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Appendix A 
Consultation and Coordination 

This appendix contains a summary of correspondence and consultation pertinent to this Supplemental EIS 
and its preparation. The contents are listed in chronological order.   
 
Date From To Regarding 

September 16, 
1999 

Utah Department of 
Transportation 

Utah Division of Parks and 
Recreation 

Agreement for Section 4(f) 
and 6(f) Land Exchange 

June 22, 2000 Federal Highway 
Administration  

State Historic Preservation 
Office 

Section 106 Memorandum of 
Agreement Regarding 
Legacy Parkway Project 

February 21, 2001 Christopher Lizotte (Utah 
Department of 
Transportation) 

Barbara L. Murphy (State 
Historic Preservation Office) 

Submission of ILS 
Documentation for 650 West 
State Street, Farmington 

March 8, 2001 Barbara L. Murphy (State 
Historic Preservation Office) 

Christopher Lizotte 
(Department of 
Transportation) 

ILS Documentation for 650 
West State Street, 
Farmington 

September 20, 
2001 

Christopher Lizotte (Utah 
Department of 
Transportation) 

Barbara Murphy (State 
Historic Preservation Office) 

Legacy Parkway Haul 
Routes for Construction 

October 19, 2001 Barbara Murphy (State 
Historic Preservation Office) 

Christopher Lizotte (Utah 
Department of 
Transportation) 

Legacy Parkway Haul 
Routes for Construction 

August 9, 2002 Byron Parker (Utah 
Department of 
Transportation) 

Max Forbush (Farmington 
City) 

Roundabout at Intersection 
of 650 West and State Street, 
Equestrian Trail Termination 
at 650 West 

August 30, 2002 David Connors (Farmington 
City) 

Byron Parker (Utah 
Department of 
Transportation) 

Roundabout at Intersection 
of 650 West and State Street 

January 24, 2003 David Gibbs (Federal 
Highway Administration) 
and Brooks Carter (U.S. 
Army Corps of Engineers) 

Robert Roberts 
(Environmental Protection 
Agency) 

Lee Waddleton (Federal 
Transit Administration) 

Ralph Morgenweck (U.S. 
Fish and Wildlife Service) 

February 21, 2003, Meeting 
Invitation and Cooperating 
Agency Request 



Federal Highway Administration and 
U.S. Army Corps of Engineers 
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Date From To Regarding 

April 11, 2003 Nancy Kang (U.S. Army 
Corps of Engineers) 

See List of Recipients 
following letter 

Invitation to Participate in 
Environmental Scoping 
Process  

April 17, 2003 Chadwick Greenhalgh (Clark 
Lane Historic District) 

Federal Highway 
Administration 

Request for Review of 
Potential Construction 
Effects on Historic District  

May 2, 2003 Henry Maddux (U.S. Fish 
and Wildlife Service) 

Greg Punske (Federal 
Highway Administration) 

Comments on Notice of 
Intent  

May 20, 2003 Mary Henry (U.S. Fish and 
Wildlife Service) 

David Gibbs (Federal 
Highway Administration) 

Acceptance of Invitation to 
Be a Cooperating Agency 

June 10, 2003 Leon Bear, THPO Skull 
Valley Band of Goshute 
Indians 

Greg Punske, (Federal 
Highway Administration) 

Scoping Comments 

June 13, 2003 Nancy Kang (U.S. Army 
Corps of Engineers) 

See List of Local 
Government Recipients 
(following letter) 

Participation Opportunities 
in Preparation of 
Supplemental Environmental 
Impact Statement 

June 13, 2003 Nancy Kang (U.S. Army 
Corps of Engineers) 

See List of Recipients 
(following letter) 

Participation Opportunities 
in Preparation of 
Supplemental Environmental 
Impact Statement 

October 2, 2003 Nancy Kang (U.S. Army 
Corps of Engineers) 

Nancy Keate (Utah 
Department of Natural 
Resources) 

Review of Revised Wetland 
Section 

November 18, 2003 Mike Perkins (Legacy 
Parkway Team) 

Field Supervisor (U.S. Fish 
and Wildlife Service) 

Environmental Re-
Evaluation of Final 
Environmental Impact 
Statement 

December 3, 2003 Henry Maddux (U.S. Fish 
and Wildlife Service) 

Mike Perkins (Legacy 
Parkway Team) 

Environmental Re-
Evaluation of Final 
Environmental Impact 
Statement 

July 15, 2004 Utah Department of 
Transportation and Utah 
Transit Authority 

 Weber County to Salt Lake 
City Commuter Rail Project 
Partnering Charter 

September 23, 
2004 

Mark W. Franc (Bountiful 
City Engineering 
Department) 

John Thomas (Utah 
Department of 
Transportation) 

Bountiful Recreation Pond 
South of Bountiful Sanitary 
Landfill 

November 3, 2004 Federal Highway 
Administration and Utah 
Department of 
Transportation 

Wilson Martin (State 
Historic Preservation Office) 

Determination of Eligibility 
and Finding of Effect for 
Legacy Parkway 

November 4, 2004 Ray Grow (Natural 
Resources Conservation 
Service) 

Laynee Jones (Legacy 
Parkway Team) 

Farmland Conversion Impact 
Rating for Corridor Type 
Projects 



Federal Highway Administration and 
U.S. Army Corps of Engineers 
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Date From To Regarding 

November 8, 2004 Nancy Kang (U.S. Army 
Corps of Engineers) 

John Thomas (Utah 
Department of 
Transportation) 

Reverification of Wetland 
Delineation 

August 5, 2005 Charles W. Chappell 
(Wasatch Front Regional 
Council) 

Greg Punske (Federal 
Highway Administration) 

Position on Smart Mobility 
Land Use Reallocation 

August 10, 2005 Jeffrey Berna (Federal 
Highway Administration) 

Wilson Martin (State 
Historic Preservation Office) 

Final Memorandum of 
Agreement Regarding the 
Legacy Parkway Project 

 











































































August 9, 2002 
 
 

Mr. Max Forbush  
City Manager  
Farmington City 
130 North Main 
P.O. Box 160 
Farmington City, Utah 84025-0160 
 
Re: Roundabout at the Intersection of 650 West and State Street  
      Equestrian Trail Termination at 650 West 
 
Dear Max, 
 
The Legacy Parkway design team recently met with Horrocks Engineers to discuss the 
roundabout the City desires at the intersection of 650 West and State Street. After 
reviewing the design information provided by Horrocks it appears the roundabout can be 
incorporated into our design at this location without requiring additional right-of-way or 
causing major conflicts with utility relocations. If this change is to be incorporated into 
the Legacy Parkway project UDOT will need to issue a changeorder to FAK on the 
Legacy Parkway contract, because this is a change to the scope of work and FAK has 
completed much of the required design in this area.  
 
UDOT will need written verification of the following items should Farmington City 
desire UDOT issue a changeorder to FAK for the roundabout at the intersection of 650 
West and State Street: 
 

1. Written notice from the City confirming their approval of a roundabout at this 
location. 

2. Evidence the City has contacted the Whitakers and they approve of their property 
access within the roundabout. 

3. Verification of the new narrower typical section required for State Street. 
4. Acknowledgement that it will be the City’s continual responsibility to maintain 

the roundabout. 
5. Documentation of the design expenditures to Horrocks Engineers if the City 

desires reimbursement from UDOT for their services. 
 
Farmington City’s request for relocation of the equestrian trail termination from 650 
West to Clark Lane will also be incorporated with the changeorder for the roundabout,  



Max Forbush 
Page 2 
August 9, 2002 
 
 
because this is also a change in scope of work for FAK and the trail termination occurs 
within the same project design area. 
 
It is imperative that we receive the outlined items from the City by August 30, 2002, if 
the City desires to move forward with the design of a roundabout in this location. There 
is still time to incorporate this change into our design/build contract with FAK, but the 
window of opportunity is becoming narrower.  
 
We appreciate the opportunity to work with the City to develop transportation solutions 
that meet the City’s goals as well as the Department’s goals. 
 

Sincerely, 

4197.tif

 
 

          Byron Parker, P.E. 
          Project Director 























 

DEPARTMENT OF THE ARMY 
U.S. ARMY ENGINEER DISTRICT, SACRAMENTO 

CORPS OF ENGINEERS 
1325 J STREET 

SACRAMENTO, CALIFORNIA  95814-2922 REPLY TO 
ATTENTION OF 

 

Regulatory Branch 

April 11, 2003 

 
 

Mr. Wayne Norwall, Regional Director  
Bureau of Indian Affairs 
P.O. Box 10 
Phoenix, AZ 85001 
 

Dear Mr. Norwall: 

This letter is to inform you that the environmental scoping process is currently under way for a 
Supplemental Environmental Impact Statement (SEIS) for the Utah Department of 
Transportation’s (UDOT’s) proposed construction of the Legacy Parkway Project. The U.S. 
Army Corps of Engineers (Corps) and the Federal Highway Administration (FHWA), as federal 
joint lead agencies under the National Environmental Policy Act (NEPA), are interested in your 
comments about the content of the Legacy Parkway Project SEIS and invite you to participate in 
the scoping process. 

Project Description 
The proposed Legacy Parkway Project is one component of the planned three-part “Shared 
Solution” for addressing transportation needs between Salt Lake City and Kaysville.  The 
“Shared Solution” strategy includes expansion of public transit, improvements to the existing 
Interstate 15 (I-15) freeway, and construction of the Legacy Parkway project.  The Legacy 
Parkway is intended to help meet the projected peak-hour traffic needs in the north corridor area 
through 2020. The proposed parkway would include a four-lane, limited access, divided highway 
extending approximately 14 miles from Interstate 215 (I-215) in Salt Lake City northward to I-15 
in Farmington City. A multiple-use trail for pedestrians, bicyclists, and equestrians would 
parallel the highway, and a large nature preserve is also planned. 

Supplemental Environmental Impact Statement 
The SEIS will supplement the June 2000 Legacy Parkway Final EIS (FEIS) (FHWA-UT-EIS-98-
02-F), which was the subject of litigation and a court decision in Utahns for Better 
Transportation et al. v. U.S. Department of Transportation et al. (305 F.3d 1152 (10th Cir. 
2002)). To address concerns identified by the court, the Corps and FHWA are directing and 
managing the development of an SEIS.  

In accordance with the court decision, several specific aspects of the FEIS require further study. 
The Corps and FHWA have made a preliminary decision to consider the following in the SEIS 
based on the court ruling:  (1) the Denver & Rio Grande railroad (D&RG) alignment, 



(2) a narrower right-of-way (ROW) for the proposed alignment, (3) alternative sequencing for 
construction of the various component projects of the Shared Solution, (4) concurrent integration 
of construction of the Legacy Parkway with expansion of public transportation, and (5) impacts 
to wildlife. In addition, the FEIS will be reevaluated to determine whether any other information 
should be updated and revised as part of the SEIS process.  

Agency Roles 
As a joint lead agency, the Corps must make a decision on UDOT’s permit application pursuant 
to Section 404 of the Clean Water Act (CWA).  The FHWA, as a joint lead agency must make a 
decision on the request to connect the proposed project to I-215 and I-15. As joint lead agencies, 
the Corps and FHWA are responsible for the SEIS and have selected an independent consultant 
to ensure the SEIS process is effective and objective. UDOT is the project applicant and 
proponent of the Legacy Parkway. As project proponent, UDOT will provide information and 
answer questions related to the proposed Legacy Parkway Project. The U.S. Environmental 
Protection Agency (EPA), U.S. Fish and Wildlife Service (USFWS), and Federal Transit 
Administration (FTA) have agreed to serve as cooperating agencies in the preparation and 
review of the SEIS. As cooperating agencies, EPA, USFWS, and FTA are responsible for 
providing input to the lead agencies throughout the development of the SEIS. All agencies are 
committed to fully informing and engaging interested parties and agencies throughout the SEIS 
process. 

Participation in the Supplemental Environmental Impact Statement Process 
An open house has been scheduled to provide information about the SEIS process and to solicit 
input. All interested parties are invited to attend this open-house-style scoping meeting. Please 
drop by anytime on Thursday, April 17, 2003, between 4 p.m. and 8 p.m. to talk directly with 
agencies and consultants at a variety of information stations. The scoping meeting will be held at 
Woods Cross High School Auditorium, 600 West 2200 South, Woods Cross, Utah. 

The following additional topic-specific focus group meetings are open to the public, and are 
planned for late April: (1) D&GR alignment corridor (Monday, April 28, 2003, 9 – 11 a.m.), 
(2) narrower ROW impact evaluation (Monday, April 28, 2003, 1 – 3 p.m.), (3) wildlife impacts 
(Tuesday, April 29, 2003, 9 – 11 a.m.), and (4) sequencing and integration (Tuesday, April 29, 
2003, 1 – 3 p.m.).  These meetings will be held at Davis County Fairpark, Building 1, 151 South 
1100 West, Farmington, Utah. 

Information is also available by calling our Information Hotline at (801) 951-1039. The hotline 
will be available throughout the SEIS process and will include general information, updates, and 
opportunities for public involvement.  

We are interested in obtaining your input on the scope of the SEIS.  You are welcome to attend 
any of the public meetings or focus group sessions.  If you would like to submit written 
comments on the scope and content of the SEIS, please submit them directly to the Corps or 
FHWA by June 1, 2003, at the following addresses: 

2 



Nancy Kang 
Chief, Utah Office 

U.S. Army Corps of Engineers 
533 W. 2600 S., Suite 150 

Bountiful, UT 84010 

Greg Punske 
Environmental Program Manager 
Federal Highway Administration 

2520 W. 4700 S., Suite 9A 
Salt Lake City, UT 84118 

 
Your input is critical and important in this process. We look forward to hearing from you. If you 
have any questions regarding this request, please feel free to contact me by telephone at 
(801) 295-8380 extension 14, or by email at nancy.kang@usace.army.mil.  

Sincerely, 

Nancy Kang 
Chief, Utah Regulatory Office  

 

cc: Greg Punske, Project Development Engineer, FHWA 
Andrew Gemperline, UDOT 
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List of Recipients 
 
Federal Transit Administration 
 

Federal Transit Administration 
Don Cover 
Region 8 
216 16th Street, Suite 650 
Denver, CO 80202-5120 

Federal Emergency Management Agency 
Mr. David Maurstad, Regional Director 
Federal Emergency Management Agency 
Region VIII 
Building 710, Box 25267 
Denver, CO 80225-0267 
(303) 235-4800 
(303) 235-4976 FAX 

 
Bureau of Indian Affairs 
 

Mr. Wayne Norwall, Regional Director 
Bureau of Indian Affairs 
P.O. Box 10 
Phoenix, AZ 85001 
(602) 379-4413  
(602) 379-4413 FAX 
 
 

U.S. Fish and Wildlife Service 
 
 Mr. Henry Maddux 
 U.S. Fish and Wildlife Service 
 2369 West Orton Circle, Suite 50 
 West Valley City, UT  84119 
  (801) 975-3330 
 (801) 975-3331 FAX 
 
U.S. Geological Survey 
 

U.S. Geological Survey 
Utah District  
2329 Orton Circle  
(2329 West 2390 South)  
West Valley City, Utah  
84119-2047  
Phone: (801) 908-5000  
Fax: (801) 908-5001  
 

Environmental Protection Agency 
 
Cynthia Cody, NEPA Program Chief 
EPA Region 8 (EPR-N) 
999 18th Street, Suite 300 
Denver, CO  80202-2466 
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Natural Resources Conservation Service  
 

Phillip Nelson 
Utah State Office 
Natural Resources Conservation Services 
125 S. State St.  
Suite 4425 
Salt Lake City, UT 84111 
 

State Agencies 
 
Forrest Cuch 
Community and Economic Development, Division of Indian Affairs 
324 South State Street 
Suite 500 
Salt Lake City, UT 84114 
 
Ursula Truman 
Department of Environmental Quality, Division of Air Quality 
168 North 1950 West 
Salt Lake City, UT 84116 
 
Kevin Brown 
Utah Division of Drinking Water 
P.O. Box 144830 
Salt Lake City, UT 84114-4830 
 
Kent Gray, Director 
Utah Division of Environmental Response and Remediation  
168 North 1950 West (Building #2) 
First Floor Box 144840 
Salt Lake City, UT 84114-4840 
 
Don Ostler 
Utah Division of Water Quality 
P.O. Box 144870 
Salt Lake City, UT 84114-4870 
 
Robert L. Morgan 
Utah Department of Natural Resources 
1594 West North Temple 
Suite 3710 
Salt Lake City, UT 84114 
 
Greg Mladenka 
Utah Division of Water Rights 
1594 West North Temple 
Suite 220 
Salt Lake City, UT  84114-6300 
 
Tharold E. Green, Jr. 
Utah Division of Parks and Recreation 
1594 West North Temple 
 Suite 116 
Salt Lake City, UT 84114-6001  
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Judy Watanabe 
Dept. of Public Safety, Division of Comprehensive Emergency Management  
Flood Loss Reduction Section 
1110 State Office Building 
Salt Lake City, UT 84114  
 
Carolyn Wright  
Governor's Office, Resource Development  
Coordinating Committee, Dept. of Natural Resources 
1594 West North Temple 
Salt Lake City, UT 84102 
 
James Dykemann 
State Historic Preservation Office 
300 South Rio Grande 
Salt Lake City, UT  84114 
 
Larry Anderson 
Utah Division of Water Resources 
1594 W. North Temple 
Suite 310 
Salt Lake City, UT 84114 
 
Kevin Conway 
Utah Division of Wildlife Resources 
1594 West North Temple 
 Suite 2110  
Salt Lake City, UT 84114-6301 
 
Dick Buehler 
Utah Division of Forestry, Fire & State Lands 
1594 W. North Temple 
Suite 3520 
Salt Lake City, UT 84114-5703 
 

Native American 
 
David Pete 
Goshute Indian Tribe  
BIA Hwy #1 
Ibapah, UT 84034 (Box 6104) 
 
Ivan Wongan 
Northwestern Band of Shoshone Tribe 
427 N. Main, Suite 101 
Pocatello ID  83204 
 
Geneal Anderson 
Paiute Indian Tribe of Utah 
440 N. Paiute Dr 
Cedar City, UT 84720 
 
Leon Bear 
Skull Valley Band of Goshute Indians 
3359 S. Main, #808 
SLC UT 84115 
 
Ron Wopsock, Administration 
Ute Indian Tribe 
988 S. 7500 E., 
Fort Duchesne UT 84026  
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DEPARTMENT OF THE ARMY 
U.S. ARMY ENGINEER DISTRICT, SACRAMENTO 

CORPS OF ENGINEERS 
1325 J STREET 

SACRAMENTO, CALIFORNIA  95814-2922 REPLY TO 
ATTENTION OF 

 

Regulatory Branch 

 
June 13, 2003 
 
Mayor Rick Miller 
Fruit Heights 
910 S. Mountain Road 
Fruit Heights, UT 84037 
 
RE: Participation Opportunities for Preparation of the Legacy Parkway Supplemental 

Environmental Impact Statement (SEIS) 
 
Dear Mr. Mayor:  
 
The U.S. Army Corps of Engineers (Corps) and Federal Highway Administration (FHWA) invite 
you to take an active role in the development of the supplemental environmental impact 
statement (SEIS) for the Legacy Parkway project.  
 
Community Planning and Information Committee (CPIC) 
At the Legacy Parkway public scoping meetings in April 2003, the citizens and communities 
informed us of their desire to be involved in the Legacy SEIS process.  We are therefore forming 
a Community Planning and Information Committee (CPIC) to help us better collect and share 
information that is critical to our technical work on the environmental analysis.   
 
Concurrent with the development of the Legacy SEIS, FHWA is reevaluating the draft 
environmental impact statement (DEIS) for the I-15 North project.  Both the Legacy Parkway 
project and the I-15 North project are components of the “Shared Solution” for transportation 
issues in the north corridor.  Since both projects are related and dependent upon one another, 
we’ll be using the CPIC meetings to gather information for the I-15 North project as well.  We 
welcome your participation in this effort, and ask that you designate two persons from your 
organization’s Planning and Development Department or Public Works Department to 
participate in the CPIC and to attend the meetings.  (No more than two representatives per 
organization please.)  
 
CPIC Meetings 
We currently anticipate three CPIC meetings this year related to the Legacy Parkway and I-15 
North projects.  In addition to these meetings, the Legacy Parkway team will be holding more 
meetings once development of the Legacy SEIS is initiated, and the I-15 North team will be 
holding more meetings as their process progresses.   
 
The first CPIC meeting is scheduled for Thursday, July 10, 2003, from 2:00 to 4:00 p.m., at the 
Bountiful City Hall, 790 South 100 East, Bountiful, Utah.  The first meeting will provide a status 
update on the I-15 North reevaluation and an opportunity to address Legacy Parkway topics, 



including the proposed trail, the narrower right-of-way, and the D&RG Regional Alignment.  
The following issues will be covered: 
 
 How would a roadway alignment within the D&RG corridor impact your community? 

 
 Where would you like to see a trail in your community, if a trail is not proposed adjacent to 

the Legacy Parkway? 
 
The second CPIC meeting is proposed for late July or early August.  The meeting will address 
the findings of the I-15 North reevaluation and sequencing and integration of the Legacy 
Parkway project.  
 
Your Response 

We request your response to our invitation by Thursday, June 26, 2003.  You may respond by 
calling or emailing Kimberly Stevens at 801-951-1026 ext. 317 or kstevens@jsanet.com.  If you 
have any questions about the CPIC, please call Nancy Kang at the Corps (801-295-8380 ext. 14) 
or Greg Punske at FHWA (801-963-0078 ext. 237). 
 
Sincerely, 
 
 
 
     
Nancy Kang       
Chief, Utah Regulatory Office    
U.S. Army Corps of Engineers   

  

 

cc: Greg Punske, Project Development Engineer, FHWA 
Andrew Gemperline, UDOT 

enclosure 
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Local Government Recipient List 
 
Commissioner Dannie R. McConkie 
Davis County 
Davis County Memorial Courthouse 
P.O. Box 618 
Farmington, UT 84025 
 
Mayor Carl Martin 
West Bountiful City 
550 North 800 West 
West Bountiful, UT 84087 
 
Mayor Joe Johnson 
Bountiful City 
P.O. Box 369 
Bountiful, UT 84010-0369 
 
Mayor Mike Deamer 
Centerville City 
3500 South Main, Suite 206 
Salt Lake City, UT  84115 
 
Mayor Kay Briggs 
North Salt Lake City 
P.O. Box 208 
North Salt Lake, UT 84054 
 
Mayor Jerry Larrabee 
Woods Cross City 
466 North 900 West 
Kaysville, UT 84037 
 
Mayor David Connors 
Farmington City 
P.O. Box 160 
Farmington, UT 84025-0160 
 
Mayor Nancy Workman 
Salt Lake County 
2001 S. State, Suite N2100 
Salt Lake City, UT  84190 
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Mayor Rocky Anderson 
Salt Lake City Corporation 
451 S. State 
Salt Lake City, UT 84111 
 
Mayor Brian Cook 
Kaysville City 
23 E. Center 
Kaysville, UT 84037 
 
Mayor Rick Miller 
Fruit Heights 
910 S. Mountain Road 
Fruit Heights, UT 84037 
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DEPARTMENT OF THE ARMY 
U.S. ARMY ENGINEER DISTRICT, SACRAMENTO 

CORPS OF ENGINEERS 
1325 J STREET 

SACRAMENTO, CALIFORNIA  95814-2922 REPLY TO 
ATTENTION OF 

 

Regulatory Branch 

 
June 13, 2003 
 
Mick Crandall 
UTA 
221 West 2100 South 
Salt Lake City, UT 84115 
 
RE: Participation Opportunities for Preparation of the Legacy Parkway Supplemental 

Environmental Impact Statement (SEIS) 
 
Dear Mr. Crandall:  
 
The U.S. Army Corps of Engineers (Corps) and Federal Highway Administration (FHWA) invite 
you to take an active role in the development of the supplemental environmental impact 
statement (SEIS) for the Legacy Parkway project.  
 
Community Planning and Information Committee (CPIC) 
At the Legacy Parkway public scoping meetings in April 2003, the citizens and communities 
informed us of their desire to be involved in the Legacy SEIS process.  We are therefore forming 
a Community Planning and Information Committee (CPIC) to help us better collect and share 
information that is critical to our technical work on the environmental analysis.   
 
Concurrent with the development of the Legacy SEIS, FHWA is reevaluating the draft 
environmental impact statement (DEIS) for the I-15 North project.  Both the Legacy Parkway 
project and the I-15 North project are components of the “Shared Solution” for transportation 
issues in the north corridor.  Since both projects are related and dependent upon one another, 
we’ll be using the CPIC meetings to gather information for the I-15 North project as well.  We 
welcome your participation in this effort, and ask that you designate two persons from your 
organization to participate in the CPIC and to attend the meetings.  (No more than two 
representatives per organization please.)  
 
CPIC Meetings 
We currently anticipate three CPIC meetings this year related to the Legacy Parkway and I-15 
North projects.  In addition to these meetings, the Legacy Parkway team will be holding more 
meetings once development of the Legacy SEIS is initiated, and the I-15 North team will be 
holding more meetings as their process progresses.   
 
The first CPIC meeting is scheduled for Thursday, July 10, 2003, from 2:00 to 4:00 p.m., at the 
Bountiful City Hall, 790 South 100 East, Bountiful, Utah.  The first meeting will provide a status 
update on the I-15 North reevaluation and an opportunity to address Legacy Parkway topics, 



including the proposed trail, the narrower right-of-way, and the D&RG Regional Alignment.  
The following issues will be covered: 
 
 How would a roadway alignment within the D&RG corridor impact your community? 

 
 Where would you like to see a trail in your community, if a trail is not proposed adjacent to 

the Legacy Parkway? 
 
The second CPIC meeting is proposed for late July or early August.  The meeting will address 
the findings of the I-15 North reevaluation and sequencing and integration of the Legacy 
Parkway project.  
 
Your Response 

We request your response to our invitation by Thursday, June 26, 2003.  You may respond by 
calling or emailing Kimberly Stevens at 801-951-1026 ext. 317 or kstevens@jsanet.com.  If you 
have any questions about the CPIC, please call Nancy Kang at the Corps (801-295-8380 ext. 14) 
or Greg Punske at FHWA (801-963-0078 ext. 237). 
 
Sincerely, 
 
 
 
     
Nancy Kang       
Chief, Utah Regulatory Office    
U.S. Army Corps of Engineers   

  

 

cc: Greg Punske, Project Development Engineer, FHWA 
Andrew Gemperline, UDOT 

enclosure 
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Recipient List 
 
Chuck Chappell 
Wasatch Front Regional Council 
295 N. Jimmy Doolittle Road 
Salt Lake City, UT 84116 
 
Mick Crandall 
UTA 
221 West 2100 South 
Salt Lake City, UT 84115 
 
Stephen Holbrook 
Executive Director 
Envision Utah 
254 S. 600 E. 
Salt Lake City, UT  84102 
 
 
David Schaller 
8P-R 
US EPA, Region 8 
999 18th Street, Suite 300 
Denver, CO  80202-2466 
 
Roger Borgenicht 
Chair, Future Moves Coalition for 
Utahns for Better Transportation 
218 E. 500 S. 
Salt Lake City, UT  84111 
 
Nina Dougherty 
Sierra Club 
Utah Chapter Office 
2120 S. 1300 E. 
Suite 204 
Salt Lake City, UT  84106-3785 
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November 18, 2003 
 
Field Supervisor 
United States Department of the Interior 
Fish And Wildlife Service 
2369 West Orton Circle 
West Valley City, Utah 84119 

 

 
RE: Environmental Re-Evaluation of the Legacy Parkway Final Environmental Impact 

Statement 
 
 
Dear Field Supervisor: 
 
The proposed Legacy Parkway would be a four-lane, limited-access, divided highway extending 
approximately 22.5 kilometers (14 miles) from Interstate 215 at 2100 North in Salt Lake City 
northward to I-15 and U.S. 89, near Farmington, Utah (see attached project location figures).  The 
primary purpose of the Legacy Parkway project is to provide a portion of the transportation facilities 
needed in the North Corridor to accommodate the safe and efficient movement of people and goods 
projected for the year 2020. 
 
A Final Environmental Impact Statement (FEIS) for the Legacy Parkway was released in June 2000, 
however, The United States Court of Appeals, 10th Circuit remanded the FEIS in September 2002 for 
further consideration.  Under direction of the Federal Highway Administration and U.S. Army Corps 
of Engineers, an Environmental Re-evaluation of the Legacy Parkway Final Environmental Impact 
Statement (FEIS) is being prepared to support drafting of the Legacy Parkway Supplemental 
Environmental Impact Statement (SEIS).   
 
 
 
 
 



Section 4.15 of the FEIS presented the following as federally listed Threatened or Endangered species 
potentially affected:  

           
                         Species         

Common Name   Scientific Name   Status   
Known or 

Potential Effect   
           

Ute ladies’ tresses Spiranthes diluvialis  Threatened No effect; not located in 
study area 

Bald Eagle   Haliaeetus leucocephalus Threatened Likely to be affected 

Mountain Plover  Charadrius montanus  Proposed Threatened 
Not likely to be affected 
because distribution is 
outside study area 

 

A Final Formal Biological Opinion for the Legacy Parkway project was received from the USFWS, 
dated February 11, 1999, wherein the Service concurred with a biological assessment that the 
proposed project may affect and is likely to adversely affect the bald eagle and peregrine falcon (Falco 
peregrinus).  The Biological Opinion also states that the Legacy Parkway is not likely to jeopardize 
the continued existence of the bald eagle and that no critical habitat has been designated for the bald 
eagle in Utah, so none would be affected.   
A letter from the USFWS dated September 17, 1999, acknowledged the removal of the peregrine 
falcon from the federal list of endangered and threatened wildlife, and stated that the terms and 
conditions of its former Biological Opinion are no longer considered nondiscretionary with respect to 
the peregrine falcon.  Nevertheless, the USFWS still recommended implementing all strategies 
outlined in the Biological Opinion to prevent any violations under the Migratory Bird Treaty Act.   

Please let us know if the USFWS still concurs with the determination outlined in the Biological 
Opinion and whether information provided from the FEIS remains current for the subject proposed 
project. 
 
Sincerely, 

HDR, Inc. 
 
 
Mike Perkins 
Biologist 
Legacy Parkway Team 
360 North 700 West, Suite F 
North Salt Lake, UT 84054 
 
cc: project files 
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SUMMARY SHEET 
 
1. 

 
Project: 

 
SP-0067(1)0: Legacy Parkway 
 

2. Location Salt Lake to Farmington, Salt Lake and Davis Counties, Utah 
 

3. Funding: State 
 

4. Lead Federal Agency: Federal Highway Administration & U.S. Army Corps of Engineers 
 

Author(s) Title 5. Inventory/Evaluation 
Reports: 
  (Colman and 

Coleman et. al. 
1998  
 
(Colman 1999)  
 
 
(Overstreet, 
Seacat et. al., 
2004)   
 
 
 (Wright 2001), 
 
 
 
(Elsken 2004),  
 
 
 
 
 
(Seddon & 
Lundin, 2003), 
 
(Seddon, et. 
al. 2004) 

A Cultural Resources Inventory of the Proposed 
Legacy-West Davis Highway in Davis and Salt 
Lake Counties, Utah 
 
Cultural Resource Inventory of Wetland 
Mitigation Areas for the Legacy Parkway, 
 
Supplemental Cultural Resources Report for the 
Proposed Legacy Highway Project from Salt 
Lake City, Salt Lake County to Kaysville, Davis 
County, Utah 
 
Class III Cultural Resource Inventory for the 
Legacy Nature Preserve, Davis County, Utah 
 
 
Documentation of the Woodman Townsite, the 
Antelope Island Improvement Company Boat 
Landing, the Lake Shore Bathing Resort, and 
Associated Features for the Legacy Parkway 
Project in Davis County, Utah 
 
Site DV94: A Human Remains Discovery in the 
Jordan River Wetlands, Davis County, Utah 
 
Industrial Debris and the Bottle Louse:  Data 
Recovery at the Lagoon Drive Discovery Site 
(42DV 93) on the Legacy Parkway project, 
Farmington, Davis County, Utah 

6. Historic Properties: See Table 1. 
 
Alt. A 42Dv2, 42Dv94, 42Dv97, D&RG railroad, 10 N 

650 W, Farmington, Clark Lane Historic 
District, 662 W Clark Lane, Farmington 

7. Affected Historic 
Properties: 
 

Alt. B 42Dv2, 42Dv70, 42Dv77, 42Dv90, 42Dv94, 
D&RG railroad, 1300 Glover Lane, Farmington, 
Clark Lane Historic District, Farmington, 662 W 
Clark Lane, Farmington, 10 N 650 W, 
Farmington 
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  Alt. C 42Dv2, 42Dv94, 42Dv97, D&RG railroad, Clark 
Lane Historic District, Farmington, 662 W Clark 
Lane Farmington, 10 N 650 W, Farmington 

Alt. D&E 42Dv2, 42Dv94, 42Dv97, D&RG railroad, Clark 
Lane Historic District, Farmington, 662 W Clark 
Lane Farmington, 10 N 650 W, Farmington 

Redwood Alt. 42Dv2, 42Dv67, 42Dv94, 836 S Redwood 
Woods Cross, 918 S Redwood, Woods Cross, 
946 S Redwood, Woods Cross, 974 S 
Redwood, Woods Cross, 1650 S Redwood, 
Woods Cross, 2018/2020 S Redwood, Woods 
Cross, 2408 S Redwood, Woods Cross, 1095 
N Redwood, North Salt Lake, D&RG railroad, 
Clark Lane Historic District, Farmington, 662 W 
Clark Lane Farmington, 10 N 650 W, 
Farmington 

Alt. A 42Dv2, 42Dv94, 662 W Clark Lane, 
Farmington, 10 N 650 W, Farmington 

Alt. B 42Dv70, 42Dv77, 42Dv90, 1300 Glover Lane, 
Farmington, 662 W Clark Lane Farmington,   
10 N 650 W, Farmington 

Alt C 42Dv2, 42Dv94, 662 W Clark Lane, 
Farmington, 10 N 650 W, Farmington 

Alt D&E 42Dv2, 42Dv94, 662 W Clark Lane, 
Farmington, 10 N 650 W, Farmington 

Redwood Alt.  42Dv2, 42Dv67, 42Dv94, 836 S Redwood 
Woods Cross, 918 S Redwood, Woods Cross, 
946 S Redwood, Woods Cross, 974 S 
Redwood, Woods Cross, 1650 S Redwood, 
Woods Cross, 2018/2020 S Redwood, Woods 
Cross, 2408 S Redwood, Woods Cross, 1095 
N Redwood, North Salt Lake, 662 W Clark 
Lane, Farmington, 10 N 650 W, Farmington 

  

8. Project Effect: 
Adverse Effect 
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Table 1:  Sites Recorded during the Surveys 
 
 

 
In-Period Historic Structures 

 
Address City Year Type Eligibility  

326 Burke Lane Farmington 1920 Hall Parlor House N  
1300 Glover Lane Farmington 1950 Animal Facility Y  

415 S 650 W Farmington 1950 Animal Facility Y  
637 S 650 W Farmington 1910 Cross Wing 

House/Animal 
Facility 

Y * 

2120 S 650 W Farmington 1930 Animal Facility Y  
1515 N 1100 W W. Bountiful 1920 Foursquare House Y  
2125 N 1100 W W. Bountiful 1940 Animal Facility Y  
772 S Redwood Woods Cross 1930 Bungalow House N  
808 S Redwood Woods Cross 1930 Bungalow House N  
836 S Redwood Woods Cross 1950 WWII Era Cottage Y  
864 S Redwood Woods Cross 1930 Bungalow House N # 
918 S Redwood Woods Cross 1920 Cross Wing House Y  
946 S Redwood Woods Cross 1950 WWII Era Cottage Y * 
974 S Redwood Woods Cross 1920 Bungalow House Y  
1430 S Redwood Woods Cross 1920 Cross Wing House N * 
1452 S Redwood Woods Cross 1950 WWII Era Cottage Y  
1650 S Redwood Woods Cross 1920 Cross Wing House Y * 

2018/2020 S 
Redwood 

Woods Cross 1920 Cross Wing House Y  

2408 S Redwood Woods Cross 1950 WWII Era Cottage Y  
1095 N Redwood N. Salt Lake 1950 WWII Era Cottage Y  

ca. 900 N Redwood N. Salt Lake 1905 Foursquare House Y  
3290 N 2200 W N. Salt Lake 1950 Ranch House Y  
3200 N 2200 W N. Salt Lake 1955 Ranch House Y  
2790 N 2200 W N. Salt Lake 1950 WWII Era Cottage N # 
2770 N 2200 W N. Salt Lake 1920 Foursquare House Y  
2704 N 2200 W N. Salt Lake 1950 WWII Era Cottage N  
2662 N 2200 W N. Salt Lake 1930 Bungalow House Y  
2650 N 2200 W N. Salt Lake 1950 WWII Era Cottage Y  

2664 N Rose Park 
Lane 

N. Salt Lake 1910 Foursquare House Y  

393 W State Street Farmington 1910 Cross Wing House N  
Clark Lane Historic 

District 
Farmington Varies District Y * 

662 W Clark Lane/ 
650 W. Clark Lane 

Farmington 1950 Animal Facility Y * 

10 N. 650 West Farmington 1910 Temple Form 
House 

Y * 

453 W Glovers Lane Farmington 1955 WWII Era Cottage N  
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Archaeological Sites 
 

Site Number Type Eligibility  
42Dv2 Prehistoric Y * 
42Dv3 Prehistoric ?  
42 Dv4 Prehistoric ?  
42 Dv22 Prehistoric N  
42 Dv35 Prehistoric Y  
42Dv67 Historic Y * 
42Dv68 Historic N * 
42Dv69 Historic N # 
42Dv70 Prehistoric Y * 
42Dv71 Historic N * 
42Dv72 Prehistoric Y * 
42Dv73 Historic N * 
42Dv74 Multi-Component Y * 
42Dv75 Historic N * 
42Dv76 Prehistoric Y * 
42Dv77 Prehistoric Y * 
42Dv80 Prehistoric Y *** 
42Dv88 Prehistoric Y *** 
42Dv89 Historic N # 
42Dv90 Historic Y  
42Dv91 Historic N ** 
42Dv92 Historic N ** 
42Dv93 Historic N  
42Dv94 Prehistoric Y  
42Dv97 Historic Not Evaluated  
42Dv98 Multi-Component Y  
42Dv102 Historic N  
42Dv103 Historic N  
42Dv112 Historic N  
42Dv113 Historic N  
   
42Sl154/182 Multi-Component Y * 
42Sl155 Prehistoric N * 
42Sl197 Prehistoric N  
42Sl241 Historic N * 
42Sl242 Multi-Component Y * 
42Sl243 Historic N * 
42Sl244 Prehistoric N * 
42Sl245 Multi-Component N * 
42Sl246 Prehistoric Y * 
42Sl247 Historic N * 
42Sl248 Prehistoric Y * 
42Sl249 Prehistoric N * 
42Sl250 Historic N * 
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42Sl251 Historic N * 
42Sl252 Prehistoric N * 
42Sl253 Historic N * 
42Sl254 Historic N * 
42Sl255 Historic Y * 
D&RG Railroad Historic Y  
UP Railroad Historic Y  
* = Eligibility determined with SHPO concurrence in August 31, 1998 DOE/FOE 
** = Eligibility determined with SHPO concurrence in July 18, 2002 DOE/FOE 
*** = Eligibility determined with SHPO concurrence in June 5, 2002 DOE/FOE 
# = Change in eligibility determination from previous DOE/FOE 
 
 
 

Introduction 
 This documentation is a Determination of Eligibility and Finding of Effect (DOE/FOE) for 
State highway project No. SP-0067(1)0; Legacy Parkway, Salt Lake and Davis Counties, Utah.  
This project will comply with all federal regulations because it has the potential to use Federal-
aid highway funds.  This document specifies the consideration given to historic properties in 
accordance with Section 106 of the National Historic Preservation Act of 1966, as amended, 
and 36 CFR 800: Protection of Historic Properties.  The Federal Highway Administration, Utah 
Division (FHWA) and the U.S. Army Corps of Engineers are the lead federal agencies for 
purposes of Section 106.  The Utah Department of Transportation (UDOT) is the state highway 
agency coordinating this project, and is the applicant for federal funds.  A summary sheet 
condensing pertinent project data is provided at the beginning of this document to expedite 
Section 106 reviews.   
 
 A DOE/FOE was prepared for the Legacy Parkway project originally on August 31, 1998.  
A lawsuit was filed subsequent to the Record of Decision on the Environmental Impact 
Statement (EIS) prepared for the project.  Based upon the results of the lawsuit, a Supplemental 
EIS will be prepared.  This DOE/FOE re-examines and re-evaluates site eligibility and effects 
based upon proposed project design changes and the passage of time.  This DOE/FOE 
replaces the August 31, 1998 DOE/FOE and will be used to evaluate impacts to historic 
properties in the Supplemental EIS.  Differences in the reporting of historic properties between 
this document and the 1998 DOE/FOE are the result of additional inventories, more properties 
becoming in-period, and non-project related demolition/removal of historic standing structures.  
It should be noted that several sites eligible for the NRHP have been affected by construction 
work that took place on the project prior to the injunction.  Portions of 42Dv2 have been 
excavated.  Additional DOE/FOEs have been prepared for actions related to the project.  They 
include a DOE/FOE dated July 18, 2002 for the Legacy Nature Preserve Questar Gas Utility 
Relocation and a June 5, 2002 DOE/FOE for a Cultural Resource Inventory of the Legacy 
Nature Preserve.  Sites that have had prior eligibility determinations with SHPO concurrence are 
noted in Table 1.   
 
 Based upon the Record of Decision issued on the initial Legacy Parkway project, one 
historic property determined to be adversely affected was documented and removed, in 
accordance with the provisions of the associated Memorandum of Agreement (MOA).  That 
property is the White House at 10N 650 W in Farmington.  Please note that the White House 
has been completely removed.  For the purposes of this document, and the Supplemental EIS, 
this property will be listed as having an adverse effect from all alternatives.  Additionally, 
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because impacts to 42Dv2 and 42Dv94 have already occurred, these sites will be listed as 
having an adverse effect from all alternatives. 
 

Project 
 
 The proposed project consists of constructing a new four-lane facility with median and 
shoulders.  The Legacy Parkway project area runs from approximately 2100 North in North Salt 
Lake to just north of Burton Lane north of Farmington.  Several build alternatives and a No 
Action Alternative are being considered.  Each of the build alternatives are four-lane, divided, 
limit-access highways, but each are on different alignments.  This DOE/FOE will determine 
eligibility of historic properties within the project area and the effects that the various alternatives 
will have on those properties eligible for the National Register of Historic Places (NRHP). 
 
 
Project Alternatives  
 
 The build alternatives are shown in the attached map(s).  The build alternatives are 
identified by the following titles:  Alternative A, Alternative B, Alternative C, Alternative D & E, 
and the Redwood Road Alternative.  Alternative D & E are combined in this discussion as they 
follow an identical alignment.  The difference is that D includes a 328-foot right-of-way width and 
E has a 312-foot width.  Impacts to Historic and Archaeological resources are the same, 
regardless of the reduction of width.  The Redwood Road Alternative is receiving a cursory 
evaluation based upon existing data.  Should this alternative be selected, additional cultural 
resource surveys would need to be performed in accordance with the provisions for phased 
identification in 36 CFR 800.4(b)(2). 
 

Historic and Archaeological Resources 
 
 The effort to identify and evaluate all historic and archaeological resources within the 
area of potential effects (APE), as defined by 36 CFR 800.2(c), has been completed and 
reported in several volumes.  These volumes are:  
 

Author(s) Title 
Colman and Coleman 
et. al. 1998 

A Cultural Resources Inventory of the Proposed Legacy-West Davis 
Highway in Davis and Salt Lake Counties, Utah 

Colman 1999 Cultural Resource Inventory of Wetland Mitigation Areas for the 
Legacy Parkway 

Overstreet, Seacat et. 
al., 2004 

Supplemental Cultural Resources Report for the Proposed Legacy 
Highway Project from Salt Lake City, Salt Lake County to Kaysville, 
Davis County, Utah 

Wright 2001 Class III Cultural Resource Inventory for the Legacy Nature 
Preserve, Davis County, Utah  

Elsken 2004 Documentation of the Woodman Townsite, the Antelope Island 
Improvement Company Boat Landing, the Lake Shore Bathing 
Resort, and Associated Features for the Legacy Parkway Project in 
Davis County, Utah 

Seddon & Lundin, 2003 Site DV94: A Human Remains Discovery in the Jordan River 
Wetlands, Davis County, Utah 

Seddon, et. al. 2004  Industrial Debris and the Bottle Louse:  Data Recovery at the 
Lagoon Drive Discovery Site (42DV 93) on the Legacy Parkway 
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project, Farmington, Davis County, Utah 
  
The inventory and evaluation efforts have been conducted in accordance with the Secretary of 
the Interior’s Standards and Guidelines for Archaeology and Historic Preservation (48 Federal 
Register Part IV). 
 
Inventory 
 A total of 85 in-period structures and sites were identified during the inventories for this 
project.  Many more structures are located within the project area, but only those historic or 
archaeological resources dating prior to 1959 were included for evaluation in the inventories.  
Included in the various reports for this project, there are a total of 50 prehistoric and historic 
sites and 35 historic standing structures.  Of these properties, 20 prehistoric and historic sites 
and 25 historic standing structures are considered eligible for the NRHP under one or more 
criteria.  Two prehistoric sites remain unevaluated for eligibility.  Two could not be located in the 
field (42Dv3 and 42Dv4) and the other will require additional testing to make a determination 
(42Dv97). 
 
Evaluation 
 In accordance with 36 CFR 800.4(a-d), the NRHP criteria have been applied to all 83 in-
period sites.  All of the sites are identified below by either an address or a site number.  The 
UDOT/FHWA has made determinations on each of the sites below based upon NRHP 
requirements 
 

For a complete list of the sites located during the Legacy Parkway surveys, both eligible 
and non-eligible, see Table 1. All sites from Table 1 are described briefly below and are 
accompanied by an eligibility determination.  A more thorough discussion of each of the sites 
can be found in the attached reports. 

 
Historic Structures 
 
All of the standing historic structures are determined eligible under criterion C.  Because they 
are eligible for their architecture, boundaries of these historic properties only include the 
structural elements that contribute to the properties significance.   
 
326 Burke Lane – This is a 1920’s hall parlor house that has had substantial alterations.  The 
UDOT/FHWA has determined it ineligible for the NRHP. 
  
1300 Glover Lane, Farmington – This is a ca. 1950’s animal facility consisting of several 
outbuildings.  The UDOT/FHWA has determined this site eligible for the NRHP under criterion 
C. 
 
415 S 650 W, Farmington – This is a ca. 1950’s barn. The UDOT/FHWA has determined this 
site eligible for the NRHP under criterion C. 
 
637 S 650 W, Farmington – This originally was a cross wing house from 1910 that has since 
been used to house animals.  The UDOT/FHWA has determined this site eligible for the NRHP 
under criterion C. 
 
2120 S 650 W, Farmington – This is a ca. 1930’s barn.  The UDOT/FHWA has determined this 
site eligible for the NRHP under criterion C. 
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1515 N 1100 W, West Bountiful – This is a 1920’s Foursquare house.  The UDOT/FHWA has 
determined this site eligible for the NRHP under criterion C. 
 
2125 N 1100 W, West Bountiful—This is a 1940’s era animal facility.  The UDOT/FHWA has 
determined this eligible for the NRHP under criterion C.  
 
772 S. Redwood Road, Woods Cross –This is a 1930’s bungalow with alterations.  The 
UDOT/FHWA has determined it ineligible for the NRHP. 
 
808 S. Redwood Road, Woods Cross – This is a 1930’s bungalow with alterations.  The 
UDOT/FHWA has determined it ineligible for the NRHP. 
 
836 S Redwood Road, Woods Cross – This is a 1950’s World War II (WWII) Era Cottage.   The 
UDOT/FHWA has determined this house eligible for the NRHP under criterion C. 
 
864 S. Redwood Road, Woods Cross -- This is a 1930’s bungalow with alterations.  The 
UDOT/FHWA has determined it ineligible for the NRHP.  
 
918 S Redwood Road, Woods Cross – This is a 1920’s Cross Wing House.  The UDOT/FHWA 
has determined this house eligible for the NRHP under criterion C. 
 
946 S Redwood Road, Woods Cross – This is a 1950’s WWII Era Cottage.   The UDOT/FHWA 
has determined this house eligible for the NRHP under criterion C. 
 
974 S Redwood Road, Woods Cross – This is a 1920’s Bungalow house.  The UDOT/FHWA 
has determined this house eligible for the NRHP under criterion C. 
 
1430 S Redwood Road, Woods Cross – This is a 1920’s Cross Wing House with alterations.  
The UDOT/FHWA has determined the house ineligible for the NRHP. 
 
1452 S Redwood Road, Woods Cross – This is a 1950’s WWII Era Cottage.  The UDOT/FHWA 
has determined the house eligible for the NRHP under criterion C. 
 
1650 S Redwood Road, Woods Cross -- This is a 1920’s Cross Wing House.  The 
UDOT/FHWA has determined this house eligible for the NRHP under criterion C. 
 
2018/2020 S Redwood Road, Woods Cross -- This is a 1920’s Cross Wing House.  The 
UDOT/FHWA has determined this house eligible for the NRHP under criterion C. 
 
2408 S Redwood Road, Woods Cross -- This is a 1950’s WWII Era Cottage.   The 
UDOT/FHWA has determined this house eligible for the NRHP under criterion C. 
 
1095 N Redwood Road, North Salt Lake -- This is a 1950’s WWII Era Cottage.   The 
UDOT/FHWA has determined this house eligible for the NRHP under criterion C. 
 
ca. 900 N Redwood Road, North Salt Lake – This is a 1900’s Foursquare house.  The 
UDOT/FHWA has determined this house eligible for the NRHP under criterion C. 
 
3290 N 2200 W, North Salt Lake – This is a 1950’s Ranch style house.  The UDOT/FHWA has 
determined this house eligible for the NRHP under criterion C. 
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3200 N 2200 W, N. Salt Lake –This is a 1950’s era ranch style house.  The UDOT/FHWA has 
determined it eligible for the NRHP under criterion C. 
 
2790 N 2200 W, N. Salt Lake – This is a 1950’s WWII era cottage with alterations.  The 
UDOT/FHWA has determined it ineligible for the NRHP. 
 
2770 N 2200 W, N. Salt Lake – This is a 1920’s foursquare home.  The UDOT/FHWA has 
determined it eligible for the NRHP under criterion C. 
 
2704 N 2200 W, N. Salt Lake – This is a 1950’s WWII era cottage with alterations.  The 
UDOT/FHWA has determined it ineligible for the NRHP.  
 
2662 N 2200 W, N. Salt Lake – This is a 1930’s bungalow style house. The UDOT/FHWA has 
determined it eligible for the NRHP under criterion C. 
 
2650 N 2200 W, N. Salt Lake – This is a 1950’s WWII era cottage.  The UDOT/FHWA has 
determined it eligible for the NRHP under criterion C. 
 
2664 N Rose Park Lane, N. Salt Lake – This is a 1910’s era foursquare house.  The 
UDOT/FHWA has determined it eligible for the NRHP under criterion C. 
 
393 W State Street, Farmington –This is a 1910’s era cross wing house with alterations.  It is 
located in the Clark Lane Historic District. The UDOT/FHWA has determined that it does not 
contribute to the district and it is individually not eligible for the NRHP.  
 
Clark Lane Historic District, Farmington – This is a listed historic district. 
 
662 W. Clark Lane, Farmington – This is a 1950’s era animal facility.  The UDOT/FHWA 
determines that the structure is eligible for the NRHP under criterion C. 
 
10 N 650 W, Farmington – This was a 1910 era Temple Form home.  It was removed as part of 
the initial Legacy Highway effort in accordance with the MOA. 
 
453 W Glovers Lane, Farmington – This is a 1950’s WWII era cottage with alterations.  The 
UDOT/FHWA has determined it ineligible for the NRHP. 
 
 
 
Archaeological Resources  
 
42Dv2 – This property is a large Prehistoric campsite spanning both the prehistoric and historic 
periods. Excavation were begun in accordance with the original MOA.  Excavations were halted 
prior to completion.  During the excavation, human remains were encountered.  This site is 
determined eligible for the NHRP under criterion D. 
 
42Dv3 – This site was identified in the literature search.  Site forms did not provide sufficient 
information to locate the site in the field.  Because it could not be located, its eligibility is 
undetermined. 
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42Dv4 – This is a prehistoric site that was encountered in the literature search but was not 
found in the field.  Location information was insufficient to locate it and as such, eligibility is 
undetermined. 
 
42Dv22 – This is a prehistoric human burial located during the earthmoving activities at the 
Bountiful city dump.  The burial was removed and the site is not eligible for the NRHP. 
 
42Dv35 – Is a prehistoric lithic and groundstone scatter.  It has previously been determined 
eligible for the NRHP under criterion D. 
 
42Dv67 – This is a homestead site west of Woods Cross in the Salt Lake Valley.  It consists of a 
collapsed stone, brick, and frame house and the remains of eight outbuildings.  Historic trash is 
present.  Data recovery potential is high.  It is eligible for the NRHP under criteria C and D. 
 
42Dv68 – This site consists of six structures, two brick and four metal.  There are debris 
mounds indicative of three other structures that are now collapsed.  A rail spur runs directly into 
the site.  This site has been removed in association with the Foxboro Development.  The 
UDOT/FHWA has determined the site ineligible for the NRHP. 
 
42Dv69 – This site appears to be associated with 42 DV 68.  It also contains six structures, two 
of brick and four of metal.  The site has been removed in association with the Foxboro 
Development.   The UDOT/FHWA has determined the site ineligible for the NRHP.   
 
42Dv70 – Auger testing revealed subsurface artifacts at this site including mano fragments, 
lithic tools and debris, and a diagnostic Fremont sherd.  The UDOT/FHWA has determined the 
site eligible for the NRHP under criterion D. 
 
42Dv71 – This is a well consisting of a large metal pipe extending about 20 cm above the 
ground, a stump of a wooden pole and a long, curved piece of metal.  There is little potential for 
subsurface deposits, data recovery potential is minimal, and no association can be made to a 
person or event.  Because of this, the UDOT/FHWA has determined the site ineligible. 
 
42Dv72 – This site is an open camp site near the Jordan River.  The site surface exhibited lithic 
debitage, fire-cracked rock, and groundstone fragments.  Diagnostic Fremont sherds were also 
present.  The UDOT/FHWA has determined the site eligible for the NRHP under criterion D. 
 
42Dv73 – This site consists of over 100 shards of glass.  In addition, the site contains 20 pieces 
of white stoneware, all apparently from a single plate.  The site bears no indication of buried 
deposits.  Because of the limited potential for data recovery and the lack of association with a 
person or event, the UDOT/FHWA has determined this site ineligible. 
 
42Dv74 – This is a multi-component site containing lithic material, fire-cracked rock, faunal bone 
and groundstone fragments.  The historic component is a stone and brick foundation, shards of 
historic glass, and an irrigation ditch and two ponds.  The UDOT/FHWA has determined this site 
eligible for the NRHP under criterion D. 
 
42Dv75 – This site is the remains of a water conveyance system.  It includes 12-18 inch wide 
open metal pipe held in place by a 2 x 4 inch wooden slat framework.  The site exhibits low 
potential for yielding new information on the region’s history and is not connected with a person 
or event of note.  Because of this, the UDOT/FHWA has determined this site ineligible. 
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42Dv76 – Auger testing revealed diagnostic late prehistoric body and rim sherds, chipped stone 
debitage, and faunal bone.  The UDOT/FHWA has determined this site eligible for the NRHP 
under criterion D. 
 
42Dv77 – Auger testing revealed this site after an obsidian flake was observed on the surface.  
Thirteen artifacts were recovered including unburned faunal bone, a McKean Lancolate point 
base of obsidian, and lithic debitage.  The UDOT/FHWA has determined this site eligible for the 
NRHP under criterion D. 
 
42Dv80 –This is an lithic and ceramic scatter located on an old Jordan River channel.  Purple 
glass fragments are also associated with the site.  The UDOT/FHWA has determined this site 
eligible for the NRHP under criterion D. 
 
42Dv88 –This site is a prehistoric lithic and ceramic scatter.  Artifacts include lithic debitage and 
tools, prehistoric ceramics, and fire-cracked rock.  The UDOT/FHWA has determined this site 
eligible for the NRHP under criterion D. 
 
42Dv89 – This site consists of two historic earthen and rock slag berms associated with 24 
wooden posts located on the marshy eastern shore of Farmington Bay.  The elements may 
relate to a rail spur and dock associated with the Lake Shore Resort.  In a determination made 
June 5, 2002, the UDOT then determined this site eligible for the NRHP.  However, because 
this site does not appear to contain significant cultural data, and there is little potential for this 
site to contribute to specialized research questions, the UDOT/FHWA has determined this site 
ineligible. 
 
42Dv90 – This site consists of a buried historical debris deposit, burned structural material and 
three concrete foundations.  The UDOT/FHWA has determined this site eligible for the NRHP 
under criterion D. 
 
42Dv91 -- This is a earthen water diversion ditch.  No structures or features associated with the 
ditch were located.  Because of the lack of association with any important person or event, the 
UDOT/FHWA has determined this site ineligible. 
 
42Dv92 -- This is an earthen water diversion ditch.  No structures or features associated with 
the ditch were located.  Because of the lack of association with any important person or event, 
the UDOT/FHWA has determined this site ineligible. 
 
42Dv93 – This is a historic trash scatter located by construction monitoring of the Legacy 
Parkway project.  The site consists of a historical/trash debris deposit of glass, ceramics, and 
metal.  Because it was discovered during construction, data recovery and excavation has taken 
place.  The UDOT/FHWA has determined this site ineligible for the NRHP because data 
recovery has provided a valid sample of the deposit and physical remains capable of yielding 
relevant information. 
 
42Dv94 – This site consists of human remains discovered eroding from the margins of the City 
Drain Canal in North Salt Lake City, Utah.  The human remains have been fully excavated, but 
because there is sufficient potential for additional remains to be present in the area, the 
UDOT/FHWA has determined this site eligible for the NRHP.   
 
42Dv97  -- This is a privy located at 1395 W. Parish Lane, Centerville that was discovered 
during property acquisition.  In consultation with the Utah SHPO, it was determined that testing 
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would be necessary to determine the eligibility of the site.  Because the current injunction 
prohibits ground disturbance, the UDOT/FHWA has decided to test the site when and if the 
injunction is lifted.  If testing occurs, the UDOT/FHWA will determine eligibility at that time. 
 
42Dv98 – This is a multi-component site consisting of a prehistoric lithic and ceramic scatter 
and a historical trash scatter.  The prehistoric assemblage consists of one ceramic fragment, 
one groundstone fragment, one projectile point tip and approximately 20 lithic flakes.  The 
historic component contains four ironstone plate fragments and three glass fragments.  The 
historic debris was scattered across the site.  A 1 x 1 meter test pit was dug to test the 
prehistoric component.  Prehistoric artifacts were recovered from the pit to a depth of 25 cm.  
Based upon this information, the UDOT/FHWA has determined the prehistoric component of the 
site eligible for the NRHP under criterion D and the historic component is determined to be a 
non-contributory part of the site. 
 
42Dv102 – This is a historic artifact scatter consisting of glass and ceramics.  Rodent burrowing 
and utility excavation have heavily impacted the site.  The UDOT/FHWA has determined this 
site ineligible for the NRHP.  
 
42Dv103 – This is a historic abandoned sewer line located in the Legacy Nature preserve.  The 
site consists of to 685 m long east-west oriented rows of concrete risers and two concrete 
frames.  Overall, the site is in poor condition due to decay and dismantling.  The UDOT/FHWA 
has determined this site ineligible for the NRHP. 
 
42Dv112 – This is the townsite of Woodman.  This includes five east/west blocks and four 
north/south blocks laid out in a grid pattern.  Apparently all that was done with the townsite was 
to blade the roads.  Two capped wells may be related to the townsite as well.  Because it is 
unlikely that the site contains buried deposits, and no additional surface artifacts are associated 
with the site, the UDOT/FHWA has determined this site ineligible for the NRHP. 
 
42Dv113 –This site is a historic boat landing consisting as an earthen and slag berm.  Because 
this site does not appear to contain significant cultural data, and there is little potential for this 
site to contribute to specialized research questions, the UDOT/FHWA has determined this site 
ineligible for the NRHP. 
 
42Sl154/182 – This is a multi-component site consisting of a prehistoric lithic scatter and an 
historic glass scatter.  Based upon testing, the prehistoric component appears to be an open 
Archaic site.  The UDOT/FHWA has determined this site eligible for the NRHP under criterion D.   
 
42Sl155 – This site is an open lithic scatter.  Two possible diagnostic projectile points were 
recovered from the site, but testing showed there was no depth to the cultural deposits.  
Because the potential for data recovery is limited, the UDOT/FHWA has determined this site 
ineligible. 
 
42Sl197 – This is a Fremont site recorded in 1994 located near North Temple and west of 
Redwood Road.  Little information is available from the site form and it has been determined 
ineligible for the NRHP. 
 
42Sl241 – This is a historic trash scatter containing glass shards, bricks, metal strips, ceramic 
sherds, and other metal objects.  Because the site lacks buried cultural deposits and is not 
associated with a noteworthy person or event, the UDOT/FHWA has determined the site 
ineligible. 
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42Sl242 – This is a multi-component site consisting of an open prehistoric camp and an historic 
trash scatter.  A test pit revealed buried cultural deposits and data recovery potential for the 
prehistoric component of the site.  The UDOT/FHWA has determined the site eligible for the 
NRHP under criterion D. 
 
42Sl243 – This is an historic open trash scatter consisting of glass, ceramics, and terra cotta 
ceramics.  The site lacks depth of cultural fill and no association can be made with any 
noteworthy event or person.  The UDOT/FHWA has determined the site ineligible. 
 
42Sl244 – This is a prehistoric open camp.  The site contains two manos.  Interviews with the 
property owner revealed that the land has been plowed over many times and the owner does 
not recollect seeing any other type of artifact besides groundstone.  Two test pits were dug, 
recovering quartizite shatter, faunal bone, a charcoal sample, and historic metal.  Because of 
the limited amount of artifacts on the surface, the instability of the site, and the lack of artifact 
recovery from the test pits, the UDOT/FHWA has determined the site ineligible. 
 
42Sl245 – This multi-component site contains a prehistoric open lithic scatter and a historic 
trash scatter.  The site is located in a plowed alfalfa field.  Three test pits were dug, with only 
one groundstone fragment being recovered.  The lack of artifacts in the test pits suggests 
limited potential for data recovery.  In addition, the agricultural modifications to the land have 
affected the integrity of the site.  Because of this, the UDOT/FHWA has determined this site 
ineligible.   
 
24Sl246 – This site is a prehistoric open lithic scatter containing three diagnostic projectile 
points, lithic flakes, and groundstone.  Two test pits were dug with additional artifacts being 
recovered.  Based upon the buried cultural deposits, the diagnostic points, and other artifacts, 
the UDOT/FHWA has determined this site eligible under criterion D. 
 
42Sl247 – This is a historic trash scatter located in an alfalfa field.  The artifacts included 
numerous glass fragments and sherds from ceramic plates.  The site has no evidence for 
cultural depth and has been perpetually disturbed by agricultural activities.  The UDOT/FHWA 
has determined this site ineligible. 
 
42Sl248 – This is a prehistoric lithic scatter consisting primarily of lithic debitage.  Two test pits 
were dug revealing additional lithic material.  Because of the large quantity of chipped stone on 
the surface and test pits, the UDOT/FHWA has determined this site eligible under criterion D. 
 
42Sl249 – This is a prehistoric lithic scatter with chipped stone and fire-cracked rock.  Three test 
pits were dug with very few artifacts recovered.  Because of the lack of cultural depth, the 
UDOT/FHWA has determined this site ineligible. 
 
42Sl250 – This is a historic trash scatter with cans, glass, metal fragments, milled wood, and 
white-ware ceramics.  Data recovery potential is low and it is unlikely to be able to link this site 
with a person or event of importance.  The UDOT/FHWA has determined this site ineligible. 
 
42Sl251 – This is a historic foundation.  Erosion has revealed portions of two wall courses are 
still attached to the foundation.  The first course consists of two red sandstone blocks and 
several yellow bricks.  The second course consists entirely of yellow bricks.  This site has 
limited data recovery potential because of the lack of diagnostic elements.  In addition, the site 
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stability is in jeopardy due to an adjacent canal.  The UDOT/FHWA has determined this site 
ineligible.  
 
42Sl252 – This is a prehistoric lithic scatter containing lithic debitage and groundstone.  It is 
located on top or on the north slope of an old railroad grade.  Two test pits were dug revealing 
additional lithic material and groundstone.  Because of the location on the railroad grade, the 
site was disturbed during the rail line construction and site integrity has been destroyed.  The 
UDOT/FHWA has determined this site ineligible.   
 
42Sl253 – This is a historic, single episode trash dump.  It is located in a 3 x 3 meter area and 
consists of glass fragments, tin can fragments, chicken bones, a piece of ceramic pipe, ceramic 
dish fragments, and other items.  Because the site is not associated with any known historical 
person or event and is unlikely to lend new information to the history of the region, the 
UDOT/FHWA has determined it ineligible for the NRHP. 
 
42Sl254 – This is historic construction debris consisting of concrete forms, milled wood, cinder 
block fragments, slag, fencing, fence post, steel bar and other items.  The site has no known 
association with important people or events and has no data recovery potential.  The 
UDOT/FHWA has determined the site ineligible for the NRHP. 
 
42Sl255 – This is a historic structural site consisting of a pond, a ditch, and four depressions.  
One of the depressions contains much trash, bottles, and ceramics.  Trash is also scattered 
throughout other areas of the site.  Because of the large quantities of surface artifacts and also 
the presence of the depressions suggest buried cultural deposits, the UDOT/FHWA has 
determined this site eligible for the NRHP under criterion D. 
 
Denver and Rio Grande Railroad – The grade is present throughout the project area.  In some 
places, rails and ties are present.  This site is determined eligible for the NHRP under criteria A 
and D.   
 
Union Pacific Railroad – This railroad is currently operational throughout the entire corridor.  
Because of its importance to the history and development of Utah, the UDOT/FHWA has 
determined the railroad eligible for the NRHP under criteria A and D. 
 
  
 
 
Assessment of Avoidance 
 
 The attached exhibits illustrate the relationship of the build alternatives design to all 
potentially affected NRHP eligible historic properties.  In general, the eligible sites listed above 
are considered avoided by the project under the various alternatives if they are at least over 15 
feet distant from the toe of slope or top of cut, and are determined NRHP eligible only under 
criterion C (a type, period, or method of construction) or criterion D (information potential only). 
 
 None of the build alternatives would avoid all NRHP eligible historic properties located 
along the corridor.   Please refer to the attached maps to see the relationship of the sites to the 
various build alternatives.  All sites (both eligible and ineligible) are plotted on the map, with their 
current boundaries, except for those that are not located within the boundaries of the map.  
Sites not plotted include all of the Salt Lake County sites with the exception of 42Sl243, 
42Sl244, 42Sl245,and 42Sl247.  Implementation of Alternative A would impact 4 NRHP eligible 
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properties, Alternative B would impact 7, Alternative C would impact 6, Alternative D&E would 
impact 6, and the Redwood Road Alternative would impact 12 properties eligible for the NRHP.  
As expected, the various alternatives affect different sites.  The sites impacted by each 
alternative are shown in the table below. 
 
 
Table 2 
 
Property A B C D&E Redwood 
42Dv2 X  X X X 
42Dv67     X 
42Dv70  X    
42Dv72      
42Dv74      
42Dv76      
42Dv77  X    
42Dv80      
42Dv88      
42Dv90  X    
42Dv94 X X X X X 
42Dv97 X   X  
42Dv98      
42Sl154/182      
42Sl242      
42Sl246      
42Sl248      
42Sl285      
D&RG Railroad X X X X X 
UP Railroad      
1300 Glover Lane, Farmington  X    
415 S 650 W, Farmington      
637 S 650 W, Farmington      
2120 S 650 W, Farmington      
1515 N 1100 W, W. Bountiful      
2125 N 1100 W, W. Bountiful      
836 S Redwood Road, Woods Cross     X 
918 S Redwood Road, Woods Cross     X 
946 S Redwood Road, Woods Cross     X 
974 S Redwood Road, Woods Cross     X 
1452 S Redwood Road, Woods Cross      
1650 S Redwood Road, Woods Cross     X 
2018/2020 S Redwood Road, Woods 
Cross     X 

2408 S Redwood Road, Woods Cross     X 
1095 S Redwood Road, North Salt 
Lake     X 

Ca. 900 N. Redwood Road, North Salt 
Lake      

3290 N 2200 W, North Salt Lake      
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3200 N 2200 W, North Salt Lake      
2770 N 2200 W, North Salt Lake      
2662 N 2200 W, North Salt Lake      
2650 N 2200 W, North Salt Lake      
2664 N Rose Park Lane, North Salt 
Lake      

Clark Lane Historic District, Farmington X X X X X 
662 W Clark Lane, Farmington X X X X X 
10 N 650 West, Farmington X X X X X 
Totals 7 9 7 7 15 
 
 
 
 
Finding of Effect 
  
 The UDOT/FHWA has determined that 24 of the 45 eligible properties will not be 
impacted by any of the build alternatives.  Eligible sites that will not be impacted by any 
alternative have a grey background on Table 2.  Based upon this, the UDOT/FHWA has 
determined that implementation of any build alternative will have no effect on those 24 
properties listed above pursuant to 36 CFR 800.5(a-d).  Below the impacts of the various 
alternatives are outlined.  All effect determinations are made in accordance with 36 CFR 
800.5(a-d). 
 
 As described earlier, each alternative will result in an Adverse Effect on 42Dv2, 42Dv94 
and 10 W 650 N, Farmington.  Impacts to each of these properties have already occurred from 
previous work on the project.  Mitigation, in accordance with the previous MOA, has been 
performed on 10 W 650 N, Farmington.  Excavations of both 42Dv2 and 42Dv94 have also 
taken place.   
 

Each build alternative will also impact 662 W Clark Lane, Farmington, requiring the 
removal of the structure resulting in an Adverse Effect.  Each build alternative will also impact 
the D&RG railroad with an at-grade crossing, resulting in a No Adverse Effect.  Additionally, 
each build alternative will require temporary use of property in the Clark Lane Historic District.  
Extensive coordination has taken place to minimize disturbances and will result in a No 
Adverse Effect.  Any additional effect determinations on each of the alternatives is described 
below. 
 
 Alternative A will impact 42Dv97.  The eligibility of 42Dv97 is still undetermined and will 
be resolved by testing should the injunction be lifted.   
 
 Alternative B will impact 42Dv70, 42Dv77, 42Dv90, and 1300 Glover Lane, Farmington,.  
This alternative would result in an Adverse Effect for 42 DV 70, 42 DV 77, and 42 DV 90.  In 
addition, the alternative would require the removal of the structures at 1300 Glover Lane, 
resulting in an Adverse Effect.   
 
 Alternative C will impact 42Dv97.  The eligibility of 42Dv97 is still undetermined and will 
be resolved by testing should the injunction be lifted. 
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 Alternatives D & E will impact 42Dv97.  The eligibility of 42Dv97 is still undetermined and 
will be resolved by testing should the injunction be lifted 
 
 The Redwood Road Alternative will impact 42Dv67, 836 S Redwood Road, Woods 
Cross, 918 S Redwood Road, Woods Cross, 946 S Redwood Road, Woods Cross, 974 S 
Redwood Road, Woods Cross, 1650 S Redwood Road, Woods Cross, 2018/2020 S Redwood 
Road, Woods Cross, 2408 S Redwood Road, Woods Cross, and 1095 S Redwood Road, North 
Salt Lake.  This alternative would result in an Adverse Effect for 42Dv67.  The alternative 
would require the removal of the properties at 836 S Redwood Road, Woods Cross, 918 S 
Redwood Road, Woods Cross, 946 S Redwood Road, Woods Cross, 974 S Redwood Road, 
Woods Cross, 1452 S Redwood Road, Woods Cross, 1650 S Redwood Road, Woods Cross, 
2018/2020 S Redwood Road, Woods Cross, 2408 S Redwood Road, Woods Cross, and 1095 
N Redwood Road, North Salt Lake, resulting in an Adverse Effect.   
 
  
 In summary, implementation of all of the build alternatives would impact different historic 
properties and the overall project finding of effect will be adverse for each alternative.   
 
 To ensure the implemented build alternative will have no effect on the historic properties 
not directly impacted by the project, a special provision will be added to the construction 
contract.  This special provision prohibits any ground-disturbing activities by the construction 
contractor outside of the right-of-way, as shown in the design plans and as exhibited by orange 
fencing in the field.  Archaeological monitoring will occur during construction. 
 
Finally, pursuant to 36 CFR 800.13, the UDOT and FHWA have planned for post-review 
discoveries using UDOT Standard Specification Section 01355, part 1.10. 
 
Proposed Mitigation 
 
 Pursuant to 36 CFR 800.6, the following measures are offered to facilitate consultation 
with the USHPO regarding methods to minimize the effects of the project on the historic 
qualities of these properties.  The UDOT/FHWA is in the process of soliciting the views of 
interested parties.  Further, the UDOT/FHWA recommends the historic properties eligible under 
criterion A and C be documented to Utah State Intensive Level Survey (ILS) standards in 
advance of relocation or demolition and that a marketing plan be developed and implemented in 
applicable cases. 
 
 
Section 4(f) considerations 
 
 The UDOT/FHWA consider the following properties to be Section 4(f) resources.  They 
are included in Table 3. 
 
Table 3. 
Property 
42Dv2 
42Dv67 
42Dv94 
D&RG Railroad 
UP Railroad 
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1300 Glover Lane, Farmington 
415 S 650 W, Farmington 
637 S 650 W, Farmington 
2120 S 650 W, Farmington 
1515 N 1100 W, W. Bountiful 
2125 N 1100 W, W. Bountiful 
836 S Redwood Road, Woods Cross 
918 S Redwood Road, Woods Cross 
946 S Redwood Road, Woods Cross 
974 S Redwood Road, Woods Cross 
1452 S Redwood Road, Woods Cross 
1650 S Redwood Road, Woods Cross 
2018/2020 S Redwood Road, Woods Cross 
2408 S Redwood Road, Woods Cross 
1095 S Redwood Road, North Salt Lake 
Ca. 900 N. Redwood Road, North Salt Lake 
3290 N 2200 W, North Salt Lake 
3200 N 2200 W, North Salt Lake 
2770 N 2200 W, North Salt Lake 
2662 N 2200 W, North Salt Lake 
2650 N 2200 W, North Salt Lake 
2664 N Rose Park Lane, North Salt Lake 
Clark Lane Historic District, Farmington 
662 W Clark Lane, Farmington 
10 N 650 West, Farmington 
 
42Dv2 is a Section 4(f) property important to remain in place because of the potential for 
additional human remains and the fact that it is perhaps the last remaining archaeological site of 
its magnitude along the Wasatch Front.  42Dv67 is a Section 4(f) property because of the 
architectural value of the remaining standing structures.  42Dv94 is also a Section 4(f) property 
important to remain in place because of the potential for additional human remains.  The D&RG 
and UP rail lines are Section 4(f) properties because of their contribution to the development of 
Utah.  The remaining Section 4(f) properties are buildings valued for their architecture. 
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DRAFT 
MEMORANDUM OF AGREEMENT 

 
Regarding the 

 
LEGACY PARKWAY PROJECT 

 
Project No. SP-0067(1)0 

Salt Lake and Davis Counties, Utah 
 
WHEREAS, the Federal Highway Administration, Utah Division (FHWA) has determined that the 
Legacy Parkway Project between the I-215 Interchange, northern Salt Lake County, Utah and Burke 
Lane north of Farmington, Davis County, Utah (hereinafter called the Project) may have an effect 
upon properties included in or eligible for inclusion in, the National Register of Historic Places 
(NRHP), and has consulted with the Utah State Historic Preservation Officer (USHPO) in 
accordance with 36 CFR 800.6(b)(1), regulations implementing Section 106 of the National Historic 
Preservation Act (NHPA)(16 U.S.C. 470f) to resolve the adverse effects; and 
 
WHEREAS, the Utah Department of Transportation (UDOT) is the agency coordinating this Project 
on behalf of the FHWA and has participated in the consultation, the FHWA has invited them to sign 
this Memorandum of Agreement (MOA) pursuant to 36 CFR 800.6(c)(2) as an invited signatory; 
and 
 
WHEREAS, the Northwestern Band of Shoshone of the Shoshone Nation, Idaho and Utah; the Ute 
Indian Tribe of the Uintah-Ouray, Utah; the Confederated Tribes of the Goshute (Ibapah), Utah; the 
Skull Valley Band of Gosiute, Utah; and the Shoshone Bannock Tribes, Idaho (hereafter called 
Tribes); participated in the technical coordination and consultation and have been invited by FHWA 
to sign this MOA pursuant to 36 CFR 800.6(c)(3) as concurring parties; and 
 
WHEREAS, the residents of the Clark Lane Historic District (CLHD), Farmington, have 
participated in the technical coordination and consultation and have been invited by FHWA to sign 
this MOA pursuant to 36 CFR 800.6(c)(3) as a concurring party; and 
 
WHEREAS, in accordance with 36 CFR 800.6(a)(1), the FHWA will notify the Advisory Council 
on Historic Preservation (Council) of its adverse effect determination, with specified documentation, 
and invite the Council to participate in the consultation pursuant to 36 CFR 800.6(a)(1)(iii); and 
 
WHEREAS, a legal injunction halted archaeological and construction activities done under a prior 
MOA for this Project, the parties to this MOA agree that upon execution, all stipulations and 
conditions contained within this MOA will take precedence over the previously executed MOA for 
the Project; and 
 
WHEREAS, the Project is large and complex, with a potential for the discovery of additional 
properties eligible for inclusion in the NRHP, the FHWA intends to use the provisions of this MOA 
to address all activities that may result in impacts to both known and inadvertently discovered 
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historic properties; and 
 
 
WHEREAS, the Project’s area of potential effect (APE) for this undertaking includes all lands 
subject to Project activities or activities directly funded by the Project as delineated by Alternatives 
A, B, C, D, E, and Redwood in Appendix A; and  
 
WHEREAS, the parties to this MOA have considered the applicable requirements of the Utah 
Native American Graves Protection and Repatriation Act of 1992 (Utah NAGPRA)(U.C.A. 9-9-
401, et seq., and its implementing Rule R230-1), and the Utah Code 76-9-704 in the course of 
consultation; and 
 
WHEREAS, the parties to this MOA recognize that every reasonable effort should be made to 
protect Traditional Cultural Properties (TCP) from possible harm by the Project, it is incumbent 
upon the tribes or such interested party(ies), to identify any TCPs believed to exist within the 
Project APE;  
 
NOW, THEREFORE, the FHWA, the UDOT and the USHPO agree that the undertaking shall be 
implemented in accordance with the following stipulations in order to take into account the effect 
of the Project on historic properties.  

 
 
STIPULATIONS  

 
The FHWA shall ensure that the following measures are carried out.  To aid the signatories of this 
MOA, the stipulations are organized in the following order:  

 
1. Environmental Control Supervisor 
2. Clark Lane Historic District 
3. Archaeological Testing 
4. Archaeological Data Recovery 
5. Historic Structures 
6. Inadvertent Discovery of Cultural Resources 
7. Project Specific Procedures for Implementing Utah NAGPRA 
8. Administrative Stipulations 

 
 

1.     ENVIRONMENTAL CONTROL SUPERVISOR 
 
An Environmental Control Supervisor (ECS) will be required for the Project.  The ECS will be 
responsible for monitoring and ensuring compliance with the stipulations and mitigation 
commitments contained within this MOA.  The ECS’s contact information will be provided to the 
FHWA, the UDOT, the USHPO, the Tribes, and the homeowner(s) and tenant(s) located at 393, 
398, and 399 W. State Street, Farmington, UT prior to the resumption of construction activity. 
 
 



 

Legacy Parkway Draft MOA 
11/4/04 

2.     CLARK LANE HISTORIC DISTRICT (CLHD) 
 
2.1   Design Measures to Minimize Harm 

 
The following measures have been developed to ensure that project-related impacts from the 
Project are minimized and stipulations are in place to return the conditions of the CLHD and its 
contributory elements to their original pre-construction condition. 

 
• No Change in Capacity or Function of Bridge.  The existing bridge over I-15 and Lagoon 

Drive will be replaced with a structure of similar design and orientation, thereby 
maintaining a 2-lane configuration and not altering appearance or traffic patterns in the 
area.  

• Lighting and Associated Safety Concerns.  Standard lighting fixtures have been 
incorporated into the design of the new bridge. 

• No Haul Route Traffic.  Truck traffic and associated impacts will be reduced during 
construction by not allowing State Street to be used as the principle haul route for the 
Project.  Construction vehicle traffic will occur around the juncture of Clark Lane and 
State Street while removing and replacing existing traffic and pedestrian bridges. 

• Minimal Grade Change.  Efforts have been made to design a new bridge with as little 
grade change to State Street as possible.  The new grade height is estimated at 18” on the 
east side of the bridge and will taper to existing road grade in front of 393 W. State Street. 
 The change in height for 399 W. State Street is estimated at 12”.  The driveways of 393 
and 399 W. State Street will be tapered to the new State Street grade. 

• Sidewalk Moved.  Sidewalks will be incorporated within the new bridge structure, 
requiring the redesign of the sidewalk in front of 399 W. State Street.  This redesign 
moves the sidewalk further from the house and improves control of water runoff. 

• Water Control.  Several water catchments will be added to the east of the new bridge 
structure, which in conjunction with the new curbs, will improve the management of water 
runoff so as not to impact the yards or foundations of the historic homes. 

• Pavement Converted to Green Space.  The new State Street design east of the new bridge 
will convert approximately 1068 square feet of pavement within existing right-of-way to 
green space within right-of-way.  Existing homeowner irrigation lines will be extended to 
water this new green space with homeowner’s approval.  If no irrigation system exists, or 
if the homeowners do not want to extend their irrigation lines to the new green space, then 
appropriate landscaping will be used. 

• Mature Trees Protected.  The mature trees in front of 393 and 399 W. State Street will be 
protected from fill through the use of short block (or rock) walls surrounding the trunks.  
Material to be used in the construction of these small walls will be determined in 
consultation with the property owner. 

• No Historic Property Takes.  There will be no property takes from any of the historic 
properties.  Temporary easements will be needed to move the sidewalk, slope (or terrace) 
the yard towards the new sidewalk, taper the driveways of 393 and 399 W. State Street and 
add curb and gutter on the northeast of State Street and Clark Lane. 

• No Change to Sound Walls.  Existing sound walls will be left in place along the west side 
of 399 W. State Street. 
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• Maintain Existing Landscape Features.  The existing landscape wall and associated 
plantings in the front of 399 W. State Street will be protected to the extent possible during 
construction.  Upon removal of the sidewalk, new landscaping will take into consideration 
the existing wall and match with in-kind materials to the extent possible. 

 
2.2  Measures to Minimize Potential Harm from Construction-Related Vibration 

 
The following measures are included within the MOA to reduce the likelihood of potential 
impacts caused by construction-related vibration.  In the unlikely event that the ECS or 
homeowner(s)/tenant(s) believe such harm has occurred, the responsibilities of all parties is 
described below. 

 
• Pre-drilled Pilings an Option.  Pre-drilling of pilings may be used by the contractor to 

increase the distance from piles to the historic homes thereby reducing the potential for 
vibration effects on the homes. 

• Energy of Pile-Driving Hammers Limited.  The maximum rated energy of pile-driving 
hammers will be limited to 54,000 foot-pounds for all impact-driven piles within 200 
feet of the buildings within the CLHD. 

• Homeowner and Tenant Notification.  The homeowner(s) and tenant(s) at 393, 398, 
and 399 W. State Street will be notified of any pile-driving activities five (5) days in 
advance. 

• Pre- and Post-Construction Surveys of Structures.  A pre-and post-construction survey 
of all buildings or structures located on the property of 393, 398, and 399 W. State 
Street will be required.  The survey will consist of photo and written documentation of 
the structures’ exterior and interior condition to the extent possible.  This means at 
least one photograph of all elevations from all cardinal directions, of professional 
quality black/white 35 mm photographs (3 x 5” prints with accompanying negatives) 
to show all exterior elevations (where possible to obtain all elevations), the 
streetscape, and detailed photographs of all areas most sensitive to vibration effects.  
Photographs of exterior architectural trim/decorations shall also be submitted. 
Photographs shall be numbered and labeled with address (street and city) and date the 
photograph was taken, and keyed to a site plan and floor plan. All prints and negatives 
shall be submitted in archival quality protective storage pages.  When allowed by 
owners, interior photographs shall be taken of each wall in every room of these 
structures for the purposes of documenting present conditions. 

• Vibration Monitoring.  A vibration monitor will be placed on the foundation and upper 
elevation of the home at 399 W. State Street and record vibration levels throughout the 
duration of pile driving activities within two hundred (200) feet of the home.  The 
vibration monitor will be set to read vibration levels at 0.12 in/sec. 

• Exceeding Vibration Threshold of 0.12 in/sec.  Pile-driving activities will stop and 
other less vibration-intense activities must be employed if the vibration monitor 
readings exceed 0.12 in/sec or if there is visual evidence that the pile driving is 
causing damage to a structure.  The selection of alternative methods will be made 
between the contractor and UDOT with input from the ECS and approval from FHWA 
when necessary.  Such methods may include using smaller pile drivers or continuing 
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with pre-drilled piles.  
• Identification of Damage.  If damage to the structures located at 393, 398, or 399 W. 

State Street is observed by the ECS, the ECS will be responsible for identifying and 
stopping the responsible activity if known and within the control of the Project team. 

• Notification of Damage.  If the homeowner(s) and/or the tenant(s) of 393, 398, or 399 
W. State Street observe damage or believe damage to be caused by pile driving 
activities, they are responsible for notifying the ECS as soon as possible within the 
next twenty-four (24) hours.  The ECS will assess the claim and report to the 
homeowner(s) and/or tenant(s) within twenty-four (24) hours. 

• Resolving Damage Claims:  If it is agreed amongst the UDOT and the homeowner(s) 
that damage has occurred to a structure as a result of the activities of the Project, the 
damage will be documented and the structures must be restored to the documented 
condition existing before damage occurred with in-kind materials and workmanship. 

• Contact Information:  If any of the homeowner(s) or tenant(s) within the CLHD 
believes that the terms of this MOA are not being met, or that their concerns are not 
being heard or addressed by the Project’s ECS, they may contact the Legacy Project 
Office or the FHWA Utah Division Office directly. 

 

 
3.     ARCHAEOLOGICAL TESTING 
 
Site 42Dv97 (Historic Privy) will be tested subsurface to make a final determination of eligibility 
or assess data recovery potential.  A written testing plan will be developed by UDOT and 
submitted to the USHPO for review and comment.  If Site 42Dv97 is subsequently determined by 
FHWA to meet NRHP eligibility requirements for its information potential and will be adversely 
effected by the Project, then significant deposits at the site will undergo archaeological data 
recovery in accordance with Stipulation 4.  
 
4.     ARCHAEOLOGICAL DATA RECOVERY 

 
Data Recovery:  The FHWA shall ensure that a data recovery plan is developed by UDOT in 
consultation with the USHPO, the Tribes, and consulting parties for the recovery of archeological 
data from NRHP eligible sites adversely effected by the final alignment of the Project. The plan 
shall be consistent with the Secretary of the Interior's Standards and Guidelines for Archeological 
Documentation (48 FR 44734-37) and take into account the Council's publication, Treatment of 
Archeological Properties (Advisory Council on Historic Preservation, 1980), subject to any 
pertinent revisions the Council may make in the publication prior to completion of the data 
recovery plan and to relevant USHPO or other guidance. 

Legacy Parkway Office 
360 N. 700 W., Suite F 

North Salt Lake, UT  84054 
(801) 951-1026 
(800) 483-4587 

U.S. Department of Transportation 
Federal Highway Administration 

Utah Division 
2520 West 4700 South, Suite 9a 
Salt Lake City, UT  84118-1847 

(801) 963-0182 
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The Data Recovery Plan shall specify, at a minimum: 
 

• the research questions to be addressed through the data recovery, with an explanation 
of their relevance and importance;  

 
• the methods to be used, with an explanation of their relevance to the research 

questions;  
 
• the methods to be used in analysis, data management, and dissemination of data, 

including a schedule;  
 
• the proposed disposition of recovered materials and records;  
 
• proposed methods for involving the interested public in the data recovery, including an 

invitation to Utah State Archaeological Society (USAS) members to volunteer where 
safe conditions present themselves; 

 
• proposed methods for disseminating results of the work to the interested public, 

including; 
o Offering to present a talk to the local USAS chapter; 
o Preparing an article for publication in a local paper; and 
o Preparing a scripted slide show for FHWA/UDOT for future use in public 

education programs; 
 
• proposed methods by which the Tribes or other consulting parties will be kept 

informed of the work and afforded the opportunity to participate, including; 
o Extending an invitation to the Tribes (including school age children) to tour the 

sites while fieldwork is ongoing and where safe conditions present themselves, 
o Offering to make a presentation about the project findings to all interested 

Tribes at a location convenient to the Tribes; 
o Recognizing the benefits of ‘Multiple Voices’ by offering Tribes and Tribal 

members an opportunity to present interpretations and views that may augment 
or counter current archaeological theory, findings, and interpretation. 

 
• a proposed schedule for the submission of progress reports to the FHWA, the UDOT, 

and the USHPO; and  
 
• The data recovery plan shall be submitted by the UDOT to the USHPO, and also to the 

Tribes, for 30 days review. Unless these parties object within 30 days after receipt of 
the plan, the FHWA through the UDOT shall ensure that it is implemented. 

 
Table 1 identifies archaeological sites potentially impacted by the Project.   However, only those 
sites located within the APE of the preferred alternative identified in FHWA’s Record of Decision 
and adversely effected will undergo data recovery. 



 

Legacy Parkway Draft MOA 
11/4/04 

 
Table 1.  NRHP Eligible Archaeological Sites Impacted by Project (Listed by Alternative). 
Site Number A B C D E Redwood 
42Dv2 X  X X X X 
42Dv67      X 
42Dv70  X     
42Dv77  X     
42Dv90  X     
42Dv94 X X X X X X 
42Dv97 X   X X  
 
Of special note are sites 42Dv2 and 42Dv94: 
 
42Dv2 – This property is a large site spanning both the prehistoric and historic periods. 
Excavations were begun in accordance with the original MOA but were halted prior to 
completion. During the excavation, human remains were encountered.  This site is determined 
eligible for the NHRP under Criterion D and warrants Section 4(f) protection due to the presence 
of human remains and the sanctity of these burial grounds.  The sacred nature of burials has been 
formally communicated to FHWA on numerous occasions specifically by Dr. Brewster, Director 
of the Tribal Historic Preservation Office of the Skull Valley Band of the Gosiutes.  The site limits 
will be delineated and protected from construction activities through the use of construction 
fencing.  If portions of the site are deemed necessary for the current Project at a later time, then 
additional consultation with the USHPO, the Tribes, and consulting parties will become necessary. 
 
Although future work within the APE of the current Project will avoid the site, prior impacts have 
already adversely effected the site.  In addition, a future I-15 ramp may tie into the present Project 
and may further impact the site.  Because the I-15 ramp is a foreseeable action, its potential 
impacts are disclosed in this document. However, additional data recovery for potential impacts to 
42Dv2 will not take place until the need for the ramp is determined and final design and 
environmental clearance of the ramp is complete.  Avoidance, minimization, and if necessary, 
mitigation measures for these future impacts will be evaluated as part of the I-15 project 
development.  Mitigation for past impacts to 42Dv2 as a result of the present Project will include 
completion of the archaeological analysis and reports already underway. 
 
42Dv94 – This site consists of human remains discovered eroding from the margins of the City 
Drain Canal in North Salt Lake City, Utah.  The identified human remains have already been fully 
excavated.  However, because there is sufficient potential for additional remains to be present in 
the site vicinity, the UDOT/FHWA has determined this site eligible for the NRHP and warrants 
preservation in place, and thus Section 4(f) protection, due to the sanctity of the potential burials.  
Like 42Dv2, site 42Dv94 lies in an area potentially impacted by a future I-15 ramp connecting 
into the Project.  For the purposes of the current Project, a 50-foot buffer zone around 42Dv94 site 
limits will be delineated and protected from construction activities through the use of construction 
fencing.  If portions of the site are deemed necessary for the current Project at a later time, then 
additional consultation with the USHPO, the Tribes, and consulting parties will become necessary. 
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5.     HISTORIC STRUCTURES AND RAILROADS 
 
Table 2 identifies Historic Structures and Railroads potentially impacted by the Project.   
However, only those properties located within the APE of the preferred alternative identified 
in FHWA’s Record of Decision and adversely effected will require the Full Intensive Level 
Survey.   
 
Table 2.  Historic Structure and Railroad Impacts (Listed by Alternative). 

Property A B C D E Redwood 
1300 Glover Lane, Farmington  X     
836 S Redwood Road, Woods Cross      X 
918 S Redwood Road, Woods Cross      X 
946 S Redwood Road, Woods Cross      X 
974 S Redwood Road, Woods Cross      X 
1650 S Redwood Road, Woods Cross      X 
2018/2020 S Redwood Road, Woods Cross      X 
2408 S Redwood Road, Woods Cross      X 
1095 S Redwood Road, North Salt Lake      X 
Clark Lane Historic District, Farmington X X X X X X 
662 W Clark Lane, Farmington X X X X X X 
10 N 650 West, Farmington X X X X X X 
D&RG Railroad X X X X X X 
 
Of special note is 10 N 650 West, Farmington (The White House).  This historic property was 
comprised of a 1910 era Temple Form home.  It was razed following recordation according to 
the stipulations of the original MOA.  For the purposes of the Supplemental Environmental 
Impact Statement for the Project, this property is being recognized as an adverse effect.  
However, the property is no longer extant and has been fully mitigated per the requirements of 
the original MOA, therefore, the property does not warrant further work. 
 
5.1   Intensive Level Survey:  An ILS (Historic Site Form) will be completed for any Historic 

Property that will be adversely affected by the Project. 
 
5.2   Photographs:  Photographs are required of all buildings or structures on the property. An 

adequate number of professional quality black-and-white photographs (3x5 prints with 
accompanying negatives) to show all exterior elevations (where possible to obtain all 
elevations), streetscapes, all outbuildings, detailed photographs of all areas to be impacted by 
the adverse effect, and photographs of exterior architectural trim/decorations, shall be 
submitted. Photographs shall be numbered and labeled with address (street and city) and date 
photograph was taken, and keyed to a site plan and floor plan. All prints and negatives shall 
be submitted in archival stable protective storage pages. 

 
5.3 Floor Plans:  Sketch floor plans of all eligible buildings shall be submitted. The plans must 

be based on an accurate footprint (e.g., Sanborn maps, tax card drawings, or measurements 
taken on site) and show all existing construction. Rooms shall be labeled by use. These non-
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measured drawings are to be on 8.5x11 or 11x17 sheets. A site sketch plan showing subject 
buildings and all outbuildings is also required. 

 
5.4 Research:  A legible photocopy of the entire historic tax card of the property and a 5x7 

black-and-white print and negative of the historic tax card photo (if available) shall be 
submitted. Label and submit print and negative as described above. Other research shall be 
conducted as necessary to obtain complete information on the property; sources include the 
title abstracts, Sanborn maps, building permits, architects’ file, city directories, family 
histories, and others. 

 
5.5 Filing:  All materials shall be submitted to the Utah Division of State History, Preservation 

Section, to be placed on file. 
 
6.     INADVERTENT DISCOVERY OF CULTURAL RESOURCES 
 
The FHWA and the UDOT have developed a plan of action for consultation with the Tribes and 
the USHPO regarding inadvertent discovery of historic properties potentially eligible to the 
NRHP.  The plan detailed below describes coordinating efforts among the FHWA, the UDOT, the 
Tribes, and the USHPO; assessment of effects to historic properties (not affecting Utah NAGPRA 
related issues); inventory and evaluation processes; and mitigation strategies.  
 
In the event that cultural resources are discovered: 

 
6.1  Cease Activity:  Work will stop in the immediate area of the discovery in accordance with 

UDOT Standard Specification 01355, Part 1.10 as detailed in Appendix B. The UDOT 
will notify the USHPO and FHWA.  The FHWA will subsequently notify the Council and 
Tribes.  If Human Remains are encountered, the contractor will follow procedures detailed 
in Stipulation 7 below. 

 
6.2 Evaluate Resource:  The UDOT will initiate internal coordination with their contractor to 

evaluate the resource for NRHP eligibility.  The designated contractor will prepare draft 
inventory reports and recommendations regarding the NRHP eligibility of identified 
properties.  The content and scope of the draft and final report(s) on the results of the 
evaluation studies will follow state guidelines as found in the UDOT's Consultant 
Guidelines. 

 
6.3 Determine Eligibility:  In consultation with the USHPO, the UDOT will apply the NRHP 

criteria (36 CFR 60.4) to all cultural resources discovered during the Project with regard to 
their potential for inclusion in the NRHP. This evaluation shall take into account the 
guidance found in all applicable National Register Bulletins. 

 
6.4 Assessment of Effect:  In situations affecting historic properties, application of the criteria 

of effect and adverse effect described in 36 CFR 800.9 (a) and (b) will be implemented.  A 
Determination of Eligibility and Finding of Effect (DOE-FOE) will be submitted to the 
USHPO and to the Tribes along with appropriate documents relative to the stipulations of 
this MOA. 
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6.5 Treating Effects:  If the undertaking might affect historic properties as defined by 36 CFR 

800.2 (e), the UDOT will develop site specific treatment plans to minimize or mitigate the 
effects of the historic properties located within the area of the discovery in coordination 
with the USHPO, the Tribes, and other interested parties as follows:  

 
• Human remains and the associated cultural items will be treated in accordance with 

the Utah NAGPRA  (See Stipulation 7 of this MOA). 
 
• The preferred alternative to mitigation is avoidance of impacts to historic 

properties. 
 
• Project redesign will be implemented when technically, economically, and 

environmentally feasible and prudent, to avoid the placement of the facility, or 
related construction activities in a manner that may affect historic properties. 

 
6.11 Data Recovery:  The FHWA shall ensure that a data recovery plan is developed in 

accordance with Stipulation 4 of this MOA. 
 

6.12 Reporting: The FHWA shall ensure that all reports on activities carried out pursuant to this 
MOA are provided to the USHPO, the Council, the Tribes, and upon request to any other 
consulting parties, following completion of the activities stipulated in the MOA. 

 
6.13 Personnel Qualifications: The FHWA shall ensure that all historic work carried out 

pursuant to this MOA is completed by or under the direct supervision of a person or 
persons meeting or exceeding the Secretary of interior's Standards for History or 
Archaeology as appropriate (36 CFR 61 Appendix A). 

 
7.     PROJECT SPECIFIC PROCEDURES FOR IMPLEMENTING UTAH NAGPRA 

(U.C.A. 9-9-401 et. seq. AND ITS IMPLEMENTING RULE R230-1 AND UTAH 
CODE 76-9-704) 

 
7.1 Purpose  
 

7.1.1 The Parties to the MOA intend to respect and be sensitive to the cultural 
perspectives and responsibilities, the religious and ceremonial rights, and sacred 
practices of the Tribes in fulfilling tribal interests in the discovery of Utah 
NAGPRA related items identified during the Project.   

 
7.1.2 If circumstances warrant and a determination is made by FHWA that federal 

NAGPRA applies to a discovery case during construction, then FHWA will ensure 
that all applicable federal procedures and requirements are met. 

 
7.2 Objectives 

 
7.2.1 To implement the legislative provisions of Utah law, specifically U.C.A. 76-9-
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704 and 9-9-401 et. seq. within the intent of such legislation. 
 
7.2.2 To implement legal requirements, while respecting and maintaining the dignity 

of the individual and the Utah NAGPRA related cultural items potentially 
discovered during the Project=s construction, and in conjunction with the best 
interests of the Tribes. 

 
7.2.3 To facilitate UDOT compliance with Utah NAGPRA, respective to decisions 

that must be made, and actions taken, regarding curation, disposition, re-
interment, data recovery, consultation and notification, and treatment of human 
remains and cultural items as defined by Utah NAGPRA. 

 
7.2.4 To provide guidance for construction personnel regarding the discovery and 

notification process upon location of human remains and cultural items as 
defined by Utah NAGPRA. 

 
7.3 Implementation of Objectives 

 
7.3.1 The UDOT will provide the Project ECS with a set of procedures to be 

followed in the event of an inadvertent discovery of human remains. 
 
7.3.2 In accordance with UDOT Standard Specification 01355, Part 1.10 (Appendix 

B), upon discovery of human remains (including cultural items as defined by 
Utah NAGPRA), construction activities within the immediate area of discovery 
shall cease, the site will be secured, and notification of law enforcement, 
Division of Indian Affairs and USHPO Antiquities Section as required by 
U.C.A.9-9-403, and U.C.A. 76-9-704, will commence immediately.  In 
addition, Tribes desiring to be notified at this time will be included on the 
contact list. 

 
7.3.3 If the site is determined not to contain Native American remains, the UDOT 

will contact the FHWA, and the FHWA will notify the Tribes of such 
determination. Work will resume at the direction of the UDOT archaeologist. 

 
7.3.4 If the site is determined to contain Native American remains, the UDOT will 

contact FHWA within one (1) working day.  The FHWA will provide 
notification to the Tribes within one (1) working day and invite the Tribes to 
visit the site containing the remains.  If contact with the FHWA cannot be made 
within this timeframe, the UDOT may contact the Tribes directly for the 
purposes of expediting notification.  The Tribes will be allowed access to the 
remains for the purpose of performing ceremonies, discussing treatment 
options, and monitoring excavation if removal is deemed necessary. 
 

7.3.5 The Tribes will be compensated for expenses incurred to visit the burial site 
and/or perform ceremonies.  Compensation will be based on and limited to 
those activities included within FHWA’s Native American Tribal Consultation 
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Policies and Guidelines. 
 

7.4 Excavation versus Preservation in Place:  At such time a discovery of human remains 
is made and construction ceases in the area of the discovery, and having satisfied the 
requirements of U.C.A. 76-9-704: 
 
7.4.1 If the remains are in immediate danger of harm, or in the event that construction 

could not move, they will be excavated in accordance with R-230-1-7(1)a.   
 
7.4.2 If the site at which the remains are located can remain intact and free from 

immediate harm, the site will be secured and a preservation plan will be 
implemented according to R-230-1-7-1. 

 
7.5 Custody of Remains:  Any excavated Native American remains will remain in the 

custody of the UDOT pending: 
 

7.5.1 Consultation and determination of ownership by the Native American Remains 
Review Committee (NARRC) pursuant to Utah NAGPRA [9-9-403 and R-230-
1-13 et. seq.], or 

 
7.5.2 In the event of multiple requests for repatriation, the requesting parties agree 

upon its disposition, or 
 

7.5.3 The dispute is otherwise resolved by a court of competent jurisdiction. 
 

7.6 Repatriation:  The repatriation of the individual will be consistent with Utah NAGPRA 
[9-9-403 and R-230-1-13 et. seq.].  It is incumbent upon all parties to this MOA to 
work towards the repatriation of human remains in as timely manner as allowable by 
law.  FHWA is responsible for ensuring that the UDOT and its consultants follow state 
law procedures and the stipulations contained herein.  

 
7.8 Status Inquiry:  At any time in the process, the Tribes may inquire with FHWA as to 

the status of human remains associated with this Project.  It is the responsibility of the 
FHWA to address the questions and concerns of any Tribe within five (5) working 
days.  If the Tribes are interested in verifying the physical condition and storage 
treatment of any human remains, a verbal or written request must be submitted to 
FHWA.  FHWA is responsible for arranging a meeting within five (5) working days, or 
at the earliest convenience of the interested Tribe(s).  

 
7.9 Dispute Resolution: Disputes on non-Utah NAGPRA related issues will be resolved 

according to dispute resolution procedures described in this MOA (Stipulation 8.5).  The 
Utah NARRC Committee will resolve all Utah NAGPRA related disputes. 
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7.10 Treatment of Utah NAGPRA Related Items and Human Remains 
 
7.10.1 Human Remains 
 

• Any and all human remains that have been damaged or removed due to 
construction activity will be immediately returned to accompany the 
remains still present in the site. 

 
• Pursuant to Utah NAGPRA, scientific study of human remains may be 

carried out only with approval of the owner of the human remains as 
established in 9-9-403(1) and (2).  If ownership is unknown, scientific study 
shall be restricted to that sufficient to identify ownership but will be limited 
to non-destructive analysis. 

 
7.10.2 Associated Funerary Items/Items of Cultural Patrimony 
 

• Unless otherwise identified, Associated Funerary Items/Items of Cultural 
Patrimony found near or about the discovery of human remains will be 
immediately returned to accompany the human remains.  Associated 
Funerary items are defined as items that, as part of the death rite or 
ceremony of a culture, are reasonably believed to have been placed 
intentionally at the time of death or later, with or near individual human 
remains. Objects of cultural patrimony means items having ongoing 
historical, traditional, or cultural importance central to the Indian tribe 
itself. If they are so identified, documentation of these materials will be 
included in the reports as funerary objects and/or items of cultural 
patrimony. 

 
8.     ADMINISTRATIVE STIPULATIONS 
 
8.1 Changes in the Undertaking 
 

8.1.1 Changes in the Project will not relieve the FHWA or UDOT of the responsibility 
of completing resource evaluations. 

 
8.1.2 If, during the Project planning or implementation, modification and/or changes in 

the undertaking are proposed in ancillary areas that have not been previously 
inventoried for historic properties, the UDOT shall ensure that the area is 
inventoried and that historic properties are evaluated in a manner consistent with 
the inventory, evaluation, and standards identified in Stipulation 6 of this MOA. 
The UDOT will prepare a draft report(s) of the inventory results and submit said 
document(s) to the parties of this MOA for review and comment. A final report 
incorporating the comments of the said parties will be prepared. Final reports will 
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be provided to the parties of this MOA. 
 

8.1.3 The applicable Research Design shall be modified or appended, as appropriate by 
the contractor (s) under the direction of the UDOT, in consultation with the 
USHPO and the Tribes, to incorporate treatment and management measures for 
previously unevaluated historic properties consistent with the MOA. 

 
8.1.4 The parties to this MOA shall be afforded an opportunity to comment within 30 

days on documents prepared in response to revisions to the undertaking.  
 
8.2 Tribal Consultation Process:  Unless otherwise agreed upon, Tribal consultation will 

occur between the FHWA and the Tribes throughout the Project.  
 

 
8.3 Curation 
 

8.3.1 Cultural material (artifact) curation. Upon discovery and gathering of cultural 
items within the Project APE, exclusive of Utah NAGPRA items as defined by that 
act, the UDOT will ensure that the items will be placed in an appropriate 
repository facility as described in 36 CFR 79. 

 
8.3.2 Report and Documentation curation. Upon the UDOT finalizing the documentation 

of the Project, all reports and documentation will accompany the cultural material 
consistent with the provisions described in 36 CFR 79. Upon written request of the 
Tribes, a copy of said documentation shall be provided for the tribal archives. 

 
8.4 Dispute Resolution 
 

8.4.1 Should the USHPO, the Tribes, the DIA, or the Council, object within 30 days to 
any documentation provided for review pursuant to this MOA, the FHWA shall 
consult with the objecting party to resolve the objection. If the FHWA determines 
that the objection cannot be resolved, the FHWA shall request further comments of 
the Council pursuant to 36 CFR ' 800.6(b). Any Council comment provided in 
response to such a request will be taken into account by the FHWA in accordance 
with 36 CFR ' 800.6(c)(2) with reference only to the subject of the dispute; the 
FHWA/UDOT's responsibility to carry out all actions under this MOA that are not 
the subject of the dispute will remain unchanged.  

 
8.4.2 The Utah Division of Indian Affairs State Native American Remains Review 

Committee (NARRC) will arbitrate disputes relative to Utah NAGPRA in 
accordance with U.C.A. 9-9-405  (3)(c), if consultation fails to resolve the dispute. 

 
8.5 Document Review.  Unless otherwise stated, document review shall be 30 days following 
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receipt of said document submitted for review.  Unless notified, the FHWA may assume 
failure of any party to respond within 30 days indicates their concurrence. 

 
8.6 Amendment 
 

8.6.1 Any signatory party to this MOA may request an amendment (s), whereupon 
the other signature parties will consult to consider such amendment(s). 

 
8.6.2 Any proposed amendment to this MOA must be submitted to the FHWA in 

writing, with an explanation as to the reasoning for the requested change. The 
FHWA will initiate consultation with the signature parties for their consideration 
of the proposed amendment(s) under the time provisions as set forth in 8.7.3. 

 
8.6.3 The FHWA will provide copies of written request(s) for amendment from any 

signatory party to all other signature parties within 3 days, and the parties agree to 
begin discussions regarding proposed amendments immediately. 

 
8.7 Monitoring 
 

8.7.1 A monitoring plan will be included in the Research Design(s). Project monitoring 
will ensure all parties to this MOA that the activities and provisions of this MOA 
are in compliance. Monitoring will also ensure that all parties to this MOA will 
have oversight and updates to the Project as the Project commences. 

 
8.7.2 The UDOT will ensure that particular care is taken during construction to avoid 

affecting any other archeological remains that may be associated with the sites 
recorded during the initial survey. Restrictions on construction work in all areas 
not previously cleared in the original Determination of Eligibility and Finding of 
Effect will be accomplished by erection of a temporary fence and flagging as 
necessary. Suitable arrangements for archeological monitoring, and any additional 
survey deemed necessary, will be made in consultation with the USHPO prior to 
construction in the APE. An archeologist meeting the Secretary of the Interior's 
Professional Qualifications Standards (48 FR 44738-9) will monitor the 
construction activities. At a minimum, such monitoring will include recording and 
reporting of major features or artifact concentrations uncovered, and recovery and 
curation of a sample of uncovered material where practicable. 

 
8.7.3 The Tribes will be invited to assist in the monitoring in conjunction with the 

authorized archaeologist and will be compensated for their participation in such 
monitoring activities based on FHWA’s compensation policies.  Compensation is 
restricted to FHWA approved and authorized activities and allowances.   
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Execution of this Memorandum of Agreement and implementation of its terms evidence that the 
FHWA has afforded the Council an opportunity to comment on the Legacy Parkway Project, 
Project No. SP-0067(1)0, Salt Lake and Davis Counties, Utah and its effects on historic 
properties, and that FHWA has taken into account the effects of the undertaking on historic 
properties.  
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APPENDIX A - AREA OF POTENTIAL EFFECT (APE) 
 
 
 
 
 

 
Includes: 

 
Cultural and 4(f) Sites Under Discussion (11x 17) 
Historic Structures Under Discussion  (11 x 17) 

Historic Structures Under Discussion-Continued  (11 x 17) 
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APPENDIX B 

 
 

UDOT STANDARD SPECIFICATION FOR DISCOVERY OF 
HISTORIC, ARCHEOLOGICAL OR PALEONTOLOGICAL 

OBJECTS 
 

 
Standard Specification Section 01355, Part 1.10, Discovery of Historical, Archaeological 
or Paleontological Objects  

 
Standard Specification Section 01355, Part 1.10, Discovery of Historical, Archaeological or Paleontological 
Objects, will be enforced during this project.  This specification stipulates procedures to be followed should 
any archaeological, historic, or paleontological resources be discovered during construction of the project. 
These procedures are as follows: 
 

1. Immediately suspend construction operations in the vicinity of the discovery if a suspected historic, 
archeological or paleontological item, feature, prehistoric dwelling sites or artifacts of historic or 
archeological significance are encountered. 

 
2. Notify the ENGINEER verbally of the nature and exact location of the findings. 

 
3. The ENGINEER will contact the State archeological authorities who will determine their disposition. 

 
4. Protect the discovered objects and provide written confirmation of the discovery to the ENGINEER 

within 2 calendar days. 
 

5. The ENGINEER will keep the CONTRACTOR informed concerning the status of the restriction. 
 

o The time necessary for the DEPARTMENT to handle the discovered item, feature, or site is 
variable and dependent on the nature and condition of the discovered item. 

o Expect a two (2) week or more delay in the vicinity of the discovery. 
o Written confirmation will be given by the ENGINEER when the restriction is terminated. 

 
6. If a changed condition is approved, it will be controlled in accordance with Section 00725, 

paragraph: Differing Site Conditions. 
 
Should a discovery occur, the FHWA will consult with the USHPO/THPO, and the Council in 
accordance with 36 CFR 800.13(b)(3) toward developing and implementing an appropriate treatment 
plan prior to resuming construction. 
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Appendix B 
2020 Travel Demand Analysis 

B.1 Introduction and Setting 
This document presents the travel demand methodology used for evaluating transportation improvements 
as part of the Legacy Parkway supplemental environmental impact statement (Supplemental EIS). The 
Legacy Parkway Supplemental EIS identifies the need for major highway improvements in the North 
Corridor, together with maximum future transit improvements as part of a coordinated multi-modal 
program (Shared Solution). The detailed discussions of the travel demand model that follow have as their 
starting point the Wasatch Front Regional Council (WFRC) travel demand model (version 3.2) (released 
February 2004) and various WFRC documentation including a memo describing “What’s new in Version 
3.1” by WFRC staff.  

B.1.1 Purpose and Organization of Report 

This report has five sections. 

 Section 1, Introduction and Setting, describes the purpose of the report.  

 Section 2, Model Input and Assumptions, outlines the inputs and assumptions of the WFRC travel 
demand forecasting model, such as socioeconomic projections and highway and transit networks. 

 Section 3, Travel Demand Modeling Process, reports the procedures that were used to develop travel 
demand forecasts for the Legacy Parkway project, using the WFRC model, and explains the basic 
process used by WFRC, and the changes in the modeling process that were incorporated by the study 
team led by FHWA and the Corps. 

 Section 4, Changes to the WFRC Model and Processing Model Results, highlights specific post-
model adjustments to the WFRC model incorporated to: 

 Account for factors not considered by the model 

 Process raw traffic volumes and transit assignments in the WFRC travel demand model to create 
“passenger car equivalent volumes” consistent with the procedures in the 2000 Highway Capacity 
Manual (Transportation Research Board 2000). 
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 Section 5, Supporting Alternatives Analysis, was added at the request of the federal lead agencies after 
the Draft Supplemental EIS was published to provide a richer understanding of the traffic analysis 
evaluated to understand and compare alternatives. 

Note that it is difficult to separate the WFRC travel demand model from modeling performed specifically 
for the Legacy Parkway Project. The WFRC travel demand model refers to all modeling processes and 
data inputs. In order to test alternatives, certain data inputs have been changed but all other data inputs 
and modeling processes have not been changed. This report describes both the WFRC modeling processes 
and data inputs and will highlight, where appropriate, data inputs have been changed to reflect modeling 
performed specifically for the Legacy Parkway Supplemental EIS. 

B.1.2 Background of Modeling Domain 

In the past, WFRC maintained two separate models, one covering the modeling domain of the Salt Lake 
Urbanized Area and one covering the modeling domain of the Ogden Urbanized Area. In addition, the 
Mountainland Association of Governments (MAG) maintained a travel model of the Provo-Orem 
Urbanized Area. The Salt Lake Urbanized Area consisted of the southern portion of Davis County, 
generally south of but including portions of Farmington, as well as urbanized areas of Salt Lake County. 
The modeling domain for the Ogden Urbanized Area was contiguous to and north of the Salt Lake 
Urbanized Area. The modeling domain for the Provo-Orem Urbanized Area was contiguous to and south 
of the Salt Lake Urbanized Area. 

Beginning in approximately 1999, WFRC and MAG began a process to combine the three separate 
models into a single regional travel demand model, built upon a less formal process that began earlier 
within WFRC to combine the models for the Salt Lake and Ogden Urbanized Areas. The less formal 
process began by ensuring that “external trips” from the Salt Lake model and the Ogden Urbanized Area 
model were identical. The more formal process reviewed individual trip purposes and redefined the 
definition of “external trip” as well as other improvements facilitated through consultant support. External 
and internal trips are identified with respect to their origin and destination relative to the four-county 
region. Now one single travel model covers the four contiguous counties. Salt Lake, Davis, and Weber 
Counties are within the WFRC planning area, and Utah County is within the MAG planning area. The 
following discussion includes data reported across the four-county area, relating to totals from the entire 
modeled area. Data reported from the WFRC area covers only Salt Lake, Davis, and Weber Counties. 

B.1.3 Description of the North Corridor 

The North Corridor is explained in detail elsewhere in the Supplemental EIS, but from a modeling 
standpoint, it generally refers to the area that parallels I-15 from Kaysville to the northern part of Salt 
Lake City. The North Corridor includes all or parts of Salt Lake City, Salt Lake County, North Salt Lake, 
Woods Cross, Bountiful, West Bountiful, Centerville, Farmington, Kaysville, and Davis County. Figures 
1-1 (Regional Location) and 1-2 (North Corridor) in the Legacy Parkway Final EIS illustrate the regional 
location and the specific limits of the North Corridor, respectively. It is pointed out that the modeling 
domain includes the four urban counties: Salt Lake, Davis, Weber, and Utah County. Consequently, this 
report will utilize, as needed, information from the four urban counties, the three urban counties that fall 
within the WFRC planning area, or just the North Corridor. The use of four county total values is 
typically included as a matter of convenience in summarizing the results of the entire modeling domain, 
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but smaller geography results are provided where necessary based on consistent geographic definitions 
built from the Traffic Analysis Zone (TAZ) level of detail. 

B.2 Model Input Assumptions 
The WFRC travel demand model uses a variety of input data as the basis for forecasting future traffic and 
ridership volumes in the North Corridor. The three key inputs are: 

 Land use and socioeconomic data (as a basis for estimating trip generation); 

 Highway network definition, including the physical and operating characteristics of highways and 
arterial streets within the model area; and  

 Transit network definition, describing the transportation modes, service levels, and operating 
characteristics of the public transit system. 

Additional information on modeling input and assumptions is included in Section B3.2.2 (Transit 
Network Assumptions). 

B.2.1 Land Use and Socioeconomic Projections 

B.2.1.1 Source of the Projections 

The socioeconomic data sets developed and maintained by WFRC in coordination with local governments 
are the basis of estimating future travel demand within the region. These data also support a variety of 
other comprehensive planning activities throughout the region. This section describes the development 
and application of the socioeconomic data, in particular the forecast population and employment.  

To provide reliable projections of population, land use, and other parameters for planning, the counties 
and communities of the Wasatch Front region have maintained a cooperative process through WFRC for 
nearly thirty years. The process has generally relied on the state’s Utah Process of Economic and 
Demographic (UPED) model for regional and county control totals of population and employment. 
Regional and county totals need to be assigned to more specific locations, which respect land constraints 
at the small area level by WFRC. In April 1992, WFRC published Wasatch Front Regional Planning 
Projections Technical Report 29, which introduced the Stratified Iterative Dis-aggregation (SID) method 
of projecting socioeconomic data on geographic areas smaller than the county level. The basic concept 
underlying SID is to use historical growth rates to produce TAZ level projections, which are then summed 
to county and regional control totals. The latest TAZ projections developed by WFRC were produced 
during 2003 using a modification of the SID method, with control totals published in the 2003 Economic 
Report to the Governor, and are the basis of the travel demand projections used in the February 2004 
WFRC model provided for the Legacy Parkway Supplemental EIS project.  

B.2.1.2 Methodology for Developing Projections 

There are four basic components to the projections methodology: collecting base data, obtaining control 
totals, calculating projections, and reviewing projections. These are discussed below.  
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Collecting Base Data 

Base data for population and households come from the 2000 Census SF1 dataset at the census block 
level. Census blocks are summed to the TAZ and census tract levels.  

Base employment data originally came from the 3rd Quarter, 2001 Utah Department of Workforce 
Services ES 2002 database for the WFRC model development and calibration. WFRC periodically inputs 
updated data as it becomes available. Once base population and employment were collected, the land 
supply was examined and mapped by WFRC. Land that was deemed un-developable due to 
environmental constraints was taken out of the total and density was calculated using the total land 
available for development. The developable land was further classified as residential or commercial using 
the master plans from each city and county.  

Obtaining Control Totals 

Control totals for the years 2002–2030 for population, households, and employment were provided at the 
county level by the Governor’s Office of Planning and Budget (GOPB), as published in the 2003 
Economic Report to the Governor (Utah Governor’s Office of Planning and Budget 2003). Both GOPB 
and WFRC staffs collaborate on the review of these county level totals before their publication. The 
UPED is a hybrid economic-demographic model. UPED integrates a cohort-component demographic 
model with an economic base employment model. It generates long term demographic (population) and 
economic (employment) forecasts. The demographic component of UPED produces projections of births, 
deaths, and non-employment related in- and out-migration, while the economic component generates 
projections of employment and employment related net migration. The single most important driver of 
population growth or decline in this model is the growth rate of employment associated with a region’s 
economic base. 

The demographic component of the model employs the cohort survival population projection technique 
combined with econometric techniques for projecting the migration portion of population change. The 
UPED model begins with a census count base-year population distributed by age and gender. The model 
then incorporates specific assumptions with regard to survival and fertility rates for each age and gender 
group and projects the change in population over the next five-year period. This produces a natural 
increase in population notwithstanding in- or out- migration. Non-employment related migrants, such as 
retirees or students, are added or subtracted to the base year population such that the result is a first 
approximation of the end of period population, that is, the expected end of period population in the 
absence of employment related migration. This value becomes input to the economic side of the model. 

The economic component of UPED is an economic base employment model with the organizing concept 
of a labor market that controls employment related migration. The central premise of this model is that 
external demand for a region's exports is the primary driving force behind the region's economic and 
demographic growth or decline. This demand is registered in the model as basic employment, which is 
used to produce goods and services for export. Estimates and projections of basic employment by 
industry sector are input to the model. 

The population in the region also demands goods and services. Local production of goods and services for 
local consumption requires labor. The demand for this labor is represented in the model as population-
dependent employment. As the population of the region changes, this population-dependent employment 
will change in a like direction. In the model, the following factors determine the level of this category of 
employment. 
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 The population size and age structure.  

 Trends in national per capita employment by industry (reflecting changes in national consumption 
patterns and productivity).  

 The local differences from national production rates (reflecting regional differences in consumption 
patterns as compared with the U.S.) and the region's import structure.  

The total demand for labor, measured in jobs, is the sum of basic and population-dependent employment. 

Population (age and gender components), labor force participation rates, and multiple job holding rates 
determine the supply of labor (measured in terms of the number of jobs). Given the population from the 
demographic component of the model, if the supply of labor exceeds the demand for labor in sufficient 
numbers to yield an unemployment rate, which exceeds the equilibrium rate, employment related net out-
migration occurs. On the other hand, if the unemployment rate is less than the equilibrium rate, 
employment related net in-migration results. If the labor market is in equilibrium, i.e., the unemployment 
rate is sufficiently close to the equilibrium rate, no migration occurs and the model proceeds to the next 
projection year. Non-employment related migration is also projected in this section of the model, since 
the population base for this category of migration is the natural increase population plus employment 
related to net migration. 

In the event of migration, the size and composition of the population changes, this, in turn, affects the 
population-dependent demand for labor, thus inducing further migration. This is solved iteratively. When 
equilibrium is achieved, the model proceeds to the next projection year. The ending population of the 
current year becomes the beginning population of the following year. 

UPED makes projections at the multi-county district (MCD) level. GOPB and WFRC then disaggregate 
the MCD projections to counties based on growth trends, available land, etc. The UPED does not have a 
land supply component as part of the model structure, thus the process of disaggregating the regional 
control totals provided by GOPB into county, city, and TAZ level forecasts is the responsibility of WFRC 
(or each appropriate Association of Governments). Final products from UPED include population by age 
and gender, components of population change, households, household size, and 66 sectors of 
employment. 

Calculation of Projections  

These control totals are used by WFRC to make TAZ projections using the Modified Stratified Iterative 
Dis-aggregation (MSID) process with several (off model/on model) enhancements (also by WFRC). 
Small area projections were controlled to the regional control totals of UPED but were initially allocated 
to each area using the Census 2000 population values, the Utah Department of Workforce Services 
employment values, as well as the zonal density for each data item. A growth rate for each variable is 
applied based on its density and corresponding historical growth trends from 1980 to 2000. The annual 
growth rates are applied for five years. At each five-year interval, densities are recalculated using the new 
population and employment and new growth rates are applied to the next five-year period. This process is 
repeated until the horizon year (2030) is reached. For more information, refer to Wasatch Front Region 
Small Area Socioeconomic Projections: 2002–2030 (Wasatch Front Regional Council 2003a). The 
accuracy of past land use forecasts is controlled in several steps by the accuracy of the control totals 
provided by the Utah Office of Planning and Budget and the small area forecasts developed by the 
WFRC. Each of these agencies, as well as the individuals who assist these agencies, has tracked historic 
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accuracy by various statistical and non-statistical means. As part of the WFRC Technical Report # 39, a 
brief review of historic accuracy was offered. In this report, a brief review of historic projections in Salt 
Lake County concluded, “Historically, the projections have tracked well with the actual trends.” Although 
the Supplemental EIS uses an updated set of socioeconomic forecasts included in Technical Report #42, 
the methodology and results are considered consistent with earlier forecasts. The Utah Office of Planning 
and Budget also provides An Analysis of the Accuracy of UPED’s Historical Projection Work (April 
2001), which makes several observations, notably that “Utah’s projection history includes periods of both 
over and under projecting population.” 

Interim year projections, such as projections used for the Legacy Supplemental EIS, make use of 
published interim year projections of WFRC (and MAG). At the time of the Legacy Final EIS, the year 
2020 was the horizon year of WFRC Small Area Projections. In order for the Supplemental EIS to remain 
consistent with the Final EIS, the interim year 2020 of the WFRC projection horizon (year 2030) has been 
used. The Wasatch Front Urban Area Long Range Transportation Plan Update, 2004–2030 (WFRC long 
range plan) (Wasatch Front Regional Council 2003b) includes projects and projections to the year 2030. 
The Legacy Parkway Supplemental EIS used the year 2020 land use projections and applied those to the 
list of highway and transit projects included in Phase I and Phase II of the three-phased transportation 
plan. Phase II of the plan extends to the year 2022, which was considered consistent with the year 2020 
land use projections. A comparison between the population and employment projections in the Final EIS 
and those included in the Supplemental EIS are presented in Table B-1a and B-1b, respectively. 
Table B-1a  Comparison of Final EIS and Supplemental EIS Population Data and Forecasts 

 Final EIS Base Year 
1995 
Population 

Supplemental EIS 
Base Year 2002 
Population 

Final EIS Forecast 
2020 
Population 

Supplemental EIS 
Forecasts 2020 
Population 

Salt Lake County 819,000 924,000 1,302,000 1,284,000 

Davis County 218,000 250,000 355,000 347,000 

Weber County 174,000 200,000 284,000 287,000 

Urban Area Total 1,211,000 1,374,000 1,941,000 1,918,000 

Note:  Population summaries in the travel demand models may vary slightly from published values due to 
rounding of disaggregate forecasts of household size. Population and employment are rounded to the nearest 
1,000. 

 
Table B-1b  Comparison of Final EIS and Supplemental EIS Employment Data and Forecasts 

 Final EIS Base Year 
1995 
Employment 

Supplemental EIS 
Base Year 2002 
Employment 

Final EIS Forecast 
2020 
Employment 

Supplemental EIS 
Forecasts 2020 
Employment 

Salt Lake County 447,800 522,000 753,600 734,000 

Davis County 73,000 89,000 133,200 124,000 

Weber County 76,500 84,000 126,200 129,000 

Urban Area Total 597,300 695,000 1,013,000 987,000 

Note:  Population summaries in the travel demand models may vary slightly from published values due to rounding 
of disaggregate forecasts of household size. Population and employment are rounded to the nearest 1,000. 
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Review of Projections 

The projections were subject to several rounds of review and revision. The projections are reviewed by 
individual jurisdictions (cities and counties within WFRC) for consistency with boundaries, the land use 
element of their Master Plans, and reasonableness. By forming a Working Group, WFRC allowed the 
review of the final socioeconomic projections by local “experts” including experienced land use planners 
in the region, state government economists, and other interests. The following list identifies the entities 
that comprised the WFRC Working Group. According to WFRC, the Working Group concluded that the 
methodology was sound and the results were reasonable at the regional level. The following entities 
comprise the working group. 

 Weber County 

 Davis County 

 Sierra Club 

 Envision Utah 

 Town of Herriman 

 Homebuilders Association of Greater Salt Lake 

 Utah Department of Transportation 

 Utah Transit Authority 

 State Data Center 

 Greater Ogden Area Board of Realtors 

 West Valley City 

 Bureau of Economic and Business Research 

 Sandy City 

 Governor’s Office of Planning and Budget 

In addition to land use, population, and employment, auto ownership is also an important variable in 
forecasting future travel demand, but is calculated from other socioeconomic data. The socioeconomic 
and land use forecasts have been updated from those used in the demand forecasts performed for the 
Legacy Parkway Final EIS and I-15 North Corridor Draft EIS. A more detailed discussion of current 
land-use and socioeconomic forecasts, by county, city and TAZ, along the Wasatch Front is included in 
Wasatch Front Region Small Area Socioeconomic Projections: 2002–2030 (Wasatch Front Regional 
Council 2003a). 
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B.2.1.3 Summary of Socioeconomic Projections in Wasatch Front 
Population   

Population along the Wasatch Front (Weber, Davis, and Salt Lake Counties) is expected to grow from 
about 1,374,000 in 2002 to approximately 1,918,000 in 2020, an increase of 40 percent. Increases in 
population density are also projected throughout much of Davis County resulting from a combination of 
infill development in the more developed areas of the county and the continued spread of development in 
the presently undeveloped portions of the county. This increase in population, and to a lesser extent 
population density, will contribute to increased traffic volumes on the major transportation facilities in 
Davis County. 

Households   

Households for the three-county area are projected to increase from about 450,000 in 2002 to over 
677,000 in 2020, or over 50 percent. The growth rate for households is higher than population because 
household size is forecast to continue to decrease over time. According to the WFRC, national trends 
support a declining household size, with a more significant reduction in household sizes in the Davis 
County, according to the Utah Office of Planning and Budget, due to the increasing urbanization of the 
area and the increasing loss of vacant or under-developed land. 

Employment 

Employment for the three-county area is projected to increase at close to, but slightly above the rate of 
population growth. Employment projections in Salt Lake County represents a slightly smaller share of the 
three-county employment as compared from the Final EIS to the Supplemental EIS, but remains the 
dominant employment location. 

B.2.1.4 Summary Results 

Overall, the growth projections for both population and employment in the Supplemental EIS for the year 
2020 are slightly below growth projections in the Final EIS for the same year. This is due to revised 
regional control totals offered by the GOPB. The Utah Governors Office of Planning and Budget 
presently maintains growth forecasts to the year 2030 for which the year 2020 forecasts represent an 
interim year. During the Final EIS, growth forecasts for the year 2020 represented the furthest future year 
of official forecasts. 

B.3 Travel Demand Modeling Process for Legacy 
Parkway Project 
The travel demand model, its input data, and its application methodologies have changed since the 
Legacy Parkway Final EIS and I-15 North Draft EIS were prepared. The Legacy Parkway Supplemental 
EIS used the February 2004 WFRC regional travel demand model with changes to the highway and 
transit input networks as described in this memo. Consequently, the traffic forecasts used are not the same 
as those published in the earlier environmental documents. Developments to the WFRC travel demand 
model have been implemented by WFRC to improve the accuracy of forecasts produced. Selected 
application methodologies have changed in the WFRC model to reflect updated standards and 
recommendations from peer reviews. Updates to input data by WFRC have been made to better reflect 
current plans, and forecasts. The Legacy Parkway modeling included all of the latest advancements of the 
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WFRC model and methodologies with changes made to the input networks for the Legacy Parkway 
Supplemental EIS. The verification of the accuracy of the WFRC modeling process can be found in 
several internal documents to the WFRC, most recently including the “Wasatch Front Regional Council 
Speed Study,” (Wasatch Front Regional Council 2003c). Informal model calibration efforts are often 
done on a model-by-model basis. The Legacy Parkway Technical Memorandum: Integration of Mass 
Transit with Legacy Parkway (Fehr & Peers 2004) also offers a brief review of the accuracy of the WFRC 
model for application in the North Corridor.  

The travel demand models used for the I-15 and Legacy Parkway environmental studies in 1998-2000 
were described in detail in their respective supporting documentation. Major differences between those 
models, input data, and methodologies are included in the discussion of the structure and four steps within 
the model that follow. 

B.3.1 Land Use and Induced Growth 

Land use projections for all the alternatives are the official 2020 data set for WFRC model, version 3.2 
modified as described in Section 2.3.2 as Robust Transit Package B. The Supplemental EIS transportation 
analysis does not vary the land use assumptions from one transportation alternative to another. The 
WFRC model predicts future travel demand based on a full range of relevant factors, including projected 
land use. The model is not designed to address the concept of “induced growth,” which can be described 
as variations in where and when growth may occur in relation to enhancements of transportation systems. 
Rather, the model projects future travel demand using land use projections of the local communities 
combined with the data described above from the GOPB. WFRC model analysis utilizes the following in 
projecting total travel demand. 

 The future land use inputs to the WFRC model are based on plans that include Legacy Parkway and 
based on input from each community in the corridor. 

 The calibrated base year conditions include base year trip rates and peak period factors that are 
unchanged to the future year. 

 The WFRC model was calibrated to base year conditions that generally have low to moderate 
congestion. 

Therefore, the total travel demand generated in the north corridor for the Shared Solution represents a 
reasonable maximum level. In response to comments received during the Supplemental EIS scoping 
process, the Supplemental EIS analysis considers the following two land use scenarios in addition to the 
official WFRC land use base: (1) a transit-supportive land use scenario included in the “maximum future 
transit” analysis (described in Chapter 3, Alternatives, and Section 2.3, Integration of Legacy Parkway 
with Mass Transit, of this Final Supplemental EIS); and (2) an alternative development pattern that would 
result from greater land availability in south Davis County under the No-Build Alternative (described in 
Section 4.1.3.3, Impacts on Growth within and Beyond the North Corridor). As described in Section 
B.5.1, Possible Land Use Shifts under No-Build Alternative, of this appendix, land use in the corridor for 
the No-Build Alternative could vary from the WFRC estimates because the No Build would make more 
land available for development in the corridor than anticipated by WFRC. Under a Legacy Parkway No-
Build scenario, the 800 acres of developable land in uplands above the floodplain within the Legacy 
Parkway right-of-way and preserve would become available for development. Section 5.1 describes the 
sensitivity of the No-Build travel forecasts to the possible development of these acres.  
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Given the use of consistent land use assumptions in the analysis of all of the alternatives, the main 
variations in corridor travel demand from one alternative to the next relate to the different levels of 
accessibility and travel ease offered by the respective alternatives. The alternatives also offer different 
levels of modal availability. Specific travel routes and mode used by the total travel demand will be 
affected by the Shared Solution as discussed in Section B.3.3.4 of this appendix. 

B.3.2 Highway and Transit Networks 

B.3.2.1 Highway Networks 

Highway networks include links defining all freeways, highways, arterial and collectors in each of the 
four counties. TAZs are connected into the highway network by links called “centroid connectors.” 
Centroid connectors represent local streets and driveways in the model and serve to connect trips to the 
transportation network. The parameters that define a highway link generally are: 

 Distance 

 Free-flow travel speed 

 Number of lanes 

 Lane capacity 

 Functional classification 

Highway networks for the entire four-county region (including Utah County) as developed by WFRC and 
MAG were held constant for each of the alternatives evaluated for the Legacy Parkway Supplemental EIS 
except for changes necessary to reflect each alternative in the North Corridor. Highway networks in both 
the build and no-build conditions included a combination of programmed and non-programmed projects 
as included in the WFRC long range plan as included in the “end of phase II” model set. The extension of 
Legacy Parkway north of the project limits (from the northern terminus of the proposed Legacy Parkway 
at I-15 and US 89 to Gentile Street in Layton) is also included in the WFRC Long Range Plan, but was 
excluded from all model runs so as not to overstate the highway bottleneck in the north corridor by 
including an extension of a project still being evaluated.  

As part of applying the travel demand forecasting process for the Legacy Parkway Supplemental EIS, the 
Legacy Parkway project developed a 2020 highway network, using the WFRC information and model to 
represent no-build conditions as well as to provide a background for evaluating the build alternatives. The 
“no-build” highway network was defined to include all of the projects included in Phase I (year 2012) and 
Phase II (year 2022) of the entire transportation system as described by the WFRC 2030 long range plan 
(adopted December 2003) with the exception of the Legacy Parkway between I-215 and US-89, the 
Legacy North project, and major improvements to I-15 between 600 North in Salt Lake City and 200 
North In Kaysville. Most of the I-15 improvements in the south Davis County study area are actually 
included in Phase III of the WFRC 2030 long range plan, so this project was not removed to define the 
no-build as much as it was added to reflect several of the build alternatives, in order to remain consistent 
with the alternatives included in the Final EIS. 

Phase I and Phase II of the WFRC long range plan include highway and transit projects projected to be 
financially feasible by the year 2022. The long range plan also includes a third phase of projects, which 
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are projected to be financially feasible by the year 2030. In order for the Supplemental EIS to be 
consistent with the design year of the Final EIS, only the first two phases of the three-phase plan were 
included in the No-Build network to approximate the transportation system in the year 2020. Land use 
projections for the year 2020, as provided by the WFRC, were modeled on this base transportation 
system. 

The most notable projects included in the no-build network are: 

 Widening of Redwood Road from two to four lanes from 1000 North in Salt Lake City to 500 South 
in Woods Cross, which WFRC plans between 2013 and 2022. 

 Widening of 500 South in Woods Cross to four lanes from I-15 to Legacy Parkway by 2012. 

 Widening of Parrish Lane in Centerville to four lanes from I-15 to Legacy Parkway by 2012. 

 Construction of Mountain View Corridor from I-80 to 13400 South in Riverton Jordan, which WFRC 
plans in varying stages beginning with SR-201 to 6200 South prior to 2012, 6200 South to 13400 
South prior to the year 2022. 

A capacity enhancement project was completed in October 2004 on I-15 between Beck Street and I-215. 
This project entailed construction of a short segment of general purpose lanes to relieve a bottleneck in 
the highway system. This improvement project is also included in the no-build highway network. 

As part of the modeling for the Legacy Parkway Supplemental EIS, the WFRC model was modified to 
reflect various alternative “build” possibilities. It should be noted that the model structure, including all of 
the mathematical coding which is part of the WFRC regional travel model, remained unchanged for the 
Legacy Parkway analysis as compared to the WFRC long range plan. Changes to the model were limited 
to the inputs, which define the level and type of transportation infrastructure in the year 2020.  

For the Legacy Parkway Supplemental EIS modeling, which included “I-15 build” alternatives, I-15 was 
coded as four general-purpose lanes plus an HOV lane in each direction. The HOV lane was included in 
the distribution and assignment portions of the analysis. Various other projects were also analyzed as 
alternatives to Legacy Parkway. The most notable newly evaluated highway alternative included what 
was termed a “Redwood Road Arterial.” The Redwood Road Arterial Alternative assumed four lanes in 
each direction on Redwood Road in its existing alignment (and then extending north to the I-15/US-89 
interchange). Speeds and capacities for Redwood Road assumed a limited access, at-grade, signalized 
facility similar in operational characteristics to Bangerter Highway. The Redwood Road Arterial 
Alternative modeled for the Legacy Parkway Supplemental EIS included a capacity of 797 cars per lane 
per hour (with four lanes in each direction) and a coded free flow speed of 47.4 miles per hour from I-215 
to Parrish Lane and 51.4 miles per hour from Parrish Lane to US-89. Roadway link speeds and capacities 
are inputs to the regional travel demand model. Since these inputs often require estimates of future 
conditions that do not have corresponding data, the WFRC employs a process of assigning speeds and 
capacities based on functional classification, area type, and a more subjective variable based on the 
degree of access control. For the Redwood Road Arterial Alternative, model inputs were patterned after 
Bangerter Highway. 

Table B-2 provides a brief description of the components of each alternative analyzed as part of the 
Supplemental EIS. Alternative names included in the table are provided as a convenience of the modelers 
and are not intended to over-simplify or otherwise alter the value of each alternative. Specific model 
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coding assumptions as well as further descriptions of specific alternatives are discussed elsewhere in this 
appendix. 
Table B-2  Modeled Alternative Summary  

Alternative 
I-15 
Configuration 

Legacy 
Parkway Transit Arterial Street Plans 

Demand 
Year 

Existing 2001 Highway and transit networks as they existed in 2001 as per the calibrated 
WFRC model 

2001 

Shared Solution 8 Lanes + 2 
HOV 

4 Lanes Maximum 
Future 

WFRC Long Range Plan1 2020 

No-Build 8 Lanes Not Built WFRC Long 
Range Plan 

WFRC Long Range Plan1 2020 

Redwood Road 
Arterial Alternative 
w/out I-15 

8 Lanes Not Built Maximum 
Future 

WFRC Long Range Plan plus 
Eight-Lane Redwood w/ 
Access Control1 

2020 

Maximum Future 
Transit w/out I-15 

8 Lanes Not Built Maximum 
Future 

WFRC Long Range Plan1 2020 

Maximum Future 
Transit 

8 Lanes + 2 
HOV 

Not Built Maximum 
Future 

WFRC Long Range Plan1 2020 

Redwood Road 
Arterial Alternative 

8 Lanes + 2 
HOV 

Not Built Maximum 
Future 

WFRC Long Range Plan plus 
Eight-Lane Redwood w/ 
Access Control1 

2020 

I-15 Improvements 
Beyond Ten Lanes 

10 Lanes + 2 
HOV 

Not Built Maximum 
Future 

WFRC Long Range Plan1 2020 

1 WFRC long range plan used for the modeling was modified based on changes described in the text above.  

 

Detailed modeling results of each alternative in Table B-2 are not always presented in this appendix in 
order to simplify the results for the reader. For example, the results of the Redwood Road Arterial and 
Maximum Future Transit Alternatives without I-15 improvements generally do not result in 
improvements in any performance measure evaluated over their respective comparisons with I-15 
improvements included. Therefore, this appendix provides a comprehensive description of the travel 
modeling and modeling results, but does not comprehensively present the results of all alternatives not 
carried forward past the alternative screening. 

In addition to the alternatives described above, analyses have been performed for several alternatives 
proposed in comments received on the Draft Supplemental EIS by Utahns for Better Transportation 
(UBET). These analyses are presented in a technical memorandum Evaluation of UBET Proposals for 
North Corridor Transportation and Land Use (Fehr & Peers 2005). Methods and findings from that 
report are summarized in Section B.5 of this appendix, and hereby incorporated by reference. 

B.3.2.2 Transit Network Assumptions   

The existing transit network was coded into the WFRC model to reflect current UTA operating plans. The 
future transit network as planned by WFRC is also represented in the WFRC model to reflect 
programmed transit projects as well as other transit projects included in the WFRC long range plan. The 
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networks used in the Supplemental EIS analysis represent the highway and transit systems at the end of 
Phase 2 of the current WFRC long range plan. Projected completion date for Phase 2 projects is 2022. As 
the WFRC population and estimates represent 2020 projections, the Supplemental EIS analysis is termed 
a 2020 case, although travel conditions would be marginally worse in 2020 than predicted herein if key 
transportation network projects are delayed until 2022. 

Below are listed the most notable transit projects included in the WFRC 2020 transit networks (the same 
for the build alternatives and the No-Build Alternative). 

 Commuter rail operation from Salt Lake City to Ogden along the Union Pacific right-of-way, west of 
I-15. 

 Increased express bus and local bus service on existing routes. 

 Increased transit coverage by the extension of existing routes and addition of new routes. 

 Provision of feeder bus service to commuter rail stations in Salt Lake, Davis, and Weber Counties. 

 Several new light rail lines in Salt Lake County, including: 

 Mid-Jordan light rail serving Midvale and West Jordan. 

 Extension of the north-south TRAX line into Draper. 

 Airport light rail. 

 Light rail line into West Valley connecting east-west into the Sugar House area of Salt Lake City. 

 Several new bus rapid transit lines, including: 

 North-south line connecting Davis County to the Salt Lake City central business district (CBD). 

 Additional bus rapid transit serving the proposed Mountain View Corridor, Redwood Road, and 
Salt Lake County, and 1300 East in Salt Lake County. 

A “maximum future transit” analysis was coded for the Legacy Parkway modeling to reflect the more 
aggressive set of transit assumptions for the integration of mass transit with Legacy Parkway. The 
following bullets briefly define “maximum future transit” for the purpose of performing the Legacy 
Parkway travel modeling under the WFRC travel model (version 3.2) (February 2004). 

 Transit routes estimated to be affordable by the year 2030 in the WFRC long range plan were 
assumed to be in place by the year 2020 (all transit *.LIN files based on “End of Phase 3” of the 
WFRC long range plan).  

 No changes to walk access from WFRC Code. 

 Double parking costs of all zones from WFRC Code ($0 parking remains $0). 
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 No premium transit fares (all express and rail mode fares equal to local bus, in contrast to WFRC 
Code). 

 Commuter rail set to 15-minute headway north of Salt Lake City during rush hours (approximately 6-
9 AM and 4-7 PM) in contrast to WFRC 20 minute-headway during rush hours. 

 South Davis BRT time factor set to 0.8 (from 1.0) but otherwise as coded (mode 7) reflective of a 
higher speed bus system with travel times that are 80 percent of travel time of a “typical” bus line. 

 Maximum wait time equal to 1 minute at the following additional nodes (2070, 3404, 3415, 3440, 
3463, 3470, 3473, 3548, 3646, 3739, 5506, 5516, 5640, 12631, 12633, 12636, 12637, 12642, 12652, 
12661, 12707) to reflect a seamless transfer service for transit routes, in contrast to WFRC coding, 
which assumes transfers occur between two uncoordinated services, but does include a maximum 
wait time of 10 minutes (or one half of the headway). 

 Post model adjustments to account for the effects of transit-oriented development (“3/4 D” land use) 
around transit stations as defined by the Integration Analysis (Fehr & Peers 2004), since the WFRC 
model does not account for transit oriented development at the sub-traffic analysis zone level. 

 Peak hour, peak direction transit riders calculated as a fraction of daily riders as defined by the 
integration analysis (Fehr & Peers 2004). 

 No other changes to WFRC travel demand model (version 3.2). 

Wasatch Front Regional Council is presently completing a transit needs analysis study for south Davis 
County, with the final report expected to be complete by the end of 2005 (Wasatch Front Regional 
Council in preparation). The draft study considers an alternative that includes bus rapid transit (BRT) 
along the US-89/Main Street/200 West alignment, at least up to Pages Lane in Centerville. Year 2030 
ridership is anticipated to be around 7,000 to 8,000 passengers per day. These results are roughly 
consistent with a portion of the definition of maximum future transit for the Legacy Parkway 
Supplemental EIS. The BRT alignment recommended in the South Davis study is the same as the BRT 
alignment defined in the Supplemental EIS integration analysis between the start of the line in the Salt 
Lake City CBD and Pages Lane. The alignments deviate slightly from Pages Lane through Centerville, 
but re-join at State and Main Streets in Farmington, and continue together through Farmington to the 
Commuter Rail station. The ridership forecasts are also in general agreement. The South Davis BRT route 
ridership estimate of 7000 to 8000 riders in 2030 includes riders whose trips both board and alight 
without traveling across the Woods Cross screenline. The total number of BRT trips crossing the 
screenline in 2030 is projected to be about 4500 daily. When expressed as 2020 peak hour or peak period 
northbound ridership, the South Davis Study total screenline BRT ridership is similar to the Legacy 
Parkway integration analysis BRT estimate, and total transit ridership in the South Davis County Study is 
somewhat lower than the fully integrated maximum future transit system included in the Supplemental 
EIS. 

Compared with the transit ridership forecasts prepared for the commuter rail final EIS (Federal Transit 
Administration and Utah Transit Authority 2005), the fully enhanced and integrated maximum future 
transit system, including higher frequencies and lower fares on commuter rail, generates higher ridership 
in comparable service years. 
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B.3.3 Trip Generation  

Trip generation within the WFRC model estimates the number of person-trips, produced in and attracted 
to each zone based on the socioeconomic data characteristics and household characteristics (number of 
persons and automobile ownership) of that zone. Person-trips are estimated for internal-to-internal zones, 
internal-to-external, and external-to-internal zones. Eight trip purposes are defined in the trip generation 
module: 

 Home-based work 

 Home-based other 

 Home-based school 

 Home-based shopping 

 Home-based personal business 

 Non-home-based, work-related 

 Non-home-based, non-work-related 

 Commercial 

Modeling for the Legacy Parkway Supplemental EIS did not change the trip generation process of the 
WFRC (and MAG) model as described in this section. Reference to base year calibration results generally 
refers to calibration efforts from WFRC on a regional basis, unless otherwise noted. Base year model 
calibration was generally performed for either a 2001 or a 2002 base year due to the lag of available 
socioeconomic data and highway network traffic counts. 

B.3.3.1 Socioeconomic Data 

The 2000 Census was used by WFRC to classify households by size (people in the household), income 
quartile, and workers per household. Census curves are fitted to basic zonal information such as the total 
households, average household size, and average zonal income, to determine the total number of 
households in combinations of these categories: 6 HH size categories (1 person to 6+ person), 4 worker 
categories (0 to 3+), and 4 income quartile categories. This then becomes basic input to Auto Ownership, 
Trip Generation, and Mode Choice modules of the WFRC model. 

B.3.3.2 Person-Trips 

The WFRC trip generation module estimates person-trips (productions and attractions) by trip purposes. 
Trip productions are estimated using a cross-classification household trip rate matrix based on 
information collected during the most recent home interview survey. Households are classified by the six 
household size categories and by car ownership. Four car ownership categories (0-car, 1-car, 2-car, and 3-
or-more-car households) have been defined. WFRC estimated the trip rates for each class of households 
using information derived from the 1993 Home Interview Survey responses.  
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A “home interview” travel survey is relatively common practice in the travel demand modeling industry. 
Experience gained within the industry allows for a statistical sampling of households as opposed to 
extensive in-home interviews. The 1993 Home Interview Survey, performed by WFRC relied on 
advanced practice sampling techniques and activity based travel responses, which were coordinated with 
FHWA. The 1993 travel survey was an update of 30-year old survey data collected in the 1960s.  

Despite statistical sampling techniques, travel surveys remain expensive undertakings and are not 
generally performed at frequencies sooner than every 10 years. The goal of travel surveys is to define 
travel attributes to specific demographic characteristics. For example, the number of trips generated by 
larger households with more vehicles as compared to smaller households with fewer vehicles is quantified 
by the survey. The actual numbers of households that fall into each socioeconomic variable classification 
can then be updated based on more recent data and forecasts of WFRC. Therefore, the trip rates of 
households of the same characteristics do not change, but the changing socioeconomic characteristics of 
households within the four-county region will indicate changes in travel. The survey techniques and 
application to the travel model were successfully reviewed as part of the 1999 Peer Review of the WFRC 
travel model developed as part of the MPO Certification Process of the WFRC performed by FHWA/FTA 
as well as a more recent (2002) in-house Peer Review performed by WFRC (Wasatch Front Regional 
Council 2002a). Peer Review attendees and summary findings are available from WFRC summarizing the 
1999 FHWA Peer Review and the 2002 In-House Peer Review. 

Trip attraction is a regression analysis that uses zonal trip attraction and socioeconomic data. A regression 
analysis is performed for each of the eight trip purposes considering the following variables: 

 Population 

 Total (occupied) dwelling units 

 Single-family (occupied) dwelling units 

 Multifamily (occupied) dwelling units 

 Total employment 

 Retail employment 

 Industrial employment 

 Other employment 

Following the estimation of person-trips, internal-to-external/external-to-internal (IX-XI) vehicle trips are 
calculated. These are trips that have one end (origin or destination) in a TAZ within the four-county 
model area, and the other end outside the (four-county) model area, as represented by the cordon stations. 
IX-XI trips are estimated by WFRC based on zonal factors developed from the 1993 Home Interview 
Survey responses and the estimated total internal trips in each zone. External-to-internal trips are 
estimated to be attracted to each TAZ in the region by total TAZ employment, and distributed by travel 
time from the external stations. Since survey methods employed by WFRC to estimate travel demand did 
not directly survey trips that were based outside of the four-county region, external-to-internal 
productions are estimated by WFRC to match available survey data by factoring IX trips included in the 
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home based survey and matching the total external station counts provided by the Utah Department of 
Transportation (UDOT).  

B.3.3.3 Special Generators 

Certain TAZs require special trip generation techniques because the intensity of activity is not accurately 
modeled with basic trip generation methods or with survey methods that determine trip making at the 
home-based level. These “special generator” TAZs are facilities such as large business parks, Hill Air 
Force Base, regional shopping malls, high-density urban zones such as the CBD and sports complexes. 
WFRC performs the calculations for all special generators and no additional analysis or adjustment of 
special generators was performed for the Legacy Parkway Supplemental EIS modeling. Special 
generators affecting the study area include the Salt Lake City CBD, Hill Air Force Base, Lagoon 
Amusement park, and the Salt Lake International Airport. 

B.3.3.4 Trips External to the Region 

External-external trips are those trips with both ends outside of the four-county region. External-to-
external trips are accounted for in the WFRC model via a fixed origin-destination vehicle trip matrix. 
Growth of the external trip matrix was made by the WFRC and not modified for the purpose of the 
project-specific analysis of the proposed action. The WFRC considers historic growth trends based on 
UDOT traffic counts at these external stations when estimating the future growth at each station. Since 
the former models for the Salt Lake Urban Area, Ogden Urban Area, and Provo-Orem Urban Area were 
combined into the present modeling domain in 1999, external stations have represented a small fraction of 
total trips. The external station forecasts of the WFRC model were not altered for use on the Legacy 
Parkway project. For the model calibration year, 2001, the number of external-to-external trips crossing 
an external station plus the number of internal-to-external plus external-to-internal trips crossing the same 
station equals the average annual weekday volume crossing that station in 2001. Year 2002 data was also 
reviewed by WFRC to incorporate changes from 2001 data to 2002. Because of the I-15 reconstruction 
project in Salt Lake, the model calibration was performed in 2001 but model results were compared to 
both 2001 and 2002 traffic counts. 

B.3.3.5 Unique Trip Tables 

Some major generators in the region have a trip distribution pattern that the current WFRC gravity trip 
distribution model would not adequately determine on its own. Each major college, Salt Lake 
International Airport and the Lagoon amusement park are examples where special generator trip data 
were available and the gravity model distribution was adjusted by WFRC to use pre-determined trip 
distribution matrices. Each of these special generator land uses has fixed trip tables created by WFRC that 
describe the distribution of trips across the region for current and future years. The Legacy Parkway 
modeling utilized these unique trip tables. 

B.3.4 Trip Distribution  

B.3.4.1 Travel Time Impedance 

Using the highway network, a matrix is created of the travel times from each TAZ to every other TAZ in 
the network. This is referred to as an impedance (or “skim”) table, and is one of the key input elements to 
the trip distribution model. In the WFRC modeling process, this table is created and updated iteratively 
through the feedback loop in the model process. The initial skim tables are created based on the free-flow 
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link speeds assumed in the network. This skim table represents the travel times between TAZs during 
assumed uncongested conditions. This skim table is then used as one of the bases for distributing trips 
between TAZs, and the modeling process continues through assignment.  

Following the assignment of trips to the highway network, link travel speeds are recalculated to reflect the 
relationship between traffic volume along a network and the capacity of that network—in other words, 
congestion. Skim tables are then developed using this “loaded” network containing capacity-constrained 
travel speeds output from trip assignment. These skim tables, containing travel times between zones under 
capacity-constrained or congested conditions, are fed back into the trip distribution process as one of the 
bases for distributing home-based work trips between TAZs. Home-based-work trips are assigned by the 
WFRC model to reflect congested conditions in the AM peak period assignment. Other trip purposes are 
assigned in the WFRC modeling process by the capacity constrained conditions of the mid-day 
assignment, where congestion has less of an impact on travel distribution patterns. The assignment 
process does not change the total number of trips generated in each period, it only changes the facility that 
origin and destination pairs travel on due to congestion. Since there is feedback between the assignment 
and distribution process, assignment and the effects of congestion will also change how trip production 
and trip attractions are paired into trip origins and trip destinations. 

This more realistically represents the conditions under which drivers (particularly commuters) make 
travel decisions. Because travel time (more than travel distance) is a key factor for a driver in determining 
the reasonableness of a trip, basing the estimate of travel time on congested conditions will more 
realistically represent the spatial distribution between the home end of the work trip and the work 
destination. 

Terminal and intrazonal times are added to the travel time for each interchange prior to distribution. The 
terminal times are based primarily on the parking situation in the TAZ. Normally a one-minute terminal 
time is added at the origin and destination end of each travel time. For TAZs in the CBC or at other 
locations where the distance from parking to the ultimate destination is expected to be longer, additional 
time is added at the terminal end. Intrazonal times are derived from the area of the TAZ, assuming all 
traffic moves at 20 mph and that all traffic originates at a distance inside the TAZ boundary equal to ½ 
the square root of the TAZ’s area. 

Calibration efforts by WFRC beginning in the initial four-county regional model development in 1999 
revealed that the region has four distinct geographic areas between which observed travel behavior 
patterns are different than predicted. For example, in attempting to reproduce observed volumes, the 
WFRC model initially predicted substantially more trips between Salt Lake County and Utah County than 
were observed. The model had no ability to account for perceived geographic barriers, or local 
preferences to live, work, and shop in the same county. WFRC adjusted the model to address this using a 
fixed “time penalty.” This time penalty, as applied by WFRC, represents a relatively common model 
practice to account for certain social biases, such as different geographic versions of the Sunday 
newspaper, which are not described by other socioeconomic variables. WFRC calibrated the regional 
model using fixed time penalties to achieve calibration to the year 2002 external station counts. These 
travel time penalties, as calibrated by WFRC, were used in the Legacy Supplemental EIS modeling. 

B.3.4.2 Trip Distribution Analysis 

The WFRC model performs trip distribution using a gravity methodology. The original eight trip 
purposes are collapsed into five trip purposes in distribution. Home based other trip distribution includes 
the home based school, home based shopping, and home based personal business trips. Non-home based 
trips include all non-home based work related and non-home based non-work related trips. Internal-
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external and external-internal trips are also distributed separately since part of their trip length is not 
captured in the regional model domain. These changes from trip purposes generated to the trip purposes 
distributed are based on available data and accepted modeling practice in the WFRC model. Separate trip 
distribution is performed for each of the five trip types.  

 Home-based work  

 Home-based other  

 Non-home-based  

 Internal-external/external-internal  

 Commercial trips 

The impedance matrices developed based on highway travel times are input to the trip distribution 
process. For home-based work trips, travel time impedances are based on assumed congested speeds in 
the AM peak period. For other trip purposes, the travel times are based on less congested conditions of 
the mid-day period, outside of either the AM or the PM peak. This is equivalent to saying that people 
choose the location of work based on a consideration of traffic congestion in the morning peak, but 
people choose the location of shopping, schools, and all other destinations based on uncongested 
conditions. In reality, these decisions may be much more complex, but the travel model is not locating 
jobs and schools and land uses, only matching up trips of previously estimated destinations. Home-based 
college trips are also deducted from the aggregate totals of home-based “other” trips based on student 
enrollment data collected by WFRC for each college and university. Home-based college trips are 
distributed based on a pre-established distribution created by WFRC to match base year enrollment 
distribution by zip code. 

Friction factors define people’s propensity to make a trip based on the purpose of the trip and the length 
of the trip, as defined by travel time. The friction factors used in the WFRC travel demand models were 
developed and were calibrated by comparing (for each trip purpose) observed trip length frequency 
distributions obtained through responses to the 1993 Home Interview Survey to those estimated by the 
model. Work is presently underway by WFRC to review the reasonableness of trip length frequencies 
derived from highway travel times to account for transit trips, as derived from more recent transit on-
board surveys. While there is no timeline for the completion of this work, other model checks and 
calibration performed by WFRC, such as aggregate work trip analysis resulting from the 2000 Census 
results, confirm that the trip length frequencies from the 1993 Survey along with screenline adjustments 
of the fixed time penalty, produce adequate model results of base year (2001 and 2002) conditions. 

B.3.4.3 Average Trip Lengths 

Table B-3 (Average Trip Length) summarizes the average trip lengths of the WFRC model as run for the 
Legacy Parkway analysis, by trip purpose, for the base year 2001 and forecast years 2020 no-build 
conditions and the 2020 build alternatives. The average trip lengths are presented in minutes, actually 
representing the average duration of a trip, across the entire system (daily traffic volumes at the Woods 
Cross screenline are presented in Table B-5 below.). Results are presented for both Davis County 
(including north Davis County) and the entire four-county region as included in the WFRC model. As is 
typically the case, people are willing, on average, to travel further to work than they are willing to travel 
for non-work-related trips such as shopping or personal business. The similarities between average trip 
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lengths for each purpose when comparing year 2001 data to year 2020 scenarios indicates that the trip 
distribution model is able to create future year origin-destination trip matrices that are able to replicate 
base-year observed trip length frequency distributions. 
Table B-3  Average Trip Length (Minutes) 

Type of Trip 2001  No-Build  Shared Solution 

 Davis Co. Region  Davis Co. Region  Davis Co. Region 

HBW (Home-Based Work) 19 18 22 21 20 20 

HBC (Home-Based College) 27 15 29 17 27 17 

HBO (Home-Based Other) 10 11 11 12 11 12 

NHB (Non-Home-Based) 12 13 14 14 14 14 

IX (Internal-to-External)  27 24 28 25 28 25 

XI (External-to-Internal) 25 37 27 34 27 34 

COMM (Commercial) 9 10 10 11 10 11 

XX (External-to-External) N.A. 46 N.A. 46 N.A. 46 

Note:  Figures in the Final Supplemental EIS differ from the Draft Supplemental EIS slightly for the same alternative because 
more thorough modeling was conducted that used a single, consistent, and complete version of the WFRC travel model 
version 3.2 for all scenarios reported, included the allocation of transit-supportive land use for year 2020 scenarios, and 
rounded results to the nearest minute, rather than second.  

Model Version 3.2 (Fehr & Peers 2005).   

The current 2004 WFRC travel model (version 3.2) includes feedback loops that inform trip distribution 
of congested highway travel times resulting from assignment. As highway travel times increase due to 
congestion, trip distribution matches production TAZs to attraction TAZs that are closer together to 
maintain a reasonable pattern of trip lengths. This mechanism, along with mode choice, results in a 
varying total number of trips across any location, such as the Woods Cross screenline, that displays 
congestion.  

This concept of varying distribution based on the feedback of traffic congestion resulting from the 
assignment step into the distribution step is one of the major improvements made by the WFRC to the 
travel model in recent years. Feedback from assignment to distribution was introduced into the WFRC 
model prior to the release of the Legacy Parkway Final EIS, but was not used in the Draft EIS. This is the 
reason that traffic volumes at the Woods Cross screenline were identical for all model alternatives in the 
Final EIS since no model feedback existed during the initial analysis. The concept of “unmet demand” 
was estimated from the model results, after the completion of the modeling, to estimate the number of 
passenger car equivalent trips that exceeded a level of service (LOS) D. Under the current WFRC model 
(version 3.2) as used in the Legacy Parkway Supplemental EIS, the number of passenger car equivalent 
trips across the Woods Cross screenline varies based on the congestion level of each alternative highway 
and transit network.  

The feedback process used in the Legacy Parkway Supplemental EIS allows for speeds to become slower 
based on the effects of congestion which results in a different matching of origin and destination pairs 
which essentially removes trips from the Woods Cross screenline as congestion increases, but still 
matches those trip pairs to other (less congested) locations in the four county regional model. Although 
congestion begins at LOS D and becomes increasingly greater at worsening levels of service, the WFRC 
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model does not prohibit trip pairs across the Woods Cross screenline based on congestion; it simply 
allows for the affects of congestion to alter the location and mode of a fixed number of trips (estimated in 
the WFRC model trip generation step).  

Because the current WFRC model alters location and mode of trips in response to congestion, the 
Supplemental EIS no longer uses the concept of “unmet demand” which was used in the Final EIS. The 
concept of “unmet demand” was used in the Final EIS to compare projected travel demand against the 
capacity of future transportation systems. Changes in the WFRC model now vary total demand in direct 
response to the capacities of the transportation system, making the concept of “unmet demand” less useful 
for the Supplemental EIS. 

B.3.4.4 Unmet and Induced Demand 

The Final EIS used the concepts of “unmet demand” and “latent demand” to describe the effects of traffic 
capacity and congestion on travel demand. Changes in the WFRC model make using the “unmet demand” 
concept less useful for the Supplemental EIS for three reasons. First, the overall level of 2020 travel 
demand in the corridor is lower than in the Final EIS due to updates to the WFRC socioeconomic 
forecasts and other model calculations. Second, the current WFRC model varies total demand depending 
upon the capacities of the transportation system, and alters location and mode of trips in response to 
congestion. As a result, the model better reflects typical traveler behavior and allows trips to be 
redistributed to other destinations or modes of travel rather than defining the demand as unmet. Third, the 
analysis now recognizes demand in excess of capacity in terms of worsening degrees of LOS F 
congestion and further reduced traffic speeds and associated impacts, rather than simply in terms of unmet 
demand. Consequently, the Supplemental EIS no longer uses the concept of “unmet demand” used in the 
Final EIS.  

The varying of total demand is accounted for in both the distribution step and the mode choice step of the 
WFRC model. Increases in demand in response to decreasing congestion is described in terms of 
“induced demand.”  As transportation service levels decline, the propensity to travel also reduces; trips 
become shorter or redirected, rely on alternate modes, or occur at less convenient times of day. As 
transportation system capacity is improved, some trips will be induced in response to the enhanced 
capacity. These trips can be viewed as induced demand, reflecting trips that the traveling public finds 
attractive because the capacity has been enhanced.  

The build alternatives would increase roadway capacity and reduce travel times in the north corridor. The 
reduction in travel time is analogous to a reduction in travel cost. In measuring this change, the most 
significant effect would be a potential shift in travel routes for some drivers and a potential shift in mode 
choice. Other travel demand effects such as increased trip generation or time of day shifts (including peak 
spreading), due to capacity increases do not have as significant effects for analyzing the Shared Solution. 
The WFRC model captures induced demand and incorporates it as a part of total projected demand.  

Given the use of consistent land use assumptions in the analysis of all of the alternatives, the main 
variations in corridor travel demand from one alternative to the next relate to the different levels of 
accessibility and travel ease offered by the respective alternatives. The WFRC model was tested 
specifically for its sensitivity to these types of changes. In November 2003, UDOT completed an analysis 
of the elasticity of demand estimated with the WFRC travel models (version 2.1) to changes in capacity. 
These changes occur due to trip distribution, mode choice, and trip assignment steps of the model. 
According to UDOT’s sensitivity analysis (Cambridge Systematics, November 2003, WFRC Model 
Sensitivity Study): 
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Model elasticities fall within the expected range of acceptability based on comparisons with elasticity cited 
in a variety of research papers…Vehicle miles traveled generally increase with the addition of specific 
roadway projects while vehicle hours generally decreased. 

Figure B-1 displays the changes in the Woods Cross screenline volume with various alternatives to 
Legacy Parkway evaluated in the Supplemental EIS in the PM peak period. The use of the Woods Cross 
screenline and the use of the PM peak period are explained in Chapter 1 of this document. As shown, total 
screenline demand increases relative to increases in screenline capacity, from about 49,400 under the No-
Build to about 49,700 with the Shared Solution. The route and mode shifts associated with induced travel 
from Legacy Parkway are measurable, although generally less than 1 percent of total screenline volume, 
and are accounted for in the WFRC travel model. 

B.3.5 Mode Choice 

B.3.5.1 Method of Mode Choice Analysis 

Transit ridership forecasting methodologies used to prepare the Legacy Parkway Supplemental EIS differ 
from those used in the preparation of the Legacy Parkway Final EIS. While the WFRC model used for the 
Final EIS had a mode choice component, output from that model was only one factor used in developing 
the mode specific traffic volume forecasts presented in the Final EIS. A specific set of transit 
improvements was not specified in the Final EIS.  More significantly, the concept of an extraordinary 
transit system was estimated based on an aggressive projection developed with UTA. In total, four 
methods were actually examined in the Final EIS including the use of the WFRC mode choice travel 
model, extraordinary transit concept, and experience in other areas. The Final EIS selected the highest 
transit capacity of the four methods and reported the results, not as a prediction of future transit ridership, 
but rather as a maximum level of transit ridership that could occur given the financial and other 
assumptions in the plan. 

The recommendation of the lead federal agencies in the Legacy Parkway Supplemental EIS was to 
estimate transit ridership based on the mode split step of the regional travel demand model. Therefore, 
while the Final EIS included transit capacity as the maximum reduction of highway use that could be 
accommodated by the transit system, the Supplemental EIS uses the mode choice model to estimate 
demand of transit use. The modeling for the Supplemental EIS continued to use the WFRC mode choice 
step of the WFRC model, but with coding changes, as described in the Section B3.2.2 Transit Network 
Assumption, to account for a more “robust” level of transit supply. 

B.3.5.2 Available Modes  

Modal choice is the third step of the four-step travel demand modeling process. Productions and 
attractions of the trip generation module are linked in trip distribution, creating zone-to-zone person trip 
movements. These trips are then apportioned to the available travel modes through the application of the 
mode choice module. 

The current WFRC mode choice module is calibrated to local data gathered for all modes that currently 
exist along the Wasatch Front as part of an on-board survey of transit riders conducted by UTA in 2002. 
The travel market that has mode choices available is segmented into four trip purposes; home-based work 
(HBW), home-based college (HBC), home-based other (HBO) and non-home-based (NHB). The trip 
purposes included in the mode choice analysis vary from the original trip generation and trip distribution 
purposes. Home-based college trips represent a sub-set of home-based other trips that have been found, 
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through on-board surveys of the WFRC, to represent a reasonable portion of transit trips to estimate 
directly (as opposed to indirectly through home-based other trips). Commercial trips are generated as 
vehicle trips by definition, so no mode split component is necessary. Each trip purpose included in mode 
choice is also segmented in to three auto-ownership classes (zero-, one-, and two-car households) and two 
income classes (average/high and low) with the exception of non- home-based as by definition this 
purpose cannot be segmented by household data. As mentioned, HBC was subtracted from the HBO 
totals based on the data collected by each college and university. HBC is also a subset of Home-based 
school trips, which include high school and lower grades as originally reported in the 1993 Home 
Interview Survey. 

An independent nested logit mode choice module exists for each trip purpose. These modules specifically 
address the following modes. 

 Drive Alone: single-occupant auto trips. 

 Shared Ride 2: double-occupancy auto trips. 

 Shared Ride 3+: auto trips with three or more occupants. 

 Transit - Walk to Local Bus. 

 Transit - Walk to Express Bus. 

 Transit - Walk to Light Rail. 

 Transit - Walk to Commuter Rail. 

 Transit - Drive to Local Bus. 

 Transit - Drive to Express Bus. 

 Transit - Drive to Light Rail. 

 Transit - Drive to Commuter Rail. 

 Walk trips. 

 Bicycle trips. 

Auto-occupancy for HBW, HBC, HBO and NHB trips is defined via mode choice before trips are 
assigned to the highway. This differs from the auto-occupancy methodology included in models used for 
the Legacy Parkway Final EIS. With the current model, trips are not assumed to occur in vehicles of fixed 
auto-occupancy, with a reduction to account for transit; rather all trips for HBW, HBC, HBO and NHB 
purposes choose (per the logit nesting structure) to make either a motorized or non-motorized trip. If the 
trip is motorized, it is either transit or auto-based. If an auto trip is chosen, it is either a single or multiple-
occupant vehicle. If a multiple-occupant vehicle is chosen, it is either a two-person carpool, or a three- or 
more person carpool. Similar decision processes occur for the other modes. This description of the mode 
choice portion of the model applies to the modeling done for the Legacy Parkway Supplemental EIS, 
except in the coding of transit networks as described earlier in this memorandum. 
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B.3.6 Peak-Period Trip Tables 

In the updated WFRC regional travel demand model, peak-period trip tables are developed by applying 
factors, by purpose, to the daily person-trip tables. For example, the number of AM peak-period, home-
based work trips are estimated as: 

[daily HBW tripsZONE i,j) X (AM peak factorHBW-P)] + [daily HBW tripsZONE j,i) X (AM peak factorHBW-A)] 

The AM and PM peak periods within the model have a 3-hour duration. The 3-hour forecast can therefore 
include trips that would spread from the peak one hour into the preceding, or following, shoulder hour 
and be accounted for in the peak period projection. The AM and PM peak-period factors were developed 
based on the 1993 Home Interview Survey. Table B-4 (Peak-Period Factors) shows the factors applied to 
each trip purpose to create the morning (AM) peak period and evening (PM) peak-period person-trip 
tables. Peak period factors are developed statically in the WFRC model, which means they do not change 
from the existing year to the future, and represent peak period demand as captured in the revealed (1993) 
data. Trip tables developed by WFRC were unchanged for the Legacy Parkway Supplemental EIS 
alternatives analysis. 
Table B-4  Peak-Period Factors 

 AM Peak Period PM Peak Period 

HBW – P 0.70 0.04 

HBW – A 0.06 0.52 

HBC – P 0.70 0.04 

HBC – A 0.06 0.52 

HBO – P 0.28 0.20 

HBO – A 0.04 0.32 

NHB 0.06 0.26 

IX 0.04 0.44 

XI 0.50 0.12 

COMM 0.06 0.26 
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HBW - P  =  Home-based work trips—productions (commuters leaving homes and traveling to work) 
HBW - A  = Home-based work trips—attractions (work opportunities that attract travel by people) 
HBC - P  =  Home-based college trips—productions (students leaving homes and traveling to college) 
HBC - A  =  Home-based college trips—attractions (classrooms that attract college students) 
HBO - P  =  Home-based other trips—productions (people leaving homes and traveling to places other 

than work) 
HBO - A  =  Home-based other trips—attractions (places other than work that attract travel by people) 
NHB  =  Non-home-based trips 
IX/XI  =  Internal-external/external-internal 
COMM  =  Commercial 

Source:  WFRC Travel Demand Model, February 2004. 

Note:  The peak-period factors in the Final Supplemental EIS differ from those reported in the Draft Supplemental 
EIS because, although, the Draft Supplemental EIS analysis used these same factors, they were inadvertently 
incorrectly reported in the Draft Supplemental EIS. 

B.3.7 Highway Assignment 

The highway assignment in the WFRC travel demand process is performed using a capacity- restrained, 
equilibrium-assignment technique. Capacity restraint is a general expression about the process of using 
congestion, and its impacts on travel time, as a means of simulating driver behavior under real-life 
conditions. All person trips that choose to travel in single occupancy vehicles, 2 person carpool or 3-plus 
person carpool in mode choice are factored to reflect the number of vehicles those trips would be made in 
(i.e., two-person carpool person trips, divided by two equals the number of vehicle trips).  

Internal-to-external, external-to-internal, external-to-external and commercial trips are calculated in 
vehicle trips throughout the modeling process. Non-motorized and transit trips resulting from mode 
choice are not assigned to the highway network. Bus routing, which is irrespective of mode choice results, 
generally has an insignificant impact on highway assignment (in the range of four vehicle trips per hour 
for a high frequency bus route). Initially, all vehicle trips are assigned to paths with minimum travel 
times, based on free-flow travel speeds. After all trips are assigned, the volume on each link is compared 
to its capacity and the travel time impedance is adjusted, based on the volume-to-capacity ratio on that 
link. The assignment process is repeated with the adjusted travel times. In an equilibrium assignment, this 
process is repeated iteratively until all trips are traveling along the optimum path, based on specified 
closure criteria. 

The resulting output from the highway assignment process is a “loaded” highway network containing link 
volumes and travel speeds based on the volume-to-capacity ratio of the link. Statistics on vehicle miles of 
travel and vehicles hours of travel are also reported.  

For each alternative analyzed, highway assignments are performed for:  

 AM peak period 

 Mid-day period  

 PM peak period 
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 Evening period 

The assignment periods included in the travel model include multi-hour periods representative of various 
levels of congestion throughout the day, but large enough to capture the effects of peak spreading that 
may occur in the future. Specifically, both the AM and PM peak periods represent 3 hour periods 
supported by data from the 1993 Home Interview Survey which reflects the highest level of trip making 
and the potentially greatest traffic congestion. The PM peak period, used in subsequent peak hour 
analysis, includes the peak hour and two “shoulder” hours just before and after the highest peak hour. 

The traffic volume forecasts for each portion of the day are summed to provide daily traffic volumes on 
each segment of highway modeled. The data from the AM and PM peak periods were factored to provide 
AM peak hour and PM peak hour traffic volumes, respectively. This process was completed for each of 
the alternatives analyzed. The Legacy Parkway Supplemental EIS modeling used the WFRC assignment 
portion of the travel model, with only the adjustments discussed previously being made to highway 
network coding to reflect the alternative being analyzed. Actual link impedance functions were recently 
re-calibrated by WFRC staff based on on-going speed data collection activities and described in the 
Wasatch Front Regional Council Speed Study, completed December 18, 2003 as an internal report by the 
WFRC staff. Model version 3.2 used for this Supplemental EIS includes these recalibrated impedance 
functions.  Impedance functions of the WFRC model are based on modifications of the original Bureau of 
Public Roads impedance functions as recommended in the Highway Capacity Manual (Transportation 
Research Board 2000) by functional road classification and as developed by WFRC to achieve base year 
(2001 and 2002) speed calibration. 

B.3.7.1 Average Daily Traffic Volume Forecasts 

The Legacy Parkway Final EIS analyzed average daily traffic volumes for the North Corridor on a 
“screenline” basis. A screenline is an imaginary line through a travel corridor that crosses all generally 
parallel highways and roadways that carry traffic through that corridor. The screenline used was between 
2600 South and 500 South (in Woods Cross). This screenline location was selected for use in the Final 
EIS because it carried a substantial traffic volume, was central to the Legacy Parkway and I-15 North 
Corridor study areas, and was considered to indicate the share of traffic that is expected to be carried by 
each of the roadway facilities for each alternative.  

The same approach was used for the Supplemental EIS. Table B-5 shows the average daily traffic 
volumes along the roadway segments within the screenline, and the total forecast volume across the 
screenline for the no-build and build Legacy Parkway alternatives as determined by current forecasting 
methods. Although only northbound volumes are reported, both northbound and southbound volumes are 
included in the total. 
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Table B-5  Traffic Volumes At Woods Cross Screenline (2020)—Average Daily 

 No Build  Shared Solution 

South of 500 South: Northbound Total  Northbound Total 

Legacy Parkway 0 0  34,200 70,300 

Redwood Road 8,900 17,000  6,700 12,100 

1100 West 1,200 1,500  200 400 

800 West 4,900 9,800  5,500 10,600 

I-15 110,100 221,400  83,500 166,600 

U.S. 89 11,700 25,200  10,300 20,600 

500 West 2,100 2,900  500 1,100 

Orchard Road 5,900 11,900  5,400 11,200 

Davis Boulevard 3,800 7,400  3,700 7,200 

Bountiful Blvd. 5,000 10,000  4,700 9,300 

Screenline Total 153,600 307,100  154,700 309,400 

Source:  WFRC travel model ver. 3.2 (2004) as modified and run by Fehr & Peers. Model data traffic volumes 
represent number of vehicles not converted to passenger-car equivalents and are rounded to the nearest hundred. 

Note:  Figures in the Final Supplemental EIS differ from the Draft Supplemental EIS slightly for the same 
alternative because the traffic model was re-run for all scenarios (years 2001 and 2020) and alternatives to ensure 
a single, consistent, complete application of WFRC travel model version 3.2 for all scenarios reported in this 
Supplemental EIS. 

B.3.7.2 Peak-Period Traffic Volumes 

To estimate peak-period traffic in the region and within the North Corridor specifically, the peak- period 
trip tables were assigned to the highway networks for each alternative. The assignment process is 
consistent with the WFRC PM peak-period assignment, and was used as a basis for determining peak 
period demand in the Legacy Parkway Supplemental EIS. Analysis of peak- period conditions is 
important because peak-period travel tends to be more concentrated and, in most urbanized areas, has 
substantial directional imbalances (e.g., inbound traffic towards activity centers during the morning peak-
period, and outbound, from activity centers towards residential areas, during the evening peak-period). 

The peak-period assignments in the WFRC travel demand model represent 3-hour durations for the AM 
and PM peak periods. The screenline traffic volumes for these peak periods are shown in Table B-6a, 
Traffic Volumes at Screenlines (2020)—AM Peak-Period, and Table B-6b, Traffic Volumes at 
Screenlines (2020)—PM peak period.  

B.3.7.3 Selection of the Woods Cross Screenline 

The Woods Cross screenline was selected for analysis in the Final EIS. The use of this screenline in the 
Final EIS was developed after a thorough consideration of all sections of the corridor and based on traffic 
volumes on all facilities in the corridor. After consideration, Woods Cross was chosen as being a 
representative section where traffic volumes and subsequent demand were among the highest.  
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Table B-6a  Traffic Volumes At Screenlines (2020)—AM Peak Period 

 No-Build  Shared Solution 

South of 500 South: Northbound Southbound  Northbound Southbound 

Legacy Parkway 0 0  4,236 10,567 

Redwood Road 1,204 2,629  1,064 888 

1100 West 18 91  15 73 

800 West 642 1,352  744 1,180 

I-15 14,605 27,298  10,483 22,752 

U.S. 89 1,581 4,820  1,662 1,849 

500 West 89 317  87 62 

Orchard Road 506 2,082  529 1,821 

Davis Boulevard 431 709  429 699 

Bountiful Boulevard 448 1,520  435 2,677 

Screenline Total 19,524 40,818  19,684 43,812 

Source:  WFRC travel model ver. 3.2 (Feb. 2004) as modified and run by Fehr & Peers. Model data traffic 
volumes represent number of vehicles not converted to passenger-car equivalents and are shown in table. 
Note:  Figures in the Final Supplemental EIS differ from the Draft Supplemental EIS slightly for the same 
alternative because the traffic model was re-run for all scenarios (years 2001 and 2020) and alternatives to ensure 
a single, consistent, complete application of WFRC travel model version 3.2 for all scenarios reported in this 
Supplemental EIS. 

 

Table B-6b  Traffic Volumes At Screenlines (2020)—PM Peak Period 

 No-Build  Shared Solution 

South of 500 South: Northbound Southbound  Northbound Southbound 

Legacy Parkway 0 0 10,824 7,789 

Redwood Road 4,038 1,893 1,995 1,448 

1100 West 968 162 124 106 

800 West 1,627 1,128 1,674 1,229 

I-15 29,881 23,598 26,567 16,862 

U.S. 89 4,951 3,248 3,207 2,936 

500 West 1,705 201 129 171 

Orchard Road 2,519 1,267 1,830 1,357 

Davis Boulevard 1,244 843 1,154 810 

Bountiful Boulevard 1,950 1,062 1,735 942 

Screenline Total 48,883 33,402 49,239 33,650 

Source:  WFRC travel model ver. 3.2 (Feb. 2004) as modified and run by Fehr & Peers. Model data traffic 
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volumes represent number of vehicles not converted to passenger-car equivalents and are shown in table. 
Note:  Figures in the Final Supplemental EIS differ from the Draft Supplemental EIS slightly for the same 
alternative because the traffic model was re-run for all scenarios (years 2001 and 2020) and alternatives to ensure 
a single, consistent, complete application of WFRC travel model version 3.2 for all scenarios reported in this 
Supplemental EIS. 

 
Selection of the Woods Cross screenline for the Supplemental EIS was chosen primarily for consistency 
with the Final EIS and because it is representative of the corridor. However, a comparison of volumes at 
the Woods Cross screenline was made against the Farmington screenline, also presented in the Final EIS, 
to determine that the Woods Cross screenline remained the point where the volumes were representative 
of conditions  through the corridor. Table B-7 displays the total PM peak period traffic volume at both the 
Farmington screenline and Woods Cross screenline for existing (2001) conditions, the 2020 No Build, 
and the 2020 Shared Solution. All other alternatives fall within the range of the Shared Solution and No 
Build results. 
Table B-7  PM Peak Period Highway Network Screenline Comparison 

 Farmington Screenline  Woods Cross Screenline 

 Northbound Total  Northbound Total 

Existing (2001) 25,421 40,476  34,919 56,809 

No Build 38,619 62,700 48,883 82,285
Shared Solution 38,792 62,921 49,239 82,889
Source:  WFRC model ver. 3.2 (Feb. 2004) as modified. Model data traffic volumes have not been adjusted. 
Note:  Figures in the Final Supplemental EIS differ from the Draft Supplemental EIS slightly for the same 
alternative because the traffic model was re-run for all scenarios (years 2001 and 2020) and alternatives to ensure 
a single, consistent, complete application of WFRC travel model version 3.2 for all scenarios reported in this 
Supplemental EIS. 

B.3.8 Vehicle-Miles and Vehicle-Hours of Travel (VMT and VHT) 

Vehicle miles of travel can also be displayed as a result of the modeling analysis. Table B-8 includes the 
regional vehicle miles of travel for the No-Build and Shared Solution. This table updates a similar table 
(P-11) included in the Final EIS. It indicates that, the Shared Solution increases mobility at both the 
regional and study area level. VMT increases under the Shared Solution on a daily basis for the AM and 
PM peak periods, indicating a very small (less than 0.5 percent) amount of induced travel or a reduction 
in unmet or suppressed demand. In spite of the increase in VMT, regional and corridor VHT decrease 
considerably, by 27 percent to 46 percent within the study area, and 2 percent to 4 percent across the 
entire region. Travel speeds in the corridor improve by 37 percent to 87 percent depending on the time of 
day, and average regional travel speeds increase by 2 percent to 5 percent. Combined, these factors 
indicate that the Shared Solution allows greater mobility at considerably reduced delay both locally and 
regionally.  

Table B-8  Regional and Study Area Vehicle-Miles of Travel (VMT) and Vehicle-Hours of Travel (VHT) for 
2020  

 Regional  Study Area 
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Period No-Build Shared Solution  No-Build Shared Solution 

Daily          

VMT 62,277,511 62,322,666  3,761,613 3,778,607 

VHT 1,778,599 1,741,908  107,591 78,489 

Speed (mph) 35.0 35.8  35.0 48.1 

AM Peak Period        

VMT 11,791,018 11,798,305  735,675 736,816 

VHT 329,522 318,464  23,899 14,904 

Speed (mph) 35.8 37.0  30.8 49.4 

PM Peak Period        

VMT 16,765,131 16,782,780  1,007,996 1,009,956 

VHT 579,235 554,773  41,230 22,126 

Speed (mph) 28.9 30.3  24.4 45.6 

Notes:  
WFRC Model (version 3.2) (Feb. 2004) as modified and run by Fehr & Peers. 
Regional totals included the four-county area (Salt Lake, Utah, Davis, and Weber Counties) included in the 
model, study area covers TAZ 2002 300–350 inclusive; includes centroid connectors. 
Figures in the Final Supplemental EIS differ from the Draft Supplemental EIS slightly for the same alternative 
because the traffic model was re-run for all scenarios (years 2001 and 2020) and alternatives to ensure a single, 
consistent, complete application of WFRC travel model version 3.2 for all scenarios reported in this 
Supplemental EIS. 

 

B.4 Post-Model Adjustments 
Processing of model outputs are more commonly referred to as “post model adjustments.”  Post model 
adjustments can be undertaken to “correct” model results, such as in the case of travel demand behavior 
that is not adequately addressed by the modeling process, or to allow the model outputs to be in consistent 
units necessary for capacity analysis. For the purpose of this section, any processing of model results that 
resulted in numbers that are not directly found as an output of the WFRC travel demand model, including 
model outputs resulting from the Legacy Parkway Supplemental EIS application of the WFRC travel 
demand model, as described, shall be termed a “post model adjustment.” The Legacy Parkway 
Supplemental EIS modeling process employed both types of post model adjustments. 

B4.1 Traffic Capacity Analysis 

Traffic capacity affects travel demand forecasting in the manner described above in Section B.3.4.4, 
Induced Demand. In addition, traffic capacity analysis is used to determine the ability of the street and 
highway system to carry the projected traffic demand at acceptable levels of service (LOS). LOS is 
determined by comparing the volume of traffic using a street or highway segment during a period of time 
(such as PM peak period) with the capacity of the segment. For purposes of 30-year corridor-level LOS 
forecasting, generalized or aggregate data are used for street and highway capacities and for estimated 
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traffic volumes. For other purposes, such as to refine specific localized design decisions, more detailed 
analysis of traffic conditions, including simulation of traffic behavior and the dynamic attributes of  
capacity, is sometimes used. 

The Highway Capacity Manual (HCM) published by the Transportation Research Board provides a 
standard means of estimating the performance of traffic facilities based on traffic data, such as traffic 
counts and design geometries, as well as forecast information, such as future traffic growth and facility 
improvements. At the national level, much research is being applied to attempting to merge regional 
macroeconomic travel demand models, such at those employed by WFRC, with micro-simulation 
analysis, but no metropolitan areas presently use a single model for demand forecasting and micro-scale 
traffic capacity analysis. Therefore, the HCM is used in this Supplemental EIS as the basis of capacity 
and LOS analysis. 

B.4.2 Model Adjustments 

The Legacy Parkway Final EIS included an adjustment of demand to account for Transportation Systems 
Management, Transportation Demand Management, and Intelligent Transportation Systems 
(TSM/TDM/ITS) as an after model analysis. A review of the adequacy of the model to capture and 
include relevant components of TSM/TDM/ITS for the Supplemental EIS was conducted as part of the 
analysis prepared for the Integration Technical Memo. As a result, primary elements of TSM/TDM/ITS 
are included in the current analysis through their inclusion in the new versions of WFRC travel demand 
model, or through in-model assumptions or post-model adjustments to capture the effects of the maximum 
future transit alternative developed for the Legacy Parkway Supplemental EIS. Several ITS and TSM 
measures are not included quantitatively in the analysis because they are primarily effective during traffic 
incidents rather than under the average weekday PM peak period conditions addressed in the 
Supplemental EIS capacity and LOS analysis. 

Table B-9 displays various TSM, TDM, and ITS components and identifies the manner in which they 
were addressed in the Legacy Parkway Supplemental EIS analysis, indicating those included in the travel 
model application, post model adjustments, or non-quantitative assessment of incident scenarios.  

TSM is the acronym for Transportation Systems Management and generally refers to highway 
infrastructure optimization activities that do not require significant new infrastructure. Examples include 
ramp metering and reversible lanes. Since Legacy Parkway represents a new construction and I-15 is 
proposed to be reconstructed, the primary capacity enhancements associated with these facilities have 
been coded into the WFRC travel demand model by WFRC. The Supplemental EIS post-model analysis 
further refined the capacity analysis to incorporate relevant optimization associated with TSM operational 
improvements.  

TDM is the acronym for travel demand management and includes a wide range of driver behavior related 
to avoiding peak travel periods or changing modes. Examples include parking pricing, carpool promotion 
and flex-time work hours. Most TDM elements are now incorporated in the utility functions of the WFRC 
mode choice model or captured in the calibration of the mode choice model to existing behavior. For 
example, the models reflect traveler response to parking prices and employer adoption and employee 
participation levels in telecommuting and variable work hours. The model extrapolates current trends 
associated with these factors into the future, allowing that any higher levels of adoption at large 
employers would be off-set by the overall trend towards smaller, more dispersed employment centers. ITS 
is the acronym for Intelligent Transportation Systems and includes a host of advancing technologies 
related to “smart cars” and “smart systems.” While it is difficult to predict future technologies, the 
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primary focus of these technologies has been to provide better real time information to motorists in order 
to reduce the impacts of incidents and better utilize the available capacity. These applications are 
especially effective when capacity-reducing incidents occur, and when reasonable alternate travel routes 
are available. The quantitative capacity and Level of Service analysis performed for this Supplemental 
EIS addresses peak period conditions on a typical 2020 weekday, not conditions during major incidents. 
Although not specifically addressed in the traffic modeling, the benefits of information-based ITS 
elements are addressed through discussion of incident management issues in the corridor.  

Because regional travel models such as the WFRC model do not focus in detail on neighborhood 
conditions, post-model adjustments are used to capture the TDM effects of land use clustering around 
transit stations, and localized density and land use mixing and associated with transit-oriented 
development (TOD). Therefore, the analysis of maximum future transit in the Supplemental EIS 
Integration analysis used post-model adjustments to increase transit, walk and bike shares and reduce 
automobile passenger car equivalents in the roadway capacity and LOS analysis. This accounted for sub-
traffic zone level changes in land use to reflect TOD. For comparability, the increase in transit ridership 
was converted to transit “passenger car equivalents”, a calculated number of passenger cars that would 
otherwise be occupied by a number of transit riders. 

B.4.3 Model Adjustment for HCM Analysis 

Various model adjustments were performed to allow the volume results reported in the travel model to be 
directly compared with methods included in the Highway Capacity Manual. These necessary adjustments 
include the following: 

 Conversion of the 3-hour peak period to a peak hour, 

 Heavy vehicle factor adjustments, and 

 Peak-hour factor adjustments. 

Each of the adjustments made were discussed amongst the Integration Analysis Technical Group upon 
review of data gathered locally, and are described in more detail below. The Integration Analysis 
Technical Group included representation from FHWA, the Corps, UDOT, UTA, WFRC, and the 
consultant team. 

B.4.3.1 Peak Spreading 

The WFRC model directly estimates traffic during the full 3-hour commute period, approximately 3:30 to 
6:30 PM. The Final EIS estimated traffic during the single highest hour within the period using 34 percent 
of the peak 3-hour volume. For the Supplemental EIS, a review of recent traffic counts (Fehr & Peers 
2004) indicates that peak hour traffic equals about 36 percent of the peak period demand. Discussions 
with WFRC model developers indicate that a 36 percent peak hour conversion from peak period is now 
common throughout the model area. Note that these are different conversions than those related to the 
peak period factors shown in Table B-4. The Table B-4 factors do not apply to peak-hour conditions, but 
instead are used to relate the peak period traffic to daily traffic for individual trip purposes. 

As requested during Supplemental EIS scoping meetings, the Supplemental EIS capacity analysis is based 
not on the single highest peak hour of the day, but on the average peak period conditions. This approach 
identifies the street and highway capacity needed to satisfy 33.3 percent of the 3-hour peak period 
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demand, rather than the 36 percent represented by the single highest peak hour. As a result, capacity 
needs identified in the Supplemental EIS are lower by a factor of 33.3/36.0 than would be the case if they 
were based on the single peak hour. The intent of the direction received during scoping was to assure that 
the Supplemental EIS addressed the phenomenon of peak spreading, wherein peak conditions stretch over 
longer periods of the day as congestion rises. It was also intended to allow capacity limitations during the 
single hour to become more severe in order to allow transit, flex-time, and other modal options to affect 
corridor traffic demand. 

As the WFRC model relies on a full 3-hour peak period, the forecast of highway and transit use are 
estimated on the basis of consistent factors and provide a useful comparison of maximum future transit 
use over the full period. Capacity estimates expressed in the Supplemental EIS are based on peak hour 
values and procedures described in the Highway Capacity Manual but reflect average conditions over a 
peak period. 

Table B-9  TSM/TDM/ITS Review 

Category Technique Analysis Considerations Method of Incorporation in Modeling 

TSM Ramp Metering Effects on highway segments between 
interchanges accounted for in lane capacity 
assumptions. 

Reflected in post-model capacity 
analysis, by assuming dense uniform 
flow downstream of on-ramps. 

ITS Variable Message 
Signs 

SEIS capacity analysis represents conditions 
on days when no incidents occur. Variable 
message signs would help mitigate incident 
effects on days when they do occur, but 
would not make conditions better than 
incident-free days. 

Addressed in discussion of need for 
alternate route to respond to incident 
and emergency needs, not in 
quantitative analysis of average-day 
conditions. 

ITS On-Board 
Navigation 

SEIS capacity analysis represents conditions 
on days when no incidents occur. On board 
navigation would help mitigate incident 
effects on days when they do occur, but 
would not make conditions better than 
incident-free days. 

Addressed in discussion of need for 
alternate route to respond to incident 
and emergency needs, not in 
quantitative analysis of average-day 
conditions. 

TSM Incident 
Management 

SEIS capacity analysis represents conditions 
on days when no incidents occur. Incident 
management would help mitigate incident 
effects on days when they do occur, but 
would not make conditions better than 
incident-free days. 

Addressed in discussion of need for 
alternate route to respond to incident 
and emergency needs, not in 
quantitative analysis of average- day 
conditions. 

TSM Auxiliary Lanes Auxiliary lanes specifically accounted for in 
highway segment capacity analysis. 

Accounted for in model highway 
networks and in post-model capacity 
analysis 

TDM Transit Promotion Transit fare discounts and other TDM 
accounted for in modeling and off-model 
adjustments. 

Accounted for in model transit 
networks and operating parameters, 
including fare structure and transit 
frequencies. 

TDM Carpool 
Promotion 

Current levels of promotion, along with 
parking pricing and carpool lanes accounted 
for in modeling. 

Accounted for in model networks and 
operating characteristics, including 
presence of HOV lanes and parking 
pricing. 
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Category Technique Analysis Considerations Method of Incorporation in Modeling 

TDM Variable Work 
Hours 

Existing rate captured in model calibration. Variable work arrival/departure times 
accounted for in post-model analysis of 
demand spread over three-hour peak 
period. 

TDM Telecommuting Existing rate captured in model calibration. Existing levels of telecommute adoption 
accounted for in model trip generation 
rates for different employment types 
and trip purposes. 

TSM Signal 
Coordination 

Arterial capacity assumptions used in 
analysis assume reasonable levels of signal 
coordination. 

Accounted for in model network 
capacities and post-model capacity 
analysis.  

TSM Dynamic Signal 
Systems 

Arterial capacity assumptions used in 
analysis assume reasonable achievable levels 
of dynamic traffic signal management. 

Accounted for in model network 
capacities and post-model capacity 
analysis. 

TDM Truck Restrictions Effects of trucks included in capacity 
analysis through heavy vehicle factor. 

Included in post-model capacity 
analysis. 

TDM Van Pool 
Incentives 

Current levels of promotion, along with 
parking pricing and new HOV lanes 
accounted for in modeling. 

Accounted for in model networks and 
operating characteristics, including 
presence of HOV lanes and parking 
pricing. 

TDM Transit Financial 
Incentives 

Transit fare discounts included in modeling 
of Maximum Future Transit. 

Modeling included reduction of 
premium transit fares. 

TDM Parking Costs Potential for increased parking cost included 
in modeling analysis. 

Modeling included increased parking 
costs by 50% to 100% above inflation-
based increase. 

TDM/TSM HOV Lanes HOV lanes accounted for in modeling and in 
post-model analysis of assigning traffic to 
each lane. 

Accounted for in modeling and in post-
model analysis of lane utilization and 
capacity. 

TSM HOT Lanes* Strategy not considered. Not assumed in modeling. 

TDM Park and Ride 
Construction 

Included in modeling. Included in transit access mode coding 
within model. 

TSM Peak Spreading Accounted for through averaging of peak-
period demand over three-hour period. 

Model estimates peak-period demand as 
a percentage of daily. Post-model 
capacity analysis addressed traffic 
spread over the three-hour peak period 
rather than concentrated in a single 
peak hour.  

TSM Reversible Lanes Included in modeling (as appropriate to the 
alternative). 

Accounted for in model networks and in 
post-model analysis of lane utilization 
and capacity. 

TDM Non-Motorized 
Travel 

Post-model adjustments applied for scenarios 
that include higher levels of accommodation 
for bike and walk modes than presently 
found in similar areas of the region.  

Empirical evidence on the reduction in 
auto travel resulting from increased 
development density, land use mix and 
urban design used to factor vehicle trips 
to lower levels than standard model trip 
generation rates. 

* HOT lanes are high-occupancy toll lanes. Under this strategy, high-occupancy vehicle (HOV) lanes are made available 
to single-occupancy vehicles (SOV) at a price. Tolls are charged to SOVs based on time-of-day and level of congestion, 
so that the value of travel time savings correlates with the cost of toll. 
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B.4.3.2 Heavy Vehicle Factor 

Capacity analysis for freeways as per the methods of the Highway Capacity Manual (HCM) 
(Transportation Research Board 2000, Chapter 23, page 23-7) recommends that hourly volumes be 
divided by a peak-hour factor, a heavy-vehicle factor, and a driver-population factor to account for the 
percentage of large (heavy) vehicles using a freeway. Heavy vehicles (trucks) affect traffic flow by 
consuming a greater amount of capacity per vehicle than passenger cars. Table B-10 presents the resulting 
heavy-vehicle factor. Heavy vehicles currently comprise approximately 3 percent of peak-period traffic 
on I-15. As traffic volumes increase in a developed area, truck traffic generally spreads to off-peak times 
of day, and peak concentrations diminish. This traffic analysis takes a conservative approach and assumes 
that this percentage remains constant in the future. 

A heavy-vehicle factor of 0.99 was used in the 2020 analysis. Lower factors, corresponding to higher 
truck percentages, could have been used without affecting the conclusions of the analysis. 
Table B-10. Heavy Vehicle Adjustment Factor 

Period Heavy Vehicle Factor 

Existing Peak Hour 0.99 

Existing Peak 3-Hour Period 0.98 

 
B.4.3.3 Peak Hour Factor 

Capacity and LOS analysis in the HCM normally addresses conditions in the peak 15-minutes of the peak 
hour of a typical or “design” day. UDOT’s objectives for the north corridor are to provide acceptable 
traffic LOS on average through the peak hour or three-hour peak period on a typical weekday. Other State 
Departments of Transportation, including Florida, Arizona, Colorado, and Oregon also suggest that LOS 
goals should apply over average extended periods of time rather than to all traffic over all time periods as 
short as 15 minutes. Based on scoping for the Supplemental EIS, UDOT has not utilized the most 
congested 15 minutes of the peak hour for the Legacy Parkway. Therefore, Level of Service Analysis 
presented for the Legacy Parkway reflects an average peak hour (used in the integration analysis) and 
average peak period condition (used in the alternatives analysis), and does not use a peak-hour factor. 

B.4.3.4 Driver Population Factor 

A driver population factor of 1.0 was used to reflect the commuter nature of the area, as suggested in the 
HCM, 2000.  

B4.3.5 HOV Analysis 

Limited analysis of HOV lanes is presently supported by the WFRC travel demand model through the trip 
distribution, mode choice, and assignment steps. While they may have higher person-trip capacity than 
general purpose lanes, HOV lanes have lower vehicle capacity than general purpose lanes, because HOV 
lanes are operated in a manner that provides better LOS than the general lanes by limiting the lane use. A 
manual step is required to ensure that the assumed capacity of the HOV lane is maintained; the lane is 
coded with a maximum capacity without congestion of 1,680 passenger car equivalents (pces) per hour. 
The use of the HOV lane was assumed to reduce the demand of other general purpose lanes. 
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B.5 Supporting Results 
Significant analysis was developed which aided in the understanding of each alternative to the Legacy 
Parkway. Some of the alternatives included in this write-up were addressed but not advanced in the 
Supplemental EIS. Although these alternatives were not advanced, it was the opinion of the lead federal 
agencies that full disclosure of all analysis was appropriate.  

B.5.1 Possible Land Use Shifts under No-Build Alternative 

As discussed in land use topic in the Supplemental EIS Section 4.1.3.3 (Impacts on Growth within and 
beyond the North Corridor), if Legacy Parkway were not built, approximately 800 acres of developable 
land in uplands above the floodplain would become available for development in North Salt Lake, 
Centerville, Farmington, Woods Cross, Bountiful, and West Bountiful if Legacy Parkway were not built. 
The land is located within the protected right-of-way for the Legacy Parkway, and within the proposed 
project-sponsored nature Preserve, generally west of existing and developing areas. Under the No-Build 
Alternative, UDOT would lack authority to keep the right-of-way or the Preserve; thus the land would be 
available for development. Based on a review of historic zoning and on interviews with planning staff 
with each City, an estimated 100 to 200 acres would be developed under residential uses at approximately 
five units per acre. The remainder of the 800 acres would develop under retail, commercial, business-
park, warehouse and manufacturing use. City planning representatives also state that real estate market 
activity within their communities and the properties’ strategic location within the region, near the airport 
and regional CBD suggest that the land would develop in the relatively near term, prior to 2020. The 
planners also believe that the development would represent net additional development within their 
communities rather than spreading the same amount of development that would otherwise occur at lower 
densities over larger areas. 

There are no official assessments of the degree to which these changes in land availability might effect 
the officially adopted regional land use projections and city-by-city allocations prepared by the Utah 
Governor’s Office of Planning and Budget and Wasatch Front Regional Council. The 800 additional acres 
represents a very small percentage of county wide and regional development over the study period. It is 
equivalent to less than 6 percent of the projected 20 year growth within the Study Area. From 2000 to 
2020, local planners project a 20-year total of about 14,000 acres at the rates projected by local planners 
in Section 4.1.2.1 Current Land Use and Development Trends in the Study Area. It is less than 1 percent 
of Wasatch Front four-county population growth. Considering the regional land supply, variations in 
economic conditions and land values and variable demand for specific types of use at specific locations, it 
is uncertain the extent to which the additional land will: 

 reduce development densities within the corridor 

 delay market absorption of certain corridor lands until beyond 2020 

 slow some development in cities north of the North Corridor until beyond 2020 

 shift development into the additional corridor lands from other parts of the region 
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It is unlikely that the small percentage increase in available land within the region will affect the amount 
of population or employment within the region. Therefore, the change could only result in changes in 
development within the North Corridor cities that falls somewhere in the following possible range.  

 At the minimum end of the possible range of outcomes, the change in the corridor would be 
negligible. This would occur if the primary consequences of the additional developable acreage were 
reduced development densities within the corridor and/or no increase in market absorption rates for 
corridor lands. This would result in a zero net gain in development of the North Corridor under the 
No-Build scenario compared to the Shared Solution. 

 At the maximum end of the possible range of outcomes, an additional 800 acres of residential, 
commercial, and industrial development could occur within the corridor. This would occur if densities 
remained unchanged and absorption rates increased. Based on discussions with planning staff in the 
affected cities, the additional development could amount to up to 500 additional dwelling units and up 
to 8,700 commercial and industrial employees within the developable areas of the right-of-way and 
Preserve. 

If the maximum shift occurs and an additional 800 acres do develop within the corridor by 2020, there 
would be an equivalent reduction in development elsewhere in the region, outside the corridor.  If growth 
and development shifts within the area, it is  possible that some or all of the development shifted into the 
corridor would come from areas north of the corridor, including north Davis and Weber Counties. Table 
B-11 presents a range of possible assumptions and projections on how such development shifts under the 
No-Build Alternative, if they occurred, might affect travel demand.   
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Table B-11.  Possible Future Development Scenarios under the No-Build Alternative 

 Development Scenario 
with Low Effect on 
Woods Cross Screenline 

Development Scenario 
with Moderate Effect 
on Woods Cross 
Screenline 

Development Scenario 
with High Effect on 
Woods Cross Screenline 

Development response 
to additional 800 acres 
available in the North 
Corridor relative to 
Shared Solution 

No increase in market 
absorption. Spread of 
officially-projected 
south Davis County 
development over larger 
area at lower densities. 

 

Development shifts from 
North Davis and Weber 
Counties to absorb all 
800 acres in south Davis 
due to more central 
regional location, 
reducing development 
north of the corridor in 
north Davis and Weber 
Counties. 

Regional development 
shifts to absorb all 800 
acres due to strategic 
regional location, 
reducing development 
elsewhere in the region, 
including proportional 
reductions in North 
Davis and Weber 
Counties. 

Changes in Development Acres 

Additional acres of 
development within 
south Davis County 
relative to Shared 
Solution 

 

 

0 

 

 

+800 acres 

 

 

+800 acres 

Change in development 
in north Davis and 
Weber Counties relative 
to Shared Solution 

 

 

0 

 

 

-800 acres 

 

 

- 160 acres1 

 

Change in development 
elsewhere in the region 

 

0 

 

0 

 

-640 acres 

Change in regional 
development 

0 0 0 

Changes in Locations of Trip Generation 

Additional peak period 
trips generated in south 
Davis County relative to 
Shared Solution 

 

 

0 

 

 

+95002 

 

 

+95002 

Reduction in peak 
period trips generated in 
north Davis and Weber 
Counties relative to 
Shared Solution 

 

 

0 

 

 

-9500 

 

 

-19001 

Changes in Traffic at Woods Cross Screenline 

Net change in south 
Davis trips at Woods 
Cross screenline 

 

0 

 

+28503 

 

+28503 

Net change in north    
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 Development Scenario 
with Low Effect on 
Woods Cross Screenline 

Development Scenario 
with Moderate Effect 
on Woods Cross 
Screenline 

Development Scenario 
with High Effect on 
Woods Cross Screenline 

Davis and Weber trips at 
Woods Cross screenline  

0 -6004 -1204 

Additional peak period 
2-way trips crossing 
Woods Cross screenline 
relative to Shared 
Solution 

 

 

0 

 

 

+2250 

 

 

+2730 

Notes: 
1 North Davis and Weber represent about 20% of projected regional growth potential. 
2 Based on discussions with south Davis planning staffs, the additional acreage could generate about 500 
dwelling units and up to 8,700 commercial and industrial employees.  This translates to approximately 9500 
PM peak period trips. 
3 Approximately 30% of trips generated in south Davis impact the screenline. 
4 Approximately 6% of trips generated in north Davis and Weber impact the screenline. 
 
Under the No-Build Alternative, if  development shifted to the Legacy Parkway and Preserve corridor, up 
to 9,500 additional peak period trips would be generated in south Davis County (based on WFRC model 
trip generation rates). Depending on the locations from which the development shifted, trip generation in 
north Davis and Weber Counties could reduce by between 1,900 and 9,500 peak-period trips. Most of the 
new traffic generated in north Davis and Weber Counties would remain local and would not traverse I-15 
through the North Corridor. WFRC model trip distribution and directional percentages indicate that 
removing 800 acres or 9,500 peak-period trips from north Davis and Weber Counties translates to a 
reduction of roughly 120 to 600 peak-period, peak-direction passenger-car equivalents (pces) on I-15 at 
the Woods Cross screenline. However, these pces would be more than fully replaced by pces added to I-
15 by the new trips generated by the additional 800 additional acres of development within the Legacy 
Parkway right-of-way and preserve. The net effect would be an increase of between 2,250 and 2,730 PM 
peak-period pces at the Woods Cross screenline under the No-Build Alternative. This increase would 
worsen the level of service, which even without the land use shift, would be LOS F in 2020 under the No-
Build Alternative. 

In addition to the impacts primarily affecting I-15 at the Woods Cross screenline, there would be an   
additional 9,500 peak period trips generated in the western portions of the North Corridor communities. 
This traffic would circulate on new local streets built within the Legacy Parkway right-of-way and 
Preserve and on existing surface streets such as Redwood Road, 500 South and Parrish Lane, resulting in 
higher impacts on those streets than under the Build Alternative. Consequently, by not assuming 
development in the land occupied by the right of way and the Preserve, the land use assumptions used in 
this Supplemental EIS for the No-Build Alternative represent the low end of the range of the potential 
2020 conditions on I-15 and a potentially favorable assessment of the potential traffic conditions on 
surface streets in western areas of North Corridor communities. Relative to this favorable assessment, the 
land use shifts would worsen the 2020 LOS on I-15 at Woods Cross screenline to a worse LOS F than 
reported in Table 1-2 and Table 3-2 for the No-Build Alternative, and could increase traffic generation 
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and local street construction in the western portions of North Salt Lake, Woods Cross, Centerville, 
Bountiful, West Bountiful and Farmington. 

B.5.2 Through-Corridor Traffic on Local Streets 

The travel model can identify traffic from various geographic origins and destinations. A useful analysis 
was to identify the component of traffic that had neither an origin nor a destination in the study area. 
Traffic that passed through the study area but had neither an origin nor a destination in the area was 
termed “through-corridor” traffic. According to the AASHTO Green Book, traffic traveling distances or 
ten miles or more (i.e., through traffic) should be afforded high-speed facilities with some degree of 
access control (American Association of State Highway and Transportation Officials 2004). Accident 
rates collected by UDOT reveal that limited access facilities, those facilities which do not have traffic 
signals, have accident rates that are less than one third those of signalized streets. However, like travel 
times, there is no binary threshold which is readily accepted as a pass-fail criteria to screen alternatives. 
Figure B-2 displays that the Shared Solution can eliminate through-corridor traffic on signalized streets, 
representing a measure of safety of the North Corridor transportation system.  

B.5.3 Geographic Travel Markets 

The geographic market of travel across the Woods Cross screenline was examined in order to gain a 
deeper understanding of the travel demand in the North Corridor. The geographic markets were examined 
using the WFRC travel model, which allows for the origin and destination traffic zone pairs of each trip to 
be identified. Three origin-destination pairs were identified as follows: 

 Through-corridor traffic including all traffic with neither an origin nor destination in the North 
Corridor, 

 CBD to and from North Corridor traffic, and 

 Utah County and all of Salt Lake County outside of the CBD to and from the North Corridor. 

The geographic distribution of total traffic generally follows the observed socioeconomic trends of the 
area represented by a decline in the share of travel to and from the Salt Lake CBD and a corresponding 
growth of travel to and from north Davis and Weber County as well as south and west Salt Lake County. 
According to Figure B-3, travel from the CBD to the North Corridor is almost 7 percent of the total travel 
across the Woods Cross screenline in 2001 but declines to approximately 5 percent in the year 2020. 
Through travel grows from less than 45 percent of the total travel across the Woods Cross screenline in 
2001 to over 50 percent of the total travel in the year 2020. This 50 percent relates to all travel crossing 
the Woods Cross screenline on I-15 as well as surface streets. On I-15 itself, the through traffic 
percentage is higher:  65 percent. In the year 2020, changes in geographic travel markets can be observed 
between alternatives, but are generally very small such that each alternative in the year 2020 basically 
serves the same geographic market regardless of the construction of various facilities. 

In addition to the shift in the geographic markets over time from 2001 to 2020, another observation about 
the geographic travel markets is related to the use of each component of the Shared Solution in the year 
2020, compared with facility-by-facility use under the No-Build Alternative. As shown in Figures B-4a 
and B-4b, each component of the Shared Solution serves a different set of travel markets. Under the 



Figures B-2 and B-3

Figure B-2  Through-Corridor Traffic in the PM Peak Period, Peak Direction on Signalized Streets

Figure B-3  Composition of Northbound Peak-Period Traffic Crossing the Woods Cross Screenline
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Figures B-4a and B-4b

Figure B-4a  Composition of Northbound Peak-Period Traffic under No-Build

Figure B-4b  Composition of Northbound Peak-Period Traffic under Shared Solution
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Shared Solution, traffic on Legacy Parkway is made up almost entirely of through traffic and traffic to 
and from the North Corridor to western and southern Salt Lake County. By contrast, almost one quarter of 
travel demand using mass transit across the Woods Cross screenline is represented by the CBD to North 
Corridor geographic demand. The No-Build Alternative results in approximately 65 percent of the 
screenline demand on I-15 as through traffic, whose trips neither begin nor end in south Davis County. 
Due to the resulting congestion on I-15, the No-Build Alternative also produces approximately 15 percent 
of the travel on signalized arterial and collector streets as through traffic. This compares to the Shared 
Solution for which the additional capacity on the Legacy Parkway results in only 50 percent of the I-15 
traffic to be through traffic, and no through traffic is served by signalized arterial and collector streets at 
the Woods Cross screenline. Figures B-4a and B-4b display the relative geographic demand of each 
facility type in the peak period and peak direction based on passenger car equivalents in the year 2020 
under the No-Build and Shared Solution, respectively. 

B.5.4 Evaluation of UBET Proposals for Transportation and Land Use  
In March 2005, UBET submitted comments on the Legacy Parkway Draft Supplemental EIS. The 
comments described alternative transportation and land use concepts for the North Corridor. UBET 
suggested that the proposals would meet the Legacy Parkway purpose and need. The lead agencies 
conducted a thorough evaluation of the UBET concepts. The results are described in Chapter 3, 
Alternatives, in Volume 1, and Master Responses 5 and 6 in Volume 2 of the Final Supplemental EIS.  
Details on the analysis of the UBET concepts are presented in a technical memorandum, Evaluation of 
UBET Proposals for North Corridor Transportation and Land Use (Fehr & Peers 2005). The 
memorandum includes a review of specific aspects of traffic modeling assumptions and methodologies, 
discussion of alternative evaluation criteria for assessing project performance, analysis of UBET’s 
proposed transportation alternative for the North Corridor, and evaluation of UBET’s proposed shifts in 
future land use development within the region. 

UBET’s conclusion that the UBET Alternative would meet purpose and need is based on a number of 
errors. The conclusion is invalid for the following possible reasons. 

 The travel model highway network analysis that UBET submitted does not accurately represent 
UBET’s proposed alternative because it uses higher capacity facilities than were described in the 
definition of the UBET Alternative. That is, UBET apparently modeled a different set of road 
configurations than it described in its text version of the alternative. While UBET describes a four- to 
six-lane arterial as its proposed alternative, the UBET model analysis uses an eight-lane Redwood 
Road expressway, similar to Bangerter Highway, with higher right-of-way requirements, more local 
access, and higher community impacts than UBET described for its proposed alternative. 

 The alternative analysis performed by UBET included incorrect reversible lane coding because access 
to the lanes was not restricted in any way, which led to the lanes operating without barriers to protect 
on-coming traffic. This error is likely to result in unrealistically high travel forecasts. 

 The UBET analysis makes average vehicle occupancy (AVO) adjustments to the modeling that are 
not appropriate given the demonstrated ability of the WFRC model to produce valid AVO forecasts 
without further adjustments. 
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 The UBET analysis uses AVO forecasts that are unprecedented in both the Salt Lake region and other 
larger urban areas and that are contrary to the current trends in HOV use.  That is, UBET’s analysis 
assumed that HOV lanes would attract more persons per vehicle than the data supports. 

The technical memorandum Evaluation of UBET Proposals for North Corridor Transportation and Land 
Use (Fehr & Peers 2005) reaches the following conclusions regarding UBET’s comments. 

 UBET comments critical of the Draft Supplemental EIS modeling analysis do not warrant changes to 
the evaluation procedures and would not change Draft Supplemental EIS conclusions on the relative 
performance of corridor alternatives. 

 The additional evaluation criteria proposed by UBET would not change conclusions on the 
performance of either the Supplemental EIS alternatives or the UBET transportation network 
alternatives. 

 Three versions of the UBET proposed transportation alternative were analyzed; none of them meets 
project purpose and need or other project objectives, and none perform as well as the Shared Solution 
with respect to other UBET-proposed criteria. 

 UBET land use assumptions are not suitable for inclusion in the Supplemental EIS because as they are 
inconsistent with approved local and regional land use plans, policies, and forecasts. 
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Appendix D 
Wetlands Functional Assessment 

 

This appendix presents supplemental information about wetland types in the study area and provides 
further clarification about how the wetlands functional assessment was performed, including the type of 
data used, the rationale for the approach to assessing indirect impacts on wetland functions, and the 
method for scaling the variables used in the assessment models. As a result, this section reiterates some of 
the information presented in the Final EIS to provide context for the supplemental information.  

In addition, this appendix presents a series of tables illustrating indirect impacts on wetlands in the study 
area by hydrogeomorphic (HGM) wetland class and wetland cover type, as well as impacts on wetland 
functions for each wetland class and cover type. 

The following changes have been made to the text in this appendix since the Draft Supplemental EIS was 
published in December 2004. 

 The number of mitigation credits (in functional capacity units [FCUs]) for each of the five wetland 
functions has been updated to reflect the entire Legacy Nature Preserve (see Table D-11).  

 The description of the mitigation measures in Section D.4, Mitigation Measures, has been updated to 
reflect information specific to the Legacy Nature Preserve associated with Alternative E (Final 
Supplemental EIS Preferred Alternative). 

 The number of species presented in Section D.2.2, Wetland Functions, Flora and Fauna Habitat 
Support, was incorrect in the Draft Supplemental EIS. It has been corrected.   

D.1  Wetland Classes and Cover Types 
The area of wetlands within the proposed build alternative rights-of-way and proposed Legacy Nature 
Preserve (Preserve) that would be subject to direct and indirect effects encompasses 987 ha (2,439 ac) of 
wetlands in three HGM wetland classes (depressional, groundwater slope, lacustrine fringe) and seven 
wetland cover types (forested wetland, shrub-scrub, marsh, wet meadow, playa, unconsolidated shore, and 
open water). 
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The Final EIS based all discussion of wetland functions, impacts, and mitigation on the three wetland 
classes. These broad wetland classes were used rather than the more specific wetland cover types because 
the HGM models were too general to capture the differences between cover types. This document, 
however, separates wetland functions, impacts, and mitigation according to wetland cover types to 
provide additional ecological context by which to interpret the analysis. No new calculations were 
performed. Instead, the data for each wetland class were sorted according to the cover type of each 
wetland within that class and then summarized by each wetland class and cover type. Table D-1, which 
updates and supplements Table 3-30 in the Final EIS, presents the quantities and functional ratings that 
make up these wetland classes and cover types. 

The following section presents information on the seven wetland cover types found in these wetland 
classed in the study area—forested wetland, shrub-scrub, marsh, wet meadow, playa, unconsolidated 
shore, and open water. 

D.1.1  Marsh 

Marsh is a wetland plant community characterized by tall, emergent, perennial, herbaceous monocots. 
Plant species most commonly observed in marsh within the study area include hard stem bulrush (Scirpus 
acutus), alkali bulrush (Scirpus maritimus), three square bulrush (Scirpus americanus and Scirpus 
pungens), cattail (Typha latifolia), creeping spikerush (Eleocharis palustris), reed canary grass (Phalaris 
arundinacea), common reed (Phragmites australis), blister buttercup (Ranunculus sceleratus), water 
buttercup (Ranunculus aquatilis), and Nebraska sedge (Carex nebrascensis). Marsh is the second most 
abundant wetland type in the study area. There are 290 ha (716 ac) of marsh in the study area, most of 
which is associated with the lacustrine fringe of Great Salt Lake. 

The hydrology of the marsh cover type is provided by groundwater and/or surface water. Water covers 
the ground surface for long periods of time during the growing season. Depths can range from a few 
centimeters to almost a meter, but they are not deep enough to restrict the growth of emergent plant 
species. Areas where marsh is supported primarily by groundwater are typically located in depressions 
where the ground surface drops below the level of the water table. During the spring months, when the 
water table is high due to snowmelt and precipitation, these areas are inundated. As the level of the water 
table drops in the summer months, the marsh areas may no longer be inundated, although the soils remain 
saturated. 
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Table D-1  Wetland Cover Types, Quantities, and Functional Ratings for Study Area 

  Quantity in Hectares (acres)* 

HGM Class 
Wetland Cover 
Type Total High High-to-Medium Medium 

Medium-to-
Low Low 

Depressional 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 

Groundwater Slope 0.2 (0.4) 0.0 (0.0) 0.0 (0.0) 0.2 (0.4) 0.0 (0.0) 0.0 (0.0) 

Lacustrine Fringe 

Forested 
Wetland 

0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 

Depressional 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 

Groundwater Slope 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 

Lacustrine Fringe 

Shrub-Scrub 

1.4 (3.6) 0.0 (0.0) 1.4 (3.6) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 

Depressional 14.5 (35.8) 0.7 (1.7) 5.5 (13.6) 8.0 (19.7) 0.3 (0.8) 0.0 (0.0) 

Groundwater Slope 42.3 (104.5) 6.4 (15.8) 2.1 (5.3) 26.3 (64.9) 7.5 (18.5) 0.0 (0.0) 

Lacustrine Fringe 

Marsh 

233.2 (576.1) 0.0 (0.0) 206.3 (509.7) 26.9 (66.4) 0.0 (0.0) 0.0 (0.0) 

Depressional 115.3 (284.9) 2.6 (6.5) 84.0 (207.6) 26.7 (66.0) 1.9 (4.8) 0.0 (0.0) 

Groundwater Slope 152.4 (376.6) 80.8 (199.6) 18.2 (45.1) 48.9 (120.9) 4.5 (11.1) 0.0 (0.0) 

Lacustrine Fringe 

Wet Meadow 

148.1 366.0 0.0 (0.0) 98.9 (244.5) 49.2 (121.5) 0.0 (0.0) 0.0 (0.0) 

Depressional 46.4 (114.6) 3.5 (8.6) 31.3 (77.3) 10.5 (26.0) 0.0 (0.0) 1.1 (2.6) 

Groundwater Slope 18.1 (44.7) 15.2 (37.6) 0.0 (0.0) 2.7 (6.6) 0.2 (0.4) 0.0 (0.0) 

Lacustrine Fringe 

Playa 

124.5 (307.6) 0.0 (0.0) 99.7 (246.3) 24.8 (61.3) 0.0 (0.0) 0.0 (0.0) 
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  Quantity in Hectares (acres)* 

HGM Class 
Wetland Cover 
Type Total High High-to-Medium Medium 

Medium-to-
Low Low 

Depressional 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 

Groundwater Slope 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 

Lacustrine Fringe 

Unconsolidated 
Shore 

38.9 (96.2) 0.0 (0.0) 36.5 (90.1) 2.5 (6.1) 0.0 (0.0) 0.0 (0.0) 

Depressional 2.5 (6.2) 0.0 (0.0) 1.4 (3.5) 1.1 (2.7) 0.0 (0.0) 0.0 (0.0) 

Groundwater Slope 0.1 (0.2) 0.0 (0.0) 0.0 (0.0) 0.1 (0.2) 0.0 (0.0) 0.0 (0.0) 

Lacustrine Fringe 

Open Water 

49.4 (122.1) 0.0 (0.0) 25.1 (62.0) 24.3 (60.1) 0.0 (0.0) 0.0 (0.0) 

Total  987.2 (2439.3) 109.2 (269.8) 610.5 (1508.5) 252.1 (622.9) 14.4 (35.5) 1.1 (2.6) 

*Definitions defined below 

Functional Rating Average Functional Value 

High 0.88 to 1.0 

High-to-Medium 0.63 to 0.87 

Medium 0.38 to 0.62 

Medium-to-Low 0.18 to 0.37 

Low 0.00 to 0.17 
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D.1.2  Wet Meadow 

Wet meadow is a wetland plant community characterized by grasses and other low-growing, perennial 
monocots. Although the soil may be saturated for long durations, the vegetation is generally not emergent. 
Plant species most commonly observed in wet meadows in the study area include Baltic rush (Juncus 
balticus), creeping spikerush, clustered field sedge (Carex praegracilis), Nebraska sedge, rabbitfoot grass 
(Polypogon monspeliensis), foxtail barley (Hordeum jubatum), little barley (Hordeum pusillum), curly 
dock (Rumex crispus), and saltgrass (Distichlis spicata). Wet meadow is the most common wetland type 
in the study area. There are 416 ha (1028 ac) of wet meadow in the study area, distributed more or less 
evenly throughout all three HGM wetland classes. 

The hydrology of the wet meadow cover type is provided primarily by groundwater, although surface 
water plays an important role in many of the areas. Wet meadow typically occurs in areas that are in close 
proximity to the water table. Early in the growing season the level of the water table may be higher than 
the ground surface, causing inundation. However, this inundation occurs less frequently and for a shorter 
duration than in marsh. Like marsh, wet meadows found in the study area typically occur in depressional 
wetlands, but unlike marsh, the water table level is just below to only slightly above the depression 
bottom. Because of this difference, wet meadows may be inundated only for brief periods, although the 
soils may be saturated at the surface for extended periods. As the water table drops in the summer months, 
the wet meadows become drier, and upland species may begin to grow by late summer. 

D.1.3  Playa 

Vegetation in the playa cover type is usually sparse, typically between 5 and 30 percent aerial cover. The 
vegetation is not uniformly distributed across the playas but tends to be concentrated around the margins. 
Typical species include western seepweed (Suaeda occidentalis), slender seepweed (Suaeda depressa), 
pickleweed (Salicornia europaea), saltgrass, iodinebush (Allenrolfea occidentalis), fat-hen saltbush 
(Atriplex patula), and Nuttall alkali grass (Puccinellia nuttalliana). Playa soils are extremely 
saline/alkaline, which suppresses the growth of most plant species. There are 189 ha (467 ac) of playa in 
the study area. About 66 percent of the playa habitat is associated with the lacustrine fringe of Great Salt 
Lake, and about 25 percent occurs in depressional wetlands. 

The hydrology of playas in the study area is provided primarily by surface water. Playas are typically 
located in the lowest topographic positions of areas with internal drainage. They collect much of the 
runoff from adjacent areas following a precipitation event, and because of the high clay content of the 
soils, the water will pond. Following a precipitation event, playas may be inundated with several 
centimeters of water. Most of the standing water in playas is removed through evaporation, which 
deposits salts from the soils on the surface. Playas of the lacustrine fringe class were inundated during 
historic high lake levels recorded in 1987, but during normal and low lake levels, they are not supported 
by lacustrine hydrology. 

D.1.4  Scrub-Shrub 

The scrub-shrub cover type is characterized by an overstory of woody shrubs, typically less than three 
meters in height. In some instances, this cover type is successional to forested wetlands. In the study area, 
the overstory of scrub-shrub wetlands is composed of tamarisk (Tamarix ramosissima), box-elder (Acer 
negundo), and/or coyote willow (Salix exigua). Understory plant species are similar to those found in wet 
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meadow, including saltgrass, Baltic rush, common reed, reed canary grass, foxtail barley, and little barley. 
Only four small areas of scrub-shrub wetland are present in the study area, comprising 1.4 ha (3.6 ac). 

The hydrology of scrub-shrub wetlands is provided by both surface and groundwater sources. Some of the 
scrub-shrub wetlands are adjacent to small streams, and their wetland hydrology is derived from the 
stream. Others are located in areas that are close to the water table and receive their moisture from 
groundwater. 

D.1.5  Forested Wetland 

The forested wetland cover type is characterized by an overstory of large trees. The overstory of this 
forested wetland is composed of narrow-leaf cottonwood (Populus angustifolia) and Russian olive 
(Elaeagnus angustifolia). The understory plant species is reed canary grass. Forested wetland is found at 
only one location in the study area, comprising 0.2 ha (0.4 ac). Wetland hydrology for this wetland is 
provided by a nearby stream. 

D.1.6  Unconsolidated Shore 

Within the study area, unconsolidated shore areas represent areas that have (1) unconsolidated substrates 
with less than 75 percent aerial cover of stones, boulder, or bedrock, and (2) less than 30 percent aerial 
cover of vegetation, other than pioneering plants. This is primarily an aquatic habitat but is included here 
because a small amount of vegetation may be present when water levels are low. This habitat is found 
along the fringe of depressional open water and/or lacustrine systems. There are 39 ha (96 ac) of 
unconsolidated shore in the study area. 

D.1.7  Open Water 

Open water includes areas of surface water where the depth to bottom is unknown or there is standing 
water with no emergent vegetation present. These areas are less than 8.2 ha (20 ac) in size. This is an 
aquatic habitat but is included here because submerged aquatic vegetation may be present. These areas 
sometimes become dry during the summer, which allows emergent vegetation to grow for a short period. 
There are 52 ha (128 ac) of open water in the study area, most of which is associated with the lacustrine 
fringe of Great Salt Lake. 

D.2  Wetland Functions 

D.2.1  Wetlands Functional Assessment 

As presented in the Final EIS, the wetlands functional assessment for the Legacy Parkway wetlands was a 
modification of the hydrogeomorphic (HGM) method for evaluating wetland functions initially developed 
by the Corps (Brinson 1993). The HGM method categorizes wetlands by their water sources, 
hydrodynamics, and geomorphic setting, and then evaluates wetland functions based on physical and 
biological attributes. 

Under the HGM method, wetland functions are assessed by comparing the wetlands under investigation 
with a set of reference wetlands (Brinson and Rheinhardt 1996). Reference wetlands are sites within a 
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specified geographic region chosen to encompass the range of variation within a group or class of 
wetlands. The sites with the highest level of wetland function are selected as the reference standards. 
Based on these reference wetlands, regional guidebooks are created, which provide protocols for 
collecting data and scaling the variables and mathematical models for determining numerical ratings for 
each wetland function. 

No regional guidebooks have been created yet for wetlands in the Legacy Parkway study area. However, 
an interdisciplinary assessment team (A-Team) was developing draft regional HGM models for the State 
of Utah at the time the Final EIS was published. The A-Team developed low-resolution wetlands 
assessment models for the Legacy Parkway project. Low-resolution models require few variables and rely 
on indirect measures and indicators, which makes them more efficient, quicker, and less expensive to 
prepare than higher resolution models but somewhat reduces their accuracy and precision (Smith and 
Wakely 2001). At the time this Supplemental EIS was prepared, the state regional HGM model was not 
complete enough to offer the accuracy or precision needed to update the HGM model information 
presented in the Final EIS. As a result, the updated wetlands functional assessment analysis presented in 
this document continues to be based on the wetlands functional assessment conducted for the Final EIS. 
Information on this model is summarized below. 

Application of Hydrogeomorphic Method 

The variables used for the Legacy Parkway wetlands assessment were based on indicators that correlate 
with wetland functions rather than measured wetland characteristics. The indicators were based on land 
use within and adjacent to the wetlands and on the presence of roads and other barriers; this information 
was determined from aerial photographs and field observations. Under the HGM approach, land use in the 
wetland watershed is an important variable in many wetland function indices. Because the wetland 
watershed is not always easily determined, some models use the adjacent land within a specific distance 
of the wetland as a surrogate for the watershed. For the Legacy Parkway project, adjacent land was 
defined as the land within 305 m (1,000 ft) of the wetland perimeter (see Section D.3 below for discussion 
of the 305-m [1,000-ft] distance). 

The wetland function indicators were assigned numerical values using best professional judgment guided 
by data developed for a draft HGM regional guidebook for depressional wetlands in peninsular Florida 
(Trott et al. 1997). Although regional guidebooks are developed for specific regions and wetland classes 
(Clairain 2002), the A-Team judged that, based on the low resolution of the wetlands assessment models, 
the numerical values from the Florida model would be similar to those that would be expected for 
depressional wetlands in the Legacy Parkway study area. Also, broad wetland classes were used rather 
than the more specific wetland cover types because the models were too general to capture the differences 
between cover types. 

Study area wetlands judged to have the highest level of wetland function were selected as the reference 
standards against which all wetland indicators were scaled. Under the HGM approach, reference 
standards are based on wetlands that have not been subject to long-term anthropogenic disturbance (Smith 
et al. 1995). However, because wetlands in the Legacy Parkway study area have been subject to long-term 
disturbance, selection of reference standards was limited to available wetlands (Findlay et al. 2002). 

For each wetland in the study area, indicators were assigned and then entered into the models to calculate 
a functional capacity index (FCI) for five wetland functions. An FCI is a numerical estimate of the ability 
of a wetland to carry out a specific function. The FCI is not an assessment of the actual level at which the 
wetland performs the function but an assessment of the relative level of function compared to the 
reference standards. The FCI is scaled from 0 (no function) to 1 (highest function). Wetland functions 
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were quantified as FCUs, a measure that incorporates both the size of a wetland and its ability to carry out 
wetland functions. The FCUs for each wetland function were calculated by multiplying the area of each 
wetland by each FCI. 

In June 2000, the Corps approved the results of the wetlands functional assessment. A discussion of the 
development and use of indicators and models for the wetlands functional assessment is presented in the 
Legacy Parkway Wetland Final HGM Technical Report (Baseline Data Inc. 2000) and in Appendix B2 of 
the Final EIS. 

D.2.2  Wetland Functions 

For this Supplemental EIS, the lead agencies reviewed the wetlands functional assessment conducted for 
the Final EIS and all available information pertinent to the nature and function of the wetlands in the 
study area. This section summarizes information from the Final EIS and provides, as appropriate, general 
information clarifying the particular functions being described. As described in Section 4.12, Wetlands, 
the Final EIS based all discussion of wetland functions on the three HGM wetland classes listed above 
(depressional, slope, and lacustrine fringe). The wetland functions were separated according to wetland 
cover types to provide additional ecological context by which to interpret the analysis. 

Wetlands in the study area perform functions in the following three basic categories. 

 Hydrology. 

 Biogeochemistry. 

 Flora and fauna habitat support. 

Each of these categories includes specific functions, which are described below. Table D-2, which 
updates Table 3-29 in the Final EIS, lists specific functions that wetlands perform in the study area and 
shows how these functions pertain to the three HGM wetland classes. It was not feasible to assess all 
possible functions that wetlands perform in the study area. Therefore, the analysis in the Final EIS and in 
this document focuses on those functions that directly or indirectly affect the ecosystem. Other functions, 
such as the visual enjoyment and recreational value of wetlands are not discussed in this section. 

Table D-2  Wetland Functions 

Function Groundwater Slope Depressional Lacustrine Fringe 

Hydrology    

     Surface Water Detention and Storage − + + 

    Maintain Wetland Hydrology + + + 

     Energy Dissipation − − + 

Biogeochemistry    

     Particulate Retention − + − 

     Elements/Compounds Retention, Conversion, 
and Release 

+ + + 

     Net Organic Compound Accumulation and 
Element Cycling 

+ + + 
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Function Groundwater Slope Depressional Lacustrine Fringe 

     Organic Carbon Export + − + 

Flora and Fauna Habitat Support    

     Maintain Characteristic Vegetation + + + 

     Maintain Characteristic Invertebrate Food Webs + + + 

     Maintain Characteristic Vertebrate Habitats + + + 

     Maintain Landscape-Scale Biodiversity + + + 

     Maintain Habitat Interspersion and Connectivity + + + 

Notes: 
+    carries out function 
−    does not carry out function to a substantial degree 

 

Table D-3 lists the wetland functional capacity units for each HGM wetland class and cover type under 
existing conditions according to five different functions. 

 Function 1: Wetland hydrology maintenance. 

 Function 2: Dissolved elements and compounds removal. 

 Function 3: Particulate retention. 

 Function 4: Habitat structure. 

 Function 5: Habitat connectivity, fragmentation, and patchiness. 

The FCUs in Table D-3 are numerical representations of the capacity for wetlands in the study area to 
carry out wetland functions. FCUs provide little information, however, about how wetlands in the study 
area may function. Therefore, general information describing the five functions listed above and in 
Table D-3 is presented in the following sections. 

This table provides the information on FCUs in this format for convenience only. Because functional 
capacity measures the degree to which a wetland performs a specific function, the functional capacities of 
different wetland functions are not equivalent or additive (Smith et al. 1995). FCUs do not represent a 
“common currency” that can be used to compare functions and impacts between different wetland 
categories or wetland types (Smith et al. 1995, Brinson and Rheinhardt 1996). 
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Table D-3  Wetlands Functional Capacity Units⎯Existing Conditions 

  Functional Capacity Units 

HGM Wetland Class 
Wetland Cover 
Type Function 1 Function 2 Function 3 Function 4 Function 5 

Depressional 0 0 0 0 0 

Groundwater Slope 0 0 0 0 0 

Lacustrine Fringe 

Forested 
Wetland 

0 0 0 0 0 

Depressional 0 0 0 0 0 

Groundwater Slope 0 0 0 0 0 

Lacustrine Fringe 

Shrub-Scrub 

3 3 3 2 2 

Depressional 24 25 27 18 22 

Groundwater Slope 56 59 55 62 57 

Lacustrine Fringe 

Marsh 

410 516 410 345 355 

Depressional 217 203 229 154 188 

Groundwater Slope 302 253 277 279 283 

Lacustrine Fringe 

Wet Meadow 

236 283 236 199 204 

Depressional 87 85 95 66 75 

Groundwater Slope 41 32 34 37 39 

Lacustrine Fringe 

Playa 

226 231 204 159 183 

Depressional 0 0 0 0 0 

Groundwater Slope 0 0 0 0 0 

Lacustrine Fringe 

Unconsolidated 
Shore 

68 83 62 49 53 

Depressional 4 4 5 3 4 

Groundwater Slope 0 0 0 0 0 

Lacustrine Fringe 

Open Water 

56 93 64 63 57 

 

The occurrence and distribution of wetlands in the study area have been affected by grazing, drainage, 
irrigation, cropping, and/or urban and industrial development, and wetland functions have been degraded 
in many of the wetlands. The capacity of these wetlands to carry out wetland functions varies greatly, 
depending on the land use and proximity to existing large wetland complexes associated with Great Salt 
Lake, FBWMA, duck clubs, and other naturally occurring wetlands. The majority of wetlands found in 
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agricultural areas are grazed and/or cropped. The more intensely these wetlands are subjected to 
agricultural activities, the lower their ability to perform their natural functions, including wildlife support. 
The presence of other development also reduces the ability of wetlands to perform their natural functions. 

 Hydrology 

Wetland hydrology comprises “all hydrologic characteristics of areas that are periodically inundated or 
have soils saturated to the surface at some time during the growing season” (Environmental Laboratory 
1987). Hydrology is regarded as the most important category of wetland functions because wetland 
hydrology is the basis for all wetland functions. Although not all wetland categories provide the same 
functions or level of function, wetlands in the study area carry out three general hydrologic functions. 

 Short- and long-term surface storage. 

 Maintenance of wetland hydrology. 

 Dissipation of the energy in moving water. 

Depressional wetlands provide both short- and long-term surface water storage. This short-term water 
storage decreases the amount and velocity of runoff, reducing peak floods and distributing storm flows 
over longer periods. The stored water provides habitat for aquatic organisms and helps maintain the 
physical and biogeochemical processes. Water stored in wetland basins percolates into the soil or into the 
groundwater table, which helps maintain the wetland hydrology of both the depressional wetlands and 
other adjacent wetlands. The surface water storage function of lacustrine fringe wetlands varies with the 
rise and fall of the water level in Great Salt Lake. Because they are part of a larger lacustrine system, 
lacustrine fringe wetlands primarily provide long-term surface water storage. However, when lake levels 
are low, lacustrine fringe wetlands possessing a basin also provide short-term water storage. Because 
groundwater slope wetlands lack a basin, they have little or no surface water storage function. 

Maintenance of wetland hydrology depends on the ability of wetlands to intercept groundwater and 
surface water. Groundwater slope wetlands are dependent primarily on groundwater. Groundwater 
recharge in the study area results from precipitation that percolates into the soil. Processes that either 
reduce the amount of precipitation, such as drought, or increase the tendency for water to run off rather 
than percolate lower the groundwater table and adversely affect the ability of wetlands to intercept 
groundwater. Depressional wetlands depend primarily on surface runoff. The amount of precipitation is 
important, but processes that reduce the amount of runoff or divert the runoff to other locations also affect 
the ability of depressional wetlands to intercept surface flows. Lacustrine fringe wetlands are dependent 
on floodwater from Great Salt Lake, and so maintenance of wetland hydrology is subject to the annual 
rise and fall of the lake level more than to short-term events. However, during an extended period of 
drought, when lake levels fall below a level capable of maintaining the wetland hydrology, the ability to 
intercept groundwater or surface runoff becomes important. 

The dissipation of energy in moving water lessens its erosive impact and contributes to reducing 
downstream particulate loading. This function is provided primarily by vegetated wetlands associated 
with riverine, lacustrine, and tidal ecosystems. In the study area, lacustrine fringe wetlands vegetated by 
marsh or wet meadow provide this function, although the ability to carry out this function has been 
negatively affected by grazing, which removes the vegetation. 
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Function 1: Wetland Hydrology Maintenance 

The FCI for hydrologic functions is an estimate of the ability of the wetlands in the study area to maintain 
their characteristic wetland hydrology. This function was modeled on two indicators, land use adjacent to 
the wetlands and the presence of roads and other barriers within the wetlands. Land use affects both the 
amount of surface runoff that occurs and the amount of groundwater recharge. Decreases or increases in 
surface runoff attributable to changes in land use can degrade this wetland function. Barriers can prevent 
the movement of water into, through, or out of a wetland, which can also degrade wetland function by 
making all or part of the wetland drier or wetter. 

In the study area, highly functional wetlands are surrounded by ungrazed rangeland, which has low runoff 
potential. Other land uses with low runoff potential, such as field crops or improved pasture with 
rotational grazing, are not expected to substantially alter the amount of surface runoff or groundwater 
recharge. In contrast, paved roadways and developed areas have high runoff potential, which have 
adverse effects on both surface runoff and groundwater recharge. Increased runoff adversely affects slope 
wetlands because it decreases groundwater recharge. In contrast, increased runoff may increase the depth 
or duration of inundation in depressional wetlands, altering the characteristic vegetation. 

Highly functional wetlands also have no barriers to prevent groundwater or surface water from moving 
freely between all portions of the wetlands. Small modifications to the hydrology, such as unpaved roads 
or utility easements, are expected to lower the hydrologic functions to a moderate level, whereas extreme 
modifications, such as four-lane paved roads, large dikes, or large drainage channels, are expected to 
reduce the hydrologic functions to a low level. 

The FCUs that represent how wetlands in the study area maintain wetland hydrology under existing 
conditions are provided above in Table D-2, and the functional ratings are shown in Figure 3-24a of the 
Final EIS. 

 Biogeochemistry 

The biogeochemistry function addresses the ability of wetland ecosystems to transport and transform 
chemicals. Wetlands remove dissolved substances from water through various mechanisms such as 
absorption, adsorption, solubilization, oxidation, biological transformation, and precipitation. Wetlands, 
by definition, are vegetated, and it is the vegetation that is responsible for a wide range of physical and 
biochemical processes. Vegetation slows the velocity of water, reducing the ability to hold particles in 
suspension. Growing vegetation removes dissolved nutrients and compounds from the water and soil, 
often metabolizing them and sometimes sequestering them within plant tissues. Bacteria growing in the 
soil or in plant roots also break down or alter these substances so that they are removed from the water, 
either by plants or as a gas. The nutrients and carbon fixed by the plants are cycled through the wetlands 
when the plants are eaten by herbivores or when the plants die and decompose. The flow of water through 
wetlands provides for the efficient movement and distribution of nutrients and energy throughout the 
entire ecosystem. 

Watershed basins that have more wetlands tend to have lower specific conductance (a measure of the total 
concentration of dissolved substances) and lower concentrations of chloride, lead, inorganic nitrogen, 
suspended solids, and total and dissolved phosphorus than do watershed basins with fewer wetlands. 
Also, certain wetland vegetation is adept at removing heavy metals. Wetlands, therefore, improve water 
quality by removing both dissolved substances and suspended particulates. Two FCIs were generated for 
biogeochemical functions, one for removal of dissolved elements and compounds, and one for particulate 
retention. 
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Function 2: Dissolved Elements and Compounds Removal 

The FCI for removal of dissolved elements and compounds is an estimate of the ability of a wetland to 
remove dissolved substances from water. This function was modeled on two indicators, land use within 
the wetland and land use adjacent to the wetland. An individual wetland can process only a finite amount 
of dissolved elements and compounds before the functional capacity is degraded. Existing land use affects 
both the type and amount of dissolved elements and compounds released into wetlands, and land uses that 
increase the amount of dissolved elements and compounds are expected to adversely affect wetland 
function. 

In the study area, highly functional wetlands are unaltered and ungrazed. Grazed wetlands have reduced 
functional capacity due to increased nutrient loading from animal waste and soil disturbance. Farmed 
wetlands have increased loading of dissolved substances due to use of farm chemicals and from soil 
disturbance. Both of these activities also change or remove the vegetation, which reduces the wetlands’ 
ability to remove dissolved substances. 

In the study area, highly functional wetlands are also surrounded by ungrazed rangeland. As land 
becomes developed or placed into agriculture, the amount of dissolved materials increases, as does the 
amount of runoff conveying the dissolved materials. Therefore, wetlands with a greater proportion of the 
surrounding land under development or agriculture are expected to have a correspondingly lower ability 
to remove dissolved substances. Different land use types have varying degrees of impact on this 
functional indicator; for example agriculture and low density development are expected have less effect 
than high density development or highways. 

The FCUs for removal of dissolved elements and compounds by wetlands in the study area under existing 
conditions are provided in Table D-3, and the functional ratings are shown in Figure 3-24b in the Final 
EIS. 

Function 3: Particulate Retention 

The FCI for particulate retention is an estimate of the ability of a wetland to remove particulates from the 
water column. The presence of vegetation is critical to this function, since it is the reduction in water flow 
velocity that causes particulates to drop out of suspension. By removing particulates from surface water 
flows, wetlands function as filters that improve water quality. 

Wetlands generally have limited capacity to remove sediments. Unless inflow of particulates, such as 
sediment, is balanced by outflow, a wetland will eventually lose all wetland functions, including the 
ability to retain particulates, and become upland. As a result, for this function to be sustainable, a wetland 
must function in a way that slows the movement of particles through the ecosystem, changing a pulse of 
particulates (such as follows a rain storm) to a lower level of particulates released gradually over a longer 
period of time. In the study area, this function is carried out primarily in marsh and wet meadow in 
groundwater slope wetlands. Other wetland cover types are less able to carry out this function. Playa 
wetlands have low vegetation cover and do not have much capacity to carry out this function. In 
depressional wetlands, water flow is primarily one-way, flowing into the wetland. As a result, they can 
continue to function as wetlands only under very low levels of particulate inflow. 

The models for depressional wetlands and groundwater slope wetlands used two indicators, land use 
adjacent to the wetland and the presence of roads and other barriers within the wetland. For lacustrine 
fringe wetlands, where water flows both into and out of the wetland, this function was modeled on three 
indicators, land use within the wetland, land use adjacent to the wetland, and the presence of roads and 
other barriers within the wetlands. 
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Existing land use affects both the type and amount of particulates released into wetlands, and land uses 
that increase or decrease the amount of particulates are expected to adversely affect wetland function. In 
the study area, highly functional wetlands are surrounded by ungrazed rangeland. As land becomes 
developed or placed into agriculture, the amount of particulates suspended in runoff increases, as does the 
amount of runoff conveying the particulates. Therefore, wetlands with a greater proportion of the 
surrounding land under development or agriculture are expected to have a correspondingly lower ability 
to remove particulates. Different land use types have varying degrees of impact on this functional 
indicator; for example, agriculture and residential development are expected to have less effect than 
commercial or industrial development. 

In the study area, highly functional wetlands are unaltered and ungrazed. Grazed and farmed wetlands 
have increased loading of particulates due to soil disturbance and vegetation removal. Soil disturbance, in 
conjunction with vegetation removal, increases the potential for particulate export and erosion. Similarly, 
in the study area, highly functional wetlands lack internal barriers to water flow. The presence of barriers 
within a wetland affects the ability for particulates to circulate within a wetland. For example, a barrier 
within a wetland may cause part of the wetland to infill, and part to erode. 

The FCUs for particulate retention by wetlands in the study area under existing conditions are provided in 
Table D-3, and the functional ratings are shown in Figure 3-24b in the Final EIS. 

 Flora and Fauna Habitat Support 

Wetlands within the Legacy Parkway study area are located along the eastern edge of the GSLE (See 
Section 4.0.2, Great Salt Lake Ecosystem). This ecosystem is noteworthy because it is the largest inland 
saline lake in the nation. The wetlands around Great Salt Lake support millions of animals, including 
more than 220 species of birds, 50 species of mammals, 18 species of reptiles and amphibians, 12 species 
or subspecies of fish, and a host of diverse invertebrates including flies, mosquitoes, and brine shrimp. 
Great Salt Lake wetlands are a funneling point for migratory birds using the western half of the continent. 
Wetlands of Great Salt Lake have been identified in the Western Hemisphere Shorebird Reserve Network 
as a migratory habitat of hemispheric significance. These wetlands provide not only resting and staging 
areas for migratory birds, but also breeding and nesting areas for many waterfowl, shorebirds, and 
amphibians that stay in the area. Section 4.13, Wildlife, provides a more detailed discussion of wildlife 
habitat in the study area. 

Wetlands are productive environments that provide diversity in the landscape. The flux of nutrients and 
energy in wetlands is relatively high because of the high growth rate and rapid turnover of the wetland 
vegetation. Nutrients and compounds in wetlands are broken down into organic compounds by bacterial 
action, which provides food for invertebrates. These invertebrates are the foundation of the food web that 
supports vast and varied numbers of wildlife species, from shorebirds to amphibians. Wetlands provide 
habitat where many plants and animals can fulfill one or more life cycle stages. 

The ecotone along the eastern shore of Great Salt Lake is a mosaic of slope and depressional wetlands and 
upland habitats. This ecotone provides a large number of niches and habitats for organisms. These 
characteristics allow wetlands in the study area to provide a diverse array of trophic levels (i.e., feeding 
levels) within both the wetland and surrounding upland environments. Many species utilize the wetlands 
for feeding and uplands for nesting. The wetlands are also important to wildlife by virtue of their 
abundance and the combined functions they serve. Small isolated wetlands also provide value to different 
species during certain times of the year, such as resting places for migratory shorebirds and waterfowl. 
Connectivity between the wetlands and surrounding uplands is an important component of the habitat 
support function of wetlands. 
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Two FCIs were generated for flora and fauna habitat support functions, one for habitat structure and one 
for habitat connectivity, fragmentation, and patchiness. The models do not assess the extent to which the 
wetlands provide habitat or whether the habitat is even utilized by wildlife. Instead, the ability of wetlands 
to provide habitat for wildlife is assumed, and the models are intended solely to assess the quality of 
wetland habitat support that presently exists and to evaluate changes over time that can be predicted from 
landscape-level changes. 

Function 4: Habitat Structure 

The FCI for habitat structure is an estimate of the ability of a wetland to maintain characteristic 
vegetation, invertebrate food webs, and vertebrate habitat. This function was modeled on two indicators, 
land use within the wetland and land use within the adjacent habitat. The more intensely land use disturbs 
the landscape, the more the characteristic vegetation can change. In the study area, wetlands that provide 
the highest level of habitat structure are unaltered and ungrazed. With disturbance from grazing, plowing, 
or grading, the characteristic vegetation can also be susceptible to invasive species (both native and 
exotic). When wetlands are farmed or overgrazed so that the existing wetland vegetation is removed from 
the soil surface, wildlife usage changes. Habitat for some species is diminished because there is 
insufficient vegetation to provide food, shelter or nesting opportunities. However, in some instances, the 
removal of vegetation results in open areas used by certain shore birds that frequent Great Salt Lake. 

Many of the wetlands in the study area are surrounded by ungrazed rangeland. Life cycles of many 
wildlife species require both wetlands and uplands for feeding, loafing, nesting, and reproduction. Most of 
the species that utilize both wetlands and adjacent upland habitats fulfill much of their life cycles within 
300 meters (1,000 feet) of the wetland perimeter. Changing land uses adjacent to wetlands alters their 
function as upland habitat. 

The FCUs for habitat structure by wetlands in the study area under existing conditions are provided in 
Table D-3, and the functional ratings are shown in Figure 3-24c in the Final EIS. 

Function 5: Habitat Connectivity, Fragmentation, and Patchiness 

The FCI for habitat connectivity, fragmentation, and patchiness is an estimate of the capability for 
wildlife movement within a wetland, and between the wetland and adjacent upland habitat. This function 
was modeled on four indicators, the presence of roads and other barriers within the wetland, land use 
adjacent to the wetland, the ability of the study area wetlands to maintain their characteristic wetland 
hydrology (Function 1), and land use within the wetland. 

Wetlands in the study area that provide the highest level of capability for wildlife movement within a 
wetland, and between the wetland and adjacent upland habitat, are unaltered, ungrazed, and surrounded 
by ungrazed rangeland. Barriers between the wetlands and the adjacent uplands prevent some species 
from moving into or out of the wetlands, making them unable to reproduce or compete their life cycle. 
Animal species such as large mammals, birds, fish and flying insects are less affected by these barriers. 
Changing land uses adjacent to wetlands, in addition to altering their function as upland habitat, limit the 
ability of wildlife to move throughout that habitat. Maintaining the characteristic wetland hydrology is 
important to this function because many of the wetlands in the study area are part of larger wetland 
complexes that have hydrologic connections. Altering the wetland hydrology of part of a wetland 
complex may create a barrier that prevents some species from moving between the wetlands. Changing 
land uses within wetlands, in addition to altering their function as wetland habitat, limits the ability of 
wildlife to move throughout that habitat. 
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The FCUs for habitat connectivity, fragmentation, and patchiness by wetlands in the study area under 
existing conditions are provided in Table D-3, and the functional ratings are shown in Figure 3-24c in the 
Final EIS. 

D.3  Environmental Consequences 
As described in the Final EIS, all the build alternatives would affect wetland resources in the study area. 
Two categories of wetland impacts would take place, direct and indirect, characterized according to which 
wetland functions are being affected. The Final EIS based all discussion of wetland impacts on the three 
HGM wetland classes described in Section 4.12.2.1. This section separates wetland impacts according to 
wetland cover types to provide additional ecological context by which to interpret the analysis. 

D.3.1  Direct Impacts 

For the initial impact analysis calculations made for the Final EIS, it was assumed that direct impacts 
associated with the build alternatives would be limited to the area within the proposed action right-of-way 
and that all the area within the project right-of-way would be directly affected. The impact analysis was 
carried out by assuming that all wetlands within the project right-of-way would be filled, based on the 
preliminary design. A separate analysis was carried out for each proposed build alternative. 

Fifty-eight wetlands were entirely or partially filled by the initial clearing and grading for the Legacy 
Parkway or by Legacy-related construction activities associated with the I-15/US-89 interchange in 
Farmington; the total extent of project-related fill was 19.4 ha (47.9 ac). Five other wetlands were 
partially filled by construction of temporary access roads in the Legacy Nature Preserve; the total extent 
of project-related fill in the Preserve was 0.1 ha (0.3 ac). Because these wetlands were filled in 
conjunction with the Legacy Parkway project, their condition prior to the construction activities was used 
for assessing baseline conditions. 

Table D-4, which updates Table 4-20 in the Final EIS, summarizes the potential direct impacts in terms of 
the total area affected by each proposed build alternative. Figures 4-14a through 4-14d in the Final EIS 
show the wetland polygons that would be directly affected by the right-of-way of each build alternative, 
assuming a 100-m (328-ft) right-of-way. 

Table D-4  Direct Impacts on Wetlands by Wetland Class and Wetland Cover Type (for 100-m [328-ft] 
Right-of-Way  

  Area in Hectares (Acres) 

Wetland Class 
Wetland Cover 
Type Alternative A Alternative B Alternative C Alternative D 

Depressional 0 (0) 0 (0) 0 (0) 0 (0) 

Groundwater Slope 0 (0) 0 (0) 0 (0) 0 (0) 

Lacustrine Fringe 

Forested Wetland 

0 (0) 0 (0) 0 (0) 0 (0) 

Depressional 0 (0) 0 (0) 0 (0) 0 (0) 

Groundwater Slope 

Shrub-Scrub 

0 (0) 0 (0) 0 (0) 0 (0) 
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  Area in Hectares (Acres) 

Wetland Class 
Wetland Cover 
Type Alternative A Alternative B Alternative C Alternative D 

Lacustrine Fringe  0 (0) 1 (3) 0 (0) 0 (0) 

Depressional 1 (2) 2 (4) 1 (2) 1 (3) 

Groundwater Slope 1 (2) 4 (10) 1 (4) 1 (3) 

Lacustrine Fringe 

Marsh 

8 (19) 16 (38) 7 (17) 7 (18) 

Depressional 17 (43) 15 (38) 17 (42) 17 (42) 

Groundwater Slope 8 (19) 11 (26) 7 (16) 6 (14) 

Lacustrine Fringe 

Wet Meadow 

4 (9) 7 (16) 9 (23) 4 (9) 

Depressional 2 (5) 4 (10) 6 (14) 5 (12) 

Groundwater Slope 0 (0) 2 (5) 1 (4) 1 (2) 

Lacustrine Fringe 

Playa 

1 (2) 2 (5) 6 (14) 2 (4) 

Depressional 0 (0) 0 (0) 0 (0) 0 (0) 

Groundwater Slope 0 (0) 0 (0) 0 (0) 0 (0) 

Lacustrine Fringe 

Unconsolidated 
Shore 

0 (0) 6 (15) 5 (13) 0 (0) 

Depressional 0 (0) 0 (0) 0 (0) 0 (0) 

Groundwater Slope 0 (0) 0 (0) 0 (0) 0 (0) 

Lacustrine Fringe 

Open Water 

3 (7) 7 (16) 0 (0) 3 (7) 

Totals*  44 (108) 76 (187) 60 (148) 46 (114) 

Note: 
* Includes acreage of wetlands already filled during previous construction activities. 

 

D.3.2  Indirect Impacts 

Indirect impacts are impacts that occur later and impacts that could affect the function of wetlands located 
outside the project footprint. The impact analysis determined the area of indirect effects on wetlands by 
assuming that all wetlands within 305 m (1,000 ft) of the right-of-way would be indirectly affected by a 
proposed build alternative. For the Legacy Parkway project, the distance of 305 m (1,000 ft) was selected 
based on the draft Peninsular Florida Herbaceous Depressional Wetlands Hydrogeomorphic (HGM) 
Regional Guidebook (Trott et al. 1997) and on other studies (Anderson and Ohmart 1986). The severity of 
each indirect impact would vary according to the type of effect and the distance from the road (Forman et 
al. 2003). In general, indirect impacts are greatest adjacent to the road and attenuate with distance. Some 
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impacts, such as the effects of dissolved substances and suspended particles, may be manifested primarily 
within a few tens of meters of the road in uplands but up to 100 to 300 m (328 to 984 ft) in wetlands. 
Other indirect impacts may extend for thousands of meters, such as the introduction of invasive exotics or 
effects on wildlife use and movement through the wetland habitat. Although the effects of some indirect 
impacts may spread well beyond 305 m (1,000 ft), the strength of indirect effects, on average, was 
assumed to drop to undetectable levels at 305 m (1,000 ft). A separate analysis was carried out for each 
alternative. Table D-5 summarizes quantitatively the potential indirect impacts in relation to the total area 
affected under each proposed alternative. 

Table D-5  Area of Wetlands Indirectly Affected by Legacy Parkway 

  Area in Hectares (Acres) 

Wetland Class Wetland Cover Type Alternative A Alternative B Alternative C Alternative D 

Depressional 0 (0) 0 (0) 0 (0) 0 (0) 

Groundwater Slope 0 (0) 0 (0) 0 (0) 0 (0) 

Lacustrine Fringe 

Forested Wetland 

0 (0) 0 (0) 0 (0) 0 (0) 

Depressional 0 (0) 0 (0) 0 (0) 0 (0) 

Groundwater Slope 0 (0) 0 (0) 0 (0) 0 (0) 

Lacustrine Fringe 

Shrub-Scrub 

0 (0) 0 (1) 0 (0) 0 (0) 

Depressional 5 (12) 6 (14) 4 (10) 8 (20) 

Groundwater Slope 14 (34) 13 (31) 14 (35) 13 (33) 

Lacustrine Fringe 

Marsh 

31 (76) 83 (205) 75 (185) 26 (63) 

Depressional 43 (106) 66 (163) 51 (126) 45 (112) 

Groundwater Slope 45 (112) 78 (193) 61 (150) 45 (111) 

Lacustrine Fringe 

Wet Meadow 

24 (60) 64 (159) 58 (143) 31 (78) 

Depressional 17 (42) 22 (55) 17 (41) 13 (32) 

Groundwater Slope 2 (5) 12 (29) 15 (37) 2 (5) 

Lacustrine Fringe 

Playa 

5 (12) 21 (52) 28 (70) 9 (23) 

Depressional 0 (0) 0 (0) 0 (0) 0 (0) 

Groundwater Slope 0 (0) 0 (0) 0 (0) 0 (0) 

Lacustrine Fringe 

Unconsolidated Shore 

11 (27) 24 (60) 25 (61) 19 (47) 

Depressional 1 (3) 2 (5) 1 (3) 1 (3) 

Groundwater Slope 

Open Water 

0 (0) 0 (0) 0 (0) 0 (0) 
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  Area in Hectares (Acres) 

Wetland Class Wetland Cover Type Alternative A Alternative B Alternative C Alternative D 

Lacustrine Fringe  20 (48) 18 (44) 18 (46) 19 (47) 

Totals 
 

218 (539) 409 (1011) 367 (907) 233 (575) 

 

D.3.3  Impacts on Wetland Functions 

Impacts on wetland functions were quantified using the wetlands functional assessment models developed 
for the Final EIS (discussed in Section 4.12.1.2). These impacts were determined by using the wetlands 
functional assessment to calculate the changes in functional capacity index (FCI) for each wetland under 
both existing and post-build conditions. The change in wetland function was calculated as the difference 
between pre-build and post-build FCIs. The impact was calculated as the change in wetland function 
multiplied by the affected area of wetland. All wetland functions would be reduced to zero for wetlands or 
portions of wetlands that would be directly affected within the right-of-way. For indirect impacts, each 
wetland function would be reduced in proportion to the distance from the wetland to the right-of-way. 
This is because the wetlands functional assessment was based on land use change in the area adjacent to 
the wetland, and the closer the wetland is to the right-of-way, the greater the area that would be affected. 

Because wetlands in the study area are connected hydrologically and are functionally integrated as part of 
a larger wetland ecosystem, adverse effects on one part of a wetland are expected to spread throughout 
each wetland complex. The wetlands functional assessment models, therefore, determined the change in 
each function for an entire wetland. Because the indirect impacts were assumed to drop to undetectable 
levels at 305 m (1,000 ft), only the area within 305 m (1,000 ft) of the right-of-way was included in the 
impact calculation. The indirect impact was calculated as the change in wetland function multiplied by the 
area of the wetland within 305 m (1,000 ft) of the project right-of-way. 

Impacts on wetland functions were prepared for each wetland category and each wetland cover type and 
are summarized below by alternative. Tables D-6 to D-10, which update and supplement Tables 4-20 and 
4-22 in the Final EIS, present these impacts quantitatively by wetland function. As noted in Section D.2.2, 
the information on indirect impacts is presented in this format for convenience only. The functional 
capacities of different wetland functions are not equivalent or additive.  

It should be noted that the wetlands functional assessment models did not incorporate proposed measures 
for project design features to minimize or avoid project impacts, such as placement of culverts to allow 
surface flows between the east and west sides of the proposed highway. Because the location and efficacy 
of these features are not known, the models could not account for any reduction in the expected adverse 
project effects. Therefore, the results of the wetlands functional assessment represent a worst-case 
scenario. Additional details of the wetlands functional assessment are presented in the Legacy Parkway 
Wetland Final HGM Technical Report (Baseline Data Inc. 2000) and in Appendix B2 of the Legacy 
Parkway Final EIS. 
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Table D-6  Impacts on Function 1⎯Maintain Wetland Hydrology 

  
Loss in Functional Capacity Units (FCUs) 

(Direct/Indirect Impact) 

Wetland Classes Wetland Cover Type Alternative A Alternative B Alternative C Alternative D 

Depressional 0/0 0/0 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Forested Wetland 

0/0 0/0 0/0 0/0 

Depressional 0/0 0/0 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Shrub-Scrub 

0/0 2/1 0/0 0/0 

Depressional 1/0 3/1 1/0 1/1 

Groundwater Slope 0/6 6/5 2/5 1/4 

Lacustrine Fringe 

Marsh 

6/19 23/63 13/54 5/16 

Depressional 32/12 29/19 31/11 30/11 

Groundwater Slope 11/19 19/50 10/28 8/14 

Lacustrine Fringe 

Wet Meadow 

3/12 12/53 16/37 4/13 

Depressional 2/3 8/7 8/4 6/3 

Groundwater Slope 0/1 4/7 3/9 1/1 

Lacustrine Fringe 

Playa 

0/2 3/14 10/16 2/3 

Depressional 0/0 0/0 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Unconsolidated Shore 

0/7 13/15 12/23 0/18 

Depressional 0/0 0/0 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Open Water 

2/4 5/4 0/4 2/4 

 



Federal Highway Administration and 
U.S. Army Corps of Engineers 

 Wetlands Functional Assessment 

 

 
Final Legacy Parkway Supplemental Environmental 
Impact Statement/Reevaluation and Section 4(f), 6(f) 
Evaluation 

 
D-21 

November 2005

J&S 03076.03

 

Table D-7  Impacts on Function 2⎯Removal of Dissolved Elements and Compounds 

  
Loss in Functional Capacity Units (FCUs)  

(Direct/Indirect Impact) 

Wetland Class Wetland Cover Type Alternative A Alternative B Alternative C Alternative D 

Depressional 0/0 0/0 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Forested Wetland 

0/0 0/0 0/0 0/0 

Depressional 0/0 0/0 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Shrub-Scrub 

0/0 2/0 0/0 0/0 

Depressional 2/1 3/1 1/1 2/2 

Groundwater Slope 1/5 6/5 2/3 2/2 

Lacustrine Fringe 

Marsh 

11/5 30/28 14/28 10/6 

Depressional 28/9 26/3 27/12 30/13 

Groundwater Slope 11/19 18/39 10/12 8/16 

Lacustrine Fringe 

Wet Meadow 

6/2 14/17 20/9 4/3 

Depressional 3/2 7/1 8/3 6/2 

Groundwater Slope 0/1 3/4 2/5 1/1 

Lacustrine Fringe 

Playa 

1/0 4/4 13/2 2/1 

Depressional 0/0 0/0 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Unconsolidated Shore 

0/3 13/7 12/15 0/12 

Depressional 0/0 0/-1 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Open Water 

4/0 9/0 0/1 4/0 
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Table D-8  Impacts on Function 3⎯Particulate Retention 

  
Loss in Functional Capacity Units (FCUs) 

(Direct/Indirect Impact) 

Wetland Class Wetland Cover Type Alternative A Alternative B Alternative C Alternative D 

Depressional 0/0 0/0 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Forested Wetland 

0/0 0/0 0/0 0/0 

Depressional 0/0 0/0 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Shrub-Scrub 

0/0 2/0 0/0 0/0 

Depressional 1/1 3/0 1/0 1/2 

Groundwater Slope 0/6 5/4 2/3 1/3 

Lacustrine Fringe 

Marsh 

8/13 24/47 12/32 7/9 

Depressional 31/15 29/6 30/15 30/12 

Groundwater Slope 10/20 19/43 9/13 8/10 

Lacustrine Fringe 

Wet Meadow 

4/6 12/36 17/18 5/6 

Depressional 2/7 8/4 8/6 6/5 

Groundwater Slope 0/2 3/5 2/4 1/1 

Lacustrine Fringe 

Playa 

1/1 3/10 11/7 2/1 

Depressional 0/0 0/0 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Unconsolidated Shore 

0/7 11/10 10/15 0/14 

Depressional 0/0 0/0 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Open Water 

3/0 7/4 0/1 2/0 
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Table D-9  Impacts on Function 4⎯Habitat Structure 

  
Loss in Functional Capacity Units (FCUs) 

(Direct/Indirect Impact) 

Wetland Class Wetland Cover Type Alternative A Alternative B Alternative C Alternative D 

Depressional 0/0 0/0 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Forested Wetland 

0/0 0/0 0/0 0/0 

Depressional 0/0 0/0 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Shrub-Scrub 

0/0 2/0 0/0 0/0 

Depressional 1/1 2/1 1/0 1/2 

Groundwater Slope 1/5 7/5 2/4 2/3 

Lacustrine Fringe 

Marsh 

8/-1 21/39 9/27 8/8 

Depressional 19/6 19/11 19/7 18/7 

Groundwater Slope 12/15 19/37 11/18 9/10 

Lacustrine Fringe 

Wet Meadow 

4/-2 10/27 13/17 4/5 

Depressional 2/2 5/2 5/2 4/1 

Groundwater Slope 0/1 3/4 3/5 1/1 

Lacustrine Fringe 

Playa 

1/-1 3/8 9/8 2/1 

Depressional 0/0 0/0 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Unconsolidated Shore 

0/0 7/12 7/12 0/9 

Depressional 0/0 0/0 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Open Water 

3/-4 7/1 0/1 3/0 
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Table D-10  Impacts on Function 5⎯Habitat Connectivity, Fragmentation, and Patchiness 

  
Loss in Functional Capacity Units (FCUs) 

(Direct/Indirect Impact) 

Wetland Class Wetland Cover Type Alternative A Alternative B Alternative C Alternative D 

Depressional 0/0 0/0 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Forested Wetland 

0/0 0/0 0/0 0/0 

Depressional 0/0 0/0 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Shrub-Scrub 

0/0 2/0 0/0 0/0 

Depressional 1/2 2/2 1/0 1/2 

Groundwater Slope 1/6 6/4 2/5 2/4 

Lacustrine Fringe 

Marsh 

7/7 20/44 10/29 7/9 

Depressional 26/15 24/22 25/15 24/15 

Groundwater Slope 11/20 19/44 10/34 8/16 

Lacustrine Fringe 

Wet Meadow 

4/2 10/34 14/23 4/8 

Depressional 2/4 6/5 6/3 5/3 

Groundwater Slope 0/1 4/7 3/11 1/1 

Lacustrine Fringe 

Playa 

1/0 3/9 9/12 2/2 

Depressional 0/0 0/0 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Unconsolidated Shore 

0/3 9/10 8/12 0/12 

Depressional 0/0 0/1 0/0 0/0 

Groundwater Slope 0/0 0/0 0/0 0/0 

Lacustrine Fringe 

Open Water 

2/-1 6/1 0/2 2/1 
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D.4  Mitigation Measures 

The Final SEIS identifies Alternative E as the Final Supplemental EIS Preferred Alternative; the 
following section compares impacts and mitigation measures for that alternative. Accordingly, the 
following discussion of the Legacy Nature Preserve is based on impacts that would be associated with 
Alternative E. If the lead agencies were to authorize construction of a build alternative other than 
Alternative E, a mitigation package commensurate with the package proposed for Alternative E (i.e., 
based on a comparable analysis, the same principles, and the same mitigation ratios) would be proposed, 
with input from the Corps and other regulatory agencies. The Analysis of the Adequacy of Wetland and 
Wildlife Mitigation Technical Report (Appendix E of the Final Supplemental EIS), which was prepared 
subsequently to this appendix, provides a history of the Legacy Nature Preserve; an evaluation of 
proposed mitigation measures; and a detailed accounting of impacts relative to mitigation in a variety of 
formats, including functional capacity units, vegetation cover types, and wildlife habits. The following 
discussion is based on the 849-ha (2,098-ac) Legacy Nature Preserve, as described in Section 4.12.3.4, 
Mitigation Measures, of the Final Supplemental EIS. Consequently, the mitigation credits, acres of 
mitigation, and mitigation ratios are higher than those presented in the Final EIS because the impacts 
associated with Alternative E (Supplemental EIS Preferred Alternative) are less than those associated 
with Alternative D (Final EIS Preferred Alternative), and because additional lands were added to the 
Legacy Nature Preserve after completion of the Final EIS Record of Decision. 

D.4.1 Credit for Preservation 

To determine the benefits of preservation on wetland functions, the Final EIS calculated preservation 
credits by calculating the difference between FCUs under existing conditions and FCUs under the No-
Build Alternative (future 2020 conditions). The future conditions No-Build Alternative described in the 
Final EIS was based on the assumption that future development could proceed without filling wetlands or 
land below the FEMA floodplain elevation of 4,212 feet, but that there would be a substantial loss of 
wetland functions resulting from development of adjacent uplands. The wetlands functional assessment 
models were used to predict the level of loss of wetland functions; these predictions were based on the 
assumption that at the current rate of development, all the developable uplands1 in the study area would 
be developed by 2020. Under the No-Build Alternative, most wetland functions in the preserve areas 
would be reduced from 30 to 50 percent by indirect impacts by 2020, even if no wetlands were filled. The 
prevention of this loss of wetland functions would be the benefit conferred by preservation.  

In the Final EIS, the number of preservation credits counted for mitigation was discounted by one-half 
because future development would not be expected to occur all at once and would be distributed between 
the present and the expected 2020 build-out. The net benefit of preservation would be proportional to the 
pace of development; i.e., the sooner that development would occur, the greater the benefit would be 
provided by preservation. If all the development were expected to occur immediately, then the 
preservation benefit would be realized immediately. If no development were expected to occur by 2020, 
then no benefit of immediate preservation would be realized. Assuming that development would proceed 
at a linear pace, the benefit would be intermediate between these two extremes, or about one-half that 
which would be expected if all the development were to occur immediately.  

                                                      
1 The term developable uplands does not include any jurisdictional wetlands or land below the FEMA floodplain 
elevation of 4,212 feet.    
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D.4.2  Credit for Restoration 

As described in the Final EIS, the wetlands functional assessment models were used to analyze the 
restoration potential of wetlands in the Preserve. Restoration credits were determined by calculating the 
difference between FCUs under restored conditions and FCUs under existing conditions. The Final EIS 
recognized that, because some wetlands in the Preserve were within 305 m (1,000 ft) of Legacy Parkway, 
indirect impacts caused by the proposed action would reduce the effectiveness of the mitigation measures. 
Accordingly, the mitigation credits were debited by the amount of FCUs that would be lost due to the 
influence of the Parkway, as determined in the wetlands functional assessment. The assessment of indirect 
impacts did not reflect highway design features (e.g., vegetated filter strips, surface water conveyance 
structures) designed to minimize indirect impacts on wetland functions. 

D.4.3  Credit for Creation 

After evaluating the mitigation contained in the Final EIS Record of Decision, the Corps added a 
condition to the Section 404 permit requiring that UDOT create slope wetlands by drilling a minimum of 
two groundwater wells. Accordingly, two artesian wells would be drilled in the Legacy Nature Preserve 
to create the wetland hydrology necessary to support wetland habitat. Approximately 4.9 ha (12 ac) of 
groundwater slope wetlands would be created within the Preserve. The 4.9 ha (12 ac) of created wetlands 
are not included in Table D-11 because the level of wetland function has not been determined. 

D.4.4  Applying the Mitigation Credits 

In the Final EIS, the total wetland mitigation credits were calculated by adding the preservation credits to 
the restoration credits and subtracting credits that would be lost due to the influence of the Parkway. 
However, the Final EIS erred by summing the mitigation credits for all wetland functions and for all 
wetland classes and cover types. As noted in Section D.2, FCUs are not equivalent or comparable for 
different functions, nor are they equivalent or comparable between different wetland classes and wetland 
cover types. It is incorrect to assert that mitigation credits for one function offset impacts on another 
function. For example, a 100-acre concrete-lined water detention basin would have a very high water 
storage capacity (100 FCUs of water storage function) but very little habitat function, and a highly 
functional 100-acre wet meadow would have little water storage function but would provide very high-
quality habitat (100 FCUs of habitat structure function). Clearly, creating 100 FCUs of water storage 
function in a detention basin would not be comparable to nor would it compensate for the loss of 100  
FCUs of wet meadow habitat function. 

To compare wetland impacts with the mitigation credits generated through preservation and restoration, 
for the Supplemental EIS, the mitigation credits were summarized for wetland function by wetland class 
and cover type (Table D-11). The net effect for each wetland class and cover type was calculated by 
adding FCUs for the mitigation credits to the FCUs that would be lost by project construction. If the 
mitigation credits would offset the impact, the net effect would be 0. If the mitigation credits would not 
offset the impact, the net effect is a negative number. If the mitigation credits would exceed the impact, 
then the net effect is a positive number. 
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Table D-11  Mitigation by Wetland Function  

 
Mitigation Wetland Cover 

Type Wetland Class 
Impact 
Direct/Indirect Preserve Restore  Hwy Influence Net Effect 

Function 1— Maintain Wetland Hydrology     

Depressional 0/0 0 0 0 0 

Slope 0/0 0 0 0 0 

Forested 
Wetland 

Lacustrine Fringe 0/0 0 0 0 0 

Depressional 0/0 0 0 0 0 

Slope 0/0 0 0 0 0 

Shrub-Scrub 

Lacustrine Fringe 0/0 0 0 0 0 

Depressional -1/-1 0 0 0 -2 

Slope -1/-4 1 0 0 -4 

Marsh 

Lacustrine Fringe -5/-16 14 13 -4 2 

Depressional -30/-11 7 10 -3 -28 

Slope -8/-14 22 0 -9 -8 

Wet 

Meadow 

Lacustrine Fringe -4/-13 27 33 -8 35 

Depressional -6/-3 8 14 -3 10 

Slope -1/-1 8 0 0 6 

Playa 

Lacustrine Fringe -2/-3 14 23 -2 30 

Depressional 0/0 0 0 0 0 

Slope 0/0 0 0 0 0 

Unconsolidated 

Shore 

Lacustrine Fringe 0/-18 3 1 -10 -24 

Depressional 0/0 0 0 0 0 

Slope 0/0 0 0 0 0 

Open Water 

Lacustrine Fringe -2/-4 1 1 0 -4 

Function 2—Removal of Dissolved Elements and Compounds    

Depressional 0/0 0 0 0 0 

Slope 0/0 0 0 0 0 

Forested 
Wetland 

Lacustrine Fringe 0/0 0 0 0 0 

Depressional 0/0 0 0 0 0 

Slope 0/0 0 0 0 0 

Shrub-Scrub 

Lacustrine Fringe 0/0 0 0 0 0 

Depressional -2/-2 0 0 0 -4 

Slope -2/-2 0 2 0 -3 

Marsh 

Lacustrine Fringe -10/-6 5 28 -4 13 
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Mitigation Wetland Cover 
Type Wetland Class 

Impact 
Direct/Indirect Preserve Restore  Hwy Influence Net Effect 

Depressional -30/-13 0 18 -2 -28 

Slope -8/-16 -5 25 -4 -9 

Wet 

Meadow 

Lacustrine Fringe -4/-3 -1 52 -2 42 

Depressional -6/-2 1 18 -2 9 

Slope -1/-1 -1 9 0 6 

Playa 

Lacustrine Fringe -2/-1 0 28 -1 24 

Depressional 0/0 0 0 0 0 

Slope 0/0 0 0 0 0 

Unconsolidated 

Shore 

Lacustrine Fringe 0/-12 3 6 -10 -14 

Depressional 0/0 0 0 0 0 

Slope 0/0 0 0 0 0 

Open Water 

Lacustrine Fringe -4/0 0 2 0 -2 

Function 3— Particulate Retention    

Depressional 0/0 0 0 0 0 

Slope 0/0 0 0 0 0 

Forested 
Wetland 

Lacustrine Fringe 0/0 0 0 0 0 

Depressional 0/0 0 0 0 0 

Slope 0/0 0 0 0 0 

Shrub-Scrub 

Lacustrine Fringe 0/0 0 0 0 0 

Depressional -1/-2 0 0 0 -3 

Slope -1/-3 1 1 0 -2 

Marsh 

Lacustrine Fringe -7/-9 -1 36 -3 16 

Depressional -30/-12 14 9 -4 -22 

Slope -8/-10 14 16 -3 9 

Wet 

Meadow 

Lacustrine Fringe -5/-6 21 46 -3 53 

Depressional -6/-5 15 13 -4 12 

Slope -1/-1 5 6 0 9 

Playa 

Lacustrine Fringe -2/-1 12 29 -1 37 

Depressional 0/0 0 0 0 0 

Slope 0/0 0 0 0 0 

Unconsolidated 

Shore 

Lacustrine Fringe 0/-14 -4 8 -9 -19 

Depressional 0/0 0 0 0 0 

Slope 0/0 0 0 0 0 

Open Water 

Lacustrine Fringe -2/0 0 2 0 -1 
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Mitigation Wetland Cover 
Type Wetland Class 

Impact 
Direct/Indirect Preserve Restore  Hwy Influence Net Effect 

Function 4— Habitat Structure     

Depressional 0/0 0 0 0 0 

Slope 0/0 0 0 0 0 

Forested 
Wetland 

Lacustrine Fringe 0/0 0 0 0 0 

Depressional 0/0 0 0 0 0 

Slope 0/0 0 0 0 0 

Shrub-Scrub 

Lacustrine Fringe 0/0 0 0 0 0 

Depressional -1/-2 0 0 0 -3 

Slope -2/-3 1 1 0 -3 

Marsh 

Lacustrine Fringe -8/-8 10 70 -3 62 

Depressional -18/-7 6 28 -2 8 

Slope -9/-10 16 12 -4 5 

Wet 

Meadow 

Lacustrine Fringe -4/-5 15 81 -3 83 

Depressional -4/-1 6 30 -1 30 

Slope -1/-1 6 5 0 8 

Playa 

Lacustrine Fringe -2/-1 7 53 -1 56 

Depressional 0/0 0 0 0 0 

Slope 0/0 0 0 0 0 

Unconsolidated 

Shore 

Lacustrine Fringe 0/-9 3 22 -8 7 

Depressional 0/0 0 1 0 1 

Slope 0/0 0 0 0 0 

Open Water 

Lacustrine Fringe -3/0 0 3 0 1 

Function 5— Habitat Connectivity, Fragmentation, and Patchiness    

Depressional 0/0 0 0 0 0 

Slope 0/0 0 0 0 0 

Forested 
Wetland 

Lacustrine Fringe 0/0 0 0 0 0 

Depressional 0/0 0 0 0 0 

Slope 0/0 0 0 0 0 

Shrub-Scrub 

Lacustrine Fringe 0/0 0 0 0 0 

Depressional -1/-2 0 0 0 -4 

Slope -2/-4 2 0 0 -3 

Marsh 

Lacustrine Fringe -7/-9 12 43 -4 36 

Depressional -24/-15 10 20 -3 -12 Wet 

Meadow Slope -8/-16 25 6 -9 -2 
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Mitigation Wetland Cover 
Type Wetland Class 

Impact 
Direct/Indirect Preserve Restore  Hwy Influence Net Effect 

 Lacustrine Fringe -4/-8 18 59 -6 59 

Depressional -5/-3 10 23 -2 23 

Slope -1/-1 9 2 0 9 

Playa 

Lacustrine Fringe -2/-2 8 37 -2 40 

Depressional 0/0 0 0 0 0 

Slope 0/0 0 0 0 0 

Unconsolidated 

Shore 

Lacustrine Fringe 0/-12 3 11 -9 -7 

Depressional 0/0 0 0 0 0 

Slope 0/0 0 0 0 0 

Open Water 

Lacustrine Fringe -2/-1 1 2 0 0 

D.4.5  Mitigation Ratios 

The ratio of mitigation area to impact area is often used as a surrogate for evaluating wetland impacts, 
when information on wetlands functions is lacking or incomplete. The Final EIS stated that mitigation for 
each project alternative would include preservation at a mitigation ratio of 10:1 (10 times as much area 
preserved as wetland area lost). However, this statement is only partially correct. As clarified in the 
Wetland Mitigation Plan (Appendix B3 of the Final EIS), the proposed ratio of wetlands preserved to 
wetlands lost was between 3 and 4 to 1 (wetland area preserved to wetland area lost). This ratio rose to 
6.8:1 with the additional mitigation lands proximate to the FBWMA added to the Legacy Nature Preserve 
associated with Alternative D (Final EIS Preferred Alternative) at the request of USFWS. This 
preservation ratio does not address indirect impacts on wetlands. Table D-12 summarizes the area of 
wetlands directly affected, indirectly affected, and preserved under Alternative E. Because wetland 
functions are not equivalent or comparable between different wetland classes and wetland cover types, the 
wetlands are separated according to wetland class and cover type. 

Under Alternative E, 45 ha (113 ac) of wetlands would be lost, and wetland functions would be reduced 
in another 233 ha (575 ac) of wetlands. Mitigation for these impacts would be to preserve and restore 315 
ha (778 ac) of wetlands, for a preservation/restoration to loss ratio of 6.8:1. The mitigation ratios vary 
according to the wetland class and cover type. Wet meadow in depressional wetlands, which has the 
greatest amount of direct impacts, is mitigated at a ratio of 1.8:1. Playa in lacustrine fringe wetlands, 
which is subject to a low level of direct impact, has the highest mitigation ratio at 26.8:1. 
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Table D-12  Comparison of Wetland Impacts vs. Wetlands Restored and Preserved (hectares [acres]) 

Wetland Cover 
Type Wetland Class 

Direct 
Impacts 

Indirect 
Impacts 

Restored / 
Preserved 

Mitigation Ratio 

(Preserved:Direct) 

Depressional 0 (0) 0 (0) 0 (0) – 

Slope 0 (0) 0 (0) 0 (0) – 

Forested Wetland 

Lacustrine Fringe 0 (0) 0 (0) 0 (0) – 

Depressional 0 (0) 0 (0) 0 (0) – 

Slope 0 (0) 0 (0) 0 (0) – 

Shrub-Scrub 

Lacustrine Fringe 0 (0) 0 (0) 0 (0) – 

Depressional 1 (3) 8 (20) 0 (1) 0.3:1 

Slope 1 (3) 13 (33) 3 (6) 2:1 

Marsh 

Lacustrine Fringe 7 (18) 26 (63) 57 (140) 7.8:1 

Depressional 17 (42) 45 (112) 30 (74) 1.8:1 

Slope 6 (14) 45 (111) 40 (99) 7.1:1 

Wet 

Meadow 

Lacustrine Fringe 4 (9) 31 (78) 73 (179) 19.9:1 

Depressional 5 (12) 13 (32) 33 (81) 6.8:1 

Slope 1 (2) 2 (5) 15 (36) 18:1 

Playa 

Lacustrine Fringe 2 (4) 9 (23) 43 (107) 26.8:1 

Depressional 0 (0) 0 (0) 0 (0) – 

Slope 0 (0) 0 (0) 0 (0) – 

Unconsolidated 

Shore 

Lacustrine Fringe 0 (0) 19 (47) 19 (47) – 

Depressional 0 (0) 1 (3) 0 (1) – 

Slope 0 (0) 0 (0) 0 (0) – 

Open Water 

Lacustrine Fringe 3 (7) 19 (47) 3 (6) 0.9:1 

Totals  46 (114) 233 (575) 315 (778) 6.8:1 
 
 
Mitigation ratios for wetland functions (Table D-13) were determined using the FCIs determined by the 
wetlands functional assessment performed for the Final EIS. These ratios were determined by comparing 
the changes in FCIs for direct and indirect impacts with the changes in FCIs for wetland restoration on the 
basis of the areas of impact and restoration (Clairain 2003). The FCI ratios of mitigation wetlands to 
wetland impacts by wetland class vary by wetland function. They range from 1.2:1 to 6.3:1 for lacustrine 
fringe wetlands, from 0.5:1 to 1.5:1 for depressional wetlands, and from 1.3:1 to 2.4:1 for groundwater 
slope wetlands.



Federal Highway Administration and 
U.S. Army Corps of Engineers 

 Wetlands Functional Assessment 

 

 
Final Legacy Parkway Supplemental Environmental Impact 
Statement/Reevaluation and Section 4(f), 6(f) Evaluation 

 
D-32 

November 2005

J&S 03076.03

 

Table D-13  Comparison of Wetland impacts and Mitigation   
 Direct Impacts (56.34 acres) Indirect Impacts (167.61 acres) Mitigation Preserve (156.89 acres) Mitigation Ratio 

Depressional Pre-Project Post-Project Pre-Project Post-Project Pre-mitigation Post-Mitigation   

FCI 1 0.68 0.00 0.72 0.62 0.79 0.95 0.45  
FCI 2 0.66 0.00 0.72 0.62 0.78 1.00 0.62  
FCI 3 0.68 0.00 0.74 0.63 0.82 0.99 0.48  
FCI 4 0.46 0.00 0.51 0.45 0.62 0.97 1.50  
FCI 5 0.57 0.00 0.61 0.49 0.68 0.97 0.86  

 Direct Impacts (37.84 acres) Indirect Impacts (257.34 acres) Mitigation Preserve (480.56 acres) Mitigation Ratio 

Lacustrine Pre-Project Post-Project Pre-Project Post-Project Pre-mitigation Post-Mitigation   

FCI 1 0.54 0.00 0.58 0.39 0.57 0.74 1.21  
FCI 2 0.74 0.00 0.80 0.74 0.73 0.95 2.44  
FCI 3 0.58 0.00 0.60 0.52 0.57 0.79 2.38  
FCI 4 0.51 0.00 0.53 0.46 0.47 0.95 6.30  
FCI 5 0.49 0.00 0.51 0.41 0.48 0.80 3.40  

 Direct Impacts (19.79 acres) Indirect Impacts (149.64 acres) Mitigation Preserve (140.99 acres) Mitigation Ratio 

Slope Pre-Project Post-Project Pre-Project Post-Project Pre-Mitigation Post-Mitigation   

FCI 1 0.48 0.00 0.49 0.36 0.70 1.00 1.52  
FCI 2 0.54 0.00 0.56 0.46 0.76 1.00 1.33  
FCI 3 0.44 0.00 0.46 0.38 0.72 1.00 1.87  
FCI 4 0.60 0.00 0.61 0.51 0.56 1.00 2.41  
FCI 5 0.52 0.00 0.52 0.41 0.60 1.00 2.09  

FCIs presented are the average for all wetlands within each wetland class. 
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D.4.6  Determining the Adequacy of Mitigation 

This section summarizes the assessment provided in Appendix E on the potential for the proposed 
mitigation to offset the effects of Alternative E on wetlands. As described above, Appendix E provides a 
history of the Legacy Nature Preserve; an evaluation of proposed mitigation measures; and a detailed 
accounting of impacts relative to mitigation in a variety of formats, including functional capacity units, 
vegetation cover types, and wildlife habits.   

Wetland mitigation ratios for projects permitted by the Corps in Salt Lake and Davis Counties for the past 
12 years ranged from 0:1 to 7.1:1; for Davis County, the average was 1.9 acres created for each acre of 
wetland affected. The 6.8:1 mitigation ratio proposed for Legacy Parkway is on the high end of this range. 
The results of mitigation for most wetlands and wetland functions would be a substantial net gain in 
wetland functions or only a small net loss of wetland functions (Table D-11). Mitigation ratios by wetland 
class would be 2.8:1 for depressional wetlands, 7.4:1 for groundwater slope wetlands, and 12.6:1 for 
lacustrine fringe wetlands. Overall, only wet meadow in depressional wetlands would have a substantial 
net loss of wetland functions, which would be compensated for by mitigating at higher ratios in the 
lacustrine fringe wetland class. Using a different wetland class to compensate for the loss of another type 
is considered out-of-kind mitigation. 

Federal wetlands mitigation guidelines generally require in-kind replacement when the affected resource 
is locally important. Although mitigation for Legacy Parkway would be carried out on site (the Legacy 
Nature Preserve is contiguous with or adjacent to the impact area), only part of the mitigation would be in 
kind. Mitigating all of the wetland impacts in kind is not feasible because wetland types and functions are 
not uniform across the study area. The Legacy Nature Preserve is located on the west side of the study 
area and consists primarily of lacustrine fringe wetlands, whereas Alternative E would primarily affect 
wetlands along the east side of the study area, most of which are depressional and groundwater slope 
wetlands. In addition, not all wetland functions would respond to the proposed restoration and 
enhancement to the same degree. For example, wildlife habitat functions would gain substantially more 
from the restoration measures than would wetland hydrology or water quality functions. 

Federal guidelines allow out-of-kind mitigation when the environmental benefit it provides is greater than 
that provided by in-kind mitigation. For example, the Legacy Nature Preserve undermitigates impacts on 
wet meadows in the depressional class but, as shown in Tables D-11 and D-12, overmitigates for impacts 
on playa habitats across all functions and wetland classes. Playa wetlands are uncommon compared to 
marsh or meadow wetlands, and preserving and restoring playa wetlands provides greater benefit than 
preserving and restoring marsh or meadow wetlands. The Corps could view the proportionally higher 
level of mitigation for impacts on playa than on meadow wetlands as acceptable because playas are 
important and unique. Because the wildlife habitat function of Great Salt Lake and its wetland ecosystem 
is highly valued, restoration of wildlife habitat functions provides greater benefit than restoring hydrology 
or water quality functions, which may already be functioning at high levels. Moreover, many of the 
wetlands classified as lacustrine fringe wetlands function as depressional wetlands except when lake 
levels are very high. Because they are not frequently inundated and therefore are dependant on 
precipitation, their hydrology and the vegetation cover are similar to depressional  wetlands. Therefore, 
viewing the mitigation as out-of-kind may be overstating the differences between the two wetland classes. 
See subsection Summary Comparison of Wetland Impacts to Mitigation in Section 2.1.3 of Appendix E 
for detailed discussion of how lacustrine fringe wetlands function as depressional wetlands. 
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Executive Summary 1 

The purpose of this technical report is to provide a detailed analysis of the 2 

effectiveness of proposed mitigation to replace wetlands and wildlife functions 3 

that would be lost or reduced by the Legacy Parkway from direct and indirect 4 

impacts. This report addresses comments regarding wetlands and wildlife 5 

mitigation made to the Draft Supplemental EIS by the Environmental Protection 6 

Agency, U.S. Fish and Wildlife Service, and Utah Division of Wildlife 7 

Resources.  8 

Information is presented on currently proposed wetland and wildlife mitigation 9 

measures to compensate for the direct and indirect impacts from Alternative E. If 10 

the lead agencies select a different alternative, mitigation measures for that 11 

alternative will be developed and analyzed. 12 

The 2004 Draft Supplemental EIS concluded that Alternative E would result in 13 

adverse direct and indirect effects to wetlands and wildlife in the study area. 14 

However, the Draft Supplemental EIS also concluded that these impacts alone 15 

would not likely affect the long-term viability of any wildlife species in the Great 16 

Salt Lake ecosystem. The Legacy Nature Preserve would protect and enhance 17 

2100 acres of valuable habitat in the Great Salt Lake Ecosystem for birds and 18 

other wildlife species. This report does not present management goals for the 19 

Preserve; rather, it discusses proposed measures to effectively mitigate impacts to 20 

wetland and wildlife resources that have been identified in the Draft 21 

Supplemental EIS. 22 

To address implementation, maintenance, and monitoring requirements for 23 

mitigation activities on the Preserve, an overview of the mitigation plan for the 24 

Legacy Nature Preserve will be included in the Final SEIS. A Final Mitigation 25 

Plan (separate from this report) would be approved by the Corps of Engineers 26 

when it takes action on the application for Section 404 permit amendment. 27 
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1.0 Introduction 1 

The purpose of this technical report is to provide a detailed analysis of the 2 

effectiveness of mitigation proposed to compensate for the wetlands and wildlife 3 

functions that would be lost or reduced by the Legacy Parkway from direct and 4 

indirect impacts. This report is not an impact analysis, but it does summarize 5 

impacts presented in the 2000 Final EIS and 2004 Draft Supplemental EIS to 6 

provide a baseline from which to analyze the effectiveness of mitigation. 7 

1.1 Objectives 8 

In order to evaluate the effectiveness of mitigation, this report presents 9 

information on currently proposed wetland and wildlife mitigation measures to 10 

compensate for the direct and indirect impacts from Alternative E, the alignment 11 

on which UDOT has submitted an application for Section 404 permit 12 

modification. If the lead agencies select a different alternative, mitigation 13 

measures for that alternative will be developed and analyzed. This report 14 

accomplishes the following objectives: 15 

• Provide a history of the Legacy Nature Preserve (the Preserve). Although 16 

the Preserve concept was presented in the Draft Supplemental EIS, this 17 

report supplements existing information. 18 

• Present an evaluation of proposed measures to mitigate impacts to 19 

wetland functions. 20 

• Provide an accounting of proposed measures to compensate for impacts 21 

to wildlife (beyond the analysis completed for wetlands) in light of the 22 

comprehensive wildlife impact assessment conducted for the Draft 23 

Supplemental EIS. 24 

• Present additional information requested by the Environmental 25 

Protection Agency, U.S. Fish and Wildlife Service, and Utah Division of 26 

Wildlife Resources.  27 

In summary, this report presents numerous perspectives for comparing impacts to 28 

proposed mitigation such as wetland vegetation cover types, hydrogeomorphic 29 

(HGM) classes, HGM functions, wildlife habitat types, and Great Salt Lake level 30 

changes. 31 
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1.2 Background of the Legacy Nature Preserve 1 

This section provides a brief history of the development of the Legacy Nature 2 

Preserve. As described in the Final EIS, the concept of a Preserve was developed 3 

through input from resource agencies and other experts familiar with the Great 4 

Salt Lake Ecosystem and through consideration of existing programs to protect 5 

wetlands and wildlife habitats along the Great Salt Lake (i.e., wildlife refuges, 6 

mitigation sites, duck clubs, and conservation groups; see Appendix B-3 in the 7 

Final EIS). The amount of land needed for this mitigation was determined by 8 

evaluating the impacts of the project. Land was included in three stages. 9 

1. The initial amount of 1,251 acres was determined during the preparation 10 

of the Draft EIS. This acreage was based on the amount of land needed 11 

to mitigate the impacts to wetlands from the road project. The impacts 12 

were measured in terms of loss of wetland functions based on an analysis 13 

using wetland functional assessment models based on the 14 

hydrogeomorphic (HGM) approach.  15 

2. Next, 317 acres adjacent to the Farmington Bay Waterfowl Management 16 

Area (FBWMA) were added during the preparation of the Final EIS to 17 

mitigate for impacts to wildlife that the U.S. Fish and Wildlife Service 18 

(USFWS) felt were not captured by the original 1,251 acres based on the 19 

functional assessment analysis (such as noise disturbance and other 20 

indirect effects). The USFWS stated that the area containing the 21 

additional 317 acres is important to wildlife during high Great Salt Lake 22 

levels; was a major bird use area during the 1985 flood event; and would 23 

provide a buffer to FBWMA from future development.   24 

3. Finally, 530 acres were added to the Preserve during the preparation of 25 

the Records of Decision by the U.S. Army Corps of Engineers (Corps) 26 

and the Federal Highway Administration (FHWA). These parcels 27 

addressed concerns raised by the Environmental Protection Agency 28 

(EPA). 29 

The addition of these specific areas (317 acres and 530 acres) involves 30 

discrete parcels that the resource agencies felt provided benefits for 31 

wetlands and wildlife, including buffering and continuing the length and 32 

breadth of the Preserve along the proposed Parkway. 33 
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The size of the mitigation area approved by the Corps and FHWA totaled about 1 

2,100 acres. (The calculated areas from parcel descriptions totaled 2,098 acres, 2 

but geographic information system [GIS] data currently show the Preserve to be 3 

2,105 acres.) The same 2,100 acres are currently proposed by the Utah 4 

Department of transportation (UDOT) as the Legacy Nature Preserve (see Figure 5 

1, Legacy Nature Preserve). These 2,100 acres contain: 6 

• 778 acres of jurisdictional wetlands. 7 

• An additional 8 acres of wetlands (mapped without jurisdictional 8 

determination) have been physically restored by removing dumpsites and 9 

fill material.  10 

• Currently, the Preserve contains nearly 900 acres of wetland complexes 11 

and riparian habitats that include areas delineated as jurisdictional 12 

wetlands and non-jurisdictional riparian areas.  13 

• The Preserve also contains over 1,200 acres of upland habitat (croplands, 14 

pasture, and desert salt scrub habitats) and about 3 acres of developed 15 

land (mainly old fill material that would be removed). 16 

Throughout the process of developing appropriate mitigation for impacts to 17 

wetland and wildlife resources from the Proposed Action (Alternative E) 18 

described in the Draft Supplemental EIS, the lead agencies, technical consultants 19 

and resource agencies developed concepts for the Preserve. The following 20 

primary mitigation components were incorporated into the Preserve: 21 

• Preservation. Open space in Davis County is being developed at the rate 22 

of about 280 hectares (700 acres) per year (Sommerkorn 2004). All 23 

mitigation properties would be purchased and deed restricted to protect 24 

wetland and upland habitats in perpetuity from encroaching development 25 

and to buffer adjacent areas important for wildlife in the Great Salt Lake 26 

ecosystem such as FBWMA. 27 

• Enhancement and Restoration. Mitigation properties in the Preserve 28 

have been subject to years of human activities and disturbances (i.e., 29 

draining, filling, dumping, flood irrigation, and grazing) that have caused 30 

extensive hydrologic alterations to and degradation of wetland and 31 

upland habitats. Restoration measures would increase wetland functions 32 

in the Preserve and the overall productivity of wildlife habitats. 33 

• Creation. Additional wetlands would be created to provide added 34 

functions for wetland mitigation and wildlife use. 35 

The Preserve lands are an integral part of the existing wetland and associated 36 

upland habitat complexes along the eastern shore of the Great Salt Lake that 37 
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currently provide foraging, nesting, and staging habitat for millions of migratory 1 

waterfowl and shorebirds each year. The preservation, enhancement/restoration, 2 

and creation of habitats within the Preserve area would provide a regional benefit 3 

to wildlife. The Preserve would become a major link in the chain of protected 4 

ecological areas along the shoreline of the Great Salt Lake (see Figure 2, 5 

Protected Areas). 6 

The development of management goals is not part of this document, but UDOT 7 

has recently established a Collaborative Design Team (CDT) to provide 8 

recommendations to the Corps of Engineers for long-term management options 9 

for the Legacy Nature Preserve. This team includes resource agencies and other 10 

stakeholders that provide diverse expertise and a regional perspective for wildlife 11 

management. Management goals will be discussed in the Final Mitigation Plan 12 

that would be approved by the Corps when it takes action on the application for 13 

Section 404 permit amendment. 14 

1.3 Summary of Impacts 15 

This section provides a brief overview of wetland and wildlife impacts described 16 

in the Draft Supplemental EIS. Detailed information on impacts to these 17 

resources is provided in Draft Supplemental EIS Section 4.12, Wetlands, and 18 

Section 4.13, Wildlife, and in the Legacy Parkway Wildlife Impacts Analysis 19 

Technical Memorandum (wildlife technical memorandum). For wetland and 20 

wildlife resources, 1997 was selected as an appropriate baseline year to compare 21 

impacts among the Draft Supplemental EIS alternatives.  22 

1.3.1 Wetland Impacts 23 

Alternative E as described in the Draft Supplemental EIS has a right-of-way 24 

width of 312 feet. For purposes of the mitigation analysis, it is assumed that all 25 

wetlands within the right-of-way are directly impacted and that wetlands within 26 

1,000 feet of the right-of-way are indirectly affected. Table 1-1 provides an 27 

overview of wetland impacts for Alternative E in acres.  28 

Table 1-1. Direct and Indirect Wetland Impacts by Acres  29 

312-ft Right-of-Way Alternative E 

Acres within right-of-way 113 

Acres indirectly affected 595 

The Legacy Parkway design for Alternative E has been developed and modified 30 

to avoid sensitive resources. Although the right-of-way for Alternative E contains 31 

113 acres of wetlands, only 103 acres would be filled. The remaining wetlands 32 
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within the right-of-way would be protected. However, the mitigation analysis 1 

assumes that all 113 acres of wetlands would be directly impacted. 2 

Table 1-2 below provides an overview of wetland impacts as measured in 3 

functional capacity units calculated functional assessment models developed for 4 

the project that are based on the hydrogeomorphic (HGM) approach. The HGM 5 

approach is a procedure for measuring the capacity of a wetland to perform 6 

various functions. First, wetlands are classified based on ecological 7 

characteristics (such as landscape setting, water source, and hydrodynamics). 8 

Next, reference sites are selected to establish functional ranges. A relative index 9 

of function (calibrated to reference sites) is used to assess functions. Finally, to 10 

calculate units that describe both quality and quantity of functions, the indices 11 

(called functional capacity indices) are multiplied by the wetland area to generate 12 

functional capacity units (FCUs). (See Appendix D in the Draft Supplemental 13 

EIS for further information on the functional assessment analysis.) 14 

The Legacy wetlands functional assessment team developed low-resolution 15 

models based on the HGM approach in which wetland basins were delineated 16 

and classified into three broad wetland classes (or HGM categories): basin 17 

depressional, lacustrine fringe, and groundwater slope. Delineated wetlands 18 

were further described by their wetland vegetation cover type, similar to 19 

subclasses under the Cowardin Classification System (Cowardin et al. 1979): 20 

marsh, wet meadow, playa, scrub-shrub, forested, unconsolidated shore, and 21 

open water. However, the models were not designed to capture functional 22 

differences among different cover types. For the Final EIS, impacts were 23 

quantified in FCUs and, in some instances, totaled across different HGM wetland 24 

classes. Since the Final EIS was published, the Corps has clarified how to more 25 

appropriately present and analyze HGM calculations. Namely, HGM classes with 26 

different reference sites have different calibrations and should not be combined 27 

(Corps 2003).In this technical report, no FCUs for different HGM classes 28 

(depressional, lacustrine, slope) are combined. FCUs are presented by HGM 29 

class for each of the five modeled functions.  30 

The results in Table 1-2 represent a worst-case scenario because the models did 31 

not incorporate design features developed for the proposed roadway that would 32 

minimize or avoid impacts such as vegetated filter strips and equalization 33 

culverts.  34 
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Table 1-2. Direct and Indirect Wetland Impacts by Functional Capacity 1 
Units (FCUs) 2 

HGM Function HGM Category 

Direct 
FCUs 

Impacteda 

Indirect 
FCUs 

Impacted 

Total 
FCUs 

Impacted 

Depressional 37 15 53 

Slope 10 19 30 1 – Maintain Wetland 
Hydrology 

Lacustrine Fringe 13 54 67 

Depressional 38 17 53 

Slope 11 19 30 
2 – Removal of Dissolved 

Elements and 
Compounds 

Lacustrine Fringe 20 22 45 

Depressional 37 19 56 

Slope 10 14 24 3 – Particulate Retention 

Lacustrine Fringe 16 30 46 

Depressional 23 10 32 

Slope 12 14 27 4 – Habitat Structure 

Lacustrine Fringe 17 23 40 

Depressional 30 20 51 

Slope 11 21 32 
5 – Habitat Connectivity, 

Fragmentation, 
Patchiness 

Lacustrine Fringe 15 32 47 
a Assumes direct impacts to 113 acres of wetlands 

1.3.2 Wildlife Impacts 3 

In response to the 10th Circuit Court’s remand of the Legacy Parkway Final EIS, 4 

the federal lead agencies expanded the scope of the wildlife analysis presented in 5 

the Final EIS (see Draft Supplemental EIS Section 2.5, Wildlife Impacts 6 

Analysis). The wildlife technical memorandum was prepared to document the 7 

process and analysis for addressing wildlife impacts. Potential impacts evaluated 8 

in the wildlife technical memorandum include:  9 

• Direct habitat loss 10 

• Habitat fragmentation 11 

• Changes in habitat quality 12 

• Habitat modification 13 

• Wildlife mortality 14 

• Artificial light disturbance 15 

• Highway noise disturbance 16 
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• Human disturbance 1 

• Effects on special-status wildlife 2 

• Cumulative impacts 3 

• Habitat availability in the context of lake level changes 4 

Wildlife habitat within both the project study area and the regional study area 5 

was quantified in order to analyze potential impacts to wildlife in the Great Salt 6 

Lake ecosystem from the build alternatives for the proposed Legacy Parkway. 7 

This report addresses mitigation for Alternative E only. The direct habitat 8 

impacts analysis represents a worst-case scenario because it assumed that all 9 

wildlife habitats within the 312-foot right-of-way would be totally lost. 10 

Calculations of direct habitat losses from Alternative E are provided in Table 1-3.  11 

Table 1-3. Direct Wildlife Habitat Losses from Alternative E  12 

Wildlife Habitat Type Habitat Loss (acres) 

Wetland Complex/Riparian Habitat 129.5 

Upland Habitat 458.3 

Total Habitat Loss 587.8 
Notes: 
1. Wetland complex/riparian wildlife habitat is not exactly the same as “jurisdictional 

wetlands” as defined in Draft Supplemental EIS Section 4.12, Wetlands. 
Wetland/riparian wildlife habitat includes jurisdictional areas as well as 
nonjurisdictional riparian areas and other mesic habitats. This difference is 
discussed in greater detail in Appendix B of the wildlife technical memorandum. 

2. Since publication of the Draft Supplemental EIS, the 1997 habitat mapping was 
updated based on aerial photographs and field visits (the previous mapping was 
based primarily on readily available GIS data). The data provided in this table for 
1997 are from the revised mapping. 

The wildlife technical memorandum concluded that all the Legacy Parkway build 13 

alternatives would result in adverse direct and indirect effects (such as 14 

fragmentation, noise, and artificial light) and would contribute to cumulative 15 

habitat loss, habitat fragmentation, and noise effects on local wildlife 16 

populations, including migratory birds. However, the wildlife technical 17 

memorandum also concluded that these impacts alone would not likely affect the 18 

long-term viability of any wildlife species in the Great Salt Lake ecosystem. 19 
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2.0 Mitigation Measures 1 

This section provides information on preservation, enhancement, restoration, and 2 

creation measures for the entire 2,100-acre Legacy Nature Preserve, which is 3 

proposed as compensation for direct and indirect wetland and wildlife impacts 4 

from the proposed Legacy Parkway. As stated above in Note 1 of Table 1-3, 5 

wetland complex/riparian wildlife habitat is not exactly the same as jurisdictional 6 

wetlands. Some wetland and wildlife functions in the study area are highly 7 

interrelated. However, to address how proposed mitigation measures relate to 8 

different resource functions and regulations, separate analyses for wetlands and 9 

wildlife are presented. The following sections discuss each resource area 10 

separately. 11 

2.1 Wetland Mitigation 12 

For convenience, wetland mitigation measures are described in terms of the 13 

three-step sequencing analysis used in the Section 404 wetlands mitigation 14 

program: avoidance, minimization, and compensation. 15 

2.1.1 Avoidance 16 

Wetland impacts associated with this project have been evaluated in accordance 17 

with Section 404(b)(1) guidelines. The project reflects a long process of wetland 18 

avoidance. The region has long planned for a western roadway, desiring it to be 19 

placed as far west as possible to maximize developable land. This desire is 20 

reflected in the Western Transportation Corridor MIS (see Final EIS Section 21 

1.1.4, Description of the North Corridor and Proposed Action). Five regional 22 

roadway corridors were initially considered in the Final EIS. As discussed in 23 

Draft Supplemental EIS Section 3.0, Alternatives, regional corridors were 24 

evaluated at a corridor-planning level and compared by cost, impacts on 25 

wetlands, and environmental impacts on existing developed areas. Some regional 26 

corridors were eliminated from further consideration to avoid large wetland 27 

impacts. Within regional corridors carried forward for further consideration, the 28 

location of specific build alternatives were determined, in part, to avoid wetland 29 

impacts.  30 

The preferred alternative selected for the Final EIS was a combination of 31 

alignments presented in the Draft EIS that was developed to avoid wetlands 32 

impacted by the locally preferred alternative identified in the Draft EIS. For the 33 

Draft Supplemental EIS, additional wetland impacts were avoided and 34 

minimized, as described below. 35 
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2.1.2 Minimization 1 

Under all of the proposed build alternatives, measures to minimize impacts on 2 

wetlands were incorporated into the design of the alternatives. The Final EIS and 3 

Section 404 permit required wetland impact minimization within the project 4 

right-of-way. For the Draft Supplemental EIS, the original 328-foot right-of-way 5 

was reduced to 312 feet in attempt to minimize wetland impacts (see Section 2.1 6 

in the Draft Supplemental EIS). Other design modifications have further reduced 7 

direct wetland impacts from 113 acres to 103 acres. 8 

Impacts to wetlands hydrology (HGM Function 1) will be minimized as 9 

described below. The Final EIS identified equalization culverts as the primary 10 

method for conveyance of water across the roadway corridor to maintain wetland 11 

hydrology. Based on more specific design during the design-build process, the 12 

Draft Supplemental EIS identifies various techniques for facilitating the 13 

movement of surface and groundwater to maintain wetland hydrology (see Draft 14 

Supplemental EIS Section 4.10, Water Quality). The specific type of structure 15 

would be a design decision, but the following general guidelines would be used: 16 

• To ensure that the natural floodplain values of the study area would not 17 

be lost, equalization culverts or their equivalent will be placed within the 18 

Corps 100 year floodplain. These culverts would be placed under the 19 

Parkway to capture runoff from the upstream side of the roadway and 20 

discharge it to the downstream side in a manner to maintain sheet flow 21 

characteristics and limit any discharges to less than 5 cubic feet per 22 

second (see Draft Supplemental EIS Figure 4.14-2).  23 

• Culverts or bridges would be constructed where streams and rivers 24 

intersect the roadway. In addition to minimizing impacts to wetland 25 

hydrology, larger culverts and bridges will minimize impacts to HGM 26 

Wetland Function 5, Habitat Connectivity, Fragmentation, Patchiness by 27 

facilitating wildlife movement.  28 

• Groundwater conveyance structures including French drains, strip drains, 29 

synthetic drainage nets, or gravel layers would be constructed for 30 

groundwater movement under the road where fill heights exceed about 31 

10 feet. 32 

As described in the Draft Supplemental EIS, in 2001 a network of piezometers 33 

was installed parallel to the fill areas to investigate hydrology. Preliminary results 34 

of this ongoing study revealed that the groundwater level in the area is very 35 

shallow; the shallow groundwater supporting wet meadow and emergent marsh 36 

wetlands is derived largely from vertical flow of water from deeper aquifers; 37 

irrigation, other surface waters, and precipitation are secondary sources of 38 
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hydrology for the shallow groundwater table. Preliminary results of the study 1 

suggest that the water supply to the shallow aquifer which in turn supports some 2 

wetlands in the project study area is not likely to be seriously affected by 3 

highway construction, with the possible exception of areas immediately adjacent 4 

to the right-of-way. Wetlands, including many depressional wetlands in the study 5 

area, that are mainly supported by surface water flows (rather than groundwater) 6 

would be affected by interruptions to surface connections from the project. These 7 

effects would be mitigated by the crossing structures discussed above.  8 

Impacts to water quality can affect wetland functions. Section 4.10, Water 9 

Quality, discuses environmental consequences and mitigation measures with 10 

respect to water quality. Mitigation measures for minimizing impacts on water 11 

quality from implementation of the roadway were developed in coordination with 12 

the Utah Department of Environmental Quality, the Corps, and UDOT. The best 13 

management practices (BMPs) identified in the Final EIS and the Corps’ Record 14 

of Decision would be employed during project construction. These construction 15 

BMPs include implementation and maintenance of erosion and siltation controls 16 

(such as silt fences and check-dams) and environmental compliance training for 17 

construction personal.  18 

Vegetated swales would be used to minimize operational impacts to water 19 

quality. Stormwater runoff would be routed into these swales to slow water and 20 

permit treatment. The following water quality improvements can be attributed to 21 

this type of treatment approach: reduction of nutrient concentrations by soil and 22 

vegetative uptake processes, breakdown of hydrocarbons by bacteria degradation, 23 

filtering of suspended solids from runoff, and increased settling of solids. Hence, 24 

incorporating vegetated swales to treat stormwater would minimize impacts to 25 

both HGM Function 2, Removal of Dissolved Elements and Compounds, and 26 

Function 3, Particulate Retention. 27 

Design flexibility within the 312-foot right-of-way will likely result in additional 28 

minimization of wetland impacts or avoidance of direct wetland impacts. For 29 

example, the footprint for the roadway and trail facility can be reduced to 264 30 

feet in some places to avoid or reduce wetland impacts. In other places, 31 

extending the footprint to 312 feet could leave more wetlands intact between the 32 

roadway and the trail. 33 

2.1.3 Compensation 34 

The Legacy Parkway project proposes to use three forms of compensation for 35 

wetland impacts: preservation, restoration/enhancement, and creation. In the 36 

Final EIS, HGM credits were calculated to analyze the need for the preservation 37 

and restoration/enhancement elements of the original 1,251-acre preserve. The 38 
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Final EIS also presented qualitative descriptions of the benefits of the proposed 1 

mitigation. During preparation of the FHWA’s and Corps’ respective Records of 2 

Decision, HGM credits were calculated for the remainder of the 2,100-acre 3 

Nature Preserve. 4 

After the Corps’ Record of Decision was approved, UDOT developed conceptual 5 

plans for the third form of compensation—creation of wetlands. These wetlands 6 

would be created by using artesian flow to develop additional wetland hydrology 7 

for use in the mitigation area. All three of these forms of compensation are 8 

described in detail in the following sections. 9 

The effects of implementing the Legacy Parkway adjacent to the mitigation site 10 

were also taken into consideration by the functional assessment team and were 11 

incorporated into the HGM models. For calculation purposes and based on 12 

ecological considerations, the assessment team considered that any wetland that 13 

was within 300 meters (1,000 feet) of the highway would have diminished 14 

wetland functions (highway influence). The net mitigation FCUs presented for 15 

each function were calculated using the following HGM equation: 16 

Net FCUs = (Preservation Credits + Restoration Credits + Creation Credits) – 17 
Highway Influence Deductions 18 

Preservation 19 

Favoring preservation over creation was justified as a component of the 20 

mitigation plan because wetlands in the study area have been affected by past 21 

development and, based on information presented in the Final EIS, are at extreme 22 

risk from future development. The Corps may allow compensatory mitigation 23 

credit when existing wetlands or other aquatic resources are preserved in 24 

conjunction with establishment, restoration, and enhancement activities. In 25 

exceptional circumstances the Corps allows preservation as the sole basis for 26 

generating mitigation credits; specifically, if protecting and maintaining wetland 27 

functions are important to the region and if the wetlands are subject to 28 

demonstrable threat of loss or substantial degradation (Corps 2002; EPA 1990).  29 

Based on data presented in the Final EIS and the Draft Supplemental EIS, 30 

wetlands in the study area are under demonstrable threat of loss or substantial 31 

degradation from human disturbance and other land use changes. They face 32 

continued threats from projected growth and development in and west of the 33 

study area. The Final EIS explained that open space in Davis County is being 34 

developed at the rate of about 280 hectares (700 acres) per year, which would 35 

lead to most of the study area being developed by 2020. This continued rate of 36 

development, which was verified for the Draft Supplemental EIS, would cause 37 

direct and indirect impact to wetland resources (Sommerkorn 2004).  38 
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Additionally, due to hydrologic modifications such as diking and channelization, 1 

natural dynamic processes have been diminished in much of the area along the 2 

eastern shoreline of the Great Salt Lake. The Nature Preserve would protect 3 

wetland complexes associated with the lake that are regionally important and 4 

would maintain a buffer between the lake and developed lands in perpetuity. The 5 

Preserve also contains a large amount of lands identified as critical protection 6 

areas in the Davis County Wetlands Conservation Plan. All Preserve properties 7 

would be deed-restricted and eventually transferred to a conservation oriented 8 

third party. 9 

While preservation is an important component of the proposed mitigation 10 

package, it does not rely solely on preservation. In fact only 30% of the total 11 

mitigation credits generated by the functional assessment models were derived 12 

from preservation. Consistent with current guidance, preservation would augment 13 

functions of newly established, restored, or enhanced aquatic resources (Corps 14 

2002).  15 

To determine how excluding development from the Preserve benefits wetlands, 16 

the Final EIS used a functional assessment model to quantify the difference in 17 

wetland quality between two future scenarios; the first scenario being one with 18 

the Preserve and the parkway in place, and the second scenario being without the 19 

Parkway and the Preserve.  A key assumption of a no project scenario was that, 20 

in the absence of the Preserve, most of the uplands above the FEMA floodplain 21 

boundary (4212') would be developed.  It was assumed no development would 22 

take place below 4212', because while it is possible to develop below 4212', it 23 

rarely happens. Therefore, no credit was given for preventing development below 24 

4212'. A second key assumption was that development would occur next to 25 

wetlands but not in wetlands.  No wetlands would be filled and therefore no 26 

authorization would be needed from the Corps. Under this conservative future 27 

development scenario, wetlands in close proximity to development (within 1000') 28 

would have their functions reduced by 30-50%. The prevention of this functional 29 

loss is the benefit that was quantified. Although called "preservation credit" it is 30 

more accurately viewed as credit for excluding development on developable 31 

uplands and preventing indirect impacts to wetlands.  32 

Because the Final EIS assumed that the loss of wetland function due to projected 33 

development would likely occur over a 20-year period, the modeled HGM results 34 

were reduced (discounted) to take into consideration this time effect. As a 35 

conservative estimate, the calculated preservation benefits were divided by 2.  36 

Table 2-1 provides the results of this analysis in functional capacity units (FCUs) 37 

that were calculated as the benefit wetlands would receive with the entire 2,100-38 

acre Nature Preserve in place.  39 



2.0 Mitigation Measures 

 Analysis of the Adequacy of Wetlands and Wildlife Mitigation 
18 Technical Report September 2005 

Table 2-1. Preservation Credits (FCUs) Calculated for the Legacy Nature 1 
Preserve 2 

HGM Function 

 Wetland 
Acres that 
Received 
Credit for 

Preservation HGM Category 

Net 
Preservation 

FCUs – One-Half 
of Total Credits 

Calculated 

Depressional 14 

Slope 32 1 – Maintain Wetland Hydrology 777 

Lacustrine Fringe 59 

Depressional 1 

Slope -7  2 – Removal of Dissolved 
Elements and Compounds 777 

Lacustrine Fringe 6 

Depressional 29 

Slope 20 3 – Particulate Retention 777 

Lacustrine Fringe 28 

Depressional 12 

Slope 23 4 – Habitat Structure 777 

Lacustrine Fringe 35 

Depressional 20 

Slope 35 5 – Habitat Connectivity, 
Fragmentation, Patchiness 777 

Lacustrine Fringe 43 

While nearly all of mitigation wetlands received preservation credit to some 3 

degree, many wetlands received very little preservation credit, especially those 4 

located below 4,212 feet. In comparing the FCU’s gained through preservation 5 

with restoration/enhancement and creation, preservation only accounts for 30% 6 

of total mitigation credits (29% for depressional wetlands, 42% for slope 7 

wetlands, and 20% for lacustrine fringe wetlands). The calculated credits for 8 

preservation are similar to the amount of credits calculated if 70 acres of high-9 

functioning wetlands were created: 15 acres depressional, 21 acres slope, and 34 10 

acres lacustrine fringe.  11 

Restoration and Enhancement 12 

In addition to preservation, the mitigation plan as approved in the Corps’ Record 13 

of Decision also included enhancements that would restore some of the wetland 14 

functions lost due to past land use changes. These restoration measures include: 15 

• Removing and prohibiting traditional livestock grazing 16 

• Removing trash, debris, fill material, and structures 17 

• Controlling noxious and invasive plants 18 
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• Fencing the mitigation boundary to control trespassing 1 

• Removing internal fences 2 

• Removing roads not needed for management, contouring to natural 3 

grade, and reseeding 4 

• Filling ditches and plugging tile drains, contouring to natural grade, and 5 

reseeding 6 

• Removing buildings not needed for management, contouring to natural 7 

grade, and reseeding 8 

• Relocating utilities from mitigation lands to the extent practicable 9 

• Re-establishing the hydrologic connection between the Jordan River and 10 

its historic floodplain by constructing water-control structures 11 

• Managing the Jordan River floodplain for wetlands by constructing 12 

berms and water-control structures 13 

• Connecting an old channel meander to create an island 14 

• Obtaining water rights to maintain restored wetland hydrology 15 

• Drilling wells for slope wetland mitigation 16 

• Hiring full-time site manager to oversee mitigation activities 17 

In addition to describing the qualitative benefits of these steps, the wetlands 18 

functional assessment models were used to quantify the improvements in wetland 19 

functions that would result from these measures. There are various definitions for 20 

what constitutes enhancement versus restoration. According to Corps regulatory 21 

guidance, the proposed measures would largely be considered “rehabilitative 22 

restoration”: 23 

The manipulation of the physical, chemical, or biological characteristics of a site 24 
with the goal of repairing natural or historic functions of a degraded wetland. 25 
Rehabilitation results in a gain in wetland function but does not result in a gain 26 
in wetland acres (Corps 2002). 27 

Using this definition, the measures described in the list above fall into the 28 

category of “rehabilitative restoration” rather than the current Corps definition 29 

for wetland “enhancement”:  30 

The manipulation of the physical, chemical, or biological characteristics of a 31 
wetland (undisturbed or degraded) site to heighten, intensify, or improve 32 
specific function(s) or to change the growth stage or composition of the 33 
vegetation present. Enhancement is undertaken for specified purposes such as 34 
water quality, flood retention, or wildlife habitat. Enhancement results in a 35 
change in wetland function(s) and can lead to a decline in other wetland 36 
functions, but does not result in a net gain of wetland acres. This term includes 37 
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activities commonly associated with enhancement, management, manipulation, 1 
and directed alteration (Corps 2002). 2 

While the Final EIS referred to several of the proposed mitigation measures as 3 

enhancement, these measures are now more appropriately classified as 4 

rehabilitative restoration in accordance with clarification provided by the current 5 

definitions presented above. The primary intent of proposed mitigation measures 6 

is not is intensify any functions at the cost of another, but to restore all wetland 7 

functions to more natural, higher-functioning conditions. 8 

Table 2-2 provides the amount of delineated wetland acres that received 9 

restoration/enhancement credits (restoration FCUs) as well as the number of 10 

FCUs calculated for each HGM function in the entire 2,100-acre Preserve. 11 

 12 

Table 2-2. Restoration Credits Calculated for the Legacy Nature Preserve 13 

HGM Function 

Wetland Acres 
that Received 
Restoration 

Credit HGM Category 

Restoration 
FCUs by 

HGM 
Function 

Depressional 24 

Slope 0 1 – Maintain Wetland Hydrology 321 

Lacustrine Fringe 70 

Depressional 36 

Slope 35 2 – Removal of Dissolved 
Elements and Compounds 703 

Lacustrine Fringe 116 

Depressional 22 

Slope 23 3 – Particulate Retention 777 

Lacustrine Fringe 121 

Depressional 59 

Slope 18 4 – Habitat Structure 777 

Lacustrine Fringe 230 

Depressional 44 

Slope 9 5 – Habitat Connectivity, 
Fragmentation, Patchiness 776 

Lacustrine Fringe 152 
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Almost all of the mitigation wetlands received restoration credit (for at least 1 

some functions). Where the most extensive restoration/enhancement measures 2 

have been proposed, wetlands received the most credits per wetland acre 3 

(wetlands in the Jordan River floodplain restoration area received 38% of total 4 

restoration credits). In comparing average functional scores of preservation with 5 

restoration/enhancement and creation, restoration accounts for 62% of total 6 

mitigation credits (71% for depressional wetlands, 34% for slope wetlands, and 7 

80% for lacustrine fringe wetlands). 8 

A second type of restoration has occurred on the Nature Preserve that was not 9 

considered in the Final EIS. This is the unanticipated physical restoration of 10 

wetlands, classified by Corps guidance as “re-establishment”: 11 

The manipulation of the physical, chemical, or biological characteristics of a site 12 
with the goal of returning natural of historic functions to a former wetland. Re-13 
establishment results in rebuilding a former wetland and results in a gain of 14 
wetland acres (Corps 2002).  15 

The functional assessment did not consider the possibility that some of the 16 

mitigation measures identified above would restore areas that had lost their 17 

wetland characteristics. Physical restoration has occurred in some areas where 18 

the removal of fill material and debris has re-established about 8 acres of 19 

wetlands. Given these achievements, the planned additional restoration work 20 

could re-establish additional wetlands; however, this mitigation analysis does not 21 

calculate any such additional wetland restoration. 22 

Creation 23 

Based on decision described in the Corps’ Record of Decision, UDOT was 24 

required to modify the mitigation plan and develop conceptual plans for drilling 25 

artesian wells to create wetlands to adequately mitigate for the loss of 26 

groundwater-slope wetlands. The wetland functional assessment models were 27 

used to calculate the level of wetland function that would result from the creation 28 

of 12 acres of wetlands in which hydrology would be provided by the 29 

development of artesian flow. The assessment model calculations initially 30 

proposed 12 acres of creation, however, currently calculations show that fewer 31 

than 12 acres may be sufficient to adequately mitigate impacts. UDOT will 32 

continue planning to create 12 acres as practicable and would be required to 33 

create at least enough acres to sufficiently mitigate all functions.  34 

Table 2-3 below provides HGM credits calculated for the creation of 12 acres of 35 

groundwater-slope wetlands.  36 
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Table 2-3. Creation Credits (FCUs) Calculated for the Legacy Nature 1 
Preserve 2 

HGM Function 
Wetland Acres 
To Be Created 

HGM 
Category 

Creation FCUs 
by Function 

1 – Maintain Wetland Hydrology 12 Slope 12 

2 – Removal of Dissolved 
Elements and Compounds 12 Slope 12 

3 – Particulate Retention 12 Slope 12 

4 – Habitat Structure 12 Slope 12 

5 – Habitat Connectivity, 
Fragmentation, Patchiness 12 Slope 12 

Relative to other mitigation components, very little credit has been calculated for 3 

wetlands creation (8% of total mitigation credits; 24% of mitigation credits for 4 

slope wetlands). Again, the majority of the calculated credits are attributed to 5 

restoration measures (62%).  6 

Highway Influence 7 

In determining the benefits of the wetland mitigation, the functional assessment 8 

team recognized that the construction of the Legacy Parkway would reduce the 9 

wetland functions of mitigation areas on parts of the Preserve that were near the 10 

Parkway. For calculation purposes based on ecological considerations, the 11 

assessment team assumed that was within 300 meters (1,000 feet) of the highway 12 

would have diminished wetland functions. (See Appendix D in the Draft 13 

Supplemental EIS for an explanation of why 1,000 feet was selected as the 14 

distance for evaluating indirect effects.) Accordingly, the wetland functional 15 

assessment models calculated a diminished amount of wetland functional benefit 16 

for those portions of the proposed mitigation area.  17 

For each wetland basin, the highway deduction (calculated in FCUs) was based 18 

on the areal percentage of a 1,000-foot buffer around the wetland basin that 19 

would be taken up by the road (the closer a wetland to the roadway, the greater 20 

the calculated deduction). Table 2-4 below provides the amount of wetlands in 21 

acres assumed to be subject to highway influence (within 1,000 feet of the 22 

Alternative E alignment) and the number of HGM deductions (FCUs) calculated 23 

for each of the five functions. 24 
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Table 2-4. Highway Influence Deductions Calculated for the Legacy 1 
Nature Preserve 2 

HGM Function 

Wetland 
Acres that 
Received 
Highway 

Deduction HGM Category 

Highway 
Deduction 

in FCUs  

Depressional -6 

Slope -9 1 – Maintain Wetland 
Hydrology 255 

Lacustrine Fringe -24 

Depressional -4 

Slope -4 2 – Removal of Dissolved 
Elements and Compounds 255 

Lacustrine Fringe -17 

Depressional -8 

Slope -3 3 – Particulate Retention 255 

Lacustrine Fringe -16 

Depressional -2 

Slope -4 4 – Habitat Structurea 255 

Lacustrine Fringe -16 

Depressional -5 

Slope -9 
5 – Habitat Connectivity, 

Fragmentation, 
Patchinessa 

255 

Lacustrine Fringe -21 
a Deductions for wildlife functions (4 and 5) in the table only models deductions that were 

incorporated into the HGM wetland functional assessment models. As discussed in Section 
2.2 of this report (and in the wildlife technical memorandum), highway noise would affect 
larger portions of the Preserve than what the HGM models assume and could thereby 
further reduce wildlife functions (within both wetlands and uplands) in the Preserve.  

The HGM functional assessment models assumed that 255 acres of wetlands 3 

would be affected by the highway. Note that the average deduction is similar to 4 

the amount of debits calculated if 30 acres of high-functioning wetlands were lost 5 

by direct fill: 5 acres depressional, 6 acres slope, and 19 acres lacustrine fringe.  6 

Summary Comparison of Wetland Impacts to Mitigation 7 

This report provides two common quantitative methods for comparing wetland 8 

impacts to mitigation: (1) wetland acres and (2) functional debits and credits, in 9 

terms of HGM functional capacity units. While Alternative E would directly 10 

impact 103 acres of jurisdictional wetlands, proposed mitigation would protect 11 

778 acres of jurisdictional wetlands and preserve adjacent uplands in the 2,100-12 

acre Legacy Nature Preserve. 13 

Recall the HGM equation used to calculated net mitigation FCUs:  14 
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Net FCUs = (Preservation Credits + Restoration Credits + Creation Credits) – 1 
Highway Influence Deductions 2 

Table 2-5 compares calculations for wetland functions impacted (direct plus 3 

indirect impacts) versus net mitigation credits.  4 

Table 2-5. Comparison of Net FCUs by HGM Function and Category – 5 
FCUs Impacted (FCUs Mitigated by Preserve)  6 

Wetland Type FCU 1 FCU 2 FCU 3 FCU 4  FCU 5 

Depressional 53 (32) 53 (33) 56 (43) 32 (69) 51 (59) 

Groundwater Slope 30 (35) 30 (36) 24 (53) 27 (48) 32 (47) 

Lacustrine Fringe 67(105) 45 (105) 46 (133) 40 (249) 47 (174) 

Table 2-5 shows that proposed mitigation provides excess FCU credits for a 7 

majority of the modeled wetland functions. FCU debits (direct and indirect 8 

impacts) exceed mitigation credits for depressional wetlands only for functions 1, 9 

2, and 3, while the ratio of FCU credits to debits for the same functions (1, 2, and 10 

3) is about 1.5:1 for slope wetlands and about 2:1 for lacustrine fringe wetlands.  11 

Corps guidance states that wetlands mitigation generally should provide, at 12 

minimum, one-to-one functional replacement. Note that this analysis does not 13 

include the 8 acres of wetlands that have been re-established; most of these 14 

restored wetlands would be classified as depressional. Notwithstanding, functions 15 

1, 2, and 3 for depressional wetlands may appear “under-mitigated”, however, 16 

the impacts are overstated because minimization measures, described in Section 17 

2.1.2, would help maintain some degree of function to wetlands adjacent to the 18 

project. Some degree of  “out-of-kind” replacement is acceptable because the 19 

opportunities to restore wetlands are limited. For example, to mitigate for all 20 

impacts to hydrology through restoration, one would need to find a 14-mile levee 21 

to remove or deep ditch to backfill that is next to the same proportion of different 22 

wetland types as the proposed project alignment. Because such opportunities may 23 

not exist, it is not practical to always expect strict one-to-one functional 24 

replacement when relying on restoration over creation. Hence, the Corps can 25 

determine “out-of-kind” replacement appropriate when considered ecologically 26 

beneficial to the region (Corps 2002).  27 

The mitigation site characteristics and Preserve location are considered 28 

regionally important to the Great Salt Lake ecosystem. However, although HGM 29 

FCUs for each of the three HGM classes are not additive, two of the HGM 30 

wetland classes are not necessarily very different from one another. A similar 31 

range of vegetation cover types (wet meadow, marsh, playa, etc.) is found within 32 

both depressional and lacustrine wetland classes, and, in fact, relative proximity 33 
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to the Great Salt Lake was the primary factor for deciding whether to classify a 1 

wetland basin as lacustrine fringe or depressional. The functional assessment 2 

team for the project classified most wetland basins located below the FEMA 3 

floodplain line (4,212 feet) as lacustrine fringe wetlands, regardless of whether 4 

basins are located entirely or in part below 4,212 feet. Because the Preserve is 5 

located to the west of Alternative E, its wetlands are generally lower in elevation 6 

and closer to the Great Salt Lake than wetlands found within the right-of-way for 7 

Alternative E. The Final EIS states that lacustrine fringe wetlands occur where 8 

water flows into a closed contour. Of the three wetland classes, lacustrine fringe 9 

may be considered the most ecologically important since it includes a wide 10 

diversity of vegetative communities due to the successionary cycle associated 11 

with the ebb and flow of the Great Salt Lake (wetlands located from 4,204 feet to 12 

4,212 feet).  13 

Similar to lacustrine fringe wetlands, basin depressional wetlands occur where 14 

hydrology (surface and/or groundwater) flows into a closed contour. By 15 

definition, the dominant water source for lacustrine fringe wetlands is overbank 16 

flow from a lake (EPA 1997). When lacustrine fringe wetlands are not subject to 17 

frequent inundation by the Great Salt Lake, these wetlands would function 18 

similarly to depressional wetlands. In fact, lacustrine fringe wetlands become 19 

indistinguishable from depressional wetlands as hydrologic influence from a lake 20 

becomes relatively small (Corps 2005). Low elevation depressions that get 21 

flooded occasionally by lake surges should actually be classified by their 22 

dominant hydrologic regime. Refer to Section 3.0 of this report to review data on 23 

historical inundation within the Preserve. A majority of the Preserve has not been 24 

inundated at all during the period for which historical records are available, and 25 

most lower portions of the Preserve (below 4,212 feet) have been inundated 26 

infrequently. The inundation analysis suggests that the hydrologic influence from 27 

the Great Salt Lake on wetlands in the Preserve is very minor; therefore, most of 28 

the wetlands classified as lacustrine fringe wetlands in the Final EIS would be 29 

more appropriately classified as basin depressional wetlands. In summary, if 30 

lacustrine and depressional wetlands are considered similar, mitigation credits 31 

would considerably exceed debits calculated for impacts from the Parkway for all 32 

of the modeled functions. Additional information for evaluating the adequacy of 33 

wetlands mitigation is provided in Section 4.0 of this report. 34 

 35 

 36 
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2.2 Wildlife Mitigation 1 

As described in the wildlife technical memorandum and Draft Supplemental EIS 2 

Section 4.13, the federal lead agencies expanded the scope of the wildlife 3 

analysis presented in the Final EIS. This section describes the measures that 4 

mitigate for direct and indirect wildlife impacts documented in the wildlife 5 

technical memorandum that would result from the proposed action. While the 6 

measures described above in Section 2.1 for wetlands also provide mitigation for 7 

loss of wildlife and their habitat associated with wetlands in the study area, this 8 

section provides a summary of all impacts to wildlife described in wildlife 9 

technical memorandum and describes measures to mitigate these impacts.  10 

2.2.1 Mitigation for Direct Habitat Loss 11 

Construction of the Legacy Parkway would result in direct loss of wildlife habitat 12 

in the project right-of-way. Table 2-6 below compares direct habitat losses for 13 

Alternative E to habitats preserved in the Legacy Nature Preserve. Wildlife 14 

habitats delineated for the project study area are provided at different years (1997 15 

and 2004) to show that wildlife habitat for both Alternative E and the Preserve 16 

remain similar to 1997 conditions in general and to evaluate recent trends in 17 

habitat dynamics. Some of the changes in wildlife habitat within the Preserve are 18 

the result of its active management since 2001. Other changes in habitat type are 19 

consistent with patterns of ecological succession (such as the conversion of areas 20 

classified as open water in 1997 to hydric meadow and sedge/cattail 21 

communities), whether natural or induced by human activities.  22 
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Table 2-6. Comparison of Direct Habitat Loss to Nature Preserve 1 
Habitat (acres) 2 

Wildlife Habitat Type 
Alternative E 1997 

(2004) 
Nature Preserve 1997 

(2004) 

Wetland/Riparian Habitats 

Hydric meadow 75.6 (79.9) 393.6 (474.1) 

Sedge/Cattail 24.2 (27.8) 144.1 (119.2) 

Mudflat/Pickleweed 16.3 (16.3) 230.3 (230.5) 

Open Water 9.6 (1.7) 53.0 (53.2) 

Riparian 3.8 (3.8) 23.7 (17.0) 

Total Wetland/Riparian 
Habitat 

129.5 (129.5) 844.7 (894.0) 

Upland Habitats   

Pasture 201.8 (201.8) 356.7 (323.0) 

Cropland 129.3 (129.3) 223.5 (223.2) 

Salt Desert Scrub 127.2 (127.2) 675.3 (662.5) 

Total Upland Habitat 458.3 (458.3) 1,255.5 (1,208.7) 

Developed Land 277.3 (277.3) 5.2 (2.6) 
Notes: 
1. Wetland complex/riparian wildlife habitat is not exactly the same as “jurisdictional 

wetlands” as defined in Draft Supplemental EIS Section 4.12, Wetlands. Wetland 
complex/riparian wildlife habitat includes jurisdictional areas as well as non-jurisdictional 
riparian areas and other mesic habitats. This difference is discussed in greater detail in 
Appendix B of the wildlife technical memorandum. 

2. Since publication of the Draft Supplemental EIS, the 1997 habitat mapping was updated 
based on aerial photographs and field visits (the previous mapping was based primarily 
on readily available GIS data). The data provided in this table for 1997 are from the 
revised mapping. 

Many areas in the Legacy Nature Preserve contain habitats that are similar in 3 

type and size to those found in the proposed right-of-way. Table 2-6 above shows 4 

that the Preserve would compensate for the direct impacts from the project by 5 

preserving and restoring more than four times as much wetland complex/riparian 6 

habitat and more than twice as much upland habitat as what would be affected by 7 

constructing any build alternative. As described above in Section 2.1.2, in the 8 

absence of preservation of these mitigation lands, most of this area would be 9 

developed in the future, which would result in a regional loss of wildlife habitat 10 

that would exceed that caused by the project with the proposed mitigation. 11 
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2.2.2 Mitigation for Habitat Fragmentation 1 

Existing habitats in the study area have been extensively fragmented by human 2 

activity and development. As described in Draft Supplemental EIS Section 3 

4.13.3, Environmental Consequences, constructing any build alternative of the 4 

Legacy Parkway project would transect the matrix of wildlife habitats in the 5 

project study area. 6 

The Preserve would compensate for many of these fragmentation effects by 7 

removing man-made barriers and restoring fragmented habitat within the 8 

Preserve area. The Legacy Nature Preserve would be managed to maintain large 9 

and contiguous wildlife habitat areas with low levels of human disturbance. 10 

Activities to reverse fragmentation include: 11 

• Removing roads not required for maintenance and contouring the 12 

restored area to match adjacent land. Most roads in the mitigation area 13 

are minor roads. Road removal has helped to restore local hydrology, 14 

improve habitat connectivity, and increase habitat patch size. Road 15 

removal will total about 39,000 linear feet (nearly 6 acres). 16 

• Removing trash and debris. In some areas, extensive dump sites that 17 

include concrete and fill material have fragmented habitats in wetland 18 

areas. Over 3,000 truckloads of fill material and debris have been 19 

removed from the Preserve. 20 

• Removing interior fences. Fences form a network of barbed wire that 21 

crisscrosses the Nature Preserve and creates flight barriers to birds. 22 

Several species of birds have been found ensnared in such fences. Within 23 

the Preserve over 5,500 linear feet, out of a total of about 6,800 feet of 24 

internal fencing has been removed (as of April 2005). 25 

• Reseeding areas where roads and dump sites have been removed with 26 

native vegetation. 27 

• Providing Wildlife Passages. Box culverts, natural substrate culverts 28 

and bridges will provide passage ways for certain species of wildlife to 29 

and from areas east of the Legacy Parkway. See 2.2.4 below, addressing 30 

hydrology. For bird species the Parkway is not expected to present a 31 

significant obstacle to passage among habitat areas within the region. 32 
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2.2.3 Mitigation for Changes in Habitat Quality 1 

To analyze changes in habitat quality from constructing the Legacy Parkway, the 2 

wildlife technical memorandum considered air quality and water quality. 3 

Air Quality 4 

The wildlife technical memorandum states that the effects on wildlife habitat 5 

from changes in air quality would be similar for all alternatives. Virtually nothing 6 

is known about how changes in air quality affect wildlife. Analysis of future 7 

(2020) air quality conditions indicate that carbon monoxide and particulate 8 

matter will likely be higher along the alignment of the Proposed Action. Ozone is 9 

not expected to cause new exceedences of the National Ambient Air Quality 10 

Standards, but their effects on wildlife are unknown. Similarly, future 11 

concentration of nitrogen dioxide and lead are not expected to change from 12 

exitsing conditions in the project study area. According to the regional mesoscale 13 

air quality in Section 4.3, Air Quality, of the Draft Supplemental EIS, the Legacy 14 

Parkway would have a minor impact on overall regional emissions relative to the 15 

future conditions (2020) No-Build Alternative.  16 

While overall regional air quality impacts would be minor, there may be 17 

temporary air quality impacts from construction. To address this, BMPs in 18 

accordance with Utah Division of Air Quality requirements are proposed to 19 

reduce any construction impacts on air quality. These measures would mitigate 20 

any temporary air quality impacts on wildlife. 21 

Water Quality 22 

The wildlife technical memorandum states that all the build alternatives would 23 

cause similar increases in highway runoff contaminants and that wetlands 24 

adjacent to the highway would probably be the areas most affected. Additionally, 25 

catastrophic spills of hazardous waste or other chemical spills in wetland habitats 26 

could potentially have adverse effects on wildlife, particularly when water levels 27 

are high. Existing UDOT and FHWA/EPA requirements for safe transport of 28 

these materials and emergency spill containment programs would minimize these 29 

effects under most conditions. The design of the Legacy Parkway project 30 

includes vegetated filter strips in the highway median and on the side slopes. 31 

These features would reduce the amount of primary contaminants migrating from 32 

the roadway into wildlife habitats adjacent to the highway. In addition, best 33 

management practices (BMPs) would be implemented during construction in 34 

accordance with stormwater pollution prevention requirements to minimize 35 

impacts to water quality from runoff and spills.  36 
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Water quality within the Legacy Nature Preserve will benefit from the removal of 1 

livestock grazing. Human, horse, and cattle uses that historically constituted 2 

sources of wastes and siltation to wetlands and other receiving waters have been 3 

removed. Because of the lack of quantitative baseline (measuring fecal coliform 4 

or other pollutants), this improvement in water quality is presented in a 5 

qualitative manner. These improvements are especially beneficial to 6 

jurisdictional waters such as wetlands and streams because animal wastes contain 7 

nutrients that can create problems with aquatic vegetation growth, dissolved 8 

oxygen levels, and invertebrate mortality.  9 

To ensure that wildlife is not harmed by external water sources brought into the 10 

Preserve, UDOT has conducted water quality analyses under the direction of the 11 

Corps, USFWS, and Utah Division of Water Quality (see the Hydrology section 12 

below for more information). Stormwater drainage from several nearby 13 

communities generally flows westward across the Alternative E right-of-way, 14 

then through the Preserve. UDOT will ensure that drainage systems treat 15 

stormwater sufficiently (with detention/retention basins, vegetated filter strips, 16 

etc.) to meet water quality standards for wildlife as it passes through the 17 

Preserve. 18 

2.2.4 Mitigation of Habitat Modification 19 

To analyze habitat modification from constructing the Legacy Parkway, the 20 

wildlife technical memorandum considered hydrology and highway landscaping. 21 

Hydrology 22 

As discussed in Section 2.1, Wetland Mitigation, of this report, a groundwater 23 

monitoring study concluded that the wetland hydrology in the project study area 24 

is not likely to be seriously affected by highway construction, with the possible 25 

exception of areas immediately adjacent to the right-of-way. To maintain 26 

groundwater hydrology in areas adjacent to the right-of-way, drainage features 27 

including groundwater conveyance structures have been incorporated into the 28 

design to allow the westward flow of shallow water beneath the right-of-way and 29 

to effectively mimic natural conditions. Equalization culverts or their equivalent 30 

will be placed within the Corps’ 100-year floodplain. These culverts would be 31 

placed under the Parkway to capture runoff from the upstream side of the 32 

roadway and discharge it to the downstream side in a way that maintains sheet 33 

flow characteristics and limits any discharges to less than 5 cubic feet per second.  34 

Additional structures would maintain the connectivity of flowing surface waters 35 

that include several ditches and canals in addition to 11 perennial streams. 36 

Wildlife movement would be facilitated by 48-inch culverts at crossings where 37 
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this diameter would provide sufficient capacity for 100-year flood events to pass 1 

through. Larger structures such as box culverts and conspans (bridges where 2 

existing stream channels remain intact) would be constructed for larger waters 3 

and would include natural substrates to facilitate wildlife movement.  4 

Although no adverse impacts on local wetland hydrology from the Legacy 5 

Parkway are anticipated, extensive measures are proposed by UDOT that will 6 

enhance and restore hydrology on the Preserve properties. Much of the natural 7 

hydrology of the Great Salt Lake ecosystem has been altered by historic upstream 8 

water diversions, diking, flood irrigation, and channelization. These hydrologic 9 

alterations have modified the natural timing and quantities of water flowing into 10 

and out of wetland complexes, leading to degraded habitats that fall short of 11 

providing optimum conditions for resident and migratory birds and other 12 

wildlife. 13 

Water management on lands within the Preserve historically involved mostly 14 

storm drainage, irrigating crops and pastures, and draining other land to increase 15 

the productivity of crops and rangeland. Without implementation of the Preserve, 16 

drainage facilities such as unnatural channels would be increased to 17 

accommodate development. While wildlife can sometimes derive certain benefits 18 

from these human uses, such actions are often detrimental to wildlife. The 19 

historic water management activities, which will be eliminated by Preserve 20 

management, can cause the following harmful effects to the hydrology of wildlife 21 

habitats: 22 

• Altering the natural salinity levels in soil and water (this results in 23 

modification of habitat mosaics, such as degradation and reduction of 24 

mudflat [saline playa] habitats) 25 

• Encouraging undesirable vegetation and adversely affecting desired 26 

vegetation 27 

• Inhibiting the production of insects and other invertebrate food sources 28 

• Incompatibility to timing of both migratory and resident wildlife species’ 29 

life cycle requirements 30 

In addition to ceasing historic water management actions that have had adverse 31 

impacts on wildlife, active water management on the Preserve will enhance 32 

wildlife habitat. The complex surface water flows and water rights connected 33 

with Preserve hydrology have been evaluated in order to secure sufficient water 34 

for managing productive wildlife habitats. To raise the area water table to near 35 

natural conditions, drainage ditches have been filled in (over 18,000 linear feet as 36 

of April 2005) and tile drains have been plugged to reduce the draining of 37 

adjacent lands and raise the water table in the area. 38 
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The hydrology of the Jordan River floodplain restoration area located in the 1 

southwestern part of the Preserve has been severely altered and largely cut off 2 

due to farming and water development practices. Old channels and sloughs of the 3 

Jordan River were cut off from the main stem by levees that have prevented the 4 

river from flowing into its floodplain. Portions of the old channels were filled in. 5 

Since the Jordan River Floodplain was altered, it has received some water from 6 

direct precipitation and runoff and from periodic back-flooding from the State 7 

Canal at the northern boundary of the floodplain. This situation has resulted in 8 

unpredictable and erratic water levels that are not conducive to productive 9 

wildlife habitat management. Hydrologic mitigation measures to restore the 10 

Jordan River floodplain include: 11 

• Acquiring sufficient water rights and providing a water delivery system 12 

into the floodplain 13 

• Reconstructing relict channels to a near-natural state 14 

• Returning water flow into the sloughs 15 

• Controlling where water flows and pools to restore, enhance, and 16 

maintain fresh, brackish, and saline playa habitats 17 

Highway Landscaping 18 

The wildlife technical memorandum states that new landscaping could have both 19 

beneficial and adverse effects on wildlife species that currently inhabit the 20 

project study area. Beneficial effects would include the introduction of vegetation 21 

that would provide foraging, roosting, and nesting habitat for birds and other 22 

wildlife. Adverse effects would include wildlife mortality due to collisions with 23 

vehicles because a variety of species would be attracted to this roadside 24 

vegetation for cover and food. In order to deter invasions of undesirable 25 

vegetation, UDOT, with input from resource agencies and environmental 26 

stakeholders, has developed a landscaping plant list that allows only native 27 

vegetation and species that are not considered invasive. As explained below, 28 

right-of-way fencing may help reduce wildlife mortality due to collisions. 29 

2.2.5 Mitigation of Wildlife Mortality 30 

The wildlife technical memorandum states that, with increased vehicle traffic in 31 

the project study area under all of the build alternatives, road mortality of 32 

individuals of some species—particularly birds flying between habitat patches on 33 

different sides of the highway and dispersing amphibians, reptiles, and small 34 

mammals—is likely to increase. Highway right-of-way fences would help reduce 35 

these impacts by forcing birds to take higher flight paths and by deterring cross-36 
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highway movement of many species. The drainage culverts and other crossing 1 

structures proposed to be installed under the highway would also facilitate 2 

wildlife movement while reducing road mortality. All surface crossings that are 3 

designed to pass 100-year flood events would incorporate a natural substrate as 4 

described above in Section 2.2.4, Mitigation of Habitat Modification. 5 

2.2.6 Mitigation of Artificial Light Disturbance 6 

The wildlife technical memorandum states that all build alternatives would 7 

contribute minimally to the cumulative effects on wildlife from increased 8 

artificial lighting in the project and regional study areas. During periods of low 9 

visibility, the lights at intersections could attract migratory birds that then 10 

become disoriented. However, adverse low-visibility weather is infrequent in the 11 

project study area.  12 

Although artificial lighting from vehicles would be constantly present on the 13 

highway, the roadway itself would be lighted only at the interchanges; most of 14 

the roadway would not be lighted. If any lights are incorporated into the Parkway 15 

trail system, they will be shielded or directed downward. Overall, the proposed 16 

action would add a minimal amount of light to existing conditions, and the 17 

effects of light on wildlife also are likely to be minimal. Therefore, no specific 18 

mitigation measures are proposed for artificial light disturbance to wildlife. 19 

Wildlife benefits derived from habitat improvements in the Preserve would likely 20 

offset any effects on wildlife from light disturbance from the project.  21 

2.2.7 Mitigation for Noise Impacts on Wildlife 22 

As described in the wildlife technical memorandum, highway noise is typically 23 

neither loud enough nor startling enough to cause marked stress effects on 24 

wildlife. However, highway noise can mask important vocal communication and 25 

natural sounds important to mate attraction, social cohesion, predator avoidance, 26 

prey detection, navigation, and other basic behaviors. Masking of vocal 27 

communication occurs when highway noise interferes with signal transmission 28 

by swamping out the signal to a point at which it is no longer recognizable to 29 

other members of a species. Depending on the degree of masking and the 30 

particular species’ capacity to adapt (described further in the wildlife technical 31 

memorandum), all of these factors could potentially result in reduced survival 32 

and reproductive success of affected populations adjacent to the highway. 33 

Evaluating noise impacts on wildlife is imprecise due to limitations in the 34 

knowledge about the effects of noise on wildlife and methodologies for 35 

measuring noise impacts on wildlife. Based on best available information on 36 

biological impacts of highway noise on wildlife, it is likely that noise-sensitive 37 
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species adjacent to the proposed roadway would either move away from the 1 

disturbance area or remain and adapt to the extent they are able, with some 2 

reductions in local population densities and species diversity. More noise-tolerant 3 

species could replace noise-sensitive species in some areas. However, the overall 4 

impact of noise on wildlife resulting from the proposed action is not expected to 5 

jeopardize the long-term viability of any species that currently use the project 6 

study area. The following subsections summarize the wildlife noise analysis and 7 

discuss mitigation for highway noise impacts on wildlife. 8 

Noise Model Results 9 

The analysis presented in the wildlife technical memorandum utilized the FHWA 10 

Traffic Noise Model (TNM) to model noise levels. Although the TNM was 11 

developed to assess the effects of traffic noise on humans, it was used as a 12 

surrogate tool for lack of a current functional model for wildlife. Table 4.13-11 in 13 

the Draft Supplemental EIS provides noise model results of acres of wildlife 14 

habitat exposed to noise under the Build Alternatives. Results under Alternative 15 

E for different noise level intervals are as follows: 16 

• ≥ 60 decibels (dB): 10,670 acres under Alternative E versus 6,908 acres 17 

under existing conditions 18 

• ≥ 55<60 dB: 6,686 acres under Alternative E versus 5,632 acres under 19 

existing conditions 20 

• ≥ 50<55 dB: 11,985 acres under Alternative E versus 8,438 acres under 21 

existing conditions 22 

• ≥ 45<50 dB: 25,057 acres under Alternative E versus 26,551 acres under 23 

existing conditions 24 

It is anticipated that under the future conditions No-Build Alternative, noise in 25 

the project study area would increase from that typical of the lower noise levels 26 

(for example, rural) to those of higher noise levels, such as urban with heavy 27 

traffic. 28 
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Bioacoustics Analysis 1 

In order to analyze potential masking effects of highway noise on wildlife, the 2 

bioacoustics analysis (Appendix E of the wildlife technical memorandum) 3 

focused on three avian species that were chosen to represent the acoustic 4 

variation in bird species that occur in the Great Salt Lake ecosystem. The 5 

selected species and their general vocalization characteristics are as follows: 6 

• American bittern (intense, low frequencies)  7 

• Black-necked stilt (loud, high frequencies)  8 

• Brewer’s sparrow (complex songs of varying frequencies and intensities)  9 

The potential impact on American bitterns (Botaurus lentiginosus) modeled 10 

represents the greatest distance for possible masking effects: up to 3 miles from 11 

the noise source. This species is only a rare summer visitant to the Great Salt 12 

Lake Ecosystem, but other species with similar bioacoustic characteristics that 13 

are more common in the study area might experience masking effects similar to 14 

bitterns. Other species such as black-necked stilts (Himantopus mexicanus) 15 

would only be minimally affected by traffic noise close to the highway (up to 16 

250 feet). For territorial songbirds such as Brewer’s sparrows (Spizella breweri), 17 

noise would have a potential masking effect at intermediate distances (up to 18 

1,000 feet). It is important to remember that masking effects are highly species-19 

specific and depend largely on the unique bioacoustics characteristics of each 20 

species’ vocal signals. 21 

Species of Concern 22 

Nine avian species of concern with a potential of occurrence in the study area 23 

were identified and analyzed in the wildlife technical memorandum. It is rational 24 

to consider possible noise impacts on species of concern, in addition to or in lieu 25 

of considering common species or species that are otherwise less significant in 26 

the area. Table 2-7 below identifies these species, their potential for occurrence 27 

in the study area and the estimated distances presented in the wildlife technical 28 

memorandum at which these species might be affected by highway noise. 29 



2.0 Mitigation Measures 

 Analysis of the Adequacy of Wetlands and Wildlife Mitigation 
36 Technical Report September 2005 

Table 2-7. Estimated Distances at Which Species of Concern Might 1 
Be Affected by Highway Noise 2 

Species Occurrence in the Study Area 

Estimated 
Distance of 

Noise 
Influence (ft) 

Bald eagle Occurs in the study area; nesting pair 
within 1.4 miles of existing highway. 

125 

Swainson’s hawk Documented occurrence in the study 
area, but only one recorded in 5 years 
of surveys in the Preserve. 

125 

Peregrine falcon Occurs in the study area; historical 
nesting pair (active aerie 2000–2002) 
not found in study area from 2003–
2005. 

250–500 

Prairie falcon Documented occurrence in the study 
area, but not recorded in the last 5 
years of surveys in the Preserve. 

125–1,000 

Burrowing owl Documented occurrence in the study 
area, but not recorded in the last 5 
years of surveys in the Preserve. 

500–1,000 

Short-eared owl Documented occurrence in the study 
area, but not recorded in the last 5 
years of surveys in the Preserve. 

1,000 

Wilson’s phalarope Occurs in the study area; not recorded 
over the last 2 years of surveys in the 
Preserve. 

125–2,000 

Bobolink Has not been observed in the study 
area.  

250–3,000 

American avocet Occurs in the study area; recorded 
annually in the Preserve. 

250 

Based on the data presented in the wildlife technical memorandum and bird 3 

surveys conducted in the Preserve, the American avocet is the most common 4 

avian species of concern found the project study area and its estimated distance 5 

of influence is 250 feet from the noise source. As presented in Table 2-7 above, 6 

the distance estimates at which highway noise might affect additional species of 7 

concern whose occurrence has been documented in the project study area range 8 

from 125 feet to 2,000 feet. The distance estimates for these species are most 9 

frequently estimated less than or equal to 500 feet, and only one estimate for a 10 

documented species extends beyond 1,000 feet (Wilson’s phalarope). 11 

Application of the Noise Analysis to Wildlife Mitigation 12 

Because the Preserve is in close proximity to the proposed action, highway noise 13 

could affect wildlife within the Preserve. Under the existing conditions depicted 14 

in the Draft Supplemental EIS (Figure 4.13-14), the Preserve area is subject to 15 
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noise levels mostly below 50 dB, with smaller areas closest to I-15 experiencing 1 

noise in the 50 to 55 dB range. With implementation of the Legacy Parkway 2 

project, areas of the Preserve could experience higher noise levels (up to 60 dB). 3 

Because masking effects are highly species-specific, the Preserve would provide 4 

varying amounts of habitat outside species-specific zones of potential masking 5 

effects. For several of the species of concern analyzed, the Preserve would 6 

provide a greater amount of habitat outside estimated masking zones than the 7 

total amounts of habitat within respective masking zones. For the species with 8 

the greatest potential masking effects (Wilson’s phalarope and bobolink), the 9 

Preserve would provide lesser amounts of habitat outside of masking zones in 10 

comparison to the total amount of habitat within respective masking zones. For 11 

example, if a particular species is affected by noise up to 250 feet from the 12 

roadway, a total of 759 acres of wildlife habitat would be impacted within this 13 

distance buffer. The Preserve would still provide 1,976 acres of wildlife habitat 14 

farther than 250 feet from the roadway. There are 1,831 acres of wildlife habitat 15 

in the Preserve beyond 500 feet from the Parkway, 1,549 acres beyond 1,000 16 

feet, 951 acres beyond 2,000 feet, and 575 acres beyond 3,000 feet. 17 

It is important to note that, because assessing noise impacts on wildlife is 18 

complicated and imprecise, this analysis has adopted the following reasonable 19 

but conservative assumptions: 20 

• Noise impacts were conservatively modeled under traffic conditions that 21 

would produce the greatest noise levels. These occur at LOS C operating 22 

conditions when the greatest volume of traffic can travel at the roadway's 23 

design speed. During the peak travel times of the day, reduced speeds 24 

would produce lower noise levels compared to those occurring under 25 

LOS C conditions. When these noise levels decrease, the masking effects 26 

due to highway noise would be less than the modeled results. 27 

• The noise impact analysis was based on quiet environmental conditions. 28 

During conditions with increased noise levels (e.g. wind, airplanes), 29 

masking effects of highway noise would be reduced. 30 

• The bioacoustics analysis identifies the potential for noise masking to 31 

avian vocalizations. Specific effects of highway noise on wildlife 32 

ecology (breeding, nesting, mating, territorial identification and defense) 33 

have not been quantified. 34 

Areas in the Legacy Nature Preserve would be affected by increased noise levels 35 

to varying degrees, depending primarily on distance from the highway. It would 36 

be a mistake to conclude that acreage within an area of noise influence lacked 37 

wildlife benefits. While some noise-sensitive species might leave the area, many 38 
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species of wildlife can acclimate and adapt (for example, call during quiet 1 

periods or change their call frequency) to noise impacts and individuals within a 2 

species may tolerate noise impacts to varying degrees. Even if specific calls are 3 

masked and certain ecological processes (nesting, breeding, etc.) are interrupted, 4 

these habitats could still serve as territories for resting and foraging for wildlife.  5 

Initiation of Noise Monitoring Study 6 

As discussed in this section and the wildlife technical memorandum, it is not 7 

known exactly how highway noise would affect the local density and 8 

reproductive capacity of individual species of concern currently using habitats in 9 

the project study area. Highly noise-sensitive species may leave the affected 10 

areas; others may experience reduced reproductive success due to poor 11 

communication or reduced ability to detect predators and potential prey. In 12 

attempt to gain a better understanding of the impacts of highway noise on 13 

wildlife, UDOT is collaborating with UDWR and USFWS to implement field 14 

studies to measure effects on highway noise on bird species.  15 

2.2.8 Mitigation for Human Disturbance 16 

The wildlife technical memorandum states that increased access of humans and 17 

domestic pets to wildlife habitats adjacent to the highway could result in some 18 

level of habitat degradation and wildlife mortality. However, the Corps’ 404 19 

permit required UDOT to restrict human access to activities consistent with 20 

managing the Preserve for wildlife. The existing design for the Legacy Parkway 21 

project includes fences that would restrict access to sensitive wildlife areas and 22 

should reduce effects caused by human disturbance. Fencing the highway right-23 

of-way and protecting the Legacy Nature Preserve would reduce human impacts. 24 

Historic use of the Preserve included many human activities that are 25 

incompatible with or disruptive to wildlife. These human disturbances often 26 

interfere with the ability of wildlife to successfully nest, rest, or forage. In order 27 

to reduce disturbance and repair damage resulting from historical uses in the 28 

Preserve, about 5,500 linear feet of internal fencing and over 8,000 linear feet of 29 

dirt roads have been removed as of April 2005. Total interior fence and road 30 

removal are estimated at 6,800 and 39,000 linear feet respectively. Perimeter 31 

fencing has been installed around the majority of accessible Preserve properties, 32 

and over 3,000 dump truck loads of debris and fill material have been removed. 33 

Construction and maintenance of major utilities within the Preserve properties is 34 

another historical source of human disturbance. UDOT has coordinated with 35 

multiple entities to reduce human disturbance in the Preserve: 36 
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• South Davis Sewer District. UDOT negotiated with the South Davis 1 

Sewer District to relocate a major trunk line that feeds a treatment plant 2 

to a location outside the Preserve. Two small sections of other trunk lines 3 

would remain. UDOT will negotiate a maintenance protocol for these 4 

two lines that minimizes disturbance to wildlife. 5 

• Questar. UDOT has negotiated with Questar to relocate two major high-6 

pressure gas lines to a location outside the Preserve. Wildlife will benefit 7 

because utility personnel will no longer need to enter the preserve for 8 

maintenance or to construct connection lines for expanding 9 

infrastructure. 10 

• PacifiCorp. UDOT completed a maintenance, operation, and 11 

construction agreement with PacifiCorp that defines access points and 12 

maintenance/construction protocol to minimize disturbance while still 13 

allowing PacifiCorp to maintain a major regional power line located 14 

primarily along the eastern edge of the Preserve. Negotiated access 15 

points would protect more sensitive areas from disturbance. Annual 16 

maintenance activities will be scheduled around seasonal restrictions to 17 

minimize disturbance to wildlife. 18 

• City and County Drainage. Historically, municipalities have created 19 

channels (ditches and canals) to transport drainage water westward into 20 

the Great Salt Lake. As discussed in Section 2.2.4, these practices can 21 

have adverse impacts on wildlife habitats. UDOT will continue to 22 

coordinate with the Corps and municipalities adjacent to the Preserve to 23 

ensure adverse effects of drainage are avoided.  24 

Extensive cattle grazing and other agricultural practices have also contributed to 25 

wildlife disturbance and habitat degradation on mitigation properties. Traditional 26 

livestock grazing is prohibited within the Nature Preserve. An estimated 60% to 27 

70% of all Preserve properties were subject to or used for grazing prior to being 28 

incorporated into the Preserve. Because controlled grazing can be an effective 29 

tool for habitat management, this option has been retained in the mitigation plan 30 

and will be evaluated by the Preserve’s Collaborative Design Team and the 31 

Corps of Engineers. No motorized vehicles except those needed for maintenance 32 

will be allowed within the Preserve. The reduction of extensive human 33 

disturbance and its disruption to nesting, foraging, and resting birds is a critical 34 

factor in increasing the viability and production of the mitigation properties for 35 

wildlife.  36 
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2.2.9 Mitigation of Effects on Special-Status Wildlife 1 

Several species analyzed in the wildlife technical memorandum that occur in the 2 

study area are protected under one or more federal or state wildlife protection 3 

laws. Table 4.13-1 in the Draft Supplemental EIS summarizes the seasonal 4 

occurrence and abundance, migratory and breeding status, and habitat use 5 

patterns of these species within the Great Salt Lake ecosystem and the project 6 

study area. The proposed action would result in direct habitat loss for all special 7 

status species known to occur in the study area. However, the Nature Preserve 8 

would provide enhanced/restored habitat for special-status wildlife. The bald 9 

eagle (Haliaeetus leucocephalus) is the only special-status species that is 10 

federally listed as threatened/endangered and is currently known to occur in the 11 

study area.  12 

Bald Eagle 13 

In 1996, a pair of bald eagles began nesting in an old heron nest in a cottonwood 14 

snag in the current Preserve area. In 2001, strong winds blew over the dead tree. 15 

UDOT partnered with the Utah Division of Wildlife Resources (UDWR) to place 16 

a large wooden pole with an artificial nesting platform near the fallen nest site. 17 

Since 2001, a pair of eagles has nested successfully each year in the artificial 18 

nest. UDWR and Tree Utah have planted cottonwood trees near the nest site to 19 

provide future nesting habitat. 20 

Draft Supplemental EIS Section 4.15, Threatened and Endangered Species, 21 

outlines the commitments to protect the bald eagle from being impacted during 22 

construction. Successful nesting during the original construction period and 23 

adoption of an artificial nesting structure demonstrate the success of the 24 

commitments and the adaptability of the eagles. Bald eagle nesting and winter 25 

roosting will be monitored during construction, and construction near the sites 26 

will stop immediately if any sign of disturbance is observed. The USFWS will be 27 

consulted before construction resumes. 28 

2.2.10 Mitigation of Cumulative Wildlife Impacts 29 

The wildlife technical memorandum describes how historic land use changes 30 

within the Great Salt Lake ecosystem have significantly reduced available 31 

wildlife habitat for migratory birds and other species, both around the Great Salt 32 

Lake and in the project study area. 33 

Although any proposed build alternative would contribute to cumulative effects 34 

on wildlife habitat loss, the area of wildlife habitat affected by direct habitat loss 35 

is small—about 0.1% of the total amount of wildlife habitat available throughout 36 

the regional study area. Highway noise could affect a larger area. However, these 37 
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impacts alone are not likely to affect the long-term viability of any wildlife 1 

species in the Great Salt Lake ecosystem. 2 

In this instance, projected regional growth and other known and expected 3 

regional projects would be the sources of cumulative impacts. Despite potential 4 

impacts from future cumulative actions, the Legacy Nature Preserve would be 5 

sustainable over the long-term. All Preserve properties will be deed-restricted for 6 

conservation and wildlife management in perpetuity. UDOT will continue to 7 

acquire any necessary water rights to sustain existing and enhanced/restored 8 

hydrology on the Preserve. About 36% of Preserve wildlife habitats will be 9 

adjacent to high population densities, and a majority of habitats will be near high 10 

to moderate population densities. The Preserve provides a large enough area of 11 

contiguous wildlife habitat to remain viable despite its proximity to expected 12 

population growth. 13 

Because cumulative impacts are, by definition, caused by actions other than the 14 

proposed project, mitigation of the impacts of these other projects is not a 15 

responsibility of the proposed project, (the Legacy Parkway). For the purposes of 16 

this mitigation analysis, it is worth noting the regional value of the Preserve. By 17 

establishing a western boundary for development, the Preserve would help 18 

reduce future cumulative impacts through preservation of wetland complexes and 19 

upland wildlife habitat by preventing future development from occurring within 20 

the Preserve area. In addition, the amount of protected wildlife habitat available 21 

at high lake levels surrounding the Great Salt Lake is relatively small. The 22 

Preserve would increase protected habitat at higher elevations in comparison to 23 

other protected areas and the Great Salt Lake floodplain. 24 
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3.0 Inundation by the Great Salt Lake 1 

The study area is subject to natural cyclic inundation from changes in the water 2 

level of the Great Salt Lake. Inundation is a natural, dynamic process that causes 3 

habitat types to shift as lake levels rise and fall. This natural flux in the lake level 4 

has, in part, helped create and maintain the valuable Great Salt Lake ecosystem, 5 

such that the types and quantity of wetlands and wildlife habitat available in the 6 

study area depend on the prevailing level of the lake. Simple calculations were 7 

performed to analyze the effects of changes in the lake level in the Legacy Nature 8 

Preserve. These calculations represent “snapshots in time” that describe wetland 9 

functions and wildlife habitat availability in the Preserve under various 10 

inundation scenarios.  11 

Three data sources were used to estimate Great Salt Lake water level elevations: 12 

the FEMA floodplain, 4-foot contours interpolated from a U.S. Geological 13 

Survey (USGS) 10-meter digital elevation model (DEM), and elevation 14 

interpolations from 0.5-meter contours obtained from aerial photography taken in 15 

2004. Table 3-1 below compares the amount of habitat remaining in the Preserve 16 

above the inundation zones for each of the three elevation data sources. Figure 3, 17 

Comparison of Available Data Sources for Inundation Zones, depicts the contour 18 

lines within the Preserve where each of the three available data sources predicts 19 

an elevation of 4,212 feet.  20 
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Table 3-1. Comparison of Available Elevation Data Sources to Estimated Lake Level 1 
Inundation Zones 2 

Wildlife Habitat Remaining in Preserve Above 
Inundation (acres) Inundation 

Zone  
(elevation in 

feet) 
Historical 

Inundationa  

Probability of 
Lake 

Elevation 
Occurrence 
within Zoneb 

FEMA 
Floodplain 
(4,212 feet) 

USGS 
10-Meter DEM 

0.5-Meter 
Aerial 

(Taken 2004) 

4,188 – 4,192 100% – 99.2% 1.4% NA 2,103c 2,103c 

4,192 – 4,196 99.2% – 85.4% 7.6% NA 2,103c 2,103c 

4,196 – 4,200 85.4% – 62.0% 23.0% NA —c 2,103 

4,200 – 4,204 62.0% – 22.6% 33.0% NA 2,024 2,103 

4,204 – 4,208 22.6% – 10.2% 24.0% NA 1,657 2,065 

4,208 – 4,212 10.2% – 0% 8.3% 1,410 741 1,314 

4,212 – 4,216+ 0% – 0% 1.7%  
(4,216+) 

NA 118 600 

4,216 – 4,220 0% – 0% < 1% NA 0 31 
a Based on historical Great Salt Lake stage data obtained from Utah State University and the USGS. The historical 

maximum lake elevation is 4,211.8 feet and occurred in 1986. Vertical datum information was not readily available. 
Note that if vertical datums vary among calculations for historical inundation and data sources estimating elevations on 
the Preserve, estimated geographic locations from these sources could be subject to discrepancies (Omer 2005).  

b Log normal probability of annual peak lake elevations. The probability of the historical data indicates the percent of time 
the lake elevation would be in each zone (UDNR 2000). 

c Contours were not interpolated for these inundation zones. However, based on elevations found in the Preserve, all 
habitat would remain available at lower lake level elevations.  

Figure 3, Comparison of Available Data Sources for Inundation Zones, shows 3 

differences in where the three data sources estimate the horizontal location of 4 

4,212 feet above sea level on the Preserve. The contour at 4,212 feet is an 5 

important elevation to consider because it is the FEMA 100-year floodplain for 6 

the Great Salt Lake, and 4,211.8 feet is the historical maximum lake elevation 7 

recorded. The contour at 4,216 feet is also considered because it is near the 8 

Corps’ 100-year floodplain line, which is 4,217 feet. This line is higher in 9 

elevation than the FEMA floodplain because the Corps’ floodplain incorporates 10 

potential wind and wave action.  11 

The USGS 10-meter DEM data place the 4,212-foot line farther east than both 12 

the FEMA floodplain line and the 0.5-meter 2004 aerial photography data. For 13 

the FEMA floodplain line and the 2004 aerial photography data, the horizontal 14 

location of 4,212 feet appears quite similar in the southern portion of the 15 

Preserve, but varies between these sources across the northern portions. Data 16 

from the 0.5-meter 2004 aerial photography are considered the most accurate 17 

data from which to estimate elevation in the Preserve. According to the results in 18 

Table 3-1 above, using the 2004 contour data, there are 1,314 acres of wildlife 19 

habitat available above 4,212 feet and 600 acres available above 4,216 feet.  20 
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Note that the 2004 data were not used in the study area inundation analysis in the 1 

wildlife technical memorandum. Contours from the USGS 10-meter DEM were 2 

used in the study area analysis because the 2004 aerial photography data do not 3 

cover the entire project study area. Nevertheless, Table 3-1 shows that the 4 

general trend identified in the inundation analysis in this technical report is 5 

similar to the results described in the wildlife technical memorandum—as the 6 

lake level increases, less wildlife habitat (other than open water) remains 7 

available above the lake. 8 

In Table 3-2 below, data from the 2004 aerial photography are used to compare 9 

habitat availability in the Preserve at different Great Salt Lake inundation zones 10 

to habitat within Alternative E. Figure 4A and Figure 4B, Great Salt Lake 11 

Inundation Zones, depict various inundation scenarios. 12 

 13 



   Table 3-2. Preserve Habitat Availability at Different Lake Inundation Zones

Alternative E Nature Preserve Alternative E Nature Preserve Alternative E Nature Preserve Alternative E Nature Preserve

(acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres)

Hydric meadow 80 474 80 474 80 474 68 188
Sedge/Cattail 28 119 28 119 28 118 28 7
Mudflat/pickleweed 16 231 16 231 16 230 14 118
Open water 2 53 2 53 2 20 0 0
Riparian 4 17 4 17 4 17 3 7

Total 130 894 130 894 130 859 113 320
Upland 

Pasture 202 323 202 323 202 322 198 268

Cropland 129 223 129 223 129 222 128 183
Salt desert scrub 127 663 127 663 127 663 127 543
Total 458 1209 458 1209 458 1207 453 994

588 2103 588 2103 588 2066 566 1314

Alternative E Nature Preserve Alternative E Nature Preserve Alternative E Nature Preserve
(acres) (acres) (acres) (acres) (acres) (acres)

Hydric meadow 45 84 24 4 0 0

Sedge/Cattail 4 1 3 0 0 0

Mudflat/pickleweed 8 47 0 0 0 0

Open water 0 0 0 0 0 0

Riparian 2 0 1 0 0 0

Total 60 131 28 4 0 0

Upland 
Pasture 114 58 87 4 0 0
Cropland 118 107 68 9 0 0
Salt desert scrub 106 305 35 14 0 0
Total 338 469 190 27 0 0

398 600 218 31 0 0

 (4195 feet in spring 2005) (historically inundated 22.6% of the time)
Current Lake Elevation 4204 feet 

Habit
ats 
not                       (by Type)

Wetland Complex / Riparian 

TOTAL Wildlife Habitat

                Wildlife Habitat 

(historically inundated 10.2% of the time) (historically inundated 0.0% of the time)

(historically inundated 0.0% of the time) (historically inundated 0.0% of the time) (historically inundated 0.0% of the time)

1 4211.8 feet is the historical high lake level elevation (Omer 2005). 

4208 feet 4212 feet 1 

4216 feet 4220 feet 4232 feet 

                Wildlife Habitat 
                      (by Type)

Wetland Complex / Riparian 

TOTAL Wildlife Habitat
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The inundation data provided in Table 3-2 above indicate that areas of the 1 

Preserve will likely experience future inundation. These potential future 2 

scenarios (presented in Table 3-2 and Figure 4A and Figure 4B, Great Salt Lake 3 

Inundation Zones) would likely vary in the degree and the extent (both temporal 4 

and spatial) to which existing habitats would be converted to open saline water 5 

habitat. At 4,212 feet, about 37% of the Preserve would be subject to inundation 6 

by the lake. At 4,217 feet, about 71% of the Preserve would be inundated. (Note 7 

that areas up to 4,217 feet could experience some inundation from wind and 8 

wave effects under the Corps’ modeled 100-year flood conditions.) Inundated 9 

areas would temporarily provide open water habitat that is important to many 10 

wildlife species. Even if saline open water habitat is not considered (as in Table 11 

3-2), the Preserve would still provide mitigation-habitat to direct-habitat-loss 12 

ratios that range from 3.6:1 to 0.1:1 unless the lake rises above 4,220 feet (well 13 

above the recorded historical maximum lake elevation of 4,211.8 feet). 14 

Table 3-3 through Table 3-7 below present the mitigation credits, as calculated in 15 

functional capacity units, for each Preserve wetland basin remaining above the 16 

Great Salt Lake under various inundation scenarios, based on contours from the 17 

2004 aerial photography data. This analysis does not model any predictions with 18 

respect to changes in HGM functions as a result of inundation. These calculations 19 

represent “snapshots in time” that describe the credits when certain areas are 20 

inundated (flooded) and assume that the existing functions would cease and no 21 

different functions would emerge. The calculations do not consider what 22 

functions the wetlands converted to open water would perform.  23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 
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Table 3-3. Credits in Functional Capacity Units (FCUs) Affected by Inundation at 1 
Various Lake Levels in the Legacy Nature Preserve – Function 1, Wetland 2 
Hydrology Maintenance 3 

Wetland Class Total FCUs 
Contour Level 
up to 4,212 ft* 

Contour Level 
up to 4,216 ft 

Contour Level 
up to 4,220 ft 

Lacustrine Fringe 105.5 9.7 
(90.8%) 

0 
(100%) 

0 
(100%) 

Depressional 32.0 30.6 
(4.3%) 

22.7 
(29.1%) 

0.4 
(98.8%) 

Slope 22.8 19.4 
(14.9%) 

8.8 
(61.4%) 

0.5 
(97.8%) 

Total 160.4 59.7 
(62.8%) 

31.5 
(80.4%) 

0.9 
(99.4%) 

Notes: 
X = FCU credits available on Legacy Nature Preserve lands at each lake level. 
(Y%) = Percentage of FCU credits affected by inundation at each lake level.  
* Elevations based on contour data generated from 2004 aerial photography. 
Note: These calculations do not include the 12 acres of slope wetlands created because their location on the 
Preserve has not yet been determined. 

Table 3-4. Credits in Functional Capacity Units (FCUs) Affected by Inundation at 4 
Various Lake Levels in the Legacy Nature Preserve – Function 2, Dissolved 5 
Elements and Compounds Removal 6 

Wetland Class Total FCUs 
Contour Level 
up to 4,212 ft* 

Contour Level 
up to 4,216 ft 

Contour Level 
up to 4,220 ft 

Lacustrine Fringe 104.8 5.5 
(94.8%) 

0 
(100%) 

0 
(100%) 

Depressional 33.1 30.3 
(8.5%) 

16.8 
(49.2%) 

0.3 
(99.1%) 

Slope 24.2 20.4 
(15.7%) 

9.4 
(61.2%) 

0.5 
(97.9%) 

Total 162.2 56.2 
(65.3%) 

26.2 
(83.8%) 

0.8 
(99.5%) 

Notes: 
X = FCU credits available on Legacy Nature Preserve lands at each lake level. 
(Y%) = Percentage of FCU credits affected by inundation at each lake level.  
* Elevations based on contour data generated from 2004 aerial photography. 
Note: These calculations do not include the 12 acres of slope wetlands created because their location on the 
Preserve has not yet been determined. 
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Table 3-5. Credits in Functional Capacity Units (FCUs) Affected by Inundation at 1 
Various Lake Levels in the Legacy Nature Preserve – Function 3, Particulate 2 
Retention 3 

Wetland Class Total FCUs 
Contour Level 
up to 4,212 ft* 

Contour Level 
up to 4,216 ft 

Contour Level 
up to 4,220 ft 

Lacustrine Fringe 132.8 11.4 
(91.4%) 

0.1 
(99.9%) 

0 
(100%) 

Depressional 43.0 41.3 
(4.0%) 

24.7 
(42.6%) 

0.4 
(99.1%) 

Slope 40.8 35.2 
(13.7%) 

17.7 
(56.6%) 

1.1 
(97.3%) 

Total 216.5 87.9 
(59.4%) 

42.5 
(80.4%) 

1.5 
(99.3%) 

Notes: 
X = FCU credits available on Legacy Nature Preserve lands at each lake level. 
(Y%) = Percentage of FCU credits affected by inundation at each lake level.  
* Elevations based on contour data generated from 2004 aerial photography. 
Note: These calculations do not include the 12 acres of slope wetlands created because their location on the 
Preserve has not yet been determined. 

Table 3-6. Credits in Functional Capacity Units (FCUs) Affected by Inundation at 4 
Various Lake Levels in the Legacy Nature Preserve – Function 4, Habitat Structure 5 

Wetland Class Total FCUs 
Contour Level 
up to 4,212 ft* 

Contour Level 
up to 4,216 ft 

Contour Level 
up to 4,220 ft 

Lacustrine Fringe 249.5 25.1 
(89.9%) 

0.4 
(99.8%) 

0 
(100%) 

Depressional 69.6 65.6 
(5.7%) 

35.9 
(48.4%) 

1.0 
(98.6%) 

Slope 36.1 31.1 
(13.8%) 

15.5 
(57.1%) 

1.0 
(97.2%) 

Total 355.2 121.8 
(65.7%) 

51.8 
(85.4%) 

2.0 
(99.4%) 

Notes: 
X = FCU credits available on Legacy Nature Preserve lands at each lake level. 
(Y%) = Percentage of FCU credits affected by inundation at each lake level.  
* Elevations based on contour data generated from 2004 aerial photography. 
Note: These calculations do not include the 12 acres of slope wetlands created because their location on the 
Preserve has not yet been determined. 
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Table 3-7. Credits in Functional Capacity Units (FCUs) Affected by Inundation at 1 
Various Lake Levels in the Legacy Nature Preserve – Function 5, Habitat 2 
Connectivity, Fragmentation, and Patchiness 3 

Wetland Class Total FCUs 
Contour Level 
up to 4,212 ft* 

Contour Level 
up to 4,216 ft 

Contour Level 
up to 4,220 ft 

Lacustrine Fringe 174.0 13.3 
(92.4%) 

0.2 
(99.9%) 

0 
(100%) 

Depressional 59.1 56.4 
(4.6%) 

33.3 
(43.6%) 

0.7 
(98.8%) 

Slope 35.2 30.1 
(14.5%) 

14.3 
(59.4%) 

0.8 
(97.7%) 

Total 268.2 99.8 
(62.8%) 

47.8 
(82.2%) 

1.5 
(99.4%) 

Notes: 
X = FCU credits available on Legacy Nature Preserve lands at each lake level. 
(Y%) = Percentage of FCU credits affected by inundation at each lake level. 
* Elevations based on contour data generated from 2004 aerial photography. 
Note: These calculations do not include the 12 acres of slope wetlands created because their location on the 
Preserve has not yet been determined. 
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It is important to remember that the FCU values shown above in Table 3-3 1 

through Table 3-7 represent snapshots in time and not permanent changes in 2 

FCUs. The greatest FCU changes are for extremely rare events according to 3 

historical data. This analysis shows that most lacustrine fringe FCUs for each of 4 

the five modeled functions would be affected by inundation at 4,212 feet 5 

(ranging from 90% to 95% for each function). Nearly all calculated lacustrine 6 

FCUs would be affected at 4,216 feet (nearly 100%). A small percentage of 7 

FCUs associated with basin depressional wetlands would be affected at 4,212 8 

feet (4% to 9%), while about one-third to one-half of the total FCUs for 9 

depressional wetlands in the Preserve would be affected by inundation at 4,216 10 

feet (29% to 49%). About 14% to 16% of the FCUs calculated for groundwater 11 

slope wetlands would be affected by inundation at 4,212 feet. FCUs for slope 12 

wetlands affected by inundation at 4,216 feet range by function from about 57% 13 

to 61%. 14 

While inundation would affect existing wetland functions in the Preserve, it is an 15 

important and natural process of ecosystem dynamics for the Great Salt Lake. As 16 

lake waters recede from inundated areas, nutrients and fines may be deposited, 17 

providing a rich nutrient source for wildlife and vegetation. Ecological 18 

community succession may begin anew (depending on the period and duration of 19 

inundation) providing a robust mosaic of wetlands and other habitats important to 20 

a myriad of wildlife species.  21 
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4.0 Adequacy of Mitigation 1 

During the Record of Decision process, the 2,100-acre Legacy Nature Preserve 2 

was found to provide adequate mitigation for wetland and wildlife impacts 3 

identified in the Final EIS. The Corps’ Record of Decision presented information 4 

that reflected two quantitative methods of measuring adequacy. The first method 5 

is to compare the acres of wetlands impacted to the acres of wetlands mitigated. 6 

The second method is to compare the calculated wetland functions impacted to 7 

the wetland functions mitigated. The Corps also applied its professional 8 

judgment and knowledge of regional wetlands to determine adequacy. In addition 9 

to these methods, this section addresses the adequacy of currently proposed 10 

mitigation in light of supplemental information from analyses prepared for the 11 

Draft Supplemental EIS, including analyses described in the wildlife technical 12 

memorandum. 13 

An important qualitative element of the mitigation has not been captured by the 14 

quantitative analysis. Normally mitigation requirements are imposed at the time 15 

of permit issuance (or ROD) and implemented thereafter. Regulators sometimes 16 

seek mitigation increases to account for temporal loss (the time between 17 

impacting the resource and the time the mitigation is functional) or to account for 18 

uncertainties about the possible success of mitigation. The Legacy Nature 19 

Preserve, in contrast, has been under active development and management since 20 

2001. While wetland impacts have occurred, they are substantially less than the 21 

total project impacts. The net result of this has been a temporal gain (mitigation 22 

has proceeded impacts) in mitigation success. The fact that restoration activities 23 

have resulted in the physical restoration of about 8 acres of wetlands exemplifies 24 

this success. While these circumstances resulted from litigation, they cannot be 25 

ignored in evaluating the adequacy of mitigation. At a minimum, the reasons 26 

(possible temporal loss and uncertainty of mitigation success) often raised to 27 

increase mitigation ratios do not apply in this instance. 28 
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4.1 Wetlands 1 

4.1.1 Area of Wetland Impacted Compared to Area of Wetland Mitigated 2 

Wetland mitigation can be determined by comparing the amount of jurisdictional 3 

wetlands directly impacted to the amount of wetlands mitigated. Ratios greater 4 

than 1:1 (wetlands mitigated to wetlands directly impacted) are often used 5 

depending on the type of mitigation (creation, enhancement, etc.) and to account 6 

for uncertainty with regard to mitigation success. Indirect impacts are typically 7 

mitigated with best management practices. These practices included 8 

considerations such as: 9 

• Assuring that hydrology to wetlands would not be disrupted by the 10 

project 11 

• Assuring that runoff from the project would not be discharged to 12 

wetlands 13 

Table 4-1 below compares the amount of jurisdictional wetlands directly and 14 

indirectly impacted by the proposed action to the amount of jurisdictional 15 

wetlands included in the entire Legacy Nature Preserve. In Table 4-1, the HGM 16 

wetland classes have been broken down by wetland type (vegetative cover class) 17 

to provide additional ecological context. Characteristics of the wetland cover 18 

types are described in Appendix D of the Supplemental EIS. 19 
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Table 4-1. Mitigation by Area Impacted 1 

Alternative E Impacts in hectares (acres) 
Wetland Type 

Wetland 
Class Direct Indirecta Total Mitigatedb 

Depressional 0 (0)  0 (0) 0 (0) 0 (0) 

Slope 0 (0) 0 (0) 0 (0) 0 (0) 

Forested 
Wetland 

Lacustrine 
Fringe 

0 (0) 0 (0) 0 (0) 0 (0) 

Depressional 0 (0) 0 (0) 0 (0) 0 (0) 

Slope 0 (0) 0 (0) 0 (0) 0 (0) 

Shrub-Scrub 

Lacustrine 
Fringe 

0 (0)  0 (0) 0 (0) 0 (0) 

Depressional 1 (3) 5 (12) 6 (15) 0 (1) 

Slope 1 (3) 13 (33) 14 (36) 3 (6) 

Marsh 

Lacustrine 
Fringe 

7 (18) 23 (57) 31 (77) 57 (140) 

Depressional 17 (42) 47 (113) 64 (158) 30 (74) 

Slope 6 (14) 45 (111) 51 (125) 40 (99) 

Wet Meadow 

Lacustrine 
Fringe 

4 (9) 32 (80) 36 (90) 73 (179) 

Depressional 5 (12) 16 (40) 21 (52) 33 (81) 

Slope 1 (2) 2 (5) 3 (7) 15 (36) 

Playa 

Lacustrine 
Fringe 

2 (4) 9 (23) 11 (27) 43 (107) 

Depressional 0 (0) 0 (0) 0 (0) 0 (0) 

Slope 0 (0) 0 (0) 0 (0) 0 (0) 

Unconsolidated 
Shore 

Lacustrine 
Fringe 

0 (0) 19 (47) 19 (47) 19 (47) 

Depressional 0 (0) 1 (3) 1 (3) 0 (1) 

Slope 0 (0) 0 (0) 0 (0) 0 (0) 

Open Water 

Lacustrine 
Fringe 

3 (7) 19 (47) 22 (54) 3 (6) 

Totals by HGM 
Class 

Depressional 23 (57) 69 (170) 92 (222) 63 (157) 

 Slope 8 (19) 60 (149) 68 (169) 58 (141) 

 Lacustrine 
Fringe 

15 (38) 102(254) 119(318) 195 (481) 

Grand Total   46(113) 241 (595) 287 (709) 315 (778) 
a This does not include the creation of 12 acres of slope wetlands using artesian wells or the 8 

acres of wetland physically reestablished by restoration.  
b This does not include reduction of impacts by incorporating design features described in 

Section 2.1.2. 
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The Alternative E right-of-way contains 113 acres of jurisdictional wetlands; 1 

however, only a maximum of 103 acres of jurisdictional wetlands would be 2 

filled. According to Table 4-1, total of 708 acres of direct (113 acres) and indirect 3 

(595 acres) jurisdictional wetlands would be impacted. In this instance, 778 acres 4 

of delineated jurisdictional wetlands would be preserved, enhanced and 5 

restored—primarily wet meadow, marsh, and playa in wetland basins classified 6 

as lacustrine fringe. An additional 20 acres of wetlands are accounted for by 7 

physical restoration and creation measures. Actual direct impacts for Alternative 8 

E would be reduced from 113 acres to 103 acres. The area ratio of total 9 

mitigation wetlands (798 acres) to direct wetlands impacted (103 acres) would be 10 

7.7:1. The area ratio of total mitigation wetlands (798) to wetlands directly and 11 

indirectly impacted is 1.1:1. 12 

In Table 4-1, wetland areas are classified by HGM wetland class and wetland 13 

type, then totaled by HGM class. The ratios of wetland acres provided as 14 

mitigation to wetlands indirectly and directly impacted by HGM class are: 0.70:1 15 

for depressional wetlands, 0.83:1 for slope wetlands, and 1.51:1 for lacustrine 16 

wetlands. By wetland class acreage, it appears that some of the mitigation is 17 

“out-of-kind” (some depressional and slope wetland impacts are mitigated with 18 

lacustrine wetlands). However, as discussed in Section 2.1, relative proximity to 19 

the Great Salt Lake was the primary factor for deciding whether to classify a 20 

wetland basin as lacustrine or depressional. Most wetland basins located below 21 

the FEMA floodplain line (4,212 feet) were classified as lacustrine fringe 22 

wetlands, regardless of whether basins are located entirely or in part below 4,212 23 

feet. Because the Preserve is located to the west of Alternative E, its wetlands are 24 

generally lower in elevation and closer to the Great Salt Lake than wetlands 25 

found within the right-of-way for Alternative E. When lacustrine fringe wetlands 26 

are not subject to frequent inundation by the Great Salt Lake, these wetlands 27 

would function similarly to depressional wetlands. According to the inundation 28 

analysis presented in Section 3.0, most of the wetlands in the Preserve have not 29 

historically experienced frequent inundation. 30 

By comparing wetland areas categorized by both wetland type and HGM wetland 31 

class, it again appears that for some categories, some of the mitigation is “out-of-32 

kind” (for example, wet meadow depressional). In this instance, it is important to 33 

note that while the HGM approach is intended to facilitate evaluation of wetland 34 

functions, it is not meant to replace other wetland classification systems 35 

(Schneider and Sprecher 2000). When evaluating wetlands by acreage (as 36 

opposed to modeled functions), wetland cover types alone are commonly used to 37 

compare different “kinds” of wetlands. It is important to note that many wetland 38 

cover types change over time due to factors such as the successionary cycle 39 

associated with the ebb and flow of the Great Salt Lake, fluctuations in annual 40 
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precipitation, and active management. In fact, according to Table 2-6, 1 

Comparison of Direct Habitat Loss to Nature Preserve Habitat (acres), presented 2 

in Section 2.0, from 1997 to 2004 there was a 20% increase in wet meadow 3 

wetlands and a 17% decrease in emergent marsh wetlands on the Preserve. Table 4 

4-2 compares acres of wetland impacts versus mitigation by wetland cover type 5 

as classified when the jurisdictional wetlands delineation was completed. 6 

Table 4-2. Wetland Cover Types: Mitigation by Area Impacted 7 

Alternative D/E Impacts in Acres 
Wetland Type Direct Indirect Total Mitigated a 

Forested Wetland 0 0 0 0 

Shrub-Scrub 0 0 0 0 

Marsh 24 102 128 147 

Wet Meadow 65 306 373 352 

Playa 18 68 86 224 

Unconsolidated Shore 0 47 47 47 

Open Water 7 50 57 7 

Total  113 595 709 778 
b This does not include the creation of 12 acres of slope wetlands using artesian 

wells or the 8 acres of wetlands physically restored.  

As presented in Table 4-2, wet meadow and marsh wetlands have the greatest 8 

impacts by acres. The ratio of mitigation area to direct wetland impacts is at least 9 

1:1 for each wetland type. As noted previously, indirect impacts are often 10 

mitigated with BMPs. Nevertheless, in comparing total impacts calculated (direct 11 

plus indirect), this ratio is less than 1:1 for areas delineated as wet meadow 12 

(0.9:1) and open water (0.1:1). This ratio is 1:1 for unconsolidated shore, slightly 13 

greater than 1:1 for marsh wetlands (1.1:1), and 2.6:1 for playa wetlands.  14 

In considering both indirect and direct impacts, it appears that mitigation impacts 15 

to wet meadow and open water cover types are being mitigated partially “out-of-16 

kind” with excess playa mitigation wetlands. Corps guidance states that “out-of-17 

kind” replacement can be appropriate when considered ecologically beneficial to 18 

the region (Corps 2002). The mitigation site characteristics (Jordan River 19 

floodplain, a large mosaic of different wetland and upland habitats, and an 20 

abundance of playa wetlands) and the Preserve’s location are considered 21 

regionally important to the Great Salt Lake ecosystem. The Preserve is located 22 

within the appropriate watershed: the Ogden Hydrologic Unit. The Ogden Unit 23 

has lost a greater percentage of its historical wetlands than the Jordan River 24 

Hydrologic Unit. Some of the alkaline playas in the Preserve are considered 25 
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unique to the region. Playa wetlands provide foraging habitat that is especially 1 

important to shorebirds. Numerous human activities have destroyed or degraded 2 

many historic playa habitats in the region. These alterations include dikes, 3 

ditches, tile drains, and pond developments.   4 

4.1.2 Wetland Functions Impacted Compared to Wetland Functions Mitigated 5 

A second method for determining the adequacy of wetland mitigation is to 6 

compare the impacts to the functions of the wetlands impacted to the benefits to 7 

the functions of the wetlands within the mitigation area; that is, wetland functions 8 

lost due to the proposed action would be mitigated through preservation, 9 

enhancement, and restoration of wetlands in the Legacy Nature Preserve. This 10 

method of functional assessment can be done qualitatively or quantitatively. The 11 

Legacy Draft EIS and Final EIS set forth a quantitative method to determine the 12 

adequacy of the mitigation. The Corps also relied upon its knowledge and 13 

professional judgment concerning the qualitative functions of the regional 14 

wetlands.  15 

Table 4-3 through Table 4-7 below present information on direct and indirect 16 

wetland impacts, in functional capacity units (FCUs), to each wetland function 17 

for Alternative E, as well as the amount of FCUs calculated for proposed 18 

mitigation. FCUs for each function are presented by hydrogeomorphic category 19 

(wetland class) and wetland cover type (subclass). As with Table 4-1 and Table 20 

4-2, the calculated wetland functions are included for the entire 2,100 acres of 21 

mitigation property.  22 

As in Table 4-1, Table 4-3 through Table 4-7 list the HGM wetland classes by 23 

wetland type (vegetative cover) to provide additional ecological context. 24 

However, each table is totaled for comparisons by wetland class (depressional, 25 

slope, and lacustrine) because the functional assessment models used on this 26 

project are low-resolution; they are designed to capture functional differences 27 

among classes, but not among various cover types (see Appendix D in the Draft 28 

Supplemental EIS). For creation measures, all mitigation credits (in FCUs) 29 

calculated have been assumed for and assigned to slope wet meadow wetlands. 30 
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Table 4-3. Mitigation by Wetland Function 1 – Maintain Wetland Hydrology (FCUs) 1 

Alternative E 

Impact  Mitigation 

Wetland Type 
Wetland 

Class 
Direct 

(Indirect) Preserve Restore Create 
Highway 
Influence 

Net 
Mitigation 

Depressional 0 (0) 0 0.00 0.00 0.00 

Slope 0 (0) 0 0.00 0.00 0.00 

Forested 
Wetland 

Lacustrine  0 (0) 0 0.00 

 

0.00 0.00 

Depressional 0 (0) 0 0.00 0.00 0.00 

Slope 0 (0) 0 0.00 0.00 0.00 

Shrub-Scrub 

Lacustrine  0 (0) 0 0.00 

 

0.00 0.00 

Depressional 1 (1) 0.05 0.04 0.04 0.05 

Slope 1 (4) 1.43 0.00 0.00 1.43 

Marsh 

Lacustrine  5 (16) 13.91 13.12  3.93 23.10 

Depressional 30 (11) 6.76 9.49 2.86 13.40 

Slope 8 (14) 22.10 0.00 8.82 25.29 

Wet Meadow 

Lacustrine  4 (13) 27.29 32.77 

12.00 

7.52 52.54 

Depressional 6 (3) 7.57 13.75 3.07 18.25 

Slope 1 (1) 8.19 0.00 0.07 8.13 

Playa 

Lacustrine  2 (3) 14.31 22.57  1.86 35.02 

Depressional 0 (0) 0.00 0.00 0.00 0.00 

Slope 0 (0) 0.00 0.00 0.00 0.00 

Unconsolidated 

Lacustrine  0 (18) 2.81 0.76  10.32 -6.75 

Depressional 0 (0) 0.03 0.24 0.00 0.27 

Slope 0 (0) 0.00 0.00 0.00 0.00 

Open Water 

Lacustrine  2 (4) 0.68 0.89  0.00 1.58 

Depressional 38(15) 14 24 0 - 6 32 

Slope 11(19) 32 0 12 - 9 35 HGM Totals  

Lacustrine  13(54) 59 70 0 - 24 105 
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Table 4-4. Mitigation by Wetland Function 2 – Removal of Dissolved Elements and Compounds 1 
(FCUs) 2 

Alternative E 

Impact Mitigation 

Wetland Type 
Wetland 

Class 
Direct 

(Indirect) Preserve Restore Create 
Highway 
Influence 

Net 
Mitigation 

Depressional 0 (0) 0.00 0.00 0.00 0.00 

Slope 0 (0) 0.00 0.00 0.00 0.00 

Forested 
Wetland 

Lacustrine  0 (0) 0.00 0.00 

 

0.00 0.00 

Depressional 0 (0) 0.00 0.00 0.00 0.00 

Slope 0 (0) 0.00 0.00 0.00 0.00 

Shrub-Scrub 

Lacustrine  0 (0) 0.00 0.00 

 

0.00 0.00 

Depressional 2 (2) 0.00 0.17 0.04 0.14 

Slope 2 (2) -0.28 1.58 0.00 1.31 

Marsh 

Lacustrine  10 (6) 5.26 28.07  3.93 29.40 

Depressional 30 (13) -0.01 17.54  2.29 15.24 

Slope 8 (16) -5.39 24.56 12.00 4.41 26.76 

Wet Meadow 

Lacustrine  4 (3) -1.35 51.92  1.95 48.62 

Depressional 6 (2) 1.29 18.07 1.89 17.47 

Slope 1 (1) -0.89 9.10 0.03 8.18 

Playa 

Lacustrine  2 (1) -0.34 28.32  0.92 27.06 

Depressional 0 (0) 0.00 0.00 0.00 0.00 

Slope 0 (0) 0.00 0.00 0.00 0.00 

Unconsolidated 

Lacustrine  0 (12) 2.58 5.62  10.32 -2.12 

Depressional 0 (0) 0.02 0.30 0.09 0.24 

Slope 0 (0) 0.00 0.00 0.00 0.00 

Open Water 

Lacustrine  4 (0) 0.24 1.67  0.00 1.91 

Depressional 37 (16) 1 36 0 - 4 33 

Slope 11 (19) - 7 35 12 - 4 36 HGM Totals  

Lacustrine  21 (24) 6 116 0 - 17 105 



 4.0 Adequacy of Mitigation 

 Analysis of the Adequacy of Wetlands and Wildlife Mitigation 
September 2005 Technical Report 59 

Table 4-5. Mitigation by Wetland Function 3 – Particulate Retention (FCUs) 1 

Alternative E 

Impact Mitigation 

Wetland Type 
Wetland 

Class 
Direct 

(Indirect) Preserve Restore Create 
Highway 
Influence 

Net 
Mitigation 

Depressional 0 (0) 0 0.00  0.00 0.00 

Slope 0 (0) 0 0.00  0.00 0.00 

Forested 
Wetland 

Lacustrine  0 (0) 0 0.00  0.00 0.00 

Depressional 0 (0) 0 0.00  0.00 0.00 

Slope 0 (0) 0 0.00  0.00 0.00 

Shrub-Scrub 

Lacustrine  0 (0) 0 0.00  0.00 0.00 

Depressional 1 (2) 0.06 0.00  0.04 0.03 

Slope 1 (3) 0.91 1.06  0.00 1.97 

Marsh 

Lacustrine  7 (9) -1.48 36.27  3.40 31.39 

Depressional 30 (12) 14.16 9.00  3.74 19.41 

Slope 8 (10) 14.02 16.37 12.00 2.94 39.45 

Wet Meadow 

Lacustrine  5 (6) 21.01 46.42  3.27 64.16 

Depressional 6 (5) 14.73 12.74  4.42 23.04 

Slope 1 (1) 5.34 6.07  0.02 11.39 

Playa 

Lacustrine  2 (1) 11.83 28.88  0.80 39.92 

Depressional 0 (0) 0.00 0.00  0.00 0.00 

Slope 0 (0) 0.00 0.00  0.00 0.00 

Unconsolidated 

Lacustrine  0 (14) -3.72 7.89  8.95 -4.77 

Depressional 0 (0) 0.20 0.26  0.09 0.37 

Slope 0 (0) 0.00 0.00  0.00 0.00 

Open Water 

Lacustrine  2 (0) -0.04 1.99  0.00 1.95 

Depressional 37 (19) 29 22 0 - 8 43 

Slope 10 (14) 20 23 12 - 3 53 HGM Totals  

Lacustrine  16 (30) 28 121 0 - 16 133 
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Table 4-6. Mitigation by Wetland Function 4 – Habitat Structure (FCUs) 1 

Alternative E 

Impact Mitigation 

Wetland Type 
Wetland 

Class 
Direct 

(Indirect) Preserve Restore Create 
Highway 
Influence 

Net 
Mitigation 

Depressional 0 (0) 0 0.00  0.00 0.00 

Slope 0 (0) 0 0.00  0.00 0.00 

Forested 
Wetland 

Lacustrine  0 (0) 0 0.00  0.00 0.00 

Depressional 0 (0) 0 0.00  0.00 0.00 

Slope 0 (0) 0 0.00  0.00 0.00 

Shrub-Scrub 

Lacustrine  0 (0) 0 0.00  0.00 0.00 

Depressional 1 (2) 0.03 0.21  0.04 0.20 

Slope 2 (3) 1.03 0.79  0.00 1.82 

Marsh 

Lacustrine  8 (8) 10.47 70.30  3.14 77.63 

Depressional 18 (7) 5.94 28.34  1.54 32.74 

Slope 9 (10) 15.96 12.28 12.00 4.41 35.84 

Wet Meadow 

Lacustrine  4 (5) 14.53 81.40  3.42 92.51 

Depressional 4 (1) 5.58 30.17  0.50 35.24 

Slope 1 (1) 5.92 4.55  0.03 10.44 

Playa 

Lacustrine  2 (1) 6.72 52.86  0.74 58.84 

Depressional 0 (0) 0.00 0.00  0.00 0.00 

Slope 0 (0) 0.00 0.00  0.00 0.00 

Unconsolidated 

Lacustrine  0 (9) 2.58 21.86  8.26 16.18 

Depressional 0 (0) 0.07 0.54  0.00 0.61 

Slope 0 (0) 0.00 0.00  0.00 0.00 

Open Water 

Lacustrine  3 (0) 0.48 3.40  0.00 3.87 

Depressional 22 (10) 12 59 0 - 2 69 

Slope 13 (14) 23 18 12 - 4 48 HGM Totals  

Lacustrine  17 (23) 35 230 0 - 16 249 
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Table 4-7. Mitigation by Wetland Function 5 – Habitat Connectivity, Fragmentation, Patchiness 1 
(FCUs) 2 

 Alternative E 

Impact  Mitigation 

Wetland Type 
Wetland 

Class 
Direct 

(Indirect) Preserve Restore Create 
Highway 
Influence 

Net 
Mitigation 

Depressional 0 (0) 0 0.00  0.00 0.00 

Slope 0 (0) 0 0.00  0.00 0.00 

Forested 
Wetland 

Lacustrine  0 (0) 0 0.00  0.00 0.00 

Depressional 0 (0) 0 0.00  0.00 0.00 

Slope 0 (0) 0 0.00  0.00 0.00 

Shrub-Scrub 

Lacustrine  0 (0) 0 0.00  0.00 0.00 

Depressional 1 (2) 0.05 0.13  0.04 0.13 

Slope 2 (4) 1.58 0.40  0.00 1.98 

Marsh 

Lacustrine  7 (9) 12.32 42.52  3.53 51.31 

Depressional 24 (15) 9.97 19.97  2.73 27.21 

Slope 8 (16) 24.56 6.14 12.00 8.82 33.88 

Wet Meadow 

Lacustrine  4 (8) 18.25 58.83  6.35 70.73 

Depressional 5 (3) 9.77 23.30  2.11 30.96 

Slope 1 (1) 9.10 2.28  0.07 11.31 

Playa 

Lacustrine  2 (2) 8.37 37.15  1.53 43.99 

Depressional 0 (0) 0.00 0.00  0.00 0.00 

Slope 0 (0) 0.00 0.00  0.00 0.00 

Unconsolidated 

Lacustrine  0 (12) 3.28 11.12  9.29 5.11 

Depressional 0 (0) 0.07 0.48  0.00 0.55 

Slope 0 (0) 0.00 0.00  0.00 0.00 

Open Water 

Lacustrine  2 (1) 0.53 2.22  0.00 2.75 

Depressional 30 (21) 20 44 0 - 5 59 

Slope 11 (21) 35 9 12 - 9 47 HGM Totals  

Lacustrine  15 (32) 43 152 0 - 21 174 
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Similar to Table 4-1 and Table 4-2, the wetland impact FCUs presented in Table 1 

4-3 through Table 4-7 above were calculated assuming direct impacts to all 113 2 

acres within Alternative E; actual impacts to wetland functions would be less 3 

than the numbers shown. It should also be noted that the functional assessment 4 

models did not incorporate proposed design features to minimize or avoid 5 

wetland impacts. Therefore, the results of the assessment represent a worst-case 6 

scenario (see Appendix D in the Draft Supplemental EIS for further explanation).  7 

Table 4-3 through Table 4-7 show that depressional wet meadow wetlands are 8 

“undermitigated,” but depressional playas are “overmitigated.” All vegetation 9 

cover types in lacustrine fringe wetlands are “overmitigated.” This is because wet 10 

meadow is the most common type of wetland cover type within the Alternative E 11 

alignment, whereas the Preserve has proportionally more playa wetlands 12 

Additionally, the 2004 vegetation mapping for the Preserve shows a 20% (81 13 

acres) increase in wet meadow wetlands (refer to Table 2-6,Comparison of Direct 14 

Habitat Loss to Nature Preserve Habitat (acres). 15 

As discussed in Section 2.1, Corps guidance states that wetlands mitigation 16 

generally should provide, at minimum, one-to-one functional replacement (Corps 17 

2002). The proposed mitigation provides excess FCU credits for a majority of the 18 

modeled wetland functions for each HGM wetland class. FCU debits (direct and 19 

indirect impacts) exceed mitigation credits for depressional wetlands only for 20 

functions 1, 2, and 3, while the ratio of FCU credits to debits for the same 21 

functions (1, 2, and 3) is about 1.5:1 for slope wetlands and about 2:1 for 22 

lacustrine fringe wetlands. By functional averages, credit-to-debit ratios for 23 

depressional wetlands are nearly 1:1, for slope wetlands about 2:1, and for 24 

lacustrine fringe wetlands about 3:1. Note that this analysis does not include the 8 25 

acres of mainly depressional wetlands that have been re-established. 26 

It is important to note that the wetland basins in the Preserve classified as 27 

depressional and lacustrine are generally similar to one another. Table 4-8 below 28 

compares functions among the three HGM wetland classes. 29 
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Table 4-8. HGM Wetland Functions (FCUs) 1 

Function 
Groundwater 

Slope Depressional 
Lacustrine 

Fringe 

Hydrology    

Surface Water Detention and Storage − + + 

Maintain Wetland Hydrology + + + 

Energy Dissipation − − + 

Biogeochemistry    

Particulate Retention − + − 

Elements/Compounds Retention, Conversion, 
and Release 

+ + + 

Net Organic Compound Accumulation and 
Element Cycling 

+ + + 

Organic Carbon Export + − + 

Flora and Fauna Habitat Support    

Maintain Characteristic Vegetation + + + 

Maintain Characteristic Invertebrate Food Webs + + + 

Maintain Characteristic Vertebrate Habitats + + + 

Maintain Landscape-Scale Biodiversity + + + 

Maintain Habitat Interspersion and Connectivity + + + 
Notes: 
+ Carries out function 
− Does not carry out function to a substantial degree 

According to Table 4-8, “particulate retention” is the only function performed to 2 

a substantial degree by depressional wetlands but not by lacustrine wetlands. 3 

Because lacustrine wetlands in the Preserve generally have closed topographic 4 

contours, differences in functional performances from depressional wetlands 5 

would likely occur only during or around active lacustrine influence (inundation 6 

or ebb and flow from the lake). By definition, the dominant water source for 7 

lacustrine fringe wetlands is overbank flow from a lake (EPA 1997). The 8 

inundation analysis suggests that most Preserve wetlands have not been subject 9 

to frequent inundation, and lacustrine fringe wetlands become indistinguishable 10 

from depressional wetlands as hydrologic influence from a lake becomes 11 

relatively small (Corps 2005). In fact, for National Wetlands Inventory mapping 12 

(USFWS 1981), nearly all of these wetlands were classified as “palustrine,” 13 

which is the Cowardin Classification System level for wet areas that are not 14 

considered directly or frequently influenced by hydrology from a lake 15 

(lacustrine), river, or ocean (Cowardin et al. 1979).  16 
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4.1.3 Summary of Wetlands Mitigation Adequacy 1 

The Legacy Parkway Final EIS presented information using two quantitative 2 

methods for determining adequate mitigation. The first quantitative method 3 

compared ratios of wetland acres directly impacted to wetland acres mitigated. 4 

As described above, indirect impacts are often mitigated with best management 5 

practices. The Final EIS identified a wide range of ratios that have been used 6 

historically. Wetland mitigation ratios (mitigation wetland acres to direct wetland 7 

impact acres) for projects permitted by the Corps were examined for Salt Lake 8 

and Davis Counties for the past 12 years. During this period, the Corps issued 15 9 

individual permits in Davis County and 28 individual permits in Salt Lake 10 

County. The mitigation ratios for these permits ranged from 0:1 to 7.1:1. The 11 

average creation ratio for Davis County was 1.9 acres of wetlands creation for 1 12 

acre of wetland impacted (1.9:1). For Salt Lake County, this ratio was 1.5:1. 13 

Mitigation ratios are generally smallest for restoration mitigation, relatively small 14 

for creation, and larger if mitigation consists of enhancement. Credit for 15 

preservation is rare. Proposed mitigation for the Legacy Parkway is a 16 

combination of preservation, enhancement, restoration, and creation, with the 17 

majority the mitigation credits attributed to restoration (62%). The overall 18 

mitigation ratio for Alternative E is approximately 7.7:1 (798 acres of mitigation 19 

wetlands to 103 acres of direct wetland impacts). 20 

The HGM-based analysis was the second quantitative method used to determine 21 

adequate mitigation was to compare calculations of wetland function at the 22 

impacted wetlands and the wetlands proposed within the Nature Preserve. By this 23 

HGM analysis, all functions for depressional wetlands are not mitigated at a one-24 

to-one ratio. However, these functional assessment calculations did not take into 25 

account that depressional wetlands and lacustrine wetlands in the project study 26 

area are similar. Additionally, the debits calculated in FCUs for indirect effects 27 

were overstated because they were not reduced to take into account design 28 

features that would reduce impacts (see Section 2.1.2). 29 

Wetland functions can also be evaluated qualitatively. Some of the qualitative 30 

elements described below are captured in the quantitative numbers listed in the 31 

above tables, but others are not captured. The right-of-way does not contain any 32 

unique wetland types or wetlands that perform unique functions within the 33 

region, particularly when compared to the wetland types and functions performed 34 

within the Preserve. The wetlands within the right-of-way and Preserve are under 35 

immediate threat of adverse impacts from ongoing development of uplands. 36 

Absent the Project and Preserve, the quality of wetland functions in the region 37 

would decline.  38 
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The Preserve offers an opportunity to enhance and restore degraded wetlands. 1 

Removal of animals, trash, and human uses will improve water quality and 2 

natural vegetation. Removal of berms and ditches has restored and will continue 3 

to restore natural hydrology. The wetlands within the Preserve will be a higher 4 

quality of wetland habitat than exists without the Preserve. The size and 5 

continuity of the Preserve and other lands to the west of the Parkway contribute 6 

to the mitigation benefits of this package in clear but perhaps non-quantifiable 7 

ways. The temporal element—managing the Preserve in advance of full project 8 

impacts—has confirmed the feasibility of this mitigation. 9 

4.2 Wildlife 10 

Historically, wildlife mitigation has been based on mitigation of direct impacts as 11 

measured by acres of habitat impacted and acres of habitat mitigated. Also, 12 

roadway projects often do not include specific wildlife mitigation 13 

recommendations (Gorton 2005). The Legacy Nature Preserve includes over 14 

1,200 acres of uplands in addition to the nearly 900 acres of wetland 15 

complex/riparian habitat. This compares to 458 acres of direct impact to uplands 16 

that serve some wildlife habitat functions. Of the 458 acres of direct impacts, 129 17 

acres are cropland and 202 acres are pasture, each of which is limited in its 18 

wildlife value. Section 4.13 of the Draft Supplemental EIS provides further 19 

information on wildlife habitat within the project right-of-way. 20 

Table 4-9 provides a summary accounting of measures to compensate for impacts 21 

to wildlife functions. 22 

Table 4-9. Summary Accounting of Wildlife Impacts versus Mitigation Measures 23 

Wildlife Function 
Analyzed  Impacts Mitigation 

Direct Habitat Loss 588 acres The 2103-acre Preserve provides about 
a 3:1 acre ratio of mitigation habitat to 
direct habitat loss.  

Habitat 
Fragmentation 

Parkway would transect the 
matrix of wildlife habitats in a 
study area where existing 
fragmentation is generally 
considered extensive. 

Culverts crossing beneath the Parkway 
are designed as wildlife crossings. 
Preserve would compensate for 
fragmentation effects by restoring or 
enhancing degraded and fragmented 
habitat in the Preserve. Mitigation for 
HGM Function 5 (Habitat Connectivity, 
Fragmentation, Patchiness) exceeds 
total wetland impacts for this function by 
139 FCUs. 
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Wildlife Function 
Analyzed  Impacts Mitigation 

Habitat Quality Without mitigation measures, 
the project would cause 
increases in highway runoff 
contaminants and potential for 
catastrophic spills; no 
significant air quality impacts 
identified. 

Design of the Legacy Parkway includes 
vegetated filter strips in the highway 
median and on the side slopes. These 
features would reduce the amount of 
primary contaminants in wildlife habitats 
adjacent to the highway. Additionally, 
BMPs would be implemented during 
construction to minimize impacts to 
water quality.  

Habitat Modification No adverse impacts on 
hydrology; highway 
landscaping could result in 
both beneficial and negative 
effects to wildlife. 

Parkway design includes groundwater 
conveyance structures and extensive 
measures to enhance and restore 
hydrology in the Preserve. Right-of-way 
fencing would reduce wildlife mortality 
associated with landscaping.  

Wildlife Mortality Road mortality of individuals of 
some species is likely to 
increase. 

Right-of-way fencing would help reduce 
wildlife mortality. 

Artificial Light 
Disturbance 

Effects would likely be 
minimal. 

BMPs would minimize nighttime lighting 
during construction. Any lighting along 
trail facilities would be shielded or 
directed downward. 

Highway Noise 
Disturbance 

Potential masking effects from 
highway noise and highly 
variable and species-specific; 
modeled distances range from 
less than 100 feet to nearly 3 
miles. Noise-sensitive species 
adjacent to the highway would 
likely either move away from 
the disturbance area or remain 
and adapt to the extent they 
are able, with some reductions 
in local population densities 
and species diversity.  
 

Preserve would provide a variety of 
enhanced and restored habitats 
preservation, restoration, and 
enhancement, outside of noise masking 
zones for many avian species. UDOT is 
collaborating with UDWR and USFWS 
to implement field studies to measure 
effects on highway noise on bird 
species. 

Human Disturbance Increased access for humans 
and domestic pets could result 
in habitat degradation and 
wildlife mortality. 

Right-of-way fencing would help reduce 
disturbance, extensive mitigation 
measures are proposed to repair 
degraded habitats in the Preserve. 

Special-Status 
Wildlife 

Several protected species 
occur in the study area and 
could be impacted by the 
proposed action. 

Through proposed mitigation including 
habitat preservation, restoration, and 
enhancement, the carrying capacity of 
many of these species would likely 
increase, thereby offsetting in part any 
population declines of species caused 
by the project. 

Cumulative Impacts The proposed action would 
contribute to cumulative 
effects on wildlife habitat loss, 
but these effects would not 
likely affect the long-term 
viability of any wildlife species. 

The Preserve would help mitigate future 
cumulative impacts by preventing future 
development from occurring within the 
Preserve area. The Preserve would be 
sustainable in light of future cumulative 
actions. 
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In addition to the mitigation information provided to account for specific wildlife 1 

impacts, Table 4-10 summarizes mitigation activities in the Preserve such as road 2 

removal, ditch removal, and fill areas that have been cleaned up. 3 

Table 4-10. Summary of Legacy Nature Preserve Mitigation Activities  4 

Mitigation Activity As of April 2005  To Be Completed 

Removing roads Over 8,000 linear feet of dirt roads have 
been removed and revegetated, resulting 
in the conversion of these areas to 2.3 
acres of improved wildlife habitats and 
adjacent habitat connectivity. 

Over 31,000 linear feet of roads in the 
Preserve remain that are slated for 
removal (estimated 3.4 acres). 

Removing fill, debris, and 
structures 

Over 3,000 dump truck loads of debris 
and fill material removed (over 900 tires, 
extensive cement piles, five car frames); 5 
large structures removed. 

Additional areas containing fill and 
debris have been identified for future 
cleanup. 

Filling in drainage ditches To restore the natural water table, over 
18,000 linear feet of ditches have been 
filled in with spoils contoured back to 
natural topography.  

Only a few smaller sections of ditches 
remain. 

Removing internal fences 80% of the 6,800 linear feet of fences 
within the Preserve have been removed. 

Approximately 1,200 linear feet of 
internal fences still needs to be 
removed. 

Installing perimeter fence About 70% of the Preserve perimeter 
fencing has been installed to reduce 
human disturbance. 

The perimeter of remaining accessible 
Preserve areas will be fenced (where 
not adjacent to other protected areas). 

Prohibiting livestock 
grazing 

60 to 70% of the 2,100-acre Preserve was 
previously subject to grazing.  

Complete. Controlled grazing may be 
considered for managing habitat. 

Relocating utilities  Two major utility lines have been 
relocated outside the Preserve. 

Ongoing coordination with PacifiCorp 
to minimize wildlife disturbance. 

Hydrologic restoration Extensive restoration activities for the 
Jordan River floodplain and adjacent 
areas have been completed and include: 
designing and constructing a water 
delivery and control system, obtaining 
water rights, and filling in ditches and 
drains. 

Develop and implement adaptive plan 
in order to manage Preserve 
hydrology to benefit wildlife. 

Controlling noxious weeds 
and invasive species 

Preliminary surveys estimate that about 
20% of the Preserve is contains noxious 
or invasive species. 

Preliminary surveys and treatment will 
be used to develop and implement an 
appropriate control plan. 

In summary, the Legacy Nature Preserve would mitigate impacts to wildlife 5 

functions resulting from the proposed action through habitat preservation, 6 

restoration, and enhancement. By improving habitat conditions, the carrying 7 

capacity of many of these species (including special-status species) would likely 8 

increase, thereby offsetting in part any potential population declines of species 9 

caused by the project. Preventing development in this area would also create a 10 

buffer for some habitat areas west of the proposed highway from local noise 11 

sources and human disturbance, including wildlife-sensitive areas such as parts 12 
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of FBWMA and areas west of the project that are managed by local duck clubs. 1 

Establishing this mitigation area in perpetuity would prevent any further 2 

development that would otherwise result in multiple future cumulative effects to 3 

wildlife. 4 

An overview of the mitigation plan for the Legacy Nature Preserve will be 5 

included in the Final SEIS. The Corps would approve a Final Mitigation Plan 6 

when it takes action on the application for Section 404 permit amendment. To 7 

ensure achievement of mitigation goals that would provide a regional benefit to 8 

wildlife, an adaptive approach will be developed by the Collaborative Design 9 

Team and incorporated as approved by the Corps into a long-term plan to manage 10 

the Preserve.  11 
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Executive Summary 1 

To compensate for impacts to wetland and wildlife resources from the proposed 2 

Legacy Parkway, the Utah Department of Transportation (UDOT) is 3 

implementing the preservation, restoration/enhancement, and creation of 4 

wetlands and upland buffers within the 2,100-acre Legacy Nature Preserve 5 

(Preserve or LNP). 6 

An addendum to the mitigation plan presented in the 2000 Final EIS was 7 

approved by the U.S. Army Corps of Engineers in April 2001. This updated 8 

mitigation plan (2005) has been prepared for the Supplemental EIS and revised to 9 

be consistent with recent Corps “Mitigation and Monitoring Proposal 10 

Guidelines” (December 30, 2004). This plan has also been updated to present 11 

current mitigation requirements and goals and to provide a current status update 12 

on the implementation, monitoring, and reporting of mitigation requirements. 13 

Additionally, this plan provides an overview of the current goals and objectives 14 

currently being developed by the Preserve’s Collaborative Design Team (CDT). 15 

The CDT is preparing the adaptive management plan within the framework of the 16 

mitigation plan and 404 permit requirements. 17 

This report does not analyze the adequacy of proposed mitigation. The adequacy 18 

of proposed mitigation to compensate for both wetland and wildlife impacts 19 

identified in the Supplemental EIS is analyzed and described in detail in 20 

appendix E of the Supplemental EIS. 21 
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1.0 Introduction 1 

The proposed Legacy Parkway is a four-lane, restricted-access, divided highway 2 

that extends approximately 14 miles from Interstate 215 (I-215) at 2100 North in 3 

Salt Lake City, Utah, northward to Interstate 15 (I-15) and U.S. Highway 89 4 

(US 89) near Farmington, Utah. Planning for wetlands mitigation to compensate 5 

for impacts from the Parkway began in the 1990s. In 1997, most state and federal 6 

resource agencies agreed on the concept of creating a preserve to the west of the 7 

proposed Parkway. The mitigation design for the Legacy Nature Preserve has 8 

been developed and revised through the following steps: 9 

• Initially, during the preparation of the Draft Environmental Impact 10 

Statement (EIS) for the Legacy Parkway, the Preserve was planned at a 11 

size of 1,251 acres. This amount of land was determined using functional 12 

assessment models based on the hydrogeomorphic (HGM) approach 13 

initially developed by Brinson (1993). 14 

• Next, 317 acres adjacent to the Farmington Bay Waterfowl Management 15 

Area were added during the preparation of the Final EIS to mitigate for 16 

impacts to wildlife that the U.S. Fish and Wildlife Service (USFWS) felt 17 

were not captured by the original 1,251 acres.  18 

• A mitigation plan was presented in the Legacy Parkway 2000 Final EIS 19 

(Appendix B3) that included both the original 1,251 acres and the 20 

additional 317 acres of mitigation properties.  21 

• Following publication of the Final EIS, 530 acres were added to the 22 

Preserve during the preparation of the Records of Decision from the U.S. 23 

Army Corps of Engineers (Corps) and the Federal Highway 24 

Administration (FHWA). These parcels addressed concerns raised by the 25 

Environmental Protection Agency (EPA). 26 

• In January 2001, the Corps granted a Section 404 individual permit to fill 27 

114 acres of wetlands. This permit outlines extensive mitigation 28 

requirements. UDOT has since modified the Parkway design to reduce 29 

impacts. The proposed Parkway right-of-way has been narrowed from 30 

328 feet to 312 feet and contains 113 acres of wetlands. The Parkway 31 

footprint within right-of-way has been designed to further reduce direct 32 

wetland impacts from 113 acres to 103 acres. 33 

• In April 2001, an addendum to the 2000 Final EIS Mitigation Plan was 34 

approved by the Corps. The addendum plan addressed mitigation 35 

requirements from the 404 permit and presented a revised mitigation plan 36 
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for the entire 2,100-acre Legacy Nature Preserve. (The calculated areas 1 

from parcel descriptions totaled 2,098 acres, but geographic information 2 

system [GIS] data currently show the Preserve to be 2,105 acres. This 3 

report refers to the Preserve as encompassing 2,100 acres.)  4 

This area of 2,100 acres as described above is currently proposed by UDOT as 5 

the Legacy Nature Preserve, which has been developed as mitigation for direct 6 

and indirect impacts to wetlands and wildlife from the construction of the 7 

proposed Legacy Parkway (see Figure 4-1, Site Location Map, and Figure 4-2, 8 

Legacy Nature Preserve). Mitigation, monitoring, and reporting activities 9 

detailed in the 404 permit and addendum plan began in 2001 and have continued 10 

despite the legal injunction that halted construction of the Parkway. In January of 11 

2005, UDOT established a Collaborative Design Team (CDT) to provide 12 

recommendations to the Corps for adaptive and long-term management options 13 

for the Preserve.  14 

1.1 Objectives 15 

The principal objectives of this updated mitigation plan are as follows: 16 

• Present current mitigation requirements and goals consistent with Corps 17 

“Mitigation and Monitoring Proposal Guidelines” (December 30, 2004).   18 

• Provide a current status update on the implementation, monitoring, and 19 

reporting of mitigation requirements. Further details regarding mitigation 20 

activities are provided in annual status reports required by the 404 21 

permit. Annual status reports for the following years have been 22 

submitted to the Corps: 2001, 2002, 2003, and 2004. 23 

• Provide an overview of the current goals and objectives currently being 24 

developed by the CDT through a collaborative planning process to 25 

prepare an adaptive management plan for the preserve. The CDT is 26 

preparing the adaptive management plan within the framework of the 27 

mitigation plan and 404 permit requirements. The CDT has developed 28 

the following mission statement for the Preserve:  29 

“The Legacy Nature Preserve provides in perpetuity quality wildlife 30 

habitats for the purpose of mitigating impacts to wetlands and 31 

wildlife associated with the Legacy Parkway.” 32 

This mitigation plan does not discuss the adequacy of proposed mitigation. An 33 

“Analysis of the Adequacy of Wetlands and Wildlife Mitigation” is presented in 34 

Appendix E of the Legacy Parkway Supplemental EIS. Information regarding the 35 

wetlands functional assessment based on the HGM approach that was used to 36 
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help determine appropriate mitigation is provided in Appendix D of the 1 

Supplemental EIS. 2 

1.2 Responsible Parties 3 

John Thomas, Project Director 4 

Sylvia Hartley, Project Environmental Oversight Manager  5 

Utah Department of Transportation (UDOT) 6 

4001 South 700 East, Suite 450 7 

Salt Lake City, Utah 84107 8 

Phone 801.924.2070 9 

Fax 801.924.2071 10 

1.3 Applicant/Permittee 11 

John Thomas, Project Director 12 

Utah Department of Transportation (UDOT) 13 

4001 South 700 East, Suite 450 14 

Salt Lake City, Utah 84107 15 

Phone 801.924.2070 16 

Fax 801.924.2071 17 

1.4 Preparers of the Plan 18 

HDR Engineering, Inc. 19 

Mike Perkins, Primary Author 20 

MST, Environmental Science 21 

BA, Biology 22 

 23 

 24 

HDR Engineering, Inc. 25 

Terry Warner, PE, Co-author / Quality Check 26 

BS, Civil Engineering 27 

 28 

 29 

HDR Engineering, Inc. 30 

Kris Gruwell, Co-author 31 

BS, Wildlife Science 32 

 33 

 34 

 35 
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HDR Engineering, Inc. 1 

Rick Black, Quality Check 2 

PhD studies, Ecophysiology 3 

MS, Wildlife Ecology 4 

BS, Range and Wildlife Science 5 
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2.0 Project Requiring Mitigation 1 

The proposed Legacy Parkway and the mitigation site known as the Legacy 2 

Nature Preserve (Preserve) are both located within the project study area. Figure 3 

4-1, Site Location Map, provides the site location of both the project area and the 4 

adjacent mitigation site for the Preserve.  5 

2.1 Project Site Location 6 

UDOT is proposing to build the Legacy Parkway, which would extend 7 

approximately 14 miles from I-215 at 2100 North in Salt Lake City, Utah, 8 

northward to I-15 and US 89 near Farmington, Utah. This location is within both 9 

Salt Lake County and Davis County as shown in Figure 4-1, Site Location Map.  10 

2.2 Project Description 11 

The Parkway would be a four-lane, restricted-access, divided highway. A 12 

multiple-use trail for pedestrians, bicyclists, and equestrians would parallel the 13 

highway.  14 

The Parkway right-of-way contains 113 acres of jurisdictional wetlands. 15 

However, only 103 acres would be impacted by the highway footprint.  16 

2.3 Site Characteristics of Project Area Requiring Mitigation 17 

Many general characteristics of the project area are similar to the characteristics 18 

of the Mitigation area. The project area and surrounding project study area 19 

(including the mitigation site) is located within the Great Salt Lake ecosystem 20 

adjacent to the southeast shore of the Great Salt Lake. Unique features of this 21 

shallow, saline lake produce abundant brine shrimp and brine fly resources. 22 

These resources, along with a mosaic of adjacent wetland complexes, make the 23 

Great Salt Lake an internationally significant site for millions of migratory birds 24 

each year.  25 

Much of the area east of the lake has been disturbed by agricultural practices 26 

including heavy livestock grazing since the mid-1800s. Urban development 27 

began on higher elevations between the Great Salt Lake ecosystem to the west 28 

and the foothills of the Wasatch Mountains to the east. This development 29 

continues to spread eastward into the mountains and westward farther into the 30 

Great Salt Lake ecosystem. Currently, open space in Davis County is being 31 

developed at the rate of about 280 hectares (700 acres) per year (Sommerkorn 32 



 2.0 Project Requiring Mitigation 

October 2005 Mitigation Plan for the Legacy Nature Preserve 9 

2004), and much of this development is located within the Great Salt Lake 1 

ecosystem.  2 

The proposed Parkway right-of-way lies on the western edge of dense urban 3 

areas (residential and industrial) and generally passes through pasturelands, some 4 

developed areas, and undeveloped areas that are generally heavily disturbed and 5 

degraded. The Legacy Parkway forms the eastern boundary of the mitigation site 6 

in several locations (see Figure 2, Legacy Nature Preserve). Resource 7 

information specific to the project area (that is, the Legacy Parkway right-of-8 

way) is described in the sections below.  9 

2.3.1 Jurisdictional Areas 10 

The existing wetlands within the project area and surrounding project study area 11 

are part of the Great Salt Lake ecosystem. These wetlands and the uplands 12 

surrounding the wetlands act as a buffer between the Great Salt Lake to the west 13 

and intense development to the east. Many of the wetlands have been degraded 14 

by multiple human activities. The relative condition of these wetlands was 15 

evaluated using functional assessment models based on the HGM approach 16 

(described in Section 2.3.2).  17 

The seven wetland vegetation cover types in the project study area are forested, 18 

shrub-scrub, marsh, wet meadow, playa, unconsolidated shore, and open water. 19 

Appendix D of the Supplemental EIS provides a description of each wetland 20 

cover type.  21 

Although the Parkway right-of-way contains 113 acres of jurisdictional wetlands, 22 

only 103 acres would be directly impacted. For purposes of the mitigation 23 

analysis, it was assumed that all wetlands within the right-of-way would be 24 

directly impacted. The functional assessment also assumed that wetlands within 25 

1,000 feet of the right-of-way would be indirectly affected. Table 2-1 provides an 26 

overview of wetland impacts for UDOT’s proposed alternative (Alternative E).  27 
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Table 2-1. Wetland Cover Types Impacted by Parkway 1 

Alternative E Impacts (acres) 

Wetland Type Direct a Indirect 

Forested Wetland 0 0 

Shrub-Scrub 0 0 

Marsh 24 102 

Wet Meadow 65 306 

Playa 18 68 

Unconsolidated Shore 0 47 

Open Water 7 50 

Total  113  595 
a  Values are rounded to the nearest whole number.  Summing values 

would equal 114 acres, however 113 acres is accurate.  

2.3.2 Wetland Functions 2 

Impacts from the Parkway to wetland functions were calculated using functional 3 

assessment models that were developed for the project based on the 4 

hydrogeomorphic (HGM) approach. The HGM approach is a procedure for 5 

measuring the capacity of a wetland to perform various functions. HGM allows 6 

quantification of both direct and indirect impacts to wetland functions. That is, 7 

the HGM approach can quantify the loss of function for wetlands filled, and the 8 

partial loss of function of wetlands that will be located next to the proposed 9 

project once it is built. The Legacy wetlands functional assessment team 10 

developed low-resolution models based on the HGM approach in which wetland 11 

basins were delineated and classified into three broad wetland classes (or HGM 12 

categories):  13 

• Basin depressional. The hydrology of basin depressional wetlands 14 

generally enters via surface water runoff, is detained in a closed basin 15 

and primarily leaves through evaporation. 16 

• Groundwater slope. Slope wetlands are supported by hydrology 17 

originating from springs, seeps and / or high groundwater and have an 18 

elevated inlet with a downward, horizontal flow. 19 

• Lacustrine fringe. Lacustrine wetlands are located near the Great Salt 20 

Lake and receive hydrologic support from the lake. 21 

Each of the three HGM classes can support the same wetland cover types (e.g. 22 

marsh, wet meadow, etc.) depending on factors such as the depth and duration of 23 

hydrology. As shown in Table 2-2, these wetlands perform many different 24 

functions.  25 
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Table 2-2. HGM Wetland Functions (FCUs) 1 

Function 
Groundwater 

Slope 
Basin 

Depressional 
Lacustrine 

Fringe 

Hydrology    

Surface Water Detention and Storage − + + 

Maintain Wetland Hydrology + + + 

Energy Dissipation − − + 

Biogeochemistry    

Particulate Retention − + − 

Elements/Compounds Retention, Conversion, 
and Release 

+ + + 

Net Organic Compound Accumulation and 
Element Cycling 

+ + + 

Organic Carbon Export + − + 

Flora and Fauna Habitat Support    

Maintain Characteristic Vegetation + + + 

Maintain Characteristic Invertebrate Food Webs + + + 

Maintain Characteristic Vertebrate Habitats + + + 

Maintain Landscape-Scale Biodiversity + + + 

Maintain Habitat Interspersion and Connectivity + + + 

Notes: 
+ Carries out function 
− Does not carry out function to a substantial degree 

Source: Appendix D of the Supplemental EIS 

Based on the functions in Table 2-2 and available information on implementing 2 

the HGM approach, an interagency functional assessment team for the project 3 

developed models to describe the following five functions: 4 

1. Maintain Wetland Hydrology  5 

2. Removal of Dissolved Elements and Compounds 6 

3. Particulate Retention 7 

4. Habitat Structure 8 

5. Habitat Connectivity, Fragmentation, Patchiness 9 

These five assessment model functions are described in detail in Appendix D of 10 

the Supplemental EIS. Impacts from the Parkway to these wetland functions were 11 

calculated with the assessment models. The results are presented in Table 2-3.  12 
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Table 2-3. Wetland Impacts by Functional Capacity Units (Total FCUs 1 
Impacted) 2 

Wetland 
Type 

FCU 1 
(Maintain 
Wetland 

Hydrology) 

FCU 2 
(Removal of 
Dissolved 

Elements and 
Compounds) 

FCU 3 
(Particulate 
Retention) 

FCU 4 
(Habitat 

Structure 

FCU 5    
(Habitat 

Connectivity, 
Fragmentation, 

Patchiness) 

Basin 
Depressional 53  53  56  32  51  

Groundwater 
Slope 30  30  24  27  32  

Lacustrine 
Fringe 67 45  46  40  47  

According to the results in Table 2-3, all functions would be impacted by the 3 

project and the extent of these impacts varies by wetland class. The project tends 4 

to impact the hydrology function (Function 1) more than other functions because 5 

the model considers a four-lane paved roadway to be a major barrier that can 6 

disrupt of impair the hydrology of a wetland. The results in Table 2-3 above 7 

represent a worst-case scenario because the functional assessment models 8 

assumed all wetlands within the right-of-way would be filled and they did not 9 

incorporate significant project mitigation measures (such as vegetated filter strips 10 

to improve stormwater runoff water quality and equalization culverts to maintain 11 

hydraulic connectivity across the Parkway) to minimize or avoid indirect 12 

impacts. Appendix E of the Supplemental EIS provides additional information on 13 

impacts to wetland functions. 14 

2.3.3 Hydrology / Soils / Topography and Wildlife Habitat / Vegetative Cover 15 

The following hydrological sources in the project study area sustain wetlands:  16 

• Shallow water table (groundwater) 17 

• Small tributaries to Jordan River and Great Salt Lake 18 

• Irrigation ditches and canals 19 

• Storm event runoff 20 

• Snowmelt 21 

• Direct precipitation  22 

• Agricultural runoff 23 

• Fluctuations in Great Salt Lake surface elevation 24 

• Jordan River 25 

The wetlands in the project area and surrounding study area are located near the 26 

bottom of a closed Great Salt Lake U.S. Geological Survey (USGS) watershed 27 

(Cataloging Unit: 16020310). Water flows into the system via rivers, intermittent 28 
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and perennial streams, and groundwater. The hydrology of the Jordan River is 1 

largely controlled by outlet facilities at Utah Lake and diversion structures along 2 

its 50-mile course to the Great Salt Lake. The major diversion structure on the 3 

Jordan River is the Surplus Canal Diversion, located at about 2100 south in Salt 4 

Lake City. The Surplus Canal is a deep, wide canal that diverts a portion of the 5 

Jordan River’s flow across the less-populated northwest quadrant of Salt Lake 6 

City and conveys water to managed wetlands, agricultural lands, and the Great 7 

Salt Lake. 8 

According to the preliminary results of a piezometer study described in Section 9 

4.10 of the Supplemental EIS, the groundwater that supports wetlands in the 10 

study area is derived largely from the vertical flow of water from deeper aquifers. 11 

Irrigation, other surface waters, and precipitation are secondary sources of 12 

hydrology for the shallow groundwater table.  13 

Topography within the project area and throughout the project study area is very 14 

gentle. A typical degree of slope within the mitigation area is about 10 to 15 feet 15 

of elevation change for every linear mile, which leads to very shallow slope 16 

ratios. The shallow slope ratios result in slow hydrologic flows, which allow 17 

pollutants to settle out of the water flow, volatilize, and be absorbed by 18 

vegetation.  19 

Soils near the Jordan River floodplain in the southeast portion of the study area 20 

are predominantly Logan silty clay loam. A small portion of the eastern portion 21 

of the floodplain is composed of the Arave-Saltair complex (NRCS 1968). Both 22 

of these soil-mapping units are alkaline, are poorly to very poorly drained, and 23 

have a shallow water table. 24 

Soils located higher than and farther east of the Jordan River and Great Salt Lake 25 

floodplains are generally deep and somewhat poorly to very poorly drained Also, 26 

because they formed on low lake terraces, these soils are affected by salts and 27 

alkali. Soil permeability is generally slow. Soil series present are Warm Springs, 28 

Payson, Airport, Arave, and Saltair (NRCS 1968). All of these soil series are 29 

hydric soils, except for Warm Springs. 30 

Vegetation communities within the project area and surrounding study area have 31 

been characterized and classified to delineate broad habitat types for wildlife use. 32 

Wetland communities as defined for wildlife use are predominantly hydric 33 

meadow, sedge/cattail, and mudflat/pickleweed. A few areas are classified as 34 

open water. Limited riparian areas occur in sparsely distributed patches along 35 

stream corridors (in jurisdictional and non-jurisdictional areas).  36 

Note that the habitat classifications are similar to the wetland cover types 37 

presented for jurisdictional wetlands (Section 2.1.1) with a few differences: 38 
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jurisdictional wetlands classified as forested or shrub-scrub were classified for 1 

wildlife use as riparian habitat, and unconsolidated shore wetlands were 2 

classified for wildlife use as either riparian or open water. Jurisdictional wet 3 

meadows were classified as hydric meadows, playas were classified as 4 

mudflat/pickleweed, and marsh wetlands were classified within the sedge/cattail 5 

community. Differences are discussed in greater detail in Appendix B of the 6 

wildlife technical memorandum. 7 

Uplands consist of pasture, cropland, and salt desert scrub habitats. Many 8 

noxious and invasive species are common to the study area and are dominant in 9 

disturbed areas. Descriptions of the vegetation community types identified in the 10 

project area are provided below. 11 

Hydric Meadow 12 

Hydric meadows are located throughout the project study area, are 13 

mainly somewhat saline, and are not perennially inundated or saturated. 14 

Under these conditions, saltgrass (Distichlis spicata) is the dominant 15 

plant species, followed by little barley (Hordeum pusillum) and foxtail 16 

barley (Hordeum jubatum).  17 

A few hydric meadows are less saline and are supported by a greater 18 

hydrologic flow. Dominant species in these areas include wiregrass 19 

(Juncus balticus), Nuttail’s alkali grass (Pucinellia nuttailiana), sedge 20 

mouse-tail (Myosurus aristatus), foxtail barley, and creeping spikerush 21 

(Eleocharis palustris). Salt cedar (Tamarix ramosissima) and purple 22 

loosestrife (Lytrum salicaria) have also invaded many hydric meadows 23 

in the project study area. 24 

Sedge/Cattail 25 

Sedge/cattail communities occur intermittently with hydric meadows and 26 

playas in the Jordan River floodplain, and sedge/cattail habitat becomes 27 

more common to the west of Centerville in the northwest part of the 28 

project study area. The dominant vegetation species found in emergent 29 

marshes are broad-leaf cattail (Typha latifolia), hardstem bulrush 30 

(Scirpus acutus), alkali bulrush (Scirpus maritimus), and common reed 31 

(Phragmites australis). 32 

Mudflat/Pickleweed 33 

Mudlflat/pickleweed habitat is common in the lower (western) parts of 34 

the project study area, mainly below 4,212 feet in elevation. Within most 35 

playas, pickleweed (Salicornia europaea) is dominant. Iodine bush 36 
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(Allenrolfea occidentalis), saltgrass, and little barley occur along some 1 

playa fringes, depending on soil salinity. There are some alkaline playas 2 

located at slightly higher elevations (4,216 to 4,220 feet). These playas 3 

are dominated by western seepweed (Suaeda occidentalis) and may also 4 

contain iodine bush, pickleweed, little barley, and saltgrass. 5 

Open Water 6 

Some open water habitats in the project study area are not true wetlands, 7 

but were delineated as jurisdictional waters of the U.S. Other open water 8 

areas that are considered non-jurisdictional are features such as cement-9 

lined, human-made ponds and canals. Aquatic vegetation is very limited 10 

in these areas. 11 

Riparian 12 

Riparian habitat has a limited occurrence in sparsely distributed patches 13 

along stream corridors across the project study area. The riparian areas 14 

along the Jordan River are greatly reduced and severely degraded by 15 

human activity compared to natural conditions. The river provides 16 

hydrology to support coyote willow (Salix exigua), fremont cottonwood 17 

(Populus fremontii), Russian olive (Elaeagnus angustifolia), salt cedar, 18 

Siberian elm (Ulmus pumila), cattails, hardstem bulrush, and common 19 

reed. Several streams run east to west across the study area and contain 20 

limited riparian habitat with similar species composition. 21 

Pasture 22 

Many pasturelands in the project study area were naturally salt desert 23 

scrub habitats that have been cleared of woody vegetation, generally 24 

above 4,212 feet in elevation. Some pastures have been planted with 25 

various pasture grasses, but noxious or invasive species have invaded 26 

and dominate many of these areas. Wheatgrass species (Elymus spp.) 27 

dominate some pasture lands, while the following noxious or invasive 28 

species are common to many pastures in the study area: Russian 29 

knapweed (Acroptilon repens), Scotch thistle (Onopordum acanthium), 30 

Canada thistle (Cirsium arvense), field bindweed (Convolvulus arvensis), 31 

Dyer’s woad (Isatis tinctoris), perennial pepperweed (Lepedium 32 

latifolium), curly cup gumweed (Grindelia squarrosa), kochia (Kochia 33 

scoparia), cheatgrass (Bromus techtorus), Japanese brome (Bromus 34 

japonicus), bulbous bluegrass (Poa bulbosa), broom snakeweed 35 

(Gutierrezia sarothrae), whitetop (Cardaria draba), bur buttercup 36 

(Ranunculus testiculatus), and storksbill (Erodium cicutarium). 37 
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Cropland 1 

Many uplands throughout the project study area have been manipulated 2 

for agricultural purposes. Alfalfa (Medicago sativa) and wheatgrass 3 

species dominate several cultivated or once-cultivated areas. Noxious or 4 

invasive species similar to those found in pasturelands are common in 5 

feral croplands. 6 

Salt Desert Scrub 7 

Salt desert scrub habitat is the dominant natural upland community in the 8 

project study area. Where these areas have not been converted to 9 

croplands or heavily manipulated pastures, scrub communities are 10 

common within the study area from 4,212 to 4,220 feet. Dominant 11 

species in this community include greasewood (Sarcobatus 12 

vermiculatus), iodine bush, saltbush (Atriplex spp.), saltgrass, and barley. 13 

Noxious or invasive species similar to those found in pasturelands also 14 

occur in this habitat, but to a lesser extent in relatively undisturbed areas. 15 

Each of the wildlife habitat types delineated by vegetative cover in the project 16 

study area would be impacted by the Legacy Parkway. Table 2-4 provides the 17 

area of direct habitat loss for each community type. 18 

Table 2-4. Habitats in Project Area (Legacy Parkway right-of-way) 19 

Wildlife Habitat Type Alternative E (acres) 

Wetland Complex/Riparian Habitats 

Hydric meadow 75.6 

Sedge/Cattail 24.2  

Mudflat/Pickleweed 16.3  

Open Water 9.6  

Riparian 3.8  

Total Wetland Complex/Riparian Habitat 129.5  

Upland Habitats  

Pasture 201.8 

Cropland 129.3 

Salt Desert Scrub 127.2 

Total Upland Habitat 458.3 

Developed Land 277.3 

Wetland complex/riparian wildlife habitat is not categorized in the same manner as 
“jurisdictional wetlands” are (as defined in Draft Supplemental EIS Section 4.12, 
Wetlands). Wetland complex/riparian wildlife habitat includes jurisdictional areas as well as 
non-jurisdictional riparian areas and other mesic habitats. This difference is discussed in 
greater detail in Appendix B of the wildlife technical memorandum. 
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A total of 129.5 acres of wetland complex/riparian habitats would be impacted by 1 

the Parkway, consisting mostly of hydric meadow (75.6 acres), sedge/cattail 2 

(24.2 acres), and mudflat/pickleweed (16.3 acres). A total of 458.3 acres of 3 

upland habitats would be directly impacted, consisting of pasture (201.8 acres), 4 

cropland (129.3 acres), and salt desert scrub (127.2 acres). Additionally, 277.3 5 

acres of developed land would be impacted.  6 

3.0 Mitigation Design for the Legacy Nature Preserve 7 

3.1 Basis for Design  8 

Throughout the process of developing appropriate mitigation for impacts to 9 

wetland and wildlife resources from the proposed Legacy Parkway, the lead 10 

agencies, technical consultants, and resource agencies developed concepts for the 11 

Preserve. As described in Section 1.0, Introduction, the 2001 Corps 404 permit 12 

detailed mitigation requirements for the 2,100-acre Preserve. In January of 2005, 13 

UDOT established a Collaborative Design Team (CDT) to provide 14 

recommendations to the Corps for adaptive management goals and procedures to 15 

guide long-term management options for the Preserve. The Collaborative Design 16 

Team (CDT) has developed the following mission statement for the Preserve:  17 

“The Legacy Nature Preserve provides in perpetuity quality wildlife 18 

habitats for the purpose of mitigating impacts to wetlands and wildlife 19 

associated with the Legacy Parkway.”  20 

In order to fulfill this mission, the following primary mitigation objectives have 21 

been incorporated into the Preserve’s mitigation package: 22 

• Preservation. Open space in Davis County is being developed at the rate 23 

of about 280 hectares (700 acres) per year (Sommerkorn 2004). All 24 

mitigation properties would be purchased and deed restricted to protect 25 

wetland and upland habitats in perpetuity from encroaching development 26 

and to buffer adjacent areas important for wildlife in the Great Salt Lake 27 

ecosystem such as the Farmington Bay Waterfowl Management Area. 28 

Because of the threat of future development the importance of wetlands 29 

and uplands to the Great Salt Lake Ecosystem that are located west of 30 

Parkway alignment, preservation was favored over wetlands creation. 31 

Preservation accounts for about 30% of total mitigation credits calculated 32 

using the project’s functional assessment models. The model calculations 33 

for determining the adequacy of mitigation are explained in detail in 34 

Appendix E of the Supplemental EIS. 35 
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• Enhancement and Restoration. Mitigation properties in the Preserve 1 

have been subject to years of human activities and disturbances (such as 2 

draining groundwater, filling wetland areas, dumping, flood irrigation, 3 

and grazing) that have caused extensive hydrologic alterations to and 4 

degradation of wetland and upland habitats. Enhancement and restoration 5 

measures would increase wetland functions in the Preserve and the 6 

overall productivity of wildlife habitats. The majority of the calculated 7 

mitigation credits are attributed to restoration measures (62%). 8 

• Creation. After the Corps’ Record of Decision was issued, UDOT and 9 

the Corps modified the mitigation plan and developed conceptual plans 10 

for drilling two artesian wells to create wetlands that would mitigate for 11 

the loss of groundwater-slope wetlands. The wetland functional 12 

assessment models were used to calculate the level of wetland function 13 

that would result from the creation of 12 acres of wetlands in which 14 

hydrology would be provided by the development of artesian flow. 15 

Relative to other mitigation components, very little credit has been 16 

calculated for wetlands creation (8% of total mitigation credits).  17 

The Preserve lands are an integral part of the existing wetland and associated 18 

upland habitat complexes along the eastern shore of the Great Salt Lake that 19 

currently provide foraging, nesting, and staging habitat for millions of migratory 20 

waterfowl, shorebirds, and other wildlife each year. The preservation, 21 

enhancement/restoration, and creation of habitats within the Preserve would 22 

provide a regional benefit to wildlife. The Preserve would become a major link in 23 

the chain of protected ecological areas along the shoreline of the Great Salt Lake.  24 

This plan provides a summary of the three quantitative methods used to compare 25 

impacts versus mitigation: wetland area (jurisdictional areas in acres), HGM 26 

functional capacity units (FCUs), and wildlife habitat/vegetative cover (in acres). 27 

3.1.1 EIS Technical Reports 28 

Several technical reports were completed to provide input into the mitigation 29 

planning process (see Appendix B3 of the 2000 Final EIS). Various types of data 30 

were collected to provide a better understanding of the Legacy Nature Preserve 31 

properties and the feasibility of various mitigation possibilities. UDOT conducted 32 

a jurisdictional wetland delineation of Preserve properties. Data were collected 33 

using aerial photography, ground surveys, and other means. Digital terrain 34 

modeling was utilized to portray Preserve topography and to develop contour 35 

maps with 0.25-meter intervals.  36 

To ascertain Preserve hydrology, survey data were collected for 39 Jordan River 37 

cross-sectional profiles. Several sources of Jordan River discharge data were 38 
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evaluated for use. Records of the Utah Division of Water Rights of allocation of 1 

lower Jordan River surface water and project area groundwater were reviewed. 2 

Aerial photographs of the proposed Preserve area dating from 1965 to 1999 were 3 

reviewed.  4 

Numerous alternatives for reconnecting the Jordan River with its floodplain on 5 

the Preserve were evaluated through in-depth hydraulic modeling and an 6 

accompanying report. Surface and subterranean drainage features on the Preserve 7 

were studied through field reconnaissance and study of aerial photos and field 8 

investigation using electromagnetometry. 9 

3.2 Mitigation Site Location 10 

The Legacy Nature Preserve (Preserve) is located within the Great Salt Lake 11 

ecosystem adjacent to the southeast shore of the Great Salt Lake and surrounding 12 

wetland complexes. The Preserve is located adjacent to and west of the proposed 13 

Legacy Parkway within the project study area near the southeast shore of the 14 

Great Salt Lake. Figure 4-1, Site Location Map, provides the Preserve 15 

(mitigation) site location, project area, and study area. 16 

3.3 Mitigation Site Characteristics 17 

The most common wetland types found within the project area are also common 18 

to the Preserve. The wetlands in the Preserve are similar in type and size to those 19 

found in the proposed Parkway right-of-way, but the Preserve contains larger 20 

areas of contiguous habitats in comparison to habitats fragmented by 21 

development that are more common to the project area.  22 

The Preserve also contains important and unique ecological features such as relic 23 

channel meanders and oxbows that are remnants of Jordan River floodplain, a 24 

high-functioning wet meadow complex, and alkaline playas that are 25 

geomorphically unique to the region. In order to develop mitigation and 26 

management objectives that are specific to the respective ecological 27 

communities, the Preserve has been divided into five management areas 28 

(previous names are listed below in parentheses):  29 

1. Riverine (Mini–Jordan River) 30 

2. Evaporative Basins (Mini–Great Salt Lake) 31 

3. Alkali Flats and Slope Wetlands (Upper Playas) 32 

4. Wet Meadow – Corps Reference Wetland (HGM Wet Meadow) 33 

5. Farmington Bay (Northern Properties) 34 
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Figure 3A and 3B, Legacy Nature Preserve Management Areas, shows the 1 

location of each the Preserve’s five management areas. The following sections 2 

discuss characteristics specific to the Preserve and its five management areas. 3 

3.3.1 Ownership Status 4 

UDOT began purchasing properties designated for the Preserve in 2001. Prior to 5 

ownership by UDOT, the properties were owned by private citizens, local 6 

municipalities, and counties. UDOT is required to record a Covenant and Use 7 

Restriction with a Recorder of Deeds for all mitigation lands. These restrictions 8 

are outlined in the 2001 404 permit and include management of mitigation lands 9 

for wildlife, no discharge of dredged material or fill, no excavation, no alteration 10 

of vegetation, no vehicle access except as related to mitigation activities and 11 

maintenance, and no hydrologic modifications except as described in the 12 

mitigation or management plans for the Preserve, subject to approval by the 13 

Corps. 14 

Since 2001, UDOT has acquired about 90% of all properties designated for 15 

mitigation and continues to work on acquiring the remaining parcels. UDOT has 16 

committed to the Corps that it will obtain the entire mitigation area in fee title. If 17 

UDOT determines that acquisition of any particular parcel is infeasible, UDOT 18 

could purchase alternative mitigation property subject to Corps approval. 19 

3.3.2 Jurisdictional Areas 20 

The 2,100-acre Preserve contains 778 acres of jurisdictionally delineated 21 

wetlands. As classified by the project’s HGM-based categories, the Preserve 22 

contains 481 acres of lacustrine fringe wetlands, 157 acres of basin depressional 23 

wetlands, and 141 acres of groundwater slope wetlands. Table 3-1 provides 24 

wetlands in the Preserve as classified by vegetation cover type when field data 25 

were collected for the delineation in 1997.  26 
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Table 3-1. Jurisdictional Wetlands in the Preserve by Cover Types  1 

Jurisdictional Areas Acres (1997)a 

Marsh 147 

Wet Meadow 352 

Playa 226 

Unconsolidated Shore  48 

Open Water  6 

Total  778 
a Values are rounded to the nearest whole number.  Summing the values would 

equal 779 acres, however, 778 is accurate. This does not include the planned 
creation of 12 acres of slope wetlands using artesian wells or the 8 acres of 
wetlands physically restored by re-establishment, see Table 3-2. 

As with the project study area and the Parkway right-of-way, wet meadow in the 2 

Preserve (352 acres) is the most common wetland cover type. The Preserve also 3 

contains a relatively large amount of playa wetlands (226 acres) and marsh 4 

wetlands (147 acres).  5 

As described in Section 2.0, the proposed Legacy Parkway right-of-way contains 6 

113 acres of jurisdictional wetlands. Table 3-2 compares potential wetland 7 

impacts in acres to wetlands in the Preserve, by each wetland vegetation cover 8 

type and according to different kinds of mitigation measures. 9 
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Table 3-2. Area Impacted Versus Mitigation (Acres) 1 

IMPACTS MITIGATION 

Jurisdictional 
Areas 

Direct 
Impacts a 

Active 
Restoration b 

Overall 
Restoration c Creation 

Re-
establishment d 

Mitigation 
Total e 

Marsh 24 34 113 0 0 147 

Wet Meadow 65 90 262 12 8 372 

Playa 18 63 163 0 0 226 

Unconsolidated 
Shore 

0 0 48 0 0 48 

Open Water 7 2 4 0 0 6 

Total  113 189 589 12 8 798 
a This analysis assumes that all wetlands within the Parkway right-of-way would be filled. 
b Active restoration encompasses measures such as modifications to hydrology (for example, restoring water to the Jordan River 

floodplain, filling in drainage ditches, and relocating artesian wells to restore wetland hydrology).  
c Overall restoration includes measures implemented throughout the Preserve such as site protection (external fencing), control of 

noxious / invasive species, removal of trash and debris, and removal of land uses such as livestock grazing to manage lands for 
wildlife.  

d  Re-establishment on the Preserve consists of removing fill material at several dump sites resulting in rebuilding former wetlands to 
yield a gain of wetland acres.  

e Values are rounded to the nearest whole number.  Summing the values in the impacts column would equal 114 acres, 113 acres is 
correct. Similarly, summing the values in the Mitigation Total column would equal 799 acres, however, 798 is accurate. 

Within the Preserve, 778 acres (the sum of total Active Restoration plus Overall 2 

Restoration) of delineated jurisdictional wetlands would be preserved and 3 

restored. Active restoration includes measures such as modifications to 4 

hydrology. Overall restoration encompasses measures implemented throughout 5 

the Preserve. An additional 8 acres of wetlands (mapped without jurisdictional 6 

determination) have been physically reestablished by removing dumpsites and 7 

fill material and 12 acres are accounted for by creation measures. All of these 8 

different kinds of mitigation are described further in Section 3.4, Mitigation 9 

Goals and Objectives. The additional 20 acres plus the original 778 acres total to 10 

798 acres of wetlands mitigation. Actual direct impacts for Alternative E would 11 

be 103 acres (113 acres in the right of way). The area ratio of total mitigation 12 

wetlands (798 acres) to direct wetlands impacted (103 acres) is 7.7:1. 13 

3.3.3 Wetland Functions 14 

To provide baseline information regarding wetland functions in the Preserve, the 15 

functional assessment models were used to calculate the existing conditions of 16 

Preserve wetlands in terms of functional capacity units. The baseline calculations 17 

provided in Table 3-3 were performed in 2001 prior to implementing mitigation 18 

measures.  19 
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Table 3-3. Baseline Conditions of Preserve Wetland Functions by Functional 1 
Capacity Units (FCUs) 2 

HGM Category Acres 

Function 1 
(Maintain 
Wetland 

Hydrology) 

Function 2  
   (Removal of 

Dissolved 
Elements and 
Compounds) 

Function 3  
(Particulate 
Retention) 

Function 4    
   (Habitat 
Structure) 

Function 5 
(Habitat 

Connectivity, 
Fragmentation, 

Patchiness) 

Depressional 157 122 121 135 93 106 

Slope 141 142 106 118 125 133 

Lacustrine Fringe 481 336 363 305 238 261 

Within each wetland class, the quality of each function varies. On a functional 3 

rating scale that ranged from low to high relative to existing functional quality of 4 

study area wetlands, about half of the wetlands in the Preserve were rated 5 

medium and nearly half of the remaining wetlands were rated high-to-medium. A 6 

few wetlands were rated either low or high. As shown in Table 3-3 above, the 7 

majority of FCUs in the Preserve were calculated for wetlands classified as 8 

lacustrine fringe, mainly because there are more acres of this class of wetland 9 

than other HGM-based classes. Appendix D and Appendix E of the Supplemental 10 

EIS discuss wetland functions for the study area and the Preserve in greater 11 

detail. 12 

To generate mitigation credits (in FCUs), the effects of proposed mitigation 13 

measures were quantified as the amount of improvement from baseline 14 

conditions for wetland functions in the Preserve. Table 3-4 compares FCUs 15 

calculated for impacts versus mitigation FCUs.  16 

Table 3-4. Comparison of FCUs by HGM Function and Category –     Total 17 
FCUs Impacted (Preserve FCU Mitigation Credits)  18 

Wetland Type 
Function 

1 
Function 

2 
Function 

3 
Function 

4 
Function 

5 

Basin 
Depressional 53 (32) 53 (33) 56 (43) 32 (69) 51 (59) 

Groundwater 
Slope 30 (35) 30 (36) 24 (53) 27 (48) 32 (47) 

Lacustrine Fringe 67(105) 45 (105) 46 (133) 40 (249) 47 (174) 

Through mitigation, the wildlife habitat function (Function 4) received the most 19 

benefit. This is because the other functions in the Preserve are in a relatively 20 

higher functioning condition and therefore cannot be improved as much. 21 

Additional discussion of functional assessment units in Table 3-4 is provided in 22 

Appendix E of the Supplemental EIS. 23 
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3.3.4 Hydrology / Topography and Wildlife Habitat / Vegetative Cover 1 

Throughout the project study area including the Preserve, shallow groundwater is 2 

the principal hydrologic source to sustain wetlands. About 700 acres of the 3 

2,100-acre Preserve lie within the 100-year Federal Emergency Management 4 

Agency (FEMA) floodplain elevation for the Great Salt Lake (4,212 feet) and 5 

flooding is also an infrequent source of water for area wetlands. A Great Salt 6 

Lake inundation analysis for the Preserve is provided in Section 3.0 of Appendix 7 

E of the Supplemental EIS. The 2,100-acre Preserve consists of a mosaic of 8 

different upland and wetland vegetation communities that provide habitat for a 9 

variety of wildlife species. Specific baseline characteristics of the Preserve for 10 

each of the five management areas are described below.  11 

Riverine (Mini–Jordan River) 12 

The Riverine management area (MA) is 204 acres in size and is located 13 

in the southwest part of the Preserve adjacent to the Jordan River and 14 

within the river’s historic floodplain (see Figure 3, Legacy Nature 15 

Preserve Management Areas). Prior to extensive modifications to the 16 

river (such as dikes, diversions, and channelization), the Jordan River 17 

within this area was a sinuous, meandering stream with low bed slopes, 18 

low channel energy, fine-grained and cohesive bank materials, a fine-19 

grained bedload, and low lateral migration rates (Inter-Fluve 1999). 20 

Currently, this reach of the Jordan River is aggrading and has been 21 

dredged periodically; dredging was last performed by Davis County in 22 

1990 (Smith 1998). The historic processes driven by flood/scour, fluvial 23 

dynamism, and sedimentation rarely occur at the present time. The river 24 

no longer floods naturally into the relic channel meanders and oxbows 25 

throughout this MA, but water has periodically collected in these 26 

channels from surface runoff, irrigation tail water and back-flooding of 27 

the State Canal (which is diverted from Jordan River near the northern 28 

limits of the evaporative basins management area).  29 

This MA mainly lies below the FEMA floodplain designation for the 30 

Great Salt Lake (4,212 feet) and is thereby subject to inundation from the 31 

Great Salt Lake when the lake level approaches historically high water 32 

levels.  33 

The diversity of vegetation communities in the Riverine MA is evidence 34 

of a naturally dynamic system. This MA includes wetland 35 

complex/riparian communities such as hydric meadow, sedge/cattail, 36 

riparian, and mudflat/pickleweed. Upland communities are 37 

predominantly salt desert scrub with some pasturelands.  38 
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Common plant species in the hydric meadows are saltgrass (Distichlis 1 

spicata), little barley (Hordeum pusillum), and foxtail barley (Hordeum 2 

jubatum).  3 

The historic river channels are dominated by sedge/cattail communities. 4 

The dominant vegetation species are alkali bulrush (Scirpus maritimus), 5 

hardstem bulrush (Scirpus acutus), alkali bulrush (Scirpus maritimus), 6 

broad-leaf cattail (Typha latifolia), and common reed (Phragmites 7 

australis). Some parts of the floodplain channels are dominated by 8 

pickleweed, common cocklebur (Xanthium strumarium), or curly dock 9 

(Rumex crispus). 10 

Within the mudflat/pickleweed habitats, pickleweed (Salicornia 11 

europaea) is dominant and occurs throughout the playas (mudflats) or 12 

along fringes, depending on soil salinity and hydrology. Saltgrass and 13 

iodine bush (Allenrolfea occidentalis) also occur along fringes.  14 

The woody riparian areas along the Jordan River in this MA are 15 

presently minimal but limited areas contain vegetation similar to that in 16 

riparian habitat throughout the study area: coyote willow (Salix exigua), 17 

Russian olive (Elaeagnus angustifolia), salt cedar (Tamarix 18 

ramosissima), and Siberian elm (Ulmus pumila).  19 

Salt desert scrub habitats vary in quality within the Riverine MA. Some 20 

patches are heavily vegetated with native shrubs and few exotics, while 21 

others are dominated by non-native vegetation with few shrubs. 22 

Dominant species in this community include greasewood (Sarcobatus 23 

vermiculatus), iodine bush, saltbush (Atriplex spp.), wheatgrass (Elymus 24 

spp.), cheatgrass (Bromus techtorus), and bulbous bluegrass (Poa 25 

bulbosa). 26 

Pasture habitats in this MA are generally dominated by wheatgrass 27 

species where naturally salt desert scrub habitats have been cleared of 28 

woody vegetation. Particularly disturbed patches are dominated by 29 

noxious and invasive species such as Russian knapweed (Acroptilon 30 

repens), Scotch thistle (Onopordum acanthium), field bindweed 31 

(Convolvulus arvensis), cheatgrass (Bromus techtorus), and whitetop 32 

(Cardaria draba). 33 

Evaporative Basins (Mini–Great Salt Lake) 34 

The Evaporative Basins MA is 234 acres in size and also lies within the 35 

historic floodplain of the Jordan River, adjacent to and north of the 36 

Riverine MA. Channels from the Riverine MA feed the depressional 37 
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basins of this area. Although the natural flooding pattern of the Jordan 1 

River has been eliminated, a majority of this site has experienced 2 

seasonal inundation in recent years as a result of back-flooding by the 3 

State Canal, which runs along the northern end of this MA at the 4 

Preserve boundary. 5 

This MA is also located below 4,212 feet within the FEMA floodplain 6 

for the Great Salt Lake and was generally inundated when high lake 7 

levels occurred in the 1980s. After water recedes below this MA, the 8 

remaining water gradually evaporates from these shallow basins, 9 

resulting in a relatively saline environment. However, agricultural land 10 

use practices (such as draining shallow groundwater and irrigation) 11 

during the last 100 years and periodic back-flooding from the State Canal 12 

have flushed out salts and thus lowered soil salinity in the basins more 13 

than what might normally be expected. 14 

Uplands and wetlands in the Evaporative Basins MA are distributed in 15 

patches. The same vegetation communities found in the Riverine MA 16 

also occur in this area: mudflat/pickleweed, hydric meadow, 17 

sedge/cattail, riparian, salt desert scrub, and pasture. Additionally, 18 

portions of this MA were classified as cropland; however, they currently 19 

may appear indistinguishable from pasture habitats.  20 

Common plant species are similar to those in the Riverine MA, but the 21 

Evaporative Basins MA contains a greater portion of large, depressional 22 

wetland basins rather than narrow, sinuous channels found in the 23 

Riverine MA. Common reed, considered invasive, dominates parts of 24 

some basins. 25 

Alkali Flats and Slope Wetlands (Upper Playas) 26 

The Alkali Flats and Slope Wetlands MA is 823 acres in size and is 27 

located adjacent to and east of both the Riverine and Evaporative Basins 28 

MAs. This MA consists primarily of ancient lake-bottom depressions 29 

with alkaline soils and is located primarily above the FEMA floodplain 30 

elevation for the Great Salt Lake (4,212 feet). The Alkali Flats and Slope 31 

Wetlands MA provides habitat during times of high Great Salt Lake 32 

elevations. This MA has been degraded through the alteration of natural 33 

hydrology overgrazing, invasion of non-native vegetation, habitat 34 

fragmentation and the clearing of vegetation for dirt roads and other 35 

infrastructure. Several ditches and drains are located across this MA and 36 

appear to drain adjacent wetlands and lower the naturally shallow water 37 

table. 38 
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Salt desert scrub is the most common vegetation community of this MA, 1 

followed by mudflat/pickleweed and hydric meadow. Although common 2 

plant species include those listed for the Riverine MA, much of the scrub 3 

habitat is degraded and is now dominated by noxious or invasive species. 4 

Problem species include field bindweed, Russian knapweed, Scotch 5 

thistle, Canada thistle (Cirsium arvense), Dyer’s woad (Isatis tinctoris), 6 

perennial pepperweed (Lepedium latifolium), kochia (Kochia scoparia), 7 

cheatgrass, and whitetop.  8 

Most of the playas’ alkali flats (mudflats) maintain populations of 9 

western seepweed (Suaeda occidentalis) rather than pickleweed; 10 

seepweed is more tolerant of the alkaline soils common to this MA. Salt 11 

grass and iodine bush are also common along playa fringes. 12 

The hydric meadows in the upper playas and associated upland areas are 13 

similar to those in the floodplain area. Dominant vegetation consists of 14 

saltgrass, foxtail barley, little barley, and Baltic rush (Juncus balticus). A 15 

few of the wetter areas such as ditch banks have been invaded with 16 

poison hemlock (Conium maculatum) and purple loosestrife (Lythrum 17 

salicaria). 18 

Wet Meadow – Corps Reference Wetland (HGM Wet Meadow) 19 

The Wet Meadow – Corps Reference Wetland MA is 274 acres in size 20 

and is located adjacent to and north of the Alkali Flats and Slope 21 

Wetlands MA. This MA contains a reference wetland site for the Corps 22 

that was used to calibrate the models for the project’s functional 23 

assessment. A major water source for this site was artificially supplied 24 

through irrigation diversions from artesian wells east located east of the 25 

site along Redwood Road; however, this water source has been 26 

discontinued with changes in land ownership outside the Preserve, where 27 

most areas are slated for residential development. The northwest portion 28 

of the MA lies within the Great Salt Lake FEMA floodplain. 29 

Vegetation communities in this MA consist primarily of cropland, 30 

pasture, and hydric meadow. The uplands are generally disturbed and 31 

dominated by noxious or invasive species similar to those listed for the 32 

other MAs. The hydric meadows occur within depressions and slope 33 

areas and consist of vegetation that tolerates being inundated for a 34 

portion of the growing season. These species include Baltic rush, spike 35 

rush (Eleocharis palustris), and saltgrass that vary in their distribution 36 

depending on soil and groundwater salinities. There is one large, high-37 

functioning hydric meadow complex in this MA that was selected as a 38 
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reference wetland. This complex is primarily vegetated by native sedges 1 

and rushes. 2 

Farmington Bay (Northern Properties) 3 

The Farmington Bay MA is 570 acres in size and extends from the 4 

northern end of the Wet Meadow MA through the remainder of the 5 

mitigation properties to the northern end of the Preserve in Farmington. 6 

Much of this MA lies below 4,212 feet and so is within the Great Salt 7 

Lake FEMA floodplain. Several streams intersect this MA, but they have 8 

largely been altered by channelization, diversions, and upstream 9 

detention. At peak flows, some streams may overtop their banks to 10 

provide supplemental hydrology, but shallow groundwater and 11 

precipitation are the primary sources of wetland hydrology.  12 

In the Farmington Bay MA, emergent marsh and wet meadow wetlands 13 

are intermixed with old lake-bottom depressions that function as playas 14 

(mudflat/pickleweed). Upland communities are predominantly 15 

pasturelands with some cropland and salt desert scrub habitat.  16 

Sedge/cattail communities in this MA contain plant species similar to 17 

those in other MAs; however, many areas are heavily invaded with 18 

common reed and cattail (Typha latifolia). Some hydric meadows are 19 

dominated by saltgrass and little barley, while other meadows are 20 

dominated by rushes, sedges, teasel (Dipsacus fullonum), and reed 21 

canary grass (Phalaris arundinacae). 22 

Table 3-5 provides the 1997 baseline habitat areas for the entire Preserve 23 

according to vegetation cover type. Table 3-5 also provides habitat areas from 24 

2004 habitat mapping.  25 

Table 3-5. Wildlife Habitats in the Legacy Nature 26 
Preserve 27 

 Habitat (acres) 

Wildlife Habitat Type 1997 2004 

Wetland Complex/Riparian Habitats 

Hydric Meadow 393.6 474.1 

Sedge/Cattail 144.1 119.2 

Mudflat/Pickleweed 230.3 230.5 

Open Water 53.0 53.2 

Riparian 23.7 17.0 

Total Wetland 
Complex/Riparian Habitat 

844.7 894.0 
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 Habitat (acres) 

Wildlife Habitat Type 1997 2004 

Upland Habitats   

Pasture 356.7 323.0 

Cropland 223.5 223.2 

Salt Desert Scrub 675.3 662.5 

Total Upland Habitat 1,255.5 1,208.7 

Developed Land 5.2 2.6 

Wetland complex/riparian wildlife habitat is not synonymous with 
“jurisdictional wetlands” as defined in Draft Supplemental EIS Section 
4.12, Wetlands. Wetland complex/riparian wildlife habitat includes 
jurisdictional areas as well as non-jurisdictional riparian areas and other 
mesic habitats. This difference is discussed in greater detail in Appendix 
B of the wildlife technical memorandum. 

It is important to note that many wetland cover types change over time due to 1 

factors such as the successionary cycle associated with the ebb and flow of the 2 

Great Salt Lake, fluctuations in annual precipitation, and active management. 3 

Table 3-5 illustrates changes in distribution of cover types over a seven year 4 

period. Some of the changes in vegetation since 1997 are the result of its active 5 

management since 2001. For example, the amount of developed land has been 6 

reduced from 5.2 acres to 2.6 acres through removing fill material, structures, and 7 

debris. Other changes in habitat type are consistent with patterns of ecological 8 

succession (such as the conversion of areas classified as open water in 1997 to 9 

hydric meadow and sedge/cattail communities), whether natural or induced by 10 

human activities.  11 

Currently, the Preserve contains nearly 900 acres of wetland complexes and 12 

riparian habitats that include areas delineated as jurisdictional wetlands and non-13 

jurisdictional riparian areas. The Preserve also contains over 1,200 acres of 14 

upland habitat (croplands, pasture, and desert salt scrub habitats) and about 3 15 

acres of developed land. Table 3-6 provides habitat acres from 2004 mapping for 16 

each of the five management areas. Figure 5A – C, Legacy Nature Preserve 17 

Management Areas and Wildlife Habitats, shows the 2004 habitat mapping 18 

within each management area. 19 
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                 Table 3-6. Wildlife Habitats in the Legacy Nature Preserve by Management Area 1 

 Habitat (acres) 

Wildlife Habitat Type Riverine Evaporative 
Basins 

Alkali 
Flats 

Wet 
Meadow 

Farmington 
Bay 

Wetland Complex/Riparian 
Habitats      

Hydric Meadow 30.2 131.9 72.1 94.4 145.6 

Sedge/Cattail 1.5 7.3 1.4 6.3 102.7 

Mudflat/Pickleweed 18.8 39.9 63.8 37.7 70.3 

Open Water 7.7 5.3 0.0 0.0 40.2 

Riparian 4.5 8.5 0.0 0.0 4.0 

Total Wetland 
Complex/Riparian Habitat 62.7 192.9 137.3 138.4 362.8 

Upland Habitats      

Pasture 0 5.1 184.4 24.2 109.3 

Cropland 0 0 90.0 60.6 72.6 

Salt Desert Scrub 141.1 35.9 410.9 51.6 23.0 

Total Upland Habitat 141.1 41.0 685.3 136.0 204.9 

Developed Land 0.1 0.0 0.3 0.0 2.25 

Wetland complex/riparian wildlife habitat is not synonymous with “jurisdictional wetlands” as defined in Section 4.12, Wetlands, 
of the SEIS. Wetland complex/riparian wildlife habitat includes jurisdictional areas as well as non-jurisdictional riparian areas 
and other mesic habitats. This difference is discussed in greater detail in Appendix B of the wildlife technical memorandum. 

For management purposes, habitat data from 2004 mapping is provided by 2 

management area in Table 3-6 because the 2004 data most accurately represent 3 

existing conditions from which to manage each area. Although wetland habitats 4 

are most predominate within lower lying MAs (Riverine, Evaporative Basins, 5 

and Farmington Bay), each MA contains a diversity of habitats. 6 

3.3.5 Present and Historic Uses of Mitigation Area 7 

Historic uses of the mitigation area have been mostly agricultural with some 8 

recreational use. Agricultural practices have resulted in extensive alteration of 9 

natural hydrology, overgrazing, invasion of non-native vegetation, habitat 10 

fragmentation, and the clearing of vegetation for dirt roads and other 11 

infrastructure.  12 

Before UDOT began acquiring these lands in 2001, about 60% to 70% of the 13 

entire Preserve was subject to livestock grazing (mostly cattle and horses). Other 14 

uses included croplands, a tannery farm, major utilities, all-terrain vehicle (ATV) 15 

use, hunting, and illegal dumping. All Preserve properties purchased by UDOT 16 

have since been managed to meet mitigation measures and increase the quality of 17 

wildlife habitat. 18 
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3.3.6 Present and Proposed Uses of All Adjacent Areas 1 

The present uses of many areas adjacent to the Preserve are agricultural. 2 

However, many adjacent areas have been converted to urban land through 3 

residential and commercial development. Most currently developed lands and 4 

planned developments are located east of the Preserve and proposed Legacy 5 

Parkway. Most of the adjacent lands west of the Preserve are protected for the 6 

benefit of wildlife and recreation. These areas include privately owned lands 7 

managed by several duck clubs, and the Farmington Bay Waterfowl Management 8 

Area, which is managed by the Utah Division of Wildlife Resources. Figure 4, 9 

Protected Areas, shows the location of protected areas near the Preserve.  10 

According to growth projections (see Section 4.1, Land Use, in the Supplemental 11 

EIS), by 2020 about 36% of Preserve wildlife habitats will be adjacent to high 12 

population densities, and a majority of habitats will be near high to moderate 13 

population densities. The Preserve provides a large enough area of contiguous 14 

wildlife habitat to remain viable despite its proximity to expected population 15 

growth.  16 

3.4 Mitigation Goals and Objectives  17 

Some preservation and enhancement/restoration mitigation goals are applicable 18 

to the entire Preserve, while other specific goals have been developed for each 19 

Preserve MA. Both overall and area specific goals are addressed in the following 20 

sections of this plan.  21 

3.4.1 Overall Restoration Implementation Measures 22 

Implementation measures to restore and protect wetlands and wildlife habitat on 23 

the Preserve were initiated in 2001. This section provides an overview of these 24 

measures. For further information, refer to previous Preserve mitigation planning 25 

documents (described in Section 1.0, Introduction) and the 404 permit annual 26 

status reports.  27 

Many implementation measures are applicable to the entire 2,100-acre Preserve. 28 

These measures include:  29 

• Acquire land. UDOT is in the process of purchasing the entire 2,100-30 

acre Preserve in fee title and deed restricted to protect all mitigation 31 

lands in perpetuity. All water rights appurtenant to the property would 32 

also be acquired. 33 
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• Selectively fence the perimeter of Preserve properties. This measure 1 

would reduce disturbance to wetland habitats and wildlife and deter 2 

trespassing by humans and livestock. 3 

• Remove interior fences within Preserve properties. Barbed-wire 4 

fencing that has been common throughout the Preserve for many years. 5 

Several species of birds have been found ensnared in this type of fencing. 6 

Removing fences would benefit wildlife by removing barriers to 7 

movement.  8 

• Restrict or eliminate livestock grazing on the Preserve. This measure 9 

would protect wildlife and their habitat. However, the use of controlled 10 

grazing as a tool to manage vegetation would remain an option subject to 11 

approval by the Corps. 12 

• Remove roads not required for management of the Preserve. Dirt 13 

roads developed through the Preserve have reduced habitat connectivity, 14 

degraded wetland hydrology, and provided openings for the introduction 15 

and spread of invasive plants. Roads not needed for management 16 

activities would be closed and the footprint reclaimed and/or reseeded 17 

with native vegetation. Vehicle access on the Preserve would be limited 18 

to defined routes for approved management activities only. 19 

• Fill in abandoned and unused drainage ditches. This measure would 20 

extend the wet period for Preserve wetlands by raising the water table 21 

without adversely affecting the drainage needs of local property owners. 22 

Additionally, tile drains or other subterranean drainage features 23 

identified would be plugged.  24 

• Remove trash, debris, illegal fills, etc. Years of illegal dumping have 25 

littered many areas of the Preserve with trash and debris. This measure 26 

would clean up and restore both wetland and upland habitats, while 27 

removing disturbed areas. 28 

• Remove structures. All structures would be removed from mitigation 29 

properties unless determined to be useful and appropriate for 30 

management of the Preserve. 31 

• Relocate utilities. Several major utilities have historically been located 32 

through the Preserve. All utilities would be removed from the Preserve to 33 

the extent practicable as determined by UDOT and the Corps. Easements 34 

with appropriate access and use restrictions would be developed for any 35 

remaining utilities. 36 
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3.4.2 Active / Area Specific Restoration Measures 1 

As presented in Table 3-2, 189 acres of jurisdictional wetlands in the Preserve 2 

would be subject to active restoration measures. Active measures applicable to 3 

specific management areas are presented in the following sections. 4 

Riverine (Mini–Jordan River) 5 

The overall goal for this MA is to restore a hydrologic connection to the historic 6 

Jordan River floodplain and provide perennial flows in a relic Jordan River 7 

floodplain channel with meanders and oxbows. The relic channel meander is 8 

often referred to as the “Mini-Jordan” within this MA. The main water source for 9 

the relic channel (Mini-Jordan) is from North Canyon and Hooper’s Draw with 10 

supplemental water from the Jordan River. This drainage previously flowed 11 

under the Jordan River directly to the Great Salt Lake. Figure 6, Hydrology 12 

Measures, provides the location of the Min-Jordan, its inlet from the Jordan River 13 

(“Mini-Jordan Inlet”), the North Canyon conveyance, elevation contours, and 14 

water control structures. 15 

The hydrograph of North Canyon is typical to that from mountainous areas along 16 

the Wasatch front with peak flows in the spring months and tapering off to a base 17 

flow of 1 to 2 cubic feet per second (cfs) in late summer and early fall months. 18 

UDOT has acquired the water right to up to 20 cfs from this source. A 19 

characteristic hydrograph is presented below. 20 
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As depicted in Figure 6, water enters the Mini-Jordan from either the North 22 

Canyon channel or Jordan River. Water control structures (screw gates) are 23 

located at both inflows and can be used to allow or eliminate flows from either 24 

source. After entering the Min-Jordan, water meanders northwesterly through 25 
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this channel, until exiting through water control structures, either at the Jordan 1 

River or at the Riverine MA boundary with Evaporative Basin MA. The depth of 2 

the water within the MA can be controlled at the Jordan River outlet (white 3 

square on Jordan River in Figure 6), which is an adjustable weir (or stop log) 4 

structure to maximize management flexibility. The depth of water in the Min-5 

Jordan channel can vary from about 6 inches to about 4 feet by restricting flows 6 

through the Jordan River outlet, allowing water to fill up within the Mini-Jordan 7 

channel. The optimal water depth during various times of the year will be 8 

determined through the adaptive management period.  9 

The majority of this MA lies within the 100-year FEMA floodplain designation 10 

for the Great Salt Lake (4,212 feet) and is thereby subject to inundation from the 11 

Great Salt Lake when the lake approaches historically high water levels. The act 12 

of filling the ditches located in the Alkali Flats & Slope Wetlands MA may cause 13 

the ground water levels to rise which will recharge in the Riverine MA. 14 

Implementation measures include: 15 

• Install water delivery system to convey water from North Canyon and 16 

construct water control structures to restore floodplain hydrology and 17 

manage flow rates.  18 

• Minimally modify “Mini–Jordan River” channels and hydraulically 19 

connect it to the Jordan River. 20 

• Create an island for nesting shorebirds within a channel oxbow. 21 

• Acquire water rights for external water sources. 22 

• Characterize the water quality of external water sources. Water quality 23 

must meet numerical criteria for beneficial use classification 3D: 24 

protected for waterfowl, shore birds and other water-oriented wildlife not 25 

included in Classes 3A, 3B, or 3C, including the necessary aquatic 26 

organisms in their food chain (U.A.C. Rule R317-2-6).  27 

• Develop and implement a comprehensive water management plan for the 28 

Jordan River floodplain. (Note that this measure also pertains to the 29 

Evaporative Basins MA.)  30 

Evaporative Basins (Mini–Great Salt Lake) 31 

The absence of periodic flooding by the lake or other natural hydraulic influences 32 

has fostered a shift in vegetative species composition away from barren or partial 33 

pickleweed vegetated mudflats because salts are not collecting on surface soils 34 

through evaporative and capillary processes.  35 
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To restore a hydrologic connection to the Jordan River floodplain, periodic 1 

flooding of the terminal basins will occur in the Evaporative Basins MA. The 2 

flooding will restore habitat for migratory and resident shore birds in basins that 3 

still contain salts and are relatively vegetation free or partially covered with 4 

pickleweed. By wetting the soils during the early spring and allowing the water 5 

to evaporate, macroinvertebrate communities will become established along the 6 

edge of the wetted soil and receding water serving as an important food base for 7 

the birds. The other basins in the floodplain may need restoration as their soil 8 

salinities are low and organic soils have accumulated.   9 

As depicted in Figure 6, an adjustable weir (or stop log) water control structure in 10 

located at the boundary between the Riverine MA and Evaporative Basins MA 11 

(white square in Figure 6). This structure can allow or eliminate flows from the 12 

Mini-Jordan channel in the Riverine MA to continue along old meander channels 13 

into the Evaporative Basins MA. With more detailed investigation of the natural 14 

topography, up to four additional small water control structures which minimally 15 

modify the site, may be added to control the flows from the old meander channel 16 

into several basins. These water control structures will allow hydrological 17 

isolation, if desired, to six of the larger terminal basins within the MA. Control 18 

structures have been chosen with the objective of being able to carefully control 19 

any water introduced and to prevent water from overflowing the basins so salts 20 

are not carried out of the basins and redistributed, but remain within the basins 21 

and are deposited through evaporation. These structures will also allow water to 22 

bypass the basin if periods of dryness are desired. The goal is to retain the saline 23 

nature of the basins to help control vegetation and maintain areas of open 24 

mudflats. Figure 6 shows the inundated areas at different elevations to show 25 

variability available to the site manager.  26 

Three small culverts are also planned along the eastern levee of the Jordan River.  27 

These structures will be utilized during times of high water in the Jordan River 28 

(refer to Figure 6). This gives a second option for delivering water from the 29 

Jordan River directly into several basins and can help to meet the objective of 30 

limiting undesired salt redistribution among the evaporative basins. Mitigation 31 

activities for the Evaporative Basins MA are summarized below: 32 

• Install water control structures to divert water and control flows from the 33 

Riverine MA and from the Jordan River. 34 

• Install a low berm at the northern boundary to prevent back-flooding and 35 

receding waters from the State Canal. 36 

• Develop and implement a comprehensive water management plan that 37 

outlines flow measurement procedures the resulting affects on 38 

vegetation, water quality and soil chemistry. 39 
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Alkali Flats and Slope Wetlands (Upper Playas) 1 

This area primarily consists of ancient lake-bottom depressions with alkaline 2 

soils interspersed among uplands. The Alkali Flats and Slope Wetlands MA has 3 

been degraded through the alteration of natural hydrology, overgrazing, invasion 4 

of non-native vegetation, habitat fragmentation, and the clearing of vegetation for 5 

development of dirt roads and other infrastructure.  6 

Five potential sites within uplands in this MA have been identified, based on 7 

topography and existing habitat type (uplands), for wetlands creation (See Figure 8 

6). The implementation measures specific to this MA are: 9 

• Drill artesian wells to provide hydrology for the creation of 12 acres of 10 

groundwater slope wetlands. Two wells are currently proposed. These 11 

wells will have a valve to control the flow of water. A structure may also 12 

be required to ensure the flow of water is dispersed over a large area and 13 

does not channelize. Any excavation and berming will be minimized and 14 

avoided if possible, but a small berm may be required to detain water and 15 

control surface flows from entering adjacent MAs.  16 

• Backfill three unused ditches in an effort to restore natural hydrolgy.  17 

• Remove unnecessary roads.  18 

Wet Meadow – Corps Reference Wetland (HGM Wet Meadow) 19 

In addition to groundwater, wet meadows in this MA have been hydrologically 20 

supplemented with irrigation water that originated from wells located east of the 21 

Preserve. However, developers have purchased lands to the east of the Preserve, 22 

and irrigation flows have stopped. Therefore, the implementation measure 23 

specific to this MA is: 24 

• Provide adequate hydrology to sustain wet meadow wetlands at a high-25 

functioning level. The option proposed to accomplish this objective is to 26 

drill 3 new wells in the Preserve. In conjunction, UDOT will acquire the 27 

water rights that are appurtenant to the Preserve property, including well 28 

rights located to east of the Preserve. It is anticipated that the new well 29 

locations (with control valves) will be placed and managed to effectively 30 

mimic previous hydrologic patterns without modifying (excavation or 31 

berming) the landscape.  32 

Farmington Bay 33 

This management area provides a buffer to Farmington Bay and protects 34 

important wetland habitat in the bay area. Trash and debris have been removed 35 

from two locations and disturbed land was re-contoured to match the surrounding 36 
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topography. Ideally, the management approach for this area will be relatively 1 

hands-off aside from noxious weed control, letting restoration occur naturally.  2 

3.4.3 Implementation Schedule and Current Status 3 

The 2001 addendum mitigation plan provided a 3-year schedule for 4 

implementation measures. This schedule was designed with the intention of 5 

completing implementation measures concurrently with construction of the 6 

Legacy Parkway. However, in November 2001, construction of the Legacy 7 

Parkway was halted when the project was placed under a legal injunction. 8 

Nevertheless, UDOT decided to continue implementing mitigation measures on 9 

the Preserve. Some property acquisitions have been delayed by the legal process, 10 

but UDOT intends to complete all implementation measures by the end of 2006. 11 

Table 3- provides a status summary for implementation measures. Annual 404 12 

permit status reports provide more detailed information. 13 

Table 3-7. Summary of Legacy Nature Preserve Implementation Measures  14 

Implementation Measure As of August 2005  To Be Completed 

Acquire land UDOT has purchased about 90% of the 
2,100 acres. 

UDOT is pursuing all remaining 
properties via eminent domain. 

Remove roads Over 8,000 linear feet of dirt roads have 
been removed and revegetated, resulting 
in the conversion of these areas to 2.3 
acres of improved wildlife habitats and 
adjacent habitat connectivity. 

Over 31,000 linear feet of roads in the 
Preserve remain that are slated for 
removal (estimated 3.4 acres). 

Remove fill, debris, and 
structures 

Over 3,000 dump truck loads of debris 
and fill material have been removed (over 
900 tires, extensive cement piles, five car 
frames); 5 large structures removed. 

Additional areas containing fill and 
debris have been identified for future 
cleanup. 

Fill in drainage ditches To restore the natural water table, over 
18,000 linear feet of ditches have been 
filled in with spoils contoured back to the 
natural topography.  

Only a few smaller sections of ditches 
remain. 

Remove internal fences 80% of the 6,800 linear feet of fences 
within the Preserve have been removed. 

About 1,200 linear feet of internal 
fences still need to be removed. 

Install perimeter fence About 70% of the Preserve perimeter 
fencing has been installed to reduce 
human disturbance. 

The perimeter of remaining accessible 
Preserve areas will be fenced (where 
not adjacent to other protected areas). 

End livestock grazing 60% to 70% of the 2,100-acre Preserve 
was previously subject to grazing. All 
traditional livestock grazing has been 
terminated and is prohibited. 

Completed. Controlled grazing may 
be considered for managing habitat. 

Remove structures All major structures have been removed 
except for the building on 900 North that 
is approved to remain as a maintenance 
shed. 

A few minor structures remain that are 
slated for removal. 

Relocate utilities  Two major utility lines have been 
relocated outside the Preserve. 

Coordination is ongoing with 
PacifiCorp to minimize wildlife 
disturbance. 
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Implementation Measure As of August 2005  To Be Completed 

Restore hydrology Extensive restoration activities for the 
Jordan River floodplain and adjacent 
areas have been completed, including 
designing and constructing a water 
delivery and control system, obtaining 
water rights, and filling in ditches and 
drains. 

Develop and implement adaptive 
water management plan in order to 
manage Preserve hydrology to benefit 
wildlife. 

Install water control 
structures 

The water delivery system has been 
designed and all major control structures 
have been constructed and installed. 

A few minor control structures need to 
be installed to effectively deliver and 
manage water to the evaporative 
basins. 

Create island Complete; refer to 2003 annual 404 
permit status report. 

Completed. 

Acquire water rights Most water rights that will provide 
sufficient hydrology to the Jordan River 
floodplain have been acquired; these 
include water from North Canyon and the 
Jordan River.  

UDOT water rights attorney continues 
to work on investigating and procuring 
potential water rights. 

Characterize water quality 
of external water sources 

Complete; refer to 2004 annual 404 
permit status report. 

Completed. 

Install low berm Construction of the berm adjacent to the 
State Canal was completed in January 
2005. 

Completed. 

Drill wells Potential sites for wells pertaining to 
wetlands creation have been identified; 
well water rights have been investigated 
to sustain reference area wet meadows. 

All wells determined necessary for 
mitigation still need to be drilled. 

Develop and implement 
water management plan 

This plan has not yet been developed; it 
will be included in adaptive management 
planning by the CDT. 

Develop and implement plan. 

3.4.4 Adaptive Management and Monitoring 1 

The 2001 404 permit outlines that, when the implementation measures are 2 

completed, Adaptive Management and Monitoring would follow for a minimum 3 

of 5 years until the Corps determines the mitigation to be fully functional. During 4 

the Adaptive Management and Monitoring phase, the following items would be 5 

evaluated:  6 

• Timing, duration, and depth of water in depressional wetlands 7 

• Water flow through the main southern channel (mini-Jordan) 8 

• Timing, duration, and location of periods of evaporation and dryness 9 

• Changes in location of water that could require minimal earth movement 10 

• Annual bird and vegetation monitoring activities 11 

The 404 permit also requires UDOT to provide a site manager to help evaluate 12 

the performance of implementation measures and to perform the following 13 

activities: 14 
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• Inspect and maintain in good condition all aspects of the mitigation site 1 

including diversion structures, channels, berm, maintenance roads, 2 

fences, and signs. 3 

• Keep water courses free from flow-impeding debris. 4 

• Inspect water conveyances (channels, inlet/outlet structures) for 5 

undesirable erosion. 6 

• Survey and map noxious and invasive weeds. 7 

• Develop and implement methods for controlling noxious weeds and 8 

invasive species and implement plans for revegetating these areas with 9 

desirable species.  10 

• Develop water quality guidelines for adjacent developments. 11 

Not all overall restoration or area specific implementation measures have been 12 

completed; nevertheless, UDOT hired a site manager for the Preserve in 2004. 13 

Several Adaptive Management and Monitoring activities have been initiated such 14 

as regular inspections and noxious and invasive weed surveys, mapping, and 15 

control.  16 

Collaborative Design Team  17 

As mentioned earlier, in January 2005, UDOT established a Collaborative Design 18 

Team (CDT) to provide recommendations to the Corps for adaptive and long-19 

term management options for the Preserve. To provide diverse expertise and a 20 

regional perspective for wildlife management, this team includes the following 21 

resource agencies, environmental groups, and other stakeholders: 22 

• Friends of Great Salt Lake 23 

• The Nature Conservancy 24 

• U.S. Army Corps of Engineers 25 

• U.S. Fish and Wildlife Service 26 

• Environmental Protection Agency – Region 8 27 

• Utah Division of Wildlife Resources 28 

• Utah Department of Transportation 29 

• Great Salt Lake Keeper 30 

• Foundation for the Provo-Jordan River Parkway 31 

• Bear River Bird Refuge 32 

• Farmington Bay Waterfowl Management Area 33 
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Adaptive Management Plan 1 

Currently, the CDT is developing an adaptive management plan for the Preserve. 2 

This management plan will include specific management objectives and success 3 

criteria for each MA. The CDT will also help create a comprehensive water 4 

management plan which will guide monitoring activities throughout the adaptive 5 

management period to set operational procedures for long term management. 6 

This section provides an overview of components of the adaptive management 7 

plan as drafted in September 2005. Note that all of this information is subject to 8 

change as this dynamic plan is further developed and updated. The adaptive 9 

management plan is under development and a final draft will be published and be 10 

made available upon request. 11 

Mission Statement 12 

“The Legacy Nature Preserve provides in perpetuity quality wildlife 13 

habitats for the purpose of mitigating impacts to wetlands and wildlife 14 

associated with the Legacy Parkway.” 15 

Guiding Principles  16 

The Preserve will use a scientifically based adaptive management approach to: 17 

1. Meet all mitigation requirements detailed in the Supplemental EIS 18 

Mitigation Plan and Section 404 Permit. 19 

2. Protect, preserve, and enhance aquatic and aquatic-dependent resources 20 

on the LNP. 21 

3. Protect, preserve, and enhance habitat for Utah State Species of Concern 22 

in the LNP. 23 

4. Protect, preserve, and mitigate any cultural resources on the LNP. 24 

5. Restore functional habitat for wildlife that is consistent with ecological 25 

potential and management capabilities. 26 

6. Monitor and manage invasive species to protect and preserve desirable 27 

native or naturalized species from deleterious effects. 28 

7. Coordinate LNP adaptive management strategies with adjacent managed 29 

areas and land uses to protect in perpetuity, improve, and enhance the 30 

LNP overall habitat integrity of the Great Salt Lake ecosystem.  31 

8. Be proactive in the greater community to prevent impacts from external 32 

threats that would compromise the integrity of the LNP. 33 
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9. Provide opportunities for public education and outreach compatible with 1 

Guiding Principles 1-8 that enhance the visibility and image of the LNP, 2 

develop and maintain a sense of public stewardship, and create a better 3 

appreciation and awareness of the Great Salt Lake ecosystem. 4 

10. Prohibit active recreation on the LNP. 5 

Riverine MA (Mini–Jordan River) Management Objectives 6 

• Protect and enhance water quality. 7 

• Ensure adequate quantity of water is available to meet Riverine MA 8 

objectives. 9 

• Protect, maintain, and enhance the Sorenson Slough as a riparian area to 10 

benefit riparian-dependent wildlife. 11 

• Minimize pesticide applications on the MA. 12 

• Protect the Archaeological site. 13 

Evaporative Basins MA (Mini–Great Salt Lake) Management 14 

Objectives  15 

• Protect and enhance water quality. 16 

• Ensure adequate quantity of water is available to meet Evaporative 17 

Basins MA objectives. 18 

• Provide dynamic habitat for shorebirds. 19 

• Minimize pesticide applications on the MA. 20 

Alkali Flats and Slope Wetlands MA (Upper Playas) Management 21 

Objectives  22 

• Protect and enhance water quality. 23 

• Ensure adequate quantity of water is available to meet Alkali Flats and 24 

Slope Wetlands MA objectives. 25 

• Create and maintain at least 12 acres of new groundwater-slope 26 

wetlands.  27 

• Improve upland and wetland habitat. 28 

• Minimize pesticide applications on the MA. 29 

• Protect the Archaeological site. 30 
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Wet Meadow MA – Corps Reference Wetland (HGM Wet Meadow) 1 

Management Objectives  2 

• Protect and enhance water quality. 3 

• Ensure adequate quantity of water is available to meet MA objectives. 4 

• Improve wetland and upland habitat. 5 

• Minimize pesticide applications on the MA. 6 

Farmington Bay MA Management Objectives  7 

• Protect and enhance water quality. 8 

• Ensure adequate quantity of water is available to meet MA objectives. 9 

• Maintain wetland and upland habitat for shorebird and grassland-nesting 10 

birds. 11 

• Minimize pesticide applications on the MA. 12 

• Protect the Archaeological sites. 13 

LNP Education Management Objectives  14 

• Develop a unique educational message for the LNP. 15 

• Provide a range of educational opportunities. 16 

• Control the flow of humans in and around the LNP. 17 

• Provide year-round opportunities with seasonal considerations. 18 

• Allow research projects in specified areas within the LNP, as needed. 19 

• Establish a long-term oversight group to oversee the education program. 20 

3.4.5 Long-Term Management 21 

When UDOT believes that the Preserve mitigation is fully functional in 22 

accordance with monitoring and success criteria, a proposed final report will be 23 

submitted to the Corps. The Corps will then confirm the successful completion of 24 

the mitigation obligation or require additional years of monitoring.  25 

When UDOT receives written notice of approval from the Corps, UDOT will 26 

make a decision to either retain management of the Preserve or seek to transfer 27 

the Preserve to an acceptable third party or parties. UDOT will provide an 28 

endowment to ensure financial resources to fulfill Corps requirements for 29 

preserving the wetland functions in perpetuity. Hence, UDOT will keep records 30 
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of management and maintenance costs to help determine the endowment required 1 

to fund management and maintenance in perpetuity. 2 

Long-Term Management Plan 3 

The adaptive management plan being developed with the CDT is intended to be a 4 

dynamic “living document” that would be revised according to monitoring results 5 

based on the iterative principles of adaptive management. After completion of the 6 

Adaptive Management and Monitoring phase, the adaptive management plan 7 

would be revisited and amended to serve as a long-term management plan for the 8 

Preserve. This plan will identify the long-term resource manager and site 9 

protection measures. The plan will also describe any proposed grazing, fencing, 10 

fire-management activities, provisions for public access, noxious/invasive plant 11 

control programs (if applicable), annual reporting, and any other proposed 12 

activities.  13 

3.5 Success Criteria  14 

This section presents the success criteria for fulfilling the mitigation requirements 15 

for Implementation Measures (Overall Restoration and Active restoration) and 16 

Adaptive Management and Monitoring Requirements.  17 

3.5.1 Overall Restoration Implementation Measures 18 

The success of the overall restoration implementation measures will consist of 19 

physically completing these measures. As described in Section 3.4.1, these 20 

measures include: 21 

• Acquire land (mostly complete) 22 

• Install perimeter fence, gates, and signs (mostly complete) 23 

• Remove livestock (complete) 24 

• Remove trash, debris, illegal fills, etc. (complete for main areas 25 

identified) 26 

• Remove interior fences (mostly complete) 27 

• Remove structures (mostly complete) 28 

• Install water control structures (mostly complete) 29 

• Install low berm (complete) 30 

• Modify riverine channels to connect to Jordan River (complete) 31 

• Remove unnecessary roads (partly complete) 32 
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• Fill in unnecessary ditches (mostly complete) 1 

• Characterize water quality (baseline complete) 2 

• Develop and implement water management plan (in progress) 3 

• Drill two artesian wells to create slope wetlands (incomplete) 4 

 5 

3.5.2 Adaptive Management and Monitoring 6 

The following success criteria are provided to guide successful establishment of 7 

mitigation goals within each MA. The CDT might propose changes to existing 8 

criteria and establish additional success criteria for each of the five Preserve 9 

MAs. 10 

Riverine (Mini–Jordan River) 11 

Vegetation Success Criteria  12 

• Maintain existing native plant species. Target species for the channel 13 

meander include alkali bulrush (Scirpus maritimus), hardstem bulrush 14 

(Scirpus acutus), and native aquatic vegetation. Target species along the 15 

continuum of hydric meadow and playa wetlands include, pickleweed 16 

(Salicornia europaea), iodine bush (Allenrolfea occidentalis), and 17 

saltgrass (Distichlis spicata). Desirable riparian species along the Jordan 18 

River include coyote willow (Salix exigua) and fremont cottonwood 19 

(Populus fremontii). 20 

• Control noxious / invasive species. Target species for control in this 21 

management area include Russian knapweed (Acroptilon repens), Scotch 22 

thistle (Onopordum acanthium), field bindweed (Convolvulus arvensis), 23 

and hoary cress (Cardaria draba) among uplands and common reed 24 

(Phragmites australis) within the channel meander. 25 

Hydrology Success Criteria  26 

• Actively restore a portion of the Jordan River floodplain by providing 27 

adequate water flow to mimic a natural Jordan River tributary and 28 

floodplain. Water rights and the delivery system will be sufficient to 29 

enable year-round flows to the channel meander during normal climatic 30 

conditions. Channel water depth may range from approximately 6 inches 31 

to 4 feet.  32 
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Evaporative Basins (Mini–Great Salt Lake) 1 

Vegetation Success Criteria  2 

• Maintain existing native species diversity within a range of +/- 25 3 

percent to provide dynamic habitat for shorebirds. Pickleweed 4 

(Salicornia pp.) is the primary target species for the most saline 5 

evaporative basins. Existing native woody riparian species will be 6 

maintained and managed for along the Jordan River. 7 

• Control noxious / invasive species. Common reed (Phragmites australis) 8 

is the primary target species within wetlands. 9 

Hydrology Success Criteria  10 

• Provide appropriate emphemeral water supply to evaporative basins 11 

Mitigation activities in the Evaporative Basins to maintain the diverse 12 

habitats that provide foraging, resting, and nesting areas.  13 

Alkali Flats and Slope Wetlands (Upper Playas) 14 

Vegetation Success Criteria  15 

• Maintain existing native vegetation along the continuum of hydric 16 

meadows and alkali flats. Target species include western seepweed 17 

(Suaeda occidentalis), iodine bush (Allenrolfea occidentalis) and 18 

saltgrass (Distichlis spicata). 19 

• Control noxious / invasive species. Target species include field 20 

bindweed, Russian knapweed, Scotch thistle, Canada thistle (Cirsium 21 

arvense), Dyer’s woad (Isatis tinctoris), perennial pepperweed 22 

(Lepedium latifolium), kochia (Kochia scoparia), and hoary cress. 23 

Hydrology Success Criteria  24 

• Acquire sufficient water rights to protect water appurtenant to this 25 

management area. 26 

• Enhance existing groundwater hydrology by filling in designated ditches 27 

and plugging tile trains. 28 

• Drill wells in existing uplands to obtain sufficient artesian flow to 29 

develop and maintain approximately 12 acres of slope wetlands.  30 

 31 
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Wet Meadow – Corps Reference Wetland (HGM Wet Meadow) 1 

Vegetation Success Criteria  2 

• Maintain the native vegetative composition of the wet meadow complex. 3 

Dominant target species include native grasses, sedges and rushes such 4 

wiregrass (Juncus balticus), Nuttail’s alkali grass (Pucinellia 5 

nuttailiana), sedge mouse-tail (Myosurus aristatus), and creeping 6 

spikerush (Eleocharis palustris). 7 

• Control noxious / invasive species. Hoary cress is the primary target 8 

species for control. 9 

Hydrology Success Criteria  10 

• Secure sufficient water rights to protect water appurtenant to this 11 

management area. 12 

• Restore historic supplemental hydrology (cut off by housing 13 

development), sufficient to maintain a high-functioning seasonal/semi-14 

perminent freshwater wetland complex. 15 

Farmington Bay (Northern Properties) 16 

Vegetation Success Criteria  17 

• Maintain existing diversity of native vegetation among the sedge/cattail, 18 

hydric meadow, and mudflat/pickleweed communities. For sedge/cattail 19 

communities, target species include alkali bulrush (Scirpus maritimus) 20 

and hardstem bulrush (Scirpus acutus). Target species along the hydric 21 

meadow / playa continuum include pickleweed, saltgrass and wiregrass.  22 

• Control noxious / invasive species. Common reed (Phragmites australis) 23 

is the primary target species within marsh wetlands. 24 

Hydrology Success Criteria   25 

• Maintain existing hydrology by securing sufficient water rights to protect 26 

water appurtenant to this management area. 27 

3.6 Monitoring and Reporting Requirements  28 

This section presents current monitoring and reporting requirements for Preserve 29 

mitigation as approved by the Corps. Additional monitoring requirements will be 30 

developed by the CDT and incorporated into the adaptive management plan. 31 
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3.6.1 Vegetation and Bird Monitoring 1 

Baseline surveys for plants and avifauna began in 1999 and will continue until 2 

implementation of the mitigation plan is completed. Post-implementation 3 

biological surveys will continue for 5 years after the mitigation enhancements 4 

have been completed. Surveys will be performed using the same methods and 5 

following the same schedule as the baseline studies.  6 

A dominant vegetation map for the Jordan River Floodplain will be produced 7 

from annual aerial photographs taken in July of each year, beginning in 2000 and 8 

continuing through 5 years after implementation. 9 

3.6.2 Reporting Requirements 10 

Annual reports on the status of completing the implementation of the mitigation 11 

plan are required during implementation and for 5 years following completion of 12 

implementation measures. The annual report will be distributed to EPA, Corps, 13 

USFWS, and the Utah Division of Wildlife Resources. After 5 years of 14 

monitoring, the Corps will determine the frequency of future monitoring and 15 

reporting. Annual reports on the bird and vegetation surveys are also required to 16 

be submitted to the Corps, EPA, USFWS, and the Division of Wildlife 17 

Resources.  18 

All annual reports have been completed and submitted as required through 2004. 19 
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1.0 Introduction 

The Utah Department of Transportation (UDOT) prepared cost estimates for the 
Legacy Parkway project at several stages during the development of project 
alternatives and the alternative screening process. The cost estimates that were 
prepared at different stages of development became progressively more detailed 
as the alternatives were carried forward for further analysis. Therefore, the cost 
estimates became more refined.  

This section describes the different stages of alternatives development and 
summarizes the cost-estimating methodology that was applied at each stage. The 
following sections (2.0 through 4.0) contain cost summaries for each alternative 
at a given stage. Detailed cost estimates were prepared from the information in 
the Supplemental Environmental Impact Statement (EIS). Detailed cost estimates 
with supporting documentation are found in the Legacy Parkway Technical 
Memorandum: Denver & Rio Grande Evaluation (HDR 2004).  Detailed 
summaries of the cost estimates prepared for the Legacy Parkway build 
alternatives are found in this appendix. 

1.1 Regional Corridors 

The Final EIS evaluated five regional corridors in order to establish the preferred 
general location for a new highway through southern Davis County. For the 
Supplemental EIS, UDOT updated the cost estimates for all the regional 
corridors that were originally evaluated in the Final EIS: Antelope Island, Trans-
Bay, Railroad (Union Pacific and Denver & Rio Grande), Farmington Bay, and 
Great Salt Lake. Of these, the Great Salt Lake regional corridor was selected as 
the preferred corridor and alternatives within this corridor were developed with 
greater detail for in-depth analysis. 

Section 2.0 of this appendix summarizes the estimated costs of a highway facility 
within each of the regional corridors. The cost-estimating approach is at the 
planning level and uses a consistent methodology to determine the costs of and 
the cost differences between the various regional corridors. 

1.2 Conceptual Highway Alignments 

The Denver & Rio Grande (D&RG) Railroad corridor was eliminated from 
detailed analysis in the Final EIS because of the estimated cost and impacts to 
existing development. However, the Tenth  Circuit Court of Appeals ruled that 
these conclusions were not adequately supported in the Final EIS (Utahns for 
Better Transportation et al. v. U.S. Department of Transportation et al. [305 F.3d 
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1152 (10th Cir. 2002)]). To address the Court’s concerns, and because of public 
interest, lead federal agencies directed UDOT to evaluate the D&RG corridor in 
greater detail than the other regional corridors eliminated from detailed analysis. 

To determine the range of impacts that could be expected for a highway in the 
D&RG regional corridor, and to ensure that a reasonable range of feasible 
alternatives was considered, five conceptual highway alignments were 
established in the D&RG corridor. 

The cost estimates applied a consistent methodology to determine the costs of 
and the cost differences between the five conceptual D&RG alignments and a 
conceptual alignment within the Great Salt Lake corridor. Conceptual Alignment 
E was used to represent a highway within the Great Salt Lake regional corridor. 
These alignments were conceptual in nature and did not contain the same level of 
detail as the build alternatives presented in the Final EIS. The development of the 
conceptual alternatives enabled an equitable comparison between alternatives 
within the D&RG and Great Salt Lake regional corridors. Development of 
conceptual alignments also provided data on the accuracy of cost estimates 
prepared at the regional corridor level. 

See Section 3.0 of this appendix and the Legacy Parkway Technical 
Memorandum: Denver & Rio Grande Evaluation (HDR 2004) for detailed 
information.  

1.3 Legacy Parkway Build Alternatives 

The Great Salt Lake regional corridor was carried forward for detailed analysis in 
the Final EIS. The Legacy Parkway build alternatives were developed in this 
corridor, and this corridor became the main study area for the Affected Environ-
ment chapter of the Final EIS. Four build alternatives (Alternatives A, B, C and 
the Preferred Alternative [Alternative D/E in the Supplemental EIS]) were 
evaluated in detail in the Final EIS. To provide a more accurate determination of 
environmental impacts and the expected costs, preliminary engineering design 
was conducted for these alternatives. The cost-estimating approach at this stage 
of alternatives development used a consistent methodology, with a more detailed 
level of design, to estimate the costs of and the cost differences between the build 
alternatives. See Chapter 3, Alternatives, of the Supplemental EIS for a 
description of the alternatives that were analyzed in detail. 

1.4 Legacy Parkway and Preserve Project Budget 

The Legacy Parkway and Preserve project budget includes all costs associated 
with the project. Cost items include highway construction (materials and labor 
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costs), property acquisitions for the highway right-of-way and mitigation land 
(Legacy Nature Preserve), and wetland-enhancement activities. These items are 
included in the regional corridor, conceptual alignment, and build alternative cost 
estimates described above.  In addition, the project budget includes 
environmental analysis, public involvement, construction program management 
and environmental compliance oversight (includes UDOT personnel, consultants, 
and legal council), project risk and inflation contingencies, and contractor 
preaward engineering and incentives. These items were not included in regional 
corridor, conceptual alignment, or build alternative cost estimates, which were 
prepared to compare alternatives at the regional level and at alignment specific 
stages of development. Therefore, it is not appropriate to directly compare the 
project budget to the cost estimate prepared for any alternative regional corridor 
or alignment.  

Section 5.0 of this appendix presents the total project budget and how it relates to 
the preliminary engineering cost estimate prepared for the Final EIS Preferred 
Alternative and the Supplemental EIS Alternative E.  

1.5 Federal Agency Review 

The Federal Highways Administration (FHWA) Major Projects Unit assembled a 
project review team of FHWA, UDOT, and consultants to review cost estimates 
prepared for conceptual alignments within the D&RG regional corridor 
(conceptual alignments DRG4 and 5) and the Legacy Parkway build alternatives 
(Alternatives A and E).  The objective of this review was to verify the accuracy 
and reasonableness of the cost estimates and to validate that the cost estimates 
represent the project scope given different stages of alternative designs.  

The review team analyzed each element of the alternative’s cost estimates to 
assess whether they properly represented the current project scope and local 
market conditions.  The review team concluded that the current project cost 
estimates are consistent with the level of the design for each alternative, and are 
based on sound estimating practices and assumptions. The recommendations of 
the review team were incorporated into the cost estimates for the conceptual 
alignments and the build alternatives, which were revised after the Draft 
Supplemental EIS to reflect 2005 prices.   

The regional corridors cost estimates were not updated because more detailed 
cost estimates were prepared for alignments within the Great Salt Lake and 
D&RG, which are the two main regional corridors being evaluated. The regional 
corridor cost estimates, therefore, reflect 2004 prices. 
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2.0 Regional Corridors Cost Estimates 

This section presents cost estimates prepared for the regional corridors. UDOT 
updated the cost estimates for the regional corridors that were originally 
evaluated in the Final EIS: Antelope Island, Trans-Bay, Railroad (Union Pacific 
and Denver & Rio Grande), Farmington Bay, and Great Salt Lake. The planning-
level cost estimates for the regional corridors have been updated to reflect 2004 
dollars. Additional information and a comparison of the cost differences between 
the Great Salt Lake and D&RG regional corridors are provided in the Legacy 
Parkway Technical Memorandum: Denver & Rio Grande Corridor Evaluation, 
Attachment 1 (HDR 2004). 

The cost estimates for the regional corridors (Table 2-1) are not alignment-
specific construction estimates, but are based on the approximate length of a 
highway within each regional corridor and material unit costs derived from 
recent UDOT projects. No highway rights-of-way or highway footprints were 
created in preparation of the regional corridor cost estimates. UDOT’s 
engineering staff and its consultants used their best professional judgment and 
the best available current information to update these estimates. 

Table 2-1. Regional Corridor Cost Estimates 

Regional Corridor 
2004 Cost Estimate 

(millions) 

Great Salt Lake $439 

Denver & Rio Grande $589 

Farmington Bay $830 

Antelope Island $1,525 

Union Pacific $1,702 

Trans-Bay $1,868 

Detailed estimates are included in the Legacy Parkway Technical Memorandum: 
Denver & Rio Grande Corridor Evaluation, Attachment 1 (HDR 2004). 
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3.0 Conceptual Alignments Cost Estimates 

The conceptual alignments were the second stage of alternative development, 
with the first stage being the evaluation of the six regional corridors. To place the 
conceptual D&RG alignments within the D&RG regional corridor, the project 
team used aerial photography that showed the major physical constraints in the 
corridor (refineries, developments, public facilities, and large wetland areas). 
This approach provided more detail for the conceptual alignment cost estimates, 
or “alignment-specific” cost estimates, compared to the regional corridor 
estimates. 

However, the conceptual alignments are less detailed than the Legacy Parkway 
build alternative alignments which used survey information (elevation contours 
and detailed surface constraints) and preliminary highway design to establish 
highway footprints for detailed impacts analysis and initial construction quanti-
ties. More information on the build alternatives is provided in Section 4.0 of this 
appendix. The criteria and methodology used to develop the D&RG conceptual 
alignments and Conceptual Alignment E are described in the Legacy Parkway 
Technical Memorandum: Denver & Rio Grande Evaluation (HDR 2004). 

The project team applied a consistent methodology to determine the costs of and 
the cost differences between the five conceptual D&RG alignments and a 
conceptual alignment within the Great Salt Lake corridor (Conceptual Alignment 
E). These alignments provided an approximate right-of way but are conceptual in 
nature and do not include the same level of engineering design as the Legacy 
Parkway build alternatives presented in the Final EIS. A summary of the cost 
estimates for the conceptual alignments is presented in Table 3-1. 

 

Table 3-1. Conceptual Alignment Cost Estimates 

Alignment 
Alignment-Specific 

Cost (millions) 

Conceptual Alignment E $ 442 

DRG1 $ 698 

DRG2 $ 665 

DRG3 $ 596 

DRG4 $ 578 

DRG5 $ 576 
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Material quantity projections and more detailed pricing information is included in 
the Legacy Parkway Technical Memorandum: Denver & Rio Grande Evaluation, 
Attachment 1, Appendix C (HDR 2004). 

Table 3-2 shows the conceptual alignment cost estimates compared to the 
estimates developed using a regional corridor-level approach. 

Table 3-2. Cost Estimates Comparison (in millions) 

Alternative 
Regional Corridor 

Estimate 2004 
Conceptual Alignment 

Estimate 2005 

Great Salt Lake  $439 $ 442 

D&RG $589 $576 to $698 

The cost estimates for the D&RG conceptual alignments (using an average cost 
of $623 million) and Conceptual Alignment E are within about 6% and 1% of the 
cost estimates prepared for the D&RG and Great Salt Lake regional corridors, 
respectively. This is a reasonable degree of accuracy given the level of detail 
used in preparing the regional corridor cost estimates.  

4.0 Legacy Parkway Build Alternatives Cost Estimates 

Four build alternatives (Alternatives A, B, C and the Preferred Alternative 
[Alternative D/E in the Supplemental EIS]) were developed within the Great Salt 
Lake regional corridor and were evaluated in detail in the Final EIS and 
Supplemental EIS. To accurately determine environmental impacts and 
anticipated costs, preliminary engineering design was conducted for these 
alternatives. In contrast to the conceptual D&RG alignments, which were placed 
using aerial photography, the project team used survey information (elevation 
contours, utility surveys, wetland delineations, and other detailed surface 
constraints) to design preliminary highway footprints and determine preliminary 
construction quantities for the build alternative alignments. 

The cost-estimating approach at this stage of alternatives development uses a 
consistent methodology to estimate the costs of and the cost differences between 
the Legacy Parkway build alternatives. Table 4-1 presents the estimated cost of 
the build alternatives.   

Table 4-1. Cost Estimates for Legacy 
Parkway Build Alternatives 

Alternative  
Estimated Cost 2005 

(millions) 

Alternative A $ 479 

Alternative B $ 548 
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Alternative  
Estimated Cost 2005 

(millions) 

Alternative C $ 470 

Alternative D  $ 440 

Alternative E $ 436 

Table 4-2 through Table 4-6 below present the cost estimate summaries for each 
of the build alignments evaluated.  

The cost estimates prepared for build Alternatives A, D, and E include a cost 
savings item “Option 1.” Option 1 is a change proposed by the design-build 
contractor at the Legacy Parkway interchange at Parrish Lane and the crossing of 
the D&RG railroad tracks in Centerville. Implementing this option changed the 
design to cross the D&RG railroad at grade, as well as crossing Parrish Lane and 
1250 West at grade, saving $17.4 million.  Parrish Lane and 1250 West would 
cross over the Legacy Parkway.  Option 1 does not apply to the other build 
alternatives.      
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Table 4-2. Alternative A Cost Estimate  

ITEM QUANTITY UNIT 
UNIT 
COST 

TOTAL 
(MILLIONS) 

Concrete Pavement  775,744 M2 $50  $38.79  

Asphalt Pavement 196,018 M2 $32.50  $6.38  

Trail Pavement  56,145 M2 $14  $7.90  

Structures 60,188 M2 $1,400  $84.27  

Box Culverts-Steel 618,989 KG $1.45  $0.90  

Box Culverts-Concrete 6,973 M3 $425  $2.97 

Retaining Wall 33,241 M2 $375  $12.47  

Noise Wall 5,517 M $350  $2.00  

Earthwork 8,266,685 M3 $9.80  $81.02  

Geotextile Material 456,729 M2 $1.25  $0.58  

Armoring 0 M3 $54.00  $0  

Catch Basins 268 EA $1,800  $0.49 

48" RCP (Reinforced Concrete Pipe) 3,329 M $238  $0.80 

36" RCP 420 M $160  $0.07  

24" RCP 26,773 M $110  $2.95 

Signing (Regulatory & Guide) 1 LUMP  $.2.00 

Striping 440,454 M $1.50  $0.67 

Fence 77,719 M $29  $2.26  

Barrier 26,678 M $125  $3.34  

Demolition 1 LUMP  $1.47  

Traffic Control 1 LUMP  $2.06 

Landscaping  1 LUMP  $9.70 

Lighting  1 LUMP  $1.60 

Major Utility Relocation  1 LUMP  $11.67  

ATMS  1 LUMP  $5.64 

Option 1 1 LUMP  ($17.40) 

MATERIALS SUBTOTAL       $257.49 

Landfill Relocation  1 LUMP  $0  

Environmental Remediation  1 LUMP  $2.25 

Right of Way 1 LUMP  $85.16  

Right of Way Contingency (15%)    $12.9  

Wetlands Mitigation 1 LUMP  $23.00  

Wetland Maintenance 1 LUMP  $1.00  

Wetland Enhancements 1 LUMP  $1.00  

Miscellaneous Items (5%)       $12.88 

Mobilization (6%)       $15.45 

Contingencies (10%)       $25.75 

Engineering (15%)       $38.63 

Utilities (1%)       $2.58  

TOTAL    $478.93 

ROUNDED TOTAL (million)       $479 



 4.0 Legacy Parkway Build Alternatives Cost Estimates 

November 2005 Legacy Parkway Alternatives Cost Estimates Appendix 11 

Table 4-3. Alternative B Cost Estimate 

ITEM QUANTITY UNIT 
UNIT 
COST 

TOTAL 
(MILLIONS) 

Concrete Pavement  1,297,175 M2 $50  $64.86  

Asphalt Pavement 254,526 M2 $32.50  $8.28 

Trail Pavement  56,520 M2 $14  $0.80 

Structures 54,722 M2 $1,400  $76.62 

Box Culverts-Steel 618,989 KG $1.45  $0.90 

Box Culverts-Concrete 6,9723 M3 $425  $2.97  

Retaining Wall 33,241 M2 $375  $12.47  

Earthwork 10,685,851 M3 $9.80  $104.73  

Geotextile Material 790,816 M2 $1.25  $0.99 

Armoring 25,817 M3 $54.00  $1.40 

Catch Basins 329 EA $1,800  $0.60 

48" RCP (Reinforced Concrete Pipe) 3,329 M $238  $0.80 

36" RCP 420 M $160  $0.07 

24" RCP 31,219 M $110  $3.44  

Signing (Regulatory & Guide) 1 LUMP  $2.00  

Striping 609,228 M $1.50  $0.92 

Fence 100,916 M $29  $2.93 

Barrier 34,100 M $125  $4.27 

Demolition 1 LUMP  $1.47 

Traffic Control 1 LUMP  $2.47 

Landscaping  1 LUMP  $9.70  

Lighting  1 LUMP  $1.60 

Major Utility Relocation  1 LUMP  $15.49 

ATMS  1 LUMP  $6.77 

Option 1 1 LUMP  0 

MATERIALS SUBTOTAL       $326.55 

Landfill Relocation  1 LUMP  $1.30 

Environmental Remediation  1 LUMP  $1.50 

Right of Way 1 LUMP  $52.00  

Right of Way Contingency (15%)    $7.80  

Wetlands Mitigation 1 LUMP  $35.50  

Wetland Maintenance 1 LUMP  $1.00 

Wetland Enhancements 1 LUMP  $1.00 

Miscellaneous Items (5%)       $16.33 

Mobilization (6%)       $19.60  

Contingencies (10%)       $32.66 

Engineering (15%)       $48.99  

Utilities (1%)       $3.27 

TOTAL    $547.50 

ROUNDED TOTAL (million)       $548 
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Table 4-4. Alternative C Cost Estimate 

ITEM QUANTITY UNIT 
UNIT 
COST 

TOTAL 
(MILLIONS) 

Concrete Pavement  1,009,696 M2 $50  $50.49 

Asphalt Pavement 198,118 M2 $32.50  $6.44  

Trail Pavement  58,038 M2 $14  $0.82 

Structures 58,245 M2 $1,400  $81.55 

Box Culverts-Steel 618,989 KG $1.45  $0.90 

Box Culverts-Concrete 6,973 M3 $425  $2.97 

Retaining Wall 33,241 M2 $375  $12.47  

Earthwork 8,317,658 M3 $9.80  $81.52 

Geotextile Material 621,658 M2 $1.25 $0.78  

Armoring 25,817 M3 $54.00 $1.40  

Catch Basins 269 EA $1,800  $0.49 

48" RCP (Reinforced Concrete Pipe) 3,329 M $238  $0.80  

36" RCP 420 M $160  $0.07  

24" RCP 25,583 M $110  $2.82 

Signing (Regulatory & Guide) 1 LUMP  $2.00  

Striping 445,746 M $1.50  $0.67 

Fence 78,551 M $29  $2.28 

Barrier 33,305 M $125  $4.17 

Demolition 1 LUMP  $1.47 

Traffic Control 1 LUMP  $2.06  

Landscaping  1 LUMP  $9.70 

Lighting  1 LUMP  $1.60  

Major Utility Relocation  1 LUMP  $11.22  

ATMS  1 LUMP  $5.64 

Option 1 1 LUMP  0 

MATERIALS SUBTOTAL       $284.33 

Landfill Relocation  1 LUMP  $1.30 

Environmental Remediation  1 LUMP  $1.75 

Right of Way 1 LUMP  $43.00  

Right of Way Contingency (15%)    $6.45 

Wetlands Mitigation 1 LUMP  $26.00  

Wetland Maintenance 1 LUMP  $1.00  

Wetland Enhancements 1 LUMP  $1.00  

Miscellaneous Items (5%)       $14.22 

Mobilization (6%)       $17.06  

Contingencies (10%)       $28.44 

Engineering (15%)       $42.65 

Utilities (1%)       $2.85 

TOTAL    $470.05 

ROUNDED TOTAL (million)       $470 
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Table 4-5. Alternative D Cost Estimate 

ITEM QUANTITY UNIT 
UNIT 
COST 

TOTAL 
(MILLIONS) 

Concrete Pavement  901,367 M2 $50  $45.07  

Asphalt Pavement 194,940 M2 $32.50  $6.34 

Trail Pavement  57,198 M2 $14  $0.81 

Structures 49,513 M2 $1,400  $69.32 

Box Culverts-Steel 618,989 KG $1.45  $0.90 

Box Culverts-Concrete 6,973 M3 $425  $2.97 

Retaining Wall 33,241 M2 $375  $12.47  

Earthwork 8,521,508 M3 $9.80  $83.52  

Geotextile Material 507,476 M2 $1.25  $0.64  

Armoring 0 M3 $54  $0  

Catch Basins 287 EA $1,800  $0.52 

48" RCP (Reinforced Concrete Pipe) 3,329 M $238  $0.80  

36" RCP 420 M $160  $0.070  

24" RCP 27,413 M $110  $3.02  

Signing (Regulatory & Guide) 1 LUMP  $2.00 

Striping 465,301 M $1.50  $0.70  

Fence 77,291 M $29  $2.25 

Barrier 26,678 M $125  $3.34  

Demolition 1 LUMP  $1.47  

Traffic Control 1 LUMP  $2.06 

Landscaping  1 LUMP  $9.70  

Lighting  1 LUMP  $1.60  

Major Utility Relocation  1 LUMP  $13.15 

ATMS  1 LUMP  $5.56  

Option 1 1 LUMP  ($17.40) 

MATERIALS SUBTOTAL       $250.96 

Landfill Relocation  1 LUMP  $1.30  

Environmental Remediation  1 LUMP  $2.25 

Right of Way 1 LUMP  $63.96  

Right of Way Contingency (5%)    $3.20 

Wetlands Mitigation 1 LUMP  $23.00  

Wetland Maintenance 1 LUMP  $1.00 

Wetland Enhancements 1 LUMP  $1.00  

Miscellaneous Items (5%)       $12.55 

Mobilization (6%)       $15.06 

Contingencies (10%)       $25.10  

Engineering (15%)       $37.65 

Utilities (1%)       $2.51 

TOTAL    $439.54 

ROUNDED TOTAL (million)       $440 
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Table 4-6. Alternative E Cost Estimate  

ITEM QUANTITY UNIT 
UNIT 
COST 

TOTAL 
(MILLIONS) 

Concrete Pavement  901,367 M2 $50  $45.07  

Asphalt Pavement 194,940 M2 $32.50  $6.34 

Trail Pavement  57,198 M2 $14  $0.81 

Structures 49,513 M2 $1,400  $69.32  

Box Culverts-Steel 618,989 KG $1.45  $0.90 

Box Culverts-Concrete 6,973 M3 $425  $2.97 

Retaining Wall 33,241 M2 $375  $12.47 

Earthwork 8,265,862 M3 $9.80  $81.01 

Geotextile Material 482,102 M2 $1.25  $0.61  

Armoring 0 M3 $54  $0  

Catch Basins 289 EA $1,800  $0.52 

48" RCP (Reinforced Concrete Pipe) 3,329 M $238  $0.80 

36" RCP 420 M $160  $0.07  

24" RCP 27,413 M $110  $3.02 

Signing (Regulatory & Guide) 1 LUMP  2.00 

Striping 465,301 M $1.50  $0.70 

Fence 77,291 M $29  $2.25  

Barrier 26,678 M $125  $3.34 

Demolition 1 LUMP  $1.47 

Traffic Control 1 LUMP  $2.06 

Landscaping  1 LUMP  $9.70  

Lighting  1 LUMP  $1.60 

Major Utility Relocation  1 LUMP  $13.15  

ATMS  1 LUMP  $5.64 

Option 1 1 LUMP  ($17.40) 

MATERIALS SUBTOTAL      $248.42  

Landfill Relocation  1 LUMP  $1.30 

Environmental Remediation  1 LUMP  $2.25  

Right of Way 1 LUMP  $63.96 

Right of Way Contingency (5%)    $3.20 

Wetlands Mitigation 1 LUMP  $23.00  

Wetland Maintenance 1 LUMP  $1.00 

Wetland Enhancements 1 LUMP  $1.00 

Miscellaneous Items (5%)       $12.43 

Mobilization (6%)       14.91 

Contingencies (10%)       $24.85 

Engineering (15%)       $37.27  

Utilities (1%)       $2.49 

TOTAL    $436.08 

ROUNDED TOTAL (million)       $436 
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5.0 Legacy Parkway and Preserve Project Budget 

The Legacy Parkway and Preserve project budget includes all costs associated 
with the project. The regional corridor, conceptual alignment, and build 
alternative cost items include only the cost for highway construction (materials 
and labor costs), property acquisitions for the highway right-of-way and 
mitigation land (Legacy Nature Preserve), and wetland enhancement activities. 
The cost estimates also include contingencies for inaccurate material quantity 
projections. See Section 6.0 for more information. The project budget items 
include environmental analysis, public involvement, construction program 
management and environmental compliance oversight (includes UDOT 
personnel, consultants, and legal council), an overall project risk and inflation 
contingency, and contractor preaward engineering and incentives.  

Table 5-1 presents the total project budget and how it relates to the preliminary 
engineering cost estimates prepared for the Legacy Parkway build alternatives. 
The Final EIS Preferred Alternative and Alternative E are used in Table 5-1 to 
calculate the 2000 and 2005 budgets, respectively. 

Table 5-1. Total Project Budget 

Category 

FEIS             
2000 Budget 
(2000 dollars) 

(Millions) 

SEIS              
2005 Budget 
(2004 dollars) 

(Millions) 

Engineer’s cost estimate (construction) $369 $ 436 

Program management and 
environmental analysis and oversight $23 $28 

Contractor incentives (budgeted) $11 $12 

Subtotal $403 $ 476 

Project risk and inflation contingencya $65 $ 111 

Cost for construction delayb  0 $98 

Total c $468 $685 
a Included to account for construction material price increases and labor cost increases in 

the year of expenditure (inflation) and project risk elements including higher-than-
expected contractor bids and other unforeseen conditions or issues. 

b Cost of delay includes prior project management, construction oversight, Legacy Nature 
Preserve site management,  and environmental analysis (prior to the Supplemental EIS 
[$23 million]); construction delays and contractor damages, contractor incentives spent, 
and attorney fees. 

c Under the 2000 budget Option 1 resulted in a $17 million cost savings and a total project 
budget of $451 million. Option 1 is accounted for in the 2005 budget in the engineers cost 
estimate figure ($436 million).  
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Most state funding for transportation in Utah comes from the State 
Transportation Fund and the Centennial Highway Fund. The Legacy Parkway 
and Preserve project is being funded by the Centennial Highway Fund, which is 
an 11-year allocation of state and federal money. The Centennial Highway Fund 
is used for major highway projects not funded by the Transportation Fund—
specifically, for transportation expansion projects. The original allocation from 
the Centennial Highway Fund for the Legacy Parkway and Preserve project was 
$468 million (the project budget as reported in the court case was $451 million 
which resulted from the cost savings associated with the UDOT’s acceptance of 
Option 1, see section 4.0). To cover project expenditures and future project costs, 
the State of Utah appropriated an additional $217 million to arrive at the total 
project budget shown above in Table 5-1 ($685 million).  

The difference between the engineer’s cost estimate ($436 million) and the total 
project budget ($685 million) is $249 million. With some limitations, this value 
could be added to any of the estimated costs of the build alternatives or 
conceptual alignments to yield an approximate project budget for a given 
alternative. For example, the Alternative A estimate of $479 million plus $249 
million, results in a project budget of $ 728 million.  Another example, using 
DRG5 at $576 million plus $249, gives a total project budget of $825 million.   

One notable limitation is that property has already been acquired for much of the 
Alternative E right-of-way and the Legacy Nature Preserve. If a new alignment is 
selected, there could be additional costs associated with conducting new 
appraisals, court costs, accounting, administrative, and legal fees to resell 
property already purchased.  

For Alternative B, calculating the total project budget might require a larger 
value given the additional length of this alternative. Similarly, because of the 
conceptual nature of the alignments within the D&RG regional corridor, 
calculating the total project budgets for these alignments might justify larger 
project risk contingency factors than those included in the project budget for 
Alternative E. Additional time would be needed to conduct a more in depth 
environmental analysis and complete the final design and contractor bidding 
processes which would add to the inflationary costs of the alternatives within the 
D&RG  regional corridor. 
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6.0 Summary 

Table 6-1 summarizes the cost estimates presented in the previous sections. The 
cost estimates in Table 6-1 are listed from the less-detailed regional corridors to 
the progressively more-detailed stages of alternatives development (conceptual 
alignments and build alternatives). The total 2005 project budget is also included. 

Table 6-1. Summary of Cost Estimate 

Alternative 
Estimated Cost 

(millions) 

Regional Corridors 

Great Salt Lake $439 

Denver & Rio Grande $589 

Farmington Bay $830 

Antelope Island $1,525 

Union Pacific $1,702 

Trans-Bay $1,868 

Conceptual Alignments 

Conceptual Alternative E (in 
Great Salt Lake corridor) 

$ 442 

DRG1 (in D&RG corridor) $ 698 

DRG2 (in D&RG corridor)  $ 665 

DRG3 (in D&RG corridor) $ 596 

DRG4 (in D&RG corridor) $ 578 

DRG5 (in D&RG corridor) $ 576 

Build Alternatives 

Alternative A $ 479 

Alternative B $ 548 

Alternative C $ 470 

Alternative D  $ 440 

Alternative E $ 436 

2005 Project Budget 

Alternative E $685 
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When preparing cost estimates, it is standard practice to apply contingencies to 
the materials cost subtotal in proportion to the level of detail provided for each 
alternative. As more detail is obtained (at increasing levels of alternative 
development) a lower contingency can be applied. The materials cost 
contingencies used in the Legacy project cost estimates are as follows: 

• Regional Corridors (planning level) – 25%  
• Conceptual Alignments (more defined location) –15% (Alternative E) 

and 22% (D&RG1)  
• Build Alternatives (preliminary engineering design) – 10% 

Table 6-2 presents the cost estimates prepared for Alternative E at each stage of 
development. Table 6-2 presents the estimates beginning with the alternative 
with the most engineering design (Build Alternative E) to the estimate with the 
least amount of detail (Great Salt Lake regional corridor). 

Table 6-2. Summary of Cost Estimates Representing Alternative E 

Stage of Development 
Cost Estimate 

(millions) 

Difference from 
Build Alternative 

Estimate (%) 

Build Alternative E (preliminary 
design) 

$ 436 N/A 

Conceptual Alignment E $ 442 + 1.4% 

Great Salt Lake regional corridor  $439 + 0. 7% 

Table 6-2 shows that the cost estimates for the Great Salt Lake regional corridor 
and Conceptual Alignment E are within 2% of the most detailed estimate 
prepared for the Alternative E build alignment. This accuracy shows that the 
appropriate material cost contingencies were applied at different stages of project 
development.  

The same level of accuracy was not obtained between the D&RG regional 
corridor to the conceptual D&RG alignments (see Table 3-2, Cost Estimates 
Comparison (in millions)). However, the cost estimates prepared for the 
conceptual DRG alignments have enough detail that, if these alternatives were 
carried forward to the next level of evaluation (and estimates were prepared using 
information from preliminary engineering design), approximately the same 
accuracy reported between the conceptual Alignment E and Build Alternative E 
(within 2%) could be expected.   

                                                      
1 This contingency was developed and based on the FHWA review of the cost estimates.  The 22% contingency 
applies to the D&RG alignment cost estimates where the D&RG alignments differ from the Alternative E alignment. 
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