
8” 
___ Class 2:  mildly rotted and mostly on ground: 8-
20” 
___ Class 2:  mildly rotted and mostly on ground: 
>20” 
___ Class 3:  well rotted, losing shape: 4-8” 
___ Class 3:  well rotted, losing shape: 8-20” 
___ Class 3:  well rotted, losing shape: >20” 
___ Standing stumps/snags: 4-8” 
___ Standing stumps/snags: 8-20” 
___ Standing stumps/snags: >20” 
___ Artificial debris – check only if no others present

 

1 0   = 0 
1   =.1 
2   =.25 
3-4 =.5 
5-7 =.75 
>7  = 1.0 

0.1 sb-F 
v-I 
n-E 
at-H 



 166

Land cover in the vicinity of the site in the 1850's was 
wooded? 

No 1 = Yes 
0 = No 

0 n-K 
pp-H 
at-R 
sb-S 
v-S 
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