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CONSENT DECREE APPENDIX F1 
(Rinearson Habitat Development Plan, including appendices to 

the Habitat Development Plan) 
 

Note: This Habitat Development Plan, including Appendices to the Habitat Development Plan, has been 
adapted for inclusion in the Consent Decree.  The original document was submitted to, and approved by, the 
Trustees under the Memorandum of Agreement (“MOA”) framework described in the prefatory paragraphs 
of the Consent Decree.  However, as stated in the prefatory paragraphs of the Consent Decree, the MOA 
framework is not enforceable and is not operative under the Consent Decree. 

 

This Habitat Development Plan, as adapted to the Consent Decree, is enforceable under the terms of the 
Consent Decree.  Portions of this Habitat Development Plan contain historical information, statements of 
past and present environmental conditions and uses, and statements regarding the views of various 
governmental entities.  By incorporating this Habitat Development Plan, as adapted, into the Consent 
Decree, the Plaintiffs do not warrant the accuracy of all of the information, statements, and views authored 
originally by Restoration Credit Seller and expressed herein.  However, the commitments contained in this 
Habitat Development Plan with respect to the development of the Rinearson Natural Area Restoration 
Project are accepted by Plaintiffs and Columbia Restoration Group. 

 

Significant effort has been made to ensure consistency between the obligations in this Habitat Development 
Plan and the provisions in the main body of the Consent Decree.  As stated in Paragraph 3.b of the Consent 
Decree, in the event of conflict between the main body of the Consent Decree and this Appendix, the 
provisions in the main body of the Consent Decree shall control.  
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Chapter 1. Project Overview 

The Rinearson Natural Area Restoration Project (Project) is an aquatic, wetland, floodplain, and 

riparian restoration and enhancement project being developed with technical assistance from 

the Portland Harbor Natural Resource Trustee Council (Trustee Council) as part of a regional 

restoration plan for the lower Willamette River to provide ecological services to compensate for 

natural resource damages incurred as a result of industrial contamination of the Portland 

Harbor. The Project is in the outer harbor, part of the Broader Focus Area which extends from 

Willamette Falls downstream to river mile (RM) 12.3. Goals and objectives for the Project align 

with those set forth in the Final Portland Harbor Programmatic EIS and Restoration Plan (Final 

Portland Harbor Restoration Plan; National Oceanic and Atmospheric Agency [NOAA] 2017). 

The Portland Harbor Restoration Plan identifies several key fish and wildlife species which 

represent the feeding guilds that are most likely exposed to contaminants in the Portland 

Harbor. Restoration projects developed under the Portland Harbor Natural Resource Damage 

Assessment (NRDA) process must meet certain habitat criteria conducive to supporting the life 

histories of the selected species. The Project is being developed to primarily target the federally 

threatened upper Willamette River (UWR) spring-run Chinook salmon (Oncorhynchus 

tshawytscha) evolutionarily significant unit (ESU), the federally threatened lower Columbia 

River (LCR) Chinook salmon ESU, the federally threatened LCR steelhead (O. mykiss) distinct 

population segment (DPS), the federally threatened UWR steelhead DPS, and the LCR coho 

salmon (O. kisutch) ESU, hereafter referred to as the “target salmonids.” Once complete, this 

Project will also benefit a diverse array of aquatic, avian, and terrestrial species that reside 

either permanently or temporarily within the Willamette and Columbia Rivers. In addition to the 

target salmonids, the Portland Harbor Restoration Plan identifies the following species as 

targeted for restoration within Portland Harbor: bald eagle (Haliaeetus leucocephalus), mink 

(Mustela vison), osprey (Pandion haliaetus), spotted sandpiper (Actitis macularius), and Pacific 

lamprey (Lampetra tridentata). These species together with the target salmonids are referred to 

collectively as the “target species.” 

This Rinearson Natural Area Habitat Development Plan (Habitat Development Plan) describes 

the habitat design for the approximate 33.156 acre proposed Project site, which is located within 

Meldrum Bar Park in the City of Gladstone, Oregon and in unincorporated Clackamas County 

(Figure 1). The restoration of riparian and aquatic habitats will be accomplished via earthwork 

and native vegetation restoration and management. All in-water construction work will occur 

within the designated in-water work window. Following construction, the site will receive 10 

years of effectiveness monitoring and potential adaptive management activities, during which 

time site conditions will be documented and reported to the Trustee Council. Site maintenance 
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will be performed in coordination with the Trustee Council based on monitoring results and site 

development. After the effectiveness monitoring and adaptive management period is complete, 

the Project will be protected and managed by an approved long-term land steward using a 

perpetual, stewardship fund. Site stewardship responsibilities, site maintenance activities, and 

adaptive management activities will be drafted after the long-term steward is selected in a 

formal site-specific long-term Stewardship Plan. 

Portland Harbor Restoration Goals 

The Trustee Council’s overall goal is to restore, rehabilitate, replace, or acquire the equivalent of 

those natural resources that were potentially injured as the result of hazardous substance and 

oil releases from the Portland Harbor Superfund site. The Project actions will address factors 

that limit juvenile salmonids in the lower Willamette River, such as by providing high flow 

refugia, cold water tributary connectivity, floodplain access and interaction, detritus export, 

access to shallow water habitats, and vegetated shorelines.  

The Project has been designed to specifically achieve the following: 

Move towards normative hydrology.  

Restore floodplain function.  

Reestablish floodplain and riparian plant communities.  

Improve aquatic and riparian habitat conditions.  

Improve river margin habitat (increase complexity).  

Restore habitat that provides ecological value in the landscape perspective (through 

connectivity, patch size, patch shape, and distance between different patches of habitat).  

To support the larger goals of the Portland Harbor Restoration Plan, the Project will expand and 

enhance habitat along the Willamette active channel margin (ACM), within the lower reach of 

Rinearson Creek, and in adjacent riparian areas and uplands.  

Primary actions that will be taken to support Project goals are the following: 

Grade Willamette River ACM, including lower Rinearson Creek, to expand ACM area and improve 

hydrologic connectivity. 

Modify the existing dam to mimic historical beaver dam conditions. Replace dam with a lower 

sill; decrease ponded area and increase depth to reduce water temperatures. 

Restore Rinearson Creek channel above and below remnant pond. Provide year-round fish 

access using grade control; improve channel habitat through wood installation and channel 

complexity. 
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Restore native plant communities throughout the Project site. Remove invasive species via 

excavation, hand tools, or herbicide; seed excavated areas with native herbaceous species; plant 

native woody species; and maintain desirable vegetation where present. 

Enhance habitat throughout the Project site using wood debris and rock pile placement.   

Perform adaptive management of the site for 10 years. Remove invasive species and re- plant 

native species as needed; monitor for vegetation development and wildlife use. 

Protect the site from human disturbance. Limit access to defined pathways; remove garbage, 

repair vandalism, maintain signage, and conduct outreach. 

Site Description 

Location 

The approximate 33.156-acre Project site is located in a remnant floodplain at the confluence of 

the Willamette River and a small tributary, Rinearson Creek, at RM 24, just downstream from the 

mouth of the Clackamas River (HUC# 170900120104) (Figure 1). Rinearson Creek begins at the 

Boardman Wetlands within the City of Gladstone (City). From the wetlands, the creek passes 

through ditches and pipes near Gladstone High School and the Gladstone Senior Center. It then 

passes through the Olson Wetlands before it enters a pipe on the east side of McLoughlin 

Boulevard and flows into the Willamette River floodplain at the Project site. Rinearson Creek 

within the site is impounded by an earthen dam upstream of the confluence with the Willamette 

River. Above the dam, the creek backwaters into a constructed depression, creating a 3-acre 

pond within the Project site. Below the dam, Rinearson Creek flows steeply into a narrow, 

incised channel and then joins the Willamette River through two channels, the historical channel 

and a channel that was constructed in 1997, referred to as the Meldrum Bar Channel. Currently, 

Rinearson Creek flows through Meldrum Bar Channel during Willamette River low-flow periods 

(e.g., during the summer months).     

The Project site lies primarily within the City of Gladstone’s 85.37-acre Meldrum Bar Park, in the 

northwest section of Clackamas County, Oregon, and within Section 19 in Township 2 South, 

Range 2 East (Figures 2 and 10). In addition, the site includes portions of the Robinwood Riviere 

Property Owners Association (RRPOA) common area, a residential parcel, and channel areas 

below the Ordinary High Water Mark (OHWM). 

The site is bordered by high density residential development to the north and east, developed 

city park to the south, and the Willamette River to the west. The majority of the site is currently 

zoned open space under the City of Gladstone; other districts administered by the City under 

Gladstone Municipal Code (GMC; City of Gladstone 2014) within the Project site include Habitat 

Conservation Areas (HCA), Water Quality Resource Area (WQ), Greenway Conditional Use 
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District (GW) and the Flood Management Districts (FM). The City of Gladstone has formally 

adopted a natural area designation for their property within the Project site, referred to as 

Rinearson Natural Area. The natural area is to be managed with the goal of benefiting fish and 

wildlife populations and any human activities within the site are to be carefully controlled (Peter 

Boyce, City of Gladstone Administrator, pers. comm. 2013).   

Near and long-term protections for the site will exist under ordinances related to the Open Space 

Zoning (OS; Chapter 17.26) as defined in the City of Gladstone’s Comprehensive Plan, and under 

the Habitat Conservation Area District (GMC Chapter 17.25), Water Quality Resource Area (GMC 

Chapter 17.27), Greenway Conditional Use District (GMC Chapter 17.28) and the Flood 

Management Districts (GMC Chapter 17.29) within the GMC. Additionally, the City of Gladstone 

has designated the site as a natural area, which is a designation for a property (not a district 

overlay) that required approval by the City Council.   

A small portion of the site is within the jurisdiction of Clackamas County, and would be subject 

to similar rules and regulations in place by the City of Gladstone.  

The various site protection mechanisms and zoning uses, with the relevant overlay districts, are 

described in Appendix G-13: Jurisdictional Authority for Long-Term Protection and Use. The 

overlay districts at Rinearson Natural Area are compatible with the proposed uses and long term 

management goals of the Habitat Development Plan.   

Site History 

Information on historical site conditions was obtained from historical aerial photographs 

obtained from the University of Oregon and from data from the Bureau of Land Management 

(BLM) General Land Office (GLO) vegetation cover data recorded between 1859 and 1939. These 

sources represent the available information on pre-settlement vegetation conditions (Tobalske 

2002). Information from local landowners and agency representatives was also reviewed in 

order to piece together the site’s history. Historical aerials and GLO vegetation data depicting 

land use, site modification, and vegetation changes are in Appendix A.  

Pre-settlement vegetation mapping of the Project site, as indicated by the GLO data, shows the 

area largely covered by closed-canopy, deciduous riparian and wetland forest. Species included 

Oregon ash (Fraxinus latifolia), red alder (Alnus rubra), bigleaf maple (Acer macrophyllum), black 

cottonwood (Populus trichocarpa), Oregon white oak (Quercus garryana), and dogwood (Cornus 

sericea). Conifers were also likely present in small quantities. This community once existed as 

part of an extensive network along the Willamette and Clackamas River floodplains and, 

presumably, provided structure and shade for off-channel habitat for salmonids, as well as 

providing for the habitat needs of other fish, birds, and wildlife.  
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In addition to the historical deciduous floodplain forest, closed-canopy upland forest is mapped 

in a small area along the northern site boundary (Appendix A). It was characterized as Douglas 

fir (Pseudotsuga menziesii)–Oregon white oak forest with a “brushy understory of hazelnut 

(Corylus sp.), young oaks (Quercus sp.), briars, and occasional willows” (Salix spp.) (Tobalske 

2002). This and other upland forest communities covered the river terraces bordering the 

floodplains and would have created a mosaic of early-, mid-, and late-seral stands featuring 

complex and varied structures that provided critical habitat for wildlife species now considered 

threatened or endangered. 

The Project site’s hydrology, water quality, and habitat have been largely modified since the 

early 1900s as land use changed in the surrounding area. Widespread forestry and agriculture 

shifted to urbanization in the mid-20th century, culminating in the Project site’s current use as a 

constructed wetland mitigation site and urban greenspace. 

Before the construction of the Willamette River Basin flood control dams in the 1950s and 

1960s, the Willamette River would have been subject to highly dynamic fluvial processes 

including channel migration and periodic scouring of the floodplain surface and gravel bars. 

After dam construction upriver on the Willamette, the frequency and magnitude of the river’s 

flood events were altered: dramatically reducing the river’s channel shifts, limiting floodplain 

scour and associated vegetation patterns, and limiting the supply of gravels and other substrate 

to the lower Willamette River. Commercial gravel extraction from gravel bars and the river 

channel has also impacted the river’s function. 

Site Alterations Timeline 

The timeline below details alterations occurring at the Project site, beginning in 1936 through 

the present date. Historical aerial photographs are included in Appendix A. 

1936–1950s: Agriculture dominated the local landscape, resulting in the clearing of forestland, 

channelization of streams, and diking and draining of wetlands. A 1936 aerial photo depicts the 

Project site surrounded by farm fields, though it appears that Rinearson Creek was maintained 

in its natural channel with a riparian buffer of shrub vegetation. The topographical depression 

within the footprint of the current pond is noticeable. A road crossing over the creek is visible at 

the east end of the Project site. In a 1944 aerial photo, another crossing is visible at the west end 

very near the current dam site. And in a 1948 aerial photo, it is apparent that the creek had been 

straightened and channelized throughout most of the Project site, likely to provide better 

drainage for the farm fields, and riparian vegetation had also been largely removed. 

1950s–1960s: The 1956 aerial photo shows that the west end stream crossing had been 

removed and riparian vegetation was regenerating. By 1961, the Project site had recovered 

much of its shrub and forest canopy; however, the surrounding area was increasing in 
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development density. In the late 1950s, with the construction of the Carolina Biological Supply 

Company approximately 1,500 feet upstream of the Project site, the segment of Rinearson Creek 

adjacent to the construction site was channelized, stripped of riparian vegetation, and relocated 

from its original channel bed to make way for the development (SRI/SHAPIRO 1994). In 1960–

1961, three human-made ponds were excavated at the supply company site that drained into the 

creek. These ponds were used to cultivate exotic plant species such as Brazilian waterweed 

(Myriophyllum brasiliense) for sale in the aquarium industry (SRI/SHAPIRO 1994).  

1970s–1980s: By 1970, the area surrounding the Project site was rapidly urbanizing, and 

evidence of vegetation clearing and soil disturbance in the uplands at the Project site is visible in 

the aerial photos. The early- to mid-1970s marked the construction of the current RRPOA 

residential development (the RRPOA was established in 1973). The City of Gladstone was 

established in 1978. The Project site remained a greenspace amid the urban development, the 

northern portion owned by the RRPOA and the southern portion eventually incorporated into 

Meldrum Bar Park (which became visible in the aerial series starting in 1990). Residents of the 

RRPOA report the presence of beaver dams at the Project site, causing water to pond and 

inundate the site throughout the year. A 1980 aerial depicts such an impoundment located near 

the center of the current pond. Forest cover became established in the riparian areas and upland 

south of Rinearson Creek by this year. 

1990s–2000: The beaver dam and pond were still present, as visible in a 1990 aerial photo. The 

hardwood floodplain forest was maturing. Residents report sightings of many species of birds, 

fish, amphibians, and other wildlife at this time, which are corroborated by Oregon Department 

of Fish and Wildlife (ODFW) personnel Laurie Allen, who began conducting fish and wildlife 

surveys on the site on March 16, 1991 (Laurie Allen pers. comm. 1991). By accounts of local 

residents, the beaver dams were noted to have washed away in the early 1990s (this is 

confirmed by a 1994 aerial photo), and water levels at the Project site dropped drastically. After 

the water levels dropped, the creek channel was exposed as incised and meandering through an 

approximately 150-foot-wide depression. The creek and surrounding area continued to be 

subjected to inundation by floodwaters from the Willamette, though it is estimated that, due to 

the entrenched nature of the creek channel, it rarely overtopped its own banks (SRI/SHAPIRO 

1994). Reed canarygrass (Phalaris arundinacea) and Himalayan blackberry (Rubus armenicus) 

quickly established and spread throughout the site wherever there were gaps in the forest 

canopy. Allen and nearby residents noted a distinct loss in fish and wildlife species abundance 

and diversity (SRI/SHAPIRO 1994).  

In 1994, the City-owned portion of the Project site became the focus of a compensatory 

mitigation plan to offset stream and wetland impacts resulting from the development of a 

Toyota showroom by Thomason Auto Group at the site of the former Carolina Biological Supply 

Company. Impacts included re-routing 200 feet of Rinearson Creek into underground pipes 
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beneath the development site and filling areas of the wetland. The mitigation plan (detailed in 

the Wetland Delineation and Mitigation Plan for a Proposed Automobile Dealership on McLoughlin 

Boulevard in Gladstone, Oregon; SRI/SHAPIRO 1994) involved the construction of an earthen 

dam on the creek to re-create the effects of the beaver dams, including inundation of the site to 

control reed canarygrass and other invasive species and enhancement of wetland habitat for fish 

and wildlife. Associated plan elements included the excavation of a borrow pit upstream of the 

mitigation site and wetland island creation, planting of native vegetation, and construction of an 

observation deck overlooking the wetland. The mitigation plan, including subsequent 

amendments made to the dam construction and relocation to the existing location, was 

approved by the Army Corps of Engineers (USACE), the Department of State Lands (DSL), the 

RRPOA, and other stakeholders. Changes in the dam placement resulted in an additional 0.2 

acres of land being deeded to the City by the RRPOA and doubling of the initially proposed 

ponded area. 

In 1997–1998, the amended mitigation plan was implemented. The dam was constructed of 

approximately 2,100 cubic yards of native material excavated from a borrow pit upstream of the 

Project site. The dam is approximately 225 feet long, 13 feet high, and 6 feet wide and is 

buttressed with drainage rock and class-100 rock riprap at the downstream toe. It was designed 

to create a target pool elevation of 19 feet above mean sea level (MSL; 22.48 feet above the 

North American Vertical Datum of 1988 [NAVD881]) with a capacity of 5.7 acre-feet, flooding the 

Project site to a depth of 4 feet. An emergency overflow spillway was constructed and armored 

with reno mattress at an overflow elevation of approximately 22.9 feet NAVD88. The outlet 

structure controls the water level of the pond via a grated concrete sill set at approximate 

elevation 21.5 feet NAVD88.). An 8-inch waterman C-10 canal gate valve regulates the water 

level in the pond. It conducts flow into an 8-inch inlet pipe, through a 60-inch diameter inlet 

structure, and discharges out through a 36-inch diameter concrete outlet pipe. A 1998 aerial 

photo depicts site conditions post-construction. The site was not planted, and other project 

elements, such as pond depth management, were not fully implemented. DSL has indicated that 

since they did not receive any documentation that the site was constructed, and never received 

any documentation that the site was monitored per the permit conditions, they consider it failed 

mitigation and released it from monitoring in 2012 (Anita Huffman, pers. comm., 2015). Both 

USACE and DSL have indicated they support the use of the site for restoration and do not 

consider the former mitigation use to be in conflict with the restoration.   

 

1 All elevations in NAVD88 unless otherwise noted. 

Case 3:23-cv-01603-YY    Document 7-1    Filed 11/01/23    Page 16 of 389



Rinearson Natural Area Habitat Development Plan 

   December 2018 

14 | P a g e  

Two wooden-plank observation decks were built south of the pond and wetland in an area 

dominated by Himalayan blackberry. Hardpack footpaths were constructed for access from the 

parking lot south of the site.  

In 1998, a resident of the RRPOA petitioned USACE to dredge a channel from Rinearson Creek 

downstream of the dam, south through the floodplain, to the Willamette River at a point 

approximately 1,000 feet upstream from the natural mouth of Rinearson Creek for the purposes 

of improving private boating access to the Willamette River. The request was approved, and the 

channel (Meldrum Bar Channel) was excavated, rerouting the natural flow of Rinearson Creek 

and creating a floodplain island along the west side of the Project site. The Meldrum Bar Channel 

became the low-water flow path for Rinearson Creek after its construction due to sediment 

accumulation at the historical mouth of Rinearson Creek.  

 2000–Present: Several non-profit habitat restoration and community-based volunteer 

organizations host events to remove weeds, plant trees, and manage invasive wildlife at the 

Project site and upstream along Rinearson Creek. Considerable vegetation management 

activities have taken place in the southern portion of the Project site where large quantities of 

English ivy (Hedera helix) have been removed, and native trees and shrubs have been planted. 

Rinearson Creek continues to flow through the Meldrum Bar Channel, and vegetation has 

become established at the mouth of the historical channel.   

Ownership  

The Project site includes areas within the City of Gladstone and Clackamas County.  Table 1 

below identifies the parcel number and owner of each parcel (or portion thereof) within the 

project footprint (Figure 10). 
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Table 1.  Land Ownership 

Tax Lot ID Parcel Number Owner 

NA 
Rinearson Creek 
historical outlet 

NA2 

101 00526354 City of Gladstone 

102 00526363 Cornell Saftencu 

113 05019648 City of Gladstone 

143 01606925 Robinwood Riviere Property Owners Association 

191 05000035 City of Gladstone 

200 00526256 City of Gladstone 

290 00526265 City of Gladstone 

300 00526274 City of Gladstone 

1702 00526924 City of Gladstone 

Landowner outreach meetings have been conducted regularly throughout the design and 

planning process and landowner input has been incorporated into the final project design. The 

City, the RRPOA and Mr. Saftencu support the project’s goals and objectives. All of the 

landowners have consented to the restoration actions and future stewardship activities on their 

properties and a legal agreement between each property owner and Rinearson Natural Area, 

LLC, is in place.  Copies of these agreements have been provided to the Trustee Council.  DSL has 

confirmed that they do not have an ownership interest within the project footprint. 

Adjacent Land Uses 

Most of the Project site lies within the City’s Meldrum Bar Park (Figures 1 and 2), which is used 

by both local and regional residents. In addition to the natural area, Meldrum Bar Park includes 

a boat launch area and parking lot adjacent to the site, a gravel bar adjacent to the site which is 

used for fishing, several ball fields, general open space, and facilities for a variety of other 

recreational uses. 

Other land uses surrounding the site are primarily residential, with several residential areas 

abutting the Project site. 

Existing Conditions 

 
2 According to county records, the historical outlet has no tax lot ID and no ownership associated with it.  

It is classified as “water”.   
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Hydrology 

The site is subject to three distinct hydrologic regimes: Willamette River stage and backwater, 

Willamette River tidal cycles, and Rinearson Creek flows.  

The entire Project site is located within the 100-year floodplain of the Willamette River. The area 

above the existing dam is inundated one or more times annually on average, during high winter 

flows by Willamette River backwater, with water surface elevations above approximately 21.5 

feet (Figure 3).  

Areas of the Project site located downstream from and below the dam are directly connected to 

the Willamette River and are thus subject to frequent inundation from river backwater. 

The Willamette River experiences tidal influence upstream to Willamette Falls in Oregon City, 

approximately three miles upstream from the Project site. Tidal influence is greatest during 

periods of low river stage, with tidal effects waning as river stage rises. During seasonal low flow 

periods, tidal fluctuation ranges up to three feet. The portion of Rinearson Creek from the 

existing dam downstream to its confluence with the Willamette River is very low gradient and 

subject to the full range of tidal cycles.  

Rinearson Creek hydrology is substantially driven by stormwater runoff from the upstream 

developed watershed, most of which lies within the City of Gladstone. The City’s recently 

completed update to its Stormwater Master Plan identified portions of the upstream piped 

conveyance system that have inadequate capacity (Jim Harper, pers. comm. 2014). The resultant 

flooding in the upstream basin effectively reduces peak flows into Rinearson Creek above a 2-

year return frequency event through detention, retention, and diversion. The City is planning 

upgrades to the conveyance system, but it is expected that flows into Rinearson Creek will 

remain largely unchanged since the plans include construction of a formal diversion structure to 

send those higher flows directly into the adjacent Clackamas River basin. 

Most of the watershed area is within the City of Gladstone. A number of relatively small sub-

basins also contribute runoff to the creek and pond from the north and south via piped outfalls 

(Figure 2). One sub-basin located in the City of Gladstone outfalls to the Project area southeast of 

the pond. This outfall discharges to a relatively large natural topographic depression north of 

Meldrum Bar Park Road and west of an adjacent mobile home park.  

Two sub-basins within the Oak Lodge Sanitary District (OLSD) service area collect runoff from 

the residential area bordering the north side of the pond and outfall directly into the pond. The 

western of these two pond outfalls discharges onto the steep (2H:1V) slope near the base of the 

RRPOA access staircase, approximately 15 to 20 feet from the edge of the pond. The eastern of 

these two pond outfalls discharges onto a similarly steep slope at the approximate midpoint of 

the pond. Runoff from this outfall travels through an incised open channel across a topographic 
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bench for approximately 100 feet before entering the pond. One other minor OLSD outfall 

discharges into the area north of the historical creek downstream of the dam. Flow from this 

outfall is expected to be very minor since it collects flow from only two catch basins in the 

residential road uphill from the Project site. The Project is proposing to construct outfall energy 

dissipaters and scour protection channels for the two outfalls draining to the pond to prevent 

further incision from adjacent pond grading activities. 

The USACE’s OHWM estimate for the site (at RM 24.2) is 29.09 feet NAVD88 (25.6 National 

Geodetic Vertical Datum of 1929 [NGVD29]). However, analysis of river stage data performance 

specifically for this project by Waterways Consulting suggests that an elevation of 24 feet 

NAVD88 be used for OHWM at the Project site based on analysis of flow data from gauges 

upstream and downstream of the Project site (Waterways Consulting 2014). The project-specific 

OHWM elevation estimate closely matches the vegetation indicators observed in the field in 

areas above the dam and has been adopted by the Trustee Council for the delineation of onsite 

aquatic habitats.  

Water Quality 

The Rinearson Creek Watershed consists largely of built-out residential and commercial land 

uses. It originates from cold springs within the City of Gladstone, and numerous springs add cold 

water flow to the creek within the Project site. Throughout its watershed, the creek travels 

through wetland areas and channelized segments, and it is also contained in a pipe for 

approximately one-third of its length, before reaching the Project site.  

Water quality conditions in Rinearson Creek and the pond are affected by stormwater runoff 

from these developed areas and the pollutants generated by the associated impervious surfaces. 

Illicit discharges to the storm system are also possible but have not been researched. Water 

quality conditions may also be affected by high Willamette River flows which backwater over the 

dam and flood the pond one or more times annually.  

Sediment testing in the pond indicates minor contaminant impacts (Appendix E). It is unclear 

whether the source of these contaminants is the upstream creek watershed or high Willamette 

River backwater events. Sediment will be managed during site construction pursuant to the 

Portland Sediment Evaluation Team (PSET) sediment evaluation report (Appendix E).  See 

Section 1.2.3 for further discussion.    

Water temperatures in the creek before entering the pond are typical of spring-fed systems. 

Figure 4 illustrates water temperature patterns during mid-August to mid-September 2009, a 

period when low stream flows and high air temperatures usually result in the highest annual 

water temperatures. The figure compares conditions in the pond with an area upstream in a 
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reference reach (labeled as “plank bridge” and “below weir”) where temperatures are 

maintained well below the temperature standards of 64˚F due to an established tree canopy. 

 

 

      

 Figure 4. Onsite Water Temperatures  

Source:  Willamette River Keeper 2009 

Solar inputs into the pond elevate water temperatures during summer low-flow periods. The 

springs described above contribute cool surface and subsurface water to the creek and pond, 

which probably helps to moderate any thermal loads.  

Summer thunderstorms can also lead to rapid temperature increases in the creek when rain falls 

on hot surfaces like roads, parking lots, and roofs and drains to the creek. This is shown in Figure 

4 as large episodic peaks above 64˚F. The figure shows a rapid decrease in water temperature 

around August 13, 2009, and this corresponds to the diminishing effects of runoff from a 

summer thunderstorm in the days prior.  

Soils and Sediment 

A geotechnical investigation identified that site soils include fill material, alluvium ranging from 

silt to sand and gravel, fine-grained flood deposits, and topsoil. Fill material is largely related to 

the residential development on the north side of the pond, dam construction, and a relic road 

bed that borders the upstream end of the pond.  
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Up to a few feet of sediment has accumulated in the pond behind the dam since the dam was 

constructed. The sediment is largely composed of fine-grained material with a small fraction of 

sand. Laboratory testing of sediments from the lower area of the pond identified low levels of 

certain pollutants. The PSET determined that the sediment contamination levels are below the 

2015 Pacific Northwest Sediment Evaluation Framework (SEF) freshwater screening levels 

(SLs) and therefore suitable for unconfined placement in the floodplain (Appendix E).  

Existing Habitat 

Current habitat onsite is degraded and reflects the site management and landscape 

modifications as described in the Site History section. Current habitat condition was assessed as 

part of the Habitat Equivalency Analysis (HEA) to quantify the habitat benefits and habitat 

function uplift that could be generated by the Project. These are described below and shown on 

Figure 5. 

Active Channel Margin 

The active channel margin (ACM) is the area along the river’s edge and along the shores of the 

pond and Rinearson Creek. It is found between the OHWM and the ordinary low water mark 

(OLWM). Research in the lower Willamette River has indicated that salmonids use these 

nearshore habitats more than offshore waters, particularly when there is a lower bank slope 

devoid of riprap or walls and with vegetation (Friesen et al. 2005). Existing ACM habitats at the 

Project site occupy approximately 7.67 acres total. They are heavily degraded due to the 

presence of the dam blocking access to fish, steep slopes (>11%), and the presence of invasive 

vegetation.   

Riparian Habitat 

Riparian habitat is considered to be any area situated landward within 200 feet of the OHWM. 

This is deemed to be important habitat in the Portland Harbor restoration area when fully 

functioning. Riparian habitat functions include removal of harmful nutrients and sediment from 

runoff, stabilization of streambeds, and reduction of channel erosion. Vegetated riparian habitat 

also traps and removes contaminants, provides storage of flood waters, maintains habitat for 

fish and other aquatic species, and recruits wood and other debris during high flow events. 

Existing riparian habitat at the Project site totals approximately 15.93 acres (all riparian 

habitats combined). The habitat value is assessed by the HEA model based on whether the 

habitat area is within or outside the historical floodplain and by the type of vegetation (invasive 

or native, forested or not). The Project site includes several discrete riparian habitat areas, 

occurring both inside and outside the historical floodplain, and including both invasive and 

largely native, forested habitat. Most of the riparian habitat at the Project site is considered to be 

nonfunctioning due to the lack of overstory and domination by invasive species. 
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Off-Channel Habitats 

Off-channel habitat for the HEA model includes side channels, sloughs, lagoons, tributary 

confluence areas, embayment’s/coves and alcoves. The off-channel habitat at the Project site 

includes the Meldrum Bar Channel outlet that was constructed in 1998 and a portion of the 

historical outlet of Rinearson Creek, both of which provide side channel habitat, and the existing 

impoundment, which is considered to be embayment/cove with tributary habitat. Off-channel 

habitat is important to provide juvenile salmonids refugia from velocities associated with high 

flow events; this habitat is lacking in the lower Willamette River. Off-channel habitats are also 

important refuge areas for the other target species in the Portland Harbor restoration project 

area such as mink, otter, and migratory birds (NOAA 2012).   

The side channel habitat at the Project site (0.58 acres) is degraded and has a reduced habitat 

value due to impeded natural hydrological processes as a result of the dam and invasive 

vegetation along the banks. The constructed banks in this area are too steep and cobbly in some 

areas to be conducive to vegetation growth. The embayment/cove with tributary habitat at the 

Project site (3.38 acres) is disconnected from the Willamette River at all flows except when the 

river overtops the spillway (at greater than approximately 22.88 feet NAVD88 at Meldrum Bar) 

and backwaters into the pond. The pond is in a degraded state and provides the lowest habitat 

value under the HEA model due to the blocked fish passage, warm summer temperatures, and 

dominance of invasive species.   

Upland Habitat 

Uplands are those areas that extend further landward than riparian habitat (more than 200 feet 

from the OHWM). These areas are also assessed by the HEA model based on whether or not they 

are found within or outside the historical floodplain and by the type of vegetation (invasive or 

native, forested or not). When an overstory is present, upland areas are important for providing 

nesting and perching sites for the avian target species. Uplands at the Project site occupy 

approximately 5.27 (combined) acres and are mostly forested with a mature native overstory, 

with predominantly invasive understory. 

Vegetation Types and Condition 

The project site is primarily vegetated with upland and riparian forest with areas of shrub 

thicket, forested wetland, and emergent wetland (Figure 5). Forest stands are mid-seral to 

mature with open-to-closed canopies composed of native tree species. Understories are 

generally well developed and dense and feature widespread presence of invasive species; breaks 

in forest canopy are dominated by invasive species. Primary vegetation communities include red 

alder forest, black cottonwood forest, black cottonwood–Himalayan blackberry forest, Douglas 

fir–bigleaf maple forest, Oregon ash–bigleaf maple forest, Himalayan blackberry–reed 
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canarygrass shrub thicket, Oregon ash–Pacific willow (Salix lasiandra) palustrine forested 

wetland, mixed willow palustrine–scrub-shrub wetland, reed canarygrass–yellow flag iris (Iris 

pseudacorus) palustrine emergent wetland, and non-persistent riverine emergent wetland. 

Invasive Species 

Widespread presence of invasive vegetation species is a significant issue on the site: forested 

areas are invaded by English ivy, English holly (Ilex aquifolium), cherry laurel (Prunus 

laurocerasus), false brome (Brachypodium sylvaticum), and herb-Robert (Geranium 

robertianum). Breaks in forest canopy are dominated extensively by Himalayan blackberry, 

while the clearing around the dam features Canada thistle (Cirsium arvense), St John’s wort 

(Hypericum perforatum), and tansy ragwort (Senecio jacobaea). Wetland areas feature abundant 

reed canarygrass, purple loosestrife (Lythrum salicaria), and yellow flag iris. Many vegetation 

communities throughout the site include moderate-to-high field bindweed (Convolvulus 

arvensis) cover. 

Wildlife Use 

As described above, the Project site contains ACM, off-channel habitat, and both floodplain and 

non-floodplain riparian and upland forest. Habitat quality on the site, in general, is degraded due 

to abundant invasive species cover and hydrological disconnection. Areas of dense canopy and 

presence of mature black cottonwoods and sparse Douglas fir trees in the forested areas provide 

roosting and nesting sites for some large raptors, and a dense shrub layer and ample large 

woody debris (LWD) provides cover, foraging, and nesting sites for other birds and wildlife. 

However, predominantly invasive forest understories limit habitat quality, and areas with low or 

no forest overstory feature extensive Himalayan blackberry thickets that do not provide 

adequate habitat to support a diversity of wildlife uses. The assemblage of bird species observed 

onsite is common to urbanized, degraded, and Himalayan blackberry–dominated habitats. The 

site is dominated by song sparrows (Melospiza melodia), spotted towhees (Pipilo maculatus), 

black-capped chickadees (Poecile atricapillus), American robins (Turdus migratorius), and 

American crows (Corvus brachyrhynchos). Urban-adapted mammals such as nutria (Myocastor 

coypus), opossum (Didelphis virginana), raccoons (Procyon lotor), and coyotes (Canis latrans) are 

also common in the upland and riparian forest areas and have been observed during the 

baseline monitoring. The pond, historical channel, and Meldrum Bar Channel provide some 

shoreline areas for wading birds and mammals to hunt for fish; however, the abundance of 

invasive vegetation, removal of native willows, and steep bank slopes, particularly along the 

Meldrum Bar Channel, impact available cover, nesting, and foraging areas. A lack of in-stream 

wood and channel complexity also reduces in-stream foraging area and prey availability for 

piscivorous wildlife. Waterfowl such as Canada geese (Branta canadensis), mallards (Anas 

platyrhynchos), and wood ducks (Aix sponsa) commonly use the pond, but its disconnection from 
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the Willamette River mutes dynamic hydrologic and fluvial processes necessary to create critical 

habitat variability and complexity essential for high quality fish and wildlife habitat. In addition, 

the lack of fish passage into the pond reduces prey availability for piscivorous wildlife. 

Target wildlife species observed at the site include mink, bald eagle, spotted sandpiper, and 

osprey. Additional reptile, bird, and mammal species observed at the site during site surveys are 

listed in Appendix B. 

Fish Use 

Several cutthroat trout (Oncorhynchus clarkii) and one juvenile coho salmon were observed in 

Rinearson Creek before construction of the dam (ODFW 1994). A survey of the pond in 2010 

found many non-native pumpkinseed sunfish (Lepomis gibbosus) as well as carp (Cyprinus spp.) 

(Steve Kennett, SOLV, pers. comm. 2010). The same survey electrofished below the dam and 

found a number of non-native fish, including bluegill (Lepomis macrochirus) and pumpkinseed 

sunfish, and the following native fish: one three-spined stickleback (Gasterosteus aculeatus), one 

sculpin (Cottus spp.), and three juvenile coho salmon. Baseline surveys for Pacific lamprey were 

completed by U.S. Fish and Wildlife Service (USFWS) in May 2015. No evidence of lamprey were 

found in the pond, but lamprey were found downstream of the impoundment. Ammocoetes may 

rear within the bottom sediments of the river and channel within the Project site. Clackamas 

County Vector Control has also stocked the pond with non-native western mosquitofish 

(Gambusia affinis) to control mosquitos. According to ODFW guidance, mosquitofish cannot be 

stocked in any waterbody connected to a river or other tributaries (ODFW 2009). Clackamas 

County has been notified that with the implementation of the Project, the mosquitofish will be 

removed and future stocking of the fish cannot take place.  

During periods when the Willamette River is at sufficient levels to backwater over the dam and 

extend into the ponded area, fish, including juvenile Chinook and other salmonids, can enter the 

ponded area. When the water level recedes, these fish can be trapped within the ponded area, 

where they are most likely subject to predation by birds and other wildlife and mortality from 

high water temperatures. While there are no records of juvenile salmonids in the pond, coho 

salmon were observed in Rinearson Creek before dam construction, and juvenile salmonids are 

present in the Willamette River and associated floodplain for much of the year when the 

Willamette River is at levels that overtop the dam. In a study of salmonid use in the lower 

Willamette River, over 87% were Chinook salmon, 9% were coho salmon, and 3% were 

steelhead (Friesen et al. 2005). Chinook salmon juveniles exhibited a bimodal distribution in 

length indicating the presence of both subyearlings and yearlings. Although at lower abundance, 

coho salmon juveniles also exhibited this bimodal distribution of yearlings and subyearlings. The 

study’s key finding is that the lower Willamette River is important for juvenile salmon and 

steelhead feeding and high water refuge, in addition to its being a migration corridor. The 
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presence of naturally-spawned Chinook salmon from November through July, as well as 

significant evidence of fish growth, also indicates that the lower Willamette River and associated 

floodplain areas, including the Project site, are important for the survival and rearing of juvenile 

salmonids.  

Cultural Resources 

Willamette Cultural Resources Associates (WillametteCRA) produced a cultural resources 

survey and report for the Project site (Willamette Cultural Resources Associates, Ltd 2014). To 

determine if previous archaeological studies or archaeological sites occur in the project vicinity, 

WillametteCRA conducted the cultural resources survey on May 20–21, 2014, under State of 

Oregon Archaeological Excavation Permit No. AP-1891. WillametteCRA surveyed the Project site 

and excavated 50 shovel probes; no cultural resources were identified. WillametteCRA staff also 

reviewed records on file with the State Historic Preservation Office (SHPO) and at the 

WillametteCRA offices. No previously identified archaeological resources exist within the Project 

site, but five archaeological sites and one isolate are known within a 1.6-kilometer radius. Based 

on their findings, it is Willamette CRA’s professional opinion that no significant archaeological or 

historical resources would be affected by the proposed Project.  

According to the cultural report, the lower Willamette River, from its mouth to Willamette Falls, 

including the Project site, lies in the traditional homeland of the Chinookan peoples. The 

Clackamas people, a sub-group of the Chinookans, lived primarily on the Clackamas River, at 

Willamette Falls just upstream of the Project area, and along the lower Willamette River. 

Historical records offer little evidence for the presence of either Native peoples or European 

Americans in the immediate vicinity of the Project site. The 1852 GLO plat shows an Indian 

village and Indian graves on the north bank of the Clackamas River about a mile to the east. 

Information provided by a Clackamas Indian, John Wacheno, in the early 1930s included a 

reference to a location near Gladstone (qauwuha 'ipat) where some Clackamas Indians would 

fish for dog and silver salmon (chum and coho salmon, respectively). 

During planning discussions with the City of Gladstone about the placement of fill material in the 

upper portions of Meldrum Bar Park, City staff noted that cultural artifacts had been found near 

the area of the proposed fill placement. The cultural artifacts were uncovered during 

construction of a water pipeline in the summer of 2015. A part of the cultural site had been 

partially covered by gravel from use for the pipeline construction staging area. The SHPO 

determined that there were no adverse effects from the construction staging activities, based on 

previous archaeological work at that location (John O. Pouley, SHPO, pers. comm. 2015). After 

consulting with the SHPO about placing Rinearson Natural Area fill material, the Assistant State 

Archaeologist determined that placement of fill within a portion of the known cultural resources 

site would not adversely affect the site (John O. Pouley, SHPO, pers. comm. 2015). 
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Should unanticipated archaeological or historical resources be encountered during project 

construction, all ground-disturbing activity in the vicinity of the find will be halted and the 

USACE and the SHPO will be notified immediately. In the event that evidence of human skeletal 

remains is encountered during construction, all ground-disturbing activity in the vicinity of the 

discovery will be halted immediately, efforts will be taken to protect such evidence in place, and 

the USACE, the SHPO, Oregon State Police, the Legislative Commission on Indian Services, 

appropriate Tribes, and the Clackamas County Medical Examiner will be promptly notified to 

ensure compliance with state and federal laws. 

Target Species  

The Portland Harbor Restoration Plan identifies several key fish and wildlife species to represent 

feeding guilds most likely exposed to contaminants in the Portland Harbor. Restoration projects 

developed under the Portland Harbor NRDA process must meet certain habitat criteria 

conducive to supporting the life histories of the selected species. The selected species and the 

guilds they represent include the following: 

Fish (aquatic feeders): Pacific salmon, Pacific lamprey, and white sturgeon 

Piscivorous birds: bald eagle and osprey 

Piscivorous mammals: mink and river otter 

Sediment-probing insectivores: spotted sandpiper  

Salmonids 

Chinook Salmon: Lower Columbia River and Upper Willamette River ESUs 

The LCR Chinook salmon ESU was listed as threatened by the National Marine Fisheries Service 

(NMFS) on March 24, 1999. The range of the LCR Chinook salmon includes the Columbia River 

and its tributaries including the Willamette River to Willamette Falls and the Clackamas River. 

Adult and juvenile LCR Chinook from the Clackamas River population are the most likely part of 

the population to be present in the Project site or the vicinity (McElhany et al. 2007).   

Both adult and juvenile LCR Chinook are present in the lower Willamette River. Adult use of the 

Willamette River in the vicinity of the Project site is primarily for migration to spawning habitats 

in the Clackamas River and the upper Willamette Basin. Adult presence of LCR Chinook within 

the lower Willamette River would generally occur from mid-January through late June, peaking 

mid-March through late May. In a study of salmonid use in the lower Willamette River, juvenile 

Chinook accounted for the majority (87%) of salmonids sampled. Juvenile use of the Willamette 

River and floodplain for rearing and downstream migration peaks mid-March through late July 

(Friesen et al. 2005).  
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The UWR Chinook salmon ESU was listed as threatened by NMFS on March 24, 1999. The ESU 

includes all naturally spawned populations of spring-run Chinook salmon in the upper 

Willamette River, and its tributaries, above Willamette Falls. The UWR Chinook ESU adult and 

juvenile migration and rearing timing patterns overlap with the LCR Chinook migration patterns 

(McElhany et al. 2007).  

Coho Salmon: Lower Columbia River ESU 

The LCR coho salmon ESU includes 25 populations that historically existed in the Columbia 

River Basin from the Hood River downstream, including the Willamette River and the Clackamas 

River (McElhany et al. 2007). The ESU boundaries do not extend into the upper Willamette 

portion of the basin because Willamette Falls is a natural barrier to fall migrating salmonids.  

The juvenile coho from the Clackamas River population would be the most likely population 

found in the Project site. The population in the Clackamas is the only population in Oregon’s 

portion of the ESU that is most likely in the viable category, and thus the risk for extinction of 

coho in Oregon remains high (McElhany et al. 2007). In a study of salmonid use in the lower 

Willamette River, 9% of the sampled fish consisted of coho salmon (Friesen et al. 2005). Adult 

LCR coho salmon can be found migrating to spawning areas from June through February and 

spawning from September through March. Coho begin their migration downstream from April 

through August.  

Out-migrating coho smolts likely use the Project site for migration and rearing in suitable 

nearshore habitats.  

Steelhead: Lower Columbia River DPS  

The LCR steelhead DPS was listed as threatened by NMFS on March 19, 1998, and reaffirmed on 

January 5, 2006. This DPS includes all naturally spawned steelhead populations below natural 

and human-made impassable barriers in streams and tributaries to the Columbia River between 

the Cowlitz and Wind Rivers in Washington and the Willamette and Hood Rivers in Oregon 

(McElhany et al. 2007). Steelhead populations in the upper Willamette River Basin above 

Willamette Falls are excluded. This DPS includes the Clackamas River population, which is the 

most likely population to utilize habitats within the Project site (McElhany et al. 2007). 

Adult LCR steelhead enter the Willamette River from January to June, peaking from mid-January 

to late April. Juvenile steelhead rear in the Willamette River throughout the year. Juvenile 

downstream migration peaks from March to mid-August. In a study of salmonid use in the lower 

Willamette River, 3% of the fish sampled were steelhead (Friesen et al. 2005).  
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Steelhead: Upper Willamette River DPS 

The UWR steelhead DPS was listed as threatened by NMFS on March 25, 1999. NMFS issued 

results of a five-year review on Aug. 15, 2011 (Federal Register 2011), and concluded that this 

species should remain listed as threatened. This DPS includes all naturally spawned anadromous 

steelhead populations below natural and human-made impassable barriers in the Willamette 

River and its tributaries upstream from Willamette Falls up to, and including, the Calapooia 

River (McElhany et al. 2007).  

The UWR steelhead adult and juvenile migration and rearing timing patterns overlap with the 

LCR steelhead patterns. 

Aquatic habitat types currently present within the Project site include Rinearson Creek 

upstream of the pond, the open water areas contained within the pond, the short, steep channel 

below the dam, the Meldrum Bar Channel and historical channels, and the Willamette River 

floodplain (Figure 2 and Figure 5).  All of these aquatic habitats, and associated fish use, shift 

over time and across the site from changing water levels, which are influenced by river levels, 

tidal cycles, and Rinearson Creek flow patterns. 

Above the Project site and pond, Rinearson Creek extends several hundred yards upstream to a 

weir and a waterfall that is a barrier to upstream fish movement. Below the waterfall, the 

channel enters the floodplain of the Willamette River where large flood events can inundate the 

creek and floodplain areas up to the waterfall. The stream through this section is relatively 

small, with a bankfull channel width of approximately 10 feet, and a low gradient of less than 

2%. While there is a lack of complexity from large wood or other structural elements in the 

channel, there are scour pools and undercut banks in this section, and the water temperatures 

are appropriate to support trout and other native fish. The riparian area, which includes alder 

and some coniferous trees, provides good cover and shade.  

The impoundment created by the construction of the dam in 1997 inundated Rinearson Creek 

and changed fish habitat from stream channel to open water pond. The pond includes significant 

shallow areas, little canopy cover, and little habitat complexity. Due to the open water and 

shallow depths, the pond’s water temperatures are significantly higher than those of Rinearson 

Creek. The dam and the steep channel below the dam create a barrier to fish movement between 

Rinearson Creek and the Willamette River. Below the dam spillway, the creek flows through a 

narrow, steep, and deeply incised channel. During periods when the Willamette River is not 

backwatering in the channel below the dam, Rinearson Creek flows through Meldrum Bar 

Channel to the river. The stream within Meldrum Bar Channel is characterized by a series of 

shallow riffles confined by steep banks.  
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The Meldrum Bar Channel and the historical channel provide limited shallow water fish habitat 

during periods when the Willamette River backwaters into areas below the dam. There is very 

little complexity or cover within the channels to provide low velocity habitats for juvenile 

salmonids or other fish during high flow conditions.  

Project Benefit to Salmonids 

The Project will primarily benefit target salmonid species for juvenile rearing and migration, 

including the UWR spring-run Chinook salmon ESU, the LCR Chinook salmon ESU, the LCR 

steelhead DPS, the UWR steelhead DPS, and the LCR coho salmon ESU. The primary Project 

benefit for juvenile target salmonids will be the creation and enhancement of shallow water 

habitats with large wood and vegetation. The shallow water habitat will create refuge from high 

flows, low velocity areas for feeding, and complex cover that will provide escape from predators. 

Shallow water habitat with vegetative cover are preferred by juvenile salmonids. In a study of 

lower Willamette River salmonid use, the abundance of juvenile Chinook was significantly 

higher at sites with greater vegetative cover (Friesen et al. 2005). The highest median catch rate 

was greatest at sites with 71% to 80% bank vegetative cover. Juvenile target salmonids, which 

actively feed in the lower Willamette River, will also benefit from increased areas for feeding and 

increased food production from vegetation. Juvenile Chinook salmon grow as they migrate 

through the lower Willamette River. In comparison to upstream sites, sub-yearling Chinook fork 

lengths were 1 to 6 mm greater at downstream sites, also indicating growth along the lower 

Willamette River (Friesen et al. 2005). 

There is evidence that juvenile salmonids actively use floodplains during high water periods for 

refuge and feeding. Floodplains near the lower Willamette River are used by juvenile Chinook 

salmon originating from the upper Willamette, lower Columbia, and upper Columbia summer-

fall ESUs (Teel et al. 2009). By providing fish access into and out of the areas above the remnant 

dam during high flow events, there will be additional floodplain habitat available to juvenile 

target salmonids.   

In summary, the Project will benefit primarily juvenile target salmonids, through the creation of 

off-channel habitats, which will increase food availability and provide high flow refuge areas for 

rearing and migrating fish. 

Other Fish 

Pacific Lamprey 

Pacific lamprey spawn in habitat similar to that of salmon: gravel-bottomed streams at the 

upstream end of riffle habitat. The Willamette Basin has the largest lamprey population in the 

Columbia River Basin, with most of the spawning and juvenile rearing above Willamette River 

Falls. Spawning occurs between March and July. After emergence from the gravels, juvenile 
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Pacific lamprey ammocoetes drift downstream to areas of low velocity and fine substrates 

where they burrow and grow and live as filter feeders for 3 to 7 years. Ammocoetes generally 

move downstream as they age, but their distribution can be altered due to extreme weather 

events or habitat-altering impacts. Ammocoetes have been found in sediments within the lower 

Willamette River (Jolley et al. 2009). 

Metamorphosis to the juvenile phase (macropthalmia) occurs gradually over several months, 

usually beginning in summer and completed by winter. As developmental changes occur, 

including the appearance of eyes and teeth, the juveniles leave the substrate to enter the water 

column. Moving downstream, they migrate to the ocean between late fall and spring. In the 

ocean, they mature into adults. Adult Pacific lamprey utilize the Project site and surrounding 

areas as a migration corridor into the Clackamas River and the upper Willamette River. Baseline 

surveys for lamprey were completed by USFWS prior to construction (May 2015). No lamprey 

were found in the pond, but lamprey were found downstream of the impoundment. Ammocoetes 

may rear within the bottom sediments of the river and channel within the Project site.  

The Project will also benefit Pacific lamprey by providing increased access into areas with 

suitable sediment habitat and improved food availability for ammocoetes. 

Wildlife  

Bald Eagle 

Bald eagles are typically associated with large bodies of water. Estuaries, lakes, and reservoirs 

with ample shorelines and shallow water provide foraging habitat for resident breeders, winter 

residents, and migrants. Population density in Oregon peaks in the spring when resident 

breeders, winter residents, and spring migrants occur simultaneously (Marshall et al. 2006). In 

Oregon, prime nesting locations are large trees generally within one mile of water. West of the 

Cascades, primary nest tree species are Sitka spruce (Picea sitchensis) and Douglas fir with more 

frequent use of black cottonwood as local bald eagle populations increase. Nest trees are old, 

have large limbs and open structure, and provide open views of the surrounding area. Protection 

from human disturbance tends to be important for nesting, successful hunting, and feeding of 

young, but some individuals do show tolerance for human activity (Marshall et al. 2006). 

Foraging behaviors vary by location and season. A study along the lower Columbia River Estuary 

found bald eagles acquire a little more than half their food by hunting live prey, about one 

quarter from scavenging, and the remainder from pirating. Fish comprise over two-thirds of 

prey taken, and waterfowl and seabird consumption increase in winter as they become more 

abundant. Foraging is dependent on availability of tidal flats and water less than 4 feet deep, and 

varying opportunistic strategies determined differences in diet between pairs and season 

(Watson el al. 1991).  
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Currently, the Project site supports limited habitat areas that benefit bald eagles. The site is in 

close proximity to the Willamette River and, although few conifers are present within the site, 

mature black cottonwoods in upland and riparian forests provide suitable roosting and perching 

habitat. The pond supports waterfowl, and some fish are present within onsite waterways for 

bald eagles to feed on. However, the poor quality of aquatic habitat and the disconnection of the 

pond from the Willamette River limit the availability of primary prey. In addition, the Project 

site’s proximity to ongoing human disturbances, such as fishing, boating, and other recreational 

activities, renders the site largely unsuitable as nesting habitat. During baseline studies, an 

active nesting pair of bald eagles was observed utilizing a mature Douglas fir one-quarter mile 

from the Project site. Bald eagles were observed within the Project site boundaries occasionally 

during baseline studies, typically seen flying along the western Project boundary or perched in 

mature black cottonwoods along the bank of the Willamette River apparently hunting for prey.  

Restoration efforts will enhance the quality and productivity of aquatic, active channel margin, 

mudflat, vegetated marsh, side channel, riparian, and upland forest habitats, benefiting bald 

eagle in a variety of ways. The forested areas will be planted with black cottonwood, grand fir, 

bigleaf maple, and Douglas fir, increasing the available habitat for roosting and perch-hunting. 

While there is a high level of disturbance, some bald eagle pairs have shown a tolerance to 

human disturbance (Marshall et al. 2006), and the planting of more desirable Douglas fir could 

lead to potential nesting in the future. Dam removal, installed LWD, downed trees, and creation 

of off-channel habitat will result in long-term benefits to salmonids and other fish species within 

the project site, benefiting piscivorous avian species, including bald eagle. Waterfowl use of the 

project site may increase, thus providing another increase in prey resources for bald eagle. 

Installed LWD and downed trees will also provide a habitat complexity element beneficial to 

bald eagle. 

Osprey 

Historically, osprey nested only in forested regions of Oregon due to their preference for large, 

live trees (often with broken tops) and snags. Nest sites are typically located within 2 miles of a 

large waterbody. Along the Willamette River, osprey have adopted human-made structures such 

as channel markers and utility poles as suitable nesting foundations (Marshall et al. 2006). Lack 

of suitable nesting habitat along the lower Willamette River may be a limiting factor to osprey 

numbers given that foraging habitat appears to be abundant. Along the Willamette River, an 

osprey’s diet consists almost entirely of fish, primarily largescale sucker (Catostomus 

macrocheilus) and pikeminnow (Ptychocheilus oregonensis). Osprey in the area spend about half 

the year wintering in Mexico and Central America, returning to breeding grounds along the 

Willamette River by mid-March to early April (Henny et al. 2003). Nests tend to be reused each 

year, which allows earlier laying and, in turn, more surviving young (Poole et al. 2002).  
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The Project site currently offers similar habitat benefits and limitations to osprey that it does to 

bald eagles. Some mature trees offer roosting and perching areas, but nesting sites are lacking. 

Open water hunting areas within the site are present, but prey availability is limited by the fish 

passage barrier presented by the dam and poor quality aquatic habitat. Unlike bald eagles, 

however, osprey have a high tolerance for human disturbance and should be able to nest 

successfully at the site if appropriate nesting structures become available. During baseline 

studies, osprey were frequently observed utilizing perches within the Project site boundaries.  

Restoration efforts will enhance the quality and productivity of aquatic, active channel margin, 

mudflat, vegetated marsh, side channels, riparian, and upland forest habitats, benefiting osprey 

in a variety of ways. The forested areas will be planted with black cottonwood, grand fir, bigleaf 

maple, and Douglas fir, increasing the available habitat for perching and potential nesting. The 

project site’s proximity to fishing, boating, and bike track racing should not affect the potential 

for osprey to nest onsite given their high tolerance to human disturbance (Marshall et al. 2006). 

Dam removal, installed LWD, downed trees, and creation of off-channel habitat will result in 

long-term benefits to salmonids and other fish species within the project site, which will benefit 

piscivorous avian species, including osprey. Installed LWD and downed trees will also provide a 

habitat complexity element beneficial to osprey. 

Mink 

Mink are semi-aquatic, carnivorous mammals typically associated with river banks, lake shores, 

freshwater and saltwater marshes, and marine shore habitats (Gerell 1967). Mink are associated 

with brushy or vegetative cover adjacent to wetlands with irregular and diverse shorelines; they 

shy away from straight, open, exposed shorelines. Mink are nocturnal to borderline crepuscular 

with activity focused near open water. Their foraging niche is generally aquatic habitats, and diet 

varies with season, prey availability, and habitat type. Mink prey includes crayfish, fish, reptiles, 

waterfowl, birds, rodents, rabbits, and other mammals. Prey availability is the primary factor 

influencing movement and habitat use throughout the year (Allen 1986). Suitable mink habitat 

features continuous, structurally complex river bank corridors with cover provided by woody 

vegetation and debris, allowing mink to travel to and from den sites and foraging areas (Allen 

1986). Mink prefer to den in tree roots, especially those of willows. Dens are also found situated 

within the aquatic emergent vegetation growing on banks and in human-created embankments 

of large boulders (Garcia et al. 2010). Mink travel to forage in a core area located adjacent to the 

den site (Allen 1986); distance travelled does not exceed 300 meters (Gerell 1970). Movement 

around and within water is dictated by bank slopes, and access to aquatic prey becomes 

increasingly limited as bank slopes become steeper. In-stream habitat structures including logs 

and log jams are important for mink when foraging (Verts and Carraway 1998). Mink are 

considered non-migratory, but they will travel distances up to 7.5 miles between den sites and 
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foraging grounds (Whitaker and Hamilton 1998). Riparian and active channel margins within 

the Project site offer limited mink habitat. Banks of waterways, particularly of the Meldrum Bar 

Channel, are steep, and the channels have little to no structural complexity or presence of in-

stream large wood, which limits foraging access and prey availability. The poor aquatic habitat 

and the fish passage barrier of the pond also limit mink foraging area. In addition, the dominance 

of invasive species in the riparian areas affects the quality of foraging and denning habitat. 

During baseline surveys, mink have been observed and photo-documented at the Project site 

multiple times. The number of individuals is unknown as identification by distinctive face and 

chest markings was not possible. It is also unknown for what purposes or how often mink use 

the site; no den sites were found, and the presence of tracks or scat was rare. 

Restoration efforts will enhance the quality and productivity of aquatic, active channel margin, 

beach, mudflat, vegetated marsh, side channel, scrub-shrub, riparian, and upland forest habitats 

that will benefit mink in a variety of ways. Floodplain area along the historical and constructed 

channels will increase, increasing productivity of the food web. Some of these areas have steep 

stream bank slopes currently; benching these areas will reduce this slope, allowing mink more 

mobility onsite. Dam removal and the proposed grading and restoration activities should 

increase productivity of the food web in three ways: (1) the emergent wetland area will be 

increased, (2) the number of downed trees and log structures in the pond will increase, 

increasing in-stream habitat, and (3) the existing pond and creek, above the existing dam, will be 

transformed into off-channel habitat for the Willamette River. In-stream habitat will be further 

supplemented through installation of log structures and downed trees. Removal of invasive 

vegetation and planting of native vegetation will increase food web complexity, improve stability 

of river banks, and increase habitat complexity, thus increasing diversity of prey and 

maintaining favorable bank slopes and cover for mink. 

Spotted Sandpiper 

The main habitat requirement for spotted sandpiper is a close proximity to water. In Oregon, 

breeding birds will use a variety of habitats along rivers, streams, ponds, marshes, and lakes 

from sea level up to the timberline (Marshall et al. 2006). Microhabitat requirements of nest 

sites include a general proximity to water’s edge (within 100 meters) and herbaceous cover for 

protection from predators. Denser vegetation, preferably native blackberry (Rubus spp.) and 

stinging nettle (Urtica dioica), becomes more preferred for nesting as predator abundance 

increases (Reed et al. 2013). During migration and post-breeding dispersal, habitat preference 

becomes more generic with any inland waterbody being suitable, as well as jetties, headlands, 

and coastal estuaries. Winter birds may use fresh or saltwater including sewage ponds, human-

made structures, woody debris, boat basins, and formed concrete (Marshall et al. 2013). Spotted 

sandpiper is a visual forager, preferring open habitat with firm or sandy substrate (Reed et al. 
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2013). Prey in Oregon include flying insects, insect larvae, grasshoppers, crickets, grubs, worms, 

beetles, young fish, and small crustaceans (Marshall et al. 2006). 

Though the Project site is proximal to open water, spotted sandpiper habitat is limited by the 

presence of abundant invasive species in the riparian habitat, steep channel banks, and a lack of 

open to semi-open areas of herbaceous vegetation. Dense colonies of invasive species dominate 

areas adjacent to waterways, and the dam maintains high water within the pond year-round, 

supporting little emergent wetland vegetation and rarely exposing the important mudflat areas 

valued by spotted sandpipers. Spotted sandpipers have been observed onsite during spring 

migration and during winter. It is unknown at this time if they nest onsite.  

Restoration efforts will enhance the quality and productivity of active channel margin, beach, 

mudflat, vegetated marsh, side channels, scrub-shrub, riparian, and upland forest habitats that 

will benefit spotted sandpiper in a variety of ways. Dam removal and proposed grading will 

increase shallow water habitat, resulting in increased areas of productive foraging habitat. The 

formation of natural stream banks along the proposed meandering channel will support 

preferable vegetation and invertebrate productivity. Restoration of native plant communities 

will lead to a more complex and stable ecosystem, providing native cover for nesting and 

increasing invertebrate diversity. Enhanced habitat quality will benefit nesting and wintering 

sandpiper and provide a suitable staging area for migrants during spring and fall. 

Non-Target Species 

The following sections discuss non-target species found at the site, including species listed as 

sensitive by the state of Oregon. 

Fish 

Resident cutthroat trout (Oncorhynchus clarkii) are present in Rinearson Creek and are also 

found in the Project site. Cutthroat trout require cool water and clean spawning gravels to 

support healthy populations.  

The Project will benefit cutthroat trout by providing cool water and increased stream habitat 

quantity and quality. 

Beaver 

Beaver (Castor canadensis) live throughout wooded and partly wooded portions of the 

Willamette Basin, preferring rivers, second- to fourth-order streams, lakes, and sloughs. Beavers 

select relatively low‐gradient channels with physical attributes suitable for dam and lodge 

building. Beavers will build dams across creeks and other watercourses to impound water, 

which creates deep water for protection from predators, access to food supplies, and 

underwater entrances to dens. While beavers are capable of building elaborate dens, beavers in 
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western Oregon typically tunnel into stream banks for resting, staying warm, overwintering, 

giving birth, and raising young. Beavers forage on the leaves, inner bark, and twigs of trees and 

shrubs and will also eat ferns, aquatic plants, grasses, and crops (Puchy et al. 2010). 

Currently, the Project site supports aquatic, active channel margin, beach, mudflat, vegetated 

marsh, side channels, scrub-shrub, riparian, and upland forest habitats that benefit beaver. The 

pond, historical channel, constructed channel, and the west bank of the Willamette River provide 

aquatic habitat for beaver. Partially wooded areas feature a variety of trees and shrubs for 

foraging. Beavers and beaver tracks have been observed many times at the Project site, and 

beavers have also been visually observed swimming and foraging on shrubs onsite. There have 

also been observations of girdled black cottonwood.  

Restoration efforts will enhance the quality and productivity of aquatic, active channel margin, 

beach, mudflat, vegetated marsh, side channels, scrub-shrub, riparian, and upland forest habitats 

that will benefit beavers in a variety of ways. Planting of native trees and shrubs will increase 

foraging opportunities onsite. Native vegetation will also help stabilize channel banks, making 

them more suitable for denning. Removal of Himalayan blackberry will make large trees, such as 

black cottonwood, easier to access and forage on. The proposed pool area will offer deeper 

water that can be used for protection from predators and food storage. Dam removal will allow 

both easier access to the pond and safer access to and from the pond since it will no longer be 

necessary for beavers to leave the safety of the water to get around the dam. 

Native Turtles 

Western Pond Turtle 

Western pond turtle (Actinemys marmorata) is a state-listed sensitive (critical) species. These 

turtles depend on both aquatic and terrestrial habitats for survival. Suitable aquatic habitat 

consists of permanent and seasonal water features including rivers, sloughs, lakes, reservoirs, 

ponds, and irrigation canals. Terrestrial habitat is utilized for nesting, overwintering, dispersal, 

basking, and aestivation (a summer dormant period). Overwintering sites typically include 

upland habitat as well as burial in the substrate of aquatic habitats and undercut banks along 

streams. Nest sites are minimally vegetated, generally lack cover, south-facing with adequate 

solar exposure, and usually located within 100 meters of suitable aquatic habitat. Nesting 

substrates vary but are typically compact and well drained. Turtle nesting may occur along 

trails, levees, roadbeds, fields, grasslands, and stream banks and within utility rights-of-way. 

Limited observations of young juveniles and hatchlings tentatively suggest preference for 

habitat with slow-moving, shallow, warmer bodies of water, often with extensive cover of 

emergent vegetation. Western pond turtles are omnivorous, opportunistic feeders that forage 

exclusively in aquatic habitats. Typical prey includes larvae of aquatic insects, earthworms, 

mollusks, and crustaceans, as well as vertebrates such as tadpoles, frogs, and small fish. Plant 
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matter including algae and roots of aquatic plants are consumed by adults and occasionally 

juveniles. Plankton may also have important nutritional value. Pond turtles have also been 

observed scavenging waterfowl and several fish species (Rosenberg et al. 2009). 

Western Painted Turtle 

Western painted turtle (Chrysemys picta) is a state-listed sensitive (critical) species. These 

turtles depend on both aquatic and terrestrial habitats for survival. Suitable aquatic habitat 

consists of slow-moving and shallow water with surface or emergent vegetation. Preferable 

aquatic habitat features muddy substrate within streams, canals, sloughs, small lakes, and ponds. 

Terrestrial habitat is used primarily for nesting but is sometimes also used for overwintering 

and as a corridor between aquatic habitats. Nest sites are minimally vegetated, generally lack 

cover, are south-facing with adequate solar exposure, and usually located within 100 meters of 

suitable aquatic habitat. Nesting substrates vary, but are typically compact and well drained. 

Turtle nesting may occur along trails, levees, roadbeds, fields, grasslands, and stream banks, and 

within utility rights-of-way. Habitat requirements of hatchlings are poorly understood, but some 

evidence suggests movement into shallower aquatic habitats after leaving the nest chamber. 

Western painted turtles overwinter within the benthic zone, but they may also utilize terrestrial 

habitats during winter (Gervais et al. 2009). The diet of western painted turtles tends to be 

similar to western pond turtles.  

The Project site’s existing turtle population is one of only a few known reproducing populations 

of western painted turtles in the Portland Metro area, with an estimated 15 to 20 individual 

western painted turtles at the site. Successful nesting has been documented for multiple years in 

a row, with different age classes documented. A recommended conservation action in the 

Oregon Conservation Strategy is to protect important turtle nesting sites. ODFW considers the 

Rinearson site extremely important to the overall conservation of western painted turtles in the 

Portland Metro area, and potentially for the conservation of western pond turtles as well. While 

turtles are capable of dispersing and finding suitable habitat, they also exhibit high site 

fidelity. This makes the protection and enhancement of known turtle sites such as Rinearson 

very important (Susan Barnes, ODFW, pers. comm. 2015). 

Currently, the Project site supports aquatic, vegetated marsh, side channels, and upland forest 

habitats that benefit western pond and western painted turtles. The pond and historical and 

constructed channels offer permanent, slow-moving water as well as shallow water with 

emergent vegetation. These features provide suitable foraging areas for both of these turtle 

species, as well as overwintering habitat for western painted turtles. In-stream habitat 

structures include log structures, downed trees, and a dilapidated wooden dock which provide 

safe areas for adults and juveniles to bask as well as cover for juveniles. Terrestrial habitat 

adjacent to the historical channel and pond is suitable nesting habitat for both turtle species. 
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This area is south-facing with adequate solar exposure and well within 100 meters of suitable 

aquatic habitat. Upland forest provides overwintering habitat for western pond turtles, although 

this species may also utilize aquatic habitats and undercut banks along the channels during this 

cycle.  

Existing turtle nesting areas will be preserved, and to the extent needed, enhanced, and 

restoration efforts will provide both shallow water benches and deep pond areas that turtles use 

as habitat. LWD placed in the pond, on the islands, and along the meander channel will provide 

basking areas and cover for turtles. Shallow water benches and the deep pond areas provide a 

variety of water depths. The nesting areas consist of bare, unvegetated ground, with bunch 

grasses planted at 5 feet o.c. and shrubs planted at 30 feet o.c. to provide some refuge but not 

shade the nesting areas. To ensure adequate solar exposure, the nesting areas have open 

southern and western solar exposure and are relatively flat. 

Restoration efforts will enhance the quality and productivity of aquatic, vegetated marsh, side 

channel, and upland forest habitats that will benefit western pond and western painted turtles in 

a variety of ways. Dam removal and proposed grading will increase shallow water habitat and 

create new off-channel habitat, which will increase foraging opportunities and productivity. 

Planting of native terrestrial plants will help stabilize banks and improve overwintering habitat 

for western pond turtles. Planting of native emergent vegetation will improve foraging habitat 

for both native turtle species. Increased plant diversity and the creation of fish passage by 

removing the dam will ultimately lead to a more complex and stable food web, benefiting both 

species of native turtles. 

Little Willow Flycatcher  

The little willow flycatcher (Empidonax traillii brewsteri) is a state-sensitive (vulnerable) species 

due to population decline. It is a late-arriving, long distance migrant associated with shrub-

dominated habitats, often in wet areas (Sedgwick 2000). In the Willamette Valley, little willow 

flycatchers nest in both riparian shrub and upland shrub thickets, preferring the non-native 

species Himalayan blackberry and Scotch broom (Cytisus scoparius). Throughout the Willamette 

River Basin, trailing blackberry and vine maple (Acer circinatum) are important components of 

native nesting habitat. Breeding success is not significantly different between native and non-

native plants (Marshall et al. 2006). Primarily an aerial forager, willow flycatchers generally 

forage within shrub patches and the openings between patches. While foraging, they fly out 

horizontally from a perch to capture insects in mid-air, as well as hover to glean insects off 

leaves, herbs, grass, flowers, and branches (Sedgwick 2000).   

Currently, the Project site supports scrub-shrub, shrub thicket, riparian, and upland forest 

habitats that benefit little willow flycatchers. The dominant presence of Himalayan blackberry 

throughout the project site provides quality nesting habitat. A mosaic of native and non-native 
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shrubs, and the open spaces between, offer suitable foraging habitat. The variety of water 

features also fulfills the species’ preference for wetter habitat types. An abundance of insects 

during the breeding season appears to meet the species’ dietary requirements. During baseline 

studies, two little willow flycatcher breeding territories, one on the east side of the pond and 

another along the west side of the historical channel, remained occupied throughout the nesting 

season.  

Restoration efforts will enhance the quality and productivity of scrub-shrub, shrub thicket, 

riparian, and upland forest habitats in a variety of ways that will benefit little willow flycatchers. 

While removal of Himalayan blackberry will initially reduce nesting and foraging habitat, 

restoration of native plant communities will lead to a more complex and stable ecosystem, 

provide native cover for nesting and foraging, and increase invertebrate productivity and 

diversity. Planting of vine maple will provide preferred native nesting habitat. 

Project Constraints 

Temperature  

The Project site will continue to receive runoff from the residential- and commercial-developed 

areas of Gladstone and OLSD.  Runoff will continue to be a potential source of thermal loads to 

Rinearson Creek during summer thunderstorms. This impact could be reduced over time as the 

City implements the capital improvements recommended in its recently updated Stormwater 

Master Plan, such as “green street”–type capital improvements to help alleviate flooding and 

improve stormwater quality.   

Trash Management 

Water eddying into the site from the Willamette River or backwatering into the site during high 

flow conditions, brings debris, including wood and other plant matter and trash, from the 

Willamette River into the Meldrum Bar Channel. This debris lodges in the channel and traps 

additional debris. Currently, adjacent landowners periodically clear the debris from the channel. 

Elsewhere onsite, some trash, primarily food containers and glass bottles, is left by people who 

visit the area, primarily along the shore of the Willamette River and the Meldrum Bar Channel. 

Trash will be managed throughout the performance period by the project implementer and will 

be managed by the site steward thereafter. The site will be patrolled and signed to limit access. 

Woody debris and logs collected in the channels and deposited in the floodplain will not be 

removed from the site. 
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Turtle Habitat Areas  

The site currently provides habitat, including nesting areas, for native turtle species. Turtle 

habitat at the site includes open, sparsely vegetated beach areas with a southern aspect for 

nesting, the open ponded area, and wood in the pond for basking. Individual turtles will be 

managed during construction at the direction of ODFW. The Project will preserve and enhance 

turtle foraging, juvenile rearing, and nesting habitat.  Shallow water areas in the remnant pond 

are designed to provide juvenile rearing areas, and logs will be placed for turtle basking.  

Invasive Vegetation  

Invasive vegetation is prevalent throughout the Project site. Vegetation composition and cover 

are critical parts of the Project site restoration; native and diverse species assemblages will 

provide the highest quality habitat for fish and wildlife. The Project site will require a rigorous 

invasive species treatment program from pre-construction into the post-construction phase, 

with the goal for the site to be self-sustaining with only moderate long-term site maintenance 

activities in place. Establishment of overstory cover and native understory species will create 

growing conditions that will be more favorable to native species overall, reducing the need for 

maintenance over time. 

Security and Public Access  

There is one public trail for accessing the site, located off of the east side of the parking lot at 

Meldrum Bar Park (Figure 2). The trail runs north from the parking lot and terminates in two 

overlook areas just south of the pond. The trail and overlook areas are surfaced with coarse bark 

chips and are delineated by wooden fencing. The trail and overlooks will be retained as part of 

the proposed plan. No additional trails are proposed, and access to the site outside of the trail 

system will be controlled. Unauthorized access, which currently occurs throughout the Project 

site, will actively be deterred. Dense plantings of native vegetation selected to deter public 

access will be planted at areas where unofficial trails have become established and in other key 

areas where the public may be tempted to enter the site. Public access will also be controlled 

using fencing along the perimeter of the parking lot and the trail, and signage around the 

boundaries of the Project area, and ongoing community outreach to explain the restoration goals 

of the Project.  

A private access route from the RRPOA common area north of Rinearson Pond will be retained 

but improved to limit access. Two existing stairways providing access from the homeowner’s 

association will be retained, and an informal footpath that connects them will be improved with 

wood chip surfacing. Access to the stairways is restricted to the RRPOA members and is 

controlled by locked gates maintained by the RRPOA. 
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Description of Restoration Activities 

 Basis of Design  

The post-Project restored condition profile attempts to recreate conditions that were present in 

the 1960s (based on the 1961 aerial photo). This is a reasonable historical reference condition 

because it integrates some of the watershed- and landscape-scale hydrologic and land use 

impacts on Rinearson Creek and the Clackamas and Willamette Rivers. Prior to dams being in 

place on the Clackamas River and flows being managed in both the Willamette and Clackamas 

Rivers, the Project site most likely experienced higher inputs of sediment and the bed elevations 

of both the Willamette and lower Rinearson Creek were likely much higher. Using 1961 as the 

reference condition suggests that a pond existed within the current footprint of the dam 

impoundment area, likely due to the activities of beaver. The beaver dam ponds were likely to be 

much shallower than the current pond, and the upper reaches of the current impoundment were 

probably only intermittently inundated, as evidenced by the presence of woody vegetation 

throughout the upper reaches of the existing impoundment. Downstream of the beaver dams, 

the gradient of the channel likely increased, primarily due to the fact that the beavers, by default, 

built up the upstream elevations and enhanced sediment deposition. The channel alignment 

then flattened out before reaching the Willamette, due to periodic sedimentation at the mouth 

associated with eddying and sand deposition. The net effect of these factors produced a stepped 

profile. When the constructed channel was introduced to the site in the early 1990s, it appears to 

have been cut below the elevation of the natural outlet. This was done to provide more frequent 

access to the Willamette River, but also resulted in the creation of a knickpoint that appears to 

have migrated up to the dam. That headcut is currently threatening the stability of the dam.  

To restore the historical profile, the project will implement the elements identified in Figure 6 

and which are shown in more detail in the construction documents (Appendix C) and planting 

plan (Appendix H).  Those elements are also summarized below in Sections 2.1.2, 2.1.3, 2.1.4 and 

2.1.5. 

Construction Sequencing and Timing 

Project construction will begin with the gradual draw-down of the existing pond 1-2 months 

before grading activities begin to allow the soil to dry.  Prior to and during draw-down, turtles 

will be removed from the pond pursuant the Project’s Wildlife Capture, Holding, Transport, and 

Relocation (CHTR) Permit and with guidance from ODFW. 

The pond will be drained by opening the wheel-operated gate valve located at the dam outlet 

control structure. During draw-down, native and non-native fish will be removed with seine 

nets. Native fish will be placed in Rinearson Creek or the Willamette River. Additional 
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dewatering measures will be implemented prior to construction to divert the creek around the 

work areas.  

Construction will proceed from the downstream to upstream end of Rinearson Creek. First, the 

benches and other grading features along the Meldrum Bar Channel and the historical Rinearson 

creek channel will be constructed.  The roughened channel below the existing dam and 

associated log structures will then be constructed.  When constructing the roughened channel, 

the existing dam’s concrete structure and pipes will be removed, and the remaining earthen 

structure will be lowered to the design elevation.  The area above the dam will then be graded 

(including the backwater areas, meander channel, and pond) followed by installation of log 

structures associated with the area upstream of the dam.  Native plants will be installed in the 

winter after construction. 

Timing   Activity 

2016 to 2017    Invasive Species Removal 

    

May to June 2017 Turtle Removal  

May to June 2017  Draw-down of pond 

July to Aug. 2017  Preparation of site  

Aug. to Oct. 2017  Removal of dam infrastructure and lowering of earthen fill 

Grading and installation of roughened channel and sill 

   Placement of habitat features 

   Grading of Meldrum Bar and historical outlet channel benches 

    

Oct. 2017 to Jan. 2018  Broadcast seeding for erosion control 

    Installation of emergent plugs 

Dec. 2017 to Jan. 2018  Installation of native woody plants  

April to May 2018  Turtle Removal 

June 2018   Fish Removal and Pond draw-down 

June to July 2018  Grading of pond and related features 

    Placement of habitat features within upstream area 

July to August 2018  Construction ends 

September 2018  Final plantings completed 

    As-Built delivery  
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Site Preparation / Demolition  

Site preparation will include installing construction fencing to protect native vegetation and 

installation of erosion and sediment control (ESC) measures prior to any grading activities or 

equipment mobilization onto the site. The contractor will limit impacts to existing trees to the 

extent practicable, but some trees will likely need to be felled to provide equipment access to the 

site. Any trees removed during construction will be salvaged for use onsite as LWD.  

Demolition will primarily consist of removing the dam outlet control structure which includes a 

concrete box, steel outlet grating, steel cover grating, inlet and outlet pipes, and a wheel-

operated gate valve. Wire-mesh gabion mats and the turf-reinforcing grid related to the dam 

overflow spillway will also be removed. Other minor structures slated for demolition include a 

concrete headwall and pipe near the upstream end of the pond (related to a historical road creek 

crossing) and two iron pipes, two timber pilings, and a wooden dock structure along the 

downstream creek outlet channel. 

Earthwork and Restoration Elements 

Earthwork will include grading and excavation to improve and increase habitat area below the 

OHWM, removal of the existing dam and outlet structure, construction of the roughened channel 

downstream from the dam location, excavation of the remnant pond, and creation of habitat 

benches along the historical and Meldrum Bar channels. 

Existing Dam 

The majority of the existing earthen dam fill material will be excavated to prepare the subgrade 

for the roughened channel.  As described in Section 2.1.2, the additional infrastructure 

associated with the dam will also be removed. 

Roughened Channel 

This project element will be constructed below the remnant pond to achieve a reasonable 

channel gradient up to the remnant pond and to meet fish passage criteria. The roughened 

channel will be approximately 280 feet long and will extend from the remnant pond to a pool 

where Rinearson Creek turns south to flow out the Meldrum Bar Channel. Engineered fill will be 

placed in the bed and along the banks of the existing channel to raise the elevation of the incised 

bed and achieve a channel gradient of approximately 3.5%, which is appropriate for salmonid 

and lamprey passage.   

The channel streambed itself will be constructed of engineered streambed material (ESM). This 

aggregate material is sized to withstand hydraulic scour during high flows and to maintain 

hydraulic connectivity during low flow conditions (i.e., to prevent low flows from permeating 

through the ESM). Large wood structures and larger cobbles and boulders will be installed along 
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the roughened channel banks to provide additional roughness, improve habitat conditions, and 

assure fish passage. 

The downstream end of the roughened channel will include a deepened reinforced toe to 

prevent undercutting. A second, short segment of roughened channel will be constructed in the 

Meldrum Bar Channel to create a backwater pool at the base of the roughened channel for added 

energy dissipation. These features are intended to maintain stability of the roughened channel 

and maintain fish passage in the event that dredging in the Meldrum Bar boat basin or other 

similar action causes a headcut to propagate into the Meldrum Bar Channel. 

Earthen Sill and Remnant Pond 

Upstream of the roughened channel, a portion of the existing pond will be maintained to mimic 

the beaver pond that was present in the 1961 aerial photo. The pond will abut the south 

hillslope to take advantage of the large, shading cottonwoods. The pond will be created by 

excavating within the current impoundment to an average depth of approximately 4 feet below 

the channel invert elevation at the top of the roughened channel.  

The roughened channel will form a sill at its crest to create the transition from the remnant pond 

into the downstream roughened channel. The sill is designed to provide fish passage over a 

range of flow conditions: during Willamette River backwatering, during high flows and 

subsequent draining as the flows recede, and during low flows sustained by Rinearson Creek. 

Lamprey would be provided passage through the roughened channel and over the sill. The 

roughened channel has a shallow gradient, with low velocities, will have natural rock that is 

suitable for obtaining a good seal with their sectorial disk, and the sill area is expected to be 

consistently wetted. The sill will be approximately 5 feet along the channel centerline and have a 

flat gradient (0% slope) along the creek profile. It will transition in width from the wider pond 

footprint to the narrower roughened channel. A low-flow notch will be constructed along the 

centerline of the sill to maintain adequate fish swimming depths during periods of low flow from 

Rinearson Creek. The relatively wide, flat sill is a contingency measure to maintain the minimum 

design pond water surface elevation if localized settlement of a portion of the underlying fill 

occurs. If settlement occurs, it is not expected to occur beneath the entire footprint of the sill 

area.  

Meander Channel and Shallow Backwater Areas  

A meander channel will be excavated upstream of the remnant pond to restore the creek 

through this area. Material excavated from the channel will be used to create higher areas to the 

immediate north and south of the channel (floodplain benches) separating the channel from off-

channel wetlands. The channel will be designed to convey flows in Rinearson Creek up to the 

0.8-year flow events, at which point the channel will overtop into the off-channel wetlands 
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through notches in the floodplain benches. The meander channel and floodplain benches are 

also designed to allow Willamette River backwater to overbank into the off-channel wetlands. 

Areas excavated to the south and east of the existing pond footprint will create new shallow 

backwater areas that will be inundated on an annual basis and increase the available area of 

quality ACM that can be vegetated with native species. These will be relatively shallow, mildly 

sloped graded features to increase and improve high water habitat.  

The remnant road along the eastern edge of the existing pond will be removed. Removing the 

road fill benefits habitat because it allows for the creation of more ACM area (the extent of 

OHWM) and also removes historical fill and structures.  

Off-Channel Wetlands 

Wetland habitat will be created in depressions behind the floodplain benches beside the 

meandering channel. High water events from Willamette River backwater and bankfull creek 

flow from Rinearson Creek will spill through notches in the floodplain benches and flood the 

depressions on a seasonal basis to sustain wetland plants and hydrology.  

To further add to habitat diversity and complexity, small topographically raised “islands” will be 

graded to an elevation of 20 to 22 feet. These will be at wetland elevations, but allow for a scrub-

shrub community and habitat features to be present within the emergent wetlands. The islands 

will be constructed of available onsite material and topped with rock mounds as well as wood 

structures.  

Historical Outlet to Willamette River 

The historical creek outlet to the Willamette River will be graded to improve habitat conditions 

through construction of low wetland benches along the southern side of the channel. The 

historical Rinearson Creek outlet is subject to unpredictable sediment deposition from the 

Willamette River, which could potentially block fish access to the creek during low Willamette 

River stages if this was restored as Rinearson Creek’s main confluence with the river. 

Improvements will also include invasive species control and revegetation to improve habitat 

conditions and increase riparian shading. 

Meldrum Bar Channel 

The Meldrum Bar Channel, which connects the lower Rinearson Creek channel to the Willamette 

River, will remain as the primary outlet to the Willamette River. Habitat benches will be 

constructed along its banks. While the benches are located to avoid native trees to the maximum 

extent practicable, some trees will need to be removed. Any trees that are removed during 

restoration activities will be used as LWD elsewhere at the site, as appropriate. 
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Vegetation Restoration (Planting Scheme)  

Native vegetation communities will be restored to improve habitat provided for target species. 

Native vegetation will be restored throughout the Project site by installing native species, 

controlling invasive species, and retaining existing native vegetation (Appendix H).  

The habitat types proposed for planting (Figure 7) include the ACM, side channels, and 

embayment/cove with tributary habitat, riparian zones, and contiguous uplands as defined by 

the HEA habitat types described above. The selection of plant material is based on observed and 

historical native plant communities at the Project site and similar sites, as well as the expected 

hydrologic regime from the Willamette River and Rinearson Creek. Vegetation treatments will 

vary across the site as described below. 

Graded Areas 

Post-earthwork native vegetation will be planted according to the planting plan (Appendix H).   

Woody vegetation will be container stock, bare root, live stakes, or a combination of these. All 

plant material will be procured from native plant nurseries in northwestern Oregon or 

southwestern Washington. Some live willow stakes may be collected from existing willows at 

the site. Trees and shrubs will generally be installed at 4 to 5 feet on-center (o.c.), except in areas 

planted to control public access, where they will be planted at 4 feet o.c. Willow stakes will be 

planted at 2 feet o.c., and wetland emergent plugs at 2 feet o.c. These spacing requirements meet 

the plant installation density requirements in the Trustee Council’ guidance documents. 

Enhancement Areas 

Enhancement areas are portions of the site where some existing native vegetation is present and 

will be preserved. Invasive species will be removed, and native trees and shrubs will be installed 

in the cleared areas as needed to increase native plant cover and to deter colonization by 

invasive species. Areas surrounding existing trails and where unauthorized trespass is known to 

occur will be planted at greater density (4 feet o.c.), selecting species that develop dense growth.  

Maintenance 

This phase will follow construction after weed cover has been reduced to desirable levels and 

will continue throughout the monitoring period. Maintenance activities will target re-growth of 

weeds, especially where they threaten plantings; supplemental plantings will also be installed as 

needed. Maintenance activities will be informed by annual invasive species monitoring. 

Community stewardship may be engaged in this phase of vegetation management. The site 

steward will be responsible for identifying infestations and coordinating efforts to prevent 

colonization of invasive species, consistent with state laws and NRDA stewardship agreements. 
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Herbivory Control 

Installed vegetation will be protected from herbivory damage through fencing, use of plant 

protectors, repellents, or other means. Damage or loss of vegetation will be reported in annual 

monitoring reports, and management strategies will be developed as needed. Herbivores will 

not be killed or trapped to control herbivory; specifically, beaver will be allowed to colonize the 

site and affect site conditions.   

Structural Habitat Elements  

The total number of wood and rock pile structures either installed or retained onsite will be at 

least 3-5 structures per acre for both the ACM habitat areas and the terrestrial areas.  

Existing downed wood and living trees will be left in place to provide habitat benefits. The 

downed wood and living trees are in a location where wood is anticipated to naturally recruit 

due to prevailing wind and wave direction. Trees and wood left in place are anticipated to 

promote recruitment of additional woody debris by providing additional roughness. Grading 

alongside the Meldrum Bar Channel will require felling of several trees that will be placed 

nearby or relocated within the Project area for optimal habitat benefit.  

Large wood structures with rootwads attached will be placed in the meandering channel and in 

the wetland areas alongside the meandering channel. Whole trees will be felled on site and 

placed at the pond margins to provide cover and organic material.  

Large wood structures with rootwads attached will be placed on the banks of the roughened 

channel to create additional roughness and improve habitat conditions. Logs installed during 

construction will be stabilized and held in place using rock and boulder ballast. 

Nine rock piles will be placed in uplands to provide habitat. The rock piles will be placed such 

that it receives both sun and shade each day and are near water and riparian zones, with little or 

no chance of being inundated by water.  Rock piles will consist of 8 inch to 36 inch rocks placed 

in a pile to create 6 inch openings and will be partially buried below the ground surface. Three 

rock piles will be 15-feet long by 8-feet wide by 6-feet above ground surface. The remaining piles 

should be at least five feet in diameter and four feet tall, with an 8-12” diameter at breast height 

(DBH) log placed alongside them where possible.  

Wood piles, approximately 20 feet wide by 10 feet wide will be created using wood accumulated 

from clearing vegetation and downed trees onsite.   The center of the pile will be supported by 

substantial woody material (e.g. logs or root wads) to create and maintain loft.  Stems sizes 

should be randomly mixed from twigs to large logs using woody species available (McDonald 

2008). 
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In order to meet objective 3 of this plan, which indicates there will be 18 snags on the property, 

trees will be brought from off-site and installed, or will be girdled to create snags if they become 

damaged during construction. All snags are valuable, but it is preferable if the created or 

installed snags are at least 30 feet tall and 16 inches DBH as measured from ground surface at 

installation. The snags should have a minimum of 5 intact branches of varying lengths with stem 

heights above ground between 5 and 30 feet, or greater. The snags should be in an early stage of 

decay with at least 75 percent of the bark attached to the tree’s primary stem.  The snags will be 

either Douglas fir, Western red cedar, big-leaf maple, or black cottonwood. 

Project Benefits 

Future Habitat Types and Acreages  

Active Channel Margin 

Existing ACM habitat will be improved via excavation and grading to reduce steep slopes along 

banks and by the removal of invasive species and planting of natives (Figure 7). Fish will have 

access to a much larger amount of ACM habitat after fish access is restored above the existing 

dam. New ACM habitat will be created by grading selected areas to elevations below 24 feet. The 

total post-restoration ACM habitat will be 10.27 acres; this is an addition of 2.76 acres of 

available ACM habitat to the existing acreage.   

Post-restoration, plant communities within the ACM habitat area will include emergent marsh in 

the off-channel wetlands and scrub-shrub/forested wetlands below the roughened channel.  

Riparian Habitat 

Riparian habitats will be improved by removing invasive species and planting native scrub-

shrub and forested communities. The total post-restoration riparian habitat will be 15.54 acres 

and will include areas both within and outside the historical floodplain (Figure 7). This 

represents a loss of 0.39 acres from the existing condition due to reconfiguration of the pond 

and ACM areas. The riparian habitat will contain both wetland and upland areas with scrub-

shrub and forested vegetation communities. Plants that will be installed were selected based on 

expected hydrologic regimes with the goal to establish forest canopy.  

The riparian habitat area will still include a pedestrian pathway and two overlook areas. That 

acreage, with a small buffer, has been removed from the total riparian acreage for the purpose of 

credit generation. The path and overlooks will be fenced and surrounding plantings will limit 

access to the riparian area by humans. Given this approach, the current value assumes negligible 

recreational impacts beyond the footprint of these recreational features. 

Case 3:23-cv-01603-YY    Document 7-1    Filed 11/01/23    Page 48 of 389



Rinearson Natural Area Habitat Development Plan 

   December 2018 

46 | P a g e  

Off-Channel Habitat 

Post-restoration off-channel habitats include side channel habitat and embayment/cove with 

tributary habitats (Figure 7). The channel areas in Meldrum Bar Channel and the portion of the 

historical channel outlet of Rinearson Creek will remain. They will also be improved through 

grading to restore hydrologic processes and connectivity with the Willamette River and through 

removal of invasive species and planting of native species. The remnant pond, which is 

considered to be embayment/cove with a tributary, will be improved through restoring fish 

access, removing invasive species present along the shoreline, and planting native species along 

the shoreline.  

Post-restoration side channel habitat is expected to be 0.58 acres (0.58 acres in existing 

conditions) and the embayment/cove with tributary habitat is expected to be 1.34 acres (3.38 

acres in existing conditions). 

Upland Habitat 

Upland habitats will be improved by removing invasive species and planting forested 

communities. The total upland habitat will be 4.98 acres and will include areas both within and 

outside of the historical floodplain (Figure 7). 

Hydrology 

Stormwater outfalls that discharge directly into the Project site contribute a proportionally 

small amount of drainage relative to the overall creek basin. Consequently, the water quality 

impacts from these outfalls are proportionally small relative to the overall basin, and treatment 

of this runoff would not likely have a significant impact on the overall water quality condition in 

the creek and pond. 

The stormwater outfall located in the southeast corner of the Project site discharges to a natural 

topographic depression. Lower flows appear to be captured by this depression and infiltrate into 

the underlying soil, preventing them from reaching the creek and pond. Any overflow from this 

depression will travel overland through heavy vegetation prior to reaching the creek and pond. 

Runoff from this outfall appears to be treated through these passive mechanisms. 

Water temperature conditions in the pond should improve from the smaller pond footprint and 

increased pond depth, which will reduce the impact of solar inputs and resultant temperature 

increases. Also, the pond surface will be at a lower elevation, which may increase cold water 

spring inputs from the north slope because additional springs and seeps might emerge. Wetland 

scrub-shrub communities in the meander channel portion of the project will provide additional 

shading as the plants mature, further reducing solar inputs to the waterbody. 
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The proposed Project will result in a significant change to site hydrology. By lowering the dam, 

areas upstream from the dam will be subject to substantially more frequent inundation by 

Willamette River backwater. This modification will result in areas upstream of the dam being 

inundated at river stages greater than elevation 16.9 feet, which occurs up to approximately 

30% of the time during winter and spring months (compared to 10% of the time under current 

conditions).  

Soils and Sediment   

Proposed grading and excavation of the site will result in excess spoil materials which will be 

placed onsite. The portion of the ESM represented by larger boulders will be imported and 

mixed with onsite materials to construct the roughened channel. As discussed earlier, this 

aggregate material is sized to withstand hydraulic scour during high flows and to maintain 

surficial flow during low flow conditions (i.e., prevent low flows from permeating through the 

ESM). 

The Project proposes grading and excavation of pond sediments. Some of these sediments will 

be graded and shaped to create desired topography, while some will be moved to upland areas 

of the site.  

Goals, Objectives and Performance Standards 

Project-specific goals and objectives are linked to NRDA program goals through site 

performance monitoring based on stated performance standards. Project-specific goals include 

broad actions that should occur at the Project site that will allow the Project to support the goals 

of the overall NRDA program. Each goal also includes specific objectives; these objectives are 

specific actions that can be measured or observed in the field. Performance standards developed 

for the Project are those measures that, when met, demonstrate that Project objectives have 

been achieved.   

Goals and Objectives 
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Goal 1 – Restore typical floodplain structure 

Objective 1 – Grade the Project site to typical floodplain topographic conditions; modify existing 

dam; establish floodplain benches; restore Rinearson Creek channel. 

Objective 2 – Install and retain woody structures, and rock and debris piles typical of ACM, 

tributary, floodplain, and upland habitats. 

Objective 3 – Provide fish year round passage throughout aquatic habitats. 

Goal 2 – Restore native vegetation communities 

Objective 1 – Establish native-dominated marsh vegetation in areas that are currently ponded; 

control invasive marsh species (1.22 acres.  See Area B-Figure 8). 

Objective 2 – Establish riparian and wetland forest vegetation in graded portions of the site; 

control invasive wetland and riparian species (5.72 acres. See Area A-Figure 8). 

Objective 3 – Enhance existing riparian and wetland forest vegetation where existing vegetation 

includes both native and invasive species (9.46 acres. See Area C-Figure 8). 

Objective 4 – Control invasive vegetation in riparian and upland forests with existing mature 

tree canopy (14.37 acres. See Area D-Figure 8). 

Goal 3 – Restore typical hydrologic conditions  

Objective 1 – Restore floodplain interaction between Willamette River and areas upstream of the 

remnant dam. 

Objective 2 – Increase area inundated by regularly recurring flood events in the Willamette 

River. 

Goal 4 – Improve water quality over existing conditions 

Objective 1– Improve water temperature, dissolved oxygen, and conductivity in aquatic habitats. 

Goal 5- Increase use by fish and wildlife species by improving access and 

improving habitat quality 

Objective 1 – Increase use of site by native fish species by providing upstream fish access, 

enlarging ACM area within the site by 2.6 acres, and installing 17 engineered woody habitat 

structures accessible to fish, and retaining all existing logs. 

Objective 2 – Increase use of site by native bird species by retaining (occurring as existing 

debris, or trees cleared from construction) more than 3 terrestrial and aquatic woody structures 
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per acre, establishing 1.22 acres of native emergent marsh area adjacent to open water and 

forested habitat, and increasing native vegetative cover across the entire site. 

Objective 3 – Increase use of site by bald eagles by planting black cottonwood, grand fir, bigleaf 

maple, and Douglas fir trees in 14.7 acres of the site, and by installing or creating a total of 18 

standing snags on the property. 

Objective 4 – Increase use of site by mink by increasing ACM area within the site by 2.6 acres and 

installing 17 habitat structures in aquatic and riparian areas 

Objective 5 – Increase abundance and diversity of macroinvertebrates present on site through 

increasing stream channel length within the site by 150 feet, improving water quality, and 

establishing native vegetation in 10.3 acres of ACM area.  

 

 

 

Performance Standards 

Performance standards have been developed based on site-specific restoration goals and 

monitoring questions and are linked to specific measurable parameters. Performance standards 

include interim and final metrics: interim performance standards assess the site’s development 

trajectory and shift over time to reflect expectations of habitat development; final performance 

standards reflect the overall restoration goals for the Project site and must be met by the end of 

the performance period. Sites that meet interim performance standards consistently are 

expected to meet final Year 10 performance standards. Performance standards in years 3, 5 and 

10 are associated with the credit release schedule in Consent Decree Appendix F3. Failure to 

meet interim performance standards will trigger consultation with the Trustee Council and the 

project implementers to determine appropriate adaptive management strategies and remedial 

actions (See Section 6.10 – Adaptive Management Framework). Such contingency measures are 

to be implemented upon the Trustee Council’s written recommendations (Trustee Council 

2014). 

Performance standards for each parameter are listed below. Each performance standard 

describes a threshold to be achieved and includes a timeframe (Year 1 through Year 10).  

Geomorphic/Structural Habitat Elements 

Geomorphic design features relate to the slope and morphology of engineered channels and the 

topography of ACMs for the purpose of providing fish passage and habitat. Structural habitat 
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features include LWD placed in stream channels, in the remnant pond, and in riparian and 

upland forested areas for fish and wildlife.  

Performance standards for geomorphic/structural habitat elements are as follows: 

100% of installed in-stream large wood pieces will be retained and present, or naturally 

recruited, downstream of the remnant pond outlet in Years 1, 3, 5, 7, and 10.  

80% of placed in-stream large wood pieces and structures will be retained and present 

upstream of the remnant pond outlet in Years 1, 3, 5, 7, and 10. Terrestrial habitat structures 

include snags, downed large wood, and rock and debris/brush piles. Naturally recruited habitat 

structures, as well as installed structures, are included within the retention rate. 

80% of placed terrestrial habitat structures will be retained and present, or naturally recruited, 

within upland and riparian areas in Years 1, 3, 5, 7, and 10. 

ACM acreage will not decrease by more than 10% compared to As-Built drawings in Years 1, 3, 5, 

7, and 10. 

In order to ensure year-round fish passage for juvenile and adult salmonids, the roughened 

channel gradient will not exceed 4% slope and jump heights will not exceed 6 inches, the 

remnant pond outlet will discharge continuously, and the channel thalweg downstream of the 

former water control structure will remain wetted during low water conditions in Years 1 

through 10.  

Hydrology and Hydraulics 

Hydrology and hydraulic site restoration goals relate to the hydrological connection between the 

Willamette River and Rinearson Creek. Continuous hydrological connection should be present. 

In addition, the Willamette River should overtop the remnant pond outlet and backflow into 

Rinearson Creek during higher flows in order to restore function to off-channel and ACM 

habitats and provide habitat access to target salmonids. 

The nearest gage to the site is located at Oregon City (below the falls) and is reported in feet 

NGVD29. Additionally, this gage is up-gradient from the Project site. In order to calibrate this 

gage to the Project site to assess when the invert of the roughened channel sill is backwatered by 

the Willamette, both the slope of the river and the vertical datum must be considered. A 

conservative slope of 1.66 feet per mile was used for this analysis. The water surface slope from 

Oregon City to Rinearson is steeper during high flows and therefore the difference in water 

surface elevation (WSE) between the two sites is greater during high flows. This slope creates a 

vertical difference in WSE of 3.25 feet between the U.S. Geological Survey (USGS) gauge at 

Oregon City and the Rinearson Project site.      
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The slope was derived from a surveyed WSE from a site visit to Rinearson during high flow. This 

WSE was compared with a gauge height at Oregon City from the same day and time to compute a 

slope. 

Table 2. Gauge Calibration from Oregon City Gauge and the Project Site 

 Ft NAVD 88 Ft NGVD 29 

Elevation of Roughened Channel Crest 16.85 13.36 

Corresponding Elevation at USGS Gauge at Oregon City 20.10 16.61 

Note: USGS gauge at Oregon City (below falls). Calculation completed by Waterways Consulting. 

Performance standards for hydrology and hydraulics are as follows: 

Remnant pond outlet will be overtopped by the Willamette River surface flows when stage 

height exceeds 14 feet NGVD29(17.5 feet, NAVD88) as measured by the USGS #14207770  

Oregon City gauging station in Years 1, 3, 5, 7, and 10. 

No fewer than 8.5 acres of the project site will be inundated at such times when stage height on 

the Willamette River exceeds 21.76 feet NGVD29 (25.25 feet, NAVD88) as measured by the USGS 

# 14207770 Oregon City gauging station in Years 1, 3, 5, 7, and 10.  

Sediment 

No performance standard related to sediment grain size or composition is proposed for this 

project. Informal monitoring will take place to observe if erosion or sedimentation is occurring 

in a manner that could decrease the intended function of the restoration.  Sediment accretion 

stakes will be installed in both the Meldrum Bar and historical Rinearson Creek channels to 

measure sediment accretion as related to ACM area.  

Vegetation 

Vegetation composition and cover are critical parts of site restoration. Predominantly native and 

diverse species assemblages provide the highest quality habitat for fish and wildlife. Vegetation 

restoration actions vary within the site and are grouped into four vegetation management types. 

Each management type has specific performance standards based on the habitat type and the 

vegetation management actions taking place. Figure 8 shows vegetation management areas. 

Performance standards apply to both native and non-native vegetation.   

Trustee Council’s guidance documents, including the Portland Harbor Monitoring and 

Stewardship Framework (Trustee Council 2014), define non-native vegetation species as those 

species included in the Oregon Department of Agriculture (ODA) Noxious Weed List and the 

Portland Plant List (City of Portland 2011). In consultation with the Trustee Council’s 

Restoration committee, a modified vegetation classification has been developed for the Project 
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site. The monitoring plan for the Project site refers to all non-native species that will be 

controlled as a component of site management as “invasive species.” However, for purposes of 

monitoring at the Project Site, cover of non-native plant species that are not considered 

“invasive” will be recorded in monitoring data, but not reported as contributing to the Trustee 

Council’s performance standard for “non-native” species cover.  These performance standards 

have thus been re-characterized in this document from their definitions within the Monitoring 

and Stewardship Framework to apply either to invasive species only, or to non-native species 

collectively, as appropriate. No change was made to the native plant species reference. A table 

providing a comprehensive list of “invasive” and “non-native” species is provided in Appendix F. 

Additionally, all species classified as “early detection and rapid response” (EDRR) species on the 

Portland Plant List will be immediately eradicated from the site and monitored for return. 

Lack of vegetative cover due to beaver ponding will not be considered as a failure to meet site 

performance standards. If beaver ponds become established, the Trustee Council will be 

consulted on how to amend site performance standards and monitoring.  

Monitoring for plant performance will start in Year 2 and continue through Year 10. Following 

plant installation following construction, a report will be prepared that documents the number, 

type, and location of the plants to monitor as well as the current percent cover of invasive and 

other non-native species across the site and whether or not any EDRR species were observed. 

This report will be submitted with the as-built drawings to document planting completed and 

as-built vegetation conditions of the Project site. Should planting be delayed (to add a year of 

additional invasive treatment), the vegetation monitoring would also be delayed and staggered 

relative to other monitoring.    

Emergent Marsh 

Emergent marsh areas are within the seasonal water draw-down zone of the Project site. 

Vegetation communities in these areas will be restored by removing invasive vegetation, seeding 

with native species, and installing emergent plants. It is expected that vegetation communities 

within these areas will be predominantly herbaceous, but over time some of these areas may 

develop into a palustrine scrub-shrub or forested wetland. 

Performance standards for these areas are as follows: 

30% or greater cover by native herbaceous plant species in Years 2 through 5. 

50% or greater cover by native herbaceous plant species in Year 7. 

70% or greater cover by native herbaceous plant species in Year 10. 

Less than or equal to 20% cover by invasive herbaceous plant species in Years 2 through 10. 
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Plant species in the emergent marsh should include at least 5 species of herbaceous plants that 

provide at least 5% cover and are present in at least 10% of the monitored emergent plant plots. 

Riparian/Wetland and Upland Forest 

Riparian/Wetland Forest Restoration 

There are areas of the Project site where existing weedy communities have been removed, 

extensive grading and clearing has taken place, and plant communities are fully restored 

through seeding and installation of woody plant material. This management area includes low-

lying areas along the historical Rinearson Creek and Meldrum Bar channels and portions of the 

southeastern section of the Project site which did not feature existing forest canopy prior to the 

restoration activities. 

Performance standards for these areas are as follows: 

At least 1,200 living native stems per acre in Years 2 through 5. 

At least 5 native shrub species present in Years 2 through 5. 

At least 3 native tree species present in Years 2 through 5. 

30% or less cover by invasive herbaceous plant species in Years 2 through 5. 

55% or greater cover by native woody species in Year 7. 

20% or less by invasive herbaceous species and 10% or less cover by invasive shrubs in Year 7. 

80% or greater cover by native woody species and 10% or greater cover by native herbaceous 

species in Year 10. 

20% or less cover by invasive vegetation in Year 10. 

Riparian/Wetland Forest Enhancement 

This management area includes portions of forested and scrub-shrub wetland and riparian area 

along the banks of Rinearson Creek and the Willamette River where a partial native canopy 

exists with a predominantly non-native understory. Treatment in these areas will include 

extensive weed control. Existing native species will be preserved and supplemented with 

plantings where feasible.  

Performance standards for these areas are as follows: 

30% or less cover by invasive herbaceous species in Years 2 through 5. 

20% or less cover by invasive herbaceous species and 10% or less of invasive woody species in 

Year 7. 

20% or less cover by invasive herbaceous and woody species combined in Year 10. 
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80% or greater native woody species and 10% or greater cover by native herbaceous species by 

Year 10. 

Upland/Riparian Forest Invasive Management Areas 

These areas cover the majority of the site and feature established native forest canopy. Invasive 

species control is the only management action and no underplanting is proposed. Planting of 

native species could be incorporated into site management as a component of ongoing invasive 

species management. 

Performance standards for these areas are as follows: 

30% or less cover by invasive herbaceous species in Years 2 through 5. 

20% or less cover by invasive herbaceous species and 10% or less of invasive woody species in 

Year 7. 

20% or less cover by invasive herbaceous and woody species combined in Year 10. 

80% or greater native woody species and 10% or greater cover by native herbaceous species by 

Year 10.  

Monitoring  

The following sections present the Monitoring Plan for the Rinearson Natural Area Restoration 

Project site. Monitoring of the Project site is divided into four phases:  

Baseline, or pre-construction, monitoring 

Implementation monitoring 

Effectiveness monitoring 

Long-term monitoring and stewardship 

The first three monitoring phases are considered the project’s performance period and are 

related to thresholds (performance standards) set to achieve credit release. Monitoring also 

ensures that the site meets the broader Trustee Council’s goals for restoration of natural 

resources injured as a result of the hazardous substance and oil release in the Portland Harbor 

Superfund site. Implementation monitoring will be completed in Year 0 following site 

construction and is achieved with as-built surveys and reports to document site topography, 

habitat features, and other constructed restoration elements. Effectiveness monitoring will take 

place in years 2 through 10. Long-term monitoring will be conducted by the site steward once 

the performance period is complete as outlined in the Stewardship Plan to be drafted by the 

Steward (once selected) and the project implementer, in coordination with the Trustee Council. 
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This monitoring plan relates to effectiveness monitoring and will begin after site construction 

and planting and remain in effect for the performance period (Years 1 through 10) or until 

performance standards are achieved, in consultation with the Trustee Council. The monitoring 

plan and performance standards follow guidance provided by the Trustee Council’s Portland 

Harbor NRDA Monitoring and Stewardship Framework (Trustee Council 2014). Baseline 

monitoring follows methodology presented in this document and was conducted from summer 

2013 through spring 2015; baseline monitoring results will be presented in a separate report.  

Monitoring Questions 

Monitoring questions have been developed by the Trustee Council with respect to project goals 

and objectives to guide the development of site-specific performance standards and the 

selection and analysis of monitoring parameters to ensure that the site functions as designed.    

Performance Standard Questions 

Monitoring questions as they relate to the site-specific performance standards along with the 

parameters, monitoring attributes, and the habitat types that the particular questions apply to 

are presented in Table 3. The Rinearson Natural Area post-restoration habitat types are depicted 

in Figure 7. 

Performance standards for the site have been developed using the Portland Harbor NRDA 

Monitoring and Stewardship Framework, in conjunction with technical assistance from the 

Trustee Council, and will be used to assess whether the site has been constructed and is 

functioning as planned.   

Table 3. Monitoring Questions Related to Site Performance Standards 

Monitoring Questions Monitoring Attributes Habitat Type 

Geomorphic/Structural Habitat  

Were habitat elements placed on the 
site as proposed in the design? 

 
Are habitat elements being retained 

on the site? 

Retention of large wood, retention 
of channel design features 

(pools/riffles, ponded water area, 
channel gradient) 

Tributary, off-channel, active 
channel margin, riparian, 

upland 

Is the total quantity of side-channel 
and ACM habitat being retained over 

time? 

Total area between OLWM and 
OHWM 

Tributary, off-channel, active 
channel margin, 

Does the project meet state and 
federal fish passage criteria?  

 
Are fish able to enter and exit the 

site? 

Fish jump heights, appropriate 
stream channel gradient, adequate 

streamflow and depth 

Tributary, off-channel 
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Monitoring Questions Monitoring Attributes Habitat Type 

Hydrology and Hydraulics  

Does the total area of the site that is 
inundated by the river during periods 

of high flows match the design? 

Lateral extent of flooding Tributary, off-channel, active 
channel margin, riparian 

Vegetation  

Is vegetation developing in a way that 
will result in a native assemblage of 

appropriate species? 

Vegetation density/cover, 
community composition, native 
cover vs. non-native vs. invasive 

cover 

Active channel margin, 
riparian, upland 

Portland Harbor NRDA Restoration Goals Questions 

Monitoring questions as they relate to the NRDA restoration goals along with the parameters, 

monitoring attributes, and the habitat types the particular questions apply to are presented in 

Table 4. The Rinearson Natural Area post-construction habitat types are also depicted in Figure 

7. 

Monitoring questions have been developed to address broader NRDA restoration goals for the 

purpose of identifying overall trends in habitat restoration for the Portland Harbor sites and to 

inform future strategies in design, monitoring, and management of NRDA restoration projects as 

set forth in the Final Portland Harbor Restoration Plan (NOAA 2017). These monitoring 

questions are not associated with thresholds that must be met to achieve Project goals related to 

credit release.   

Table 4. Monitoring Questions Related to NRDA Restoration Goals 

Monitoring Questions Monitoring Attributes Habitat Type 

Water Quality  

Is water quality at the site improving 
over time and comparable to an 
appropriate baseline condition? 

Temperature, DO, conductivity, pH 
Tributary, off-channel, 
active channel margin 

Fish and Wildlife  

How much priority habitat was 
restored (active channel margin, 

shoreline, riparian)? 

Length of shoreline and area of 
shallow water and riparian habitats 

Tributary, off-channel, 
active channel margin, 

riparian 

Are native fish using the newly 
restored habitat?  

   
What size salmonids and lamprey are 

using the site? 

Species presence/absence  
 

Size of salmon and lamprey 

Tributary, off-channel, 
active channel margin 
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Monitoring Questions Monitoring Attributes Habitat Type 

What birds are using the site? Do 
changes in the bird assemblage, 

diversity, and abundance at the site 
indicate that habitat quantity and 

quality have improved? 

Relative abundance/diversity/ 
species 

 
Habitat usage 

Active channel margin, 
riparian, upland 

Are bald eagles using the site? If so, 
how often and for what activities? 

Bald eagle presence/absence at 
the site, frequency of site use, 
behavior and habitat elements 

used  
 

Off-channel, active channel 
margin, riparian, upland 

Are mink using the newly restored 
habitat?  

 
Has mink abundance at the site 

increased? 

Mink presence/absence, abundance, 
frequency and type of site use 

Tributary, off-channel, 
active channel margin, 

riparian, upland 

Has the benthic macroinvertebrate 
community improved? 

Benthic invertebrate species, 
abundance and diversity/richness 

Tributary 

NRDA restoration project monitoring parameters are described in the following sections.  The 

monitoring schedule is included in Table 5 below. 

Table 5. Monitoring Schedule 

Monitoring Monitoring 
Years 

Months 

J F M A M J J A S O N D 

Geomorphic 
and Structural 
Habitat 
Monitoring              
Habitat 
Structures 1,3,5,7 and 10        X     
Active Channel 
Margin 1,3,5,7 and 10        X     

Professional 
Topographical 
Survey  As built and 10        X     
Fish Passage 1 through 10        X     
Remnant Pond 
Hydrology 1, 3, 5, 7 and 10   X          
 Vegetation              
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Emergent 
Marsh 2-5, 7 and 10         X     

Riparian Forest 
Restoration 
Area 2-5, 7 and 10         X     

Riparian Forest 
Enhancement 
Area 2-5, 7 and 10         X     
Monitoring Monitoring 

Years Months 

  J F M A M J J A S O N D 

Upland/Riparian 
Forest Invasive 
Management 
Area 2-5, 7 and 10         X     
Fish and 
Wildlife              

Native Fish 1, 3, 5, 7 and 10  X X X X        

Breeding Birds 1, 3, 5, 7 and 10     X X       
Bald Eagles 3,5,7 and 10 X X X X X X X X    X 

Mink 3,5,7 and 10    X X X X      
Water Quality              
O2, pH, 
Conductivity 1 and 2 X X X X X X X X X X X X 

O2, pH, 
Conductivity 

3, 4, 5, 6, 7, 8, 9 
and 10    X         

Benthos  

 
           

 

Baseline 
conditions and 
Years 1, 3, 5, 7, 
and 10.    X         

Pacific Lamprey              

Pacific Lamprey 
1-5, 10, 15 and 
20    X*         
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* Pacific Lamprey Monitoring is to be conducted by USFWS pursuant to Appendix G-14. Timing 

of lamprey monitoring will be at the discretion of USFWS. 

Other Parameters to Be Monitored 

Other monitoring parameters are related to NRDA restoration goals. The Trustee Council will 

use the information to identify overall trends in habitat restoration for the Portland Harbor and 

inform future strategies in design, monitoring, and management of NRDA restoration projects 

(Trustee Council 2014). Monitoring related to NRDA restoration goals is not associated with 

specific performance standards or credit release thresholds.   

Native Fish 

Fish have been selected by the Trustee Council as a monitoring parameter to represent aquatic 

feeders that were likely exposed to contaminants in the Portland Harbor. Fish monitoring will be 

conducted to confirm that the site is being used by the target salmonids and other native fish. 

Data collection will include species identification, average fish size, and approximate abundance. 

Sampling that requires handling of ESA-listed fish will be discontinued once their presence is 

verified to avoid impacts to these critical species. Fish will be sampled twice monthly from 

February through May in Years 1, 3, 5, 7, and 10. 

Other Native Fish - Pacific Lamprey 

Pacific lamprey will be monitored by the USFWS according to a lamprey monitoring plan 

developed by the Trustee Council that is applicable to all NRDA restoration projects in the 

Portland Harbor. Lamprey biological and site use data will be used to increase understanding of 

juvenile lamprey habitat preferences. 

Lamprey monitoring will be conducted by USFWS in years 1-5, 10, 15 and 20.  The monitoring 

effort will seek to evaluate how individual restoration projects affect Pacific lamprey (Lampetra 

tridentata), specifically their colonization and occupancy of restored habitat.  Tributary/slough 

and confluence (tributary or slough mouths within the mainstem) habitats will be sampled in 

both restoration and reference sites. In wadeable habitats, USFWS will use backpack 

electrofishing to sample for larval lamprey. In non-wadeable habitats USFWS will use deep-

water electrofishing technology to sample for larval lamprey. Concurrent to each sampling event 

a sediment sample will be taken (if possible) from each reach or quadrat by using a Ponar 

bottom sampler.  Analysis of sediment samples will be conducted by a third party lab.  

Additional sampling, potentially including mark/recapture techniques, will be employed to 

evaluate the question of stranding in ephemeral tributaries.  
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USFWS has developed a detailed site-specific Lamprey Monitoring Plan that outlines sampling 

locations, monitoring techniques, and objectives.  The site-specific lamprey monitoring plan can 

be found in the Evaluation of Portland Harbor Superfund Area Restoration: Larval Pacific 

Lamprey Rinearson Natural Area Restoration Site, and supplemental Sediment Analysis Plan 

(Silver et al 2016).  A copy of this monitoring plan is included as Appendix G-14. 

Bird Assemblages 

Bird monitoring will be used as an indicator of habitat structure and function. Birds were 

selected specifically as a monitoring parameter due to their ubiquitous presence, relative ease of 

monitoring, responsiveness to changing site conditions, and popularity with the general public, 

which will aid in communication with project stakeholders. Bird monitoring data will be 

collected prior to site construction to document baseline conditions and then in Years 1, 3, 5, and 

10. 

Mink 

Mink represent the feeding guild of piscivorous mammals potentially exposed to contaminants 

via feeding on contaminated fish. To document mink response to the restoration project as it 

develops, mink will be monitored directly with camera traps, by measuring available habitat 

including shoreline length and riparian habitat area, and by counting habitat structures that can 

provide den sites. Visual surveys for tracks, scat and den sites will be conducted in potential use 

areas during camera trap data collection and maintenance visits, or at least twice per month. 

Mink monitoring will take place pre-construction and then in Years 3, 5, 7, and 10. 

Bald Eagle 

Bald eagles represent the feeding guild of piscivorous birds. Monitoring will determine bald 

eagle presence and site use (roosting, hunting, and nesting activity) over time. Bald eagle use 

and productivity is expected to increase as a result of restoration. Bald eagle monitoring is to 

take place once a week for a total of two hours per day, alternating between dawn and dusk and 

varying by sampling day, from mid-December through August. Monitoring will occur pre-

construction and in Years 3, 5, 7, and 10. 

Water Quality 

Water quality monitoring is to take place at the restoration site with the goal of water quality 

improvement. It is expected that water quality will improve at the Project site as a direct result 

of restoration activities. The parameters of temperature, dissolved oxygen, pH, and conductivity 

will be monitored. Temperature will be monitored continuously during the performance period, 
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and dissolved oxygen, pH and conductivity will be monitored with discrete sampling once a 

month during Years 1 and 2 and in the spring of Years 3 through 10.  

Benthic Macroinvertebrates 

Benthic macroinvertebrate communities are associated with aquatic habitat type and quality. 

Benthic macroinvertebrate monitoring data will be used to indicate water quality and habitat 

health over time. It is expected that community composition will shift following site construction 

as stream function is restored and water quality improves. Macroinvertebrate sampling will 

occur once yearly during late spring pre-construction for baseline conditions and during late 

spring of Years 1, 3, 5, 7, and 10. 

  Monitoring Study Design 

Monitoring methods were developed to assess site conditions with reference to performance 

standards and NRDA restoration goals in order to evaluate site development and guide adaptive 

management. Methods incorporate guidance provided in the monitoring and stewardship 

framework developed by the Trustee Council (2014). Monitoring will be conducted by qualified 

biologists. Meeting performance standards will typically indicate that the site is developing and 

functioning as intended. Failure to meet performance standards will trigger consultation with 

the Trustee Council and implementation of adaptive management to improve function and 

achieve desired conditions. 

Monitoring methods include both qualitative and quantitative techniques and follow established 

scientifically sound methodology. Monitoring technique and approach vary by the monitoring 

year and the parameter being monitored. Monitoring methods for each parameter are described 

in the following sections.   

Transect Locations 

Permanent monitoring transects (shown as baseline transects) were established across the site 

oriented north-south, perpendicular to the floodplain axis of Rinearson Creek. Baselines were 

placed at a spacing of 100 meters from a random starting point of 1 to 100 meters from the 

western site boundary. A total of 7 baselines were established varying in length from 38 to 301 

meters. Permanent sub-transects were established east-west, perpendicular to the baselines, at 

a spacing of 75 meters from a random starting point of 1 to 75 meters from the northern site 

boundary. A total of 5 sub-transects were established, varying in length from 81 to 566 meters. 

Baselines and sub-transects traverse all habitat types and project design elements (i.e. channel 

grading and benching areas, pond areas, etc.) and are intended as a means of organizing 

sampling locations. Baseline and transect locations are shown in Figure 8.  
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Prior to fieldwork, baseline and transect endpoint locations will be marked with capped PVC 

pipe and recorded with GPS. Vegetation sampling and channel cross-sections will be conducted 

along either baselines or sub-transects such that sampling occurs across the elevation gradient. 

An additional baseline has been placed perpendicular to the mouth of the Meldrum Bar Channel 

to facilitate monitoring of this design feature. Additional vegetation transect placement may be 

necessary based on sample size analysis following the first year of vegetation monitoring. Should 

additional samples be required, new permanent transects will be placed systematically with a 

random start within the grid space between baselines and sub-transects and marked 

accordingly. 

Photo Monitoring 

Permanent photo stations will be established along either the baseline or sub-transects 

throughout the site at key habitat areas and constructed elements during the as-built survey. 

Photo stations will be marked with capped PVC and locations recorded with GPS. Photo 

documentation will be produced from these photo stations in all years to provide a visual record 

of site development. Additional photographs will be collected at vegetation transect endpoints to 

illustrate plant community development.   

Geomorphic and Structural Habitat 

Geomorphic and structural habitat performance standards include criteria for large woody 

debris in both aquatic and terrestrial habitats, ACMs, and fish passages. Monitoring methods for 

each parameter are described in the following sections. 

Habitat Structures 

Habitat structures occur as both wood features installed instream in the Rinearson Creek 

channel below the remnant pond outlet, and as woody debris and rock and/or brush piles 

placed in other areas to benefit habitat. All installed wood structures within the Rinearson Creek 

channel below the remnant pond outlet will be retained throughout the monitoring period. The 

performance target for habitat structure retention placed within the Project site is as follows: 

80% of the total pieces placed in aquatic and terrestrial areas upstream of the remnant pond and 

100% of installed in-stream large wood pieces will be retained and present, or naturally 

recruited, downstream of the remnant pond. Habitat structures placed instream and within 

riparian/upland forested areas will be counted systematically in Years 1, 3, 5, 7, and 10 and 

compared to as-built survey quantities.   

Active Channel Margin 

The acreage of ACM is to remain within 10% of as-built survey acreages. ACMs are those areas 

between ordinary high water (OHW) and ordinary low water (OLW) that provide important 
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habitat for both aquatic and terrestrial wildlife. ACM area will be measured by professional 

topographical survey during as-built documentation and in Year 10 and ACM area will be 

compared to as-built conditions to assess level of change. Information obtained from monitoring 

will be used to determine whether sedimentation or erosion is occurring in such a way that 

significantly affects ACM area. Due to efficiency and cost considerations, in Years 1, 3, 5, and 7 

permanent channel cross-sections will be surveyed using auto level and stadia rod. Channel 

cross-sections will be established that are oriented perpendicular to all channels (including the 

outlet from the Meldrum Bar Channel) and will capture critical stream design features (Refer to 

Figure 8). Cross-sections will extend just beyond the ACM area to insure any change in boundary 

is captured. Transect endpoints will be marked with capped PVC and recorded with GPS and the 

same transects will be measured during each monitoring year. Cross-sections will be surveyed 

by extending a transect tape along the cross-section and using an auto-level and stadia rod to 

measure ground surface elevations at transect endpoints and at breaks in slope such as tops of 

slope, toes of slope, and channel inverts according to stream survey protocols established by the 

USFS (Harrelson et al 1994). Elevation data will be referred to local control points established by 

the professional survey and converted to meters, NAVD88. Elevation values will be graphed in 

Excel and compared to as-built conditions and previous monitoring years.  

In the survey years, the entire ACM area will be visually and qualitatively assessed for evidence 

of sedimentation or erosion. Evidence of significant sedimentation or erosion from either visual 

assessment or graphical analysis will trigger a professional topographical survey in order to 

calculate the entire ACM area and ensure that it is complies with the performance standard 

thresholds.  

The performance target for habitat structure retention placed within the ACM is as follows: 80% 

of the total pieces placed in aquatic and terrestrial areas upstream of the remnant pond and 

100% of installed in-stream large wood pieces will be retained and present, or naturally 

recruited, downstream of the remnant pond. Additionally, sediment accretion stakes will be 

installed in both the Meldrum Bar and historical Rinearson Creek channels to measure sediment 

accretion. No performance standards related to sediment accretion have been developed for the 

project because the project goals do not include modification or creation of specific sediment 

composition.  

Fish Passage 

Fish passage criteria apply to the slope of the engineered channel, the remnant pond outlet, and 

water availability and depth. Fish passage will be monitored once yearly during low water 

(August or September) in all years. The slope of the roughened channel will be measured 

according to the USFS stream survey protocol for assessing channel gradient (Harrelson et al. 

1994).  
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Survey equipment will be used to measure water surface elevation at the upstream and 

downstream points of the channel, and the distance between the two points will be measured. 

Slope will be calculated by dividing the difference in water surface elevation by the measured 

distance.  

Jump height of the remnant pond outlet and other aquatic habitats at the site intended to be 

accessible by fish will not exceed 6 inches.  Jump height will be measured by using a measuring 

rod or tape and measuring from the top of the outlet to the downstream water surface and 

visually observation of the remaining channels.  Areas in Meldrum Bar Channel or upstream 

from the remnant pond that appear to have a jump height greater than 6 inches will also be 

measured with a rod or tape. Water availability will be assessed by visually observing water 

discharge over the remnant pond outlet and in the wetted area within the downstream channels 

and by assessing accretion rates at sediment stakes.  

 

 

Hydrology and Hydraulics 

The performance standards associated with hydrology and hydraulics require that the 

Willamette River overtop the remnant pond sill when the river stage height at the Oregon City 

Gauging Station exceeds 17.85 feet and that a minimum of 8.6 acres of the Project site be 

inundated at high flow events. The monitoring method will include obtaining annual Willamette 

River stage height data from the USGS stream gauge #1420770, located below Willamette Falls 

approximately 1.95 river miles upstream of the Project site, along with water surface elevation 

data from piezometers installed onsite for the same time period. Analysis in years 1, 3, 5, 7 and 

10 will include graphical comparison of gauge height data with the surveyed elevation of the 

remnant pond outlet. Area flooded will be measured by using a Digital Elevation Model (DEM) 

generated from a combination of topographic surveys and Light Detection and Ranging (LiDAR) 

data and modeling onsite water surface elevation data as obtained from the Willamette River 

gauges and onsite piezometers.   

Vegetation  

Each vegetation performance standard describes a threshold to be achieved (stem density or 

aerial cover), an area to be sampled (habitat type/management zone), a time frame for sampling 

(within Year 2 through Year 10), and a subject of the monitoring effort (herbaceous species, 

woody species, invasive species, etc.) to guide monitoring efforts. Over the 10‐year monitoring 

period, multiple approaches to vegetation monitoring will be used. These approaches are based 

on methods outlined in the DSL’s Routine Monitoring Guidance for Vegetation (2009) and 
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Measuring and Monitoring Plant Populations (Elzinga et al. 1998) as well as the Trustee Council’ 

monitoring guidance (2014). Vegetation types are shown on the planting plan (Appendix H), and 

monitoring approaches are summarized in Table 6. Vegetation management areas are shown on 

Figure 8. 

Table 6. Summary of Vegetation Monitoring Methods 

Year 

Emergent 

Marsh 

Restoration 

Riparian/Wetland 

Forest Restoration 

Riparian/Wetland 

Forest 

Enhancement 

Upland/Riparian 

Forest Invasive 

Management 

1 Site-wide stem mapping for all zones to document plant species, numbers, and placement. 

2-5 
Aerial cover: 1m² 

quadrats 

Stem counts: 2m x 10m 
for woody species; 
Aerial cover: 1m² 

nested quadrats for 
herbaceous species 

Aerial cover: 1m² 
quadrats 

Aerial cover: 1m² 
quadrats 

6 Qualitative Qualitative Qualitative Qualitative 

7 
Aerial cover: 1m² 

quadrats 
Aerial cover: Line 

intercept 
Aerial cover: Line 

intercept 

Aerial cover: 10m plots 
with nested 1m² 

quadrats 

8 Qualitative Qualitative Qualitative Qualitative 

9 Qualitative Qualitative Qualitative Qualitative 

10 
Aerial cover: 1m² 

quadrats 
Aerial cover: Line 

intercept 
Aerial cover: Line 

intercept 

Aerial cover: 10m plots 
with nested 1m² 

quadrats 

Emergent Marsh Restoration Area 

The development of the herbaceous emergent wetland vegetation community will be monitored 

in areas within the draw-down zone after pond restoration activities are complete. Community 

composition and percent cover of each species will be determined via visual cover estimates in 

1m² quadrats placed along sub-transects. Plot spacing will be such that a minimum of 10 

quadrats are sampled in Year 2. Sample size analyses will be conducted in subsequent years 

using field-collected data. 

 Species richness and diversity will also be determined. Sampling is to occur within this habitat 

type in Years 2 through 5, 7, and 10.  
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Riparian/Wetland Forest Restoration Area 

This area encompasses originally non-native–dominated wetland and riparian areas in the 

southeastern section of the Project site, as well as much of the island formed by Meldrum Bar 

Channel and the historical Rinearson Creek channel in the western section. Extensive grading 

and clearing, removal of weedy communities, and full restoration of plant communities through 

the installation of plant material will have occurred in this area before Project construction. In 

Years 2 through 5, forest restoration areas will be monitored for the survival of plantings and re-

establishment of invasive species. Native plant density and diversity will be measured using 

rectangular quadrats measuring 2 meters x 10 meters. Quadrats will be centered along the 

sampling sub-transects; quadrat length will be measured with a measuring tape; quadrat width 

will be measured by holding a 1 meter dowel along the transect tape. All living woody native and 

non-native stems occurring within the quadrat will be identified to species level and counted. 

Invasive cover where observed would be reported as well. The total stem count will be divided 

by the total area sampled to calculate density. Non-native and invasive herbaceous species cover 

will be determined via visual cover estimates in 1m² quadrats nested within the 2 meter x 10 

meter quadrat. Plot spacing in Year 2 will be such that a minimum of 15 quadrats are sampled; 

sample size for subsequent monitoring years will be based on sample size analysis. 

In Years 7 and 10, aerial cover of native woody, invasive, and other non-native herbaceous and 

woody species will be measured. Cover will be determined using the line intercept method 

wherein a measuring tape will be extended along the sampling sub-transect and species 

occurrence intervals will be recorded. Intervals along the tape will then be calculated as percent 

cover. With this method, each transect is a sampling unit; additional transects will be placed 

such that a minimum of 20 sampling units are measured in Year 7. Sample size for Year 10 will 

be based on sample size analysis. 

Riparian/Wetland Forest Enhancement Area 

This area encompasses smaller portions of existing forest or scrub-shrub communities where 

treatments included extensive weed control with supplemental understory planting where 

feasible. In Years 2 through 5, forest enhancement areas will be monitored for invasive 

herbaceous cover via visual cover estimates in 1m² quadrats placed along transects. Plot spacing 

in Year 2 will be such that a minimum of 15 quadrats are sampled; sample size for subsequent 

monitoring years will be based on sample size analysis.  

In Years 7 and 10, aerial cover of native woody and invasive and other non-native herbaceous 

and woody species will be measured. Cover for all years will be determined using the line 

intercept method described above. Additional transects will be placed such that a minimum of 

20 sampling units are measured in Year 7. Sample size for Year 10 will be based on sample size 

analysis. 
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Upland/Riparian Forest Invasive Management Area 

Invasive species management areas define the majority of the project site. In these areas, dense 

native forest canopy cover is established, so invasive species control will be the only 

management action and no underplanting is proposed. In Years 2 through 5, cover of invasive 

and other non-native species will be measured using the line intercept method. In years 7 and 

10, circular plots will be established with a radius of 10 meters along transects, spaced in such a 

way to allow a minimum of 15 independent plots. In each plot, 10-meter-long transects will be 

established in each cardinal direction from the center point of the plot, and native, invasive and 

other non-native understory species will be measured using line intercept. Canopy composition 

will be also recorded, and cover will be determined with densiometer readings recorded at the 

end of each sampling transect.  

Statistical Analysis 

Statistical analysis will be conducted on vegetation data for the purpose of determining whether 

performance standards are being met and to ensure that data collected adequately represent 

onsite conditions. Analysis methods applied to data are based on DSL Routine Monitoring 

Guidance (DSL 2009) and Trustee Council’s monitoring framework documents and project 

guidance to the project implementer (2014), as well as those methods outlined in Elzinga et al. 

(1998). 

Random Distribution of Sample Units 

The importance of random sampling was addressed in the vegetation monitoring study design. 

First, although permanent baselines and sub-transects were installed on the site, their locations 

were randomized. The first baseline and vegetation sub-transect was located using a number 

selected from a random numbers table and measuring from the boundary. Second, randomized 

sampling is incorporated in sampling plot placement: plots are placed systematically from a 

random start along the transect. In subsequent monitoring years, new plots will be established 

in this way. Using systematic placement of sampling plots and sub-transects and plots ensures 

interspersion of samples throughout habitat types and management areas.   

Power and Confidence Level 

The sampling objectives were developed to address concerns regarding the reliability of the 

vegetation data and to determine if the site is meeting the performance standards. The proposed 

target confidence level, or power, for the sampling effort at the mitigation site is to be 80% 

certain that the reported sample mean falls within a statistical confidence interval width of 10% 

of the mean. The confidence intervals will be calculated using the data obtained on vegetation 
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cover. The following confidence interval half width calculation3 will be used to determine the 

intervals reported in the monitoring reports: 

[{(𝑍𝑎) {√
𝑝𝑞

𝑛 − 1 
}} +  

1

2𝑛
] 

These targets meet the rigor that DSL applies in their vegetation monitoring program and will 

give precision in reporting a population mean for the Project site.  

Sample Size Analysis 

One of the primary sampling objectives is to precisely estimate the sample mean. Sample size 

analyses are conducted to determine how much sampling is needed to meet the desired 

confidence level. Sample size equations are predicated on two assumptions: first, that sample 

units are randomly positioned, which has been addressed with the systematic sampling with a 

random start approach for baselines, transects, and plots; and second, that the sample means of 

the dataset have a normal distribution. 

For Year 2 vegetation monitoring, a minimum number of samples will be obtained based on the 

total area of the management area sampled per DSL and Trustee Council guidance. Sample size 

statistics will be calculated using Year 2 vegetation cover data to determine subsequent years’ 

sample sizes. The following equation will be applied to determine the uncorrected sample size 

estimate4 for each management area: 

n = (Z ά )2(p)(q) 

   d2 

The monitoring study design in subsequent monitoring years will be modified to reflect sample 

size analysis results. Sample size analysis will be performed in each monitoring year to ensure 

sampling is adequate for the purpose of determining compliance with vegetation performance 

standards.   

Fish and Wildlife 

 
3 Where Z ά = the standard normal coefficient (1.28 for 80% confidence level); p = the value of the 

proportion as a decimal percent; q = 1-p; and n = the sample size. 

 

4 Where n = the uncorrected sample size estimate; Z ά = the standard normal coefficient (1.28 for 80% 

confidence level); p = the value of the proportion as a decimal percent; q = 1-p; and d = the precision level 

(equals the maximum acceptable confidence interval half width). 
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Fish and wildlife monitoring will be conducted by qualified fisheries and wildlife biologists.  

Native Fish 

Native fish monitoring will include presence/absence surveys and will occur twice per month 

from February through May in Years 1, 3, 5, 7, and 10. Species and size class of each fish 

observed during surveys will be recorded. Stream length and width will also be recorded and the 

number of fish observed will be divided by the area of stream surveyed to determine fish density 

in units of fish per square meter. Abundance and frequency graphs will be produced with 

recorded data.  

Fish sampling will utilize multiple methods based on stream reach size, turbidity, and hydrology. 

In the waters, upstream of the remnant pond, which have adequate clarity and are wadable, 

snorkel surveys will be conducted. Snorkel survey methods or other non-invasive 

methodologies are based on field protocols outlined in Chapter 10 of the Salmonid Field 

Protocols Handbook (O’ Neal 2008). A qualified biologist will immerse a snorkel mask in the 

water and observe for fish numbers and species. Sampling will be conducted in a zig-zag pattern, 

moving in an upstream direction, to capture stream margins; eddies behind logs and boulders 

and areas underneath log jams and undercut banks will also be examined. Sampling will occur in 

late morning to early afternoon. In the remnant pond area and Meldrum Bar Channel, where the 

channel area is large and waters are turbid and too deep to wade, beach seining surveys will be 

conducted. Beach seining survey methods are based on Chapter 9 of the Salmonid Field Protocols 

Handbook (Hahn et al. 2008). A seine net will be deployed from a non-motorized boat within the 

pond and the Meldrum Bar Channel. Once a ESA-listed fish has been identified, surveys will 

continue using observational monitoring to avoid impacts to these critical species.  

Lamprey monitoring will be conducted by USFWS pursuant to Appendix G-14. 

Breeding Birds 

The breeding bird survey was designed utilizing the habitat-based bird monitoring point count 

protocol discussed by Brown and Huff (2000). Baseline monitoring for birds was conducted pre-

construction disturbance. A total of 15-point count stations (PCS) were established during 

baseline monitoring: 8 located in riparian habitat and 7 located in upland forest habitat. Each 

PCS location was assigned an identification number, recorded with GPS, and marked with 

flagging. In order to maximize the number of PCSs within the project site boundaries, distances 

between PCSs varied between 30 and 125 meters. Bird sampling is to occur three times per 

month spread out during the peak breeding season, generally from May 15 through the end of 

June. Sampling events will commence 30 minutes before legal sunrise, and the first PCS for each 

sampling event will be varied to minimize sampling bias. Each PCS will be monitored for 5 

minutes, and bird species will be identified visually and aurally. Data for each bird recorded will 
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include cardinal direction and distance from the PCS, if the observation was by sight and/or by 

sound, if the bird was calling and/or singing when birds vocalized, and movement of the bird. 

Environmental conditions will also be recorded at each PCS.  

Data will be analyzed and presented following guidance from Brown and Huff (2000), which 

suggests data from breeding bird surveys “should be communicated in a way that clearly reflects 

the method and can be repeated by others." Since birds will be counted at individual stations 

over a 5-minute period, results will be presented in terms such as “6 birds per station.” These 

units communicate that if an observer monitors one station for 5 minutes, they would likely see 

6 birds. These values can also be averaged over the entire site. To determine the birds per 

station for each species observed, data will be analyzed using the following formula:  

Birds per Station = Sum of Individuals Recorded for All Visits/ (Number of Survey Days x 

Number of Stations).  

To minimize sampling errors, only birds detected within 50 meters of a PCS will be used to 

calculate birds per station because detection rates begin to rapidly vary and decrease beyond 

this distance. 

Data will be used to document species occurrences, proportionate species abundances, species 

richness and how bird assemblages change over time. 

Bald Eagles 

Bald eagles will be monitored with presence/absence surveys, designed in accordance with 

McGarigal et al. (1991) to assess bald eagle usage onsite. The survey design involves recording 

observations from 3 monitoring stations to maximize observation opportunity. Monitoring 

stations have been recorded with GPS and marked in the field with flagging. Sampling events are 

to occur weekly, for a total of two hours, from mid-December through August during Years 3, 5, 

7, and 10 (pre-construction baseline conditions surveys occurred in 2014 and 2015). Sampling 

events will alternate in timing each week, occurring at either dawn or dusk, and will coincide 

with periods of highest anticipated eagle activity. The starting monitoring station for each 

sampling event will vary to minimize sampling bias. During each survey, approximately one-half 

hour will be spent at each monitoring station, and approximately 10 minutes will be spent 

traveling between each monitoring station. Routes between stations allow for active eagle 

searching onsite. Data to be collected will include observation by general activity (e.g., perching, 

directional flight, soaring flight, foraging attempt, etc.), specific activity (e.g., prey pursuit, 

hunting, resting, handling prey, feeding self, etc.), habitat type (e.g., open water, mud flat, old-

growth conifer, etc.), perch substrate (e.g., tree species, piling, driftwood, ground, etc.), and 

weather conditions (i.e., cloud cover, precipitation, and wind speed). Time of day, duration of 

activity, and height above water (estimated visually) will also be recorded. Locations of eagle 
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observations will be mapped and will include behaviors observed. Hunting tactic (direct 

predation of live prey, scavenging, pirating), outcome (successful, unsuccessful), prey species, 

and prey size for foraging attempts will be recorded where possible. 

Mink 

Mink will be monitored with presence/absence surveys consisting of a two-part design: 5 

camera trap stations, similar to those discussed by McKinney and Haines (2010), will be used 

and active visual searches for tracks and scat will also be conducted. Pre-construction baseline 

conditions surveys occurred in 2014. Camera trap stations are located in ACM habitats and will 

be equipped with Browning Strike Force infrared motion-detection cameras with 16 GB memory 

cards. Cameras will be programmed to take a series of four pictures 0.3 seconds apart and with a 

4-second delay between each series. Each camera trap station will feature a 0.5-meter wood 

stake placed 3 meters away from the camera baited with Three Rivers Mink scent lure to attract 

mink. All stations will be serviced twice monthly from mid-April through mid-July (at a 

minimum) in Years 3, 5, 7, and 10, during which time memory cards will be retrieved, camera 

functionally tested, and scent lure applied. Visual searches will also be conducted during these 

visits within target habitats, particularly open areas featuring sandy or muddy substrates, for 

tracks and scat. Visual sampling events will be conducted approximately one hour following 

legal sunrise to minimize corruption of tracks and scat, observations of which will be recorded 

and mapped.  

Mink photographs will be stored digitally. Efforts will be made to identify individual mink 

according to distinctive face and chest markings in order to assess the number of individuals 

using the site. 

Water Quality 

Water quality data will be collected at the Project site as described in Section 5.6 and shown in 

Table 5. Temperature collection will be ongoing at the remnant pond outlet. DO, pH, and 

conductivity will be conducted on water samples collected at each of the sub-habitats sampled 

within the tributary habitat. These samples will be submitted to a lab for analysis. 

Benthic Macroinvertebrates 

Benthic macroinvertebrates will be part of the monitoring program as indicators of habitat 

health. Benthic macroinvertebrates will be collected and analyzed for species present, 

abundance, and diversity/richness.  

Monitoring methods for the benthic macroinvertebrate community at the Project site have been 

developed with guidance from a sub-group of the Portland Harbor restoration committee, 

Oregon Department of Environmental Quality (DEQ)’s Water Monitoring and Assessment Mode 

Case 3:23-cv-01603-YY    Document 7-1    Filed 11/01/23    Page 74 of 389



Rinearson Natural Area Habitat Development Plan 

   December 2018 

72 | P a g e  

of Operations Manual (DEQ 2009), and the Water Quality Monitoring Technical Guide Book 

(Oregon Watershed Enhancement Board [OWEB] 1999), as well as consultation with The Xerces 

Society in Portland, Oregon. Following Trustee Council guidance, a Level 3 protocol will be used 

at the site as it provides the best measure of stream condition using macroinvertebrates as the 

indicator.   

Sample locations will be situated where transects or sub-transect cross the tributary habitat 

type and will include samples downstream of the remnant pond outlet, at the pond fringes, in 

the emergent marsh, and upstream of the emergent marsh in an intact reach of Rinearson Creek 

as a reference reach. The Project site has different sub-habitats within the tributary habitat 

where different macroinvertebrate communities exist. These sub-habitat types must be treated 

as individual samples for conducting identification and analysis. Collection efforts will take place 

in late spring Years 1, 3, 5, 7, and 10; pre-construction baseline condition surveys took place in 

late spring 2015 prior to construction. Sample timing will avoid transition months between 

seasons or during high flow events. According to the Water Quality Monitoring Guidebook, the 

most effective periods for macroinvertebrate sampling include March through June and October 

through early November. 

Sample protocols will differ slightly between sample sites depending on whether the site is 

within the tributary stream reach (downstream of the remnant pond outlet and upstream of the 

emergent marsh in an intact reach of Rinearson Creek), ponded water, or emergent wetland. The 

goal of sampling at each of the sites is to obtain a representative but random sample of the 

macroinvertebrate community, and different equipment and methods will be used to do this.  

Tributary Stream Reaches  

Tributary stream reaches are located downstream of the remnant pond outlet in the Meldrum 

Bar Channel and upstream of the emergent marsh in an intact reach of Rinearson Creek. Four 

sample locations have been located using the permanent transect or sub-transect that crosses 

each of these tributary reach types (Figure 8). At each of the four locations, two kick net 

locations will be randomly selected for macroinvertebrate sampling. This differs slightly from 

the standard DEQ protocol since the stream reaches at the Project site do not have enough riffle 

area to conduct the standard protocol. Collectors will use kick nets placed on the bottom of the 

channel perpendicular to the flow to capture macroinvertebrates, debris, and sediments that are 

loosened by disturbing the stream bottom upstream of the net. Both of the samples taken at each 

of the four sites will be combined into a composite sample, but the samples for below the 

remnant pond outlet and above the pond (reference) will be treated as individual samples and 

analyzed separately. Net samples will be treated with the standard sorting, rinsing, and storage 

protocols outlined in the DEQ and OWEB methods and will be sent to a qualified lab for 

identification.  
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Emergent Marsh Wetland and Pond Fringe 

Sample methods for the ponded and wetland areas closely follow methods developed by The 

Xerces Society specifically for wetlands (as opposed to wadeable stream methodologies). 

Sampling should be conducted when water is 0.3- to 1-meter deep and where emergent 

vegetation is present. Using a D-frame net, two net sweeps at four locations will be taken at 

sampling locations along the permanent transects that cross the emergent wetland habitat and 

pond fringes (Figure 8). The two net sweeps will be taken in rapid succession adjacent to one 

another. The eight net sweeps will be combined into a composite sample for the emergent marsh 

area and remnant pond area. Net samples will be treated with the standard rinsing and storage 

protocols outlined in the DEQ and OWEB methods and will be sent to a qualified lab for 

identification. 

Macroinvertebrate Data Analysis 

Level 3 assessments are based on genus-and species-level identifications which provide more 

detail on the macroinvertebrate community and on the habitat condition. Appropriately stored 

specimens will be sent to the lab for identification and analysis conducted with the assistance of 

The Xerces Society. Data analysis on the four sub-habitats found in the tributaries will be 

conducted using a multimetric analysis combined with use of the PREDATOR model (Predictive 

Assessment Tool for Oregon; [Hubler 2008]). PREDATOR is a predictive model that has been 

developed for two major regions in Oregon: the Marine Western Coastal Forest (Willamette 

Valley and Coast Range ecoregions) and the Western Cordillera and Columbia Plateau (Klamath 

Mountain, Cascades, East Cascades, Blue Mountains, and Columbia Plateau ecoregions). The 

model compares observed taxa at a site with expected taxa that may be found in intact reference 

sites that share similar physical, chemical, and biological conditions. It is assumed that a Level 3 

assessment of the macroinvertebrate community will allow for the completion of a multimetric 

analysis that includes the following metrics:   

Taxa richness (# of taxa at site)  

Ephemeroptera (mayfly) richness  

Plecoptera (stonefly) richness  

Trichoptera (caddisfly) richness  

Number of sensitive taxa  

Number of sediment-sensitive taxa  

% dominance of the top taxon  

% tolerant taxa  
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% sediment-tolerant taxa  

Pollution tolerance using the Modified Hilsenhoff Biotic Index (MHBI) 

Data from the mulitmetric analysis and scores from the PREDATOR model will be compared 

from year to year as the site develops, through Year 10.   

Also of interest for the Project site is the possible presence of freshwater mussels. No current 

records of mussel survey effort in Rinearson Creek exist. According to The Xerces Society 

databases, Margaritifera falcata were found a mile downstream at the confluence of the 

Willamette and the Clackamas River in 1944 and about a mile upstream of the Project site in 

1935 (waterway not known, possibly the Willamette). Anodonta spp. were also found in the 

Willamette near Mary S. Young Park, just to the northwest of the confluence of Rinearson Creek 

and the Willamette, in 1997 by Al Smith (Mazzacono, Xerces Society, pers. comm. 2014). No 

other survey efforts are documented in this area. The Xerces Society would assist in mussel 

surveys for this macroinvertebrate group in locations within the Project site most likely to 

contain them.   

Results and Reporting 

Results from monitoring will be stored in a project database with associated spatial data 

wherever applicable and provided to the Trustee Council. Formal monitoring reports that 

include a full account of methods and present results of data analysis will be prepared and 

submitted to the Trustee Council in Years 1, 2, 3, 4, 5, 7, and 10. Analysis methods will follow 

those outlined in Table 3 from the Portland Harbor NRDA Monitoring and Stewardship 

Framework (Trustee Council 2014). In Years 6, 8, and 9 a brief memorandum will be prepared 

that summarizes monitoring data from parameters requiring annual efforts (including but not 

limited to fish passage) and includes qualitative site observations recorded during site visits. 

During all years monitoring reports will include a summary of whether or not relevant 

performance measures were met and whether any adaptive management actions are 

recommended for Trustee Council consideration. During all years monitoring reports will also 

include a log of all maintenance or adaptive management activities conducted during the year, 

including but not limited to activities such as invasive plant management, trash removal, native 

vegetation planting, and site visits to check for trespass. The log will describe the date, level of 

effort (number of individuals or labor hours), and a description of the work performed. 

Monitoring reports shall be submitted to the Trustee Council by December 31 of each year to 

capture data collected from November 1 through October 31 of that year. Any observed issues 

that require immediate response, such as the presence of fish passage barriers, will be reported 

to the Trustee Council immediately after they are identified. 

Adaptive Management Framework 
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The Project will be monitored and managed in an adaptive management framework to guide site 

development to meet project goals. Interim performance standards and general monitoring 

observations will be used to evaluate the site as it develops. Achievement of interim 

performance standards indicates the site is developing as intended, and current site 

management approaches are effective. In the case that interim standards are not achieved, 

adaptive management actions can be implemented to make adjustments to the site trajectory 

and ensure that the site ultimately meets final performance standards. If, during a given 

monitoring year, a performance standard is not achieved, consultation with the Trustee Council 

and the project implementer will be triggered. In the consultation, possible causes for failing the 

performance standard will be investigated and supplementary data, if applicable, will be 

obtained and reviewed. Should findings indicate that a performance standard and/or monitoring 

method are inappropriate for assessing site performance, adjustments may be necessary. If the 

failure to meet the performance standard was due to site performance then contingency 

measures, such as additional vegetation management or adjustments to geomorphic structures, 

may be implemented. While funding for adaptive management will be provided by the project 

implementer, funding decisions will be jointly managed by the Trustee Council and the project 

implementer. Contingency measures have been identified for each interim performance 

standard and are listed below in Table 7 along with associated performance standards and 

monitoring methods. Proposed contingency measures are subject to review and mutual revision 

by the project implementers and the Trustee Council. 
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Table 7. Rinearson Natural Area Project Site Interim Performance Standards 

Habitat Type Performance Standard Monitoring Method Contingency Measure 

Geomorphic/Structural Habitat Elements 

Active Channel 
Margin/Aquatic 

100% of installed in-stream 
large wood pieces will be 

retained and present 
downstream of the remnant 
pond outlet in Years 1, 3, 5, 

7, and 10.  
 

Complete count, comparison 
to as-built survey. 

Installed wood is part of 
channel design; loss of 

wood structures indicates 
failure of channel design. 
Review and reconfiguring 
of channel design along 

with additional installation 
of wood may be 

necessary. 

Active Channel 
Margin/Aquatic 

80% of placed aquatic large 
wood pieces and structures 
will be retained and present 

upstream of the remnant 
pond outlet in Years 1, 3, 5, 

7, and 10. 

Complete count, comparison 
to as-built survey. 

Additional wood may be 
placed. 

Riparian/ Upland 
Forested 

80% of placed terrestrial 
habitat structures will be 

retained and present within 
upland and riparian areas in 

Years 1, 3, 5, 7, and 10. 

Complete count, comparison 
to as-built survey. 

Additional wood may be 
placed. 

Active Channel 
Margin 

ACM acreage will not 
decrease by more than 10% 

compared to as-built 
drawings in Years 1, 3, 5, 7, 

and 10. 

Years 1, 3, 5, and 7: 
Permanent channel cross-

sections at established 
baselines/transects with 

elevation recorded at 
topographic breaks, visual 
assessment for evidence of 

erosion/sedimentation. 
Year 10: Professional survey, 

comparison to as-built 
survey. 

Reconfiguring channel 
design or the addition of 
large wood structures to 

manage 
sedimentation/erosion. 

Professional survey to take 
place before Year 10 if 

significant 
erosion/sedimentation is 

observed.  

Aquatic Fish Passage: The engineered 
channel gradient will not 

exceed 4% slope 
  

Slope measurement using 
survey equipment in Years 1-

10  

Reconfiguring of channel 
design/installation of 

grade control structures. 
Reconfiguring of remnant 
pond outlet to maintain 

fish passage. 
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Habitat Type Performance Standard Monitoring Method Contingency Measure 

Aquatic Fish Passage: Jump heights 
will not exceed 6 inches 

Measure jump heights (water 
surface to outlet top). 

Reconfiguring of channel 
design/installation of 

grade control structures. 
Reconfiguring of remnant 
pond outlet to maintain 

fish passage. 

Aquatic Fish Passage: Remnant pond 
outlet will discharge 

continuously 

Observe water level in 
channels downstream of 

structure once yearly during 
low water. 

Reconfiguring of channel 
design/installation of 

grade control structures. 
Reconfiguring of remnant 
pond outlet to maintain 

fish passage. 

Aquatic Fish Passage: Channel 
thalweg downstream of the 
water control structure will 
remain wetted during low 

water conditions in Years 1-
10. 

Observe water level in 
channels downstream of 

structure once yearly during 
low water. 

Reconfiguring of channel 
design/installation of 

grade control structures. 
Reconfiguring of remnant 
pond outlet to maintain 

fish passage. 
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Habitat Type Performance Standard Monitoring Method Contingency Measure 

Vegetation 

Emergent Marsh 
Restoration –  
Areas within 

draw-down zone 
after pond 

modification  
 

30% or greater cover by native 
herbaceous plant species in 

Years 2-5.   

Visual cover estimate using 
systematic placement of 1m2 
quadrats with random start 

along permanent sub-
transects. Spacing to include a 

minimum of 20 plots. 
Analyses to include sample 

size. Analyses, sample mean 
with 80% confidence interval 
for native, invasive and other 

non-native species, native 
species richness/diversity per 

plot. 

Invasive vegetation 
control. Exclusion 
fencing to prevent 

grazing by wildfowl. 
Possible installation of 
seedling plugs to aid 

establishment of diverse 
native emergent species. 

 50% or greater cover by native 
herbaceous plant species in 

Year 7. 

 

70% or greater cover by native 
herbaceous plant species in 

Year 10. 

Less than or equal to 20% 
cover by invasive herbaceous 
plant species in Years 2-10. 

Plant species will include at 
least 5 species with 5% cover 

present in at least 10% of 
monitoring plots. 

Riparian/ 
Wetland Forest 
Restoration – 
Areas where 

existing weedy 
communities have 

been removed, 
extensive grading  
and clearing has 
taken place, and 

At least 1,200 living native 
stems per acre in Years 2-5. 

Stem count of native 
trees/shrubs. Visual cover 

estimation of non-native and 
invasive herbaceous species. 

Density measured using 
systematic placement of 2m x 

10m rectangular quadrats 
with random start located 
along center of permanent 

sub-transects, non-native and 

Invasive species control. 
Re-vegetation using 

species most suitable to 
conditions to increase 

cover/diversity. 

At least 5 native shrub species 
present in Years 2-5. 

At least 3 native tree species 
present in Years 2-5. 
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Habitat Type Performance Standard Monitoring Method Contingency Measure 

plant 
communities are 

fully restored.  
 

30% or less cover by invasive 
herbaceous plant species in 

Years 2-5.  

invasive herbaceous cover 
measured with nested 

placement of 1m2 quadrat at 
a spacing to allow a minimum 

of 20 plots. Analyses to 
include sample size, sample 
mean with 80% confidence 
interval for native, invasive 

and other non-native species, 
native species 

richness/diversity per plot. 

55% or greater cover by native 
woody species in Year 7.  

Line intercept along 
permanent sub-transects. 

Spacing to include minimum 
of 10 transects. Analyses to 

include sample size. Analyses, 
sample mean with 80% 
confidence interval for 

invasive and other non-native 
species.  

80% or greater cover by native 
woody species and 10% or 

greater cover by native 
herbaceous species in Year 10. 

20% or less cover by invasive 
vegetation in Year 10. 

Riparian/ 
Wetland Forest 
Enhancement –

Areas where 
treatments 

include extensive 
weed control in 
areas of existing 
forest or scrub-

shrub 
communities; 

native species are 
preserved and 
supplemented 
with plantings 

where feasible.  
 

30% or less cover by invasive 
herbaceous species in Years 2-

5.  

Visual cover estimate using 
systematic placement of 1m2 
quadrats with random start 

along permanent sub-
transects. Spacing to include a 

minimum of 20 plots. 
Analyses to include sample 

size, sample mean with 80% 
confidence interval for native, 

invasive, and other non-
native species. 

Invasive species control. 
Re-vegetation using 

species most suitable to 
conditions to increase 

cover/diversity. 20% or less cover by invasive 
herbaceous and 10% or less of 
invasive woody species in Year 

7. 

Line intercept along 
permanent sub-transects. 

Spacing to include a minimum 
of 10 transects. Analyses to 
include sample size, sample 
mean with 80% confidence 

20% or less cover by invasive 
herbaceous and woody species 

combined, in Year 10. 
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Habitat Type Performance Standard Monitoring Method Contingency Measure 

80% or greater native woody 
species and 10% or greater 
cover of native herbaceous 

species by Year 10. 

interval for invasive and other 
non-native species. 

Upland/Riparian 
Forest Invasive 
Management 

Areas –  
Areas with 

established native 
canopy where 

invasive species 
will be controlled 

as only 
management 
action and no 

underplanting has 
taken place.   

30% or less cover by invasive 
herbaceous species in Years 2-

5.     

Visual cover estimate using 
systematic placement of 1m2 
quadrats with random start 

along permanent sub-
transects. Spacing to include a 

minimum of 20 plots. 
Analyses to include sample 

size, sample mean with 80% 
confidence interval for native, 

invasive, and other non-
native species. 

Invasive species control. 

Forest invasive management 
areas will have 20% or less 

cover by invasive herbaceous 
and 10% or less of invasive 

woody species in Year 7. 

Visual cover estimation of 
native, invasive, and other 
non-native species using 

systematic placement of 10m 
circular plots with random 
start along permanent sub-
transects and sampled with 

line intercept in each cardinal 
direction. Densiometer 

readings to occur at the end 
of each line. Analyses to 

include sample size, sample 
mean with 80% confidence 
interval for native, invasive, 

and other non-native species.      
 

Forest invasive management 
areas will have 20% or less 

cover by invasive herbaceous 
and woody species combined, 

in Year 10. 

Forest enhancement areas will 
have 80% or greater native 
woody species and 10% or 

greater cover native 
herbaceous species by Year 10. 

Hydrology and Hydraulics 

Aquatic Remnant pond outlet will be 
overtopped by the Willamette 
River surface flows when stage 
height exceeds 14 feet NGVD 

29 (17.5 feet NAVD88) as 
measured by the USGS 
#14211720 Oregon City 

gauging station in Years 1, 3, 5, 
7, and 10. 

 

Daily mean stage height data 
from USGS Oregon City; 

elevation survey of crest of 
remnant pond outlet. 

Analyses to include graphical 
and quantitative calculation 

of river stage height vs. height 
of water control structure. 

Reconfigure remnant 
pond outlet/channel 
design and/or install 

grade control structures 
to manage erosion to 

achieve floodplain 
connection.  
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Habitat Type Performance Standard Monitoring Method Contingency Measure 

Aquatic/Active 
Channel Margin 

No less than 8.5 acres of the 
project site will be inundated 

at such times when stage 
height on the Willamette River 

exceeds 21.76 feet NGVD29 
(25.25 feet, NAVD88) as 
measured by the USGS 
#14211720 Oregon City 

gauging station in Years 1, 3, 5, 
7, and 10. 
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Monthly inundation frequencies at the Rinearson Natural Area based on Willamette 
River stage.  The data depicts the percentage of time water surface elevations on the 
Willamette will exceed a particular elevation and inundate portions of the site.  The 
existing dam crest and proposed roughened channel crest are also shown.
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Overview of the proposed restoration actions for the Rinearson Natural Area.  The features are conceptual and are meant to provide a general understanding of the habitat 
features and elements proposed for the project area.  Additional detail on the specific extents, elevations, and boundaries of the proposed features can be found in the 
engineering drawings and planting plan.
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Data Source: ESRI, 2015; Tobalske, 2002. Appendix A. Historical Imagery - Presettlement Vegetation
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Appendix A. Historical Aerial Photograph - 1936
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Appendix A. Historical Aerial Photograph - 1944
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Appendix A. Historical Aerial Photograph - 1948
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Appendix A. Historical Aerial Photograph - 1956
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Appendix A. Historical Aerial Photograph - 1961
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Appendix A. Historical Aerial Photograph - 1970
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Appendix A. Historical Aerial Photograph - 1980
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