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2.  METHODS  
 
2.1  Introduction 
 
Documentation of current baseline environmental conditions for the Highway 62 DEIS required 
general literature-based research, a review of applicable federal and state regulations, personal 
communication with regulatory agency biologists, and a series of site investigations to inventory 
aquatic resources. Principle natural resources addressed by this Technical Report include listed 
fisheries resources, principal streams, and associated riparian corridors. The following sections 
provide a summary of the principal environmental regulations applicable to aquatic biological 
resources, a discussion of the methods used to assess aquatic resources within the project study area, 
and a summary of how impacts to aquatic resources were evaluated for this report.  
 
2.2  Related Federal, State and Local Regulations 
 
Implementation of the Highway 62 Corridor Solutions project is governed by multiple federal and 
state laws due to the use of federal funding, established permit requirements and the use of state-
owned lands for project development. Nearly all of these regulations require baseline surveys of 
aquatic biological resources to provide documentation of existing conditions within the project study 
area and to facilitate an accurate assessment of existing project-related impacts. The information 
from these surveys is also used to provide regulatory agencies with the necessary information to 
make informed decisions about the project. The following table (Table 2 – 1) summarizes the 
principal natural resource regulations and responsible agency which govern planning, data collection, 
and impact assessment to the aquatic resources within the project study area for this project.  
 
2.2.1  Federal Regulations 
 
The National Environmental Policy Act (NEPA) establishes a national environmental policy that 
provides an interdisciplinary framework ensuring that federal agency decision makers take 
environmental factors into account during the early stages of project development. A key concept of 
NEPA is the requirement that every federal agency prepare an Environmental Impact Statement (EIS) 
for major actions that may significantly affect the quality of the environment. The EIS is required to 
provide detailed descriptions of the environmental impacts of a proposed project and its alternatives, 
as well as measures for mitigating significant adverse impacts (Bass and Herson, 1993). 
 
In addition to NEPA, the primary federal natural resource regulatory approvals that will be required 
include a Clean Water Act (CWA) Section 404 wetland fill permit and Section 7 consultation under 
the federal Endangered Species Act (ESA). Section 404 of the CWA regulates the discharge of 
dredged or fill materials into “waters of the U.S.” (waterways), which include wetlands and vernal 
pools. Since the Bypass Alternative will cross several streams, impacts to both wetlands and non-
wetland waterways must be analyzed. Applicants for 404 permits must demonstrate that all wetland 
and waters impacts have been avoided to the practicable extent and that unavoidable impacts are 
mitigated. In accordance with NEPA and Section 404(b)(1) guidelines, an alternatives analysis must 
also be prepared which presents alternatives in a comparative fashion allowing the reader to 
discriminate differences between the effects of the Bypass and No-Build Alternatives on the 
environment.  
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Table 2-1 

Summary of Potential Natural Resource Permit Requirements 

Regulation/Permit Responsible Agency Resource Studies Regulated 
Resources 

Federal    
National Environmental 
Policy Act (NEPA) 

 
Federal Highway 
Administration (FHWA) 

 
NEPA EIS addressing natural resource 
conditions, impacts and mitigation 
 

 
All 

Clean Water Act (CWA) 
Section 404 Individual 
Permit; Section 10 (Rivers 
and Harbors Act) 
 

U.S. Army Corps of 
Engineers (Corps) 

Wetland assessment and delineation 
studies; wetland functional assessment 
and impact analysis; mitigation plan; 
alternatives analysis 

Waters of the U.S., 
including wetlands 

Federal Endangered 
Species Act (ESA) 

National Marine Fisheries 
Service (NMFS); U.S. Fish 
and Wildlife Service 
(USFWS) 
 

Biological Assessment addressing project 
impacts to listed species, species 
proposed for listing and candidate species 

Vegetation, wildlife, 
fisheries 

Fish and Wildlife 
Coordination Act 

USFWS; NMFS; Oregon 
Department of Fish and 
Wildlife (ODFW); 

Agency consultation; identify impacts to 
fish and wildlife resources; recommend 
mitigation 
 

Vegetation, wildlife, 
fisheries 

Magnuson-Stevens Act NMFS ID potential impacts to Essential Fish 
Habitat 

Commercially 
significant Fisheries 
 

State    
Oregon Removal – Fill 
Permit 

Oregon Department of 
State Lands (DSL) 

Alternatives analysis; wetland delineation 
study; wetland functional assessment and 
impact analysis; mitigation plan 
 

Waters of the state 
including wetlands 

Oregon State ESA ODFW; Oregon 
Department of Agriculture 
(ODA) 
 

Identify project impacts to state-listed and 
candidate species 

Vegetation, wildlife, 
fisheries 

CWA Section 401 Water 
Quality Certification 

Oregon Department of 
Environmental Quality 
(ODEQ); U.S. 
Environmental Protection 
Agency (EPA) 

Assess project compliance with state 
water quality standards; implement 
mitigation measures 

Rivers, streams, 
other bodies of 
water 

Oregon Fish Passage Law ODFW Identify areas where activities would 
impact fish passage. ODFW approval of a 
fish passage plan. 

Rivers, streams 

 
 
In Oregon, permit applications for impacts to wetlands and waters are jointly filed with the U.S. 
Army Corps of Engineers (Corps; Section 404 permit) and the Oregon Department of State Lands 
(DSL; Oregon Removal – Fill permit). In addition, a Section 404 permit application will trigger an 
ESA review by the U.S. Fish and Wildlife Service (USFWS) and the National Marine Fishery 
Service (NMFS); coordination with state and federal fish and wildlife agencies; CWA 401 Water 
Quality Certification from the Oregon Department of Environmental Quality (DEQ); and clearance 
from the State Historic Preservation Officer (SHPO). 
 
As required by Section 7 of the federal ESA, consultation with the NMFS and USFWS will be 
initiated to identify listed threatened or endangered species or their habitat(s) that could be affected 
by the Bypass Alternative. It is anticipated that several fish species, including at least one federally-
listed species, could be adversely affected by proposed crossings at Bear Creek and tributary streams. 
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The Magnuson-Stevens Act established procedures designed to identify, conserve, and enhance 
Essential Fish Habitat (EFH) for those species regulated under a federal fisheries management plan. 
The MSA requires federal agencies to consult with NMFS on all actions, or proposed actions, 
authorized, funded, or undertaken by the agency, that may adversely affect EFH (MSA Section 
305(b)(2)). Adverse effect means any impact that reduces quality and/or quantity of EFH, and may 
include direct (i.e., contamination or physical disruption), indirect (i.e., loss of prey or reduction in 
species fecundity), site-specific, or habitat-wide impacts, including individual, cumulative, or 
synergistic consequences of actions (50 CFR 600.810). 
 
EFH means those waters and substrate necessary for spawning, breeding, feeding, or growth to 
maturity (MSA Section 3). For the purpose of interpreting this definition of EFH: “waters” include 
aquatic areas and their associated physical, chemical, and biological properties that are used by fish 
and may include aquatic areas historically used by fish where appropriate; “substrate” includes 
sediment, hard bottom, structures underlying the waters, and associated biological communities; 
“necessary” means the habitat required to support a sustainable fishery and the managed species’ 
contribution to a healthy ecosystem; and “spawning, breeding, feeding, or growth to maturity” 
covers a species’ full life cycle (50 CFR 600.110). EFH for the Pacific Coast Salmon fishery means 
those waters and substrate necessary for salmon production needed to support a long-term 
sustainable fishery and salmon contributions to a healthy ecosystem (i.e., properly functioning 
habitat conditions necessary for the long-term survival of the species through the full range of 
environmental variation). To achieve that level of production, EFH must include all those streams, 
lakes, ponds, wetlands, and other currently viable water bodies and most of the habitat historically 
accessible to salmon in Washington, Oregon, Idaho, and California, except above the impassable 
barriers identified by the Pacific Fisheries Management Council (PFMC 1999).  
 
To maintain compliance with Section 7 of the ESA as well as the Magnuson-Stevens Act, 
preparation of a Biological Assessment (BA) will likely be required for the project because of the 
potential for impacts to listed fish species and/or their habitats. The BA will need to include an 
analysis of the alternatives and a description of all potential impacts to the listed species, designated 
critical habitat, as well as an assessment of potential impacts to Essential Fish Habitat under the 
Magnuson-Stevens Act. A finding of effect on the species and its critical habitat will be presented 
for approval by NMFS and/or USFWS. After review of the BA, the NMFS and/or USFWS will issue 
a Biological Opinion (BO) or a Letter of Concurrence which will state whether the proposal will 
jeopardize the continued existence of the species or adversely affect their habitats. 
 
2.2.2  State Regulations 
 
In Oregon, the principal state regulations that would require permit approval for impacts to 
biological resources are the CWA Section 401 Water Quality Certification, the Oregon Removal – 
Fill Law, the Oregon ESA, and the Oregon Fish Passage Law (see Table 2-1 above). Section 401 
Water Quality Certification is administered by the Oregon Department of Environmental Quality 
(ODEQ) and will be required to ensure compliance with water quality standards. A Section 404 
permit application for wetland impacts will trigger review for Section Water Quality 401 
Certification. 
 
The Oregon Removal – Fill Law (ORFL) requires a permit for any removal or fill activities of 50 
cubic yards or more in a waterway (including wetlands) of the state. An application for this permit is 
typically filed jointly with the Corps (as a Joint Permit Application) through the federal CWA 
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Section 404 permitting process. The Oregon Department of State Lands (DSL) review of the Joint 
Permit Application (JPA) will also include consultation with the Oregon Department of Fish and 
Wildlife (ODFW), ODEQ, the Department of Land Conservation and Development (DLCD), the 
City of Medford, and Jackson County. In addition, Bear Creek has been designated Essential 
Salmonid Habitat (ESH) by the DSL. If any fill or removal activities occur below the Ordinary High 
Water Mark (OHWM) of Bear Creek the DSL will require authorization of the activity through a 
General Authorization (GA)_or Individual Permit (IP). During the removal-fill application process, 
the ODFW will assess the project for compliance with the Oregon Fish Passage Law by reviewing a 
Fish Passage Plan completed by the project team and submitted with the JPA. 
 
The Oregon ESA gives the Oregon Department of Agriculture (ODA) and ODFW responsibility and 
jurisdiction over state TES species. These agencies, in cooperation with the USFWS, carry out 
research and conservation programs for plant and animal species under the auspices of the federal 
ESA. In addition, the Oregon Natural Heritage Program (ONHP) plays a similar role in conservation 
efforts for invertebrate species (ONHP, 2003). Federal ESA Section 7 consultation with the USFWS 
and NMFS includes coordination with ODFW for fishery issues and ODA if federally-listed 
threatened or endangered plant species are identified within the potentially affected area. 
 

2.2.3  Local Regulations 

The City of Medford’s Riparian Corridor Ordinance (Ordinance) (Medford Land Development Code 
[MLDC] Section 10.920-10.928) was established in June 2000 as a means of implementing the goals 
and policies within the City’s General Land Use Plan and Comprehensive Plan. The Ordinance 
identifies those activities that are permitted within riparian areas (e.g., habitat restoration), as well as 
those activities that are permissible provided they meet certain conditions. For example, constructing 
a new road crossing through a riparian corridor may be allowed provided it is constructed in a 
manner that minimizes impacts and is consistent with other applicable state and federal laws (e.g., 
ORFL, CWA). The Ordinance also identifies those activities that are expressly prohibited within 
riparian corridors (e.g., dumping refuse or debris). Lastly, the Ordinance identifies situations that 
require the long-term maintenance and conservation of riparian corridors. Certain authorizations 
issued by the City require that a riparian corridor be protected in perpetuity by a conservation 
easement, deed restrictions or other appropriate means. 
 
2.3   Data Collection and Documentation 
 
Given the long history of the Highway 62 Corridor Solutions project, general data collection and 
review of existing published information relative to the presence of endangered, threatened, and 
candidate aquatic species has occurred at various times between 1998 and 2007. Initial data 
collection was initiated in 1998 for Phase I and Phase II of the original project proposal and 
continued with the development of September 2001 EA for Phase I of the project. The development 
of this technical report is based, in part, upon information provided in the Biological Resources 
Technical Report No. 2 prepared by Mason, Bruce and Girard, Inc. (MB&G) for Phases I and II of 
the project (MB&G 2000). Information from the original Technical Report No. 2 was used as a 
preliminary data source and updated with the publication of Biology: Aquatic Baseline Existing 
Conditions Memorandum for the project (MB&G 2004).  
 
During the preparation of this Technical Report, supplemental general data collection and review 
included analysis of existing natural resource reports (MB&G 2000, MB&G 2004), watershed and 
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riparian assessments (Bear Creek Watershed Council 2001, Wetland Consulting 2002), USGS 7.5 
minute topographic maps (USGS 1983a, USGS 1983b, USGS 1983c), aerial photographs, and 
natural resource publications (Oregon Natural Heritage Program 2001, 2003) to identify potential 
habitat for threatened or endangered species within the project study area. The 2004/2006 list of 
water bodies that failed to meet Clean Water Act standards (ODEQ 2006) was reviewed to 
determine if any of the streams had water quality problems that might affect the distribution of 
aquatic species. In addition, MB&G requested information about the presence of federally listed fish 
species in the project study area from the USFWS (USFWS 2004, USFWS 2007). The presence of 
species considered endangered, threatened, or sensitive by the Oregon Department of Fish and 
Wildlife (ODFW) or the Oregon Natural Heritage Program (ONHP) was assessed through queries of 
the Oregon Natural Heritage Information Center (ORNHIC) database (ONHP 2004, ONHP 2007).  
 
Between 1998 and 2007, MB&G personnel conducted a series of field investigations and site visits 
that have included rare and invasive plant surveys, mapping of vegetation communities, delineation 
of vernal pool complexes, wetland assessments, surveys for vernal pool fairy shrimps, surveys for 
general wildlife species and qualitative and quantitative habitat assessments for federally-listed 
wildlife and fish species. Field visits to the project study area to collect field data and confirm 
information from pervious field studies were conducted in March 1998; March 23-29, April 12-16, 
and June 22-25, 1999; May 8-14 , July 11-14, and August 15–16, 2000; June 28 and 29 2004; April 
13 and June 15, 2006; and March 27-28, 2007. 
 
During field visits, MB&G personnel visited all streams within the project study area and made 
general observations on the condition of streams and riparian areas, apparent water quality, and 
apparent habitat quality for salmonid fish. During field visits, MB&G personnel conducted 
qualitative and quantitative habitat assessments for federally-listed fish species and EFH. Qualitative 
assessments were based on the presence of potential spawning sites, condition of riparian vegetation, 
potential for recruitment of large woody debris, and the presence of barriers to fish passage. 
Quantitative assessments made during a subset of the field visits were based on measurements of 
stream characteristics including depth, width, flow, substrate, pool size, riffle presence, and percent 
riparian cover.  
 
2.3.1  Agency Contacts and Coordination 
 
Data available from published sources was supplemented by personal communications with local 
biologists and managers at ODFW, NMFS and ODOT. Such contacts are cited in appropriate 
sections of this report as personal communications. Individuals consulted for this project include 
Jerry Vogt, ODFW District Fish Biologist, David Haight, ODFW Fish Biologist, Tom Loynes, 
NMFS liaison to ODOT, and Ken Cannon, ODOT Biologist. 
 
2.4  Affected Environment Profile 
 
In order to provide the reader with a broad-scale understanding of the resources present within and 
adjacent to the proposed Bypass Alternative, a single project study area was established that 
encompasses all Segments and Options for the Bypass Alternative, as well as large portions of the 
existing Highway 62 corridor. Not all resources within the project study area would be affected or 
impacted by the Bypass Alternative; rather the purpose of the project study area is to provide a 
broader context for discussing the impacts on resources that may be expected to result from 
implementing the Bypass Alternative (see Section 5).  
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The project study area established for this report is shown in Figure 4-1 and totals approximately 
2,357 acres. Starting from the south at the interchange of Interstate 5 and the existing Highway 62, 
the project study area boundary extends east to Whittle Avenue and then north along the east side of 
the existing Highway 62. At Leigh Way, the boundary extends west to Agate Road and then angles 
north along Agate Road until deviating from Agate Road at its intersection with Touville Road. The 
boundary then continues overland in a northeasterly direction until it crosses the existing Highway 
62 just north of Andries Way, with an extension projecting south along the western edge of the 
Veterans Administration Domicile. The project study area continues north along the existing 
Highway 62, until it reaches the northern terminus located south of the existing Highway 62 crossing 
of Antelope Creek.  
 
The western boundary of the project study area extends from the northern terminus south along the 
existing Highway 62, then west along West Dutton Road, and then southwest until it meets Agate 
Road. From here, the boundary extends south along the west side of Agate Road, then west at East 
Gregory Road to the old Medco Haul Road. At the point where the Medco Haul Road strikes Peace 
Lane the boundary angles south and then to the southwest to include Vilas Road. The westernmost 
edge of the boundary in this section of the project study area is Rainbow Drive. South of Rainbow 
Drive and Vilas Road, the project study area extends overland to the Medco Haul Road and 
southward along the Medco Haul Road and the eastern boundary of the Medford International 
Airport to a point just north of the existing Highway 62 corridor. Here the project study area includes 
a small portion of Bullock Road and angles west to the Interstate 5 interchange with the existing 
Highway 62. 
 
The project study area has been further divided into three Segments. Segment 1 encompasses 
approximately 462 acres of the project study area starting at the southern terminus of the project up 
to Commerce Drive. Segment 2 includes approximately 1,311 acres of the project study area from 
Commerce Drive north to Antelope Road. The northernmost Segment, Segment 3, includes 
approximately 585 acres of the project study area from Antelope Road to the northern terminus of 
the project. Within the project study area, the proposed footprint for each Segment and Option of the 
Build Alternative was used to determine anticipated environmental impacts (See Section 5). See 
Figure 4-1 for a map indicating the limits of project study area and the proposed footprint of all 
Segments and Options for the Build Alternative. 
 
2.5  Impact Assessment 
 
Impacts to resources were assessed by applying the appropriate project evaluation criteria, as defined 
during the alternatives analysis phase, to the affected environment profile of the Bypass Alternative. 
In the case of aquatic resources, the project evaluation criteria included: 

• Number of stream crossings 
• Acres of riparian habitat impacted 
• Number of enhancements for native fish and wildlife habitats 
• Number of enhancements to ESA listed species and habitats 

 
Quantitative impacts were calculated based on a GIS database including high resolution aerial 
photography overlain with spatially referenced environmental resource data layers. For each stream, 
the number of times the project right-of-way crossed the water body was used to determine number 
of stream crossings. This measure, therefore, does not indicate the number of separate structures 
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required to cross a stream but instead indicates the number of times a general area of disturbance 
would be created along the stream. Acreages of riparian habitat impacts were determined by 
applying a modified version of the Riparian Management Area (RMA) definition as presented in the 
Revised Standard Local Operating Procedures for Endangered Species (SLOPES III) Biological 
Opinion issued by NMFS to the Corps in 2004 (NMFS 2004). Under SLOPES III, an RMA includes 
land “(1) within 150 feet of any natural water occupied by listed salmonids during any part of the 
year or designated as critical habitat; (2) within 100 feet of any natural water within 0.25 mile 
upstream from areas occupied by listed salmonids or designated as critical habitat and that is 
physically connected by an above-ground channel system such that water, sediment, or woody 
material delivered to such waters will eventually be delivered to water occupied by listed salmon or 
designated as critical habitat; and (3) within 50 feet of any natural water upstream from areas 
occupied by listed salmonids or designated as critical habitat and that is physically connected by an 
above-ground channel system such that water, sediment, or woody material delivered to such waters 
will eventually be delivered to water occupied by listed salmon or designated as critical habitat.” 
This definition excludes maintained irrigation facilities but includes all other perennial or seasonal 
waters (NMFS 2004).  
 
By following the SLOPES III RMA definition for this Technical Report, the assessment of riparian 
habitat impacts includes the 150-foot zone adjacent to Bear Creek since federally-listed salmonids 
have been documented in this stream. Although listed salmonid presence has not been documented 
within other streams of the project study area, riparian acreage impacts for all other streams within 
the project study area were calculated using the 100-foot zone since the majority of these streams 
likely supported listed fish in the past and are designated as critical habitat (see Affected 
Environment section of this report). Although they are considered critical habitat, the 100-foot zone 
was used for the majority of the streams (with the exception of Bear Creek) due to the urbanized 
landscape through which they flow. Many of the streams, for example, have parking lots, buildings, 
or existing highways already within 150 feet of the active channel.  To provide increased 
clarification of the impacts of the Bypass Alternative on the aquatic resources, a measure of stream 
length impacted was also included under each design Option.  
 
In addition to the quantitative measures of acreage impacted within the RMA, number of stream 
crossings, and stream length, general habitat quality is described for each stream section within the 
project study area. For each stream, a general discussion of the regional status of the aquatic resource 
quality is augmented by the observations on local habitat quality made during field visits to stream 
sections within the project study area. The qualitative assessment includes both the local riparian and 
aquatic habitats, as observed in each stream. Based on the qualitative assessment, the habitat 
available in each stream is classified as low (or poor), moderate, or good condition. Any proposed 
enhancements to native fish and wildlife habitats, including ESA-listed species, are discussed in the 
potential mitigation measures section (Section 6).  
 
2.6  Potential Mitigation Measures 
 
Potential mitigation measures, discussed in Section 6, are based on the Oregon Department of 
Transportation (ODOT) Standard and Supplemental Specifications (ODOT 2002, ODOT 2006), Best 
Management Practices (BMPs), and mitigation measures specifically developed for this project 
through personal communication with ODOT, NMFS and ODFW biologists.
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3.  AGENCY COORDINATION AND INVOLVEMENT 
 
MB&G biologists coordinated with ODOT, ODFW and NMFS biologists to gather the biological 
information required to produce this Technical Report. Personal communications with agency 
biologists are cited in the relevant sections of this report. In addition, MB&G requested information 
about the presence of federally-listed aquatic species in the project study area from the USFWS 
(USFWS 2004, USFWS 2007). The presence of species considered endangered, threatened, or 
sensitive by the ODFW was assessed through a query of the ORNHIC database (ONHP 2004) and 
updated in 2007 (ONHP 2007). 
 
During the development of the initial Build Alternatives for the Highway 62 Corridor Solutions 
Project, a series of office briefings and site visits were held with representatives of federal and state 
regulatory agencies. Agency briefings and site visits were conducted on June 16, 1999 and June 7 
and 8, 2000. The purpose of these briefings was to present information updates on the project, 
review project study area conditions and solicit agency comments on project issues related to 
wetlands, vernal pools, creek crossings and threatened and endangered species (MB&G 2000). 
During the June 2000 meeting, the aquatic resources assessment conducted by MB&G was reviewed 
and an initial reconnaissance of the aquatic resources in the project study area was also made. 
Stream surveys conducted within the project study area in 2000 by MB&G were based upon results 
of that agency meeting and the location and extent of the original Build Alternatives for the project. 
A portion of the stream surveys conducted in 2000 focused on Phase 1 of the original project 
proposal to facilitate preparation of the September 2001 EA for Phase I (the North Medford 
Interchange). This included many sections of Segment 1 of the current project proposal.   
 
When planning for Highway 62 Corridor Solutions Project re-started in mid-2004, a second agency 
scoping meeting was held on October 4, 2004 at the Jackson County Public Works Auditorium in 
White City, Oregon. The scoping meeting included a tour of the project study area. The purpose of 
the scoping meeting was to provide agency representatives with an update of the project until 2004 
and solicit initial comments and concerns of the project. The site visit component of the scoping 
meeting stopped at several locations to review stream channel conditions. The level of aquatic 
habitat assessment conducted until that time (from 1998 to 2004) was discussed. Representatives 
attending the scoping trip included Debbie Timms (ODOT), Jerry Vogt (ODOT), Mike Arneson 
(ODOT), Ken Cannon (ODOT), John Renz (DLCD), David Leal (USFWS), Stepehen Wille 
(USFWS), Sam Friedman (USFWS), Dan Van Dyke (ODFW), Nick  Fortey (FHWA), Susan 
Sturges (Corps), Mike McCabe (DSL), Mark Hynson (MB&G), and John Lloyd (MB&G).  
 
In addition to the 2004 agency scoping meeting, there was also a May 3, 2007 field meeting that was 
held in Medford with CETAS members to review the project. Attendees included Ken Cannon 
(ODOT), Brad Livingston (ODOT), Jerry Marmon (ODOT), Jim Collins (ODOT), Tom Loynes 
(NMFS), Jon Germond (ODFW), Art Martin (ODFW), David Leal (USFWS), Russ Klassen (DSL), 
Dominic Yballe (Corps), Michael Turaski (Corps), Michelle Eraut (FHWA), Yvonne Vallette (EPA) 
and Terry Kearns (URS). 
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4.  AFFECTED ENVIRONMENT 
 
This chapter presents a discussion of the existing environment that supports aquatic species within 
the project study area. The following sections provide a discussion of the aquatic species present 
within the project study area, a general introduction of the principal streams that bisect the project 
study area and a detailed discussion of the affected environment organized by corridor Segment 
starting from the south. See Figure 4-1 for the map delineating the three Segments of the project.  
 

4.1  Aquatic Species Resources 
 
Analysis of existing records and agency databases indicate that the project study area has the 
potential to support one aquatic species listed as threatened under the federal ESA, the coho salmon 
(Oncorhynchus kisutch) of the Southern Oregon/Northern California Coasts (SONC) Evolutionarily 
Significant Unit (ESU) (USFWS 2004; USFWS 2007). Two species considered sensitive by ODFW 
are known to occur within the project study area: the fall run of the southern Oregon/Northern 
California Coastal ESU of Chinook salmon (Oncorhynchus tshawytscha) and the summer run of the 
Klamath Mountains ESU of steelhead (Oncorhynchus mykiss) (ONHP 2004; ONHP 2007). All of 
the streams that bisect the project study area currently or historically provided habitat for salmon, 
therefore, all of the streams are considered Essential Fish Habitat (EFH), are protected under the 
Magnuson Stevens Act, and have been designated as critical habitat by NMFS. In addition to the 
fisheries resources, two more aquatic vertebrates; foothill yellow-legged frogs (Rana boylii) and 
northern pacific pond turtles (Actinemys marmorata marmorata), have historically been observed 
within 2 miles of the project study area (ONHP 2007). Both yellow-legged frogs and northern 
pacific pond turtles are federal species of concern and considered sensitive by ODFW. However, 
they are not protected by the federal or state ESA. This Technical Report focuses primarily on 
SONC coho salmon because of its status and protection under the ESA as a federally-listed 
threatened species and on EFH as it is protected by the Magnuson Stevens Act.  
 
4.1.1  Coho Salmon  
 
Federal status: Threatened 
State status: Sensitive Critical 
 
Coho salmon that occur in the project study area are part of the Southern Oregon/Northern 
California Coasts (SONC) Evolutionarily Significant Unit (ESU) that was listed as threatened under 
the federal ESA on May 6, 1997 (62 FR 24588). SONC coho salmon status as Federally threatened 
was re-confirmed on June 28, 2005 (70 FR 37160). This ESU includes all naturally spawned 
populations of coho salmon in coastal streams between Cape Blanco, Oregon, and Punta Gorda, 
California.  
 
Critical habitat for this ESU was designated on May 5, 1999 and includes all river reaches accessible 
to listed coho salmon between Cape Blanco and Punta Gorda. Critical habitat includes all waterways, 
substrate, and adjacent riparian zones below longstanding, naturally impassable barriers (i.e., natural 
waterfalls in existence for at least several hundred years) of accessible estuarine and riverine reaches. 
Major river basins containing spawning and rearing habitat for this ESU comprise approximately 
18,090 square miles in California and Oregon. The following counties lie partially or wholly within 
watersheds inhabited by this ESU: California – Del Norte, Glenn, Humboldt, Lake, Mendocino, 
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Siskiyou, and Trinity; Oregon – Coos, Curry, Douglas, Jackson, Josephine, and Klamath (64 FR 
24049). For general information on the habitat requirements and life history of Southern 
Oregon/Northern California Coast coho salmon ESU see the Federal Register published on May 6, 
1997 (62 FR 24588). 
 
The project study area contains several fish-bearing streams (for details, see Sections 4.2 through 
4.5), but only one is known to contain coho salmon at this time (Jerry Vogt, pers. comm., biologist, 
ODFW, July 8, 2004; David Haight, pers. comm., biologist, ODFW, April 23, 2007). Coho salmon 
use Bear Creek, which flows through a portion of the south terminus Segment of the project study 
area, as spawning and rearing habitat. The absence of coho salmon from other streams within the 
project study area is likely due to habitat degradation, as most of the streams have only intermittent 
flow, no mature riparian vegetation, no large woody debris, no spawning gravels, heavy loads of fine 
sediment that have created a silty bottom substrate, high summer water temperatures, and sections of 
stream channel that have dense nearly-impassable growths of aquatic vegetation. Many stream 
sections flow through concrete-lined channels and culverts, and barriers to fish passage are 
numerous.  
 
4.1.2  Pacific Salmon Essential Fish Habitat 
 
EFH for the Pacific Coast Salmon fishery means those waters and substrate necessary for salmon 
production needed to support a long-term sustainable fishery and salmon contributions to a healthy 
ecosystem (i.e., properly functioning habitat conditions necessary for the long-term survival of the 
species through the full range of environmental variation). To achieve that level of production, EFH 
must include all those streams, lakes, ponds, wetlands, and other currently viable water bodies and 
most of the habitat historically accessible to salmon in Washington, Oregon, Idaho, and California, 
except above the impassable barriers identified by the Pacific Fisheries Management Council 
(PFMC 1999). 
 
One stream within the project study area is known to currently support SONC coho and Chinook 
salmon; Bear Creek. Lone Pine Creek also currently supports Chinook salmon and steelhead trout 
just outside the project study area. Other streams likely provided habitat for salmon in the past. The 
absence of salmon from these streams and the reduced numbers using the currently occupied streams 
within the project study area are both likely a direct result of habitat degradation. Status of the 
available habitat in each principal stream is discussed in Section 4.2. 
 
4.2  Principal Streams 
 
The project study area lies within the Bear Creek watershed, a 5th field watershed draining 
approximately 396 square miles (Bear Creek Watershed Council 2001). From south to north, five 
principal streams flow through the project study area: Bear Creek, Lone Pine Creek, Upton Creek, 
Swanson Creek, and Whetstone Creek (Figure 4-2). Lone Pine Creek flows into Bear Creek, a 
tributary of the Rogue River. Bear Creek joins the Rogue River approximately 8 miles northwest of 
the project study area. Upton, Swanson, and Whetstone Creeks flow directly into the Rogue River. A 
small creek north of Whetstone Creek is unnamed on most maps but is known locally as Jack Creek. 
Jack Creek terminates in a pond west of Highway 62 on the Ken Denman Wildlife Management 
Area (WMA). A second unnamed creek crosses Highway 62 just south of Dutton Road and north of  
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the Veterans Administration Domicile and is a tributary to Little Butte Creek which flows into the 
Rogue River northwest of the project study area. Finally, a northern branch of the unnamed tributary 
to Little Butte Creek passes from the east side of the existing Highway 62 and generally flows in a 
northwestern direction near the northern terminus of the project study area. Other surface waters 
include seasonal or ephemeral drainage and irrigation ditches. The following sections present 
detailed descriptions of the principal streams within the project study area including their location by 
project Segment, overall general conditions, and the quality of the habitat they provide. 
 
4.3  Segment 1 - Interstate 5 to Commerce Drive 
 
Segment 1 of the project study area includes two streams, Bear Creek and Lone Pine Creek.  
 

4.3.1  Bear Creek 
 
Bear Creek flows northwest for 51.1 miles from its headwaters in Emigrant Creek through the Cities 
of Ashland and Medford to its confluence with the Rogue River. Elevations within the watershed 
range from 1,160 feet above sea level at its confluence with the Rogue River to 7,533 feet at the 
summit of Mt. Ashland (RVCOG 1995).Within the project study area, Bear Creek flows through 
only the southernmost portion of Segment 1 where it crosses under Interstate 5 just below River Mile 
[RM] 8.  
 
Within the project study area, Bear Creek supports moderate quality aquatic and riparian habitat. The 
U.S. Environmental Protection Agency (EPA) lists Bear Creek as a 303(d) stream (designation as a 
water quality limited water body) due to summer water temperatures, year-round elevated levels of E. 
coli, and year-round elevated levels of fecal coliform (Oregon Department of Environmental Quality 
2006). Other parameters exceeding water quality standards but not requiring 303(d) designation 
include flow modification and habitat modification. Also, phosphate phosphorus levels in the stream 
are an additional parameter of concern. Sources of pollutants include, but are not limited to, road 
runoff, agricultural chemicals, algal growth and sewage treatment discharges. Temperatures in Bear 
Creek and many of its tributaries approach and often exceed lethal levels for salmonids, including 
SONC coho salmon (77ºF), during the summer months (Dambacher et al. 1992).  
 
At the south terminus of Segment 1 in the project study area, two bridges currently carry the north 
and southbound travel lanes of Interstate 5 over Bear Creek. At the Interstate 5 crossing location, 
Bear Creek flows through a narrow greenway. Upstream from the Interstate 5 bridges, Bear Creek 
has a relatively unconfined stream channel that experiences seasonal flooding onto a small narrow 
floodplain. This section of the stream, on the southwest side of Interstate 5, provides primarily glide 
habitat. Downstream from the bridges the greenway is bordered on the east side by commercial and 
residential development and on the west by Interstate 5. The streambed has limited habitat 
components, such as woody debris, pools, and proper gravel for anadromous fish spawning at and 
below the Interstate 5 bridges. Riffles account for approximately 50 percent of the stream reach; the 
remainder is dominated by glide habitat and a narrow side channel, approximately 3 feet wide, along 
the west bank. The active stream channel is approximately 30 to 45 feet wide and the substrate is 
composed primarily of bedrock, cobble and gravel with local concentrations of small boulders or 
rocks that create limited refuge habitat for fish. The side channel along the west bank probably 
provides off-channel refugia habitat for salmonids.  
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Streambank conditions at the Interstate 5 crossing include rock levees and natural banks with high 
erosion and subsequent high sedimentation in the stream. Upstream from the bridges, the Bear Creek 
channel is less confined within low earthen banks 2 to 3 feet high. Downstream of the bridge, the 
eastern banks are confined and vegetated. Shade from adjacent riparian vegetation including 
Himalayan blackberry (Rubus discolor), willow species (Salix sp.), cottonwood (Populus sp.), and 
various conifers, in the project study area is estimated to be between 10 percent and 40 percent. The 
primary land uses associated with this reach of Bear Creek within the project study area are 
commercial development, urban greenway, and transportation infrastructure (Interstate 5). Bear 
Creek is water deficient, primarily due to the seasonality of rainfall pattern and demand for 
alternative uses for surface water supplies for irrigation and urban uses. Within the project study area, 
local agricultural operations, urban runoff, and road and creek maintenance operations likely 
contribute sediment and abnormally warmed runoff water to Bear Creek.  
 
There are no current fish counts for Bear Creek within the project study area; however, several 
species are known to occur in this stream (David Haight, pers. comm., biologist, ODFW, April 23, 
2007). Anadromous fish species known to be present in Bear Creek include coho salmon (federally- 
listed as threatened), fall Chinook salmon, summer steelhead, and winter steelhead. Steelhead in 
Bear Creek are not listed, but they are considered a federal Species of Concern. Fall Chinook are 
known to occur as far upstream as RM 23 (inclusive of the reach of Bear Creek within the project 
study area). Other anadromous species (such as coho salmon and summer and winter steelhead) have 
been recorded as far upstream as RM 27. Resident fish species include cutthroat trout (Oncorhynchus 
clarki), rainbow trout (Oncorhynchus mykiss), Klamath smallscale sucker (Catostomus rimiculus), 
reticulate sculpin (Cottus perplexus), and various minnow species (ORIS 1994).  
 
All of the streams and watersheds within the project study area were once inhabited by coho salmon. 
Today, Bear Creek is the only stream within the project study area that is known to contain coho 
salmon. Coho enter Bear Creek in November and December and spawn in available habitat from the 
mouth, upstream to Emigrant Creek (StreamNet 2003). The first 10 miles of Bear Creek (inclusive 
of the project study area) function primarily as a migration corridor, providing passage to spawning 
and rearing areas. Prior to 1998, the Jackson Street Dam in Medford was a major obstacle for 
migrating fish. This dam was removed in 1998 providing restored access to aquatic habitat for 
salmon. Reduced water levels and high summer water temperatures are the factors most likely 
responsible for limiting habitat use by salmonids within Bear Creek and the other streams in the 
project study area (David Haight, pers. comm., biologist, ODFW, April 23, 2007).  
 
4.3.2  Lone Pine Creek 
 
Lone Pine Creek flows approximately 2.2 miles from the Roxy Ann Peak foothills (east of the 
project study area) to its terminus at Bear Creek to the west of the Medford International Airport. 
The stream channel is highly confined through much of its lower reaches, and has been extensively 
modified by commercial and residential development. The natural stream channel has been replaced 
with concrete lining along several stretches. Riparian setbacks are minimal due to past encroachment 
by private landowners. Water quality in Lone Pine Creek is poor and water temperatures exceed 
303(d) criteria during the summer with monthly average maximum water temperatures near the 
project study area exceeding 74ºF (Oregon Department of Environmental Quality 2006). Flows in 
Lone Pine Creek are ephemeral and nearby ground-disturbing activities contribute to heavy sediment 
loads and high turbidity (Bear Creek Watershed Council 2001). 
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Lone Pine Creek supports low-quality riparian and aquatic resources. The lack of shading from 
riparian vegetation and low flows during summer contribute to water temperatures that approach the 
upper incipient lethal temperature for adult and juvenile salmonids (McCullough 1999), and likely 
act as thermal barriers. In part due to a lack of riparian vegetation within the project study area, Lone 
Pine Creek is considered “severely degraded” in terms of the quality of habitat provided for aquatic 
and terrestrial animals (Wetland Consulting 2002). Within the project study area, Lone Pine Creek 
flows across the Medford International Airport in a large concrete-lined open ditch that is 
approximately 15 feet wide. In the eastern half of the project study area the creek is piped through a 
culvert which passes under the existing Highway 62 and developed areas. The bottom substrate of 
Lone Pine Creek is concrete and no suitable spawning habitat was observed during the June 2004, 
2006 and 2007 site reconnaissance surveys. Numerous barriers to fish passage exist, including 
culverts with water depths of less than 1 inch and airport security fencing within the stream channel. 
Lone Pine Creek passes under the existing Highway 62 through the concrete culvert, and fish 
passage beyond the highway is almost certainly prevented. Nonetheless, steelhead are known to use 
Lone Pine Creek within the project study area, and Chinook salmon have been recorded just outside 
of the project study area (Jerry Vogt, pers. comm., biologist, ODFW, July 8, 2004; David Haight, 
pers. comm., biologist, ODFW, April 23, 2007). No salmonids were observed within Lone Pine 
Creek during any on-site reconnaissance surveys conducted from 1998 to 2007. 
 
4.4  Segment 2 - Commerce Drive to Antelope Road 
 
Segment 2 of the project study area includes Upton Creek, Swanson Creek, Whetstone Creek, and 
Jack Creek. 
 
4.4.1 Upton Creek 
 
Upton Creek, also labeled as Upton Slough or Midway Creek on some maps, is situated north of 
Lone Pine Creek and flows northwest for approximately 9.2 miles, terminating at the Rogue River. 
Upton Creek has been highly modified, and is piped underground across much of the project study 
area; however, Upton Creek receives abundant surface and sub-surface drainage and plays a major 
role in stormwater filtration (Bear Creek Watershed Council 2001). Encroachment by private 
landowners has greatly reduced the quality and extent of riparian habitat. Water quality has not been 
sampled by the Oregon Department of Environmental Quality, but, temperatures are believed to 
exceed 303(d) criteria (Bear Creek Watershed Council 2001). Residential and commercial 
development, and associated road building, has greatly increased sediment load and turbidity within 
Upton Creek. Upton Creek is stagnant in many areas and large algal mats are common. The stream 
channel is completely rip-rapped west of the existing Highway 62 near the Tower Business Park, and 
no aboveground water flow was evident during the June 2004 site reconnaissance. Also, illegally 
dumped trash was noted at several points. During the site reconnaissance visits in June 2004 and 
2006, several non native species were noted in Upton Creek including sunfish (Lepomis sp.), 
mosquitofish (Gambusia affinis), and larval bullfrogs (Rana catesbeiana). In March 2007, bullfrogs 
and goldfish (Carassius auratus) were observed in the stream near the Medford International Airport 
boundary fence.  
 
Aquatic habitat within Upton Creek is generally poor. The stream lacks riffles and pooled areas are 
relatively small (less than 6 feet wide) and support dense aquatic vegetation. Water temperatures are 
high, flow is low to stagnant, algal mats are common, turbidity is high, and the bottom substrate is 
silt and sand, precluding use by spawning salmonids. Barriers to fish passage are numerous and 
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include shallow flows through culverts. The longest culvert on the creek within the project study 
area is a 1,040 foot long box culvert where the stream passes under the existing Highway 62 and 
commercial properties. Upton Creek also flows through a corrugated metal pipe under the Medco 
Haul Road. A low chain link fence crosses over the 6-foot wide outflow pool where the stream exits 
the culvert and enters the Medford International Airport property. Debris in the fence indicates that 
during high water events the stream flows through the chain link, providing a partial fish barrier in 
addition to the culvert. The rip-rapped channel near the Tower Business Park on the east side of the 
existing Highway 62 also likely precludes use by anadromous fish species. Fish presence surveys 
have not been conducted in Upton Creek by ODFW (David Haight, pers. comm., biologist, ODFW, 
April 23, 2007). No salmonids were noted during MB&G’s site visits from 1998-2007; however, 
small schools or lone individuals of redside shiners (Richardsonius balteatus), black crappie 
(Pomoxis nigromaculatus), dace (Rhinichthys sp.), and mosquitofish were observed in small 
segments of the stream that were devoid of emergent vegetation.  
 
Riparian vegetation along Upton Creek ranges from non-existent (e.g., graded bare soil near the 
Tower Business Park) east of the existing Highway 62 to dense thickets of Himalayan blackberry, 
cattail (Typha sp.), scattered Pacific willow (Salix lasiandra) and black cottonwood (Populus 
trichocarpa) between the existing Highway 62 and the Medco Haul Road. Shade-producing riparian 
vegetation is absent along most reaches within the project study area, and no large woody debris was 
noted within the stream during the site reconnaissance visits. Large trees that might allow for natural 
recruitment of large woody debris are uncommon along the portion of Upton Creek within the 
project study area. 
 
4.4.2 Swanson Creek 
 
Located to the north of Upton Creek, Swanson Creek (which includes an unnamed tributary that 
crosses the existing Highway 62 approximately 0.5 miles north of Swanson Creek) flows in a 
northeasterly direction across the project study area and is a tributary to Whetstone Creek. This 
tributary is marked as an intermittent ditch on the USGS topographical map of the area (USGS 
1983a). Water quality in Swanson Creek has not been systematically surveyed, but is believed to 
exceed 303(d) criteria for both temperature and sedimentation as is the case for all the streams in the 
Whetstone subwatershed (Bear Creek Watershed Council 2001). The bottom substrate is mostly silt 
and decaying organic matter; gravel beds or other suitable substrates for salmonid spawning are 
absent. Turbidity was noticeably high (visibility of < 4 inches) during the June 2004 site visit by 
MB&G. High turbidity was also observed during the June 2006 site reconnaissance where Swanson 
Creek crosses the existing Highway 62. 
 
In several places, no surface water was observed flowing within the channel during the June 2004 
site visit. One section of Swanson Creek north of Justice Road had been dammed to allow ATV 
traffic across the streambed and into an adjacent vacant lot. Swanson Creek is not as heavily 
channelized as other streams in the project study area. In 2006 the southern branch of Swanson was 
slowly flowing through an incised channel approximately 3 feet wide and 3 to 6 feet deep with a 
gradient of less than 2 percent. As observed during earlier visits, the stream exhibited a high level of 
turbidity and a bottom substrate of silt. During the 2006 site visit, the northern branch of Swanson 
Creek was similar in characteristics to the southern branch except the channel was approximately 6 
feet wide.  
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Riparian conditions are severely to moderately degraded along Swanson Creek within the project 
study area (Wetland Consulting 2002). Private landowners have encroached into the riparian zone, 
especially west of the existing Highway 62, where most of the riparian area has been mowed and 
consists of lawn-like expanses of grass. Shade-producing riparian vegetation and in-stream large 
woody debris are largely absent from the two branches of Swanson Creek that flow through the 
project study area. Existing riparian vegetation occurs in small patches including Himalayan 
blackberry, cattails, willows, and Oregon ash (Fraxinus latifolia). 
 
In spite of degraded habitat conditions, steelhead have been identified in Swanson Creek within the 
project study area as recently as 2008 (Jerry Vogt, pers. comm., biologist, ODFW, July 8, 2004; 
ODFW 2008). A single individual was detected by ODFW just west of the Highway 62 culvert in 
2008 (ODFW 2008). However, given the low quality of aquatic habitat and the numerous barriers to 
fish passage, including thermal barriers, velocity barriers, and absolute physical barriers (e.g., ad hoc 
dams), it is unlikely that salmonids regularly use the portions of Swanson Creek within the project 
study area. Swanson Creek does support warmwater species, including sunfish, larval bullfrogs, and 
invertebrates such as water boatman (Hemiptera:Corixidae). 
 
4.4.3  Whetstone Creek 
 
Whetstone Creek crosses the existing Highway 62 just to the north of Lotus Lane, flows in a 
northwesterly direction across the project study area, and discharges into wetlands located on the 
Ken Denman WMA about 0.5 -mile west of the existing Highway 62. Ultimately, Whetstone Creek 
flows into the Rogue River after it passes though the project study area and the Ken Denman WMA.  
 
As with the other streams within the project study area, aquatic habitat quality in Whetstone Creek 
and its tributaries is poor. Water quality has not been measured, but is believed to exceed 303 (d) 
criteria for temperature and likely exceeds for sedimentation as well (Bear Creek Watershed Council 
2001). Water flow is variable and Whetstone Creek is stagnant at some locations. Just east of 
Highway 62, Whetstone Creek is confined to a narrow, deeply incised channel that exhibits several 
right angle turns before passing through a large emergent wetland community. In this section the 
stream exhibits a shallow gradient with a silt substrate. Pool and riffle complexity is very poor. The 
bottom substrate is silty throughout, except for scattered locations with boulder-sized construction 
debris. During site reconnaissance visits in 2005, 2006 and 2007, Whetstone Creek had ponded 
behind a culvert at the Medco Haul Road on the west side of Highway 62, creating an area of deep 
turbid water surrounded by dense stands of reed canarygrass (Phalaris arundinacea), purple 
loosestrife (Lythrum salicaria), and cattails (Tyhpa spp.).  
 
Riparian habitats along Whetstone Creek and its tributaries are generally poor within the project 
study area. Monotypic stands of reed canarygrass, poison hemlock (Conium maculatum) and 
blackberry are common. Young willow, Oregon ash, and black cottonwood are also present in some 
areas. In residential and commercial areas, the riparian area has largely been replaced by rip-rap, 
construction debris, or non-native landscaping plants.  
 
Despite the poor habitat conditions, Whetstone Creek is known to support summer-run steelhead, 
although whether they regularly occur within the project study area is questionable as the ponds at 
the Ken Denman WMA, downstream of the project study area, likely act as barriers. Whetstone 
Creek provides habitat for warm water species, and also supports an unusually large complex of 
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emergent wetlands that provide habitat for a variety of species (Bear Creek Watershed Council 
2001).  
 
4.4.4  Jack Creek 
 
Jack Creek consists of two small, intermittent streams that cross the existing Highway 62 near Leigh 
Way. On some maps, Jack Creek is considered a northern branch or tributary of Whetstone Creek. 
The northern branch of Jack Creek originates south of White City and flows in a southwesterly 
direction for approximately one mile before ending in a pond on the Ken Denman WMA. The 
southern branch flows out of the ponds at Hoover Ponds County Park and crosses the existing 
Highway 62 just north of East Gregory Road. The channel of the southern branch is indistinct in 
many sections, with the creek appearing more marsh-like or ponded than riverine.  
 
Water quality has not been measured in Jack Creek, but based on the 2004, 2006, and 2007 site 
reconnaissance surveys it likely exceeds 303 (d) criteria for temperature and sedimentation. Water 
flow was low at all locations visited during the June 2004 site reconnaissance, and many areas of 
Jack Creek were ponded and stagnant. For example, where the southern branch crosses under 
Highway 62, the culvert was completely blocked by mud and organic debris, creating a large, 
shallow pond. In other areas, such as where Jack Creek crosses under Leigh Way, the stream channel 
was completely overgrown with plants such as reed canarygrass, blackberry, and cattail. Conditions 
were similar during the 2006 reconnaissance. On both branches, the stream channel has been 
significantly realigned in places to accommodate commercial development. 
 
Riparian conditions along Jack Creek are generally poor with substantial encroachment by private 
landowners. Monotypic patches of reed canarygrass and blackberry are the most common riparian 
plant communities. Young willow, Oregon ash, and black cottonwood are also present in some areas. 
In residential and commercial areas, the riparian area has largely been replaced by rip-rap, 
construction debris, or pavement.  
 
Aquatic habitat quality in Jack Creek is poor. Large algal mats are common, and water depth is 
generally less than 6 inches. Turbidity is high in both branches. The northern branch of Jack Creek is 
confined to an incised channel approximately 4 to 8 feet wide. Portions of this channel are incised as 
deeply as 10 feet and it does not display any natural meander. The alignment of the channel has been 
straightened and modified by local commercial development. Portions of the channel in the vicinity 
of the existing Highway 62 alignment exhibit right angle turns.  
 
Based upon the existing stream characteristics, the quality of fish habitat in both branches of Jack 
Creek is considered poor. Both branches of the stream exhibit a shallow gradient with a sand and silt 
substrate. Pool and riffle complexity is very poor. Gravel spawning beds are absent. Both stream 
branches are severely lacking in mature riparian cover, large woody debris recruitment and side 
channels. Stormwater originating from the existing Highway 62 and adjacent commercial and 
residential areas likely has a great impact on stream water quality. The composition of the bottom 
substrate closely matches the size and structure of the silt, sand and gravel that would wash off of 
local streets. Pollutants such as grease and oil, which adhere to sediment particles washed from local 
streets, are continuously being introduced into Jack Creek. In addition, trash was noted in Jack Creek 
where it flows next to a Big R store on the west side of the existing Highway 62 during the June 
2006 reconnaissance visit. 
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Because Jack Creek empties into ponds on the Ken Denman WMA, it does not support anadromous 
fish. Hoover Ponds County Park, a source of water in Jack Creek to the east of the project study area, 
is a popular warm water fishery, and thus parts of Jack Creek may support warm water species. 
However, no fish were observed in Jack Creek during any of the site reconnaissance trips. 
 
4.5  Segment 3 – Antelope Road to Northern Terminus 
 
Segment 3 of the project study area includes an unnamed tributary to Little Butte Creek. 
 
4.5.1  Unnamed Tributary to Little Butte Creek 
 
Near the northern terminus of the project study area, an unnamed tributary to Little Butte Creek 
crosses under the existing Highway 62. It bears mention here because it flows into Little Butte Creek, 
an important stream which provides habitat for listed salmonids. Intermittent flow is indicated for 
this stream on the USGS topographical map (USGS 1983a). This small stream has two branches, the 
southernmost flows along the south side of Dutton Road until it crosses under the road in a culvert 
and outlets into a small pool. From that point, it appears to be artificially channeled through a private 
farm pasture. The northern branch crosses under the existing Highway 62 approximately one half 
mile north of the southern branch. This branch flows in a northwestern direction until it meets the 
southern branch outside the project study area and about three quarters of a mile above the stream’s 
confluence with Little Butte Creek. 
 
Aquatic habitat along the southern branch of this stream is poor, consisting of shallow, turbid water. 
Riparian conditions along the Dutton Road portion of the stream are poor consisting of patches of 
willow, Himalayan blackberry, and cattail. This portion of the stream is about 2 feet wide and less 
than 1 foot deep with a substrate of decaying vegetation and silt. Downstream of the Dutton Road 
crossing there is very little riparian vegetation. At the approximately 10-foot wide culvert outflow 
pool on private land, the creek is grazed by cattle and the outlet stream channel has been ditched, 
presumably to irrigate a nearby agricultural field. During the 2007 site visit, the outflow pool 
appeared to have a recently excavated silty bottom with some embedded cobbles.  
 
Aquatic habitat along the northern branch of the unnamed tributary to Little Butte Creek is similar to 
the habitat in the southern branch. The channel, approximately 2 feet-wide, flows from an 
impoundment on the east side of the existing Highway 62 where it passes through a culvert under the 
highway corridor. Willows and cottonwood provide minimal shading and non-native bullfrogs 
inhabit the stream. 
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5.  ENVIRONMENTAL CONSEQUENCES 
 

Figures 1-1, 1-2 and 1-3 illustrate the proposed alignments, lane configurations, and structures for 
each Segment and Option of the Bypass Alternative. For the purposes of determining the 
environmental consequences of the project, each Segment and Option of the Bypass Alternative 
includes an impact zone. The impact zone includes the proposed right-of-way area required to 
accommodate the proposed roadway and roadway-related facilities using ODOT or City of Medford 
roadway design standards, as appropriate. The impact zone includes the area of construction 
disturbance where it is expected that all of the travel lanes, bikelanes/bikepaths, curbs, sidewalks, 
landscape medians/strips, fill or cut, retaining walls, and utilities would be located.  
 
5.1  Direct Impacts and Construction Impacts 
 
In general, direct impacts and construction impacts are associated with the construction and 
operation of the Bypass Alternative. For the Bypass Alternative, construction within and adjacent to 
all new proposed stream crossings would result in short-term impacts associated with water quality 
and sedimentation. Placement of new bridge structures or replacement of existing culverts at 
proposed crossings would require work within and in close proximity to the principal stream 
channels. Short-term increases in turbidity and sedimentation would likely result. Removal of 
riparian forest vegetation within the immediate vicinity of each crossing would also be required, 
thereby reducing stream shade and cover. The reduction of shade and cover would be localized and 
limited to the alignment of the bridge or culvert crossing.  
 
During the operation of the Bypass Alternative, the potential exists for long-term impacts to listed 
SONC coho salmon or EFH due to changes in water quality and quantity as a result of creating new 
impervious surfaces (pavement). New road construction typically increases the quantity of 
stormwater being discharged to local streams. Stormwater carries sediment and pollutants from new 
road surfaces that can degrade water quality. New road surfaces also increase the rate of flow to 
streams and increases the peak flood flows in streams. Proper construction of stormwater detention 
and treatment features would be needed to ensure that further degradation of water quality and 
increased water flow limitations do not occur that may adversely affect SONC coho salmon or EFH.  
 
Construction impacts are those that occur during the construction phase. Standard construction 
practices will be used in the Highway 62 Corridor Solutions project including the use of temporary 
staging areas and construction easements. Although the exact placement of these construction areas 
has not been established, it is expected that areas exclusively within the proposed impact zone 
(footprint) of the Bypass Alternative or within other already developed areas will be used. No 
additional area beyond the proposed footprint Bypass Alternative will be cleared or disturbed. 
Therefore, all construction impacts will be similar to direct impacts. As such, both direct and 
construction impacts are discussed concurrently together throughout this section. 
 
Direct impacts and construction impacts outlined in this section assume permanent impacts; however, 
it is likely that a portion of the proposed footprint of the Bypass Alternative will only be temporarily 
impacted during construction and later restored. It is unlikely that the potential environmental 
impacts discussed in this Technical Report for the various Segments and Options of the Bypass 
Alternative will be fully realized since the analysis of impacts assumes full build-out, meaning that 
all areas within the proposed rights-of-way for the Bypass Alternative would be impacted. Actual 
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impacts will likely be less since, under most roadway design scenarios, the project right-of-way is 
usually wider than the actual footprint of the final developed roadway. 
 
5.1.1  No-Build Alternative 
 
Implementation of the No-Build Alternative would result in no direct effects to any aquatic resources. 
The No-Build Alternative would not change or alter existing stream habitats within the project study 
area. However, construction of other roadway and land development projects in the Medford area 
would likely continue to change or alter existing stream habitats. The modification and alteration of 
existing stream habitats would be the direct result of implementing currently planned and future land 
use decisions. 
 
5.1.2  Bypass Alternative 
 
The Bypass Alternative, which has been identified as the Build Alternative, has been divided into 
three Segments. Within each Segment, there are two design Options being proposed that will be 
assessed as part of this analysis. The following sections present a discussion of the direct impacts on 
the aquatic resources located within the proposed footprint of each Segment and design Option for 
the Bypass Alternative. 
 
5.1.2.1  Segment 1 – Interstate 5 to Commerce Drive 
 
Segment 1 of the Bypass Alternative includes two design Options. Option 1A as proposed provides a 
connection to Interstate 5 designed as a split diamond interchange structure. Option 1B does not 
include the new interchange with Interstate 5 but instead this Option ties the proposed Bypass into 
the existing Highway 62. The sections below describe the expected direct and construction related 
impacts of each Option proposed in Segment 1. Bear Creek and Lone Pine Creek are the two 
principal streams located in Segment 1 of the project study area. 
 
Option 1A: Split Diamond with Interstate 5 Connection 
Tables 5-1, 5-2 and 5-3, located at the end of Section 5.1, summarize the expected impacts of Option 
1A on Bear Creek and Lone Pine Creek. Under Option 1A, Bear Creek would be directly impacted 
by one crossing of the proposed right-of way consisting of two new bridge structures which would 
serve as new entrance and exit ramps connecting Interstate 5 to Highway 62. Taken together, these 
crossings would directly impact up to approximately 186 feet of stream channel and 1.6 acres of 
Riparian Management Area (RMA) along Bear Creek.  
 
Some project elements could be designed to minimize impacts to sensitive aquatic resources, 
particularly Bear Creek, within Segment 1. For example, if possible, the proposed bridge structures 
across Bear Creek would be designed to fully span the 2-year floodplain or ordinary high water mark 
of the stream. The design to fully span Bear Creek would avoid any impacts to fish passage at the 
new crossing sites. Given the fundamental minimization of potential adverse impacts resulting from 
bridging the floodway of Bear Creek, if designed in this manner, Option 1A of the Bypass 
Alternative would not likely result in any marked direct impacts to fisheries resources in Bear Creek. 
 
The proposed footprint of Option 1A would also directly impact Lone Pine Creek. The proposed 
right-of-way crosses this stream in one location. Structures associated with that crossing would 
directly impact approximately 142 feet of the length of Lone Pine Creek where it passes at an angle 
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under the proposed footprint. At this crossing, approximately 0.8 acre of RMA would be disturbed. 
Depending on the design of the crossing, this alternative could impact fish passage under the new 
Highway 62 corridor. 
 
No enhancements to aquatic resources within the proposed project study area are expected if Option 
1A of the Bypass Alternative is chosen. 
 
Option 1B: Highway 62 Connection 
Bear Creek and Lone Pine Creek are both located in Segment 1 of the project study area. Tables 5-1, 
5-2 and 5-3 summarize the expected impacts of Option 1B on these two creeks. Under Option 1B, 
Bear Creek would not be directly impacted as no project-related activities would occur on or over 
the creek or within its RMA. The proposed footprint of Option 1B would directly impact Lone Pine 
Creek. Structures constructed within the single right-of-way crossing of the creek would impact 
approximately 376 feet of Lone Pine Creek where it passes at an angle under the proposed footprint. 
At this crossing, approximately 2.0 acres of RMA would be disturbed. Option 1B would not directly 
affect fish passage at Bear Creek; however, the crossing of Lone Pine Creek would potentially 
impact fish passage under the new Highway 62 corridor. 
 
No enhancements to aquatic resources within the proposed footprint are expected if Option 1B of the 
Bypass Alternative is chosen. 
 
Of the design options under consideration within Segment 1, Option 1A impacts a shorter length of 
stream frontage but it has a slightly greater impact on RMAs. Option 1B entirely avoids impacts to 
Bear Creek, the only stream located within the project study area that is known to support federally 
listed coho salmon. 
 
5.1.2.2 Segment 2 – Commerce Drive to Antelope Road 
 
Six streams are located in Segment 2 of the project study area; Upton Creek, Swanson Creek 
(northern and southern branches), Whetstone Creek, and both branches of Jack Creek. 
 
Option 2A: Western Alignment 
Tables 5-1, 5-2 and 5-3, located at the end of section 5.1, summarize the expected impacts of Option 
2A on Upton Creek, Swanson Creek, Whetstone Creek, and Jack Creek. Within the project study 
area each creek would be directly impacted by new or improved crossings of Option 2A of the 
Bypass Alternative.  
 
The proposed new alignment of Highway 62 crosses Upton Creek in two locations. The two right-of-
way crossings include both the new alignment of Highway 62 and an access road that would be 
constructed parallel to the new alignment of Highway 62 and would connect to Coker Butte Road. 
The rights-of-way for both roadways are in close proximity; therefore, impacts are combined for the 
purposes of this analysis. Approximately 474 linear feet of Upton Creek would be impacted along 
with approximately 2.1 acres of RMA by the proposed new alignment. 
 
The southern branch of Swanson Creek which flows through the proposed footprint to the north of 
the proposed Justice Road intersection would be impacted by a new crossing structure within the 
right-of-way along the new Highway 62 corridor. At this crossing a maximum of 200 feet of stream 
channel would be impacted and 1.0 acre of associated RMA. The northern branch of Swanson Creek 
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would be similarly impacted by the new Highway 62 corridor (approximately 215 feet of stream 
channel and 1.0 acre of RMA). 
 
The proposed right-of-way footprint crosses Whetstone Creek in two locations under Option 2A; 
along the new Highway 62 corridor and along a proposed access road that would connect Lotus Lane 
to South Gregory Road. Impacts to Whetstone Creek associated with these two right-of-way 
crossings includes a maximum of approximately 312 feet of stream channel and 1.6 acres of 
associated RMA.  
 
The southern branch of Jack Creek which crosses the proposed right-of-way footprint just to the 
north of East Gregory Road would be affected at two different points along the stream channel. The 
roadways at the existing Highway 62 and Agate Road stream crossings would be improved and 
widened, resulting in impacts to approximately 516 feet of the stream channel and 2.4 acres of 
associated RMA. The northern branch of Jack Creek flows through an existing culvert at Agate Road. 
At this location, Agate Road would be improved and widened under the proposed new alignment. 
The new right-of-way crossing would impact approximately 160 feet of stream channel and 0.8 acre 
of RMA. 
 
No enhancements to aquatic resources within the proposed footprint are expected if Option 2A of the 
Bypass Alternative is chosen. 
 
Option 2B: Eastern Alignment 
Tables 5-1, 5-2 and 5-3 summarize the expected impacts of Option 2B on Upton Creek, Swanson 
Creek, Whetstone Creek, and Jack Creek. Under Option 2B all five streams would be directly 
impacted by the construction of new culvert crossings.  
 
Along Upton Creek, the location and magnitude of the expected impacts would be identical to those 
described under Option 2A. A maximum of 474 linear feet of stream channel would be impacted 
along with approximately 2.1 acres of RMA. As in Option 2A, the two rights-of-way crossings on 
Upton Creek include both the new alignment of Highway 62 and an access road that would be 
constructed parallel to the new alignment of Highway 62 and connected to Coker Butte Road. The 
rights-of-way for both roadways are in close proximity; therefore, impacts are combined for the 
purposes of this analysis. 
 
The southern branch of Swanson Creek, which flows through the proposed footprint of Option 2B to 
the north of the proposed Justice Road intersection, would be impacted by a new crossing structure 
along the new Highway 62 corridor in the same location and to the same extent as it would by 
Option 2A. At this crossing construction of Option 2B would directly impact a maximum of 200 feet 
of stream channel and 1.0 acre of associated RMA. The northern branch of Swanson Creek would be 
similarly impacted by a crossing of the new Highway 62 corridor (approximately 201 feet of stream 
channel and 1.0 acre of RMA). 
 
Where the proposed footprint crosses Whetstone Creek, a maximum of approximately 206 feet of 
stream channel and 1.1 acres of associated RMA would be affected by the installation of a new 
crossing. Due to the location and design of Option 2B, this impact to Whetstone Creek is slightly 
less than the impact anticipated under Option 2A. 
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The southern branch of Jack Creek, which crosses the proposed footprint just to the north of East 
Gregory Road, would be affected at two different points along the stream channel. The roadways at 
the existing Highway 62 and Agate Road stream crossings would be improved and widened, 
resulting in impacts to approximately 580 feet of the stream channel and an estimated 3.0 acres of 
associated RMA. These impacts are greater than those expected under Option 2A. The northern 
branch of Jack Creek flows through an existing culvert at Agate Road. At this location, Agate Road 
would be improved and widened under the proposed alignment. The new crossing would impact 
approximately 160 feet of stream channel and approximately 0.8 acre of RMA, identical to the 
impact expected under Option 2A. 
 
No enhancements to aquatic resources within the proposed footprint are expected if Option 2B of the 
Bypass Alternative is chosen. 
 
Overall, of the design options under consideration within Segment 2, Option 2A impacts a slightly 
longer length of stream frontage, primarily due to the extra crossing on Whetstone Creek, but it has a 
total impact on riparian management area equivalent to that of Option 2B. These two Options are 
very similar with respect to the impacts analyzed in this report. 
 
5.1.2.3 Segment 3 – Antelope Road to Northern Terminus 
 
Two branches of an unnamed tributary to Little Butte Creek pass through the proposed footprint of 
Segment 3 of the Bypass Alternative. 
 
Option 3A: Dutton Road A 
Tables 5-1, 5-2 and 5-3, located at the end of section 5.1, summarize the expected impacts of Option 
3A on the unnamed tributary to Little Butte Creek. Within the proposed footprint of Option 3A, only 
the southern branch of the unnamed tributary to Little Butte Creek would be directly impacted by 
new crossings along the proposed highway alignment. The southern branch which crosses the 
existing Highway 62 near Dutton Road, would be impacted by the proposed alignment of Highway 
62 along approximately 752 feet of stream channel and 3.6 acres of RMA.  
 
The northern branch of the unnamed tributary to Little Butte Creek would not be impacted by Option 
3A. Currently, this creek passes through a culvert under the existing Highway 62. Under Option 3A, 
the proposed improvements to Highway 62 would terminate south of the location of the existing 
creek crossing. As a result, 0 feet of stream and 0 acre of RMA would be impacted by Option 3A of 
the Bypass Alternative. 
 
No enhancements to aquatic resources within the proposed footprint are expected if Option 3A of the 
Bypass Alternative is chosen. 
 
Option 3B: Dutton Road B 
Tables 5-1, 5-2 and 5-3 summarize the expected impacts of Option 3B on both branches of the 
unnamed tributary to Little Butte Creek. Within the proposed footprint, both branches would be 
directly impacted by new crossings along the proposed highway alignment. The southern branch of 
the unnamed tributary to Little Butte Creek which crosses the existing Highway 62 near Dutton 
Road, would be impacted by the proposed alignment of Highway 62 along approximately 347 feet of 
stream channel and 1.7 acres of RMA.  
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The northern branch of the unnamed tributary to Little Butte Creek would be impacted near the 
northern terminus of Option 3B. Currently, this creek passes through a culvert under the existing 
Highway 62. Under Option 3B, Highway 62 would be widened at the location of the creek crossing. 
As a result, 358 feet of stream and 1.7 acres of RMA would be impacted by Option 3B of the Bypass 
Alternative. These estimates of impacts to linear stream frontage and acres of RMA also include a 
new access road on the east side of the proposed Highway 62 that would cross the northern branch of 
the unnamed tributary. 
 
No enhancements to aquatic resources within the proposed footprint are expected if Option 3B of the 
Bypass Alternative is chosen. 
 
Overall, of the design options under consideration within Segment 3, Option 3A impacts a slightly 
longer length of stream frontage, and a slightly greater acreage of riparian management area when 
compared to Option 3B. The greater impacts to stream length and RMA are due primarily to the 
greater width of the right-of-way footprint along the southern branch of the unnamed tributary to 
Little Butte Creek under Option 3A when compared to Option 3B. Therefore, under Option 3B, 
impacts to the southern branch are about half the extent of those under Option 3A; however, Option 
3B includes crossings of the northern branch of the unnamed tributary to Little Butte Creek which 
are absent under Option 3A. 

 
Table 5-1 

Number of Stream Crossings Associated with the Highway 62 Corridor Solutions 
Project Options 

 Bypass Alternative 
 Option A Option B 
 Stream Crossings (count) Stream Crossings (count) 

Segment 1   
Bear Creek 1 0 
Lone Pine Creek 1 2 
Segment 1 Total 2 2 
Segment 2   
Upton Creek 2 2 
Swanson Creek (southern) 1 1 
Swanson Creek (northern) 1 1 
Whetstone Creek  2 1 
Jack Creek (southern) 2 2 
Jack Creek (northern) 1 1 
Segment 2 Total 9 8 
Segment 3   
Unnamed Tributary (southern) 1 1 
Unnamed Tributary (northern) 0 2 
Segment 3 Total 1 3 
GRAND TOTAL 12 13 

 



March 14, 2008 Highway 62 Corridor Solutions Project 5-7 
 Aquatic Biological Resources Technical Report – Chapter 5 

 
Table 5-2 

Summary of Direct Impacts to Stream Length Associated with the Highway 62 Corridor 
Solutions Project Alternatives 

 Bypass Alternative 
 Option A Option B 
 Stream Length (feet) Stream Length (feet) 
Segment 1   
Bear Creek 186 0 
Lone Pine Creek 142 376 
Segment 1 Total 328 376 
Segment 2   
Upton Creek 474 474 
Swanson Creek (southern) 200 200 
Swanson Creek (northern) 215 201 
Whetstone Creek  312 206 
Jack Creek (southern) 516 580 
Jack Creek (northern) 160 160 
Segment 2 Total 1877 1821 
Segment 3   
Unnamed Tributary 
(southern) 752 347 

Unnamed Tributary (northern) 0 358 
Segment 3 Total 752 705 
GRAND TOTAL 2957 2902 

 
 

 
 
 

Table 5-3 
Summary of Direct Impacts to Riparian Management Area (RMA) Associated with the 

Highway 62 Corridor Solutions Project Alternatives 
 Bypass Alternative 

 Option A Option B 
 RMA (acres) RMA (acres) 

Segment 1   
Bear Creek 1.55 0 
Lone Pine Creek 0.75 1.99 
Segment 1 Total 2.3 1.99 
Segment 2   
Upton Creek 2.12 2.12 
Swanson Creek (southern) 0.98 0.98 
Swanson Creek (northern) 1.02 0.96 
Whetstone Creek  1.55 1.05 
Jack Creek (southern) 2.43 2.99 
Jack Creek (northern) 0.79 0.79 
Segment 2 Total 8.89 8.89 
Segment 3   
Unnamed Tributary (southern) 3.57 1.65 
Unnamed Tributary (northern) 0 1.71 
Segment 3 Total 3.57 3.36 
GRAND TOTAL 14.76 14.24 
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5.2  Indirect and Cumulative Impacts 
 
In general, implementation of the Bypass Alternative would improve local traffic patterns and may 
increase the pace of future commercial, industrial and residential development within the project 
study area. This additional development could in turn result in future impacts to aquatic resources 
located within the project study area. In particular, areas which are now relatively undeveloped may 
come under greater pressure as the rate of development increases. The greatest pressure may occur 
on the relatively undeveloped lands between the existing Highway 62 corridor, which still exist, and 
the proposed new Bypass Alternative alignment through Segments 2 and 3.  
 
Stream conditions and existing fisheries habitats in all streams within the project study area are 
already severely degraded. The conditions of these streams reflect the poor land use practices and 
stream management decisions of the past. Projects that are a part of any surge of private 
development that could follow this and other proposed ODOT transportation network improvement 
projects within the Medford area would discharge stormwater to the Bear Creek watershed. As a 
consequence, future adverse impacts on water quality and fisheries habitat to Bear Creek and its 
tributaries are inevitable if appropriate controls for stormwater management are not employed. 
Therefore, the long-term indirect and cumulative impacts of this project are primarily related to 
water quality issues and continued degradation of aquatic resources.  
 
5.2.1  No Build Alternative 
 
The No Build Alternative would result in no indirect or cumulative changes to aquatic resources 
identified within the project study area specifically in the context of the Highway 62 Corridor 
Solutions Project. However, construction of other roadway and land development projects in the 
Medford area could continue to allow for increased development in the area likely resulting in 
continued habitat loss and altered hydrology. No enhancements to aquatic habitat are expected if the 
No Build Alternative is chosen. 
 
5.2.2  Bypass Alternative 
 
In the sections below a description of the indirect and cumulative effects of the Bypass Alternative 
on the aquatic resources located within each proposed footprint is presented. 
 
5.2.2.1  Segment 1 – Interstate 5 to Commerce Drive 
 
Stream conditions and existing fisheries habitats within Bear Creek and Lone Pine Creek are 
currently severely degraded. Alterations of stormwater flow and treatment patterns that are expected 
to result from the Bypass Alternative under both Option 1A and Option 2A would continue to 
degrade these habitats if not appropriately mitigated. The potential acceleration of private 
development and growth that may result from the Highway 62 Corridor Solutions Project within 
Segment 1 could indirectly impact the stormwater flow patterns and water quality of the effluent to 
both Bear and Lone Pine creeks. 
 
5.2.2.2  Segment 2 – Commerce Drive to Antelope Road 
 
Aquatic habitats in Upton Creek, Swanson Creek, Whetstone Creek and Jack Creek are in poor 
condition due to past land use practices within the Bear Creek watershed. These streams could 
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experience indirect alterations of stormwater flow and treatment as a result of industrial, commercial, 
and residential land use changes that may be equally spurred by both Options 2A and 2B of the 
Bypass Alternative. 
 
5.2.2.3  Segment 3 – Antelope Road to Northern Terminus 
 
Like the streams in other Segments of the Bypass Alternative, the unnamed tributary to Little Butte 
Creek is in poor condition with degraded aquatic habitat. Both Options 3A and Option 3B could 
result in indirect alterations of stormwater flow and treatment to the unnamed tributary as a result of 
industrial, commercial, and residential land use changes that may be spurred by the Bypass 
Alternative.
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6.  POTENTIAL MITIGATION MEASURES 
 
Potential mitigation measures designed to offset negative impacts on the biological resources 
described in this report are presented in the following sections. The general conservation measures 
are common to each design option of the Bypass Alternative and could be employed regardless of 
the options selected. Since the No Build Alternative would not result in impacts to biological 
resources, no mitigation measures are described or warranted.    
 
6.1  Direct Impacts and Construction Impacts 
 
Recommended mitigation measures for aquatic resources generally include avoidance, minimization 
and restoration during the construction. During the project design phase, project engineers and 
planners would make every attempt to minimize and avoid impacts to aquatic resources to the 
maximum extent practicable. For example, the proposed rights-of-way for each Option of the Bypass 
Alternative are large enough such that ODOT has flexibility in locating construction staging areas 
and construction access away from streams and associated riparian areas thereby reducing short-term 
direct impacts. However, total avoidance of impacts to aquatic resources would not be practicable 
due to the inherent need for the proposed project to cross several streams and riparian areas within 
the proposed project study area. The following sections list the various design elements and best 
management practices that could be incorporated into the project design to minimize and avoid 
direct impacts to aquatic resources.  
  
6.1.1 General Conservation Measures for Environmental Protection 
 
Conservation measures for this project would follow practices outlined in ODOT’s Standard 
Specifications for Highway Construction (2002) and the Supplemental Standard Specifications for 
Highway Construction (2006).These specifications were developed by ODOT and are deemed 
necessary to provide an efficient and structurally sound transportation system throughout the state. 
Over the years, additional sections have been included to address environmental concerns. These 
sections address regulatory compliance for air, noise, and water pollution; erosion and sediment 
control; vegetation protection; as well as site restoration and planting materials. The following is a 
description of some of the key sections addressing environmental concerns: 
 

Section 00280 - Erosion and Sediment Control 
Section 00280 requires the Contractor to implement ODOT’s Erosion and Sediment Control Plan 
(ESCP) developed to comply with Federal, State, and local laws, rules and regulations, and the 
National Pollution Discharge Elimination System (NPDES) General Construction Permit regarding 
erosion prevention and sediment control for on-site construction activities. Typically included in this 
section are soil and slope protection and stabilization measures, and site restoration specifications, 
including planting materials and methods. 

Section 00290 – Environmental Protection 
Section 00290 directs the Contractor on issues related to environmental protection. Specific 
resources or issues that are likely to play a role in this project include Hazardous Waste and 
Hazardous Substances (00290.20); Pollution Control (00290.30); Protection of Fish, Wildlife, and 
Plants (00290.31); Protection of Forests (00290.40); and Protection of Cultural Resources 
(00290.50).  
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Section 00320 - Clearing and Grubbing 
This section directs the Contractor on Clearing Operations (00320.40), including clearing, preserving, 
and trimming trees and other vegetation, as well as Grubbing Operations (00320.41), including 
providing limits on the Contractor’s area of approved activity and scope of actions. This section 
provides protection to vegetation both within and outside of the approved work areas. 

Sections 01030 and 01040 – Seeding and Planting 
These sections provide the Contractor with guidelines for furnishing, planting and establishing 
specified plant materials in seeding and planting areas shown or directed in the project plans. These 
sections include directions for specific seeding and planting seasons, layout and preparation of 
planting areas. In addition, these sections outline preparation of planting materials and requirements 
for establishment to assure satisfactory growth and survival. 
 
6.1.2  SONC Coho Salmon and Essential Fish Habitat 
 
In addition to the ODOT standard and supplemental specifications, additional design elements or 
conservation measures may be agreed upon by State and Federal government representatives to 
offset direct impacts to sensitive aquatic resources, in this case federally protected SONC coho 
salmon and EFH. Such measures would likely be identified as conditions of the resulting Letter of 
Concurrence or Biological Opinion associated with the fisheries BA and EFH consultation. For 
SONC coho salmon and EFH such mitigation measures could include: 
 

• ODOT is considering providing funding to support a riparian enhancement project in 
cooperation with the Little Butte Creek Watershed Council. This project involves removal of 
invasive Himalayan blackberries and restoration of native vegetation along approximately 
3,360 feet of Little Butte Creek. The restoration project would provide off-site mitigation 
(that is within the same watershed) for anticipated impacts to SONC coho and their habitat 
(K. Cannon, pers. comm., ODOT Biologist, ODOT, January 16, 2008). 

• A Site Restoration and Compensatory Mitigation Plan could be prepared and carried out such 
that all streambanks, soils, and vegetation disturbed by the project will be restored. The plan 
would detail all site restoration/rehabilitation and mitigation activities commensurate with the 
scale of the project. 

• New bridge structures across Bear Creek (Bypass Alternative Option 1A) could be designed 
to fully span the Ordinary High Water Mark of the creek. 

• All new crossings could be designed to provide fish passage. A Fish Passage Plan would be 
completed in compliance with the Oregon Fish Passage Law. 

• Stormwater generated from the net new impervious surface area could be treated for water 
quality and detained for peak flow control prior to release into any surface stream (suggested 
by T. Loynes, pers. comm., ODOT/NMFS Liaison, NMFS, April 18, 2007).  

• The amount of vegetation cleared to complete this project could be kept to the smallest 
possible amount required to achieve the construction goals. 

• No water would be pumped from or discharged back into streams within the project study 
area for project activities. 

• Staging of equipment could occur in areas that have been previously disturbed or developed 
to avoid effecting natural resources via additional clearing, grubbing, and/or paving. 
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• Staging of equipment and construction materials could occur at least 150 feet from the 
Ordinary High Water Mark (OHWM) of any Water of the U.S. 

• No fuel or petroleum products would be stored within 150 feet of the OHWM of any Water 
of the U.S. Fuel trucks will be equipped with spill containment kits. 

• An Erosion and Sediment Control Plan and Pollution Control Plan specifying containment 
measures could be developed by the construction Contractor to minimize water quality 
effects, including chemical contamination due to asphalt-concrete application, lane painting 
and striping, bridge or roadway surface painting, pressure washing, and vehicle operation, 
refueling, and maintenance. 

• All vegetated areas disturbed during construction could be re-graded and seeded with an 
appropriate native seed mix following completion of the project.  

• Any trees greater than six inches diameter at breast height to be removed for project 
construction could be replaced at a ratio of 2 to 1. 

• Containment materials could be kept on-site in case of a spill. These materials could be used 
to minimize entry of a spill into a stream and to facilitate clean-up, removal, and proper 
disposal of spilled material from the project site. 

• Any paint application that occurs over or near a water body could be completed using a tarp 
system to control overspray. 

 
6.2  Indirect and Cumulative Impacts  
 
The following mitigation measures could be incorporated into the project design in order to 
minimize and avoid indirect and cumulative impacts to aquatic resources: 
 

• Design and construct stormwater management facilities in accordance with current state and 
federal water quality standards to ensure that the project does not adversely contribute to 
long-term decline or alteration of water quality in adjacent aquatic resources due to the 
effects of stormwater originating from the project.  

• Maintain local surface hydrology drainage patterns to the extent practical. Avoid 
concentrated discharges or disruptions of surface and subsurface hydrology that could disrupt 
existing hydrologic balance of remaining aquatic resources. 
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