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Executive Summary 

North Clackamas Watersheds hold opportunities for 
both local and regional benefits 

As Clackamas County continues to grow and the demand for new development increases, the 
importance of protecting and restoring watershed resources becomes even more pressing. 

Healthy urban watersheds not only support the critical habitat that fish and wildlife need, but they also provide 

valuable ecosystem services such as buffering against heat island effects, improved water quality, carbon storage, 

enhanced health outcomes through proximity and access to nature, and reduced utility bills1 . The services 

provided by watersheds (or lack thereof) have direct impacts on the local community’s lives1 and the community 

as direct impact on the health of the watersheds demonstrating that people are a critical piece of the puzzle of 

watershed management2. While it may not be feasible to restore North Clackamas watersheds to pre-colonial 

conditions, these watersheds are an important priority and hold opportunities for benefits for fish, wildlife, and 

people. 

 

The North Clackamas Watersheds part of the greater Portland metropolitan area, in present day Clackamas 

County on “the traditional lands and waterways of the Clackamas, Chinook Bands, Kalapuya, Kathlamet, Molalla, 

Multnomah, Tualatin, Tumwater, Wasco and many other tribes of the Willamette Valley and Western Oregon3 

                                                                    
1 Environmental Protection Agency, Benefits of Watersheds, 2022 
2 Purdue, 2019 
3 Clackamas County Land Acknowledgment 

https://www.epa.gov/hwp/benefits-healthy-watersheds
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Planning for Healthy Watersheds 

This watersheds action was developed in partnership with and for the many agencies, nonprofit organizations, 
and other partners who have missions, management responsibilities, policy and funding authority to improve the 
health of North Clackamas Watersheds. For the Plan to succeed, it must inform the strategies, work plans, and 
budgets of all the North Clackamas partners. 
 
The plan integrates equity, resilience in the face of climate change, and interjurisdictional collaboration and 
coordination into all aspects of watershed health. In this summary, you will find an overview of the primary 
healthy watershed goals and limiting factors considered in the development of North Clackamas Watersheds 
strategies and actions and an overview of the recommended focal actions. The full plan provides a breadth of 
assessment information as well as action and opportunity areas that support and expand on the focal actions.  

 

Healthy Watershed Goals 

● Enhance habitat and connectivity for fish, wildlife, and people 

● Sustain and enhance cold water in streams 

● Improve water quality considering reduction of water quality contaminants and stormwater 

management 

● Conserve and improve flood storage and floodplains 

● Integrate watershed health and development needs up and downstream 

 

Limiting Factors  
Factors threatening and limiting the health of the North Clackamas Watersheds and the ecosystems they serve.  

● Fish passage barriers 
● Lack of stream channel complexity 
● Water pollution and warm water temperatures 
● Loss of riparian buffers and woodlands that provide shade and habitat 
● Loss of connection to floodplains that slow and store water 
● Invasive species 
● Lack of water availability during low flows 
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Anticipating Future Trends 
Population and development pressures combined with a variety of climate-related threats are the primary future 
trends that are anticipated to exacerbate limiting factors for fish and native ecosystems in the North Clackamas 
Watersheds. 

 

Recommended Focal Actions for North Clackamas 
Watersheds 
There are a wide variety of participants and actions that may support watershed health. This plan is intended to 
be flexible. Certain actions rise to the top based on the Watersheds Assessment, stakeholder input, and the 
consultant team’s diverse experience with watershed restoration project implementation, community 
engagement, and urban ecology.  In addition to watershed restoration, an important need that emerged is the 
mobilization of watershed health advocates to be involved in policy development and collaborative stewardship 
programs, such as Streamside Stewards. For this to occur, expanded educational and engagement programs are 
crucial. 
 
When developing programmatic actions and organizational work plans, consider the following actions and review 
the comprehensive list of actions for additional ideas.  

All Watersheds Focus  
This section summarizes the recommended programmatic actions that bridge watershed boundaries. These 
actions were selected to best address cross-boundary limiting factors for watershed health, particularly regarding 
habitat connectivity, improving water quality, and integrating watershed health and development needs. 
 

Implement Diverse Community Engagement & Education 

 
● Install community-based data collection kiosks near ‘high-access’ community hubs (Action #78)  

● Survey community surrounding “gap access” community hubs to better understand needs for access to 

nature and stewardship opportunities (Action #63) Work with Homeowners' Associations and other 

community neighborhoods groups, landowners, and managers to collect and interpret regular water 

quality measurements (Action #80) 

● Partner with local schools to adopt restoration sites as outdoor classrooms where students can be 

involved with full-spectrum restoration activities, have recurrent visits, and long-term stewardship 

(Action #81) 

 

Adopt Stronger Watershed Protection Policies and Plans 

On 
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● Collect and interpret watershed data to inform effective policies, codes, rules, standards, and plans 

(Actions #11, 12, 57, 70, 75) 

● Pass codes and regulations that integrate watershed function into key decisions (zoning, stormwater, 

floodplain management, development codes, tree codes, etc.) (Action #25) 

● Engage in planning updates for stormwater management manuals, master plans and development code 

to increase green stormwater infrastructure (Action #58) 

 

Maintain and Expand the Streamside Stewards Program 

 
● Create and distribute handbook on best practices for Streamside Stewards (Action #83) 

● Expand “Streamside Stewards” program to include a broader variety of “Watershed Stewards” activities 

(e.g. Backyard Habitat Certification Program, connectivity projects, data collection, etc.) (Action #87) 

● Collaborate with Oak working group, regional corridor group, SWCD, Willamette Partnership, Backyard 

Habitat program, and other groups to increase planting and maintenance of native oak and associated 

plant communities in permeable oak corridors (Action #28) 

● Partner with native peoples to understand their harvest, cultural, and spiritual needs and incorporate into 

action efforts (Action #68) 
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Restoration Focal Actions 

Kellogg-Mt. Scott Watersheds 
Watersheds Focus: Reconnect floodplains, enhance wetlands, conserve riparian canopy cover, and provide fish access 
to cold-water habitats in the Kellogg-Mt. Scott Watershed. 

In-Stream Focal Actions 

Fish Passage Barrier Removal 

Remove Kellogg Dam and assess other barriers in the 

watershed and prioritize by quantity and quality of 

upstream habitat (Action #41). 

 

The North Clackamas Watersheds Council is currently 

convening partners to advance planning and design 

for fish passage and stream restoration at the Kellogg 

Dam and Impoundment site. The dam removal project 

will likely be implemented by the Oregon Department 

of Transportation in coordination with the City of 

Milwaukie and/or Mitigation Credit firms. 

The North Clackamas Watersheds Council should lead 

the fish passage barrier assessment and prioritization 

with support from the Oregon Department of Fish & 

Wildlife. 

In-Line Pond Disconnection 

Restore Kellogg Creek as a discrete channel through 

the Kellogg Lake impoundment (Action #42). 

Disconnect in-line pond at Kellogg Creek headwaters. 

Evaluate other in-line ponds on Kellogg/Mt. Scott 

Creek for fish passage and heat loading (Action #49). 

 

The North Clackamas Watersheds Council and 
partners should continue to pursue improvement of 
Kellogg Creek at the Kellogg Lake impoundment. 
Clackamas County WES and the City of Happy Valley 
should evaluate the disconnection of the other in-line 
ponds as part of their temperature total maximum 
daily load plans. The North Clackamas Watersheds 
Council and Clackamas Soil & Water Conservation 
District could be best-positioned to assist with 
landowner communication. 

Riparian and Wetland Focal Actions 

Intact Canopy Conservation on Privately-Owned 

Lands 

Conserve and enhance areas of intact canopy on 

privately-owned lands at Kellogg Creek and Dean 

Creek headwaters and along Minthorn Springs Creek 

(Action #16). 

These organizations manage development and tree 

code: City of Milwaukie, City of Happy Valley, and 

Clackamas County. 

North Clackamas Watersheds Council and the 

Clackamas Soil and Water Conservation District are 

organizations most likely to succeed with work on 

private lands in partnership with the Backyard Habitat 

https://docs.google.com/document/d/1gOpYDNLGE-F9Zm5oe3FgTqlMtpsYeCAd/edit#heading=h.3ws6mnt
https://docs.google.com/document/d/1gOpYDNLGE-F9Zm5oe3FgTqlMtpsYeCAd/edit#heading=h.3ws6mnt
https://docs.google.com/document/d/1gOpYDNLGE-F9Zm5oe3FgTqlMtpsYeCAd/edit#heading=h.3ws6mnt
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 Certification Program and the local jurisdictions. 

Areas with Groundwater near the Surface 

Evaluate floodplain reconnection, wetland 

enhancement (hydrologic connectivity and native 

vegetation), and potential willing- seller feasibility in 

areas of shallow groundwater at Minthorn Springs 

headwaters, Kellogg Creek, Three Creeks Natural 

Area, Dean Creek, and Mt. Scott Creek (Action #22). 

 

Clackamas County Disaster Management is best-

suited to address flooding risks and floodplain 

reconnection opportunities. The stormwater 

management agencies (Clackamas WES, City of 

Milwaukie, City of Happy Valley) could evaluate 

wetland enhancement as part of their stormwater 

management program to address hydromodification. 

Publicly owned parks are also potential locations for 

wetland enhancement projects, such as North 

Clackamas Park. 

The North Clackamas Watersheds Council could play a 

role in communicating with landowners. 

 

  

https://docs.google.com/document/d/1gOpYDNLGE-F9Zm5oe3FgTqlMtpsYeCAd/edit#heading=h.2bxgwvm
https://docs.google.com/document/d/1gOpYDNLGE-F9Zm5oe3FgTqlMtpsYeCAd/edit#heading=h.2bxgwvm
https://docs.google.com/document/d/1gOpYDNLGE-F9Zm5oe3FgTqlMtpsYeCAd/edit#heading=h.2bxgwvm
https://docs.google.com/document/d/1gOpYDNLGE-F9Zm5oe3FgTqlMtpsYeCAd/edit#heading=h.2bxgwvm
https://docs.google.com/document/d/1gOpYDNLGE-F9Zm5oe3FgTqlMtpsYeCAd/edit#heading=h.2bxgwvm
https://docs.google.com/document/d/1gOpYDNLGE-F9Zm5oe3FgTqlMtpsYeCAd/edit#heading=h.2bxgwvm
https://docs.google.com/document/d/1gOpYDNLGE-F9Zm5oe3FgTqlMtpsYeCAd/edit#heading=h.2bxgwvm
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Upland Focal Actions 

Commercial and Industrial Stormwater 

Management Retrofits 

Evaluate stormwater quality and quantity 

management retrofits along I-205, Highway 224, and 

Highway 99E and at Clackamas Town Center (Action 

#31). 

 

These organizations manage the roadways and/or 

stormwater management plans: City of Milwaukie, 

Oregon Department of Transportation, Clackamas 

Water Environment Services, Clackamas County, and 

Oak Lodge Water Services. 

North Clackamas Watersheds Council may be 

effective at coordinating with partners and writing 

grants to fund retrofits. 

Residential Property Downspout Disconnects 

Evaluate stormwater quantity management retrofits 

on terraces along Kellogg Creek and Dean Creek 

(Action #18) 

 

These organizations have authority over the 

stormwater management plans: City of Milwaukie, 

Clackamas County WES. 

North Clackamas Watersheds Council may be 

effective at communicating with private residences in 

partnership with the Backyard Habitat Certification 

Program. 
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Restoration Focal Actions 

Boardman Watershed 
 
Watershed Focus: Sustain and enhance cold-water inputs, restore riparian areas, conserve and restore oak woodlands 
in the uplands in the Boardman Creek Watershed. 

In-Stream Focal Actions 

Confluences and Refugia 

Restore confluence of Boardman Creek with 

Willamette River (Action #39 underway). 

 

North Clackamas Watersheds Council is leading the 

development of this project. Implementation will 

require partnership with private landowners. 

Project design, implementation, and maintenance 

require coordination with Oak Lodge Water Services. 

 

Fish Passage Barrier Removal 

Evaluate bedrock channel passability; remove the 

barriers at Walta Vista Drive and River Road (Action 

#36). 

 

North Clackamas Watersheds Council is leading the 

assessment of the bedrock channel. 

The road crossings should be evaluated in cooperation 

with the Oregon Department of Fish and Wildlife and 

Clackamas County, and Oak Lodge Water Services. 
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Riparian and Wetland Focal Actions 

Title 13 Habitat Area Buffer Enhancements 
  
Enroll Class I and Class II riparian habitat areas in 
Streamside Stewards program (Action #03). 
 

North Clackamas Watersheds Council, Clackamas 
SWCD, and the Backyard Habitat Certification 
Program are best positioned to work with private 
landowners. 

Areas with Groundwater near the Ground Surface 
 
Evaluate wetland enhancement potential in the area 
of shallow groundwater near the intersection of 
Vineyard Ave. and Vineyard Rd (Action #21). 

Clackamas County is best-suited to address flooding 
risks and floodplain reconnection opportunities. 
Clackamas County also regulates floodplain land use.  
 
Oak Lodge Water Services could evaluate wetland 
enhancement as part of their stormwater 
management program to address hydromodification.  

 

Upland Focal Actions 

Commercial and Industrial Property Stormwater 
Management Retrofits 
 
Evaluate stormwater quality and quantity 
management retrofits along McLoughlin Blvd (Action 
#30). 

These organizations manage the roadways and/or 
stormwater management plans: Oak Lodge Water 
Services, City of Milwaukie, Oregon Department of 
Transportation. 
 
North Clackamas Watersheds Council may be 
effective at coordinating with commercial and 
industrial partners and writing grants to fund retrofits. 

Residential Property Downspout Disconnects 
 
Evaluate stormwater quantity management retrofits 
in lower watershed near borders with Rinearson Creek 
and Willamette Drainage watersheds (Action #17). 

Oak Lodge Water Services has authority for 
stormwater management in this area. Clackamas 
County administers building codes. 
North Clackamas Watersheds Council may be 
effective at building partnerships with private 
properties. 
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Restoration Focal Actions 

Rinearson Creek Watershed 
Watershed Focus: Sustain and enhance cold-water inputs, enhance wetlands, conserve and restore uplands in the 
Rinearson Watershed. 

In-Stream Focal Actions 

Fish Passage Barrier Removal 
 
Evaluate passability of steep channel downstream of 
former dam impoundment and partial barrier at 
upstream end of Rinearson Natural Area (Action #37); 
and 
 
Remove barrier on Rinearson Creek under McLoughlin 
Blvd (Action #38). 

The project partners (Columbia Restoration Group, 
City of Gladstone, Private Landowners, NOAA 
Fisheries) should continue to monitor the Rinearson 
Natural Area’s performance. 
 
North Clackamas Watersheds Council, landowners & 
Oregon Department of Transportation will need to 
coordinate assessment and pursuit of 
removal/improvements of barriers at the upstream 
end of Rinearson Natural Area and McLoughlin 
Boulevard. 

In-Line Pond Disconnection 
 
Continue monitoring performance of restoration 
project at Rinearson Creek mouth, especially 
temperature in former dam impoundment and 
evaluate disconnection feasibility if elevated 
temperatures are observed (Action #46). 

The project partners (Columbia Restoration Group, 
City of Gladstone, Private Landowners, NOAA 
Fisheries) should continue to monitor the Rinearson 
Natural Area’s performance. 

 

Riparian and Wetland Focal Actions 

Title 13 Habitat Area Buffer Enhancements 
 
Enroll Class I and Class II riparian habitats in 
Streamside Stewards program (Action #03)  

North Clackamas Watersheds Council, Clackamas 
SWCD, and the Backyard Habitat Certification 
Program are best positioned to work with private 
landowners. 

Oregon Conservation Plan Strategic Habitat 
Enhancements 
 
Enhance Glen Echo and Olsen wetlands by improving 
hydraulic function, managing vegetation, and 
maximizing stormwater filtration and detention 
(Action #88). 

The City of Gladstone could support wetland 
enhancement as part of their stormwater 
management program to address hydromodification. 
 
North Clackamas Watersheds Council and the 
Clackamas Soil and Water Conservation District are 
organizations most likely to succeed with work on 
private lands.  

 



North Clackamas Watersheds Action Plan  |  July 2022  |   Page 13 of 252 

 

Upland Focal Actions 

Commercial and Industrial Property Stormwater 
Management Retrofits 
 
Evaluate stormwater quality and quantity 
management retrofits along McLoughlin corridor 
(Action #32). 

These organizations manage the roadways and/or 
stormwater management plans: City of Gladstone, 
Oak Lodge Water Services, Oregon Department of 
Transportation, and Clackamas County. 
 
North Clackamas Watersheds Council may be 
effective at coordinating with commercial and 
industrial partners and writing grants to fund retrofits. 

Residential Property Downspout Disconnects 
 
Evaluate stormwater quantity management retrofits 
on the terrace above Rinearson Creek adjacent to 
McLoughlin (Action #19). 

Oak Lodge Water Services and the City of Gladstone 
have authority for the stormwater management in 
this area.  
 
North Clackamas Watersheds Council may be 
effective at building partnerships with private 
properties. 

Title 13 Habitat Area Enhancements and Oregon 
Conservation Plan Strategic Habitat Enhancements 
 
Conserve and enhance oak woodlands in the upper 
watershed (Action #27). 

Clackamas County could adopt Development and 
Non-Development Tree Code to protect Oak 
woodlands. North Clackamas Watersheds Council, the 
Clackamas Soil and Water Conservation District, and 
the Backyard Habitat Certification Program are 
organizations most likely to succeed with work on 
private lands. 
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Restoration Focal Actions 

River Forest Creek Watershed 
Watershed Focus: Sustain and enhance cold-water inputs, enhance floodplain connection and wetlands, and provide 
fish access to cold-water habitats in the River Forest Creek watershed. 

In-Stream Focal Actions 

In-Line Pond Disconnection 
 
Disconnect creek channel from River Forest Lake 
(Action #47). 

North Clackamas Watershed Council should convene 
partners and landowners for the improvement of River 
Forest Creek at the River Forest Lake impoundment.  
It is currently unknown who the project 
implementation lead will be due to the private 
ownership of the impoundment area. Clackamas 
County and Oak Lodge Water Services may be able to 
implement this project as part of their temperature 
total maximum daily load reduction water quality 
plan. 

Fish Passage Barrier Removal 
 
Remove passage barrier at River Forest Road (Action 
#44). 

Clackamas County is most suited to implement this 
project with support from North Clackamas 
Watersheds Council and Oregon Department of Fish 
and Wildlife. 

Confluences and Refugia 
 
Enhance confluence with large wood (Action #40). 

North Clackamas Watersheds Council should lead the 
development of this project. Implementation will 
require partnership with private landowners. 

 

Riparian and Wetland Focal Actions 

Title 13 Habitat Area Buffer Enhancements 
 
Enroll Class I and Class II riparian habitats in 
Streamside Stewards program (Action #03). 

North Clackamas Watersheds Council, Clackamas 
SWCD, and the Backyard Habitat Certification 
Program are best positioned to work with private 
landowners. 

Areas with Groundwater near the Ground Surface 
 
Evaluate wetland enhancement potential in the area 
of shallow groundwater upstream of River Forest Lake 
(Action #13). 

Oak Lodge Water Services could evaluate wetland 
enhancement as part of their stormwater 
management program to address hydromodification. 
North Clackamas Watersheds Council may be most 
effective at coordination with private property 
owners. 
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Upland Focal Actions 

Commercial and Industrial Property Stormwater 
Management Retrofits 
 
Evaluate stormwater quality and quantity 
management retrofits along McLoughlin corridor 
(Action #33). 

These organizations manage the roadways and/or 
stormwater management plans: Oak Lodge Water 
Services, Oregon Department of Transportation, 
Clackamas County 
 
The North Clackamas Watersheds Council and 
Clackamas SWCD may be effective at building 
partnerships with private properties. 

Conserve and enhance oak woodlands in the lower 
watershed, especially on privately-owned vacant lands 
(Action #23). 

North Clackamas Watersheds Council, Clackamas 
SWCD, and the Backyard Habitat Certification 
Program are best positioned to work with private 
landowners. 
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Restoration Focal Actions 

Willamette Drainage 
Watershed Focus: Sustain and enhance cold-water inputs and restore uplands, especially oak woodlands, in the 
Willamette Drainages. 

In-Stream Focal Actions 

Confluences and Refugia 
 
Ground-truth potential locations of seeps and springs 
and increase in-channel complexity (by placing large 
wood, removing bank armoring, etc.) if the locations 
are accessible (Action #9). 

North Clackamas Watersheds Council and the 
Clackamas Soil and Water Conservation District are 
organizations most likely to succeed with facilitating 
work on private lands across multiple partners and 
jurisdictions. 

Confluences, Complexity, Refugia 
 
Enhance and restoration Elk Rock Island and the 
alcove as refugia habitat (Action #05). 

The City of Milwaukie owns Elk Rock Island with North 
Clackamas Parks and Recreation District management 
through an Interagency Agreement. 
Friends of Elk Rock Island is a key partner to mobilize 
community members in ongoing stewardship 
activities. 

Confluences and Refugia 
 
Increase habitat complexity of Willamette in other 
publicly owned parks including RiverVilla Park and 
Milwaukie Bay Park (Action #07). 

North Clackamas Watersheds Council, City of 
Milwaukie, and North Clackamas Parks and 
Recreation District are best suited to lead the 
development of these projects. 

 

Riparian and Wetland Focal Actions 

Title 13 Habitat Area Buffer Enhancements 
 
Enroll Class I, Class II and Class III riparian habitats in 
streamside stewards program (Action #03). 

North Clackamas Watersheds Council, Clackamas 
SWCD, and the Backyard Habitat Certification 
Program are best positioned to work with private 
landowners. 

 

Upland Focal Actions 

Residential Property Downspout Disconnects 
 
Evaluate stormwater quantity management retrofits 
near the boundary with Boardman Creek and 
Rinearson Creek watersheds (Action #20). 

Oak Lodge Water Services has authority for most 
stormwater management in this area, with a small 
area falling in the City of Gladstone. Clackamas 
County will need to approve Willamette Greenway 
Projects. 
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North Clackamas Watersheds Council and Clackamas 
SWCD may be effective at building partnerships with 
private properties. 

Conserve and enhance oak woodlands (Action #24). Metro is currently in the process of developing tools 
for oak conservation. Clackamas County is a critical 
partner to address development impacts and future 
policy updates. North Clackamas Watersheds Council, 
Clackamas SWCD, and the Backyard Habitat 
Certification Program are best positioned to work with 
private landowners. 

 

Connecting Communities & Habitat for Long-Term 
Watershed Health 
 
The intent of this plan is to provide flexibility and resources for those using this plan. In addition to restoration 
actions, this plan includes a unique opportunity area approach to watershed health planning. In Chapter 3 of the 
action plan, you will find:  
 

Connectivity Opportunity Areas  
Ease of mobility between riparian or upland environments is critical for wildlife to access required amenities such 
as food, cover, and mates. In urban watersheds, many potential barriers to wildlife movement exist in the form of 
roads, size of natural habitat, and fragmentation. Habitat connectivity is an important strategy for wildlife 
conservation and provides both enhanced resilience to changing climate conditions as well as harnesses potential 
for greater access to nature for people.  
 
A number of the restoration actions identified in the plan consider connections between stream, riparian/wetland, 
and upland habitats. However, there are significant knowledge gaps and competing agendas as to where 
connectivity efforts are most strategic. Opportunity areas identified in the plan provide the ability to narrow 
geographic areas for further assessment.  

 

Community Opportunity Areas 
Equitable programming, outreach, and access to nature are complex concepts that require input and participation 
from a wide variety of stakeholders. A successful community-centered approach is an interactive approach, of 
which the specifics should not be prioritized by a planning team. Rather, involvement of the community and 
authentic relationship-building is key. This plan provides a portfolio of community opportunity areas to provide a 
variety of locations where partnerships can be developed to explore community needs, advance equity-based 
activities, and harness community support to meet healthy watershed goals. Community Opportunity Areas are 
highlighted for each watershed using a combination of approaches including:  
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○ Identification of a set of community hubs: schools, affordable housing clusters, public parks 

and trails, and community centers;  

○ Highlighting high-medium-gap access to water resources and proximity to current and 

proposed restoration areas using spatial analysis; and  

○ Overlay of available data to support equitable investment of resources including Metro 

Regional Barometer’s equity focus areas to compare and contrast with Metro’s ongoing equity 

efforts and narrowed further with recent racial and English learner data from local schools. 
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CHAPTER 1. INTRODUCTION 

1.1 North Clackamas Watersheds Geography  

The watersheds of Kellogg-Mt. Scott Creek, Rinearson Creek, Boardman Creek, River Forest Creek, and the Willamette River Drainage (further referred to as “North Clackamas 
Watersheds”) are adjacent to the greater Portland metropolitan area, in present day Clackamas County on “the traditional lands and waterways of the Clackamas, Chinook 
Bands, Kalapuya, Kathlamet, Molalla, Multnomah, Tualatin, Tumwater, Wasco and many other tribes of the Willamette Valley and Western Oregon” (Clackamas County Land 
Acknowledgement).  

 
◀ Figure 1. Five Watersheds located within the 
North Clackamas Watersheds Council service 
area.  
Includes Kellogg- Mt. Scott-Kellogg, Rinearson, 
Boardman, and River Forest Creeks with the 
Willamette River Drainage area on the western 
edge. This map shows the outlines for the updated 
North Clackamas Watersheds boundaries.  
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“What we now call Clackamas County is the traditional lands and waterways of the Clackamas, Chinook Bands, Kalapuya, Kathlamet, Molalla, Multnomah, Tualatin, 
Tumwater, Wasco and many other tribes of the Willamette Valley and Western Oregon. We will never be able to name every tribe that visited or lived upon this land 

because these communities frequently traveled for trade and other reasons. The Indigenous people lived, traded and navigated along great rivers and tributaries 
presently named the Clackamas, Molalla, Pudding, Sandy, and Willamette. Many of the original inhabitants of this land died from disease, war and other conflicts. 

Those that survived these tragedies were forcibly removed and relocated by European settlers and the United States Government because of the land’s value. 
Today, their descendants live on, still carrying on the traditions and cultures of their ancestors.” 

 
--Land Acknowledgement Magazine (Clackamas County, n.d.) 

 
The North Clackamas Watersheds are adjacent to Johnson Creek to the north, the Clackamas River to the south, and the Willamette River to the west. The region’s rivers and 
their tributaries have long supported human life, fueled economic growth and development, and provided habitat for cherished native species like Douglas fir, Oregon white 
oak, and salmon (Funk et al., 2019). 

1.2 Watersheds Action Plan Purpose  

This plan was developed for the North Clackamas Watersheds Council and the many partner organizations working in the North Clackamas Watersheds. With a multi-
jurisdictional and multi-issue watershed health agenda, the North Clackamas Watersheds Council (the Council) is uniquely positioned to advance the health of the North 
Clackamas watersheds. However, one organization cannot do this work alone. Thus, an integrated Watersheds Action Plan is necessary to bring together the goals of the many 
organizations and governments to work towards cohesive and collaborative actions that support the diversity of the region. This Watersheds Action Plan contains actions for 
all agencies and partners that operate within the watersheds, as well as the Council, where each partner can play to their strengths. The Plan will only succeed if partners work 
together to implement it. 
 
The North Clackamas Watersheds Council, founded in 2009, is a multi-stakeholder non-governmental organization with a mission to “protect and enhance watershed health 
for fish, wildlife, and people”. The Council works for the protection and enhancement of the Kellogg-Mt. Scott, Rinearson, Boardman, River Forest Creeks watersheds and the 
Willamette drainage for improved water quality through partnerships with public and private entities, habitat restoration projects, community education and outreach, and use 
of science in watershed planning and policy.” The Council has no regulatory authority. The strength of the Council comes from cooperative and multi-jurisdictional leadership 
and its role in the region as a non-governmental entity with charitable purpose. The 16-member Board of Directors represents the interests of the communities in the 
watershed and includes residents and members from local governmental agencies. In 2019, the Council contracted with Inter-Fluve to conduct a Rapid Bioassessment of the 
North Clackamas watersheds. In 2021, The Council contracted with local consulting firms, Samara Group and GeoEngineers (“consultant team”) to build upon the Rapid 
Bioassessment and project priorities developed during that process to create one combined Watersheds Action Plan (WAP) for the multiple watersheds and partners the 
council serves.  

1.3 Planning Approach 

To advance watershed health within these watersheds, the consultant team centered ecological uplift, connectivity, and community in the planning process to integrate 
concepts such as access to nature, equity, and climate resilience into the plan’s strategies and actions (Figure 2). To be clear, this is not an either-or situation pitting 
environmental justice against ecological uplift. Both can be achieved. Equitable actions consider the unique needs of community members in the watersheds, similar to how 
restoration objectives and strategies are determined based on the unique characteristics of the watershed. This is explained further in the Plan Development section of Chapter 
3. 
 

https://dochub.clackamas.us/documents/drupal/4a8d481f-ada7-4d7a-8a54-15c477a8d8c6
https://dochub.clackamas.us/documents/drupal/4a8d481f-ada7-4d7a-8a54-15c477a8d8c6
https://interfluve.com/
http://www.samarapdx.com/
https://www.geoengineers.com/
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◀Figure 2. Diagram highlighting connectivity and community at the center 
of this watersheds action planning approach to achieve watershed health 
goals. 
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CHAPTER 2. WATERSHEDS ASSESSMENT  
North Clackamas Watersheds have been degraded through decades of channelization, urbanization, tree removal, diversion of water, and water contamination among a 
myriad of other human impacts. Populations of historically abundant fish species have become threatened or endangered due to a pattern of habitat degradation and barriers 
to high quality habitat. While dense populations and effects from urbanization place strain on the in-stream habitat and bank ecosystems, combined restoration efforts in the 
region have led to significant successes for people and wildlife (ODFW, 2010). The complex network of river corridors including the mainstream channel, side channels, 
tributary junctions and floodplains remain essential to key habitats and passageways for fish and wildlife (Clackamas Partnership, 2018). 
 
The services provided by watersheds (or lack thereof) have direct impacts on the local community (EPA, 2012), and the community has direct impacts on the health of the 
watersheds, demonstrating that people are a critical piece of the watershed management puzzle (EPA, 2022). These watersheds hold opportunities for both local and regional 
benefits for both natural systems and for residents. As the population of Clackamas County continues to grow and the demand for new development increases, the importance 
of protecting and restoring urban watersheds becomes even more pressing. Healthy urban watersheds not only support the critical habitat that fish and wildlife need, they also 
provide valuable ecosystem services such as buffering against heat island effects, improved water quality, carbon storage, enhanced health outcomes through proximity and 
access to nature, and reducing utility bills (EPA, 2022). 
 
The plan incorporates watershed-scale analyses to identify action and opportunity areas that meet both ecological and social needs. This approach is essential to a rapidly 
changing landscape and a diverse set of stakeholders engaged in watershed management and restoration with a large human population. Populated watersheds are dynamic 
and changes in development, demographics, or policy may affect the hydrologic setting for each stream in addition to climate change impacts and ecological change. 
Regulations, land ownership, community demographics, and cultural preferences may change. While this plan identifies proposed action areas and incorporates some of the 
specific in-stream restoration projects identified during the Bioassessment (Inter-Fluve, 2020), on-the-ground projects will require site-specific analyses during the design 
process to reflect the current site conditions at that time. 

2.1 Refining the Urban Watersheds’ Boundaries 

Watershed boundaries form the basis of our spatial analyses. Watershed boundaries are typically derived from analysis of terrain to identify the topographic divides where 
water will flow in different directions and ultimately to a creek. The United States Geological Survey (USGS) maintains the national watershed boundary dataset which 
categorizes every drainage area by its hydrologic unit code (HUC). The 6th-field HUC (HUC12) is at the subwatershed scale and covers the North Clackamas Watersheds. These 
boundaries are used for interjurisdictional coordination at the state and federal level. Kellogg-Mt. Scott Creek has its own HUC12 code and the rest of the watersheds are 
combined with the Willamette River, Tryon Creek, and Oswego Creek. Table 1 summarizes the HUC12 classification of the North Clackamas watersheds as shown in Figure 2. 
 
 
 
 
 
 
 
Table 1. Hydrologic unit code summary for North Clackamas Watersheds. 

Watershed HUC12 Code 

Boardman 170900120104 (Oswego Creek-Willamette River) 
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Kellogg-Mt. Scott 170900120102 (Kellogg Creek) 

Rinearson 170900120104 (Oswego Creek-Willamette River) 

River Forest 170900120104 (Oswego Creek-Willamette River) 

Willamette Drainage 170900120104 (Oswego Creek-Willamette River) 

 
The developed nature of the North Clackamas Watersheds has complicated surface drainage patterns by adding stormwater infrastructure (see further discussion in 
Stormwater and Surface Water Runoff). The network of drains, inlets, pipes, and culverts has rerouted flow across the topographic divides in some areas. For planning and 
restoration to be effective, the watershed boundaries must match the location where flow changes happen - whether on the surface or within the stormwater network. 
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Figure 3. Refined North Clackamas watershed boundaries compared to HUC12 watersheds. 
 
These updated North Clackamas Watersheds boundaries (used in all maps and analyses presented in this plan) were delineated in ArcGIS Pro using light detection and ranging 
(LiDAR) terrain data and stormwater conveyance spatial data within the area. We updated the watershed boundaries to reflect the currently available stormwater data by 
identifying the areas draining to each pipe that crossed a boundary and adjusting the boundaries to match. While the data is imperfect, this adjustment connects the city 
stormwater systems and water flow to the watershed system as a whole using best available information.  
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2.2 Watershed Stressors and Limiting Factors 

2.2.1 Limiting Factors for Fish & Conservation Strategy Habitats 

The North Clackamas Watersheds include a variety of habitat types. For the purpose of this plan, native fish recovery is prioritized, followed by a focus on riparian, wetland, and 
oak woodland habitats as identified in the Oregon Conservation Strategy.  
 
Table 2. Summary of limiting factors referenced for native fish recovery and habitats as defined by the Oregon Conservation Strategy. 

Limiting factors for native fish recovery identified in North Clackamas Watersheds Rapid Bioassessment (Inter-Fluve, 2020) include: climate change, aggressive non-native species, fish passage 
barriers, habitat degradation, and water quantity and quality issues 

Limiting factors for riparian habitats and flowing water 
identified by the Oregon Conservation Strategy include: 

● Water quantity 
● Invasive aquatic plants, invertebrates, and fish 
● Passage barriers and channel complexity 
● Pollution 
● Water Temperature 
● Sedimentation 
● Loss of riparian habitat, floodplain function, and 

habitat complexity 
● Riparian habitat degradation 
● Invasive plants in riparian habitat 

Limiting factors for oak woodlands identified by the Oregon 
Conservation Strategy include: 

● Fire suppression and fir encroachment 
● Land use conversion and continued habitat loss 
● Loss of habitat structure 
● Invasive weeds 
● Climate change 

 

Limiting factors for wetlands identified by the Oregon 
Conservation Strategy include: 

● Habitat loss 
● Water availability 
● Degraded water quality 
● Invasive species 

 
Addressing the common stressors and limiting factors to fish populations is critical to targeting restoration goals. Numerous Watershed Action Plans and Recovery Plans from 
the area have evaluated how key threats have impacted populations. In 2020, Inter-Fluve’s Rapid Bioassessment Report included an overview of land use history and salmonid 
status, a sample of reach conditions, and an associated list of restoration actions. The Bioassessment included field observations from reaches within Kellogg Creek, Mt. Scott 
Creek, Boardman Creek, Rinearson Creek and River Forest Creek where they had the highest potential for supporting salmonid species. This strategy used observations of 
physical habitat measurements and comparisons to the Oregon Department of Fish & Wildlife (ODFW) benchmarks for desirable instream conditions for salmon and trout 
species. Land ownership and regulatory considerations were not detailed in the Bioassessment and will be necessary prior to any project implementation. Information from this 
report is integrated into relevant sections of this plan.  
 
 
 
The Lower Columbia River Recovery Plan clearly outlines similar and common limiting factors and threats affecting fish in each population area and provides a guide for 
evaluating stressors. These led to restoration priorities for fish populations to emphasize protecting high quality, complex functioning habitats and are echoed in later plans 
including: 

● Habitat complexity 
● Off-channel habitat 
● Habitat access. 

  
Overall, additional information is needed about fish populations using the North Clackamas watersheds to address gaps in knowledge and identify species-specific needs. 
While habitat complexity is essential for fish health, lack of access to off-channel habitats is a critical barrier (ODFW, 2010) and is a key issue in the North Clackamas 
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watersheds. Reduction of high priority barriers impeding fish movement is critical. Access to habitat is reduced by culverts and bridges, as is also common in nearby watersheds 
like Johnson Creek (JCWC, 2015) and identified along reaches surveyed in the 2020 Rapid Bioassessment. 
 
Factors associated with climate change are likely stressing water quality and quantity with rising air temperatures and changes in storm patterns. These stressors are further 
compounded by habitat degradation, tree canopy removal, and degraded in-stream habitat complexity that would otherwise provide buffers or refugia during seasonal events. 
Additionally notable in these watersheds are reservoirs and ponds that act as heat loads, adding warm water to already stressed fish populations. The North Clackamas 
Watersheds provide essential cool water inputs for sensitive migratory fish (Lower Columbia River Recovery Plan, 2010). Keeping water temperatures low in the headwater 
streams is an important strategy and protecting cold water inputs is instrumental to maintaining refugia for fish. Cooler water inputs have been found to be easier to maintain 
rather than putting efforts towards cooling down already high temperature waters (Clackamas Partnership, 2018). Shade from vegetation canopy cover helps maintain cool 
water temperatures needed for healthy fish habitat. Establishing a canopy, however, takes time as the vegetation needs to reach maturity before it can provide adequate 
shade. It is still essential to promote canopy cover as revegetation and maintenance efforts can support other ecosystem services, such as reduction of urban heat island 
effects, enhanced community health outcomes, and stormwater filtration.  
 
In addition to water temperatures, pollutants are a significant stressor for fish populations. Untreated stormwater flowing across impervious surfaces and into streams is a key 
issue affecting water quality of tributaries in the North Clackamas watersheds (see 2.6 Built Environment Conditions). Preventing erosion contributes to both containment of 
contaminants that attach to soil particles (JCWC, 2015) as well as reducing sediment load into the streams. Issues of polluted sediment will need to be assessed and addressed 
on a project-by-project basis with site-specific sampling and sediment management plans. For example, the impounded artificial lake behind Kellogg dam was known to be 
used for waste disposal in previous decades (Clackamas Partnership, 2018).  
The combination of stressors and factors limiting recovery of native fish populations provided here highlights the complexity of needs in populated watersheds. As populations 
continue to grow and demand on water resources increases, restoration is essential for watershed recovery and protection.  
 
 
 
 

2.2.2 Anticipating Future Trends 

It is impossible to predict the future with 100% confidence. However, it is necessary to identify anticipated trends that can exacerbate limiting factors and/or impact successful 
restoration efforts. For the purposes of this plan, focal trends include population growth (and associated pressures) and climate change impacts.  
 
Population Growth 
As of 2020, Clackamas County had a population of 424,747 people, a 13% increase since 2010. The region is changing rapidly as more and more people move to the area. 
Census data does not always provide a complete picture of the local demographics at this scale. However, local data reported by Metro confirms this county-wide trend is also a 
local trend in the North Clackamas Watersheds. Development pressures and increased demands on watershed resources are likely to parallel increasing population trends and 
can negatively impact watershed processes. These pressures may be felt in the demand for more housing, which could lead, depending on how it is managed, to increased 
impervious surface, runoff, and reduced open space. Alternatively, increasing adoption of Green Infrastructure could provide a partial solution to these issues. Additionally, 
people moving into and around the area brings the risk of invasive pest movement and subsequent establishment. Assessments described in Chapter 2 provide more details 
about community demographics, development pressures, and invasive species.  
 
Changing Climate 
Climate change is likely compounding watershed stressors. Climate change and increasing air temperatures will shift precipitation patterns to less frequent and more intense 
rainfall events. Air temperatures will be warmer especially during summer months. Rising sea levels will change the tidal regime of the Willamette River and affect its 
tributaries at the confluences. Lower summer flows and hotter air temperatures are likely to increase stream temperature and lead to higher concentrations of pollutants and 
eutrophication in the Watersheds’ ponds such as River Forest Lake, Parmenter Ponds, and Kellogg Lake. Heat and dryness will stress riparian and upland vegetation. These 



North Clackamas Watersheds Action Plan  |  July 2022  |   Page 20 of 252 

 

stressors may decrease biodiversity and overall species density unless species are able to migrate across the landscape to seek more suitable conditions. Heat stress may also 
affect the health of the human residents of the watershed and exacerbate urban heat island effects, especially in areas with low tree cover. Rising levels in the Willamette River 
may create larger backwater areas and increase areas inundated during floods. 
 
Research shows that average air temperatures will continue to rise across Oregon. As warmer air holds more water, heavy rain events will become more frequent and intense in 
the Pacific Northwest. Large scale precipitation events will strain stormwater and wastewater facilities, exacerbate landslides and urban flooding, creating water quality issues 
and concerns for public safety (Morgan et al., 2021). In February of 1996, 75% of Clackamas County residents were affected by a major flood. Areas that have historically 
flooded are more likely to flood again. Flood risk is highest in areas next to streams, including Kellogg Creek and the Willamette River. The change in the North Clackamas 
watersheds is more likely a shift to infrequent, intense rainfall with less infiltration into the groundwater system. This will likely decrease summer flows. Lower volume water 
increases risk to drinking water, availability for agricultural irrigation, habitat for fish, power generation, and increasing the likelihood of algal blooms.  
 
Rising temperatures will also result in hotter, drier summers, driving an increase in wildfire activity. Typically, Clackamas County experiences one day a year above 100°F, but 
by 2100, we can expect to have 22 days a year that exceed triple digits (City of Milwaukie, 2018). Fire risk assessment along with other climate variables has a direct impact on 
people, wildlife, and structural assets in the North Clackamas watersheds. Moderate-high wildfire risk is present in the Kellogg-Mt. Scott Watershed, particularly on Mt. Scott 
and along riparian corridors (Figure 4, Data source: USFS Pacific Northwest Region Wildfire Risk Assessment (PNRA) & Pyrologix LLC (2018). To further evaluate potential 
restoration projects, such as revegetation of Habitat Conservation Areas (HCA) for both upland and riparian habitats, fire management and risk considerations must be taken 
into account. Further complicating the fire risk are the fire regime requirements for maintaining and conserving native oak habitat, which is a conservation need in the North 
Clackamas Watersheds. Native oak woodlands and savanna have historically been managed with frequent low-intensity fires to maintain open canopy and reduce conifer 
encroachment (ODFW, 2016). Balancing the demands for shade to counter the effects of rising temperatures and heat island effects with fire risk management and native oak 
fire regimes is a complicated endeavor, especially in populated areas. Integrating climate change impacts into project and program planning is a high priority. Restoration 
managers will need to consider drought, heat, and/or wildfire tolerant species (City of Milwaukie, 2018). 
 
In the event of urban heat domes and urban heat island effects, community member outreach is needed to invest in tree planting projects similar to the volunteer based models 
in Portland (Figure 5). Council members suggested planning and funding is needed to employ people and pay community members to do tree care in the neighborhoods as a 
path forward to build wealth in low-income and BIPOC communities. The effects of wildfire in the Metro area may be mitigated by oak woodlands restorations which has a 
special role to play in managing fire’s effects (Section 2.11 Oak Woodlands). 
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◀Figure 4. Overall fire risk for all assets 
from beneficial to very high risk based on 
USFS Pacific Northwest Region Wildfire 
Risk Assessment (PNRA) & Pyrologix LLC 
(2018). The overall fire risk data (yellow-red, 
attribute Total_eNVC) within potential 
revegetation areas (gray) such as designated 
Habitat Conservation Areas (Title13, outside 
of Streamside Stewards Projects). These are 
modeled likelihoods of wildlife fires greater 
than 250 acres occurring in the North 
Clackamas Watersheds, considering critical 
infrastructure, vegetation condition, 
municipal watershed, and usage by humans 
and wildlife. See data parameters and risk 
category definitions (Data Source: USFS 
Pacific Northwest Region Wildfire Risk 
Assessment PNRA & Pyrologix LLC 2018 in 
Reference folder 8_Wildlifre_GIS_Data). 
This is a likelihood model that requires 
additional inputs such as wind, flame height, 
fuel conditions on the ground, and fire 
intensity for a full overview of fire risks. 
These data be analyzed with the multi 
family, low income and other data to further 
make recommendations about how the 
“Streamside stewards” program can expand 
beyond riparian: orange-dark orange and 
overlapping with a riparian buffer of 200 ft is 
high priority and anything orange and dark 
orange beyond that distance could be 
priority for the upland, especially as it 
intersects with oak. 
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◀Figure 5. Urban Heat Island areas derived from 
LandSat 2017 and the Metro Regional Barometer 
Urban Heat Index (surface temperature deviation 
from the regional average, by census tract). Darker 
reds indicate areas with higher than average surface 
temperatures compared to the regional average. 
Highest deviations are in portions of the Northeast 
Kellogg-Mt. Scott Watershed surrounding Clackamas 
Town Center south of Harmony Point along Highway 
205, which has a 5.5 degrees Fahrenheit deviation 
from the regional average. Second highest deviations 
are in portions of the Rinearson Creek Watershed that 
have a 3 degrees Fahrenheit deviation from the 
regional average. Third is the Kellogg-Mt. Scott 
Watershed area between Highway 205/highway 212 
(industrial area Southwest of Mt. Talbert and east of 
Johnson City) which has 2.8 degrees Fahrenheit 
deviation from the regional average. This regional 
summary serves as a guide for additional on-the-
ground temperature monitoring needed to assess 
revegetation projects, canopy cover, and equity 
impacts in the North Clackamas Watershed (Metro, 
n.d.). 
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2.3 Watersheds Characteristics & Assessment 

The North Clackamas Watersheds consist of five watersheds totaling 14,220 acres with Kellogg-Mt. Scott watershed encompassing at least 75% of the total drainage area 
(Table 3). Kellogg Creek, Rinearson Creek, and Boardman Creek are the major tributaries in this area that flow into the Willamette River. Mt. Scott Creek is a tributary to 
Kellogg Creek. (Figure 6,7). Within the North Clackamas watersheds are portions of the cities of Milwaukie, Gladstone, Happy Valley, Johnson City.  

 
◀Figure 6. General reference map and 
overview of North Clackamas watersheds, 
city limits, streams, and wetlands (2021). The 
watersheds Kellogg-Mt. Scott and Rinearson 
Creek overlap city limits (yellow). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This watersheds assessment leverages existing 
information to inform strategies and action 
areas for the North Clackamas watersheds and 
partners. Information was collected from a 

variety of sources and analyzed in methods described in each topic area. Methods included a combination of desktop GIS spatial analysis, synthesis of reports and available 
non-spatial data, and incorporation of stakeholder input. Additional information can be found in the Appendices about stakeholder input (Appendix I) spatial data and analyses 
methods (Appendix II, IV-VI), and an inventory of information reviewed for this plan, references cited (Appendix III Literature Cited). 
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The watersheds assessment is organized by topic areas and then broken out into watershed-by-watershed characteristics where appropriate or applicable. Each section 
summarizes takeaways to directly inform plan restoration and programmatic strategies with the ultimate goal of identifying action areas for on-the-ground implementation.  
The topic areas included in this chapter are as follows:  

● Communities and People: social and community demographics and trends, as well as key partners informing restoration and conservation efforts. 
● Land Use & Built Environment Conditions: analysis of current and projected land use and development. 
● Tree Canopy & Shade: analysis of tree canopy, potential tree canopy, and implications of trees in the built environment and overview natural areas.  
● Watershed Function & Hydrology: overview of local geology and assessment of hydrologic conditions and available water resources data to support overall 

ecosystem function. 
● Water Quality: assessment of water quality parameters including in-stream temperatures, sediment loads, and contamination from roads and development. 
● Fish & Wildlife Communities 

○ Fish & Instream Habitat: assessment of the sensitive fish species that have been detected or are presumed to be using habitat in watersheds. Includes 
additional information about other aquatic species. 

○ Riparian & Wetland Habitat: assessment of riparian habitats and wetlands, as well as information about associated strategy species that rely on these 
habitats. 

○ Upland Habitat: assessment of upland habitat types including conifer forested habitat and oak woodlands. 
○ Habitat Connectivity: assessment of corridor opportunities and available spatial models to support future restoration or conservation.  
○ Non-native species: assessment of available data about invasive species prevention and management. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3. Watersheds size, relief, and slopes impact distribution of water throughout the North Clackamas area. 

Watershed 
% Drainage Area in 
North Clackamas 
Watersheds Area 

Watershed Size (acres) 
Total= 14,220 acres 

Relief 
(feet) 

Max slope (%) 
Average slope 

(%) 

Boardman 9.2% 1,313 408 64 5 
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Watershed 
% Drainage Area in 
North Clackamas 
Watersheds Area 

Watershed Size (acres) 
Total= 14,220 acres 

Relief 
(feet) 

Max slope (%) 
Average slope 

(%) 

Kellogg -  
Mt. Scott 

75.1% 10,680 1074 84 6 

Rinearson 4.6% 650 327 71 4 

River-Forest 5.4% 766 405 66 5 

Willamette 5.7% 811 201 80 7 
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◀Figure 7. Major streams and 
tributaries in the North Clackamas 
Watershed (Streams in purple, Data 
source: Clackamas County Streams 
RSCA/env_streamscreeks.shp). Portions 
of these channels may be in pipes or 
culverts and should be ground-truthed 
prior to implementing restoration actions.  
 
 
 
 

 

 

 

 

 

 

  



North Clackamas Watersheds Action Plan  |  July 2022  |   Page 27 of 252 

 

2.4 Communities and People 

 
“Data is the beginning of a policy conversation. It can shine a light on issues and inequities. But solutions must consider past and present policies and 
governmental practices – including how and whom those benefited and excluded; economic and social pressures and impacts; and the broader values, visions 
and goals of all of the people affected.” 

-Metro Regional Barometer 
 

WHAT  
Assessment & Gaps 

SO WHAT 
Implications for Watersheds 

There is a county-wide increase in population that also 
corresponds to various areas of the North Clackamas watersheds.  
 
Demographic data does not follow watershed boundaries, so 
multiple sources of data are needed to make educated 
assumptions of the community demographics in the area. More 
survey or demographic data collection is needed to better direct 
and develop services that meet community needs. 
 
Boardman watershed’s three schools and the one school located in 
the Willamette drainage have a higher than average percentage of 
Hispanic/Latino students enrolled in the schools. 
 
Metro’s regional barometer indicates that there are equity focus 
areas in Rinearson, Boardman, and Kellogg-Mt. Scott watersheds.  

No amount of spatial analysis can substitute for relationship building and listening to community members about their 
needs, priorities, and abilities.  
 
Outreach actions will require “non-traditional” forms of partnerships and programming to engage a wider audience in the 
community. Schools, community development organizations, and culturally-focused organizations provide opportunities 
for new partnerships. 
 
Development of materials that are culturally relevant will be important especially in the Boardman watershed area for the 
Latinx community.  In Kellogg-Mt. Scott, more information is needed on languages spoken at home to indicate needs for 
community engagement. Multilingual and multicultural capabilities are important for authentic engagement including the 
ability to answer questions, follow up on inquiries, and facilitate community conversations beyond merely hosting 
translated print/web materials. 
 
Clackamas County and Metro’s Equity Frameworks provide a good foundation for partnerships, assessing efforts for equity, 
and conducting outreach with local communities and help to prioritize the siting and implementation of projects and/or 
programming.  

NOW WHAT 
Strategies: 

● Strategy 13 - Develop creative public educational materials to showcase the ecological diversity and importance of healthy North Clackamas watersheds for people such as multi-
media marketing materials and demonstration projects 

● Strategy 14 - Mobilize watershed health advocates to participate in , decision-making processes such as technical advisory committees, planning committees, funding allocations, and 
other public input roles 

● Strategy 15 -Increase safe, inclusive and welcoming access to nature opportunities 
● Strategy 19 - Provide hands-on opportunities for community members to learn about the watersheds and engage in stewardship that meet their diversity of needs 

 

2.4.1(a) Community Demographics 

Current data show that non-Hispanic white citizens make up 81% of the population in Clackamas County, which contributes to an invisibility for communities of color (Coalition 
of Communities of Color & Clackamas County, 2020). However, Clackamas County has been projected to have higher growth rates of communities of color compared to the 
statewide average (Coalition of Communities of Color & Clackamas County, 2020). Communities of color face the brunt of the effects from population growth as they are more 
likely to be uprooted and displaced (Metro, n.d.). Census data often underrepresents people of color and numbers do not adequately tell the story of community and individual 
trauma impacts. Systemic racism and exclusionary practices have created challenges for communities of color in terms of access to resources, services, and opportunities. 

https://regionalbarometer.oregonmetro.gov/
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Poverty rates and rates of exposure to environmental pollutants for communities of color are higher, following nationwide trends (Coalition of Communities of Color & 
Clackamas County, 2020). Without additional means (whether time or money), community members who are oppressed, impoverished, or living with fear are not able to 
equitably access environmental resources or benefit from environmental enhancements. 
 
County-wide data does not accurately represent the North Clackamas watersheds area and census tract boundaries do not follow watershed boundaries. A more localized 
approach is to assess public school data from the area. School districts located within the North Clackamas watersheds include North Clackamas, Oregon City, and Gladstone 
districts. Racial demographic data and percentage of Ever English Learners were sourced from the Oregon Department of Education and school locations and clipped to the 
watershed boundaries. The resulting data was organized by averages across the schools in each watershed and compared to the average for all schools in this area. While 
free/reduced lunch students might provide a proxy for the family income levels in the area, it was not feasible to use this information as all students were offered free lunch 
during the pandemic. 
 

Table 4. Local Public School Demographic Data on Race as an average of the 2020-2021 enrolled student population of the public schools that are located in each 
watershed. Figures in red highlight the average student populations of people of color that exceed the overall school districts’ average. NOTE: there are no public schools that fall in 
the River Forest Creek watershed.  

2020 School 

Demographic Data  

American 

Indian/Alaska 

Native 

Asian 

Black/ 

African 

American 

Hispanic/ 

Latino 
Multi-Racial 

Native Hawaiian/ 

Pacific Islander 
White 

Boardman 

(n=3) 
1% 2% 1% 

42% 

(+24%) 
8% 0% 48% 

Kellogg-Mt. Scott 

(n=18) 
1% 8% (+2%) 2% 18% 

9% 

(+1%) 
1% 62% 

Rinearson 

(n=2) 
1% 2% 1% 16% 

9% 

(+1%) 
1% 71% 

Willamette  

Drainage 

(n=1) 

1% 1% 1% 
34% 

(+16%) 
5% 1% 60% 

Comparative Average 

(all schools in the 

district) 

1% 6% 2% 18% 8% 1% 
65% 

 

 

Table 5. Local public school data on Ever English Learners (students who are either current or former English learners) as an average of the 2020-2021 enrolled student 
population of the public schools that are located in each watershed (Data source: Oregon Department of Education). Figures in red highlight the average percentage of Ever 
English learners that exceeded the overall school districts’ average. NOTE: there are no public schools that fall in the River Forest Creek watershed.  
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Ever English Learners 

Boardman (n=3) 32% (+13%) 

Kellogg-Mt. Scott (n=18) 21% (+2%) 

Rinearson (n=2) 11% 

Willamette Drainage (n=1) 29% (+10%) 

Boardman (n=3) 19% 

 
 
In general, the local school demographic data indicates that there are more North Clackamas Watersheds area families/residents identifying as Hispanic/Latino, Asian, and 
Multi-racial than Clackamas County at large or the broader school districts at large. This has implications for community engagement and the importance of 
multicultural/multilingual communication to identify concerns and ideas specific to the communities living in the area.  

2.4.1(b) Schools as Community Hubs  

Schools are often cornerstones of the community and serve as community hubs.  
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◀Figure 8. Schools, Community centers and 
existing fish Restoration sites and barriers within 
the North Clackamas watersheds (2021). The 
location of public and private schools as well as 
community centers within the watershed and 
associated demographics data may inform watershed 
strategies and opportunities for educational outreach 
related to fish habitat restoration. The data shown in 
this map is a draft representation of known fish 
restoration and barrier sites from Oregon Department 
of Fish and Wildlife (ODFW prior to the development of 
this Watershed Action Plan), however it became clear 
there are many more passage structures and 
restoration projects such as Stream Side Stewards 
Sites and potential revegetation area gaps noted by 
stakeholders and council members  throughout the 
development of the final action plan  which will be 
explored in the sections that follow. Additional ideas 
are explored in Chapter 3: Action Plan. See Appendix 
IV for a list of schools in each watershed. 
Administrative and some other school locations were 
later filtered out for analysis. 
 

2.4.1(c) Assessing Community & 
Outreach Opportunity Areas 

A “Connected Communities Opportunity Areas” 
analysis was created to assess social & equity 
indicators in the watersheds. This concept was 
adapted from King County’s “Land Conservation 
Initiative and Equity” work. Access to nature is an 

often used term, but methods to assess and address access are varied and not always indicative of on-the-ground reality. For example, if a home or school is adjacent to a 
natural area, it is considered to be in close proximity and therefore might be deemed as having high “access” to that natural area. However, in reality that home might be 
separated from the natural area by a fence or other barrier and actual access might require walking around to the entrance and across a busy street with no sidewalks, which is 
not “high” access.  
 
The Connected Communities Opportunity Areas analysis developed for North Clackamas watersheds uses baseline criteria that factored in proximity and clustering of multiple 
variables to determine “low, moderate, and high access” community hubs. For full methodology and details refer to (Appendix V). The following is a summary of these 
methods. Using the walk score model, all amenities were considered to have some form of accessibility if they were within a quarter mile (¼) distance from a water resource 
(hubs described in further detail below). Five baseline criteria including stream and wetland access, parks and recreation access, trail access, transit stops, and pedestrian road 
safety were included in the Connected Communities Opportunity Areas analysis. We used the Connected Communities Opportunity Areas and evaluated them with regional 
indicators for Equity Focus Areas, Walkability, Housing Clusters, as well as Habitat Conservation Action Areas (such as riparian/wetland restoration or revegetation projects 

https://kingcounty.gov/services/environment/water-and-land/land-conservation/equity/Map.aspx
https://kingcounty.gov/services/environment/water-and-land/land-conservation/equity/Map.aspx
https://www.walkscore.com/methodology.shtml
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outlined in the plan). The results are baseline static indicators as of 2022 highlighting areas in the watershed with existing community access or gaps in access between people 
and potential restoration projects or action areas outlined in this plan. The Opportunity Area results provided in this plan could support future analysis with weighted scores 
applied for different communities using network analysis and community feedback (associated network analysis references from USC provided here and a peer-reviewed paper 
here for future reference). Several other considerations could be incorporated into the analysis in the future such as varying “network access or barriers” rather than utilizing 
distance buffers between fish restoration or revegetation projects and gathering spaces, weighting accessibility features, bikeability, sidewalk safety, and current educational 
programming areas. 
 
Opportunity areas are defined by five baseline criteria supporting access between hubs and community projects in the watershed (see Table 6 below). Hubs are essential access 
areas for our connected communities analysis containing Private and Public Schools Education Centers as well as Public Gathering or Community Spaces. A ¼ mile distance 
buffer was applied to hubs and criteria were assigned as present or absent from each hub. These five criteria include water access, park/recreation access, trail access, 
transportation, and pedestrian road safety.  
 
Based on feedback and correspondence with members of the North Clackamas Watershed Council, two hubs/opportunity areas were identified and incorporated into the 
connected community analysis, three-creeks Natural Area and Minthorn North Natural Area. Some opportunity areas and criteria recommendations were suggested but not 
incorporated during the development of the watershed action plan; at the time of analysis the spatial data was not yet available or hubs were not identified using the RLIS 
Schools or Community Centers database. Some immersion schools such as Whitcomb Elementary, which is a Title 1 school located just outside the border of the North 
Clackamas watershed were omitted from spatial analysis but identified as important in terms of racial diversity. Several missing Community centers also identified: The 
Concord ES is now owned by NCPRD and is already open as a community center (concord CC), Clackamas School was also bought by NCPRD and is now a recreation 
center/field and so is the Wichita center 6031 SE King Rd, Milwaukie, OR 97222 Stringfield Park has a small community center. Several suggestions for additional parks and 
recreation based selections for community hubs include parks with public restroom facilities such as North Clackamas Park, Milwaukie Bay, Rivervilla, Talbert Boardman which 
has an official outdoor classroom and plaza. The connected community analysis may be regularly updated to incorporate gaps, criteria definitions, data sources, and further 
refine recommendations.  
 
Table 6. Summary table of the criteria and hubs evaluated in the Connected communities analysis. These are baseline definitions that require further refinement and 
recommendations as well as incorporate gaps identified when newer datasets are available. Data source and data filtering methods are expanded upon in the Appendices (Appendix 
II, IV, V). 

Type of feature Summary Findings 

Hubs/Opportunity Areas: 

Public and Private School 
Hubs:  

Schools are hubs for early education, community involvement, and can also be hubs for access to nature and learning watershed 
stewardship practices. Of the total (37) potential public and private school sites derived from RLIS (Metro RLIS Schools), 31 meet the 
minimum requirement for hub access within ¼ mile of any water body (Streams or Wetlands). These may be further evaluated using 
demographic data and opportunities for watershed restoration outreach or community involvement. Schools that are within the vicinity 
of water but missing other opportunity area criteria can be considered gaps between connected communities and may benefit from 
advocacy for improving safety, transportation, trail access, or parks/recreation areas. Some schools such as Title 1 Whitcomb Elementary 
were just outside the border of the watershed, but may be considered in future updates. 

Public Community Centers 
Hubs:  

Four public community centers are located in the North Clackamas Watershed (derived from RLIS). Of these, 2 meet the minimum 
requirement for hub access within ¼ mile of any water body (Streams or Wetlands). Three centers are located in Kellogg-Mt. Scott 
Watershed; both Milwaukie Center and North Clackamas Aquatic Park are within ¼ mile of water (Metro RLIS Community Centers). The 
community centers identified in RLIS were Gladstone Senior Center, Milwaukie Center/5440 SE Kellogg Creek Drive, North Clackamas 

https://spatial.usc.edu/wp-content/uploads/2016/07/So-Shuk-Wai.pdf
https://www.sciencedirect.com/science/article/abs/pii/S2212041616303898
https://www.sciencedirect.com/science/article/abs/pii/S2212041616303898
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Aquatic Park, and Milwaukie Community Center/10666 SE 42nd Ave.  Community centers that are within the vicinity of water but missing 
other opportunity area criteria can be considered gaps between connected communities. This current selection of public community 
centers was limited by the RLIS database. There are other forms of community centers identified such as multi-family and affordable 
housing apartment units and retirement facilities. At the time of the analysis we evaluated housing clusters spatially adjacent to hubs but 
did not apply connected community criteria. Feedback on additional missing community centers were received after analysis. These 
gathering spaces and community centers may be considered in future updates. 

Criteria*: 

Criteria 1 Access Water, 
Streams and Wetlands: 

Access to water provides connections and community outreach for existing and proposed riparian revegetation and fish habitat 
restoration projects. The criteria focuses on both surface streams and wetlands in the Watershed. These include Metro RLIS derived 
surface streams, and wetlands derived from Metro RLIS, ORNHIC database and flood attenuation studies (Olson Wetlands). Hubs such as 
schools and community centers were identified, and parks/recreation areas within a quarter mile of water were evaluated. The criteria 
indicates at least one water feature, with no size restriction, is present or absent. Future water criteria could incorporate size of water 
features, safe access to water, and in-stream fish or temperature monitoring locations. Overlap between communities connected to 
water and existing projects or proposed projects for revegetation and riparian/wetland restoration were indicated using map symbology. 
Some streams in the RLIS layers may not be accurate to on-the-ground stream areas, some wetlands may be missing from the data 
sources available  and future updates to this water criteria is recommended. 

Criteria 2 Access 
Transportation: 

Transportation access was proxied by transit stops, considering areas with at least one light rail or bus stop. There are 529 transit stops 
(light rail and bus) in the watershed. Approximately 354-372 stops are within ¼ mile of streams and wetlands (Metro RLIS Transit). 
Considerations for other forms of transportation such as individual and family travel, biking/scooters, accessibility and ridership could be 
explored in the future.  

Criteria 3 Access Trails: 

This criteria considers open, non-fee based public trail access. The North Clackamas watershed contains approximately 44 built, named 
trails, 32.8 miles of which are open trails publicly managed by regional services, local jurisdictions or park districts, community/local 
efforts, municipalities, or are privately managed. Of the 44 named trails, only 4 are given a status for ADA Accessible. There are no fee-
based open trails, however 29 named trails (Approx. 65% of all named trails) are given a private status (i.e. HOA or other 
community/business/tax lot managers). It is unclear how many of these private trails may be utilized by the public, or whether many more 
social trails exist beyond what is captured in the current 2022 Metro RLIS database. In future updates, access points to trails and direct 
connections to project sites could be evaluated. Several planned or conceptual trails, as well as portions of existing trail networks were 
not included in this criteria but could be considered in future evaluation. These planned trails are located primarily in the Kellogg-Mt. 
Scott Watershed, with some portions in Rinearson Creek and Willamette Drainage Watershed.  

Criteria 4 Parks and 
Recreation: 

Parks and Recreation Areas potentially provide access to nature, as well as gathering locations. These parks, natural spaces, or recreation 
areas are Open non-fee based and Public with recreation opportunities, and contain at least one land parcel, with no size restriction. Park 
and recreation area boundaries were merged together by name, derived from Metro RLIS Outdoor Recreation and Conservation Areas 
ORCA 2022 database. Three Creeks Natural Area was included manually. Some non-profit parks and some golf courses were considered 
public. Updates for some recreation or areas misclassified in the database are recommended (i.e. Meldrum Park). Considerations for other 
facility types such as restrooms and outdoor classroom spaces were also recommended. 
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Criteria 5 Pedestrian Road 
Safety:   

Roads also connect communities and water. This proxy for safe access to hubs was derived from 5 year crash data (2014-2018). 
Pedestrians traveling from hubs to potential projects along roads and stream crossings may find there are areas without trail connections. 
The vehicle crash sites with at least one known injury or fatality between a pedestrian/biker were considered for the analysis. This criteria 
is particularly important for vulnerable people, children, seniors, those needing alternate transportation options, and those without a 
private vehicle to transport them to restoration project sites.  Further refinement of the criteria should be informed by transportation 
planners for what defines unsafe roads. Newer data should also be incorporated when available through the Metro RLIS database. 

*Further investigation of other hubs or specific criteria attributes can be incorporated to refine this analysis, and distance to action areas or restoration projects can be added as additional 
criteria into the connected communities opportunity areas selection to consider feasibility. The current criteria were weighted equally, and distinct weighted multipliers could be factored into 
the process. 

2.4.1(d) Connected Communities Opportunity Areas Outputs  

Five baseline criteria (stream and wetland access, parks and recreation access, trail access, transit stops, and pedestrian road safety) were used to identify high to low access for 
outreach among hubs/opportunity areas. All connected communities considered include school or community center hubs within ¼ mile from water; those without water are 
identified as “No water” categories. These access criteria should be considered baseline criteria and would benefit from further refinement.  

 
Access level or gap categories are defined below: 

● High Access = contains all criteria applied - access to water, transit stop, open trails, open parks with recreation, and has no pedestrian/cyclist motor vehicle incidents. 

● Moderate Access = must include water and at least two-three other criteria but may exclude criteria for  pedestrian/cyclist motor vehicle incidents 

● Minimal Access = must include water and one other criteria but may exclude criteria for  pedestrian/cyclist motor vehicle incidents 

● Gap Access within ¼ mile water = meets only one criteria, within ¼ mile of any water but does not meet any other criteria. It is considered gap access and would 

benefit from additional accessibility or outreach opportunities. 

● No Water = not within ¼ mile of water and does not meet any criteria, it has no water within ¼ mile. 
 

The mapped criteria for opportunity areas are symbolized using equal weight scenarios considering the influence of access to trails, inclusion of park or recreation areas, public 
transportation, and pedestrian-traffic safety at the local watershed scale. We suggest further updates and refinement of the connected community analysis could be in the 
form of a heat map which would provide more flexibility for NCWC and NCPRD to apply for grant funding. The circles are baseline areas identified for local assessment; 
considerations for multi-family, low income housing and the Metro’s Regional Barometer layers with other layers such as high quality habitat, oak, streams, wetlands and other 
action areas are recommended. 
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Figure 9. Connected Communities Public/Private Schools and Public Community Centers are represented as Opportunity areas using Access Criteria  (circles) and symbolized 
by color based on criteria defined as areas of no water within ¼ mile, Connected Community Gaps (has water but no other connector criteria), or Low-High Access for connected 
communities. Moderate-High Access indicates highly connected communities where local access to nature or water sources are available. Low access or gap access indicate advocacy 
needed to repair physical connections such as transportation, access to trails, inclusion of parks and recreation areas or road safety improvement. Connected Community access can 
be planned in tandem with applying future outreach strategies and restoration actions.  
 
 



North Clackamas Watersheds Action Plan  |  July 2022  |   Page 35 of 252 

 

◀ Figure 10. Parks and Natural Areas with 
recreation, open for connected 
communities based on walking distance (¼ 
mile) to nearest water (streams and/or 
wetlands).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Additional Overlay Public Park and 
Recreation Sites: There are at least 149 
parks and natural areas with open non-fee-
based structures, public access, and full 

recreation opportunities identified from the Outdoor Recreation and Conservation Areas database (Data Source: Public Parks, Recreation and Natural Areas selected from 
ORCA 2022 database). Meldrum Park was identified as fee-based by a council member after running analysis which indicates further edits are required that were not reflected 
in the ORCA 2022 database. We did not evaluate Park hubs specifically using the full suite of criteria applied to schools but recommend further evaluation of park capacity and 
equity in order to support outreach and education programs, particularly if parks are within a connected community opportunity area identified as potential outreach and 
gathering spaces.  
Metro’s Regional Barometer layers were also referenced to overlay the tool’s “Equity Focus Areas” with the connected communities assessment. Equity focus areas are 
described by Metro as “tracts that represent communities where the rate of people of color (POC) or people with limited English proficiency (LEP) is greater than the regional 

https://regionalbarometer.oregonmetro.gov/datasets/drcMetro::all-equity-focus-areas/about
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average, or people with low income, i.e., incomes equal to or less than 200% of the Federal Poverty Level” (Data Source: US Census Bureau American Community Survey 2017). 
See a snapshot of the equity focus areas and how they overlap with Community Opportunity Areas in this figure. The spatial data is only a starting point and does not 
supersede local community connections, relationship building, and listening.  

 
◀Figure 11. Map showing North 
Clackamas watersheds boundaries, equity 
focus areas and Access Criteria for Public 
and Private Schools. U.S. Census American 
Community Survey ACS-5yr-Equity Focus 
Areas shown in transparent blue, and 
Public/Private School hubs deemed 
“minimal to high access” (red to orange 
circles) using  Connected Communities 
analysis criteria.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Gap Access (blue circles) and No Water 
(hollow circle, no color) represent areas 
without streams or wetlands or not 
meeting other criteria for connected 

communities such as transportation, access to trails, inclusion of parks and recreation areas or road safety improvement. Blue overlay = equity focus areas (all, including People 
of color, Low Income, and English Proficiency areas). Metro’s Equity Focus Areas were developed in combination with Metro’s 2018 Regional Transportation Plan, and updated 
using US Census Bureau American Community Survey (ACS) 2013-2017 5-Year Estimates (shown on the map as ACS-5yr-Equity/Focus Areas). It is noted that “these areas are 
census tracts with higher percentages than the regional average for people of color, people with limited English proficiency and people in poverty”. Source: Metro’s Regional 
Barometer. 
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To further refine this analysis, the connected communities were identified within equity focus areas.  Public school demographics containing information such as areas with 
higher populations of English language learners (%Ever English learners) and schools with racial diversity defined by highest relative percent of people of color were identified 
(people of color=%sum of all Black/African American, Asian, Asian/Pacific Islander, Hispanic/Latino, American Indian or Alaska Native, Native Hawaiian or other Pacific Islander, 
or Multi-racial). These were evaluated within the range of schools in the watershed to better represent the existing communities. Private schools, community colleges and 
community centers are not included in this analysis because demographic information was not available. 
 
Summary Connected Community Findings within Equity Focus Areas Only  
(Refer to High resolution Connected Communities Maps and layer packages for details, Appendix IV provides a full list of public/private schools or public community centers 
and access categories in North Clackamas) 

● Kellogg-Mt. Scott Watershed East- Connected Community Access. Public and private schools within Metro Equity Focus Areas include:  Sojourner School, Linwood 
Elementary, Clackamas Middle College, Clackamas Web Academy, Clackamas Community College Harmony Campus, Cascade Heights Public Charter, Mount Scott 
Elementary, Spring Mountain Elementary, Happy Valley Middle, Happy Valley Elementary, and Clackamas High-West Campus. Milwaukie Senior Center and North 
Clackamas Aquatic Park are also located within the equity focus area.  

● Kellogg-Mt. Scott Watershed East- School Demographics. Public schools comprising Greater than >20% of school students who are Ever English Learners within 
Metro Equity Focus Areas include: Clackamas Middle College, Mount Scott Elementary, Happy Valley Elementary, and Clackamas High-West Campus.  
Demographics for Clackamas Community College were not applied in this analysis. 

● Kellogg-Mt. Scott Watershed East- School Demographics. Public schools comprising Greater than >45% school students at public schools who are Black/African 
American, Asian, Asian/Pacific Islander, Hispanic/Latino, American Indian or Alaska Native, Native Hawaiian or other Pacific Islander, or Multi-racial within Metro 
Equity Focus Areas include: Linwood Elementary, Mount Scott Elementary, Happy Valley Middle and Clackamas High-West Campus. Schools with less than 45% 
include Sojourner school, Clackamas Middle College, Clackamas Web Academy, Spring Mountain Elementary, Cascade Heights Public Charter and Happy Valley 
Elementary. Some immersion schools such as Whitcomb Elementary, which is a Title 1 school located just outside the border of the North Clackamas watershed was 
identified as important in terms of racial diversity and noted as missing from the connected community outputs. Demographics for Clackamas Community college 
were not applied in this analysis.  

● Kellogg-Mt. Scott Watershed West/Bordering Willamette Drainage Watershed- Connected Community Access. Public and private schools within Metro Equity Focus 
Areas include: Milwaukie Academy of the Arts, Milwaukie High, Oak Grove Elementary. Milwaukie High School has both greater than >20% Ever English learners 
AND greater than >45% percent race (all, non- white). Schools with less than 45% include Oak Grove Elementary and Milwaukie high.  El Puente Bilingual school was 
just outside of the ¼ mile radius from an equity focus area. 

● Rinearson Watershed, Boardman Watershed, Willamette Drainage Watershed- Connected Community Access. Public and private schools within Metro Equity Focus 
Areas include: Riverside Elementary (Bilingual), Rex Putnam High, Candy Lane Elementary, Jennings Lodge Elementary, Grace Christian, Gladstone High, and 
Gladstone center for children and families. Gladstone Senior Center is also located adjacent to these equity focus schools. 

● Rinearson, Boardman and Willamette Drainage Watersheds Selection- Connected Community Access. School Demographics.  Public schools comprising Greater than 
>20% of school students who are Ever English Learners within Metro Equity Focus Areas include: Candy Lane Elementary and Jennings Lodge Elementary.  

● Rinearson, Boardman and Willamette Drainage Watersheds Selection- School Demographics.  Public schools comprising Greater than >45% school students at public 
schools who are Black/African American, Asian, Asian/Pacific Islander, Hispanic/Latino, American Indian or Alaska Native, Native Hawaiian or other Pacific Islander, or 
Multi-racial within Metro Equity Focus Areas include: Candy Lane Elementary and Jennings Lodge Elementary. Schools with less than 45% include Riverside 
Elementary (bilingual), Rex Putnam High, Gladstone Center for Children and Families and Gladstone High. 

 
Public Community Centers (no demographics applied). These are distinct from other community gathering spaces such as affordable housing and multi-family housing units 
containing retirement facilities or apartments which act as private gathering spaces. 
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◀Figure 12. Map showing 
North Clackamas 
watersheds boundaries, 
equity focus areas, and 
Access Criteria for Public 
Community Centers. U.S. 
Census American 
Community Survey ACS-
5yr-Equity Focus Areas 
shown in transparent blue. 
Public Community center 
hubs deemed “minimal to 
high access” (red to orange 
circles) using Connected 
Communities criteria.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Gap Access (blue circles) 
and No Water (hollow 
circle, no color) represent 
areas without streams or 
wetlands or not meeting 

other criteria for connected communities such as areas in need of physical connections such as transportation, access to trails, inclusion of parks and recreation areas or road 
safety improvement. Blue overlay= equity focus areas (all, including People of color, Low Income, and English Proficiency areas). Metro’s Equity Focus Areas were developed in 
combination with Metro’s 2018 Regional Transportation Plan (Metro, 2018), and updated using data source: US Census Bureau American Community Survey 2013-2017 5-Year 
Estimates. It is noted that “these areas are census tracts with higher percentages than the regional average for people of color, people with limited English proficiency and 
people in poverty” Metro’s Regional Barometer.  

https://regionalbarometer.oregonmetro.gov/
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◀Figure 13. Connected Communities and 
affordable Housing, Multi-family Housing, 
and retirement facilities. Map data showing 
North Clackamas watersheds boundaries (dark 
outline), equity focus areas (overlay 
transparent blue), and relative locations of 
affordable housing, multi-family housing 
containing retirement facilities or apartments, 
and hubs/opportunity areas deemed “minimal 
to high access” (red to orange circles) using our 
Connected Communities criteria. 
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2.4.1.(e) Displacement, Homeownership, and Income Disparities 

The following summary comes from the Metro Regional Barometer. Home ownership is often considered the main vehicle for creating personal and intergenerational wealth. 
However, this opportunity is not attainable for some communities due to institutional barriers and a history of racist practices like redlining, which denied loans to people of 
color in white neighborhoods. Home ownership in 2017 was twice as high for white households as compared to Black/African American or Hispanic/Latinx households. This 
means that members of communities of color who are renters are facing rising rental prices in a time when income is not rising at the same rate. Unfortunately, for the entire 
Metro region there is only enough affordable housing to meet 22% of the need. As of this writing, Clackamas County has 3,804 affordable housing units as compared to 
Multnomah County which has 26,625 units.  
 
Communities of color in the greater metropolitan area pay more than 30% of their income on rent. Latinx, Native American, and Black communities pay 50% or more of their 
income towards rent. With such a large proportion of income going towards rent, communities of color have less disposable income for emergencies that might arise. During 
flood, extreme heat, or wildfire events, these communities are often stranded and forced to face the effects of environmental disasters that are increasing in frequency and 
severity as a result of climate change. This economic and environmental strain heightens the importance of prioritizing environmental justice in watershed restoration efforts. 
Home ownership statistics can help us understand who might be reached through traditional homeowner outreach, and who has the control over decision-making on the 
property regarding tree planting, restoration, and other activities. Outreach actions will require new partnerships and strategies to engage more low income communities and 
communities of color. Partnerships with non-profit affordable housing organizations or complexes could provide the means for stormwater retrofits such as rain gardens, 
downspout disconnections, or other projects. Organizations like the Housing Development Center and Community Alliance of Tenants may also provide additional partnership 
opportunities. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
◀Figure 14. Details on Affordable housing units and multi-family apartments combined in the North Clackamas Watershed (2022). The affordable housing units may include 
sponsors ranging from government, for-profit, and non-profit sources as well as overlap with multi-family housing units which include retirement facilities and apartment types 

https://regionalbarometer.oregonmetro.gov/
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where community spaces are likely to exist and 
provide opportunities for outreach later explored in 
Chapter 3. Some other types of multi-family units 
are omitted from this map but can be viewable 
using the Metro RLIS viewer. 
 
 
 

  

https://arcg.is/0zjLrv
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2.5 Watersheds Key Players  

 
“Building relationships as a non-regulatory organization is a key role for watershed councils” -North Clackamas Watersheds Action Plan Stakeholder Interviewee, 
2021 

 
The North Clackamas watersheds host a web of overlapping state, local, regional, and federal governmental jurisdictions that directly impact and/or manage watershed health. 
At the highest regional level, Metro is a regional government and planning organization that covers most of Clackamas, Multnomah and Washington Counties including all of 
the North Clackamas watersheds. Metro oversees land use planning and is responsible for coordinating planning, development, and transportation. State highways weave 
through the watersheds including I-205, Hwy 99/McLoughlin Blvd, Hwy 213/82nd Ave, and Hwy 224 under the jurisdiction of Oregon Department of Transportation. Metro’s 
Parks & Nature Department manages some natural areas in the region and oversees land acquisition for conservation with taxpayer bond funds.  
 
The five watersheds are all located within Clackamas County, which manages development, land use permitting and zoning, transportation, climate action, and emergency 
management among others. Clackamas Water Environment Services (WES) and North Clackamas Parks & Recreation District manage independent districts within Clackamas 
County. The cities of Milwaukie, Gladstone, Happy Valley and the neighborhoods Jennings Lodge and Oak Grove of unincorporated Clackamas County are all within the North 
Clackamas watersheds. As small, growing communities there are multiple integrated relationships, such as the City of Gladstone contracts their planning and permitting to 
Clackamas County’s planning department. WES provides wastewater treatment services for the cities of Milwaukie and Gladstone, operates the Kellogg Creek Water Resource 
Recovery Facility (WRRF), and provides stormwater services for Happy Valley. Oak Lodge Water Services District serves a portion of the watersheds and works closely with 
Clackamas County WES; all of whom are under the permitting authority of Oregon Department of Environmental Quality (joint permit MS4).  
 
During the planning process, stakeholders expressed a number of needs and gaps in services that need to be filled for watershed health. Below is a truncated list of perceived 
gaps in jurisdictional services. A full summary of engagement efforts can be found in Appendix I. 

● No jurisdiction in the watersheds offers incentives for green infrastructure. 
● “Firewise” techniques combined with native vegetation restoration. Addressing climate resilience without choosing between natural resources and fire corridor risk.  
● Data sharing between agencies. 
● Regulations to protect mature trees. 
● Stormwater treatment from major roads and highways. 
● Lack of a stormwater master plan for Oak Lodge Water Services. 
● The lack of significant ecological uplift in Kellogg-Mt. Scott (due to significant passage barrier for fish) has limited investments. 
● Flooding response and support for residents. 
● Inventory of publicly owned/surplus properties that are streamside. 
● Willing seller program to provide sufficient economic/market-rate benefit to move people out of flood prone areas and/or floodplain restoration potential. 
● Code: How to integrate natural resources protection with development that is coming. 
● Assistance around site-specific questions (such as depaving driveways; permeable pavements) and materials. 
● Identifying and conserving cold water inputs. 
● Coordinated cross-agency community outreach and watershed education. 
● Removal of Kellogg Dam. 
● Supporting habitat conservation overlays and steep slope protections.  
● Management of environmental impacts from houselessness and siting of camps. 
● Updating storm system design standards to improve groundwater recharge, decrease flooding, protect cold water habitats, and improve water quality management 

in pre-existing development. 
● Accuracy and completeness of map data (stormwater system and wetlands). 
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While this web of jurisdictions presents challenges in planning and decision-making, it also fosters opportunities for coordination, collaboration, and added capacity to meet 
watershed health needs. The Council plays a unique role to convene partners, facilitate cross-agency discussions, identify opportunities to leverage resources, and identify 
oversights, or gaps in services that impact the ability to achieve watershed health goals. See the Appendix I for a summary of stakeholder organizations who have participated 
in this planning process as well as a draft list of additional organizations that either play a role in watershed health or could serve as potential partners.  

2.6 Built Environment Conditions 

WHAT  
Assessment & Gaps 

SO WHAT 
Implications for Watersheds 

Nearly half of the watersheds’ area is covered by impervious 
surfaces. The majority of the impervious surfaces are buildings and 
parking lots followed by neighborhood roads.  
 
The majority of the watersheds are developed as single-family 
residential and much of it occurred prior to 1993. Large areas of 
commercial and industrial development were likely developed 
prior to 1993 following the arterial highways (I-205, Highway 213, 
Highway 224 and Highway 99). 
 
The majority of the currently-vacant land (as of August 2021) is in 
the Kellogg-Mt. Scott watershed, primarily on Mt. Scott. Mostly 
large parcels are publicly-owned (including Mt. Talbert Nature 
Park and Three Creeks Natural Area) and smaller areas are usually 
privately-owned. Meldrum Bar Park comprises a large publicly-
owned vacant area in Rinearson Creek and the southernmost 
Willamette Drainage watersheds. Several of the privately-owned 
lands on Mt. Scott have intact canopy cover (based on 2014 
LiDAR) and may contain large trees. The headwaters of Kellogg 
Creek is privately-owned vacant land. 

Surface water runoff from impervious surfaces impacts watershed hydrology, degrades water quality and potentially 
increases flooding unless mitigated by stormwater best management practices. Buildings prevent rain from infiltrating and 
entering the groundwater system, increasing stormwater runoff quantity, but generally do not introduce large amounts of 
pollutants. Roads and parking lots accumulate pollutants from vehicles which degrades water quality when rain runs off these 
surfaces. Larger roads with higher traffic counts may generate more pollutants than neighborhood roadways. 
 
Clackamas County adopted modern stormwater management practices to address water quality and water quantity impacts 
from impervious surfaces in 1993. Development prior to 1993 is likely to have direct connections to the stormwater network 
without water quality and flow control treatment.  
 
Privately-owned vacant lands are likely to be developed as multi-family residential, commercial, or single-family residential 
areas based on current (August 2021) zoning. These future developments should have stormwater management and 
protection of environmental resources meeting the requirements of the governing jurisdiction.  

NOW WHAT 
Strategies: 

● Strategy 6 - Conserve and increase upland tree canopy 
● Strategy 7 - Maintain and enhance infiltration of rainfall to groundwater (avoid redirection to surface water system) 
● Strategy 8 - Promote native oak conservation and habitat restoration in strategic habitat areas identified in the 2015 Oregon Conservation Strategy and oak woodland cluster areas 
● Strategy 9 - Reduce volume of untreated/unfiltered stormwater entering creeks 
● Strategy 12 - Address acute water quality impairments by removing direct connections to the stormwater system and providing spill interception. 
● Strategy 14 - Mobilize watershed health advocates to participate in , decision-making processes such as technical advisory committees, planning committees, funding allocations, and 

other public input roles 
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2.6.1 Land Use 

A history of logging, land clearing, land cover conversion and urban development has heavily shaped the watersheds. Rivers and streams have been channelized and much of 
the former wetlands and floodplains are now residential (Inter-Fluve, 2020). Single-family residential is the main land use designation within the watershed making up 68% as 
of 2021. Industrial and commercial zoning accounts for 12% and 4%, respectively. Runoff from residential properties contributes to stormwater volumes though they are not 
usually contributing large amounts of pollutants other than nutrients (fertilizer) (see Water Quality). Runoff from roads and parking lots tends to carry higher loads of pollutants 
including metals that can be toxic to aquatic life (see Water Quality). 
 

 
◀Figure 15. Current land use by tax lots 
(2021). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Approximately one third of the watersheds’ 
total area was developed prior to 1993 and the 
development date is unknown for 40%. Areas 

developed prior to 1993 may have direct connections to the stormwater network without water quality treatment or flow control management. Nearly 75% of the watersheds’ 
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area may have uncontrolled stormwater discharges (see Stormwater and Surface Water Runoff). Much of the post-1993 development has occurred on Mt. Scott within Happy 
Valley where steep slopes and volcanic geology may limit infiltration feasibility (see Geology and Groundwater). 

 
Figure 16. Year of development by tax lot (2021). 

 

2.6.2 Future Development 

As the population grows, the watersheds will continue to experience development and changes to land management. Metro’s 2040 Plan prioritizes dense concentrations of 
housing and businesses and protection of industrial lands that support the regional economy. Rather than growing out, the idea is to “grow up” vertically by focusing on 
expanding regional and town centers and connectivity with a variety of transportation services. Currently, 0.01% of the land within the North Clackamas watersheds 
boundaries is designated zoning for Future Urban Development (Figure 17-Zoning) and 12% is vacant (undeveloped) as of August 2021 (Figure 18-Vacant lands). Privately-
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owned currently-vacant lands are likely to be developed in the future; there may be opportunities for conservation and restoration (including acquisitions and easements) prior 
to development especially in areas with intact canopy cover (see Intact Canopy Conservation on Privately-Owned Vacant Lands (Riparian and Wetland)).  Oak habitats continue 
to be fragmented and much of the remaining oak habitat is located on privately owned land. Publicly-owned currently-vacant lands are likely to remain undeveloped.  

 
◀Figure 17. Zoning classes for North 
Clackamas watersheds (2021). 
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Figure 18. Vacant lands privately and publicly owned (2021). 
 
The Urban Growth Management Functional Plan is Section 3.07 of the Metro Code. The plan provides tools to meet goals of the 2040 Growth Concept, Metro’s long-range 
growth management plan for the Portland metropolitan area. Title 13 (Sections 3.07.1310 – 3.07.1370) conserves, protects and restores a continuous ecologically viable 
streamside corridor system integrated with upland wildlife habitat and the urban landscape. It includes provisions that encourage habitat-friendly development practices (e.g., 
pervious paving options, alternative stormwater treatment facilities, transferable development rights, etc.) while also regulating development activity within designated 
Habitat Conservation Areas (HCAs).  
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The allowable impacts and mitigation requirements are determined by the HCA designation which is determined by the fish and wildlife habitat classification and development 
value (see table from Title 13). Class I and Class II riparian areas are always protected, and Class A uplands are protected in publicly-owned open spaces and natural areas. Class 
III riparian and Class B and C upland areas have recommendations for habitat-friendly development but are not within the regulated HCAs. From Title 13: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The fish and wildlife habitat classifications were 
determined by a geographic analysis and inventory 
conducted by Metro based on available stream, 
wetlands and tree grove data available at the time 

(2007). These areas are subject to map updates by local jurisdictions to refine the conservation areas and classifications using site-specific data. The classification is determined 
by: 
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● Riparian Corridors / Wildlife Habitat - areas adjacent to streams and wetlands (variable distance) 
○ Riparian Corridors / Wildlife Habitat Class I - Areas supporting 3 or more riparian functions 
○ Riparian Corridors / Wildlife Habitat Class II - areas supporting 1 or 2 primary riparian functions 
○ Riparian Corridors Class III - areas supporting only secondary riparian functions outside wildlife areas 

● Upland Impact Areas - areas within 25 feet of any regionally significant resources except riparian class III where development could adversely affect resource 
○ Upland Wildlife habitat class A - areas with secondary riparian value that have high value for wildlife habitat 
○ Upland Wildlife habitat class B - areas with secondary riparian value that have medium value for wildlife habitat 
○ Upland Wildlife habitat class C - areas with secondary riparian value that have low value for wildlife habitat 

● Aquatic Impact Areas - areas within 150 feet of streams, rivers, lakes, or wetlands that are not considered regionally significant resources but where development 
could have some adverse impacts. 
 
◀Figure 19. Metro Title 13 fish and wildlife 
habitat inventory in the North Clackamas 
Watershed (2021). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Clackamas County’s Comprehensive Plan 
looks to reduce density in sensitive natural 
areas including on slopes or in flood hazard 
areas and to encourage development in 
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zoning districts which are less hazardous and less expensive to develop. Current hillside development on slopes greater than 15% has a maintenance cost that is 4 times greater 
than for development on slopes between 0 to 8 percent (Clackamas Comprehensive Plan). 
 
 
 
 
Metro’s Housing Bond created funding for 812 affordable housing units including 100-units at Fuller Station, 142 units in Happy Valley, and a 16-acre housing community at 
Hillside Park. The risks of infill and new developments to mitigate include:  

1. Removal of natural vegetation which will limit the land’s ability to absorb water and remove pollutants.  
2. Increase of impervious surfaces which creates more surface runoff putting additional strain on water resources and aggravates stream erosion and flooding.  
3. Additional residents could create more toxic runoff with an increased use of fertilizers, pesticides, and other pollutants. 
4. Additional pavement & lack of established vegetation can contribute to the urban heat island effect, raising temperatures that have negative effects for both human 

health and ecosystems. 
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◀Figure 20. Impervious Surface in North 
Clackamas watersheds (2019). 
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2.6.3 Impervious Surface 

Impervious surface has increased greatly since the 1970s and 1980s (Inter-Fluve, 2020). Roads, sidewalks, parking lots and roofs are the most common types of impervious 
surface. Concentrated areas of impervious surface are along commercial and industrial corridors. Precipitation falling on impervious surfaces is transformed entirely into 
surface water runoff without opportunity to infiltrate and recharge groundwater. This runoff may contain pollutants from the impervious surface including oil, metals, bacteria, 
and pollutants related to tires and brakes. All of these pollutants may be harmful to aquatic life and human health when they enter the creeks. 
 
Most of the runoff generated from impervious surfaces is collected in stormwater conveyance structures which may include water quality and quantity treatment depending on 
the location and when the impervious surface was constructed. Other areas of impervious surface may generate runoff that enters creek channels directly without any 
opportunity for water quality or quantity treatment (see further discussion in Stormwater and Surface Water Runoff and Water Quality).  

2.6.4 Breakdown by Watershed 

2.6.4(a) Boardman 

The majority (80%) of development in the Boardman Creek watershed likely occurred prior to implementation of stormwater best management practices, while 6% is newer 
and likely to have water quality and flow control management. Much of the development is single-family residential (58%), commercial is the next largest land use (9%), and 
5% of the watershed is currently rural. Approximately 4% of the watershed is currently vacant land, which is mostly privately-owned (69%). Future development is likely to 
eliminate the rural lands and convert them to additional commercial or multi-family development. Commercial development is likely to have large areas of pollution-
generating impervious surface that will need to be mitigated through stormwater management practices. Multi-family housing will likely have large areas of non-pollution-
generating impervious surface (roofs) as well as pollution-generating surfaces (parking). 
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Figure 21. Development age in the Boardman Creek watershed. Figure 22. Current (August 2021) land use in the Boardman Creek watershed. 
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Figure 23. Future development zoning general class in the Boardman Creek 
watershed. 

Figure 24. Ownership of the currently vacant (August 2021) area in the Boardman 
Creek watershed. Approx. 4% of the watershed is vacant.  
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2.6.4(b) Kellogg-Mt. Scott 

Approximately three quarters of the Kellogg-Mt. Scott Creeks watersheds was likely developed prior to implementation of modern stormwater best management practices 
and 11% of the watershed likely has water quality and flow control management. A relatively large portion of the watershed is vacant (14%) and 50% of it is privately owned. 
Zoning for future development includes 2% public open space and increases the area of industrial lands from 6% (current) to 15% (future). The area of commercial development 
will be reduced from 8% (current) to 3% (future). Industrial development is likely to have large areas of pollution-generating impervious surfaces that will need to be mitigated 
through stormwater best management practices.  

Figure 25. Development age in the Kellogg-Mt. Scott Creek watershed. 
 

Figure 26. Current (August 2021) land use in the Kellogg-Mt. Scott Creek 
watershed. 
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Figure 27. Future development zoning general class in the Kellogg-Mt. Scott Creeks 
watershed. 
 

Figure 28. Ownership of currently vacant (August 2021) area in the Kellogg-Mt. 
Scott Creeks watershed. Approximately 14% of the watershed is vacant. 
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2.6.4(c) Rinearson 

Approximately three quarters of the Rinearson Creek watershed was likely developed prior to implementation of modern stormwater best management practices and 7% is 
likely to have water quality and flow control management. Ten percent of the watershed is currently vacant and 37% of that is privately owned. Zoning for future development 
includes 5% open space (mostly Meldrum Bar Park) and increases single-family residential areas from 58% (current) to 71% (future). Single-family residential development is 
most likely to have large areas of non-pollution generating impervious surfaces, though associated roadway improvements could result in an increase in pollution-generating 
impervious surfaces (parking lots, roads). 
 

Figure 29. Development age in the Rinearson Creek watershed. 
 

Figure 30. Current (August 2021) land use in the Rinearson Creek watershed. 
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Figure 31. Future development zoning general class in the Rinearson Creek 
watershed. 
 

Figure 32. Ownership of the currently vacant (August 2021) area in the Boardman 
Creek watershed. Approximately 10% of the watershed is vacant. 
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2.6.4(d) River Forest 

Nearly all (88%) of the River Forest Creek watershed was likely developed prior to implementation of modern stormwater best management practices and 8% is likely to have 
water quality and flow control management. Four percent of the watershed is currently vacant and 90% of that is privately owned. Zoning for future development is mostly 
single-family residential (85%) compared to 70% (current). Similar to the Rinearson Creek watershed, single-family residential development is not likely to increase the amount 
of pollution-generating impervious surface except for associated roadway improvements. 
  

Figure 33. Development age in the River Forest Creek watershed. 
Figure 34. Current (August 2021) land use in the River Forest Creek watershed. 
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Figure 35. Future development zoning general class in the River Forest Creek 
watershed. 
 
 

Figure 36. Ownership of the currently vacant (August 2021) area in the River Forest 
Creek watershed. Approximately 4% of the watershed is vacant. 
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2.6.4(e) Willamette Drainage 

The majority (78%) of the Willamette Drainage watersheds were likely developed prior to implementation of modern stormwater best management practices and 7% is likely 
to have water quality and flow control management. Fifteen percent of the watersheds are currently vacant and 21% of that is privately owned. Zoning for future development 
includes 13% public open space primarily within Meldrum Bar Park. The Willamette Greenway planning overlay will likely restrict future development in these watersheds from 
impacting the riparian corridor. 

Figure 37. Development age in the Willamette Drainage watersheds. 
 

Figure 38. Current (August 2021) land use in the Willamette Drainage watersheds. 
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Figure 39. Future development zoning general class in the Willamette Drainage 
watersheds. 
 

Figure 40. Ownership of currently vacant (August 2021) area in the Willamette 
Drainage watersheds. Approximately 15% of the watersheds are vacant. 
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2.7 Watershed Function and Hydrology 

Watershed functions include the storage of flood flows, conveyance of wood and sediment through the channel network, protection of water quality through native vegetation 
and groundwater-surface water exchange and support of diverse habitat types and biologic communities. Past land use and current urban development have negatively 
affected many of these functions (Inter-Fluve, 2020). As discussed in Flooding, most of the creek channels in the watersheds are disconnected from their floodplains and rarely 
experience overbank flows except during infrequent, very high flood events. Kellogg Creek has some floodplain connection during the 100-year recurrence interval flood event 
and Mt. Scott Creek is connected with its floodplain in the Three Creeks Natural Area during the 500-year recurrence interval flood event (FEMA, 2019). Well-functioning 
floodplains would typically be inundated at least once per year during average winter flows. The lack of floodplain connection has reduced the complexity of in-channel habitat 
and limits available high-flow refugia habitat available for juvenile fish species (Inter-Fluve, 2020).  
 
Hydrology describes the distribution and movement of water. The hydrology (surface water and groundwater) in these watersheds is highly influenced by development and 
land use. The changes on the landscape and management of surface water runoff has resulted in hydromodification (changes of the location and character of the stream 
channels). These topics are summarized at the watersheds-level, and detailed analysis would be needed for a particular reach prior to implementing a restoration project. 
 

WHAT  
Assessment & Gaps 

SO WHAT 
Implications for Watersheds 

Precipitation falling on the North Clackamas Watersheds mostly encounters 
impervious surfaces which causes rapid surface runoff (stormwater) with little 
infiltration through the ground to enter the groundwater system.  
 
This rapid runoff results in a ‘flashy’ hydrograph where the flow in the creeks rises 
quickly after precipitation begins falling, hits a higher peak than would occur 
under pre-developed conditions, and flows rapidly recede after the end of the 
precipitation event. 
 
The geology in the watershed is a complex mosaic of volcanic materials, regional 
faults, and deposits and erosion from the Missoula flood events.  
 
The Willamette River and portions of Kellogg and Mt. Scott Creek are mapped as 
special flood hazard areas (SFHAs) by the Federal Emergency Management 
Agency (FEMA). The SFHAs are infrequently flooded due to high flow events in 
the river and creeks. Anecdotal flooding complaints indicate that the Oak Grove 
areas and tributaries to Kellogg Creek flood fairly regularly and likely from high 
groundwater. Wetlands throughout the watersheds indicate locations of likely 
flooding from high groundwater. The groundwater table is anticipated to be near 
the ground surface in Kellogg Creek, Dean Creek, and lower Mt. Scott Creek. 

Rapid surface runoff can cause channel erosion, downcutting, and channelization, and higher Sediment and 
Turbidity in the creeks. Groundwater tables will drop lower without infiltration to recharge them. Lower 
water tables may result in smaller baseflows during the summer months, higher stream temperatures, and 
higher concentration of pollutants in the summer.  
 
Native aquatic species and riparian vegetation are adapted to pre-development hydrology where water 
levels rise relatively slowly due to canopy interception and groundwater infiltration, peak at a lower flow rate 
for a longer duration, and gradually recede at the end of the precipitation event. Groundwater discharges 
may continue to elevate flows in the creek after the precipitation event has ended. 
 
The different geologic units, location of faults, and watershed relief influence the infiltration to the 
groundwater table, location of seeps and springs, movement of surface water, and presumably influence the 
locations of floodplains and shallow groundwater. 
 
FEMA-mapped SFHAs have restrictions on the type of floodplain development and in-stream actions 
allowed. The restrictions are in place to reduce risk of property damage due to flooding. These restrictions 
can make in-stream restoration actions such as large wood placement difficult to design and permit. Areas 
where the groundwater table is near the surface likely experience frequent flooding and may support 
wetlands. 
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WHAT  
Assessment & Gaps 

SO WHAT 
Implications for Watersheds 

NOW WHAT 
Strategies: 

● Strategy 1 - Conserve and restore strategically located riparian habitat corridors along streams 
● Strategy 3 - Enhance in stream complexity and aquatic habitat, including enhancement of groundwater-surface interactions in-channel by placing large wood, removing bank 

armoring, potentially realigning channels, and/or connecting/creating off-channel area 
● Strategy 4 - Identify current springs and seeps and focus in-channel habitat complexity enhancements in these areas 
● Strategy 5 - Restore overflow and floodplain/wetland connections for off channel habitat and flood storage 
● Strategy 6 - Conserve and increase upland tree canopy 
● Strategy 7 - Maintain and enhance infiltration of rainfall to groundwater (avoid redirection to surface water system) 
● Strategy 9 - Reduce volume of untreated/unfiltered stormwater entering creeks 
● Strategy 16 - Establish interjurisdictional monitoring network across to collect, share, and interpret data in the watersheds function and to fill gaps in critical information 
● Strategy 18 - Assess the need for replacing existing (undersized) conveyance infrastructure 
● Strategy 20 - Identify locations where bank armoring can be removed and banks restored with native vegetation to slow flood flows, improve bank storage opportunities, and provide 

shade 

 
Watershed relief and slope influences the distribution and movement of water through the surface and subsurface. Higher relief and steeper gradients typically result in more 
surface water runoff and less infiltration and groundwater recharge (see further discussion in Hydrology).  
 
The Boardman Creek, Rinearson, River-Forest and Willamette tributary watersheds are generally lower-elevation with relatively little relief (the difference between the 
highest-elevation point in the watershed and the lowest-elevation point in the watershed). The maximum slopes are generally near the confluences of streams with the 
Willamette River.  
 
The Kellogg-Mt. Scott watershed encompasses a portion of the Boring Volcanic buttes which results in higher relief compared to the other watersheds. The headwaters of Mt. 
Scott and tributaries to Phillips Creek are relatively steep and the gradients decrease near the Three Creeks Natural Area where Dean Creek and Phillips Creek join Mt. Scott 
Creek. Kellogg Creek is located in a former flood channel carved by the Missoula floods and is relatively low-gradient until its confluence with the Willamette River (through the 
Kellogg Dam).  

2.7.1 Stormwater and Surface Water Runoff 

Precipitation falling on impervious surfaces is rapidly converted to surface water runoff which is collected in a system of stormwater inlets and pipes and conveyed to the 
stream channels. This rapid conversion of precipitation to surface water runoff and quick conveyance through the piped stormwater network results in a ‘flashy’ hydrograph 
where the flows rise quickly in the creeks in response to precipitation events, achieve a high peak flow which typically lasts for a short duration, and then flows rapidly recede at 
the end of the rainfall event.  
 
Clackamas WES maintains stream flow monitoring stations on Kellogg Creek by Rowe Middle School, Mt. Scott Creek at Highway 224, and Phillips Creek near Sunnybrook 
Boulevard. The monitoring stations record water depths and temperatures at 15-minute intervals continuously. The water depths are converted to stream flows (discharges) 
using velocity measurements and rating curves. The hydrograph (plot of stream flow over time) for Kellogg Creek shows the ‘flashy’ urban character with rapidly rising and 
receding falling flow values in the winter months and very low baseflows in the summer months when there is little precipitation (Figure 41). This hydrograph is likely 
representative of the other watersheds. Additional stream flow monitoring data will likely be needed for future in-stream project design. 
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Figure 41. Kellogg Creek hydrograph for water year 2018. 
 
Stormwater issues in Clackamas County are widespread. Development completed prior to 1993 does not meet the current infrastructure standards for runoff, which has led to 
a noticeable increase in flooding, the main citizen complaint related to watershed issues (Inter-Fluve, 2019). There is a critical need to continue expanding stormwater 
infrastructure to control effects of new growth and to fix the problems on developed land.  

Municipal Separate Storm Sewer System (MS4) Permits 

Stormwater discharges are managed through the National Pollutant Discharge Elimination System (NPDES) Municipal Separate Storm Sewer System (MS4) permits 
administered by the Oregon Department of Environmental Quality (DEQ). Stormwater management is intended to mitigate the potentially detrimental effects of impervious 
surfaces on watershed health. The effective permit expired in March 2017 (ODEQ, 2012) and a renewal application was submitted in February 2017. The new permit was issued 
in September 2021 (ODEQ, 2021). These MS4 permit co-permittees (Clackamas County Group) within the watersheds have implemented a coordinated MS4 permit program:  

● Clackamas County Department of Transportation and Development  
● City of Gladstone 
● City of Milwaukie 
● Oak Lodge Sanitary District 
● Clackamas WES 
● City of Happy Valley  
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The MS4 permit requires stormwater management plans (SWMPs) for all of the permittees. Clackamas WES, Happy Valley, and Clackamas County (transportation) share a 
SWMP in the new permit. Oak Lodge Water Services District and the cities of Gladstone and Milwaukie have their own SWMPs. The SWMPs address multiple aspects of 
watershed health including: 

● Illicit Discharge Detection and Elimination  
● Industrial and Commercial Facilities 
● Construction Site Runoff Control 
● Education and Outreach 
● Public Involvement and Participation 
● Post-Construction Site Runoff (quality and quantity) 
● Pollution Prevention for Municipal Operations 
● Stormwater Management Facilities Operation and Maintenance Activities 
● Hydromodification Assessment 
● Stormwater Retrofit Strategy Development 
● Implementation Schedule (over 5 years) 

 
The MS4 permit also requires monitoring plans and reports documenting: 

● 303(d) pollutant sources (for creeks not achieving the water quality standards) 
● Best Management Practice effectiveness 
● Land use type, seasonality, geography 
● Status and long-term trends in receiving waters 
● Chemical, biological and physical effects of discharges 
● Progress towards meeting total maximum daily load (TMDL) pollutant load reduction benchmarks 
● Environmental monitoring 

 
Progress on the permit conditions doesn't always translate to quick resolution on the ground, especially given the history of inadequate development. See “Water Quality” for 
additional information about the water quality monitoring results.  
 
 
 

2.7.2 Geology and Groundwater  

Old basalts comprise the ridge dividing the Kellogg-Mt. Scott Creek watershed from the others. These basalts have multiple faults (areas where the rocks have been offset by 
earth movements) cutting through them including the Portland Hills fault along Kellogg Creek and the Sylvan-Oatfield fault which cuts across the Rinearson, Boardman, and 
River Forest Creek watersheds. The headwaters of Mt. Scott Creek are on basaltic buttes called the Boring lava domes. The Boring lava domes pushed up through older gravels. 
Most recently, repeated Missoula flood events laid down thick deposits of sands and gravels and later floods carved channels through the sediments previously deposited.  
 
The volcanic materials (basalts: Twfs, Twfh, Qtb) support steeper slopes with little groundwater infiltration potential. These areas can be challenging for stormwater 
management. The regional faults are areas of preferential erosion (Kellogg Creek and the Willamette River generally follow the fault alignments) and can be areas of high 
groundwater flow which can cause surface flooding and support wetlands. The Missoula alluvium (Qf, Qfc) is favorable for groundwater infiltration and the exposure of these 
materials along hillsides can create seeps and springs. Minthorn Springs Creek, lower Mt. Scott Creek, Rinearson Creek and Dean Creek follow these likely seep/spring lines. 
Landslides may also indicate locations where seeps and springs are causing hillside instability.  
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Figure 42. Watershed geology, potential seep and spring zones, and groundwater recharge areas (2021). 
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Figure 43. Watershed relief and areas of slopes steeper than 25% (2022).  
 
Development within floodplains and an increase in impervious surfaces has likely reduced infiltration and aquifer recharge, resulting in less groundwater discharge to streams 
during the summer. Less groundwater discharge can increase stream temperatures because groundwater tends to be cooler than surface runoff during the summer, and less 
total flow in the stream allows solar radiation to affect a greater proportion of the water column (Brown and Caldwell, 2009). Stormwater management in the watersheds 
includes the use of underground injection control (UIC) wells, green stormwater infrastructure, and infiltration galleries to recharge the water table. These strategies require a 
separation from the ground surface and the water table to protect water quality in the aquifers which may be used as drinking water supplies (Snyder, 2008). 
The watersheds are underlain by deep drinking water aquifers (several hundred feet below the ground surface) and shallow alluvial aquifers which may be connected in some 
areas (Snyder, 2008). The depth to the water table ranges from 0 feet below the surface along the major streams, such as Kellogg Creek, to several hundred feet below ground 
surface in the buttes in the eastern parts of the watersheds (Snyder, 2008). Shallow groundwater is generally present in the ‘troughs’ carved through the Missoula flood 
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deposits along the alignment of the Portland Hills fault and Kellogg Creek (Snyder, 2008). The groundwater flow direction is generally towards the Willamette and Clackamas 
rivers and seeps and springs may develop where the water table intersects the land surface (see Fig 42 - watershed geology).  
 
 

 
Figure 44. Depth to Water Table Below Ground Surface (2008 data, plotted 2022). 
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2.7.3 Hydromodification and Geomorphology 

The North Clackamas watersheds area is characterized by extensive aquatic habitats within the context of moderate to dense development. Multiple streams and wetlands 
abut busy roads, large neighborhoods, agricultural land use, and commercial areas. Development within areas characterized by aquatic habitats has extensively modified the 
natural conditions of these wetlands and streams. Wetlands have been ditched and drained or completely filled. The headwaters of Kellogg Creek have become increasingly 
channelized, in an area that historically was characterized by a large wetland complex with no defined channel. Stream channels have been realigned and stream banks heavily 
armored. Culverts or other water crossings have altered stream geometry and flow rates and the hydrology of wetland complexes.  
 
Extensive stormwater infrastructure has also altered the flow direction of surface water in many areas which ultimately changes the amount of water discharging to distinct 
water bodies. Spatial stormwater infrastructure data was used while delineating the subwatersheds to distinguish where culverts, pipes, and ditches redirect surface water 
flows. Flows from large areas of the Boardman Creek subwatershed (areas > 300 acres) were observed to be redirected from one sub-watershed to another due to mapped 
stormwater features. 
 
In addition to changing flow paths and directions the development of impervious surfaces in the watersheds has changed the timing, volume, and duration of surface water 
runoff. This ‘flashiness’ can reduce summer baseflows and cause geomorphic change, including lowering the creek bed and steepening the channel banks through incision, 
disconnecting floodplains, and coarsening the streambed material (Booth and Jackson, 1997). These geomorphic changes may negatively affect the creek’s capacity for 
sustaining aquatic life. 

2.7.4 Flooding 

Mt. Scott Creek has frequent fluctuations in hydrology due to stormwater runoff from local floods. The large amount of impervious surfaces within the Mt. Scott Creek 
watershed suggests that the quantity of runoff has been steadily increasing. This has led to more flooding (Water Environment Services, 2013). The stormwater network can 
also result in local flooding if the pipes, inlets and other structures are unable to collect and convey the storm runoff (e.g., the inlets and pipes are too small). WES, OLWSD, and 
the cities of Milwaukie and Gladstone have all identified conveyance limitations in their stormwater networks which would result in local flooding during a 10-year recurrence 
interval storm or greater (84_Milwauke Stormwater Master Plan; 84_Gladstone Stormwater Master Plan).  
 
Less frequent flooding occurs from the creeks in the watersheds. The Federal Emergency Management Agency (FEMA) effective Flood Insurance Study (FIS) for Clackamas 
County identifies the December 1964 floods as the largest known discharges on Kellogg Creek and Mt. Scott Creek with little flood damage to residential properties. The 1964 
flood was estimated to have a recurrence interval of approximately 25 years. High flows during floods are generally contained within the channels with the exception of the 
Three Creek Natural Area on Mt. Scott Creek (see figure in Watershed and Floodplain Function). 
 
The Oak Lodge Water Services District conducted a survey in 2019 (Oak Lodge Water Services, 2019). Responses included areas of flooding concerns, increased prioritization of 
water quality and habitat in the district, and a belief that the district is underinvested. Additionally, Clackamas County Emergency Management department has received 
complaints about frequent flooding. Addressing individual flood concerns remains a gap in services provided by the multiple overlapping jurisdictions. Without a dedicated 
local willing seller program to buy out willing sellers in floodplains, resources are not sufficient to address flooding issues. 
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Figure 45. Flood hazard zones (FEMA), mapped wetlands and chance of flood hazards (2021). 
 
At the time of this Watershed Action Plan, there is not enough surface water flow monitoring data to provide a meaningful breakdown by watershed. The groundwater 
conditions are varied between the watersheds and all have areas of likely groundwater seeps and springs due to different geologic settings (see discussion in Groundwater). 

2.8 Water Quality  

WHAT  SO WHAT 
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Assessment & Gaps Implications for Watersheds 

The stormwater management agencies in the watersheds monitor water quality in 
compliance with their national pollutant discharge elimination system (NPDES) 
permit (see Stormwater and Surface Water Runoff). The water quality parameters of 
concern to aquatic life include temperature, sediment, nutrients, metals, pesticides, 
and bacteria. Other monitored parameters are not summarized in this plan.  
 
The monitoring events occur repeatedly at fixed locations within the watershed a few 
times per year including dry weather and storm runoff events. Some of the 
jurisdictions also evaluate channel geomorphology and aquatic macroinvertebrate 
communities. 
 
The agencies submit annual monitoring reports to the Oregon Department of 
Environmental Quality including details of monitored parameters at each location for 
each sampling event. 
 
Stream temperature exceeded 18°C during the spring and summer monitoring 
events in most watersheds and high levels of bacteria (E. coli) were observed in most 
wet-weather monitoring events. Metals and nutrient observations varied throughout 
the monitoring period across the watersheds. 

The water quality criteria and monitoring methods, locations, and reporting requirements are dictated by 
the NPDES permit. The results are available to partners, who can submit comments on the draft permit 
and stormwater management plans, and support stormwater management agencies in achieving water 
quality goals, especially temperature reduction (see Tree Canopy & Shade). 
 
Improvements to watershed function should result in water quality improvements. The frequency and 
scale of NPDES-required monitoring may not show these results. A more-intensive monitoring program 
may be beneficial in the vicinity of a project pre- and post-implementation.  
 

NOW WHAT 
Strategies: 

● Strategy 6 - Conserve and increase upland tree canopy 
● Strategy 7 - Maintain and enhance infiltration of rainfall to groundwater (avoid redirection to surface water system) 
● Strategy 9 - Reduce volume of untreated/unfiltered stormwater entering creeks 
● Strategy 11 - Remove heat loads from in-line ponds, impoundments, and large roadway embankments and convert 'dead storage' (areas permanently pooled) to wetland and floodplain 

to slow flood flows and improve flood storage 
● Strategy 12 - Address acute water quality impairments by removing direct connections to the stormwater system and providing spill interception. 
● Strategy 14 - Mobilize watershed health advocates to participate in , decision-making processes such as technical advisory committees, planning committees, funding allocations, and 

other public input roles 
● Strategy 16 - Establish interjurisdictional monitoring network across to collect, share, and interpret data in the watersheds function and to fill gaps in critical information 
● Strategy 17 - Establish water quality response network and procedures (to quickly identify water quality impairments and aid response 

 
 
Water quality issues within the watersheds include high in-stream temperatures, high sediment loads, and contamination from roads and development adjacent to freshwater 
habitat. Twelve water quality monitoring stations operated by Water Environment Services (WES), the City of Milwaukie, and Oak Lodge are located within three watersheds 
(Kellogg - Mt. Scott, Boardman, and River Forest). Tables 7 through 8 below summarize water quality issues within the sub-watersheds according to the WES, City of Milwaukie 
and Oak Lodge water quality monitoring reports issued annually to Oregon DEQ. The tables in this plan are a summary of the information available during its development. 
Each jurisdiction prepares annual monitoring reports which should be referred to for the latest information.  
 
Each water quality parameter has a different monitoring requirement, whether it’s continuous or single-event, how often and what types of event to sample, where to sample, 
and when to conduct the monitoring. See Stormwater and Surface Water Runoff for more details on the NPDES MS4 permits, stormwater management plans and monitoring 
plans.  
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The monitoring activities include: instream, outfall, pesticide, biological and geomorphic (Clackamas County, 2013). Instream monitoring is conducted in wet and dry 
conditions for comparison. Water samples are collected and analyzed in the field and labs to determine water quality conditions in the waterbody. Outfall monitoring is 
conducted during storm events and samples are analyzed in the field and labs. Pesticide monitoring occurs instream and at outfalls. Biologic and geomorphic monitoring 
occurs at instream locations. Table 7 summarizes the monitoring location, responsible party, and sampling frequency. Monitoring locations are shown on Figure 46. Monitoring 
results are discussed further by each parameter in this section. 
 
Table 7. Water quality monitoring locations, responsible party, and sampling frequency. 

Monitoring Location Responsible Party Sampling Frequency 

Kellogg Creek - instream (Rowe Middle School) WES 
12 / year; 3 storms/year 
Biological and geomorphic monitoring once 
during permit term 

Kellogg Creek - instream  
(SE Rusk Rd and SE Aldercrest Ln) 

WES 
12 / year; 3 storms/year 
Biological monitoring once during permit term 

Mt. Scott Creek - instream 
(North Clackamas Park) 

WES 
12 / year; 3 storms/year 
Biological and geomorphic monitoring once 
during permit term 

Phillips Creek - instream 
(SE 84th Ave and SE Sunnybrook Blvd) 

WES 12 / year; 3 storms/year 

Minthorn Creek - instream 
(Box culvert at SE Lake Rd) 

Milwaukie 
4 / year; 2 storms/year 
Pesticide grab samples once during permit term 
Biological monitoring once during permit term 

Rinearson Creek - instream 
(Risley Rd) 

Gladstone 
3 / year; 3 storms/year 
Biological monitoring once during permit term 

SE Pheasant Court - Outfall to Mt. Scott Creek WES 
3 storms/year 
Pesticide grab samples once during permit term 

SE Tolbert Rd and 94th Ave - Outfall to Dean Creek WES 
3 storms/year 
Pesticide grab samples once during permit term 

Clackamas Promenade - Outfall to Phillips Creek WES 3 storms/year (Mercury) 

Manhole at Naef Rd - discharges to Boardman Creek Oak Lodge Sanitary District 2 storms/year (Mercury) 

Rowe Middle School - outfall to Kellogg Creek Milwaukie Pesticide grab samples once during permit term 
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Monitoring Location Responsible Party Sampling Frequency 

South Boardman Creek - instream 
(SE Naef Rd and SE Blanton St) 

Oak Lodge 3 storms/year (Mercury) 

River Forest Creek - instream 
(15000 SE Fairoaks Ave) 

Oak Lodge 4 / year; 2 storms/year 

3131 SE Walta Vista Court - outfall to Lower Boardman Creek Oak Lodge 4 / year; 2 storms/year 

SE Courtney Ave at SE Rupert Dr - MH on SW corner - outfall to Kellogg Creek 
tributary 

Oak Lodge 4 / year; 2 storms/year 
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Figure 46. Water quality monitoring locations, water temperature measurements in the Willamette summers 2015 - 2016, and reported spills and cleanup sites. 
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2.8.1 Temperature  

The USGS did temperature studies in the summers of 2015 and 2016 in the Willamette River. They identified several areas where temperature exceeded 20 degrees Celsius 
which is stressful to most aquatic species (Mangano et al., 2018). Relatively cooler temperatures (below 20C°) were detected at the confluences of Rinearson Creek and Kellogg 
Creek. These cool water inputs could be even more beneficial if the in-line ponds immediately upstream of the confluence were disconnected as the open water area is subject 
to heat loading. 
 
Table 8 below summarizes reported stream temperature exceedances, or instances when in-stream temperature exceeded 18C°, within the watersheds with monitoring 
stations. These exceedances occurred during instream monitoring grab samples at a single point in time (9 times/year). High water temperatures can stress aquatic organisms 
and decrease the amount of dissolved oxygen within the water. Prolonged high water temperatures may be fatal to aquatic organisms if they cannot find cold water refugia 
(see Cold Water Refugia). As of 2022, several thermograph stream temperature monitoring sites were established to collect temperatures regularly in North Clackamas 
Watershed (Figure 47).  
  
Table 8. Summary of reported stream temperature exceedances, or instances when in-stream temperature exceeded 18C°, within the watersheds with monitoring stations.  

Watershed 2013 2014 2015 2016 2017 2018 2019 2020 

Kellogg - Mt. 
Scott 

X (24.6 on 11/19/13 at 
SE Courtney Avenue 
and 23.4 on 12/31/13 
in Courtney Springs 
Creek) 

X (22.4 on 
10/22/14 at SE 
Courtney Ave) 

X (18.3°C in Kellogg 
Creek in July and 24 in 
Courtney Springs Creek 
on 4/15/15) 

X (19.2°C in 
Minthorn Springs in 
June and 20.6 in 
Courtney Springs 
Creek on 8/11/16) 

X (19°C in Phillips 
Creek and Mt. Scott 
Creek August; 
18.4°C in Kellogg 
Creek August) 

X (18.4°C in 
Kellogg Creek 
June) 

X (19.8 in Mt. 
Scott Creek 
on 6/12/19) 

X (18.4 in Phillips 
Creek on 7/16/20 
and 20.4 in Mt 
Scott Creek on 
7/16/20) 

Boardman 
X(22.9 on 11/19/13 at 
SE Neef Road/SE 
Blanton Street) 

X (21.9 in 10/14 
at South 
Boardman 
Creek) 

X (23.8 in 4/15 at Lower 
Boardman Creek and 
24.3 in 5/15 at South 
Boardman Creek) 

X (20.4 on 8/11/16 at 
Lower Boardman 
Creek) 

X (20.2 on 1/23/17 in 
Lower Boardman 
Creek) 

X (19.2 in 
Lower 
Boardman 
Creek on 
8/16/18) 

  

River Forest 
X (22.8 on 11/19/13 at 
Woodland Way) 

X (21.5 in 10/14 
at Woodland 
way) 

X (23.7 in 4/15 at River 
Forest Lake influent 
and 25.2 in 5/15 at 
Woodland way) 

X (20.6 on 8/11/16 at 
15000 SE Fairoaks 
Ave) 

X (20.1 on 1/23/17 in 
15000 SE Fairoaks 
Ave) 

   

Rinearson No reported exceedances 
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Figure 47. Thermograph stream temperature monitoring sites 2022.   
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2.8.2 Sediment and Turbidity  

Table 9 below summarizes reported exceedances of total suspended sediment (TSS) or total dissolved sediment (TDS) within the watersheds with monitoring stations. The 
benchmark for TSS and TDS is 100 mg/L. These measurements are taken as discrete samples during a single storm event. Sediment may carry pesticides and other pollutants 
which can be toxic to aquatic life. In addition, large loads of fine sediment may alter streambed gradations and reduce groundwater-surface water exchange through the 
streambed by ‘burying’ the sands and gravels in a layer of silt. Fine sediment deposition can disturb and inhibit macroinvertebrate community diversity. 
 
Table 9. Summary of reported exceedances of total suspended sediment (TSS) or total dissolved sediment (TDS) within the watersheds with monitoring stations. 

Watershed 2013 2014 2015 2016 2017 2018 2019 2020 

Kellogg - Mt. 
Scott 

TDS (141 on 
10/8 at SE 
Courtney Ave 
and 168 on 
9/11 in 
Courtney 
Springs Creek) 

TDS (128 on 
2/20 at SE 
Courtney Ave 
and 139 on 3/13 
in Courtney 
Springs Creek) 

TSS (612 mg/L in Phillips 
Creek and 136 mg/L in 
Kellogg Creek in 
December), TDS (166 
mg/L in Phillips Creek in 
September, 180 mg/L in 
Mt. Scott Creek in 
October and 199 mg/L in 
Kellogg Creek in 
September) 

TDS (157 on 4/28 in 
Courtney Springs 
Creek) 

TDS (166 and 131 in 
Phillips Creek in 
October and 
November; 196 and 
139 in Kellogg Creek 
in September and 
November)) 

TDS (338 in 
Kellogg Creek 
and 324 in Mt. 
Scott Creek in 
June) 

TDS (155 on 6/4 in 
Courtney Springs 
Creek and 156 on 
6/12 in Kellogg 
Creek and 138 on 
6/12 in Mt. Scott 
Creek) 

TDS (129 on 3/23 in 
Courtney Springs 
Creek and 145 on 
2/13 in Kellogg 
Creek and 127 on 
2/13 in Mt Scott 
Creek) 

Boardman 

TDS (178 and 
164 on 9/11 
and 12/31 at 
Lower 
Boardman 
Creek) 

TSS, TDS (182 
and 156 in 9/14 
and 12/14 at 
Lower 
Boardman 
Creek) 

TSS, TDS (126 in 4/15 at 
Lower Boardman Creek) 

TSS, TDS (134 and 
159 in 2/16 and 
4/16 at Lower 
Boardman Creek; 
161 and 146 in 9/17 
and 10/17 at Lower 
Boardman Creek) 

TSS, TDS (100 in 
9/17 at South 
Boardman Creek; 
124 and 157 in 3/18 
and 6/18 at Lower 
Boardman Creek) 

TSS, TDS (175 
in 8/18 at 
Lower 
Boardman 
Creek) 

TSS, TDS (154, 
135 and 153 in 
12/19, 3/19 and 
6/19 at Lower 
Boardman Creek) 

TSS (142 in 
November), TDS 
(September and 
November) 

River Forest 

TDS (128 and 
143 on 9/11 and 
12/31 in River 
Forest Creek) 

TSS , TDS (145 
in 9/14 at River 
Forest Lake 
influent) 

TSS , TDS ( 122, 128 in 
S12/15 and 4/15 at River 
Forest Lake influent) 

TDS (122 and 151 
in 2/16 and 4/16 at 
River Forest Lake 
influent) 

TDS (136 and 142 in 
9/17 and 10/17 at 
River Forest Lake 
influence) 

TDS (31 and 
148 in 3/18 and 
6/18 at River 
Forest Lake 
influent) 

TSS, TDS (141, 
131, and 148 in 
12/19, 3/19 and 
6/19 at River 
Forest Lake 
influent) 

TSS (221 in 
November), TDS 
(November) 

Rinearson No reported exceedances 

2.8.3 Contamination (Nutrients and Metals) 

Table 10 below summarizes reported exceedances of contaminants within the Kellogg Creek watershed monitoring stations. Reported values in the other watersheds did not 
exceed water quality standards. These measurements are taken as discrete samples during a single storm event. The freshwater aquatic life standard for nitrate is 10 mg/L 
(OAR 340-041-8033). High nutrient load (nitrate) can enhance algae and aquatic plant growth rates. The dissolved oxygen available for other aquatic life may decrease as the 
algae and aquatic plants decay. Low dissolved oxygen levels can be stressful and sometimes fatal to aquatic life.  
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Metals (copper, lead, and zinc) may be directly toxic to aquatic life and may also interfere with some salmon species’ ability to navigate to their natal waters. The freshwater 
aquatic life water quality standards for copper, lead and zinc are a function of hardness and other water chemistry factors (OAR 340-041-8033). Values from the industrial 
stormwater 1200-Z permit are used for comparison: 20 μg/L copper, 15 μg/L lead, and 90 μg/L zinc (Water Environment Services, 2018). 
 
Table 10. Summary of Nutrients and Metal Water Quality Monitoring Results. 

Watershed 2013 2014 2015 2016 2017 2018 2019 2020 

Kellogg - Mt. 
Scott 

  

Copper (38 μg/L in Minthorn 
Springs in December and 3.2 
mg/L in Phillips Creek in 
November), Lead, Zinc (240 
μg/L in Minthorn Springs in 
December) 

Zinc (106 μg/L 
at SE Webster 
Road Outfall 
on 9/17) 

Copper (28.5 μg/L at SE 
Pheasant Court Outfall 
on 5/11), Zinc (114 μg/L 
at SE Pheasant Court 
Outfall on 5/11)  

Copper (71.9 μg/L at SE 
Pheasant Court Outfall 
on 6/8), Zinc (731 μg/L 
at Pheasant Court 
Outfall on 6/8) 

Zinc (252 μg/L at SE 
Pheasant Court Outfall 
on3/12), Copper (25.6 
μg/L SE Webster Road 
Outfall on 10/16) 

Zinc (486 μg/L at SE 
Pheasant Court Outfall 
on 4/22), Copper (64.8 
μg/L at SE Webster Road 
Outfall on 4/22) 

 
At least one oil spill was reported in the Kellogg Creek watershed. No other reported spills were documented during the development of this plan. 
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2.8.4 Bacteria (from septic systems) 

Poorly performing septic systems may be a source of bacteria within the sub-watersheds. The freshwater contact water quality standard for E. coli is a 90-day geometric mean 
of 126 E. coli organisms per 100 mL and no single sample may exceed 406 E. coli organisms per 100 mL (OAR 340-041-0009). Table 11 below summarizes reported exceedances 
of E. coli bacteria within the sub-watersheds with monitoring stations. The measurements were taken as grab and composite samples during single-day monitoring events. 
High levels of bacteria in creeks may pose a threat to human health and may indicate that sewage is being discharged to the creeks without wastewater treatment. Septic 
systems and illicit sewer connections may be sources of bacteria in the watersheds. 
 
Table 11. Summary of reported exceedances of E. coli bacteria within the sub-watersheds with monitoring stations. 

Watershed 2013 2014 2015 2016 2017 2018 2019 2020 

Kellogg - Mt. 
Scott 

X (2419 on 
11/19 at SE 
Courtney Ave) 

X (517 on 2/20 at 
SE Courtney Ave 
and 1300 on 5/9 in 
Courtney Springs 
Creek) 

X (>2420 in 
Minthorn 
Springs in 
October) 

X (980 in 
Minthorn Springs 
in June) 

X (>2420 in Phillips 
Creek in December, 
816 in Mt. Scott Creek 
in November) 

X (>2420 in 
Kellogg Creek 
in June) 

X (2520 in Courtney 
Springs Creek on 11/19 
and >2420 on 8/22 in 
Kellogg Creek and 1550 
on 8/22 into Mt Scott 
Creek) 

X (>2420 in Courtney 
Springs Creek on 5/18 and 
816 on 7/16 in Kellogg 
Creek and >2420 on 9/23 
in Mt Scott Creek) 

Boardman 

X (1550 in 
South 
Boardman 
Creek on 
11/19) 

X (1410 in 10/14 at 
SE Naef Rd) 

X (1410 in 5/15 
at SE Naef 
Rd) 

X (>2420 and 
2420 in 2/16 and 
5/16 at South 
Boardman Creek) 

X (1990 in 9/17 at 
South Boardman 
Creek; 1730 and 548 in 
9/17 and 10/17 at 
Lower Boardman 
Creek) 

X (579 in 6/18 
at Lower 
Boardman 
Creek) 

X (579 and 1730 in 11/19 
and 12/19 at South 
Boardman Creek) 

X (>2420 November) 

River Forest 

X (1410 in 
River Forest 
Creek on 
11/19) 

X (770 in 10/14 at 
River Forest Lake 
influent) 

X (770 in 2/15 
at River 
Forest Lake 
influent) 

X (908 in 4/16 at 
River Forest Lake 
influent) 

X (>2420 in 9/17 at 
River Forest Lake 
influent) 

X (>2420 in 
6/18 at River 
Forest Lake 
influent) 

X (548 and 2550 in 9/19 
and 11/19 at River 
Forest Lake influent) 

X (>2420 September & 
November) 

Rinearson No reported exceedances 

 
At least one sewage spill was reported to the Oregon Department of Environmental Quality in the Willamette Drainage watershed. No other reported spills were documented 
during the development of this plan. 

  



North Clackamas Watersheds Action Plan  |  July 2022  |   Page 81 of 252 

 

2.9 Tree Canopy & Shade 

WHAT  
Assessment & Gaps 

SO WHAT 
Implications for Watersheds 

Estimated that 50% of the North Clackamas watersheds have less than 
1% canopy coverage. Another 20% has less than 25% coverage.  
 
Core habitat areas with dense tree canopy coverage are located in Mt. 
Talbert Nature Park, Scouters Mountain Nature Park, Willamette 
National Cemetery and some riparian areas along Kellogg and Mt. Scott 
Creeks. But only 1% of the watersheds are considered to have high 
canopy (above 75%).  
 
Trees have many benefits, such as rainfall interception, reduction of 
stormwater, cooling effects, habitat, etc. 
 
Lack of tree canopy is an equity concern.  
 
Outreach may be complicated by fear of wildfire.  

Increasing healthy tree canopy is a key climate resilience and environmental justice strategy.  
 
A variety of actions for increasing canopy cover are needed, including on-the-ground efforts such as riparian 
restoration projects for shade and habitat, education materials about tree value, and policies and code to protect 
existing trees and increase tree cover. 
 
Partnerships and ability to engage with a variety of different community members and stakeholders will be key for 
reaching a wider audience and aligning outreach messaging with Firewise efforts. 
 
 

NOW WHAT 
Strategies: 

● Strategy 1 - Conserve and restore strategically located riparian habitat corridors along streams 
● Strategy 6 - Conserve and increase upland tree canopy 
● Strategy 8 - Promote native oak conservation and habitat restoration in strategic habitat areas identified in the 2015 Oregon Conservation Strategy and oak woodland cluster areas 
● Strategy 13 - Develop creative public educational materials to showcase the ecological diversity and importance of healthy North Clackamas watersheds for people such as multi-

media marketing materials and demonstration projects 
● Strategy 14 - Mobilize watershed health advocates to participate in , decision-making processes such as technical advisory committees, planning committees, funding allocations, and 

other public input roles 
● Strategy 19 - Provide hands-on opportunities for community members to learn about the watersheds and engage in stewardship that meet their diversity of needs 
● Strategy 20 - Identify locations where bank armoring can be removed and banks restored with native vegetation to slow flood flows, improve bank storage opportunities, and provide 

shade 
● Strategy 21 - Prevent invasive species from impacting restoration success 

 
 
 
 
 
Trees, tree canopy, and shade from vegetation are important factors in watershed health with added ecosystem services in urban systems such as positive community health 
impact, shade and cooling effects, and interception of rainfall and stormwater (Vibrant Cities Lab). It is estimated that 50% of the North Clackamas watersheds have low 
canopy coverage (<1% coverage). Approximately 20% of the watersheds have canopy coverage between 1% and 25%. Industrial areas and areas with the densest development 
have the lowest canopy coverage. Dense areas of canopy cover include Mt. Talbert Nature Park, Scouters Mountain Nature Park, Willamette National Cemetery, and the 
riparian area along Kellogg Creek and Mt. Scott Creek, but these areas of high canopy coverage (>75%) account for less than 1% of the watersheds’ area. Within the Urban 
Growth Boundary, preservation and enhancement of tree canopy is required or encouraged through regulation. Street trees are also required in certain areas and encouraged 
in others (Clackamas County, 2001). As of the development of this plan, the City of Milwaukie is the only jurisdiction within the watersheds which has a tree code. Tree code 

https://www.vibrantcitieslab.com/about
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updates provide an opportunity to address protections for mature trees, inform healthy maintenance practices, and increase tree planting. NCWC has been working with 
private landowners to increase and enhance riparian canopy through the Streamside Stewards Program. 
 
Lack of tree canopy has been identified as an equity concern as trends consistently show that people of color and those with limited income are living in areas with less tree 
canopy (Metro, n.d.). As temperatures increase with climate change, maintaining and enhancing urban trees and the ecosystem services they provide is an essential climate 
resilience strategy. City jurisdictions mentioned in planning interviews that community members have expressed fear of trees due to wildfire risk and recent wildland fires that 
encroached on neighborhoods. This fear may complicate outreach and positive sentiment about trees as increased frequency and intensity of wildfire is projected to increase. 
Possible solutions were provided including coordination of the Firewise outreach messaging with restoration practices such as through Backyard Habitat or Friends of Trees. 
 
Aerial drone surveys collected in March and September 2020 by Mosaic ecology, portions of Rinearson, Boardman, and River Forest streams are available for shade analysis 
processing. These resources include Aerial imagery (ortho), LiDAR (LAS), Vegetation indices (NDVI), vegetation/structural height above surface (DSM), as well as elevation 
(DEM). A Portland Community College (PCC) project in 2021 produced instructions and sample analysis of these three stream areas. These analyses include solar radiation 
determined by DSM and extrapolated to tax lots, Highest Yearly Sun Heading Exposure determined by topographic aspect, and lastly Shade Priority Areas which is derived 
from the interaction between aspect and solar radiation. Several additional processing notes were included in the PCC project including recommendations for clipping the 
Shade Priority Areas with the NDVI vegetation layers in order to focus on areas without canopy as well as intersecting this clipped raster with tax lots in order to identify 
communications needed for coordinating projects with tax lot contacts. The shade imagery and analysis is partially available, however local data collection and complete 
watershed-wide aerial surveys and analysis is recommended. Next steps are to fully evaluate shade potential and riparian/stream temperatures across the entire North 
Clackamas Watersheds. 
 

https://ncurbanwatershed.wordpress.com/programs/streamside-stewards/
https://firewise.greenoregon.org/
https://backyardhabitats.org/
https://friendsoftrees.org/
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Figure 48. Aerial view of canopy cover in green (Imagery from 2021). 
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Figure 49. Tree canopy percent cover within the North Clackamas Watershed (2016).  
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2.9.1 Canopy Breakdown by Watershed 

Areas of intact tree canopy in uplands and riparian areas are identified in the Metro Title 13 habitat inventory and are target areas for canopy conservation and enhancement 
through the Streamside Stewards Program. Impact areas are adjacent to high-quality habitats where development could affect habitat function (see Future Development). 

2.9.1(a) Boardman 

Nearly a quarter of the Boardman Creek watershed is within the Title 13 habitat inventory areas and 10% of the watershed is within the upland habitat areas. Most (67%) of the 
Streamside Stewards Program properties are within Class I and Class II riparian habitat areas and 21% are within the adjacent impact areas.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 50 
(above, left). 

Percentages of the Boardman Creek watershed within Title 13 habitat inventory areas. Figure 51 (above, right). Percentages of the Boardman Creek watershed Streamside 
Steward Program properties within the Title 13 habitat inventory areas.  
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2.9.1(b) Kellogg-Mt. Scott 

More than a quarter of the Kellogg-Mt. Scott Creeks watershed is within the Title 13 habitat inventory areas and 11% of the watershed is within the upland habitat areas. Most 
(56%) of the Streamside Stewards program properties are within Class I and Class II riparian habitat areas and 18% are within the adjacent impact areas. 
 

 
 
Figure 52 (above, left). Percentages of the Kellogg-Mt. Scott Creek watershed within Title 13 habitat inventory areas. Figure 53 (above, right). Percentages of the Kellogg-
Mt. Scott Creeks watershed Streamside Stewards Program properties within the Title 13 habitat inventory areas. 
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2.9.1(c) Rinearson 

Nearly one fifth of the Rinearson Creek watershed is within the Title 13 habitat inventory areas and 8% of the watershed is within the riparian habitat areas. Nearly half (47%) of 
the Streamside Stewards program properties are within Class I and Class II riparian habitat areas and 25% are within the adjacent impact areas. 
 

 
 
Figure 54 (above, left). Percentages of the Rinearson Creek watershed within Title 13 habitat inventory areas. Figure 55 (above, right). Percentages of the Rinearson Creek 
watershed Streamside Stewards Program properties within the Title 13 habitat inventory areas. 
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2.9.1(d) River Forest 

One fifth of the River Forest Creek watershed is within the Title 13 habitat inventory areas and 10% of the watershed is within the riparian habitat areas. More than half (56%) of 
the Streamside Stewards program properties are within Class I and Class II riparian habitat areas and 20% are within the adjacent impact areas. 
 

 
 
Figure 56 (above, left). Percentages of the River Forest Creek watershed within Title 13 habitat inventory areas. Figure 57 (above, right). Percentages of the River Forest 
Creek watershed Streamside Stewards Program properties within the Title 13 habitat inventory areas. 
 
 

2.9.1(e) Willamette Drainage 

Nearly half of the Willamette Drainage watersheds are within the Title 13 habitat inventory areas and 36% of the watershed is within the riparian habitat areas. The majority 
(70%) of the Streamside Stewards program properties are within Class I and Class II riparian habitat areas and 25% are within the Class III riparian habitat areas.  
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Figure 58 (above, left). Percentages of the Willamette Drainage watersheds within Title 13 habitat inventory areas. Figure 59 (above, right). Percentages of the Willamette 
Drainage watersheds Streamside Stewards Program properties within the Title 13 habitat inventory areas. 
 
 

2.10 Fish and Wildlife Communities 

The North Clackamas watersheds provide habitat for several species of fish and wildlife. The main habitat areas are the uplands (specifically areas with intact vegetation or 
non-developed areas), riparian corridors and wetlands, and in-stream areas. The 2015 Oregon Conservation Strategy identified flowing water and riparian, lakes, wetlands and 
oak woodlands within the watersheds. 
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◀ Figure 60. ODFW 2015 Conservation 
Plan Strategic Habitats within the North 
Clackamas Watershed. Refer to Section 
2.11.1 Oak Woodlands for additional 
regional oak inventory/analysis by Metro 
and Biohabitats beyond what is shown in 
the 2015 Oregon Strategic Habitats data. 
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2.10.1 Fish & Instream Habitat 

WHAT  
Assessment & Gaps 

SO WHAT 
Implications for Watersheds 

Several species of anadromous native fish (Chinook salmon, Coho salmon, coastal 
cutthroat trout, steelhead trout, and Pacific Lamprey) are known to be present in the 
Willamette River and could access the North Clackamas watersheds if passage is not 
blocked. The confluences with the Willamette River provide refuge and access to off-
channel (from the Willamette) habitat. These refuges can provide important rearing 
and migratory habitat for sub yearling/smolts in the Willamette River on their 
migration downstream. Residents of the watersheds may not be aware that these 
species are present. 
 
Available habitat quality was observed to be generally poor to moderate in the 
assessed reaches during the 2020 rapid bioassessment. Large woody material is 
particularly lacking in the assessed reaches. Few off-channel floodplains or wetlands 
are connected to the channels. 
 
The benthic macroinvertebrate community is dominated by taxa which are highly 
tolerant of enriched nutrients and degraded water quality. Surveys in 2013 and 2018 
did not observe any mayfly, stonefly or caddisfly taxa (EPT species) which are more 
sensitive to disturbance. Additional macroinvertebrate monitoring in 2021 at the 
Boardman and Rinearson confluences showed only 2 and 1 EPT species respectively. 
 
Multiple fish passage barriers are present in all of the watersheds including culverts, 
bridges and dams. 

Fish passage barriers limit habitat connectivity in addition to species movement between the 
Willamette River and the creeks. Oregon state law requires that passage be provided for all species and 
all life stages at all times and each species and life stage has different fish passage requirements for 
water depth and velocity. 
 
Large woody material supports channel-forming processes and enhances aquatic habitat complexity. 
Lack of woody material may make the creeks more vulnerable to erosion during high flow events and 
reduce the amount of refuge habitat available for juvenile fish to avoid predation. Off-channel 
floodplains and wetlands provide high-flow refugia which is especially important for juvenile rearing 
fish. 
 
The macroinvertebrate community reflects the poor water quality conditions in the watersheds. The 
macroinvertebrate community is being monitored as an indicator of water quality. A healthy 
macroinvertebrate community is an important food source for juvenile fish and may indicate areas of 
successful habitat restoration. 
 
 

NOW WHAT 
Strategies: 

● Strategy 1 - Conserve and restore strategically located riparian habitat corridors along streams 
● Strategy 3 - Enhance in stream complexity and aquatic habitat, including enhancement of groundwater-surface interactions in-channel by placing large wood, removing bank 

armoring, potentially realigning channels, and/or connecting/creating off-channel area 
● Strategy 4 - Identify current springs and seeps and focus in-channel habitat complexity enhancements in these areas 
● Strategy 5 - Restore overflow and floodplain/wetland connections for off channel habitat and flood storage 
● Strategy 10 - Prioritize and remove fish passage barriers 
● Strategy 11 - Remove heat loads from in-line ponds, impoundments, and large roadway embankments and convert 'dead storage' (areas permanently pooled) to wetland and 

floodplain to slow flood flows and improve flood storage 
● Strategy 13 - Develop creative public educational materials to showcase the ecological diversity and importance of healthy North Clackamas watersheds for people such as multi-

media marketing materials and demonstration projects 
● Strategy 14 - Mobilize watershed health advocates to participate in , decision-making processes such as technical advisory committees, planning committees, funding allocations, 

and other public input roles 
● Strategy 15 -Increase safe, inclusive and welcoming access to nature opportunities 
● Strategy 16 - Establish interjurisdictional monitoring network across to collect, share, and interpret data in the watersheds function and to fill gaps in critical information 
● Strategy 20 - Identify locations where bank armoring can be removed and banks restored with native vegetation to slow flood flows, improve bank storage opportunities, and 
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provide shade 

 
Kellogg-Mt. Scott, Rinearson, and Boardman watersheds are critical habitat for several sensitive species such as Pacific Lamprey (Lampetra tridentata) and Cutthroat Trout 
(Oncorhynchus clarki) (Clackamas Partnership, 2018). These streams are also critical habitat for ESA listed species including Coho Salmon (O. kisutch), Chinook Salmon (O. 
tshawytscha), steelhead (O. mykiss), and Chum Salmon (O. keta) (Figure 61).  Cutthroat trout which grew to large sizes in Mt. Scott Creek (ODFW, 2003). Coho salmon fry and 
steelhead smolts were observed in the upper reaches of Mt. Scott Creek and these species are likely spawning in the watershed (ODFW, 2009). 
 
Table 12 shows the species and life stages which may be present in the watersheds coming from the Willamette River and its tributaries. This table was developed from ODFW 
data and site-specific monitoring at prior restoration projects. Fish species may be more widely distributed especially in the confluences below the fish passage barriers but 
they have not been observed. Species not listed indicate a need for future monitoring (null data) rather than a lack of presence (negative data).  
 
In-stream fish surveys during migration and juvenile rearing periods are most likely to provide additional fish presence data during periods when the streams are safely 
accessible. Spawning surveys would generally be challenging due to higher flows and increased turbidity during those periods. In-stream redd surveys may be possible after the 
spawning periods and would document fish use, though it would not likely indicate the species. Environmental DNA monitoring could be used upstream and downstream of 
potential fish passage barriers to assess their passability and document changes in distribution after the barrier is removed. 
 
These species will likely utilize the confluences and may enter the watersheds to take refuge from the Willamette River during high flow or high temperature events if passage 
is possible. Presence of juvenile Chinook and coho salmon was confirmed in Rinearson Creek in 2020 after fish passage was restored through the Rinearson Natural Area 
Project (Cardno, 2020). 

 
Rinearson Creek was documented in the Bioassessment as offering the most potential for existing fish habitat but has little spawning or rearing habitat upstream of the beaver 
pond (former dam impoundment). Boardman Creek has very little cover and has boulders which limit fish passage at the confluence of the Willamette River. There is potential 
spawning habitat upstream though there are numerous road crossings and culverts. River Forest Creek is described as being completely inaccessible to fish due to an 
undersized culvert and numerous road crossings (Inter-Fluve, 2020). 
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Table 12. Fish species and life stages which may be present in the watersheds. 

Species Freshwater Life Phase Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Known Waterbody Presence1 

Chinook 

(fall) 

Upstream migration                         

-Willamette River 

-Kellogg Creek/Mt. Scott 

Creek 

-Rinearson Creek 

Spawning                         

Incubation                         

Juvenile rearing                         

Juvenile outmigration                         

Chinook 

(spring)2 

Upstream migration                         

-Willamette River 

-Rinearson Creek 
Juvenile rearing                         

Juvenile outmigration                         

Coho3 

Upstream migration                         

-Willamette River 

-Kellogg Creek/Mt. Scott 

Creek 

-Rinearson Creek 

Spawning                         

Incubation                         

Juvenile rearing                         

Smolt outmigration                         

Coastal 

Cutthroat 

Trout4 

Upstream migration                         

-Willamette River 

-Rinearson Creek 

Spawning                         

Incubation                         

Juvenile rearing                         

Smolt outmigration                         
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Species Freshwater Life Phase Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Known Waterbody Presence1 

Steelhead 

Trout 

(winter)5,6 

Upstream migration                         

-Willamette River 

-Kellogg Creek/Mt. Scott 

Creek 

Spawning                         

Incubation                         

Juvenile rearing                         

Smolt outmigration                         

Pacific 

Lamprey7 

Migration to freshwater                         

-Willamette River 

Spawning                         

Ammocoete 

development                          

Juvenile outmigration                          

 

Notes 

1 
Based on published survey information and available reports. No survey data was available for Boardman Creek or River Forest Creek. Species not listed indicate a need for future 

monitoring (null data) rather than a lack of presence (negative data). 

2 

Some juvenile spring Chinook migrate quickly downstream and may leave freshwater within its first summer. Others will remain through the summer and leave in the fall, and some 

juvenile salmon stay through the winter and leave in the spring. Spring Chinook spawn and incubate in higher elevation tributaries than present in the North Clackamas Watersheds. 

Adults and juveniles will hold in the confluences during their migrations. 

3 Juvenile Coho salmon can spend a year within freshwater environments before out-migrating to the ocean 

4 The saltwater migratory form of coastal cutthroat spends two to five years rearing in freshwater before out-migrating to the ocean 

5 Juvenile Steelhead rear in freshwater for 1-3 years before out-migrating to the ocean 

6 
Summer steelhead trout are not native to the Willamette Basin, they were introduced by hatcheries and some strays enter the river. They are not likely to spawn, incubate or rear in 

these watersheds and are excluded from this table. 

7 
Pacific lamprey ammocoetes grow and live as filter feeders in freshwater environments for 3 to 7 years before metamorphosing to macropthalmia (juvenile phase) and out-migrating 

to the ocean. 
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The species of native salmon found within the watersheds have seen declining populations resulting in their listing as threatened under the Endangered Species Act (Inter-
Fluve, 2020). Under section 4(f) of the Endangered Species Act (ESA), National Marine Fisheries Services are required to develop a recovery plan for species listed as threatened 
or endangered. In response, the Oregon Department of Fish and Wildlife created the Oregon Lower Columbia Plan in 2010 to serve as a multi-year federal recovery plan for 
ESA-listed fish populations in the Columbia River and its tributaries.  
 

 
 
The current risk of extinction for Coho, Winter Steelhead, and Spring Chinook is “moderate” while Fall Chinook and Chum is “very high” (ODFW, 2010). The Clackamas River 
currently has the last remaining run of wild late-winter coho in the Columbia Basin (Clackamas Partnership SAP). The major barriers to maintaining and creating healthy habitat 
for fish within the North Clackamas Watershed include: fish passage barriers, lack of cold water refugia, and lack of complex habitat.  
 
To address some of these barriers, the Clackamas Partnership made a 16-year plan that describes activities through 2025 that target the Clackamas mainstem, floodplains, all 
tributaries, and all associated wetlands. Several completed projects have already made enhancements to riparian habitat, including removing high priority fish barriers, 
restoring hundreds of miles of habitat, and restoring fish access to floodplains (Clackamas Partnership, 2018). ODFW will update the Lower Columbia Plan in 2025 based on 
completed restoration and fish population status. 
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2.10.1(a) Aquatic Habitat 

Aquatic habitat physical quality in the watersheds is impaired by channel simplification, floodplain disconnection, numerous road crossings, bank armoring, grade control 
structures, and lack of in-channel woody material (Inter-Fluve, 2020). Aquatic habitat units were dominated by glides and pools, though few pools had adequate residual depth 
for salmonids (Inter-Fluve, 2020). Poor habitat structure and bedrock constrained channels also reduce the flow of water into the hyporheric zone and reduce hyporheric 
mixing, which is essential for EPT macroinvertebrates, salmonid spawning, and decreased water temperatures. Streambed substrate varies from cobbles and gravels to fine 
sediment throughout the watersheds with limited areas suitable for salmonid spawning (Inter-Fluve, 2020).  
 
In 2019-2020, the Council contracted with Inter-Fluve to conduct a rapid bioassessment of the North Clackamas watersheds. They assessed the Kellogg-Mt. Scott, River Forest, 
Boardman and Rinearson watersheds. The resulting report was published in May 2020 by Inter-Fluve including an overview of salmonid status in the watersheds. Overall, the 
bioassessment found that many stream reaches within the Watersheds did not meet the Oregon Department of Fish & Wildlife (ODFW) target criteria for instream wood 
quantity, stream shading, residual depths, or amount of fine sediment (Inter-Fluve, 2020). Rinearson Creek was documented in the Bioassessment as offering the most 
potential for existing fish habitat, but has little spawning or rearing habitat upstream. Boardman Creek has very little cover and has boulders that limit fish passage at the 
confluence of the Willamette River. There is potential spawning habitat upstream though there are numerous road crossings and culverts. River Forest Creek is described as 
being completely inaccessible to fish due to an undersized culvert and numerous road crossings (Inter-Fluve, 2020). 

 

“These urban tributaries historically and currently support salmon, steelhead, and Pacific lamprey populations that contribute to the overall diversity, spatial extent, and 
productivity of the Clackamas Fish Populations. These streams also play a role in supporting migrating adult and juvenile salmon and steelhead derived from other watersheds. 
Juveniles from Clackamas and upper Willamette Basin fish populations access the lower portions of these streams and associated floodplain habitats to rear during high-flow 
periods in the winter and spring when the Willamette River occupies the floodplain and lower tributary channels. Migrating adults access the lower portions of Johnson Creek and 
other tributaries during periods when Willamette River water temperatures are high.” 

-From Clackamas Partnership Strategic Action Plan 

 
Aquatic inventories of abundance and distribution of fish in Clackamas County by ODWF in 2003 and 2009 identified areas of high-quality habitat in Mt. Scott Creek at Three 
Creeks Natural area and Mt. Talbert (ODFW, 2003; ODFW, 2009). These reaches provide opportunities for spawning and rearing of native fish with little silt in the streambed, a 
relative abundance of pools, and shade over the channel. 
 
Confluences (where the creeks join each other and/or enter the Willamette River) are biologically important areas, especially if the watershed has cool groundwater inputs. The 
cold-water input is especially important for species in the Willamette who may be stressed by high temperatures there and seek refuge in the cooler waters. These confluences 
are likely to benefit species in the Willamette despite fish passage barriers limiting the connectivity with the watersheds upstream.  
 
The extent of the confluence and refuge habitat is limited in Kellogg Creek and River Forest Creek by fish passage barriers at road crossings. Bedrock exposed in the bed of 
Boardman Creek may be a natural fish passage barrier and its passability should be assessed. The confluence is likely to provide refuge habitat during high-tides and become 
more connected as sea level rises in the future. The confluence of Rinearson Creek was enhanced in 2017 during the Rinearson Natural Area project though the constructed 
channel leading up to the former dam impoundment may be a partial barrier (Inter-Fluve, 2020). Two locations in the mid-Willamette drainage (between Boardman Creek and 
River Forest Creek) may be cold-water springs/seeps; their condition should be assessed on-the-ground though access may be difficult due to the steep slopes and private 
property. 

2.10.1(b) Macroinvertebrates 
The macroinvertebrate community is affected by the water quality and hydrology of the watersheds. A macroinvertebrate study done in 2013 found that the three stream 
reaches studied “supported no mayfly, stonefly, or caddisfly taxa (EPTs); a high proportion of organisms tolerant to disturbance and degraded water quality; and water samples 
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were dominated by segmented worms which are the most tolerant aquatic invertebrates and shows the benthic community overall is highly tolerant of nutrient enrichment. 
The main result of this study indicated degraded physical habitat and impaired water quality” (Cole and Haxton, 2013). A subsequent study in 2018 indicated similar conditions 
as those observed in 2013 (Cole and Burtch, 2019).  
 
The Clackamas Focused Investment Partnership collected macroinvertebrate data in 2021 and included the Boardman Creek and Rinearson Creek confluences and River Forest 
Creek (CASM, 2022). The Boardman Creek community was dominated by segmented worms and nonbiting midges (80% of the abundance) and small organisms which thrive 
in warmer, slower flows. The Rinearson Creek community was similar to Boardman with fewer nonbiting midge and more non-native clams. Both creeks had low EPT taxa 
abundance. The River Forest sample had low abundance (22 taxa) and only two EPT taxa. The community was dominated by segmented worms and other taxa which are 
tolerant of high sediment loads and warm water. 

2.10.1(c) Fish Passage Barriers 

Fish passage and connectivity between aquatic habitats is critical for sustaining populations of genetically diverse fish. However, the Watersheds have a variety of impassable 
structures including culverts, dams, and bridges. In-stream structures such as weirs and modified channels with high velocities may also be fish passage barriers that are not 
mapped by ODFW. Making these barriers passable is necessary in order to recover native fish populations (ODFW, 2019). Kellogg Dam continues to be the largest fish barrier in 
the North Clackamas watersheds and strategies for its removal are underway. In addition, several culverts and smaller dams limit fish access further upstream. As of 2022, 
Clackamas County does not have plans to remove or replace any of these structures, though some maintenance and upkeep is being done on the Boardman Creek culvert at 
Boardman Avenue and the sinkhole at Thiessen Road and Kellogg Creek (Group email - priority culvert list).  
 
Most of the fish passage barriers are mapped on Kellogg Creek and Mt. Scott Creek. Kellogg Dam under McLoughlin Blvd/Hwy 99 is the most significant passage barrier, the 
flow control structure at Three Creeks Natural Area may impede fish passage, and other culverts and bridges at road crossings have been identified by ODFW as barriers. The 
passability status of many of the barriers is unknown and needs further evaluation (see Fish Passage Barrier Removal). The dam near the mouth of Rinearson Creek was 
removed and a fish-passage roughened channel was constructed in 2017. The dam forming River Forest Lake is currently a barrier to fish passage into the River Forest Creek 
watershed. 
 
 
 
 

“The most significant fish passage issue, and the primary limiting factor, in the Kellogg-Mt. Scott Creek watershed is Kellogg Dam. Kellogg Dam was originally constructed to 
power a grist mill in 1858 and has been reinforced several times since then. While some coho salmon and steelhead successfully navigate passage, the current fish passage 
facilities at the dam severely restrict passage. Removing the dam and its impoundment would open up fish access to 9 miles of Kellogg-Mt. Scott Creek and increase the 
availability of shallow water and off-channel habitat (Portland Harbor Natural Resource Trustee Council 2012).” 

-From the Clackamas Partnership Strategic Action Plan 
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◀Figure 61. Fish distribution and fish 
passage barriers within the North 
Clackamas Watershed boundaries (Oregon 
Department of Fish and Wildlife data and 
Inter-Fluve, 2020). See fish passage barrier 
removal restoration action area for the 
passability status. 
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2.10.1(d) Cold Water Refugia  

The cold water refuge criteria for salmon and steelhead migration in the Lower Willamette River are (ODEQ, 2020): 
1. Numeric criterion 20°C as a 7-day average daily max (7-dadm) 
2. Cold Water Refuge narrative criterion from Oregon Administrative Rules (OARs) 

a. OAR 340-041-0028(4)(d) .......In addition, these water bodies must have cold water refugia that are sufficiently distributed so as to allow salmon and 
steelhead migration without significant adverse effects from higher water temperatures elsewhere in the water body. 

b. OAR 340-041-0002(10) “Cold Water Refugia” means those portions of a water body where, or times during the day when, the water temperature is at least 2 
degrees Celsius colder than the daily maximum temperature of the adjacent well-mixed low of the water body. 

 
Migration corridors are typically large river channels that can’t be shaded by vegetation; CWR are necessary for fish within warmer waters so they can travel without adverse 
effects. Water temperature data for other Willamette tributaries in the North Clackamas watersheds is lacking and has been identified as a gap for current and future 
restoration projects (Inter-Fluve, 2020). The Council currently understands that Kellogg Creek is cooler than the Willamette even with the dam in September based on forward-
looking infrared measurements and that Boardman Creek is cooler than the Willamette based on a local meteorologist's spot temps after the heat dome. This is partial and 
anecdotal data. Rinearson Creek is cooler than the Willamette River and the pulse of cold water in summer from the Clackamas remains close to the right shore of the 
Willamette River as far up as the mouth of Rinearson Creek (ODEQ, 2020).  

 
With the current lack of information on stream temperatures and the abundance of juvenile and adult fish species in the North Clackamas watersheds there is not significant 
knowledge to have an opinion about the current availability and distribution of CWRs (Lower Willamette CWR report). The Council is currently working on a temperature study 
in the Watersheds to better understand the CWR potential at the confluences of the creeks with the Willamette River. 
 
The hydrogeologic setting should support multiple groundwater seeps and springs especially in the lower Kellogg-Mt. Scott watershed (see Geology and Groundwater). All of 
the watersheds have potential to contribute cold water at their confluences with the Willamette River, though the presence of in-line ponds (Kellogg Lake, River Forest Lake 
and the former dam impoundment on Rinearson Creek) may negate this effect.  

2.10.1(e) Ecological Systems and Species Indicators  

In addition to fish species, the North Clackamas watersheds support or have the potential to support state listed conservation strategy species. There is very little data on 
wildlife presence and distribution within the North Clackamas watersheds. Data from Oregon Department of Fish and Wildlife (ODFW) and Oregon Biodiversity Information 
Center (ORBIC) indicate that there may be a variety of strategy species within the watershed including the Western Painted Turtle (Chrysemys picta bellii) and the Northern 
Red-legged Frog (Rana aurora). The species categorized as rare, threatened, or endangered are often associates of a dwindling habitat type. The spatial distribution of 
conservation species has many gaps, as the only available data with scientifically verified sightings are derived from iNaturalist. In Table 13 below there is a predictive indicator 
of the number of unique species or species richness in the North Clackamas Watershed, including federally listed species, ORBIC rare species, state strategy and non-strategy 
species. There have also been accounts of Rubber Boa, Gopher Snake, and other vertebrate presence through information collected locally which may not be considered as 
state listed sensitive species but are exceedingly rare in urban environments. There are also records of insects and other invertebrate species including dragonflies that have not 
yet been submitted for verification in iNaturalist. Some rare or recently observed/recorded species may not be reflected in our summary tables. A complete database of known 
species and abundance counts as well as on ground survey locations are needed to verify and spatially map these indicators of unique species in the watershed. 
 
Further breakdown of the predictively modeled ecologically and biologically relevant information for the North Clackamas Watershed by stream name within HUC 12 
watersheds are listed in Table 13. These are indicators for the types of aquatic and non-aquatic species that could be found in the watershed. There are up to 26 habitat types or 
ecological system types found within or adjacent to North Clackamas watershed boundaries. Below we detail associated habitat types and the species that could become 
threatened if their habitat continues to decline. On the ground verification of the following species are needed to make decisions about specific habitat restoration strategies to 
support these wildlife species and the habitat they rely on. A few species of rare or threatened plants may have been observed in the watershed boundaries including Tall 
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bugbane (Cimicifuga elata) and Horse chestnut (Aesculus hippocastanum). Other species like Lawsons cyprus and Water fern have been identified in adjacent watersheds. These 
observations need to be verified.  
 
Table 13. Indicators of the number of unique vertebrate species (richness) that could be found in the North Clackamas Watershed, derived from the Oregon Compass 
Biodiversity viewer in 2021. The web viewer is a tool that produces predictive biodiversity reports on the watershed HUC 12 scale. These include aquatic species as well as upland 
(non-aquatic) species predicted to occur and do not represent on the ground information acquired in the watershed for which surveys are recommended to confirm. For the latest site-
specific observation/abundance counts refer to databases such as ORBIC, iNaturalist and ODFW by request. One utility of this table is to highlight the importance of protecting the 
watershed, which can have as many as 32 different aquatic species within or in the vicinity of Kellogg Creek for example. Note: This watershed HUC 12 summary is not the same scale 
and extent as the North Clackamas Watersheds referenced throughout this report and should only be considered a guideline until more localized data is available. 

HUC 12 Name- Associated Stream/Creek # of unique aquatic species # of unique non-aquatic species Total # of unique species 

Kellogg Creek 32 44 76 

Lower Johnson Creek 31 49 80 

Oswego Creek- Willamette River 31 47 80 

Rock Creek-Clackamas River 37 56 93 

 
 
 
 
 
 
Table 14. Relevant Habitat types, State Listed Sensitive and Sensitive-Critical Strategy Species in or adjacent to the North Clackamas Watershed area. Habitat Types 
derived from NWGAP Ecological Systems by HUC 12 Watershed via Oregon Compass Biodiversity viewer in 2021. Aquatic and Non-Aquatic Associated species derived from Oregon 
Compass Biodiversity Viewer, iNaturalist, and ODFW correspondence. 

Summary Ecological Systems and Sensitive Wildlife in the North Clackamas Watershed 
(Sensitive or Sensitive-Critical Status derived from Oregon Compass Biodiversity Viewer) 

Ecological Systems (broad habitat types) Aquatic Associated Sensitive Species  Non-Aquatic Associated Sensitive Species 

Prevalent based on estimated % area size in North 
Clackamas HUC 12 Watersheds, otherwise specified 
watershed noted* 
 
Westside Douglas fir or Madrone 
Big leaf maple-Douglas fir 
Red alder or Bigleaf Maple 
Oregon White Oak-Ponderosa Pine 
Oregon White Oak 
Westside forested or shrub wetland 
Estuary/intertidal Mudflat  
(Oswego Creek-Willamette River only) 
Westside Montane Riparian  

Sensitive-Critical (SC) 
Yellow breasted chat 
Red necked grebe 
Purple martin 
Western pond turtle 
Painted turtle 
Townsend's big-eared bat 
 
Sensitive (S) 
Olive sided flycatcher 
Silver-haired bat 
California myotis 
Fringed myotis 

Sensitive-Critical (SC) 
Western meadowlark 
Vesper sparrow 
Oregon slender salamander 
 
Sensitive (S) 
Acorn woodpecker 
Chipping sparrow 
Western bluebird 
Mountain quail 
Pileated woodpecker 
Red tree vole 
Western gray squirrel 

https://tools.oregonexplorer.info/OE_HtmlViewer/index.html?viewer=biodiversity
https://tools.oregonexplorer.info/OE_HtmlViewer/index.html?viewer=biodiversity
https://tools.oregonexplorer.info/OE_HtmlViewer/index.html?viewer=biodiversity
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Summary Ecological Systems and Sensitive Wildlife in the North Clackamas Watershed 
(Sensitive or Sensitive-Critical Status derived from Oregon Compass Biodiversity Viewer) 

Ecological Systems (broad habitat types) Aquatic Associated Sensitive Species  Non-Aquatic Associated Sensitive Species 

(Rock creek- Clackamas River only) 
 
Least Prevalent based on estimated % area size in North 
Clackamas HUC 12 Watersheds, otherwise specified 
watershed noted 
 
Freshwater mudflat 
Freshwater Marsh, Riparian, Lowland Prairie, Savanna, Shrub 
Wetland, Wet Prairie, Forested wetland 
Oak-Red Alder/Bigleaf Maple 
Moist Western Hemlock-Douglas fir 
Oregon White oak  
(<1% Lower Johnson Creek) 
Westside Douglas fir or Madrone  
(<1% Kellogg Creek) 
Lowland Riparian or Prairie  
(<1% Rock creek-Clackamas River) 
—-- 
 
*Developed land area including low to high development 
intensity is greatest in Kellogg Creek and Oswego Creek-
Willamette River 
And 
Developed Land area including Agriculture is greatest in 
Rock creek-Clackamas River) 

Long-legged myotis 
Western toad 
Cope’s giant salamander 
Cascade torrent salamander 
Harlequin duck 
 
*Northern red legged frog is a sensitive aquatic 
associated species noted by ODFW as occurring in the 
area, but is not indicated in the Oregon Compass 
Biodiversity viewer. 
 
 

American pika 
Clouded salamander 
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2.10.2 Riparian & Wetland Habitat 

WHAT  
Assessment & Gaps 

SO WHAT 
Implications for Watersheds 

Riparian habitat and flowing water cover 1.9% and wetlands make up 5% of the 
watersheds area among varied land use conditions and zoning.  
 
Much of the historical wetlands have been developed, are now residential, and 
lack historic vegetation. 
 
In addition to in-stream benefits, intact and healthy riparian areas are considered 
critical wintering habitat and provide necessary habitat connectivity for birds, 
amphibians, reptiles, and mammals. 

A variety of restoration tactics and collaborative efforts are needed across the watersheds.  
 
Streamside Stewards sites are well-placed in high class riparian areas along Kellogg Creek. There are 
many expansion opportunities across the watersheds. 
 
An organization or coalition of organizations needs to step into the data management role to compile 
biological and habitat information for coordinating efforts. Engaged community members could provide 
crowd-sourced data. 

NOW WHAT 
Strategies: 

● Strategy 1 - Conserve and restore strategically located riparian habitat corridors along streams 
● Strategy 5 - Restore overflow and floodplain/wetland connections for off channel habitat and flood storage 
● Strategy 6 - Conserve and increase upland tree canopy 
● Strategy 14 - Mobilize watershed health advocates to participate in , decision-making processes such as technical advisory committees, planning committees, funding allocations, 

and other public input roles 
● Strategy 15 -Increase safe, inclusive and welcoming access to nature opportunities 
● Strategy 16 - Establish interjurisdictional monitoring network across to collect, share, and interpret data in the watersheds function and to fill gaps in critical information 
● Strategy 19 - Provide hands-on opportunities for community members to learn about the watersheds and engage in stewardship that meet their diversity of needs 
● Strategy 20 - Identify locations where bank armoring can be removed and banks restored with native vegetation to slow flood flows, improve bank storage opportunities, and 

provide shade 
● Strategy 21 - Prevent invasive species from impacting restoration success 
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2.10.2(a) Riparian 

Riparian habitat and flowing water cover 1.9% of the watersheds area (Figure 61). During a period of rapid growth in the 1970s and 1980s, riparian and aquatic habitat was 
altered significantly or eliminated altogether (Inter-Fluve, 2019). Most riparian habitat now lies within privately owned land, particularly upper Kellogg Creek and River Forest 
Creek. The lower portions of Mt. Scott Creek and Philipps Creek lie mostly within the industrial and mixed-use residential zones. The main threats facing riparian habitat 
include land development, sedimentation, vegetation removal, creek channelization, erosion, and invasive species. Surveys done in 1997 and 2003 found that much of the 
riparian habitat was not able to provide sufficient stream shading, especially in Upper Kellogg Creek (Inter-Fluve, 2019). 

2.10.2(b) Riparian Associates  

Riparian habitat includes the interaction between flowing freshwater streams and rivers with land that often provides a variety of snags and downed wood that are 
useful to many types of wildlife. These habitats are distinct from the surrounding land because of the presence of water that influences soil type and vegetation 
characteristics. Riparian areas are considered critical wintering habitats for Northern Red-legged Frogs (Rana aurora) migrating between aquatic breeding habitats and 
terrestrial areas and often provide necessary habitat connectivity for birds, amphibians, reptiles, and mammals (ODFW, 2016).  
 
Other species of concern in North Clackamas watersheds’ riparian areas include Rough-skinned Newts (Taricha granulosa), Western Redback Salamanders (Plethodon 
vehiculum), and Ensatina salamanders (Ensatina eschscholtzi).  

2.10.2(c) Wetlands 

Wetlands make up 5% of the total watersheds area. Approximately two thirds of the mapped wetlands are connected with surface water streams compromising approximately 
95% of the total mapped wetland area. Much of the historical wetlands have been developed and are now residential and lack historic vegetation (Inter-Fluve, 2019). Large 
wetland complexes in the watersheds include Minthorn Springs, Three Creeks, and Hearthwood (Kellogg-Mt. Scott) and Glen Echo and Olson Wetlands (Rinearson). Several 
recent restoration projects have targeted wetland enhancement and reconnection with locations at Boardman-Rinearson and Three Creeks Natural Area. Wetland habitats 
face a variety of threats including development, altered water regimes, invasive species pressure, and pollution. An increase in pollution affects water quality and nutrient levels 
which, as water evaporates during the warmer seasons, can lead to toxic algal blooms (ODFW, 2016).  

 
 
 
 
 
 
 
 
 
 

Table 15. Percent wetland cover within each watershed in North Clackamas (2022). 

Watershed Percent Wetland 

Boardman 2% 
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Kellogg-Mt. Scott 6% 

Rinearson 3% 

River Forest 0% 

Willamette Drainage 0% 

Grand Total 5% 

2.10.2(d) Wetland Associates  

Wetland associates often require still-water habitat that persists for a prolonged period of time. Current strategy wetland associates within the North Clackamas 
watersheds and adjacent watersheds include the Northern Red-legged Frog (Rana aurora), Oregon Slender Salamander (Batrachoseps wrightii), and the Western Toad 
(Anaxyrus boreas).  
 
Other species that could be at risk due to dwindling wetland habitat include the Pacific Treefrog (Pseudacris regilla), native turtles, and the Rufous Hummingbird 
(Selasphorus rufus).  
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2.11 Upland Habitat 

WHAT  
Assessment & Gaps 

SO WHAT 
Implications for Watersheds 

Upland habitats are important for watershed health and hydrologic 
function. Intact tree canopy can intercept rainfall, protect soils, and 
reduce flooding downstream.  
 
While there is little available data on wildlife presence in North 
Clackamas watersheds, there is evidence to suggest that there is 
potential for conservation and restoration of the strategy upland 
habitats and protection of a variety of strategy species. 
 
North Clackamas watersheds have a high concentration of oaks for the 
Metro region, providing an opportunity for oak woodland restoration, 
which is a strategy habitat that is becoming more and more fragmented 
and is found primarily on private land. Transition zones from aquatic to 
upland habitats are biodiversity hotspots.  
  
Better data is needed to monitor for the presence, distribution of 
wildlife species across the habitats found in the North Clackamas 
watersheds.  

Transition zones from aquatic to upland habitats are biodiversity hotspots. Focused restoration activities to conserve 
and protect forested habitat in proximity to the riparian areas will be a priority for upland restoration.  
 
Oak woodlands are a priority for restoration and conservation efforts. 
 
An organization or coalition of organizations should step into the data management role to compile biological and 
habitat information for sharing and coordinating efforts. Engaged community members could provide crowd-
sourced data that is needed.  
 
Regional connectivity models will be available through Metro after 2022. However, additional needs include building 
more localized connectivity model scenarios (using conservation and connectivity tools such as  Circuitscape or 
Omniscape Programs developed by the Nature Conservancy) and identifying anchor points (habitat or management 
areas of interest) to highlight monitoring areas. Coordinated survey efforts will be needed to compile habitat 
permeability information and verify potential connectivity on the ground using the Metro Habitat Connectivity 
Assessment Toolkit. This tool compiles information of observed wildlife/plant species, canopy cover, impervious 
surface cover, road networks, barriers to wildlife movement and quality/quantity of habitat into a single score that 
can be used to compare areas of interest or areas over time (pre and post restoration). 

NOW WHAT 
Strategies: 

● Strategy 2 - Conserve and restore transition zones between riparian zones and upland forested areas 
● Strategy 6 - Conserve and increase upland tree canopy 
● Strategy 8 - Promote native oak conservation and habitat restoration in strategic habitat areas identified in the 2015 Oregon Conservation Strategy and oak woodland cluster areas 
● Strategy 13 - Develop creative public educational materials to showcase the ecological diversity and importance of healthy North Clackamas watersheds for people such as multi-

media marketing materials and demonstration projects 
● Strategy 14 - Mobilize watershed health advocates to participate in , decision-making processes such as technical advisory committees, planning committees, funding allocations, 

and other public input roles 
● Strategy 15 -Increase safe, inclusive and welcoming access to nature opportunities 
● Strategy 16 - Establish interjurisdictional monitoring network across to collect, share, and interpret data in the watersheds function and to fill gaps in critical information 
● Strategy 19 - Provide hands-on opportunities for community members to learn about the watersheds and engage in stewardship that meet their diversity of needs 
● Strategy 21 - Prevent invasive species from impacting restoration success 

2.11.1 Oak Woodlands 

Oak Woodlands cover 1.8% of the North Clackamas Watershed according to the ODFW Strategy habitats designations (2015), however White Oak surveys collected for 
Biohabitats Oak Connectivity assessments produced in (2020-2021) show presence of 6,653 white oak trees in the watersheds (Figures 62-63). Clustering occurs in pockets 

https://conservationcorridor.org/corridor-toolbox/programs-and-tools/circuitscape/
https://conservationcorridor.org/corridor-toolbox/programs-and-tools/omniscape/
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spatially distributed across much of the watersheds area. Refer to the Metro White Oak Data Mapper for coverage values and oak location data in detail. According to the 
Urban Greenspaces Institute, North Clackamas watersheds have a high concentration of oak presence. Additional analysis of oak woodland corridor potential and proximity to 
other restoration sites in the watersheds may provide opportunities for actions such as feasibility for revegetation or conservation of existing habitats. Oak habitats continue to 
be fragmented and much of the remaining oak habitat is located on privately owned land. Oak habitats are not often included within Habitat Conservation Areas and therefore 
lack their regulatory protections (see Figures 64-68 to see the % strategy habitat outside of HCAs by watershed). The loss of oaks, especially large diameter oaks, are of 
particular concern because oak trees have a slow growth rate, which makes restoration a longer-term process. Restoration is further hindered by poor performance in 
reproduction and recruitment of younger oak trees in many areas (ODFW, 2016). Fire suppression also impacts oak habitat as Douglas firs encroach and eventually shade out 
oak trees, seedlings, and other plants that are oak associates. The protection of oak woodlands will require active management to avoid canopy succession to conifer-
dominated habitats. Oaks are helpful for climate change effects as they are persistent, fire-resilient, low-volume, drought-hardy, and utilized or spread by wildlife. The 
restoration of oaks is more than just for biodiversity conservation, but for the human communities living in the urban interface of North Clackamas. 
 

https://drcmetro.maps.arcgis.com/apps/MapSeries/index.html?
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◀Figure 62. Map density of white oaks (Biohabitats 2021 data, request from Metro) within a search radius of 90 meters to determine clustering of surveyed oak presence 
points in the North Clackamas 
Watershed. Several clusters occur 
adjacent to Rinearson and Boardman 
creek watershed’s eastern edge and 
bordering Kellogg-Mt. Scott watershed. 
Clusters also occur along the northern 
portion of the Willamette Drainage 
watershed. A particularly dense cluster 
occurs on Mount Talbert in the Kellogg-
Mt. Scott Watershed as well as on 
private lands on Oatfield Ridge. 
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Figure 63. Map illustrating current Oak coverage in the North Clackamas Watershed (Metro Oregon White Oak Data Viewer). Based on 2.5 ac and 10 ac grids. Darker areas 
represent >30% oak coverage. Databases and reports for Oak in the Metro region are currently available as a web map from 2020 and reports from Biohabitats showing connectivity 
of oak and other analysis. This data can be accessed and downloaded through the Oregon White Oak Data Viewer. 
 
Figures 64 - 68 show the percentages of the watersheds’ area covered mapped as Oregon Conservation Strategy habitats beyond the limits of the Metro Title 13 habitat 
inventory areas across the watersheds. Large percentages of the watersheds’ oak woodlands do not occur within the Title 13 areas and may need additional protection from 
development impact through easements or acquisitions. 

https://drcmetro.maps.arcgis.com/apps/MapSeries/index.html?appid=c79f386100d340e2999ea7ec6e1dc0d4
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Figure 64 (left). Oregon Conservation Plan strategic habitats outside of the Title 13 habitat inventory areas within the Boardman Creek watershed. Figure 65 (right). 
Oregon Conservation Plan strategic habitats outside of the Title 13 habitat inventory areas within the Kellogg-Mt. Scott Creeks watershed. 
 



 

North Clackamas Watersheds Action Plan – Appendices  |  July 2022  |   Page 110 of 252 

 

 
Figure 66 (left). Oregon Conservation Plan strategic habitats outside of the Title 13 habitat inventory areas within the Rinearson Creek watershed. Note: Glen Echo and 
Olsen wetlands are within the Title 13 habitat inventory areas. Figure 67 (right). Oregon Conservation Plan strategic habitats outside of the Title 13 habitat inventory areas 
within the River Forest Creek watershed. 
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Figure 68. Oregon Conservation Plan strategic habitats outside of the Title 13 habitat inventory areas within the Willamette Drainage watersheds. 
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2.11.2 Oak Woodland Associates 

The canopy structure, openness and food resources oak woodlands provide are necessary for some wildlife. Oak habitat is associated with floral resources for insect 
populations, nesting and den sites, and microhabitat for mosses and lichens. Due to land conversion, conifer forest-encroachment, and subsequent canopy shading, 
oak and oak woodland associated species diversity is greatly reduced as oak stands become increasingly fragmented and isolated (ODFW, 2016). Threatened Western 
Gray Squirrels rely upon oak habitat, in addition to bird species like dark-eyed juncos, nuthatches, wild turkeys and pileated woodpeckers. Over 200 wildlife species 
have been shown to utilize Oregon White Oak habitat in some way (Vesely and Tucker, 2004). 
 
There is great potential for upland connectivity restoration particularly for oak habitats and associated wildlife species in North Clackamas. North Clackamas contains 
many oaks and potential for oak permeability or movement between oaks by wildlife. Oak-woodlands surrogates include Western Gray Squirrel and White-breasted 
Nuthatch which represent a suite of other oak-associated species. The predictive habitat permeability map and focused HCA (Habitat Conservation) target areas 
indicate numerous patches throughout the watersheds, particularly in upland-riparian stretches of Kellogg Creek, areas neighboring North Mt. Scott neighborhoods 
and adjacent to golf courses, Highland Loop, bike trail areas along Oak Grove, the bluff apartments in the Willamette drainage, surrounding Concord between River 
Forest-Boardman-Kellogg Watershed, and numerous patches between Boardman-Kellogg Watershed (red circled regions on map). Refer to Section 3.4 Habitat 
Connectivity for potential connectivity assessment areas and recommendations. 
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◀Figure 69. Predicted Oak-
associated surrogate species 
movement in North 
Clackamas Watersheds. 
Habitat permeability can be 
interpreted as movement 
capability for the many 
vertebrate species the 
surrogate represents. Oak-
woodlands and savanna 
surrogate species used in this 
map include Western Gray 
Squirrel (Sciurus griseus) and 
White-breasted Nuthatch 
(Sitta carolinensis). Areas 
showing less than 50% 
prediction for movement are in 
light shade orange and areas 
showing greater than 50% 
prediction for movement are in 
dark shade orange. These 
areas are not representative of 
local connectivity but 
connectivity can be modeled 
using information such as 
minimum patch size, species 
presence locations, or natural 
areas/jurisdictions as anchor 
points between potential 
habitats. Northern alligator 
lizard is also considered an 
oak-surrogate for the Metro 
region however this was 
omitted due to 
minimal/unconfirmed 
sightings. Refer to the Metro 
Connectivity Toolkit for further 

information. 

2.12 Non-native Invertebrate or Plant Species 

WHAT  SO WHAT 



 

North Clackamas Watersheds Action Plan – Appendices  |  July 2022  |   Page 114 of 252 

 

Assessment & Gaps Implications for Watersheds 

Non-native, invasive species are a threat to conservation and restoration. 
 
Spatial data is limited and/or not organized in an accessible place. Analysis is limited.  
 
Invasive plants are the majority of the invasive species concerns in the North Clackamas 
Watersheds.  
 
A variety of invasive species management activities are needed to implement an effective 
program.  

Complete invasive species management across the landscape is likely not feasible. However, 
prioritization of activities and a variety of invasive species management program efforts 
coordinated between organizations will be key for protection of the watersheds’ resources and 
past restoration investments. 
 
 

NOW WHAT 
Strategies: 

● Strategy 1 - Conserve and restore strategically located riparian habitat corridors along streams 
● Strategy 2 - Conserve and restore transition zones between riparian zones and upland forested areas 
● Strategy 21 - Prevent invasive species from impacting restoration success 

 
The Oregon Invasive Species Council describes non-native invasive species as “animals, plants, and microorganisms that are not native to Oregon and once here can reproduce 
so vigorously that they replace our native species.” Aggressive non-native species threaten ecosystem health by changing habitat functionality, competing with native species, 
reducing biodiversity, and in some cases, extirpating native species. Displacement of native species and disruption of habitats poses a threat to natural resources at large, but is 
especially concerning for restoration sites, corridors, and smaller patches with more edge area and invasive plant pressure.  
 
At the local watersheds scale, several non-native species have been detected and are established within North Clackamas watersheds but the data is not complete (Figure 70). 
The majority of the available data provides that the majority non-native species are plants, though the Asian Clam (Corbicula fluminea) has 15 listed occurrences near streams. 
Aquatic nuisance species can detract from restoration progress if they are competing with native species, disrupting natural food webs, and/or further degrading microhabitats 
that species depend on for survival. In addition to plant and invertebrate invasive species surveys, inventorying fish and wildlife invasive species in the North Clackamas 
Watershed is recommended. Nutria has been identified in the Boardman wetlands.  
 
Non-native plant species are more common throughout the watersheds (Figure 70). The most prevalent species based on survey effort and abundance counts include: 
Knotweed (Reynoutria japonica), Garlic Mustard (Alliaria petiolata), Butter-bur (Petasites japonica), and Himalayan Blackberry (Rubus armeniacus) (Figure 71). Non-native 
species most commonly found in riparian areas (within 20 meters of a stream) include Japanese and Bohemian Knotweed (Reynoutria japonica), Garlic mustard (Alliaria 
petiolata), Purple foxglove (Digitalis purpurea), Herb Robert (Geranium robertianum), and Yellow Flag Iris (Iris pseudacorus) (Figure 72). In addition to the findings from the iMap 
Invasive data, English ivy has also been identified as an invasive vegetation that has been a struggle to control at many sites in North Clackamas. 
 

https://www.oregoninvasivespeciescouncil.org/
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Figure 70. Areas in the North Clackamas Watershed where invasive species are not recorded and where clustered monitoring efforts are located (Data Source: 
iMapInvasives 2021 invasive species submissions). This may not reflect actual spatial spread or species abundance on the ground and target invasive species monitoring. Within 
sparsely concentrated or gap areas additional monitoring is needed particularly at Streamside Stewards Program areas and Habitat Conservation Areas classified as having riparian 
impact. These areas indicate where more effort or revisitation could be made to evaluate changes between past and present abundance counts and expand invasive species 
monitoring outside of heavily surveyed public parks and natural areas.  
Those species with the lowest abundance counts may not reflect prevalence of these species accurately (Figure 71-72). Invasive species presence (particularly those in clustered 
concentrations) are predominantly those targeted in existing monitoring programs rather than what is actually present in the North Clackamas Watershed. Both spatial and 
temporal monitoring efforts are needed to reflect on the ground conditions beyond parks and natural areas.  
 
Invasive species management is a long-term, constant need both for on-going maintenance as well as early detection and eradication of new invasive species before they 
become established. Effective invasive species management programs will include prevention activities, early detection monitoring, rapid response measures, consistent multi-
year control and management, outreach, as well as coordination of information and shared efforts (OISC, 2017). Implementing a full suite invasive species management 

https://www.imapinvasives.org/
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program is costly and not typically feasible for one organization alone. Coordinated efforts and sharing resources will increase the capacity of the organizations in the 
watersheds to address invasive species management. 
 
 
 

 
Figure 71. Sum counts of non-native invertebrates and plants found in the North Clackamas Watershed (Data Source: iMapInvasives 2021) by common name. Complete 
species names and list can be found using the iMapInvasives databases for up to date information.  
 
 

https://www.imapinvasives.org/
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Figure 72. Sum counts of non-native invertebrates and plants found within 20 meters of streams in the North Clackamas Watershed (Data Source: iMapInvasives 2021) by 
common name. Complete species names can be found using the iMapInvasives databases for up to date information.  

  

https://www.imapinvasives.org/
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2.13 Connectivity 

WHAT  
Assessment & Gaps 

SO WHAT 
Implications for Watersheds 

Habitat connectivity for fish and wildlife is challenging in a populated environment, but 
not impossible and has succeeded elsewhere in the region. 
 
Available information stems from spatial models. Additional ground-truthing and field 
data collection will be needed to demonstrate actual intact corridors. 
 
The surrogate species approach for corridor modeling helps to focus efforts where 
permeability may be highest. 
 

Focused strategies for connectivity expanding sites from core (large) habitat patches, focusing 
restoration efforts around transition zones between riparian and upland habitats, and leveraging the 
patchwork of “stepping stone” habitat in between patches such as backyard habitats.  
 
Coordinated, cross-agency advocacy and good data are important for the long-term focus of 
conserving habitat for fish & wildlife corridors.  
 
An organization or coalition of organizations should step into the data management role to compile 
biological and habitat information for sharing data and coordinating efforts. Engaged community 
members could provide crowd-sourced data that is needed.  

NOW WHAT 
Strategies: 

● Strategy 1 - Conserve and restore strategically located riparian habitat corridors along streams 
● Strategy 2 - Conserve and restore transition zones between riparian zones and upland forested areas 
● Strategy 5 - Restore overflow and floodplain/wetland connections for off channel habitat and flood storage 
● Strategy 6 - Conserve and increase upland tree canopy 
● Strategy 8 - Promote native oak conservation and habitat restoration in strategic habitat areas identified in the 2015 Oregon Conservation Strategy and oak woodland cluster areas 
● Strategy 13 - Develop creative public educational materials to showcase the ecological diversity and importance of healthy North Clackamas watersheds for people such as multi-

media marketing materials and demonstration projects 
● Strategy 14 - Mobilize watershed health advocates to participate in , decision-making processes such as technical advisory committees, planning committees, funding allocations, and 

other public input roles 
● Strategy 21 - Prevent invasive species from impacting restoration success 

 
Both aquatic and upland habitat connectivity can benefit from or be integrated into watershed planning and restoration projects. The Metro region currently has several 
connectivity based projects underway including connectivity maps produced using guidelines from the Metro Wildlife Habitat Connectivity Toolkit as well as Oak connectivity 
developed by Metro (Data Source: Biohabitats 2020-2021). These projects center on regional levels of connectivity, identifying potential movement corridors, stepping stone 
habitats, past and future connectivity or opportunities for further restoration of existing habitats in the developed environment.  
 
Predictive habitat permeability maps in the North Clackamas watershed shows potential areas where wildlife will frequent and move through (representing potential 
movement capabilities for wildlife across the urban landscape). Several strategies can be implemented locally and further explored using the habitat permeability and 
connectivity models. These include setting anchor points (starting and ending locations for potential connectivity) such as between locations of interest, Parks/Natural areas, 
specific jurisdictions, critical patch size requirements for species, and associated conservation strategy habitat (HCA) for surrogate species and habitat groups. Although the 
Three Creeks Natural Area, Mt. Talbert, Elk Rock Island, and Scouters Mountain areas may be considered large core areas for habitat and we should create “stepping stone” 
habitats dispersed throughout the developed areas. These could include backyard habitats, small parks/recreation areas, and oak patches or riparian corridors. Although 
focusing on smaller, dispersed habitats are less manageable from a restoration manager or agency perspective, however tax lots and resident communities that have been 
identified using connectivity analysis models are important to include. Even fragmented habitats benefit from connectivity assessment restoration, outreach where individual 
contributors can assist a vast number of wildlife species traveling between riparian-upland areas. This would involve collaborations between multiple strategies and 
stakeholders as well as development of pamphlets and voluntary assessments to help identify barriers and inventory wildlife movement including but not limited to species 
identification, access to structural diverse canopy, water sources, fencing, roads, impervious surfaces, and downed woody debris inventory (Metro Wildlife Habitat Connectivity 
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Assessment Toolkit). Identifying transitional areas between aquatic-upland habitats can be accomplished by merging multiple surrogate species of the Oak woodlands and 
Wetlands habitat groups. Higher Permeability areas may contain core habitats while lower dispersed permeability areas may represent transitional or degraded habitat for 
wildlife associates. One example strategy is to overlay Action areas and Habitat Conservation Areas (HCA, such as both riparian and upland areas within different class levels) 
on top of permeability maps in order to narrow down potential target sites for evaluated connectivity. This would help identify areas that are currently unprotected (See section 
3.4 Habitat Connectivity).   
 
Surrogate species represent many species associated with particular habitat groups that are relevant to the watershed (Oak Woodlands and Wetlands). Wildlife selections were 
made based on criteria including representation of key habitat types in the Intertwine region. Key habitats were identified as wetlands, conifer-hardwood forests, and oak 
woodlands/oak savanna. Species selected with the respective habitat association are shown here. Some species represent multiple habitat types, similar to indicator species 
but represent a wider suite of habitat, mobility, and taxa associations and so are repeated in the figure.  
 

 
Figure 73. Selected Surrogate Species for the Metro Wildlife Habitat Connectivity Assessment Toolkit. 

Similar to indicator species but based on mobility and taxa diversity within habitat groupings. 
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On-the-ground surveys are required to validate predictive connectivity models. In addition to acquiring habitat permeability models, the other crucial piece of the process is to 
locate broad areas where the highest permeability is predicted to exist in the watershed (Figure 69 in Oak section and 74 represents the top 50% permeability areas, original 
data sources for habitat permeability maps can be requested through Metro).  
 
In the urban-natural landscape throughout the watershed there may be complex interactive effects between development, roadways, and connectivity restoration potential 
which can sometimes be confined to narrow or small pathways between private lands. They may also overlap with existing communities of people and urban development, 
housing or transportation priorities across multiple agencies. Once broad permeable areas are identified (Figure 69 for oak uplands and Figure 74 for riparian permeability), 
managers can narrow down designated cores or target areas promoting greatest ease of movement for wildlife, meeting ideal conditions for habitat or revegetation projects, 
and feasibility studies across the watershed. Through conservation priorities such as managing backyard habitat outreach with private landowners or by locating projects 
targeted for road construction, the council can advocate for revegetation to reduce habitat gaps or for wildlife crossings (wildlife mortality and barrier mitigation).  
 

 
Figure 74. Predicted aquatic-associated surrogate species movement in North Clackamas Watersheds. Habitat permeability can be interpreted as movement capability for 
many vertebrate species the surrogate represents. Wetlands and open water surrogate species that have mobility between riparian or aquatic-upland environments used in this 
map include American Beaver (Castor canadensis) and Northern Red-legged Frog (Rana aurora). Areas showing less than 50% prediction for movement are in light shade blue and 
areas showing greater than 50% prediction for movement are in dark shade blue. These areas are not representative of local connectivity but connectivity can be modeled from these 
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permeability models by using information such as minimum patch size, species presence locations, or natural areas/jurisdictions as anchor points between potential habitats. See 
Metro Connectivity Toolkit for further information. Refer to Figure 69 for Oak associated surrogate species movement. 

CHAPTER 3. WATERSHEDS ACTION PLAN 

 

 
“[An] action plan provides a roadmap that everyone can point to, build a history of success, and know the direction they’re going. Every day you have it on your wall, 

and these are the things you’re working towards.”  

-North Clackamas Watersheds Action Plan Interviewee, 2021 

 
This action plan was co-developed with the North Clackamas Watersheds Council and its partners to support successful management and implementation of the resulting 
strategies and actions. It is not a plan only for the North Clackamas Watersheds Council. It is also a plan for the many agencies, nonprofit organizations, and other 
partners who have missions, management responsibilities, and policy and funding authority to improve the health of North Clackamas Watersheds. For the Plan to 
succeed, it must inform the strategies, workplans, and budgets of all the North Clackamas partners. 
 
The Plan integrates equity, climate change, and interjurisdictional collaboration and coordination into all aspects of increasing watershed health. Three practical lenses were 
developed as future desired conditions for the watersheds. These lenses centered community in the planning process because, to achieve healthy watershed goals, the 
following conditions must also exist:  

(1) The local community is engaged, connected, and understands and supports the actions needed for watershed health. Engagement is a two-way interaction. A 
community that is engaged is involved in decision-making, is able to access useful information, and has the resources to apply healthy watershed concepts. Engaged 
community members give more than their volunteer labor pulling invasive species and bring their unique skills, experiences and ideas to watershed health 
improvement through their daily actions. 

(2) Ecosystem services are distributed equitably and support resilience amidst climate change. An ethic of equity and environmental justice is necessary to enable 
climate resilient watersheds. The Environmental Protection Agency defines environmental justice as “the fair treatment and meaningful involvement of all people 
regardless of race, color, national origin, or income, with respect to the development, implementation, and enforcement of environmental laws, regulations, and 
policies. Environmental justice is achieved when everyone enjoys the same degree of protection from environmental and health hazards, and equal access to the 
decision-making process to have a healthy environment in which to live, learn, and work.”  

(3) Governments and community organizations work together to effectively and efficiently coordinate services. The North Clackamas watersheds span a complex 
web of jurisdictions, economic factors, development pressures, and upstream-downstream impacts in a highly populated and growing area. The only way to succeed 
is through cross-jurisdictional coordination in all cases of planning, policy development, action, and monitoring in the watersheds.  
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Figure 75. Macroinvertebrate monitoring. 
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3.1 Strategic Action Plan Framework 

The strategic framework for this plan was developed to provide guidance to the agencies and organizations operating across the five North Clackamas watersheds. 
Stakeholders expressed interest in the Watershed Action Plan, but each entity identified different values and objectives for how they would use the resulting information (See 
Appendix I for additional information on feedback about plan accessibility). Generally, the plan is structured in a common strategic plan format including goals, strategies, and 
actions.  
 
In this multi-watershed system there are multiple stakeholders who intend to use the plan with various objectives. Further, a given strategy or action may address multiple 
watershed health goals across more than one watershed. This complexity is a reflection of the complex watershed issues environment as well as inherent interconnectedness 
of watershed functions and jurisdictional responsibilities. To provide the most useful guidance, an “action area” and “opportunity area” framework emerged. Figure 76 outlines 
the general framework for how one might use this plan starting with their objective, such as a focus on one watershed or one outcome (such as reduced stream temperature). 
Each section of the Assessment in Chapter 2 summarizes relevant strategies to address limiting factors, watershed stressors, and current conditions.  
 
To guide strategic actions, the Watersheds Assessment and data analysis results include a series of Action and Opportunity Areas.  

● Restoration Action Areas are focused geographic priority areas based on best available information to support restoration actions. Action areas address both on-
the-ground and programmatic strategies, and provide flexibility to create project work plans that most directly address limiting factors, adapt to changing funding, 
management, or policy environments, and/or leverage collaborative cross-organizational efforts.  

● Connectivity Opportunity Areas Ease of mobility between riparian or upland environments is critical to maintain access to food or cover, biodiversity, migration, and 
life-history requirements such as nesting or reproduction for many organisms, yet another indicator of watershed health. In urban watersheds, many potential 
barriers to wildlife movement exist in the form of roads, size of natural habitat, and fragmentation. Riparian and Oak Woodland/Upland focused HCA Habitat 
Conservation Actions (derived from Title 13, outside of Stream Side Stewards Areas, no existing canopy) target areas were drafted to enable managers to identify 
unprotected, unvegetated areas in North Clackamas where there are predictive wildlife movement/high permeability and potential barriers to movement as well as 
minimum habitat patch (size and quality) requirements for wildlife. The connectivity opportunity areas are broad guidelines for narrowing down cross-agency 
collaborative opportunities for on-the-ground assessment. Where funding or resources may be limited computer-generated models for connectivity can be 
developed.  Connectivity assessment and verification is helpful for directing potential revegetation or habitat enhancement areas in the Watershed. Further steps are 
needed to complete connectivity assessment and feasibility studies.  Refer to the Metro Connectivity Toolkit for more information (Contact Metro).  

● Community Opportunity Areas are a portfolio of community, equity, and outreach focused areas to provide opportunities to explore community needs, advance 
equity-based activities, and harness community support to meet healthy watershed goals. These areas were highlighted using a combination of approaches 
including:  

○ Identification of community hubs: schools, affordable housing clusters, public parks and trails, and community centers 
○ Spatial analysis to provide a proxy for high-medium-gap access to water resources (See connected communities analysis described in Chapter 2) 
○ Overlay of data to support equitable investment of resources including Metro Regional Barometer’s equity focus areas to compare and contrast with 

Metro’s ongoing equity efforts and narrowed further with recent racial and English learner data from local schools; and  
○ Proximity to both current and proposed restoration action areas or sites  
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Figure 76. Generalized schematic for the framework of this action plan.  
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3.1.1 Watershed Health Goals 

 
North Clackamas Watersheds Goals for Healthy Watersheds are:  

I. Enhance habitat and connectivity for fish, wildlife, and people; 
II. Improve water quality by reducing contaminants and enhancing stormwater management; 

III. Sustain and enhance cold water 
IV. Improve flood storage and hydrology  
V. Integrate watershed health and development needs as the area’s population grows 

 
This plan identifies areas where the following will be most impactful at achieving these goals: 

● Riparian, floodplain and wetland enhancement (see Riparian and Wetland Action Areas).  
● In-stream action areas including fish passage improvements, off-channel habitat creation/enhancement, channel realignment, hyporheic restoration, large wood and 

bank treatments.  
● Upland restoration action areas to enhance aquatic-upland permeability and make it easier for terrestrial species to move and thrive within the watersheds. 

 
Twenty-one strategies have been identified. Each strategy description includes: 

● Associated assessments;  
● Corresponding maps (where appropriate); and 
● Highlighted “action areas.”  
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3.2 Strategies & Actions  

 
Restoration in populated environments requires a wider range of practices as compared to rural environments due to development placement and pressures, historical 
watershed management practices, and other factors discussed in Chapter 2. Watersheds Assessment sections. A diverse set of tools, partners, and types of activities are 
needed to establish restoration success. The seven recommended restoration action types provided by Inter-Fluve in the 2020 Rapid Bioassessment Report (Inter-Fluve, 2020) 
include a suite of options to support fish populations: 

● Riparian management,  
● Off channel habitat enhancement or creation,  
● Channel realignment,  
● Large wood placements,  
● Floodplain enhancement or creation,  
● Fish passage improvement, and 
● Natural bank treatments.  

 
These actions are primarily applicable to in-stream work and have been incorporated into the strategies and actions / action areas in the following sections.  
 

"Marketing is the best way to make a difference - to the most number of people.” -North Clackamas Watersheds Action Plan Interviewee, 2021 
 

This action plan includes a broader suite of activities beyond in-channel projects, including: 
● Restoration and Land Management 
● Science (research/assessment) 
● Policy and Regulation 
● Funding and Incentives 
● Education Oriented towards Behavior Change 
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Table 16. Strategies, Supporting Assessments, and Action Areas. 

Strategy 
Supporting Assessment(s) - Links below 
to Chapter 2 assessments 

Action Areas 

Strategy 1 - Conserve and restore strategically located riparian habitat corridors along 
streams  

● Watershed Function and Hydrology 
● Tree Canopy & Shade 
● Riparian & Wetland Habitat 
● Connectivity 

● Riparian and Wetland 
Action Areas 

Strategy 2 - Conserve and restore transition zones between riparian zones and upland 
forested areas 

● Tree Canopy & Shade 
● Connectivity 
● Riparian & Wetland Habitat 
● Upland Habitat 

● Upland Action Areas 
● Riparian and Wetland 

Action Areas 

Strategy 3 - Enhance in stream complexity and aquatic habitat, including enhancement 
of groundwater-surface interactions in-channel by placing large wood, removing bank 
armoring, potentially realigning channels, and/or connecting/creating off-channel areas 

● Watershed Function and Hydrology 
● Fish & Instream Habitat 

● In-Stream Action Areas 

Strategy 4 - Identify current springs and seeps and focus in-channel habitat complexity 
enhancements in these areas 

● Watershed Function and Hydrology 
● Fish & Instream Habitat 

● In-Stream Action Areas 

Strategy 5 - Restore overflow and floodplain/wetland connections for off channel habitat 
and flood storage 

● Watershed Function and Hydrology 
● Fish & Instream Habitat 

● Riparian and Wetland 
Action Areas 

Strategy 6 - Conserve and increase upland tree canopy  

● Built Environment Conditions 
● Watershed Function and Hydrology 
● Tree Canopy & Shade 

● Riparian and Wetland 
Action Areas 

● Upland Action Areas 
● Connected Communities 

Opportunity Areas 

Strategy 7 - Maintain and enhance infiltration of rainfall to groundwater (avoid 
redirection to surface water system) 

● Built Environment Conditions 
● Watershed Function and Hydrology 

● Upland Action Areas 
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Table 16. Strategies, Supporting Assessments, and Action Areas. 

Strategy 
Supporting Assessment(s) - Links below 
to Chapter 2 assessments 

Action Areas 

Strategy 8 - Promote native oak conservation and habitat restoration in strategic habitat 
areas identified in the 2015 Oregon Conservation Strategy and oak woodland cluster 
areas 

● Upland Habitat 
● Connectivity 

● Upland Action Areas 

Strategy 9 - Reduce volume of untreated/unfiltered stormwater entering creeks 
● Built Environment Conditions 
● Watershed Function and Hydrology 

● Upland Action Areas 

Strategy 10 - Prioritize and remove fish passage barriers 
● Fish & Instream Habitat ● In-Stream Action Areas 

Strategy 11 - Remove heat loads from in-line ponds, impoundments, and large roadway 
embankments and convert 'dead storage' (areas permanently pooled) to wetland and 
floodplain to slow flood flows and improve flood storage  

● Watershed Function and Hydrology 
● Riparian & Wetland Habitat 

● Riparian and Wetland 
Action Areas 

Strategy 12 - Address acute water quality impairments by removing direct connections to 
the stormwater system and providing spill interception. 

● Built Environment Conditions ● Restoration Action Areas 

Strategy 13 - Develop creative public educational materials to showcase the ecological 
diversity and importance of healthy North Clackamas watersheds for people such as 
multi-media marketing materials and demonstration projects 

● Fish & Instream Habitat 
● Connected Communities 

Opportunity Areas 

Strategy 14 - Mobilize watershed health advocates to participate in decision-making 
processes such as technical advisory committees, planning committees, funding 
allocations, and other public input roles 

● Future Development 
● Communities and People 
● Watersheds Key Players 

● Connected Communities 
Opportunity Areas 

Strategy 15 -Increase safe, inclusive and welcoming access to nature opportunities 
● Communities and People 

● Connected Communities 
Opportunity Areas 
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Table 16. Strategies, Supporting Assessments, and Action Areas. 

Strategy 
Supporting Assessment(s) - Links below 
to Chapter 2 assessments 

Action Areas 

Strategy 16 - Establish interjurisdictional monitoring network across to collect, share, 
and interpret data in the watersheds function and to fill gaps in critical information 

● Water Quality 
● Cold Water Refugia 
● Fish and Wildlife Communities 

● Upland Action Areas 

Strategy 17 - Establish water quality response network and procedures (to quickly 
identify water quality impairments and aid response 

● Water Quality  

Strategy 18 - Assess the need for replacing existing (undersized) conveyance 
infrastructure  

● Watershed Function and Hydrology 
● Stormwater and Surface Water 

Runoff 

● Riparian and Wetland 
Action Areas 

Strategy 19 - Provide hands-on opportunities for community members to learn about the 
watersheds and engage in stewardship that meet their diversity of needs 

● Communities and People 
● Connected Communities 

Opportunity Areas 

Strategy 20 - Identify locations where bank armoring can be removed and banks restored 
with native vegetation to slow flood flows, improve bank storage opportunities, and 
provide shade 

● Riparian & Wetland Habitat 
● Fish & Instream Habitat 

● Restoration Action Areas 

Strategy 21 - Prevent invasive species from impacting restoration success  
● Non-native Invertebrate or Plant 

Species 
● Restoration Action Areas 

 

 

3.3 Restoration Action Areas  

“Successful projects are designed and created to [both] take advantage of the low-hanging fruit and allow for the long game to succeed.” -Interviewee 
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3.3.1 Restoration Action Areas  

Many of the restoration actions are applicable across multiple watersheds and are associated with multiple strategies. This cross-linkage is a signal of a resilient system with 
synergistic benefits. The spatial watershed assessment identified several Restoration Action Areas generally organized by uplands, riparian and wetland, and in-stream actions. 
Figures 78, 79 and 80 give an overview of the action areas across the watersheds. Each action area is explained in more detail in the following sections and the source GIS data 
has been provided to NCWC. 
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Figure 77. Upland restoration action areas (2022). This map shows the total extent of possible action areas. Each restoration action is further explained with maps specific 
to each action in the rest of this section. See figure 62 for metro oak inventory areas in addition to oak woodlands strategy habitats shown here. 
 

 
Figure 78. Riparian and wetland restoration action areas in the North Clackamas watersheds (2022). This map shows the total extent of possible action areas. Each 
restoration action is further explained with maps specific to each action in the rest of this section. 
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Figure 79. In-stream restoration action areas (2022). Note: In-line ponds label for Phillips Creek Detention Ponds is missing from map, located north of Dean Creek but is 
incorporated in the final layer package data (See Figure 90 for in-line ponds only for latest update). Oregon Water Resources Department considers 3-Creeks to be a dam, it is 
represented on this map as an in-line pond. 
 



 

North Clackamas Watersheds Action Plan – Appendices  |  July 2022  |   Page 133 of 252 

 

3.3.1(a) Upland Action Areas 

Commercial and Industrial Property Stormwater Management Retrofits 

Commercial, industrial and roadway development prior to 1993 is likely to have areas of pollution-generating impervious surface directly connected to the stormwater 
conveyance system without much water quality treatment or flow control. It is unlikely that this existing impervious area will require stormwater management for any 
redevelopment as it will be considered pre-existing and new impervious surfaces generally require management. These action areas include some locations where the date of 
development was not available in the tax lot information and should be ground-truthed for presence of stormwater management features. 

◀Figure 80. Commercial and industrial 

stormwater retrofit action areas (2022). 

These areas have the potential for retrofits, 

especially for water quality, and potential for 

some flow control. Tree plantings, depaving 

projects, and/or structural best management 

practices (filters, storage vaults) may be 

feasible in these areas depending on property 

owner willingness and site-specific conditions.  
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Residential Property Downspout Disconnects 

The largest area of impervious surface in residential development is often building rooftops. Building roofs are generally not considered pollution-generating impervious 
surfaces, though they do contribute to the water quantity flashiness. These residential areas were originally developed prior to 1993 and the downspouts are likely connected 
directly to the stormwater conveyance system without any water quality treatment or flow control. These properties are within the groundwater recharge areas. 
 

 
Figure 81. Residential downspout disconnection action areas (2022). 

 

 

 

These areas have the potential for on-site infiltration of stormwater runoff from roofs. Downspouts which are currently connected to the stormwater network may be 

disconnected and routed to rain gardens on-site or off-site infiltration facilities such as drywells. Groundwater infiltration in these areas is likely to sustain and enhance cold-

water springs and seeps while reducing surface flooding. This will require coordination with the stormwater management jurisdictions and compliance with development code 
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which may require building offsets that could limit feasibility for small lots and may require a plumbing permit. Each property will likely need site-specific infiltration 

assessment and code evaluation for on-site infiltration. For further refinement and management recommendations, stormwater management district boundaries may be 

helpful to overlay with action areas which can be visualized in GIS software. Refer to the Comprehensive Monitoring Plan (Clackamas County, 2013) for additional information.  

Groundwater Recharge Areas 

Portions of the Kellogg-Mt. Scott, Boardman, Rinearson and Willamette Drainage watersheds have a favorable geologic setting for groundwater infiltration and recharge. 
These areas were repeatedly scoured and filled by the Missoula floods which left behind gravel bars with troughs of finer sands between them. The gravel bar areas are 
potentially suitable for recharge projects which will sustain and enhance cold-water seeps and springs in the adjacent lower-elevation sandy units. 
 
In addition to the residential properties developed prior to 1993, other properties in these areas are likely suitable for disconnection from the stormwater network and 
infiltration to groundwater. Runoff from pollution-generating impervious surfaces (roads and parking lots) will need water quality treatment prior to infiltration. These areas 
should be a focus for green stormwater management and low-impact development approaches to any new or re-development.  
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Figure 82. Groundwater recharge action areas (2022). 
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Title 13 Habitat Area Enhancements (Upland)  

The upland habitat areas identified in the Title 13 inventory are not protected by habitat conservation areas except within publicly-owned lands. The remaining areas may be 
potential locations for private-property restoration (beyond the current scope of the Streamside Stewards Program). These areas could be enrolled in the Backyard Habitat 
program, host biodiversity surveys, and be locations for volunteer work parties to remove invasive vegetation and plant native species. These areas may be considered for 
acquisition or easements by public agencies.  

 

◀Figure 83. Potential vegetation and habitat 

enhancement areas (2022) outside of the 

current (December 2021) Streamside 

Stewards Program area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Using the 2014 canopy cover dataset, areas 

from the Title 13 habitats with intact canopy 

were excluded from the action area. This 

narrows the geographic focus down to much fewer properties that could have high-quality habitat and are currently lacking intact canopy. A caveat is that the canopy cover 
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dataset does not discern the type of vegetation and areas of tall invasive vegetation such as Himalayan blackberry may be included from this analysis. Ground-truthing will be 

necessary for the upland habitat enhancement actions. 

 

 
Figure 84. Potential Title 13 habitat inventory vegetation and habitat enhancement areas outside of the current (December 2021) Streamside Stewards Program area 

without intact canopy (2014). 
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Oregon Conservation Plan Strategic Habitat Enhancements (Upland) 

The strategic habitats from the 2015 Oregon Conservation Strategy (OCS) were identified using a different methodology than the Metro Title 13 habitat inventory. Oak 
woodlands are included in the OCS and are generally outside the limits of the Title 13 inventory and associated HCAs and some wetlands were included in the 2015 OCS which 
were not included in the 2007 Title 13 inventory. 

 
Figure 85. Strategic habitats from the 2015 OCS that are not within the Metro Title 13 habitat inventory or HCAs (2022). See Figure 62 for Metro Oak inventory locations in 

addition to strategic habitats. 
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These areas may not be as protected from potential impacts from development depending on the other land use conditions. Restoration actions in these areas could include 
landowner outreach and engagement for the conservation and enhancement of existing habitats and commenting on land use and development reviews in these areas which 
are more vulnerable to potential impacts. These may be areas for planting climate-resilient native species. 

Intact Canopy Conservation on Privately-Owned Vacant Lands (Upland) 

Canopy cover was intersected with vacant lands to identify areas that may be suitable for conservation and enhancement. Intact canopy cover supports many of the restoration 
strategies. Publicly-owned vacant lands are generally zoned as public open spaces and are not likely to be developed in ways that are detrimental. Privately-owned vacant 
lands are zoned for single-family residential, multi-family residential and commercial development which may have detrimental impacts on the existing vegetation community 
and affect canopy cover. These areas may be considered for acquisition or easements by public agencies. 
 
Privately-owned vacant lands (August 2021) with intact canopy (based on the 2014 Metro analysis) have potential for conservation and enhancement. The restoration actions 
in this area are similar to the actions appropriate in the upland OCS restoration areas. The canopy cover dataset does not discern the type of vegetation and areas of tall 
invasive vegetation such as Himalayan blackberry. Ground-truthing will be necessary for the upland habitat enhancement actions.  
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◀Figure 86. Privately-
owned vacant lands 
(August 2021) with intact 
canopy (2014). 
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Integrating Backyard Habitat Certification Program (Upland) 

Gap areas exist between publicly managed parks/natural areas in a patchwork of public and private lands. These gaps can be considered for conserving and connecting wildlife 
in urban landscapes throughout the Watersheds (See Potential Habitat Connectivity Restoration Section for riparian and upland). In some cases backyard habitats may offer 
“stepping stones” for moving wildlife and offer spaces for habitat, peer-to-peer communication between neighbors, and restorative benefits for oak-dependent wildlife 
connectivity as one of many potential opportunities to implement.  
 

 
  
◀Figure 87. Backyard habitat certification, 
all levels of certification clusters and gaps 
within the North Clackamas Watershed 
(Portland Audubon 2021). Gaps are indicated 
as lighter-colored or white areas between 
the darker purple clusters. The overlay of 
private vacant tax lots with canopy (bold 
red) indicate potential wildlife habitat 
“stepping-stone” areas in addition to parks 
and other natural areas that are publicly 
managed. No backyard certification points 
were recorded in the southernmost portion of 
the Willamette Drainage (between Meldrum 
Park, trailer park and Gladstone Station). 
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3.3.1.(b) Riparian and Wetland Action Areas 

Title 13 Habitat Area Buffer Enhancements (Riparian) 

The Title 13 riparian habitat areas may be protected by development impacts by HCAs, depending on their classification and development value. Much of the Class I and Class II 
riparian habitats are within the Streamside Stewards program extent (taxlots enrolled in the program through 2021 as provided by Mosaic Ecology) with the exception of 
Kellogg Creek headwaters, some areas on Mt. Scott, Phillips Creek, and the Willamette Drainages (see Figure 83). The areas identified without intact canopy (2014) may be 
suitable for enrollment in the Streamside Stewards Program (see Figure 84). Some of these areas surround in-line ponds and it may not be possible to shade the creek until the 
pond is disconnected from the channel or removed. 

Oregon Conservation Plan Strategic Habitat Enhancements (Riparian and Wetland) 

The Oregon Conservation Strategy identified additional riparian and wetland strategic habitats that are beyond the limits of the current Title 13 inventory (see Figure 85). 
These areas may be suitable for enrollment in the Streamside Stewards program. 

Intact Canopy Conservation on Privately-Owned Vacant Lands (Riparian and Wetland) 

The 2014 canopy analysis identified some areas of intact canopy in privately-owned vacant land adjacent to Kellogg Creek headwaters, on Kellogg Creek downstream of the 
confluence with Mt. Scott Creek, on Dean Creek and along Mt. Scott Creek (see Figure 86). These areas may be eligible for enrollment in the Streamside Stewards program or 
considered for acquisition or easements by public agencies. Some of the areas on Dean Creek are within the Areas with Groundwater near the Ground Surface. 

Areas with Groundwater near the Ground Surface 

The USGS 2008 depth to groundwater dataset identified several areas where the groundwater is likely to be within three feet of the ground surface. Areas identified with zero 
depth to groundwater are likely to support floodplain vegetation communities and may have nuisance flooding. These may also be areas of groundwater seeps, springs, and 
cold-water input to the creek channels. The USGS dataset relied on multiple sources of information at a regional scale and site-specific conditions will need to be assessed for 
any potential project in this area. 
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Figure 88. Areas with shallow groundwater (within three feet of ground surface) based on USGS 2008 data. 

 
 
 
Actions in these areas could include: 
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● Beginning the conversation with management jurisdictions about property acquisition and  
● Doing surveys for stormwater concerns, flooding, and observations of high groundwater.  

 
These areas may be priority for property acquisitions potentially with support from the FEMA willing sellers program. The area includes several large commercial developments 
at Clackamas Town Center and it may be challenging to get willing sellers. Floodplain reconnection will be regulated within the special flood hazard areas and any rise in the 
water surface elevation will require a revision to the flood insurance rate map. Rises in water surface elevations are generally beneficial for watershed and floodplain function 
and need to be evaluated in consideration of risk of potential damage to property and infrastructure, especially downstream. This will require detailed engineering (hydrologic 
and hydraulic) analyses and coordination with the local floodplain administrator(s).  
 
These areas are not suitable for stormwater infiltration unless it has full water quality treatment before infiltration. The infiltration capacity is likely limited due to the high 
groundwater. Shade along the creek channels in these areas will be important to keep the cool groundwater input cool and should be a focus area of the Streamside Stewards 
program. Heat loads from in-line ponds such as River Forest Lake and Kellogg Lake should be reduced to maintain the cool groundwater input benefit. 

  



 

North Clackamas Watersheds Action Plan – Appendices  |  July 2022  |   Page 146 of 252 

 

3.3.1.(c) In-Stream Action Areas 

Confluences and Refugia 

Restoration actions in these areas include enhancing in-channel complexity by placing large woody material, removing invasive vegetation and planting native species, and 
prioritizing fish passage barrier removal which limits connectivity at the confluences.  

 
Figure 89. Confluences, refugia and fish passage barriers (2022). 
 

Fish Passage Barrier Removal 

Several existing stream crossings are known to block fish passage and migration. Existing culverts and bridges may prevent fish passage due to water surface drop, high 
velocity, or low flow depth. There are also dams forming in-line ponds throughout the watersheds (see Figure 89. Confluences, refugia and fish passage barriers.). 
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Barrier removal may include retrofitting the existing crossing structure, restoring the channel downstream of the crossing, or restoring the channel and floodplain through the 
crossing and installing a fish-passable road crossing structure over the restored channel. These projects will require coordination with the transportation agencies and 
significant engineering, permitting analyses, and funding. 
 
In-Line Pond Disconnection 
In-line ponds are formed by dams, roads, and undersized culverts crossing the creek channels. They create an impounded reservoir (pond) which usually increases water 
temperature because the water surface is not shaded. It may also create areas of shallow, slow water which can reduce the amount of dissolved oxygen available to support 
aquatic life. They may also impede passage of fish and other species. They can be prone to algae bacteria that can be harmful to humans and pets, as has been the case with 
River Forest Lake. 
 
Disconnection of the in-line ponds can be accomplished by routing the creek channel out of the pond while retaining an off-line open water feature or filling the pond up to the 
permanent water surface elevation (dead storage zone) to create a discrete channel within the current footprint. This disconnection does not rely on removal of the 
downstream dam/culvert/fish passage barrier. Fish passage may be accomplished without pond disconnection through evaluation of the flow control structure retrofits for fish 
passage and considering other species’ passage needs. Pond conversion from open water to vegetated wetland is more likely to improve flood storage and water quality 
improvement (especially temperature). The sediments in the ponds may be contaminated, and will likely need environmental testing before any projects can happen that may 
disturb the pond bottom. Water rights associated with the ponds will need to be evaluated. These actions will require engineering analyses and complex permitting as well as 
outreach and engagement with adjacent property owners. 
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Figure 90. In-line ponds within the North Clackamas Watersheds. Note: Oregon Water Resources Department considers 3-Creeks to be a dam, it is represented on this map as an 

in-line pond. 
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3.4 Habitat Connectivity 

3.4.1 Riparian target areas for evaluating connectivity 

 
Target areas were broadly identified as locations where connectivity restoration should be evaluated on the ground. Upland oak woodlands and wetland/open water (riparian) 
aquatic permeability models were overlaid with revegetation areas containing Habitat Conservation Areas (Upland Class A-C or Riparian Class I-III respectively) outside of 
Streamside Stewards properties and without canopy. These focused HCA target areas (green) were identified as gaps between Streamside Stewards sites or Backyard Habitat 
sites but contain potential habitat connectivity evaluation. These preliminary sites require on-the-ground data collection and assessment. We recommend that once habitat 
permeability models are verified and improved based on these on the ground observations, they are converted to connectivity models which highlight continuous and 
disconnected existing pathways in the watershed as well as provide future scenarios for which changes in development, projects such as revegetation or removal of barriers are 
considered in their outcomes. Further on the ground surveys and connectivity analysis are required to investigate opportunities and feasibility for reconnection in North 
Clackamas. Refer to and contact Metro for methodologies and ways to model connectivity.  
 
Riparian associated aquatic-upland permeability is prevalent along Kellogg creek and upstream portions of Mt. Scott Creek. These corridors intersect or bypass existing 
wetland and riparian environments in the northern-eastern portion of watershed. However, the downstream areas of the watershed including Willamette Drainage, River 
forest, Rinearson, and Boardman creek appear fragmented, with fewer wetlands and surface streams, that did not appear to contain highly permeable habitat cores that met 
minimum patch size requirements for the surrogate species American Beaver (Castor canadensis) and Northern Red-legged Frog (Rana aurora). The downstream watersheds 
along the Willamette River are bisected by McLoughlin Boulevard, and there is lower potential for connectivity between these watersheds and Kellogg-Mt. Scott watershed. 
The bright blue revegetation Habitat Conservation Areas (with no canopy) on the map represent locations where ground-truthing is needed, and that could support migration 
and movement of riparian associated wildlife if barriers are removed or mitigated. Additionally these areas can be considered gaps between existing Streamside Stewards 
restoration projects. Wetlands and stream connectivity particularly between aquatic-fish harboring habitats or other areas of interest should be further explored using 
connectivity modeling and field surveys to identify for barrier mitigation. Supporting restoration management specifically for beavers may not be feasible because of their 
minimum patch size required (16 acres) or their potential to introduce flood hazards or complicate fish habitat restoration; ultimately the habitat they represent is still useful for 
identifying many other wildlife that would benefit from connectivity. This means riparian areas may also be co-opted by nesting birds and moisture-loving amphibian species 
that would require tree canopy and woody debris ground substrate to support their life histories and abilities to migrate in urban areas.  
 
Riparian target areas for evaluating connectivity are based on aquatic-upland associated surrogate species movement/permeability models. Habitat permeability can be 
interpreted as movement capability for many species the surrogate represents. These revegetation areas have the highest permeability values (upper 50%) associated with 
Wetlands and open water surrogate species that likely use riparian access to move between aquatic and upland terrestrial areas. These revegetation areas have the highest 
permeability values (upper 50%) associated with riparian usage by surrogate species and are based on minimum patch criteria (American Beaver 16 acres and Northern Red-
legged Frog 2 acres). Potential vegetation and habitat enhancement areas were designated as Riparian Wildlife Habitat Class I-III outside of the 2021 Streamside Stewards 
program area without intact canopy indicating gaps where existing and future conservation projects could benefit from on-the-ground connectivity assessment and feasibility. 
These areas are not representative of local connectivity but are suggested target areas for on the ground connectivity assessment/outreach, predictively modeled in 
Circuitscape or Omniscape programs and validated using information such as minimum patch size, species presence locations, or natural areas/jurisdictions as anchor points 
between potential habitats. Refer to the Metro Connectivity Toolkit for further information. 
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◀Figure 91. Riparian focused HCA (Habitat 
Conservation Actions) target areas where 
on the ground surveys are needed to verify 
potential connectivity projects.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

3.4.2 Upland-Oak Woodland 
target areas for evaluating connectivity 
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◀Figure 92. Oak Upland focused HCA 
(Habitat Conservation) target areas 
(bottom) where on-the ground surveys 
are needed to verify potential 
connectivity projects.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Upland- Oak Woodland target areas for 
evaluating connectivity are developed 

from oak-associated surrogate species predictive movement/permeability models. Habitat permeability can be interpreted as movement capability for many species the 
surrogate represents. These revegetation areas have the highest permeability values (upper 50%) associated with oak surrogate species and existing oak clusters in the 
watershed, meet minimum home range size required for these oak associated species based on minimum patch criteria (Western Gray Squirrel 43 acres and White-breasted 
Nuthatch 25 acres). The minimum patch sizes for these species may not be available outside of Three Creeks or Mt. Talbert, however stepping stones and smaller patches 
between these core areas are beneficial and should be assessed. Potential vegetation and habitat enhancement areas were designated as Upland Wildlife Habitat Class A-C 
outside of the 2021 Streamside Stewards program area without intact canopy indicating gaps where existing dense oak tree clusters do not occur.  Further on the ground 
surveys and connectivity analysis are required to investigate opportunities and feasibility for reconnection in North Clackamas. Refer and contact Metro for methodologies and 
ways to model connectivity.  
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The green revegetation Habitat Conservation Areas (with no canopy) areas on the map represent locations where ground-truth is needed but could support migration 
and movement of oak associated wildlife if barriers are removed or mitigated. Upland-oak permeability can be further evaluated by overlaying existing land use 
designations, public and private ownership and road networks to focus on places that can be feasibly surveyed or restored. In some cases feasibility of planting oaks in 
places such as on school grounds, apartment complexes, existing parks or golf courses may not align with existing management or development plans but should be 
advocated for in partnership with landowners and land managers, as important gaps affecting oak-associated wildlife. Additional considerations such as percent open 
canopy cover, distance to existing oak woodlands, soil or slope drainage (i.e. well-draining geology such as basalt areas) should be included for targeting oak plantings 
and other upland connectivity restoration projects.  
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3.5 Identifying Key Community Outreach Areas for Long-Term Watershed Conservation 

 
"Don’t go straight to the big, [attractive] wood projects -- education is important in the urban environment to justify increased costs. Smaller environmental 
impacts with bigger payoff. “-North Clackamas Watersheds Action Plan Interviewee, 2021 

 
To refine Connected Community Opportunity areas with the highest outreach and equitable investment potential, Community opportunity Areas were narrowed down to 
those with significant restoration benefits. We recommend investigations into these areas which are intended as a guide for community outreach related to revegetation and 
fish habitat restoration based restoration projects.  Project visibility is important for community involvement and education, engaging people at park and stream areas nearby 
to central gathering spaces, with transportation and other access options. Projects within moderate-high access connected communities provide the greatest opportunities for 
outreach. Potential restoration benefit areas are symbolized as purple dotted outlines (Figure 93). The potential restoration areas were overlaid with restoration action areas 
identified in the watershed action plan. Potential restoration was defined by connected communities that did not previously have accessible restoration projects related to 
revegetation or fish habitat restoration but have been identified using the proposed actions and strategies developed for the Watershed (Section 3.3 Restoration Action areas  
and Appendix I). Potential restoration benefits are places that previously did not have known restoration projects from the following data sources Streamside Stewards, 
Backyard Habitat, and Oregon Watershed Restoration Inventory OWRI inventory.  Additional projects could be considered for potential restoration benefit areas and methods 
could be applied to reassess outreach opportunities and goals (See Appendix V for methods). The potential restoration sites introduced in this plan are a first pass and based on 
a preliminary selection of revegetation and fish habitat restoration projects that do not focus on particular age group or trainings needed for in-water construction/engineering 
(the projects excluded from these potential restoration benefit areas include groundwater recharge, in-line ponds, floodplain restoration, stormwater retrofits, pollutants or 
temperature monitoring). When designing restoration project outreach campaigns, it is important to factor in the age group and demographics, community communications, 
and accessibility by carefully selecting meeting/classroom/gathering places, providing equipment, multilingual skills training or long-term coordination needed to accomplish 
the task. Community partners and agencies are expected to coordinate on these projects (See Appendix I for actions and implementing partners). Figure 93 highlights example 
opportunities for community outreach and engagement regarding (1) Revegetation areas Habitat Conservation Areas HCA outside of Stream Side Stewards SPP/Title 13 areas 
with no canopy including both Riparian and Upland areas, (2) Fish Refugia areas and areas with Fish Passage restoration or barrier removal. 
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Figure 93. Opportunity Areas with potential restoration benefit and connected communities, all access categories (Public/Private Schools and Public Community Centers) 
throughout North Clackamas. Areas with potential restoration benefit are places that previously did not have known existing restoration projects (includes only stream stewards, 
backyard habitat, and Oregon Watershed Restoration Inventory OWRI) but could have potential restoration benefits outreach opportunities based on overlapping action areas. 
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3.6 Recommended Focal Actions  

There are many recommended Actions that will support watershed health goals. This plan is intended to be flexible and adaptable, and Actions can be sorted and filtered by 
operational considerations including cost, location, project type, and lead organization. A list of all actions can be found in the Appendix I: Comprehensive List of Possible 
Actions. Certain actions rise to the top based on the Watersheds Assessment, stakeholder input, and the consultant team’s diverse experience with watershed restoration 
project implementation, community engagement, and urban ecology.  This section includes a summary of recommended Focal Actions that bridge all North Clackamas 
Watersheds and Jurisdictions (section 3.6.1) and a set of watershed-by-watershed Focal actions (section 3.6.2) that have the most potential uplift to watershed health 
for all communities (plant, aquatic, terrestrial, and animal– including humans). 

3.6.1 Programmatic Actions Across All North Clackamas Watersheds  

This section summarizes the top three recommended programmatic actions that bridge watershed boundaries. These recommendations were synthesized by the 
consultant team based on stakeholder input and Samara Group and GeoEngineers’ experience with watershed restoration project implementation, community engagement, 
and urban ecology. These actions best address the limiting factors for watershed health regarding habitat enhancement and connectivity, improving water quality, and 
integrating watershed health and development needs across watersheds.  
 
A strong need that emerged is the mobilization of watershed health advocates to be involved in policy development and collaborative stewardship programs, such as 
Streamside Stewards. For this to occur, expanded educational programs are needed. The Watersheds Council plays an instrumental role in cross-watersheds coordination. 
When developing programmatic actions and organizational work plans, consider the following actions and review the comprehensive list of Actions (Appendix I) for additional 
ideas: 

● Implement Diverse Community Engagement & Education  
○ Install community-based data collection kiosks near ‘high-access’ community hubs (Action #78) - NCPRD, Clackamas WES, OLWS, NCWC, Native Fish 

Society 
○ Survey community surrounding “gap access” community hubs to better understand needs for access to nature and stewardship opportunities (Action #63) - 

NCPRD, NCWC, City of Happy Valley, City of Gladstone, City of Milwaukie 
○ Work with Homeowners' Associations and other community neighborhoods groups, landowners, and managers to collect and interpret regular water 

quality measurements (Action #80) - WES, OLWS, NCWC 
○ Partner with local schools to adopt restoration sites as outdoor classrooms where students can be involved with full-spectrum restoration activities, have 

recurrent visits, and long-term stewardship (Action #81) - NCPRD, Clackamas WES, Ecology in Classrooms and Outdoors, Lower Columbia Estuary 
Partnership, Native Fish Society 

● Adopt Stronger Watershed Protection Policies, Codes, Rules, Standards, and Plans 
○ Pass codes and regulations that integrate watershed function into key decisions (zoning, stormwater, floodplain management, development and 

redevelopment codes, tree codes, etc.) (Action #25) - Clackamas County, Clackamas WES, OLWS, City of Gladstone, City of Happy Valley, City of Milwaukie 
○ Engage in planning updates for stormwater management manuals, master plans and development code to increase green stormwater infrastructure 

(Action #58) - WES, Clackamas County, OLWS, City of Milwaukie, City of Happy Valley, City of Gladstone, NCWC as Convener/Advocate alongside other 
partners such as UGI, Audubon, Unite OR, etc. 

○ Collect and interpret watershed data to inform effective policies, codes, rules, standards, and plans (Actions #11, 12, 57, 70, 75) 
● Maintain and expand the Streamside Stewards Program 

○ Create and distribute landowner handbook on best Streamside Stewards practices, including riparian vegetation management recommendations and 
stream bank management and alternatives to bank armoring (Action #83) - NCWC, CSWCD, Clackamas WES 

○ Collaborate with Oak working group, regional corridor group, SWCD, Willamette Partnership, Backyard Habitat program, and other groups to increase 
planting and maintenance of native oak and associated plant communities in permeable oak corridors (Action #28) - BHP, SWCD, NCWC, Metro 
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○ Expand “Streamside Stewards” program to include a broader variety of “Watershed Stewards” activities (e.g. upland properties, Backyard Habitat 
Certification Program, connectivity projects, data collection, etc.) (Action #87) - NCWC, CSWCD, BHP, Native Fish Society 

○ Partner with native peoples to understand their harvest, cultural, and spiritual needs and incorporate into action efforts (Action #68) - NCPRD, CTGR, CTWS, 
Wisdom of the Elders 

3.6.2 Watershed-by-Watershed Focal Actions  

Each watershed’s geologic setting, development patterns, and distribution of habitats results in certain actions being most critical to improving watershed health. Summary 
tables identify the focal actions (what to do), rationale for selecting this action as the most important for improving watershed health (why to do it), and recommend 
lead and partner organizations for the implementation (who should do it). These priorities are based on the watershed analyses in Chapter 2. Watersheds Assessment - 
current conditions as of 2021. The Watershed Council will have access to the geodatabase and analysis tools so that the assessments can be updated as conditions (including 
but not limited to land ownership, zoning, Streamside Stewards program enrollment) change. The intention is that this plan is a ‘living document’ which can be updated or 
refined for specific project areas rather than identifying projects which may not be implemented for 5 - 10 years, because the conditions are likely to change prior to 
implementation.  
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3.6.2(a) Kellogg-Mt. Scott Watershed 

 

Reconnect floodplains, enhance wetlands, conserve riparian canopy cover, and provide fish access to cold-water habitats in the Kellogg-Mt. Scott Watershed. 

 
The Kellogg and Mt. Scott watershed contains geology with multiple areas of potential groundwater recharge, seeps, and springs. It also contains the largest area of mapped 
floodplains and wetlands with multiple large wetland complexes including Minthorn Springs, Hearthwood, and Three Creeks Natural Area. Many mapped floodplains 
correspond with areas of shallow groundwater.  
 

Table 17. Kellogg-Mt. Scott Watershed Restoration Focal Actions 

What Why Who 

Upland  

Commercial and Industrial Stormwater Management 
Retrofits - Evaluate stormwater quality and quantity 
management retrofits along I-205, Highway 224, and 
Highway 99E and at Clackamas Town Center (Action #31).  

Water quality and quantity are limiting factors for fish 
populations. Stormwater retrofit treatments for water 
quality and quantity in these will reduce discharge of runoff 
from pollution-generating impervious surfaces (roads and 
large parking lots) directly to the stormwater system, which 
outfalls to Minthorn Springs Creek, Mt. Scott Creek, Dean 
Creek, and Phillips Creek. The area around Dean Creek has 
the potential for groundwater recharge to sustain and 
enhance cold water habitat and reduce flood flow volumes. 
Phillips Creek has been identified as potential salmonid 
spawning habitat that is blocked for fish passage. 
 
These actions could count towards the Stormwater Retrofit 
Strategy Development requirements of the MS4 permit 
(2.7.1 Stormwater and Surface Water Runoff). 

These organizations manage the roadways and/or stormwater 
management plans: 
 
City of Milwaukie 
 
Oregon Department of Transportation 
 
Clackamas Water Environment Services 
 
Clackamas County 
 
Oak Lodge Water Services 
 
North Clackamas Watersheds Council may be effective at 
coordinating with commercial and industrial partners and writing 
grants to fund retrofits. 

Residential Property Downspout Disconnects - Evaluate 
stormwater quantity management retrofits on terraces 
along Kellogg Creek and Dean Creek (Action #18) 
 

Water quality (including temperature) and quantity are 
limiting factors for fish populations. Large areas of the 
geology north of Minthorn Springs Creek, between 
Minthorn Springs Creek and Kellogg Creek, and south of 
Dean Creek are suitable for groundwater recharge. 
Directing runoff from roofs (non-pollution generating 
surfaces) to groundwater recharge will sustain and enhance 
cold-water habitat and reduce flood flow volumes.  
 
These actions could count towards the Stormwater Retrofit 

These organizations have authority over the stormwater 
management plans: 
 
City of Milwaukie 
 
Clackamas Water Environment Services  
 
North Clackamas Watersheds Council may be effective at 
communicating with private residences in partnership with the 
Backyard Habitat Certification Program 
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Table 17. Kellogg-Mt. Scott Watershed Restoration Focal Actions 

What Why Who 

Strategy Development requirements of the MS4 permit. 

Riparian & Wetland  

Intact Canopy Conservation on Privately-Owned Lands 
(Riparian and Wetland) - Conserve and enhance areas of 
intact canopy on privately-owned vacant lands at Kellogg 
Creek and Dean Creek headwaters and along Minthorn 
Springs Creek (Action #16) 

Intact riparian canopy provides shade, woody material 
input, water quality improvement, and aquatic-upland 
habitat connectivity, all of which are limiting factors in this 
watershed. Conserving areas of intact riparian canopy on 
privately-owned vacant lands will preserve these functions 
as the watershed develops. Riparian shade is especially 
important for sustaining cool water at the headwaters and 
along Minthorn Springs Creek by preventing solar heating. 

These organizations manage development and tree code:  City of 
Milwaukie, City of Happy Valley, Clackamas County 
 
North Clackamas Watersheds Council and the Clackamas Soil and 
Water Conservation District are organizations most likely to 
succeed with work on private lands in partnership with the 
Backyard Habitat Certification Program and the local 
jurisdictions. 

Areas with Groundwater near the Ground Surface - Evaluate 
floodplain reconnection, wetland enhancement (hydrologic 
connectivity and native vegetation), and potential willing-
seller feasibility in areas of shallow groundwater at Minthorn 
Springs headwaters, Kellogg Creek, Three Creeks Natural 
Area, Dean Creek, and Mt. Scott Creek (Action #22) 
 

This watershed has the greatest potential for taking 
advantage of shallow groundwater for floodplain 
reconnection and wetland enhancement opportunities due 
its geologic setting and topography. Some of these areas 
are already developed which will make restoration projects 
challenging to implement without long-term (decade-scale) 
sustained efforts for outreach, education, and potential 
willing seller acquisitions. 

Clackamas County Disaster Management is best-suited to address 
flooding risks and floodplain reconnection opportunities. The 
stormwater management agencies (Clackamas WES, City of 
Milwaukie, City of Happy Valley) could evaluate wetland 
enhancement as part of their stormwater management program 
to address hydromodification. The North Clackamas Watersheds 
Council could play a role in communicating with landowners. 
Publicly owned parks are also potential locations for wetland 
enhancement projects, such as North Clackamas Park. 

In-stream  

Fish Passage Barrier Removal - Remove Kellogg Dam.  
 
Assess other barriers in the watershed and prioritize by 
quantity and quality of upstream habitat (Action #41) 

The fish passage barrier at Kellogg Dam, at the confluence 
with the Willamette River, is blocking access to the entire 
watershed upstream. Removing this barrier will have the 
greatest benefit to habitat access which is a limiting factor 
for aquatic species. 
 
Many other identified barriers in the watershed have an 
unknown passability status. Assessing passability and 
prioritizing the removal of other barriers will be a separate 
effort from the Kellogg Dam removal. 

The North Clackamas Watersheds Council is currently convening 
partners to advance planning and design for fish passage and 
stream restoration at the Kellogg Dam and Impoundment site. 
The dam removal project will likely be implemented by the 
Oregon Department of Transportation in coordination with the 
City of Milwaukie and/or Mitigation Credit firms. 
 
The North Clackamas Watersheds Council should lead the fish 
passage barrier assessment and prioritization with support from 
the Oregon Department of Fish and Wildlife. 
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Table 17. Kellogg-Mt. Scott Watershed Restoration Focal Actions 

What Why Who 

In-Line Pond Disconnection - Restore Kellogg Creek as a 
discrete channel through the Kellogg Lake impoundment 
(Action #42) 
 
Disconnect in-line pond at Kellogg Creek headwaters. 
Evaluate other in-line ponds on Kellogg/Mt. Scott Creek for 
fish passage and heat loading. 
(Action #49) 

Water quality, especially stream temperature, is a limiting 
factor for aquatic species. Disconnecting in-line ponds from 
the creeks allows for establishment of a discrete channel 
with potential for riparian shade. Removing the in-line 
ponds will most significantly reduce the heat loads in the 
creeks.  
 
It may be feasible to restore a discrete channel for Kellogg 
Creek through the Kellogg Lake impoundment separate 
from the removal of Kellogg Dam; this will improve stream 
temperature and dissolved oxygen. The in-line pond at 
Kellogg Creek headwaters adds heat to otherwise cold 
water and it’s very hard to cool water once it’s heated. 
Other ponds on Mt. Scott Creek may be small enough for 
effective shading and should be evaluated for their heat 
loading. 

The North Clackamas Watersheds Council and partners should 
continue to pursue improvement of Kellogg Creek at the Kellogg 
Lake impoundment.  
 
Clackamas WES and the City of Happy Valley should evaluate the 
disconnection of the other in-line ponds as part of their 
temperature total maximum daily load plans (part of stormwater 
management). The North Clackamas Watersheds Council and 
Clackamas Soil & Water Conservation District could be best-
positioned to assist with landowner communication.  

 
 
 
 
Kellogg-Mt Scott Connected Community Opportunity Areas 
 
Kellogg-Mt. Scott Watershed East 

● Current and potential restoration benefits occur within the Harmony Road Neighborhood in the Kellogg-Mt. Scott Watershed. In addition to several existing projects 
and meeting equity needs for schools, Sojourner School, Linwood Elementary, Whitcomb, La Salle, Clackamas Middle College and Clackamas Web Academy are 
potential communities for outreach. These schools meet moderate-high access criteria meaning it is accessible for project/outreach opportunities and intersects 
existing projects and revegetation areas particularly on riparian-upland transitional habitat. Clackamas Water Environment Services supports environmental 
education partnerships at Whitcomb Elementary. A dam with unknown anadromous passability status occurs along the intersection of Mt. Scott Creek and a trail in 
North Clackamas District Park, located between public schools. Another dam with status, partially passable, is located on Mt. Scott Creek between Kaiser Sunnyside 
Medical center and just north of Mount Talbert.  In this highly developed area, canopy cover/in-stream improvements and stormwater retrofits will be beneficial, 
working in cooperation with parks departments and with communities living nearby.  Milwaukie and Gladstone Community centers are also within the equity focus 
areas. 

● A gap access opportunity area (does not meet access criteria) and equity needs near the Mount Scott Elementary school and benefit from outreach particularly for 
upland revegetation projects based on habitat permeability models. The neighborhood surrounding the school contains a backyard habitat program gap. Canopy 
cover improvements in this highly developed area are beneficial. 

● The Cascade Heights Public Charter School and Clackamas High School are potential communities for outreach as they meet moderate access criteria and intersect 
potential projects for upland revegetation areas. The Clackamas High School science teachers have partnered with Clackamas Water Environmental Services WES for 
years and are a good example of how educational programming might expand from a school's activities. This area is a gap for the backyard habitat program and could 
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benefit from outreach.  Areas in purple dotted outlines are preliminarily identified as areas that  currently do not have known restoration projects related to 
revegetation or fish habitat restoration  but would benefit from them as new projects have been identified using the proposed action areas. The Cascade Heights 
Public Charter School is a potential restoration benefit area where existing revegetation projects do not occur. The Clackamas High School is an area with equity 
needs.  

 
Kellogg-Mt. Scott West/Willamette Drainage North  

● The Milwaukie area contains potential fish refugia at the confluence of the Willamette River as well as the Kellogg Creek dam removal project. The Milwaukie 
Academy of Arts and Milwaukie High School indicate moderate access to community projects and equity needs. There is potential for upland connectivity 
revegetation projects and for Willamette drainage restoration projects. Some restoration projects already occur in this area including on Milwaukie Bay and Kellogg 
Dam.  
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3.6.2(b) Boardman Creek Watershed 

 

Sustain and enhance cold-water inputs, restore riparian areas, conserve and restore oak woodlands in the uplands. 

 
The Boardman Creek watershed contains an area of potential groundwater recharge near its borders with the Willamette Drainage and Rinearson Creek watersheds and likely 
seeps and springs between Oatfield Road and McLoughlin Boulevard. The watershed also contains very dense oak woodlands upland habitats. Future development may impact 
the oak woodlands in privately-owned vacant lands with intact canopy near the watershed boundary with Kellogg Creek.  
 

Table 18. Boardman Creek Watershed Restoration Focal Actions 

What Why Who 

Upland 

Commercial and Industrial Property Stormwater Management 
Retrofits - Evaluate stormwater quality and quantity 
management retrofits along McLoughlin Blvd (Action #30). 

Water quality and quantity are limiting factors for fish 
populations. Providing stormwater retrofit treatment for 
water quality and quantity in these commercial and industrial 
areas will reduce discharge of runoff from pollution-
generating impervious surfaces (roads and parking lots) 
directly to the stormwater system (which outfalls to 
Boardman Creek). This area is contiguous with the 
McLoughlin corridor properties in the Rinearson Creek and 
River Forest Creek watersheds. 
 
These actions could count towards the Stormwater Retrofit 
Strategy Development requirements of the MS4 permit. 

These organizations manage the roadways and/or stormwater 
management plans: Oak Lodge Water Services, City of 
Milwaukie, Oregon Department of Transportation. 
 
North Clackamas Watersheds Council may be effective at 
coordinating with commercial and industrial partners and 
writing grants to fund retrofits. 

Residential Property Downspout Disconnects - Evaluate 
stormwater quantity management retrofits in lower 
watershed near borders with Rinearson Creek and Willamette 
Drainage watersheds (Action #17). 

Water quality (including temperature) and quantity are 
limiting factors for fish populations. The geology in the lower 
watershed is suitable for groundwater recharge. Directing 
runoff from roofs (non-pollution generating surfaces) to 
groundwater recharge will sustain and enhance cold-water 
habitat and reduce flood flow volumes. This area is 
contiguous with the Rinearson Creek watershed and the 
Willamette Drainage. 
 
These actions could count towards the Stormwater Retrofit 
Strategy Development requirements of the MS4 permit. 

Oak Lodge Water Services has authority for stormwater 
management in this area. 
 
Clackamas County administers building codes. 
 
North Clackamas Watersheds Council may be effective at 
building partnerships with private properties. 

Title 13 Habitat Area Enhancements (Upland) and Oregon 
Conservation Plan Strategic Habitat Enhancements (Upland) - 

Fragmentation and habitat loss are limiting factors for oak 
woodlands and their associated species. High-density oak 

North Clackamas Watersheds Council, Clackamas SWCD, and 
the Backyard Habitat Certification Program are best 
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Table 18. Boardman Creek Watershed Restoration Focal Actions 

What Why Who 

Conserve and enhance oak woodlands in the upper watershed 
near Kellogg-Mt. Scott Creek’s watershed boundary (Action 
#26) 

clusters are present in the upper watershed which should be 
conserved and enhanced. Some of these properties are 
currently-vacant and the trees should be protected from 
future development impacts. 
 
This area is contiguous with the oak woodlands in the 
Rinearson Creek and River Forest Creek watersheds. 

positioned to work with private landowners. 
 
 

Riparian & Wetland 

Title 13 Habitat Area Buffer Enhancements (Riparian) - Enroll 
Class I and Class II riparian habitat areas in Streamside 
Stewards program (Action #03) 

Riparian canopy provides shade, woody material input, water 
quality improvement, and aquatic-upland habitat connectivity 
all of which are limiting factors in this watershed. These areas 
are strategic opportunities for continuing the work of the 
Streamside Stewards program. 

North Clackamas Watersheds Council, Clackamas SWCD, and 
the Backyard Habitat Certification Program are best 
positioned to work with private landowners. 

Areas with Groundwater near the Ground Surface - Evaluate 
wetland enhancement potential in the area of shallow 
groundwater near the intersection of Vineyard Ave. and 
Vineyard Rd (Action #21) 

This area is identified by the U.S. Geologic Survey as having 
groundwater potentially within three feet of the ground 
surface. Shallow groundwater may cause frequent flooding 
and provide opportunity for wetland creation or 
enhancement. This area is currently developed which will 
make restoration projects challenging to implement without 
long-term (likely decade-scale) sustained efforts for outreach, 
education, and potential willing seller acquisitions. 

Clackamas County is best-suited to address flooding risks and 
floodplain reconnection opportunities. Clackamas County also 
regulates floodplain land use.  
 
Oak Lodge Water Services could evaluate wetland 
enhancement as part of their stormwater management 
program to address hydromodification.  

In-stream  

Confluences and Refugia - Restore confluence of Boardman 
Creek with Willamette River (Action #39) underway 

Confluence enhancement will enhance rearing and migratory 
habitat in the Willamette and provide access to cold-water 
habitat in Boardman Creek. In-stream actions including large 
woody material placement. 

North Clackamas Watersheds Council is leading the 
development of this project. Implementation will require 
partnership with private landowners. Project design, 
implementation, and maintenance require coordination with 
Oak Lodge Water Services. 

Fish Passage Barrier Removal - Evaluate bedrock channel 
passability; remove the barriers at Walta Vista Drive and River 
Road (Action #36) 

Removal of the fish passage barriers in the bedrock channel at 
Walta Vista Drive, and at River Road will provide access to 
more cold-water habitat. 

North Clackamas Watersheds Council is leading the 
assessment of the bedrock channel. The road crossings should 
be evaluated in cooperation with the Oregon Department of 
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Table 18. Boardman Creek Watershed Restoration Focal Actions 

What Why Who 

Fish and Wildlife and Clackamas County, and Oak Lodge 
Water Services. 

 
Boardman and Rinearson Connected Community Opportunity Areas 
 
Boardman and Rinearson Watersheds South  

● The Gladstone and Jennings Lodge areas contain several public schools with indicators for both potential restoration benefit and equity needs. Additionally, there is 
one private school (Grace Christian) in this area. This area is also considered a priority for the North Clackamas Watershed Council and North Clackamas Parks and 
Recreation District NCPRD. Among the public schools, Rex Putnam High School, Gladstone High School, and Gladstone Center for Children and Families are 
moderate access connected communities with potential restoration benefit particularly related to upland revegetation projects. These areas also contain gaps for 
Backyard Habitat Program and could benefit from outreach. Areas in purple dotted outlines are preliminarily identified as areas that  currently do not have known 
restoration projects related to revegetation or fish habitat restoration  but would benefit from them as new projects have been identified using the proposed action 
areas. Jennings Lodge Elementary School and Candy Lane Elementary School are gaps in access to restoration projects and currently do not have known restoration 
projects but would benefit from them as new projects have been identified using the proposed action areas (with Jennings Lodge furthest from potential 
stream/wetlands projects). Other projects could be related to groundwater recharge, canopy cover improvements, and infiltration of stormwater runoff from roofs in 
this highly developed area. The schools in this area are near Hull Street Property and Glen Echo Wetlands. There are additional opportunities for invasive 
management, wetland enhancement and outreach.  

 
 
 

 

3.6.2(c) Rinearson Creek Watershed 

 

Sustain and enhance cold-water inputs, enhance wetlands, conserve and restore uplands 

 
The Rinearson Creek watershed contains an area of potential groundwater recharge near its border with the Boardman Creek watershed and likely seeps and springs between 
Portland Ave. and McLoughlin Boulevard. Wetlands enhancement, especially in Olson and Glen Echo wetlands, will enhance groundwater-surface water exchange and improve 
water quality. The Willamette confluence restoration project has enhanced in-stream habitat and removed the passage barrier at Meldrum Bar Park. The remnant pond may be 
increasing heat loading and should continue to be monitored. Oak woodlands in the upper watershed should be conserved and enhanced especially on privately-owned vacant 
land with intact canopy.  
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Table 19. Rinearson Creek Watershed Restoration Focal Actions 

What Why Who 

Upland 

Commercial and Industrial Property Stormwater Management 
Retrofits - Evaluate stormwater quality and quantity 
management retrofits along McLoughlin corridor (Action #32) 

Water quality and quantity are limiting factors for fish 
populations. Stormwater retrofit treatment will reduce 
discharge of runoff from pollution-generating impervious 
surfaces (roads and parking lots) directly to the stormwater 
system, which outfalls to Rinearson Creek. This area is 
contiguous with the McLoughlin corridor properties in the 
Boardman Creek watershed. Large lots (car dealerships) 
present a significant portion of the McLoughlin corridor 
business mix, which have regular washing operations that 
could impact streams. 
 
These actions could count towards the Stormwater Retrofit 
Strategy Development requirements of the MS4 permit. 

These organizations manage the roadways and/or stormwater 
management plans: City of Gladstone, Oak Lodge Water 
Services, Oregon Department of Transportation, and 
Clackamas County. 
 
North Clackamas Watersheds Council may be effective at 
coordinating with commercial and industrial partners and 
writing grants to fund retrofits. 

Residential Property Downspout Disconnects - Evaluate 
stormwater quantity management retrofits on the terrace 
above Rinearson Creek adjacent to McLoughlin (Action #19) 

Water quality (including temperature) and quantity are 
limiting factors for fish populations. The geology on this 
terrace is suitable for groundwater recharge. Directing runoff 
from roofs (non-pollution generating surfaces) to 
groundwater recharge will sustain and enhance cold-water 
habitat and reduce flood flow volumes.  
 
These actions could count towards the Stormwater Retrofit 
Strategy Development requirements of the MS4 permit. 

Oak Lodge Water Services and the City of Gladstone have 
authority for the stormwater management in this area.  
 
North Clackamas Watersheds Council may be effective at 
building partnerships with private properties. 

Title 13 Habitat Area Enhancements (Upland) and Oregon 
Conservation Plan Strategic Habitat Enhancements (Upland) - 
Conserve and enhance oak woodlands in the upper watershed 
(Action #27) 

Fragmentation and habitat loss are limiting factors for oak 
woodlands and their associated species. High-density oak 
clusters are present in the upper watershed which should be 
conserved and enhanced. Some properties are currently-
vacant and the trees should be protected from future 
development impacts. 
 
This area is contiguous with the oak woodlands in the 
Boardman Creek watershed. 

Clackamas County could adopt Development and Non-
Development Tree Code to protect Oak woodlands. North 
Clackamas Watersheds Council, the Clackamas Soil and 
Water Conservation District, and the Backyard Habitat 
Certification Program are organizations most likely to 
succeed with work on private lands. 

Riparian & Wetland 
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Table 19. Rinearson Creek Watershed Restoration Focal Actions 

What Why Who 

Title 13 Habitat Area Buffer Enhancements (Riparian) - Enroll 
Class I and Class II riparian habitats in Streamside Stewards 
program (Action #03)  

Riparian canopy provides shade, woody material input, water 
quality improvement, and aquatic-upland habitat connectivity 
all of which are limiting factors in this watershed. These areas 
are strategic opportunities for continuing the work of the 
Streamside Stewards program. 

North Clackamas Watersheds Council, Clackamas SWCD, and 
the Backyard Habitat Certification Program are best 
positioned to work with private landowners. 

Oregon Conservation Plan Strategic Habitat Enhancements 
(Riparian and Wetland) - Enhance Glen Echo and Olsen 
wetlands by improving hydraulic function, managing 
vegetation, and maximizing stormwater filtration and 
detention (Action #88) 

Large wetland complexes improve water quality by filtering 
sediment and pollutants from the water and may contribute 
to the groundwater system seasonally which can sustain and 
enhance cold-water habitat. Managing vegetation to remove 
invasive species and plant native species will improve the 
biodiversity within the wetland and support more native 
wildlife species.   

 
The City of Gladstone could support wetland enhancement as 
part of their stormwater management program to address 
hydromodification. 
 
North Clackamas Watersheds Council and the Clackamas Soil 
and Water Conservation District are organizations most likely 
to succeed with work on private lands.  

Instream 

Fish Passage Barrier Removal - Evaluate passability of steep 
channel downstream of former dam impoundment and partial 
barrier at upstream end of Rinearson Natural Area (Action #37)  
 
Remove barrier on Rinearson Creek under McLoughlin Blvd 
(Action #38) 

The Rinearson Natural Area project included construction of a 
relatively steep roughened channel up to the former dam 
location. Continue post-project monitoring to ensure that the 
project remains passable to fish species. 
 
Removal of the next-upstream barrier at McLoughlin 
Boulevard will provide access to additional cold-water habitat. 
Assess the area for partial barriers to ensure passage. 

The project partners (Columbia Restoration Group, City of 
Gladstone, Private Landowners, NOAA Fisheries) should 
continue to monitor the Rinearson Natural Area’s 
performance. 
 
North Clackamas Watersheds Council, landowners & Oregon 
Department of Transportation will need to coordinate 
assessment and pursuit of removal/improvements of barriers 
at the upstream end of Rinearson Natural Area and 
McLoughlin Boulevard. 

In-Line Pond Disconnection - Continue monitoring 
performance of restoration project at Rinearson Creek mouth, 
especially temperature in former dam impoundment and 
evaluate disconnection feasibility if elevated temperatures are 
observed (Action #46) 

The Rinearson Natural Area project included removal of the 
dam and enhancement of the former impoundment to attract 
beaver, painted turtles, and meet landowner objectives. This 
open water could contribute heat loads. Monitor 
temperatures in summer and autumn to check for heat 
loading. 

The project partners (Columbia Restoration Group, City of 
Gladstone, Private Landowners, NOAA Fisheries) should 
continue to monitor the Rinearson Natural Area’s 
performance. 
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3.6.2(d) River Forest Creek Watershed  

 

Sustain and enhance cold-water inputs, enhance floodplain connection and wetlands, and  provide fish access to cold-water habitats 

 
The River Forest Creek watershed contains an area of potential groundwater recharge near its border with the Willamette Drainage and Rinearson Creek watersheds and likely 
seeps and springs at River Forest Lake and upstream to approximately River Rd. The area of shallow groundwater upstream of River Forest Lake may be suitable for floodplain 
reconnection and wetland enhancement. Removing the fish passage barrier at River Forest Lake and disconnection of the in-line pond (impoundment) from the creek is the 
highest priority to provide access to cold-water habitat. Confluence enhancement will benefit species in the Willamette River and the benefit will increase when the heat 
loading from the in-line pond is reduced. Oak woodlands in the lower watershed should be conserved and enhanced especially on privately-owned vacant land with intact 
canopy. 
 

Table 20. River Forest Creek Watershed Restoration Focal Actions 

What Why Who 

Upland 

Commercial and Industrial Property Stormwater Management 
Retrofits - Evaluate stormwater quality and quantity 
management retrofits along McLoughlin corridor (Action #33) 

Water quality and quantity are limiting factors for fish 
populations. Stormwater retrofit treatment reduce discharge 
of runoff from pollution-generating impervious surfaces 
(roads and parking lots) directly to the stormwater system 
(which outfalls to River Forest Creek).  
 
These actions could count towards the Stormwater Retrofit 
Strategy Development requirements of the MS4 permit. 

These organizations manage the roadways and/or stormwater 
management plans: Oak Lodge Water Services, Oregon 
Department of Transportation, Clackamas County 
 
The North Clackamas Watersheds Council and Clackamas 
SWCD may be effective at building partnerships with private 
properties. 

Conserve and enhance oak woodlands in the lower watershed, 
especially on privately-owned vacant lands (Action #23). 

Fragmentation and habitat loss are limiting factors for oak 
woodlands and their associated species. High-density oak 
clusters are present in the upper watershed which should be 
conserved and enhanced. Some of these properties are 
currently-vacant and the trees should be protected from 
future development impacts. 
 
This area is contiguous with the oak woodlands in the 
Boardman Creek watershed. 

 
 
North Clackamas Watersheds Council, Clackamas SWCD, and 
the Backyard Habitat Certification Program are best 
positioned to work with private landowners. 

Riparian & Wetland 
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Table 20. River Forest Creek Watershed Restoration Focal Actions 

What Why Who 

Title 13 Habitat Area Buffer Enhancements (Riparian) - Enroll 
Class I and Class II riparian habitats in Streamside Stewards 
program (Action #03). 

Riparian canopy provides shade, woody material input, water 
quality improvement, and aquatic-upland habitat connectivity 
all of which are limiting factors. These areas are strategic 
opportunities for continuing the Streamside Stewards 
program and increasing vegetation for future shade.  

North Clackamas Watersheds Council, Clackamas SWCD, and 
the Backyard Habitat Certification Program are best 
positioned to work with private landowners. 

Areas with Groundwater near the Ground Surface - Evaluate 
wetland enhancement potential in the area of shallow 
groundwater upstream of River Forest Lake (Action #13). 

This area is identified by the U.S. Geologic Survey as having 
groundwater potentially within three feet of the ground 
surface. Shallow groundwater may provide opportunity for 
wetland creation or enhancement which will contribute 
additional cold water to River Forest Creek. This area is 
currently developed which will make restoration projects 
challenging to implement without long-term (likely decade-
scale) sustained efforts for outreach, education, and potential 
willing seller acquisitions. 

Oak Lodge Water Services could evaluate wetland 
enhancement as part of their stormwater management 
program to address hydromodification. North Clackamas 
Watersheds Council may be most effective at coordination 
with private property owners. 

In-stream  

In-Line Pond Disconnection - Disconnect creek channel from 
River Forest Lake (Action #47). 

The large open water area in River Forest Lake is likely 
contributing heat to the creek and reducing the benefit of the 
cold-water springs and seeps in the watershed. This warm 
water may also be degrading water quality through reduced 
dissolved oxygen when macrophytic vegetation blooms and 
decays. Water quality, especially stream temperature, is a 
limiting factor for aquatic species. Disconnecting the in-line 
pond from the creeks allows for establishment of a discrete 
channel with potential for riparian shade. Turtle breeding 
habitat will need to be considered. 
 
It may be feasible to restore a discrete channel for River 
Forest Creek through the River Forest Lake impoundment 
separate from the removal of the fish passage barrier at River 
Forest Road; this will improve stream temperature and 
dissolved oxygen. 

North Clackamas Watershed Council should convene partners 
and landowners for the improvement of River Forest Creek at 
the River Forest Lake impoundment.  
It is currently unknown who the project implementation lead 
will be due to the private ownership of the impoundment 
area. Clackamas County and Oak Lodge Water Services may 
be able to implement this project as part of their temperature 
total maximum daily load reduction water quality plan. 
 
 

Fish Passage Barrier Removal - Remove passage barrier at 
River Forest Road (Action #44). 

The fish passage barrier at River Forest Road is blocking 
access to the rest of the watershed and potential cold water 
habitat. 

Clackamas County is most suited to implement this project 
with support from North Clackamas Watersheds Council and 
Oregon Department of Fish and Wildlife. 
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Table 20. River Forest Creek Watershed Restoration Focal Actions 

What Why Who 

Confluences and Refugia - Enhance confluence with large 
wood (Action #40). 

Improvement of the confluence will enhance refugia habitat in 
the Willamette. In-stream actions including large woody 
material placement and removal of bank armoring will 
enhance the groundwater-surface water exchange. 

North Clackamas Watersheds Council should lead the 
development of this project. Implementation will require 
partnership with private landowners. 

 
River Forest Connected Community Opportunity Areas  

● There are no school or community center hubs in the River Forest watershed, nor are there equity focus areas to support prioritization of project areas.  
● Community hubs are located around the parks in the watershed including Risley Park and Oak Grove Boat Launch. Resilience opportunities include focus on upland 

restoration priorities and tree canopy enhancements mentioned above.  
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3.6.2(e) Willamette Drainages  

 

Sustain and enhance cold-water inputs and restore uplands, especially oak woodlands 

 
The Willamette Drainages contain areas of likely seeps and springs and oak woodlands. The seeps and springs can be sustained and enhanced through management of 
stormwater in the uplands and adjacent watersheds. Cold water inputs can be protected through riparian restoration and shading as well as in-stream enhancements including 
woody material and bank armor removal. The oak woodlands are likely protected from development impacts by the HCA and Willamette Greenway overlays and could be 
enhanced with invasive vegetation management and supplemental plantings. Elk Rock Island and the adjacent alcove should continue to be managed for off-channel cold 
water refugia.  
 

Table 21. Willamette Drainages Restoration Focal Actions 

What Why Who 

Uplands 

Residential Property Downspout Disconnects - Evaluate 
stormwater quantity management retrofits near the boundary 
with Boardman Creek and Rinearson Creek watersheds 
(Action #20). 

Water quality (including temperature) and quantity are 
limiting factors for fish populations. The geology in the lower 
watershed is suitable for groundwater recharge. Directing 
runoff from roofs (non-pollution generating surfaces) to 
groundwater recharge will sustain and enhance cold-water 
habitat and reduce flood flow volumes. This area is contiguous 
with the Boardman Creek and Rinearson Creek watersheds. 
 
These actions could count towards the Stormwater Retrofit 
Strategy Development requirements of the MS4 permit. 

Oak Lodge Water Services has authority for most stormwater 
management in this area, with a small area falling in the City 
of Gladstone. Clackamas County will need to approve 
Willamette Greenway Projects. 
 
North Clackamas Watersheds Council and Clackamas SWCD 
may be effective at building partnerships with private 
properties. 

Conserve and enhance oak woodlands (Action #24). 

Fragmentation and habitat loss are limiting factors for oak 
woodlands and their associated species. High-density oak 
clusters are present in the Willamette Drainages which should 
be conserved and enhanced. Some of these properties are 
currently vacant and the trees will likely be protected from 
future development impacts by the Willamette Greenway and 
HCA overlays. 
 
This area is contiguous with the oak woodlands in the 
Rinearson Creek and River Forest Creek watersheds. 

Metro is currently in the process of developing tools for oak 
conservation. Clackamas County is a critical partner to 
address development impacts and future policy updates. 
North Clackamas Watersheds Council, Clackamas SWCD, and 
the Backyard Habitat Certification Program are best 
positioned to work with private landowners. 

Riparian and Wetlands 
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Table 21. Willamette Drainages Restoration Focal Actions 

What Why Who 

Enroll Class I, Class II and Class III riparian habitats in 
Streamside Stewards program (Action #03). 

Riparian canopy provides shade, woody material input, water 
quality improvement, and aquatic-upland habitat connectivity 
all of which are limiting factors in this watershed. These areas 
are strategic opportunities for continuing the work of the 
Streamside Stewards program. 

North Clackamas Watersheds Council, Clackamas SWCD, and 
the Backyard Habitat Certification Program are best 
positioned to work with private landowners. 

In-stream 

Confluences and Refugia - Ground-truth potential locations of 
seeps and springs and increase in-channel complexity (by 
placing large wood, removing bank armoring, etc.) if the 
locations are accessible (Action #9). 

The geologic setting along the steep slopes in the Willamette 
Drainages are likely to support seeps and springs. 
Enhancement of these areas with in-channel complexity (large 
woody material) will improve the aquatic habitat conditions 
and may retain the cold water input in a larger area. These 
locations may not be easily accessible from land, however, so 
enhancement may be challenging except from the river.  

North Clackamas Watersheds Council and the Clackamas Soil 
and Water Conservation District are organizations most likely 
to succeed with facilitating work on private lands across 
multiple partners and jurisdictions. 

Confluences, Complexity, Refugia - Enhance and restoration 
Elk Rock Island and the alcove as refugia habitat (Action #05). 

Elk Rock Island is an important mid-channel refuge in the 
Willamette River. It should continue to be managed and 
restored to provide riparian shading and high-flow velocity 
refuge. The vernal pools provide important amphibian habitat. 
 
An updated Management Plan process can help manage the 
habitat and multiple uses at the site. 

The City of Milwaukie owns Elk Rock Island with North 
Clackamas Parks and Recreation District management 
through an Interagency Agreement. 
Friends of Elk Rock Island is a key partner to mobilize 
community members in ongoing stewardship activities. 
 

Confluences and Refugia - Increase habitat complexity of 
Willamette in other publicly owned parks including RiverVilla 
Park and Milwaukie Bay Park (Action #07). 

Increased complexity will enhance refugia habitat in the 
Willamette. In-stream actions including large woody material 
placement, removal of bank armoring, will enhance the 
groundwater-surface water exchange. 

North Clackamas Watersheds Council, City of Milwaukie, and 
North Clackamas Parks and Recreation District are best suited 
to lead the development of these projects. 

 
Willamette Drainage Connected Community Opportunity Areas 

● The Riverside elementary bilingual school is a high access connected community with potential for outreach particularly for upland revegetation connectivity 
assessment and for Willamette drainage restoration projects. 

● Other community hubs are located around the parks in the watershed including Meldrum Bar Park, Milwaukie Bay Park, River Villa Park, and Spring Park/Elk Rock 
Island. Resilience opportunities include focus on upland restoration priorities, tree canopy enhancements mentioned above, and Willamette River restoration and 
monitoring. 
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3.7 How to Manage and Maintain this Action Plan  

“Someone will need to keep it going. You will hit bumps in the road, but you need to keep going” -Interviewee  

3.7.1 Management and use of the Plan  

 
This Watershed Action Plan should guide all partners in their work to achieve healthy watershed goals. The plan will be useful to the extent that partners integrate the 
information and recommended actions into their decisions, policies, workplans, and budgets. 
 
Per the input of partners: during the planning process, the Plan was produced as the following set of tools to maximize potential utility:  

1. Executive Summary for distribution and quick reference, particularly for decision makers;  
2. A comprehensive plan document that includes assessment information, quick reference tables in each section, images/maps, and background information in all 

appendices for future reference; and 
3. Actions organized by watershed as well as in a cloud database platform (AirTable) for sharing, sorting, and tracking progress. As information is filled into the 

database’s tables over time, it is here you will find the ability to sort the information in different ways.  
 
The North Clackamas Watersheds Council will be the stewards of the Watershed Action Plan, and will lead dissemination and updates. 
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Appendix I. Comprehensive List of Possible Actions by Watershed to Meet Healthy Watershed 
Goals 
Sorted by the action’s unique identification # 
 

Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Accelerate revegetation and 
partnership efforts along Phillips 
Creek 

Stakeholder Input 1 - Conserve and restore strategically 
located riparian habitat corridors 
along streams 

Clackamas Water Environment 
Services, North Clackamas Parks & 
Recreation District, Clackamas 
County 

Kellogg-Mt. 
Scott 

1 

Convene neighborhood listening 
sessions in revegetation action 
areas to recruit streamside 
stewards 

Stakeholder Input 1 - Conserve and restore strategically 
located riparian habitat corridors 
along streams, 2 - Conserve and 
restore transition zones between 
riparian zones and upland forested 
areas 

Clackamas Soil & Water 
Conservation District, NCWC: North 
Clackamas Watersheds Council, 
Backyard Habitat Certification 
Program 

All North 
Clackamas 
watersheds 

2 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Enroll Title 13 Class I and Class II 
riparian habitats in streamside 
stewards program in Boardman, 
River Forest, and Willamette 
Drainage watersheds. 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

1 - Conserve and restore strategically 
located riparian habitat corridors 
along streams ,2 - Conserve and 
restore transition zones between 
riparian zones and upland forested 
areas,"20 - Identify locations where 
bank armoring can be removed and 
banks restored with native 
vegetation to slow flood flows, 
improve bank storage opportunities, 
and provide shade" 

NCWC: North Clackamas Watersheds 
Council, Clackamas Soil & Water 
Conservation District, Oak Lodge 
Water Services, Oregon Department 
of Transportation 

Boardman, 
Willamette 
Drainage, River 
Forest, 
Rinearson 

3 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Conserve and enhance areas of 
intact canopy on privately-owned 
undeveloped lands on Mt. Scott 
and along Kellogg Creek, 
especially oak woodlands, in 
Kellogg-Mt. Scott watershed.  

GeoEngineers 
Contribution: 
Restoration Action 
Area 

1 - Conserve and restore strategically 
located riparian habitat corridors 
along streams ,6 - Conserve and 
increase upland tree canopy ,2 - 
Conserve and restore transition 
zones between riparian zones and 
upland forested areas,8 - Promote 
native oak conservation and habitat 
restoration in strategic habitat areas 
identified in the 2015 Oregon 
Conservation Strategy and oak 
woodland cluster areas 

City of Happy Valley, Clackamas 
Water Environment Services, 
Clackamas Soil & Water 
Conservation District, Clackamas 
County 

Kellogg-Mt. 
Scott 

4 

Enhance Elk Rock Island and the 
alcove as refugia habitat.  

Stakeholder Input "3 - Enhance in stream complexity 
and aquatic habitat, including 
enhancement of groundwater-
surface interactions in-channel by 
placing large wood, removing bank 
armoring, potentially realigning 
channels, and/or connecting/creating 
off-channel areas" 

NCWC: North Clackamas Watersheds 
Council, North Clackamas Parks & 
Recreation District, City of 
Milwaukie, Friends of Elk Rock Island 

Willamette 
Drainage 

5 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Assess feasibility of water right 
lease/purchase for use in 
increasing late season water 
availability. 

Stakeholder Input "3 - Enhance in stream complexity 
and aquatic habitat, including 
enhancement of groundwater-
surface interactions in-channel by 
placing large wood, removing bank 
armoring, potentially realigning 
channels, and/or connecting/creating 
off-channel areas" 

Freshwater Trust, Willamette 
Partnership, Urban Greenspaces 
Institute 

All North 
Clackamas 
watersheds 

6 

Increase habitat complexity of 
Willamette in RiverVilla area 

Stakeholder Input "3 - Enhance in stream complexity 
and aquatic habitat, including 
enhancement of groundwater-
surface interactions in-channel by 
placing large wood, removing bank 
armoring, potentially realigning 
channels, and/or connecting/creating 
off-channel areas" 

NCWC: North Clackamas Watersheds 
Council, North Clackamas Parks & 
Recreation District, Oak Lodge Water 
Services 

Willamette 
Drainage 

7 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Improve groundwater and 
floodplain storage potential at 3-
Creeks Natural Area 

Consultant 
Recommendation 

"3 - Enhance in stream complexity 
and aquatic habitat, including 
enhancement of groundwater-
surface interactions in-channel by 
placing large wood, removing bank 
armoring, potentially realigning 
channels, and/or connecting/creating 
off-channel areas",4 - Identify 
current springs and seeps and focus 
in-channel habitat complexity 
enhancements in these areas,5 - 
Restore overflow and 
floodplain/wetland connections for 
off channel habitat and flood 
storage,"20 - Identify locations 
where bank armoring can be 
removed and banks restored with 
native vegetation to slow flood flows, 
improve bank storage opportunities, 
and provide shade" 

Clackamas Water Environment 
Services 

Kellogg-Mt. 
Scott 

8 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Ground-truth potential locations 
of seeps and springs in the 
Willamette Drainages and 
increase in-channel complexity 
(by placing large wood, removing 
bank armoring, etc.) if accessible. 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

4 - Identify current springs and seeps 
and focus in-channel habitat 
complexity enhancements in these 
areas,"3 - Enhance in stream 
complexity and aquatic habitat, 
including enhancement of 
groundwater-surface interactions in-
channel by placing large wood, 
removing bank armoring, potentially 
realigning channels, and/or 
connecting/creating off-channel 
areas" 

NCWC: North Clackamas Watersheds 
Council, Clackamas Soil & Water 
Conservation District 

Willamette 
Drainage 

9 

Evaluate floodplain reconnection, 
wetland enhancement 
(hydrologic connectivity and 
native vegetation), and potential 
willing seller feasibility in areas of 
shallow groundwater at Kellogg 
Creek headwaters 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

5 - Restore overflow and 
floodplain/wetland connections for 
off channel habitat and flood storage 

NCWC: North Clackamas Watersheds 
Council, The Wetlands Conservancy, 
Clackamas Water Environment 
Services, Clackamas County 

Kellogg-Mt. 
Scott 

10 

Assessment: Identify areas of 
frequent flooding and suitability 
for floodplain enhancement. 

Stakeholder Input 5 - Restore overflow and 
floodplain/wetland connections for 
off channel habitat and flood storage 

Clackamas County All North 
Clackamas 
watersheds 

11 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Convene partners to identify 
potential opportunities and 
feasibility for willing seller 
programs and land 
ownership/maintenance to move 
people out of flood way and 
enhance floodplain function. 

Stakeholder Input 5 - Restore overflow and 
floodplain/wetland connections for 
off channel habitat and flood storage 

Clackamas County All North 
Clackamas 
watersheds 

12 

Evaluate wetland enhancement 
potential in the area of shallow 
groundwater upstream of River 
Forest Lake. 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

5 - Restore overflow and 
floodplain/wetland connections for 
off channel habitat and flood 
storage,4 - Identify current springs 
and seeps and focus in-channel 
habitat complexity enhancements in 
these areas,"11 - Remove heat loads 
from in-line ponds, impoundments, 
and large roadway embankments 
and convert 'dead storage' (areas 
permanently pooled) to wetland and 
floodplain to slow flood flows and 
improve flood storage" 

NCWC: North Clackamas Watersheds 
Council, Oak Lodge Water Services 

River Forest 13 

Pass code that promotes 
maintenance of existing trees 
and canopy cover and requires 
mitigation for lost canopy 

Stakeholder Input 6 - Conserve and increase upland tree 
canopy 

City of Happy Valley, City of 
Gladstone, City of Milwaukie, 
Clackamas County 

All North 
Clackamas 
watersheds 

14 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Educate residents about how to 
preserve trees in neighborhoods; 
address public safety fears such 
as hazard trees, placement of 
trees, and fire safety. Coordinate 
with the Firewise program. 

Stakeholder Input 6 - Conserve and increase upland tree 
canopy 

NCWC: North Clackamas Watersheds 
Council, Oregon State University 
Extension, Clackamas Soil & Water 
Conservation District, City of Happy 
Valley, City of Milwaukie, Friends of 
Trees 

Kellogg-Mt. 
Scott 

15 

Conserve and enhance areas of 
intact canopy on privately-owned 
lands at Kellogg Creek and Dean 
Creek headwaters and along 
Minthorn Springs Creek 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

6 - Conserve and increase upland tree 
canopy ,2 - Conserve and restore 
transition zones between riparian 
zones and upland forested areas,21 - 
Prevent invasive species from 
impacting restoration success 

City of Happy Valley, City of 
Milwaukie, Backyard Habitat 
Certification Program, Clackamas 
Soil & Water Conservation District, 
Clackamas County 

Kellogg-Mt. 
Scott 

16 

Evaluate and implement 
stormwater quantity 
management retrofits in lower 
watershed near borders with 
Rinearson Creek and Willamette 
Drainage watersheds 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

"7 - Maintain and enhance infiltration 
of rainfall to groundwater (avoid 
redirection to surface water system), 
especially in lower watersheds where 
water table is relatively close to the 
ground surface" 

Oak Lodge Water Services, NCWC: 
North Clackamas Watersheds 
Council, Clackamas County, City of 
Gladstone 

Boardman 17 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Evaluate stormwater quantity 
management retrofits on 
terraces along Kellogg Creek and 
Dean Creek 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

"7 - Maintain and enhance infiltration 
of rainfall to groundwater (avoid 
redirection to surface water system), 
especially in lower watersheds where 
water table is relatively close to the 
ground surface" 

Clackamas Water Environment 
Services, City of Milwaukie, NCWC: 
North Clackamas Watersheds 
Council, Backyard Habitat 
Certification Program 

Kellogg-Mt. 
Scott 

18 

Evaluate stormwater quantity 
management retrofits on the 
terrace above Rinearson Creek 
adjacent to McLoughlin Blvd. 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

"7 - Maintain and enhance infiltration 
of rainfall to groundwater (avoid 
redirection to surface water system), 
especially in lower watersheds where 
water table is relatively close to the 
ground surface" 

City of Gladstone, Oak Lodge Water 
Services, NCWC: North Clackamas 
Watersheds Council 

Rinearson 19 

Evaluate stormwater quantity 
management retrofits in the 
Willamette Drainage watersheds 
near the Willamette Drainage 
boundary with Boardman Creek 
and Rinearson Creek watersheds. 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

"7 - Maintain and enhance infiltration 
of rainfall to groundwater (avoid 
redirection to surface water system), 
especially in lower watersheds where 
water table is relatively close to the 
ground surface" 

NCWC: North Clackamas Watersheds 
Council, Clackamas Water 
Environment Services, Oak Lodge 
Water Services, City of Gladstone, 
Clackamas County, Clackamas Soil & 
Water Conservation District 

Willamette 
Drainage 

20 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Evaluate wetland enhancement 
potential in Boardman Creek 
watershed in the area of shallow 
groundwater near the 
intersection of Vineyard Ave. and 
Vineyard Rd. 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

"7 - Maintain and enhance infiltration 
of rainfall to groundwater (avoid 
redirection to surface water system), 
especially in lower watersheds where 
water table is relatively close to the 
ground surface","3 - Enhance in 
stream complexity and aquatic 
habitat, including enhancement of 
groundwater-surface interactions in-
channel by placing large wood, 
removing bank armoring, potentially 
realigning channels, and/or 
connecting/creating off-channel 
areas",4 - Identify current springs and 
seeps and focus in-channel habitat 
complexity enhancements in these 
areas,5 - Restore overflow and 
floodplain/wetland connections for 
off channel habitat and flood storage 

Oak Lodge Water Services, 
Clackamas County 

Boardman 21 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Evaluate floodplain reconnection, 
wetland enhancement 
(hydrologic connectivity and 
native vegetation), and potential 
willing-seller feasibility in areas of 
shallow groundwater at Minthorn 
Springs headwaters, Kellogg 
Creek, Three Creeks Natural 
Area, Dean Creek, and Mt. Scott 
Creek  

GeoEngineers 
Contribution: 
Restoration Action 
Area 

"7 - Maintain and enhance infiltration 
of rainfall to groundwater (avoid 
redirection to surface water system), 
especially in lower watersheds where 
water table is relatively close to the 
ground surface",4 - Identify current 
springs and seeps and focus in-
channel habitat complexity 
enhancements in these areas,5 - 
Restore overflow and 
floodplain/wetland connections for 
off channel habitat and flood storage 

Clackamas Water Environment 
Services, City of Milwaukie, City of 
Happy Valley, NCWC: North 
Clackamas Watersheds Council, 
North Clackamas Parks & Recreation 
District, Clackamas County 

Kellogg-Mt. 
Scott 

22 

Conserve and enhance oak 
woodlands in lower River Forest 
Creek watershed, especially on 
privately-owned vacant lands. 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

8 - Promote native oak conservation 
and habitat restoration in strategic 
habitat areas identified in the 2015 
Oregon Conservation Strategy and 
oak woodland cluster areas 

Clackamas Soil & Water 
Conservation District, Backyard 
Habitat Certification Program, 
NCWC: North Clackamas Watersheds 
Council, North Clackamas Parks & 
Recreation District 

River Forest 23 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Conserve and enhance oak 
woodlands in the Willamette 
Drainage 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

8 - Promote native oak conservation 
and habitat restoration in strategic 
habitat areas identified in the 2015 
Oregon Conservation Strategy and 
oak woodland cluster areas 

Clackamas Soil & Water 
Conservation District, NCWC: North 
Clackamas Watersheds Council, 
Metro Parks & Nature,  Clackamas 
County, Backyard Habitat 
Certification Program 

Willamette 
Drainage 

24 

Pass codes and regulations that 
integrate watershed function into 
key decisions (zoning, 
stormwater, floodplain 
management, development & re-
development codes, tree codes, 
etc.) 

Stakeholder Input 8 - Promote native oak conservation 
and habitat restoration in strategic 
habitat areas identified in the 2015 
Oregon Conservation Strategy and 
oak woodland cluster areas,6 - 
Conserve and increase upland tree 
canopy 

City of Happy Valley, City of 
Gladstone, City of Milwaukie, 
Clackamas Water Environment 
Services, Oak Lodge Water Services, 
Clackamas County 

All North 
Clackamas 
watersheds 

25 

Conserve and enhance oak 
woodlands in the upper 
watershed near Kellogg-Mt. 
Scott Creek’s watershed 
boundary 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

8 - Promote native oak conservation 
and habitat restoration in strategic 
habitat areas identified in the 2015 
Oregon Conservation Strategy and 
oak woodland cluster areas,6 - 
Conserve and increase upland tree 
canopy 

Backyard Habitat Certification 
Program, Clackamas Soil & Water 
Conservation District, NCWC: North 
Clackamas Watersheds Council, City 
of Happy Valley 

Boardman 26 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Conserve and enhance oak 
woodlands in the upper 
Rinearson Creek watershed. 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

8 - Promote native oak conservation 
and habitat restoration in strategic 
habitat areas identified in the 2015 
Oregon Conservation Strategy and 
oak woodland cluster areas,6 - 
Conserve and increase upland tree 
canopy 

NCWC: North Clackamas Watersheds 
Council, Clackamas Soil & Water 
Conservation District, Backyard 
Habitat Certification Program, 
Clackamas County, City of 
Gladstone, North Clackamas Parks & 
Recreation District 

Rinearson 27 

Collaborate with Oak working 
group, regional corridor group, 
SWCD, Willamette Partnership, 
Backyard Habitat program, and 
other groups to increase planting 
and maintenance of native oak 
and associated plant 
communities in permeable oak 
corridors 

Stakeholder Input 8 - Promote native oak conservation 
and habitat restoration in strategic 
habitat areas identified in the 2015 
Oregon Conservation Strategy and 
oak woodland cluster areas,"14 - 
Mobilize watershed health advocates 
to participate in , decision-making 
processes such as technical advisory 
committees, planning committees, 
funding allocations, and other public 
input roles" 

NCWC: North Clackamas Watersheds 
Council, Backyard Habitat 
Certification Program, Clackamas 
Soil & Water Conservation District, 
Metro Parks & Nature, Intertwine 

All North 
Clackamas 
watersheds 

28 

Incentivize installation of green 
infrastructure retrofits of existing 
grey infrastructure 

Consultant 
Recommendation 

9 - Reduce volume of 
untreated/unfiltered stormwater 
entering creeks 

Oak Lodge Water Services, 
Clackamas Water Environment 
Services, City of Milwaukie, City of 
Happy Valley, City of Gladstone 

All North 
Clackamas 
watersheds 

29 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Evaluate stormwater quality and 
quantity management retrofits 
along McLoughlin Blvd. in 
Boardman Creek watershed 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

9 - Reduce volume of 
untreated/unfiltered stormwater 
entering creeks,"7 - Maintain and 
enhance infiltration of rainfall to 
groundwater (avoid redirection to 
surface water system), especially in 
lower watersheds where water table 
is relatively close to the ground 
surface", 12. Address acute water 
quality impairments in the 
watersheds by removing direct 
connections to the stormwater 
system and providing locations for 
spill interception 

Oregon Department of 
Transportation, Oak Lodge Water 
Services, City of Milwaukie, NCWC: 
North Clackamas Watersheds 
Council,  Clackamas County, City of 
Gladstone 

Boardman 30 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Evaluate stormwater quality and 
quantity management retrofits 
along I-205, Highway 224, and 
Highway 99 and at Clackamas 
Town Center 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

9 - Reduce volume of 
untreated/unfiltered stormwater 
entering creeks,"7 - Maintain and 
enhance infiltration of rainfall to 
groundwater (avoid redirection to 
surface water system), especially in 
lower watersheds where water table 
is relatively close to the ground 
surface", 12. Address acute water 
quality impairments in the 
watersheds by removing direct 
connections to the stormwater 
system and providing locations for 
spill interception 

Oregon Department of 
Transportation, City of Milwaukie, 
Clackamas Water Environment 
Services, Oak Lodge Water Services, 
NCWC: North Clackamas Watersheds 
Council, Clackamas County 

Kellogg-Mt. 
Scott 

31 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Evaluate stormwater quality and 
quantity management retrofits 
along McLoughlin Blvd. in 
Rinearson Creek watershed.  

GeoEngineers 
Contribution: 
Restoration Action 
Area 

9 - Reduce volume of 
untreated/unfiltered stormwater 
entering creeks,"7 - Maintain and 
enhance infiltration of rainfall to 
groundwater (avoid redirection to 
surface water system), especially in 
lower watersheds where water table 
is relatively close to the ground 
surface", 12. Address acute water 
quality impairments in the 
watersheds by removing direct 
connections to the stormwater 
system and providing locations for 
spill interception 

City of Gladstone, Oregon 
Department of Transportation, Oak 
Lodge Water Services, Clackamas 
County, NCWC: North Clackamas 
Watersheds Council 

Rinearson 32 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Evaluate stormwater quality and 
quantity management retrofits 
along McLoughlin corridor in the 
River Forest watershed.  

GeoEngineers 
Contribution: 
Restoration Action 
Area 

9 - Reduce volume of 
untreated/unfiltered stormwater 
entering creeks,"7 - Maintain and 
enhance infiltration of rainfall to 
groundwater (avoid redirection to 
surface water system), especially in 
lower watersheds where water table 
is relatively close to the ground 
surface", 
12. Address acute water quality 
impairments in the watersheds by 
removing direct connections to the 
stormwater system and providing 
locations for spill interception 

Oregon Department of 
Transportation, Clackamas Water 
Environment Services, Oak Lodge 
Water Services, Clackamas County 
Transportation Department 

River Forest 33 

Survey for seasonal low flow and 
velocity barriers such as weirs, 
armoring, etc. (not just at road 
crossings) with consideration to 
all aquatic fish species (not just 
adult salmonids) 

Consultant 
Recommendation 

10 - Prioritize and remove fish 
passage barriers 

Oregon Department of Fish & 
Wildlife, Oregon Department of 
Transportation, Clackamas County 

All North 
Clackamas 
watersheds 

34 

Assess fish passage at WES 
Water Control structure at 3-
Creeks Natural Area and improve 
passage if necessary 

Stakeholder Input 10 - Prioritize and remove fish 
passage barriers 

Clackamas Water Environment 
Services 

Kellogg-Mt. 
Scott 

35 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Evaluate bedrock channel 
passability in Boardman Creek 
and remove the barriers at Walta 
Vista Drive and River Road. 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

10 - Prioritize and remove fish 
passage barriers 

NCWC: North Clackamas Watersheds 
Council, Oak Lodge Water Services, 
Oregon Department of Fish & 
Wildlife, Clackamas County 

Boardman 36 

Evaluate passability of steep 
channel downstream of former 
dam impoundment and partial 
barrier at upstream end of 
Rinearson Natural Area 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

10 - Prioritize and remove fish 
passage barriers 

National Oceanic and Atmospheric 
Administration, Private landowners, 
City of Gladstone, Columbia 
Restoration Group, Robinhood 
Homeowners Association, NCWC: 
North Clackamas Watersheds 
Council 

Rinearson 37 

Remove barrier on Rinearson 
Creek under McLoughlin Blvd. 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

10 - Prioritize and remove fish 
passage barriers 

Oregon Department of 
Transportation, NCWC: North 
Clackamas Watersheds Council, 
Private landowners 

Rinearson 38 

Restore confluence of Boardman 
Creek with Willamette River  
(underway)  

Stakeholder Input 10 - Prioritize and remove fish 
passage barriers,"3 - Enhance in 
stream complexity and aquatic 
habitat, including enhancement of 
groundwater-surface interactions in-
channel by placing large wood, 
removing bank armoring, potentially 
realigning channels, and/or 
connecting/creating off-channel 
areas" 

NCWC: North Clackamas Watersheds 
Council, Oak Lodge Water Services, 
Clackamas Partnership 

Boardman 39 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Enhance River Forest Creek 
confluence with large wood 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

10 - Prioritize and remove fish 
passage barriers,"3 - Enhance in 
stream complexity and aquatic 
habitat, including enhancement of 
groundwater-surface interactions in-
channel by placing large wood, 
removing bank armoring, potentially 
realigning channels, and/or 
connecting/creating off-channel 
areas" 

NCWC: North Clackamas Watersheds 
Council 

River Forest 40 

Remove Kellogg Dam and assess 
other barriers in the watershed. 
Prioritize by quantity and quality 
of upstream habitat. 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

10 - Prioritize and remove fish 
passage barriers,"11 - Remove heat 
loads from in-line ponds, 
impoundments, and large roadway 
embankments and convert 'dead 
storage' (areas permanently pooled) 
to wetland and floodplain to slow 
flood flows and improve flood 
storage","15 - Increase safe, inclusive 
and welcoming access to nature 
opportunities" 

Oregon Department of 
Transportation, NCWC: North 
Clackamas Watersheds Council, City 
of Milwaukie, Oregon Department of 
Fish & Wildlife, Oregon Department 
of Environmental Quality, Oregon 
Department of State Lands, United 
States Fish and Wildlife Service, 
National Oceanic and Atmospheric 
Administration, Confederated Tribes 
of Warm Springs Reservation of 
Oregon, Confederated Tribes of 
Grande Ronde, Native Fish Society, 
Army Corps of Engineers, North 
Clackamas Parks & Recreation 
District 

Kellogg-Mt. 
Scott 

41 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Restore Kellogg Creek as a 
discrete channel through the 
Kellogg Lake impoundment 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

10 - Prioritize and remove fish 
passage barriers,"11 - Remove heat 
loads from in-line ponds, 
impoundments, and large roadway 
embankments and convert 'dead 
storage' (areas permanently pooled) 
to wetland and floodplain to slow 
flood flows and improve flood 
storage","15 - Increase safe, inclusive 
and welcoming access to nature 
opportunities 
" 

Oregon Department of 
Transportation, NCWC: North 
Clackamas Watersheds Council, City 
of Milwaukie, Oregon Department of 
Fish & Wildlife, Oregon Department 
of Environmental Quality, Oregon 
Department of State Lands,  United 
States Fish and Wildlife Service, 
National Oceanic and Atmospheric 
Administration, Confederated Tribes 
of Warm Springs Reservation of 
Oregon, Confederated Tribes of 
Grande Ronde, Native Fish Society, 
Army Corps of Engineers, North 
Clackamas Parks & Recreation 
District 

Kellogg-Mt. 
Scott 

42 

Assess and prioritize other fish 
passage barriers in the Kellogg-
Mt. Scott watershed and 
prioritize by quantity and quality 
of upstream habitat 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

10 - Prioritize and remove fish 
passage barriers,18 - Assess the need 
for replacing existing (undersized) 
conveyance infrastructure 

Oregon Department of Fish & 
Wildlife, NCWC: North Clackamas 
Watersheds Council 

Kellogg-Mt. 
Scott 

43 

Remove passage barrier at River 
Forest Road. 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

10 - Prioritize and remove fish 
passage barriers,18 - Assess the need 
for replacing existing (undersized) 
conveyance infrastructure 

Oregon Department of Fish & 
Wildlife, Clackamas County, NCWC: 
North Clackamas Watersheds 
Council 

River Forest 44 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Disconnect in-line pond at 
Kellogg Creek headwaters. 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

"11 - Remove heat loads from in-line 
ponds, impoundments, and large 
roadway embankments and convert 
'dead storage' (areas permanently 
pooled) to wetland and floodplain to 
slow flood flows and improve flood 
storage" 

The Wetlands Conservancy Kellogg-Mt. 
Scott 

45 

Continue monitoring 
performance of restoration 
project at Rinearson Creek 
mouth, especially temperature in 
former dam impoundment and 
evaluate disconnection feasibility 
if elevated temperatures are 
observed. 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

"11 - Remove heat loads from in-line 
ponds, impoundments, and large 
roadway embankments and convert 
'dead storage' (areas permanently 
pooled) to wetland and floodplain to 
slow flood flows and improve flood 
storage" 

Columbia Restoration Group, 
National Oceanic and Atmospheric 
Administration, City of Gladstone, 
Private landowners 

Rinearson 46 

Disconnect creek channel from 
River Forest Lake. 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

"11 - Remove heat loads from in-line 
ponds, impoundments, and large 
roadway embankments and convert 
'dead storage' (areas permanently 
pooled) to wetland and floodplain to 
slow flood flows and improve flood 
storage" 

NCWC: North Clackamas Watersheds 
Council, Clackamas County, Oak 
Lodge Water Services, Oregon 
Department of Fish & Wildlife, 
Oregon Department of 
Environmental Quality 

River Forest 47 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Evaluate in-line ponds on upper 
Mt. Scott Creek for fish 
passability and heat loads. 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

"11 - Remove heat loads from in-line 
ponds, impoundments, and large 
roadway embankments and convert 
'dead storage' (areas permanently 
pooled) to wetland and floodplain to 
slow flood flows and improve flood 
storage" 

Clackamas Water Environment 
Services, City of Happy Valley, 
Oregon Department of Fish & 
Wildlife, NCWC: North Clackamas 
Watersheds Council 

Kellogg-Mt. 
Scott 

48 

Reduce 'dead storage' in ponds 
by lowering outlet control 
(removing fish passage barriers) 
and creating wetlands to 
store/slow water. This includes 
Kellogg Lake, River Forest Lake, 
and the pond on Rinearson Creek 
at Meldrum Bar Park. 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

"11 - Remove heat loads from in-line 
ponds, impoundments, and large 
roadway embankments and convert 
'dead storage' (areas permanently 
pooled) to wetland and floodplain to 
slow flood flows and improve flood 
storage",5 - Restore overflow and 
floodplain/wetland connections for 
off channel habitat and flood 
storage,18 - Assess the need for 
replacing existing (undersized) 
conveyance infrastructure 

NCWC: North Clackamas Watersheds 
Council, Oregon Department of Fish 
& Wildlife, City of Milwaukie, City of 
Gladstone, National Oceanic and 
Atmospheric Administration 

Kellogg-Mt. 
Scott, Rinearson, 
River Forest 

49 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Identify and retrofit key 
properties for maximum 
stormwater/water quality 
improvement 

Consultant 
Recommendation 

12. Address acute water quality 
impairments in the watersheds by 
removing direct connections to the 
stormwater system and providing 
locations for spill interception 

Clackamas Water Environment 
Services, DePave, NCWC: North 
Clackamas Watersheds Council 

All North 
Clackamas 
watersheds 

50 

Identify water quality impacts of 
septic systems for planning and 
permitting considerations 

Stakeholder Input 12. Address acute water quality 
impairments in the watersheds by 
removing direct connections to the 
stormwater system and providing 
locations for spill interception 

NCWC: North Clackamas Watersheds 
Council, Clackamas County, 
Clackamas Water Environment 
Services, Oregon Department of 
Environmental Quality 

Kellogg-Mt. 
Scott 

51 

Enhance system for 
communicating unusual water 
quality conditions to enhance 
response time and coordinate 
followup 

Stakeholder Input 12. Address acute water quality 
impairments in the watersheds by 
removing direct connections to the 
stormwater system and providing 
locations for spill interception,17 - 
Establish water quality response 
network and procedures (to quickly 
identify water quality impairments 
and aid response 

Clackamas Water Environment 
Services, Oak Lodge Water Services, 
Oregon Department of 
Environmental Quality, City of 
Gladstone, City of Milwaukie 

All North 
Clackamas 
watersheds 

52 
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Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Share easy to access educational 
materials that educate 
community members about signs 
of water quality issues and 
how/when to report  

Consultant 
Recommendation 

12. Address acute water quality 
impairments in the watersheds by 
removing direct connections to the 
stormwater system and providing 
locations for spill interception,17 - 
Establish water quality response 
network and procedures (to quickly 
identify water quality impairments 
and aid response 

NCWC: North Clackamas Watersheds 
Council, Oregon Department of 
Environmental Quality 

All North 
Clackamas 
watersheds 

53 

Educate decision-makers, land 
managers/owners, and agency 
staff on how healthy watersheds 
function and how to improve 
function 

Stakeholder Input "13 - Develop creative public 
educational materials to showcase 
the ecological diversity and 
importance of healthy North 
Clackamas watersheds for people 
such as multi-media marketing 
materials and demonstration 
projects 
" 

NCWC: North Clackamas Watersheds 
Council, Clackamas County, 
Clackamas Soil & Water 
Conservation District 

All North 
Clackamas 
watersheds 

54 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Utilize community based social 
marketing methods to support 
healthy watershed behavior 
changes 

Stakeholder Input "13 - Develop creative public 
educational materials to showcase 
the ecological diversity and 
importance of healthy North 
Clackamas watersheds for people 
such as multi-media marketing 
materials and demonstration 
projects 
" 

NCWC: North Clackamas Watersheds 
Council 

All North 
Clackamas 
watersheds 

55 

Educate landowners and 
managers about the natural role 
of beaver in urban watersheds 
and how to minimize impacts to 
both beaver and property 

Stakeholder Input "13 - Develop creative public 
educational materials to showcase 
the ecological diversity and 
importance of healthy North 
Clackamas watersheds for people 
such as multi-media marketing 
materials and demonstration 
projects 
" 

Oregon Department of Fish & 
Wildlife, Portland Audubon, 
Clackamas Soil & Water 
Conservation District 

All North 
Clackamas 
watersheds 

56 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Collaboratively develop a beaver 
management plan 

Stakeholder Input "13 - Develop creative public 
educational materials to showcase 
the ecological diversity and 
importance of healthy North 
Clackamas watersheds for people 
such as multi-media marketing 
materials and demonstration 
projects 
" 

Oregon Department of Fish & 
Wildlife, Clackamas Water 
Environment Services, Oak Lodge 
Water Services, Oregon Department 
of Transportation 

All North 
Clackamas 
watersheds 

57 

Engage in planning updates for 
stormwater management 
manuals, master plans and 
development code to increase 
green stormwater infrastructure 

Stakeholder Input "14 - Mobilize watershed health 
advocates to participate in , decision-
making processes such as technical 
advisory committees, planning 
committees, funding allocations, and 
other public input roles" 

Clackamas Water Environment 
Services, Oak Lodge Water Services, 
City of Milwaukie, City of Happy 
Valley, City of Gladstone, NCWC: 
North Clackamas Watersheds 
Council, Urban Greenspaces 
Institute, Portland Audubon, Unite 
Oregon, Clackamas County 

All North 
Clackamas 
watersheds 

58 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Establish partnerships with 
higher education to research key 
aspects of ecological function  

Stakeholder Input "14 - Mobilize watershed health 
advocates to participate in , decision-
making processes such as technical 
advisory committees, planning 
committees, funding allocations, and 
other public input roles" 

NCWC: North Clackamas Watersheds 
Council, Clackamas Water 
Environment Services, Urban 
Greenspaces Institute, The Wetlands 
Conservancy, Oak Lodge Water 
Services, Portland State University, 
Institute for Natural Resources, 
Mount Hood Community College, 
Portland Community College, 
Clackamas Community College 

All North 
Clackamas 
watersheds 

59 

Protect and conserve 
undeveloped lands with high 
natural resources value (starting 
with the Metro Title 13 habitat 
inventory areas and Oregon 
Conservation Strategy habitats) 

Stakeholder Input "14 - Mobilize watershed health 
advocates to participate in , decision-
making processes such as technical 
advisory committees, planning 
committees, funding allocations, and 
other public input roles" 

NCWC: North Clackamas Watersheds 
Council, Clackamas County, City of 
Happy Valley, City of Gladstone, City 
of Milwaukie, Urban Greenspaces 
Institute, Portland Audubon, The 
Wetlands Conservancy, Metro Parks 
& Nature, North Clackamas Parks & 
Recreation District 

All North 
Clackamas 
watersheds 

60 

Update and improve fish 
recovery plans and participate in 
related processes 

Stakeholder Input "14 - Mobilize watershed health 
advocates to participate in , decision-
making processes such as technical 
advisory committees, planning 
committees, funding allocations, and 
other public input roles" 

Oregon Department of Fish & 
Wildlife, United States Fish and 
Wildlife Service, National Oceanic 
and Atmospheric Administration, 
NCWC: North Clackamas Watersheds 
Council, Oregon Watershed 
Enhancement Board 

All North 
Clackamas 
watersheds 

61 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Develop updated management 
strategy for Elk Rock Island, 
Spring Park & Willamette alcove 
& side channel habitat that 
integrates increased habitat 
value with appropriate human 
use 

Stakeholder Input "14 - Mobilize watershed health 
advocates to participate in , decision-
making processes such as technical 
advisory committees, planning 
committees, funding allocations, and 
other public input roles","3 - Enhance 
in stream complexity and aquatic 
habitat, including enhancement of 
groundwater-surface interactions in-
channel by placing large wood, 
removing bank armoring, potentially 
realigning channels, and/or 
connecting/creating off-channel 
areas" 

NCWC: North Clackamas Watersheds 
Council, Friends of Elk Rock Island, 
City of Milwaukie, North Clackamas 
Parks & Recreation District 

Kellogg-Mt. 
Scott 

62 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Survey community surrounding 
“gap access” community hubs to 
better understand needs for 
access to nature and stewardship 
opportunities 

Samara Group 
Contribution: 
Connected 
Community  

"14 - Mobilize watershed health 
advocates to participate in , decision-
making processes such as technical 
advisory committees, planning 
committees, funding allocations, and 
other public input roles","15 - 
Increase safe, inclusive and 
welcoming access to nature 
opportunities 
" 

NCWC: North Clackamas Watersheds 
Council, North Clackamas Parks & 
Recreation District, City of Happy 
Valley, City of Gladstone, City of 
Milwaukie 

Boardman 63 

Support equity-based parks and 
trails system plans through public 
comment and input to planning 
departments 

Consultant 
Recommendation 

"15 - Increase safe, inclusive and 
welcoming access to nature 
opportunities 
" 

North Clackamas Parks & Recreation 
District, City of Happy Valley, City of 
Gladstone, City of Milwaukie, Metro 
Parks & Nature 

All North 
Clackamas 
watersheds 

64 

Make professional development 
opportunities available regarding 
environmental justice and equity 

Consultant 
Recommendation 

"15 - Increase safe, inclusive and 
welcoming access to nature 
opportunities 
" 

NCWC: North Clackamas Watersheds 
Council, Clackamas County, 
Clackamas Water Environment 
Services, Oak Lodge Water Services, 
North Clackamas Parks & Recreation 
District 

All North 
Clackamas 
watersheds 

65 

Implement a public survey to 
better understand and advocate 
for public access needs that are 
both community and 
watershed/restoration friendly 

Consultant 
Recommendation 

"15 - Increase safe, inclusive and 
welcoming access to nature 
opportunities 
" 

NCWC: North Clackamas Watersheds 
Council, City of Happy Valley, City of 
Gladstone, City of Milwaukie, 
Clackamas County 

All North 
Clackamas 
watersheds 

66 



 

North Clackamas Watersheds Action Plan – Appendices  |  July 2022  |   Page 202 of 252 

 

Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Use community gathering places 
such as the parks in the 
watershed (including Risley Park 
and Oak Grove Boat Launch in 
River Forest watershed) for 
community education.  

Samara Group 
Contribution: 
Connected 
Community  

"15 - Increase safe, inclusive and 
welcoming access to nature 
opportunities 
","14 - Mobilize watershed health 
advocates to participate in , decision-
making processes such as technical 
advisory committees, planning 
committees, funding allocations, and 
other public input roles",8 - Promote 
native oak conservation and habitat 
restoration in strategic habitat areas 
identified in the 2015 Oregon 
Conservation Strategy and oak 
woodland cluster areas 

NCWC: North Clackamas Watersheds 
Council, North Clackamas Parks & 
Recreation  District, Oregon State 
Marine Board 

River Forest 67 

Partner with native peoples to 
understand their harvest, 
cultural, and spiritual needs and 
incorporate into action efforts 

Consultant 
Recommendation 

"15 - Increase safe, inclusive and 
welcoming access to nature 
opportunities 
" 

North Clackamas Parks & Recreation 
District, Metro Parks & Nature, 
Wisdom of the Elders, Confederated 
Tribes of Grande Ronde, 
Confederated Tribes of Warm 
Springs Reservation of Oregon 

All North 
Clackamas 
watersheds 

68 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Monitor seasonal water 
availability, stormwater, and 
pollutant issues using a crowd-
sourced photo point monitoring 
system 

Consultant 
Recommendation 

"16 - Establish inter-jurisdictional 
monitoring network across to collect, 
share, and interpret data in the 
watersheds function and to fill gaps 
in critical information" 

NCWC: North Clackamas Watersheds 
Council, Oregon Department of 
Environmental Quality, Native Fish 
Society, Clackamas Water 
Environment Services, Oak Lodge 
Water Services 

All North 
Clackamas 
watersheds 

69 

Develop a fish survey program to 
identify fish species' use of 
different areas, times of year, and 
life stages 

Consultant 
Recommendation 

"16 - Establish inter-jurisdictional 
monitoring network across to collect, 
share, and interpret data in the 
watersheds function and to fill gaps 
in critical information" 

NCWC: North Clackamas Watersheds 
Council, Oregon Department of Fish 
& Wildlife,  Native Fish Society 

All North 
Clackamas 
watersheds 

70 

Implement pre-and-post 
monitoring protocols for all 
restoration projects to build a 
broader set of baseline data 

Consultant 
Recommendation 

"16 - Establish inter-jurisdictional 
monitoring network across to collect, 
share, and interpret data in the 
watersheds function and to fill gaps 
in critical information" 

North Clackamas Parks & Recreation 
District, Backyard Habitat 
Certification Program, NCWC: North 
Clackamas Watersheds Council, 
Clackamas Water Environment 
Services, Oak Lodge Water Services, 
Friends of Trees 

All North 
Clackamas 
watersheds 

71 

Set up wildlife cameras to collect 
data about habitat usage 

Consultant 
Recommendation 

"16 - Establish inter-jurisdictional 
monitoring network across to collect, 
share, and interpret data in the 
watersheds function and to fill gaps 
in critical information" 

North Clackamas Parks & Recreation 
District, Oregon Department of Fish 
& Wildlife, Native Fish Society 

All North 
Clackamas 
watersheds 

72 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Measure pool depths at low flow Consultant 
Recommendation 

"16 - Establish inter-jurisdictional 
monitoring network across to collect, 
share, and interpret data in the 
watersheds function and to fill gaps 
in critical information" 

NCWC: North Clackamas Watersheds 
Council, Clackamas Water 
Environment Services, North 
Clackamas Parks & Recreation 
District, Oak Lodge Water Services, 
Institute for Natural Resources, The 
Wetlands Conservancy 

All North 
Clackamas 
watersheds 

73 

Expand macroinvertebrate 
surveys throughout watersheds 
as part of regular monitoring to 
support interpretation of flow 
duration, general water quality 
limitations, food supply for fish, 
and oxygen demand (beyond 
once/term NPDES monitoring 
requirements).  

Consultant 
Recommendation 

"16 - Establish inter-jurisdictional 
monitoring network across to collect, 
share, and interpret data in the 
watersheds function and to fill gaps 
in critical information" 

North Clackamas Parks & Recreation 
District, NCWC: North Clackamas 
Watersheds Council, Xerces Society, 
Native Fish Society 

All North 
Clackamas 
watersheds 

74 

Develop a plan to determine the 
framework and resources needed 
to establish a consistent 
watershed-wide temperature 
monitoring system to inform 
restoration and conservation 
efforts. 

Stakeholder Input "16 - Establish inter-jurisdictional 
monitoring network across to collect, 
share, and interpret data in the 
watersheds function and to fill gaps 
in critical information" 

Clackamas Water Environment 
Services, Oak Lodge Water Services, 
NCWC: North Clackamas Watersheds 
Council 

All North 
Clackamas 
watersheds 

75 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Develop a framework for crowd-
sourced photo point monitoring 
(similar to City of Bellingham 
monitoring at Padden Creek) 

Consultant 
Recommendation 

"16 - Establish inter-jurisdictional 
monitoring network across to collect, 
share, and interpret data in the 
watersheds function and to fill gaps 
in critical information" 

NCWC: North Clackamas Watersheds 
Council, North Clackamas Parks & 
Recreation District, Native Fish 
Society 

All North 
Clackamas 
watersheds 

76 

Recruit public observations of 
fish & wildlife,( e.g. iNaturalist) to 
enhance documentation of key 
wildlife indicator species  

Stakeholder Input "16 - Establish inter-jurisdictional 
monitoring network across to collect, 
share, and interpret data in the 
watersheds function and to fill gaps 
in critical information" 

North Clackamas Parks & Recreation 
District, Oregon Department of Fish 
& Wildlife, Native Fish Society 

All North 
Clackamas 
watersheds 

77 

Install community-based data 
collection kiosks near ‘high-
access’ community hubs  

Consultant 
Recommendation 

19 - Provide hands-on opportunities 
for community members to learn 
about the watersheds and engage in 
stewardship that meet their diversity 
of needs 

North Clackamas Parks & Recreation 
District, NCWC: North Clackamas 
Watersheds Council, Clackamas 
Water Environment Services, Native 
Fish Society, Oak Lodge Water 
Services 

All North 
Clackamas 
watersheds 

78 

Provide opportunities for people 
to safely be involved in stream 
walks to identify stream 
challenges (e.g. dumping, etc.)  

Consultant 
Recommendation 

19 - Provide hands-on opportunities 
for community members to learn 
about the watersheds and engage in 
stewardship that meet their diversity 
of needs 

NCWC: North Clackamas Watersheds 
Council, North Clackamas Parks & 
Recreation District 

All North 
Clackamas 
watersheds 

79 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Work with Homeowners' 
Associations and other 
community neighborhoods 
groups, landowners, and 
managers to collect and interpret 
regular water quality 
measurements  

Consultant 
Recommendation 

19 - Provide hands-on opportunities 
for community members to learn 
about the watersheds and engage in 
stewardship that meet their diversity 
of needs 

NCWC: North Clackamas Watersheds 
Council, Oak Lodge Water Services, 
Clackamas Water Environment 
Services 

All North 
Clackamas 
watersheds 

80 

Partner with local schools to 
adopt restoration sites as 
outdoor classrooms where 
students can be involved with 
full-spectrum restoration 
activities, have recurrent visits, 
and long-term stewardship 

Consultant 
Recommendation 

19 - Provide hands-on opportunities 
for community members to learn 
about the watersheds and engage in 
stewardship that meet their diversity 
of needs 

Ecology in Classrooms and Outdoors, 
Lower Columbia Estuary Partnership, 
North Clackamas Parks & Recreation 
District, NCWC: North Clackamas 
Watersheds Council, Clackamas 
Water Environment Services, Oak 
Lodge Water Services 

All North 
Clackamas 
watersheds 

81 

Create and distribute landowner 
handbook on best Streamside 
Stewards practices, including 
riparian vegetation management 
recommendations and stream 
bank management and 
alternatives to bank armoring 

From Reference 
Materials 

19 - Provide hands-on opportunities 
for community members to learn 
about the watersheds and engage in 
stewardship that meet their diversity 
of needs,21 - Prevent invasive 
species from impacting restoration 
success 

NCWC: North Clackamas Watersheds 
Council, Clackamas Soil & Water 
Conservation District 

All North 
Clackamas 
watersheds 

83 

Install interpretive signage about 
how to reduce the spread of 
weeds at commonly used 
recreation or access sites  

Consultant 
Recommendation 

21 - Prevent invasive species from 
impacting restoration success 

North Clackamas Parks & Recreation 
District, City of Happy Valley, City of 
Gladstone, City of Milwaukie, Metro 
Parks & Nature 

All North 
Clackamas 
watersheds 

84 
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Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Install gear cleaning equipment 
at recreation areas and boat 
ramps 

Consultant 
Recommendation 

21 - Prevent invasive species from 
impacting restoration success 

North Clackamas Parks & Recreation 
District, Oregon State Marine Board, 
City of Gladstone, City of Milwaukie 

All North 
Clackamas 
watersheds 

85 

Maintain and expand online hub 
of stewardship resources to 
support community needs  

Stakeholder Input 19 - Provide hands-on opportunities 
for community members to learn 
about the watersheds and engage in 
stewardship that meet their diversity 
of needs 

Clackamas Soil & Water 
Conservation District, NCWC: North 
Clackamas Watersheds Council 

All North 
Clackamas 
watersheds 

86 

Expand “Streamside Stewards” 
program to include a broader 
variety of “Watershed Stewards” 
activities (e.g. upland properties, 
Backyard Habitat Certification 
Program, connectivity projects, 
data collection, etc.) 

Stakeholder Input "14 - Mobilize watershed health 
advocates to participate in , decision-
making processes such as technical 
advisory committees, planning 
committees, funding allocations, and 
other public input roles",19 - Provide 
hands-on opportunities for 
community members to learn about 
the watersheds and engage in 
stewardship that meet their diversity 
of needs 

NCWC: North Clackamas Watersheds 
Council, Clackamas Soil & Water 
Conservation District, Backyard 
Habitat Certification Program, Native 
Fish Society 

All North 
Clackamas 
watersheds 

87 



 

North Clackamas Watersheds Action Plan – Appendices  |  July 2022  |   Page 208 of 252 

 

Action Source of Action Associated Strategies Implementing Partners 
 
Note: All actions should be viewed as 
collaborative. It is expected that additional 
collaborators will be identified. 

Watershed(s) ID 

Enhance Glen Echo and Olsen 
wetlands by improving hydraulic 
function, managing vegetation, 
and maximizing stormwater 
filtration and detention 

GeoEngineers 
Contribution: 
Restoration Action 
Area 

5 - Restore overflow and 
floodplain/wetland connections for 
off channel habitat and flood 
storage,"7 - Maintain and enhance 
infiltration of rainfall to groundwater 
(avoid redirection to surface water 
system), especially in lower 
watersheds where water table is 
relatively close to the ground 
surface" 

NCWC: North Clackamas Watersheds 
Council, Clackamas Soil & Water 
Conservation District, City of 
Gladstone 

Rinearson 88 
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Stakeholder and Organization Notes 

Interviews 

Of the 13 interview requests that were made, 11 interviews were conducted. The table below outlines the organizations that were interviewed and the 

attendees that participated. 

 

Organization Attended, Affiliation 

Clackamas County 

■ Water Environment Services Gail Shaloum, Environmental Policy Specialist 

Ron Wierenga, Environmental Services Manager  

■ Emergency Management Jay Wilson, Resilience Coordinator 

■ Climate Action     Sarah Allison, Sustainability Analyst 

Oregon Department of Fish & Wildlife 

■ Lower Columbia Conservation & Recovery Plan  Jim Brick, Lower Columbia Conservation and Recovery Plan Implementation 

Coordinator 

■ Local District  Ben Walczak, District Fish Biologist 

City of Happy Valley Chris Randall, Public Works Director 
Joseph Briglio, Planning Manager (Now with City of Milwaukie) 

City of Milwaukie  

City of Gladstone Justin Poyser, Public Works Supervisor 

Randi Thomas, Resident of City of Gladstone, Council Board Member 

John Eichenstadt, Gladstone Parks Board 

Oak Lodge Water Services Lara Christensen, Stormwater Coordinator 
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Organization Attended, Affiliation 

Altap Restoration Todd Alsbury, Principal 

Urban Greenspaces Institute Ted Labbe, Executive Director 

Creating an Accessible & Useful Plan - Interview Notes 

Most interviewees were familiar with watershed action plans. None of the interviewees used plans regularly. We talked about some ways in which this plan 

can be more useful or accessible including: 

● Ability to easily find/reference to useful information 

● Provide need to review or use the plan 

● Demonstrate expertise and focus 

● Intentional structure for various audiences, spatial/visuals 

● Provide ability to adapt and take on smaller, then bigger projects as able 

 

Notes:  

● Ability to easily find/reference to useful information. Both to help make the case for an organization to request money for a project and for an 

organization to give funding or align other resources for a project. 

● Similar sites/area/project types align too 

● Identifying research or other needs that can be aligned with partners 

● ‘Bite size’ projects 

● Sortable information to demonstrate overlap of watershed plans and jurisdictions’ efforts. Tangible way to use it including scroll, click, sort… 

● Appendix or section with each jurisdiction outlining the work performed by the council for each jurisdiction.  

○ Make it easy for jurisdictions to find an opportunity that fits their needs if funding becomes available. 

○ Identify audience/communities affected for each project 

○ Specify climate / habitat and *why* it’s related 

○ Outlining outreach and engagement particularly for BIPOC communities and aligning jurisdictional outreach goals.  

○ Tie to a regulatory component. Identify overlap with municipal code.  

○ Line up with maintenance priorities 

● Regularly need to review or use the plan.  

○ Identify ways to bring to the table with decision makers during key planning or for specific purpose 

○ Generate relevant outreach and education content. Identify internal roles to support next steps after the plan is complete. 

○ Provide a user friendly executive summary or some other short communication tool like a one-pager 
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○ Use technology wisely to distribute information (digital and print versions) 

○ Maintain synergy to communicate results after the plan is complete - dashboard of progress towards goals 

○ Spatial information that could be added to jurisdictional tools as an overlay (rather than having to go back to another plan to get the 

information?) 

● Spatial visualization of different jurisdictions and watersheds. Storymapping or interactive map with filters.  

● Visuals  

● Intentional structure for various audiences. The plan that sits on a “shelf” can be very useful if there are different components for different audiences 

i.e.:  

○ “Shelf” component = lots of detail, very useful for a particular purpose- audience: project leaders?  

○ Periodic use = mid-range detail for reference to a set of ideas - click through for more detail. Audience: project partners, funders 

○ Regular use = education and outreach use to various public audiences 

● Demonstrate expertise and focus 

○ Council programmatic priorities 

○ Consistency of thought, not scattered 

○ Make it efficient 

○ Provides a balanced perspective across jurisdictions, econ/env/social needs, hazards 

■ Action Plan could acknowledge tradeoffs (social/env/economics) and push-pull with development and conservation 

○ Consider development pressures and the best way for all of us to occupy the space and protect the resources at the same time 

■ Working together to figure out development standards in a natural resources area that are mathematical and reproducible, not just 

“appropriate” or “minimize.” 

■ “Protect all of the streams” isn’t a helpful recommendation for code and development permit review -- what does that mean? How 

is it evaluated? 

● Provide ability to adapt and take on smaller, then bigger projects as able. 

○ Something like the habitat connectivity analysis tool - outlining key priority areas for restoration; cost estimates for each those.  

○ Not useful to prioritize between different streams in the area.  

○ Realistic projects that can be implemented; doesn’t have to be an exhaustive list 
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Synthesis Table of Priorities for the Watersheds Action Plan with a particular focus on roles of the North Clackamas Watersheds 
Council, Presented to the Council. 

Common Theme STOP START CONTINUE 

Restoration WC Management of big 
construction projects that 
need significant cash up 
front. 

Considering siting/outreach for green 
infrastructure e.g. rain gardens 
 
Spend most time where there is the 
biggest ecological impact 
 
Pre and post monitoring in cooperation 
with research projects (such as with 
ODFW); better baseline information 
 
 
Protect cold water first; protection of 
micro-habitats 
 
Oak habitat focus 
 
 
  
 

Streamside Steward Program Site 
Recruitment and Management 
 
Riparian Restoration  
Planting projects: invasive plant 
management, native plantings. 
 
Consideration of upstream / downstream 
impacts 
 
Don’t give up on the small projects / riparian 
restoration 
 
Remove Kellogg Dam, multi-species benefits 
restoration 

Volunteer Management  Increase committee participation 
 
Identify where there is community 
capacity for stewardship 

Volunteer management - work parties 
 
 

Support for Temperature 
and MS4 Compliance 

 Identifying where current storm systems 
are falling short 
 
Temperature Monitoring (starting soon!) 
 
Macroinvertebrate Monitoring. 
 
Better baseline information 
 

Coordinating locations of plantings for 
greatest impact. 
 
Streamside plantings on private property - 
shade, shade, shade!  
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Common Theme STOP START CONTINUE 

Advocacy for green infrastructure like 
pervious pavement 
 
Identify seeps, springs, cold water inputs 
 
Water quality impacts from roads 
 

Watershed Outreach & 
Education 
 
Topics:  
 
-Health of creek(s) 
-Threats to the creek - 
including what it picks up 
from yards etc. 
-Relationship with the 
creek(s) 
-Firewise 
-Urban trees, Tree City, 
Urban forest management 
-Fish & Wildlife 
-Oak Habitat 

 Advocacy for projects and public interest; 
building support for regional 
conservation. 
 
Compile / relay information collected or 
reported by other organizations; 
including regulations and definitions. 

Landowner Education. Field inquiries and 
questions redirected from cities and other 
orgs 
 
Coordinated landowner and resident outreach 
with the city and county. E.g. focal areas, 
programmatic outreach, presentations, 
recruitment of streamside stewards, building 
support for regional conservation.  

Community Connections 
& Partnerships 

 Expanded community connections and 
partnerships (liaison with community 
better as an NGO) 
-Dialogue with community members 
-Peer/neighbor programs 
 
“Ambassador for efforts” with 
community members 
 
Helping community members feel 
“unstuck” and less scared of the creek 
 

Convening between area watershed councils 
(or at least sharing information re: hazard 
mitigation) 
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Common Theme STOP START CONTINUE 

Adults and youth 

Leverage Additional 
Funding 

  Collaborative funding applications 

Planning   Provide easy to access strategic plan that 
stakeholders can use to support their 
work. Connecting the dots between 
available information and agency 
activities. 
 
Resources for adjusting efforts in 
response to climate change. Equity. 
 
Support pending City code updates 
 
Identify community vulnerability 

Providing input and technical 
recommendations to planning processes, 
code updates, etc. 
 
Advocating for involvement in regular 
prioritization/work planning 

Regional Conservation 
 

 Climate resiliency Building support for regional conservation. 
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Highlights of Input by Objective 

Cold Water 

● Protect cold water first; protection of micro-habitats 
● Temperature Monitoring (starting soon!) 
● Identify seeps, springs, cold water inputs 
● Coordinating locations of plantings for greatest impact 
● Streamside plantings on private property - shade, shade, shade!  

 

Water Quality 

● Consider siting/outreach/advocacy for green infrastructure e.g. rain gardens, pervious area 
● Riparian Restoration Planting projects: invasive plant management, native plantings 
● Identify where current storm systems are falling short 
● Address water quality impacts from roads 

 

Habitat & Connectivity 

● Remove Kellogg Dam, multi-species benefits restoration 
● Riparian Restoration Planting projects: invasive plant management, native plantings 
● Willamette confluences 
● Recommendations from bioassessment 
● Address barriers to movement  
● Connectivity for people 

 

Flood Storage 

● Help community members feel “unstuck” and less scared of the creek  
● Convening between area watershed councils (or at least sharing information re: hazard mitigation) 

 

Integrated watershed health  

● Consider upstream / downstream impacts 
● Provide input and technical recommendations to planning processes, code updates, etc. 

Planning Workshops      

Sixteen people attended virtual workshops in October, 2021. The purpose of the workshops was to fill in gaps in spatial information and identify opportunities 

that will help to further develop strategies for the plan. Originally, the workshops were scheduled to be a choice between one in person and one virtual option 

but they were switched to only virtual due to concerns of COVID-19 variant circulation.  

Image (left): Workshop invitation created by Samara Group for outreach. 
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Workshop Attendance: 

Sarah Allison, Clackamas County  

Jonathan Soll, Metro Parks & Nature 

Rob Livingston, Clackamas County WES 

Andrea Matzke, Oregon DEQ 

Lara Christensen, Oak Lodge Water Services 

Kyla Zaret, Institute for Natural Resources 

Joy Fields, Clackamas County 

Tonia Williamson, North Clackamas Parks & Recreation 

Chris Randall, City of Happy Valley 

Leah Johanson, Clackamas Water Environment Services 

Devin Simmons, Oregon Department of Transportation 

Dave Stewart, Oregon Department of Fish & Wildlife 

Jere Sonne, City of Milwaukie 

Cathy McQueeney, Clackamas Soil & Water Conservation District 

Lauren Cary, Mosaic Ecology 

John Eichsteadt, City of Gladstone  

Neil Schulman, North Clackamas Watersheds Council 

Jalene Littlejohn, Samara Group 

Amanda Temple, Samara Group 

Melanie Klym, GeoEngineers 

Lydia Baldwin, GeoEngineers

 

Summary of Workshop Participant Input - Raw Notes 

This can be summarized or left as a raw list of notes 
● Convert open ponds to restored wetlands 
● Add wetlands to map, no one data source does not map them appropriately 
● Cold water refugia along mainstem Willamette (regional viability of salmon) 
● Identifying older stormwater infrastructure needing updates after upstream development 
● Emerging research about lethal effects of tires runoff- Highways and Major Arterials, “Tackle 99E and you change the landscape of the Willamette” 
● Working with jurisdictions on TMDL implementation plans 
● Need data on local septic system impacts 
● Both native and invasive species data is lacking 
● Identify ways to build on Backyard Habitat program materials, focused outreach for habitat types? 
● Urban tree canopy! 
● “How does a floodplain work” - a need for more dedicated (targeted) effort on outreach and education campaign 
● Upper reaches of Kellogg Creek wants to be a wetland but is forced to be a creek: could provide flood attenuation 
● Update GIS wetland assets and better sharing  
● Council could advocate for the inclusion of projects in CIPs 
● Not enough attention is paid to Phillips Creek 
● Focus floodplain work on diverse communities & those most impacted 
● Roads with half-buried culverts 
● Willing seller buyout programs - inclusive and strategic (not patchwork) 
● Align actions with how the county planning process runs 
● Addressing permit avoidance 
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● Facilitate outreach and identify agency overlap 
● Get code to work for vs against watersheds: could be long effort but worth it 
● Some issues bridge racial and income lines: support for salmon populations is one of them 
● Pipe retrofit/outfall opportunities or streamside strategies to increase shade and ground water/surface water 
● Oak lodge areas, fish barrier and large ponds are in River forest creek/ off river forest drive but seem to be culverts/large ponds without management 

for water temperature currently. There may be significant issues there. Algal blooms there.  
● Phillips creek has very little treatment and needs water quality enhancement near the town center area behind Costco.  
● Paving project, Lake Road, City of Milwaukie to Gresham and drains in Kellogg creek near Milwaukie Presbyterian Church. They are adding pervious 

pavement (to allow drainage). Vehicle rating for roads was previously not great, now the pavement is much better for this usage. They are looking at 
how fast it will treat stormwater. 

● Disconnected outfalls with students/education program and want to get back into conversation. But Milwaukie has very little public property along 
waterfronts and streams currently. May need more private lands outreach for replanting and removing invasives.  

● What opportunities are there near the Willamette with areas of loose gravels/landslides, what we can do with the restrictions of the geology mapped 
here? What groundwater recharge opportunities are there in Boardman/River Forest watersheds? 

● They want to incorporate dry wells into storm structure but lack areas to set these up or to put in ponds.  
● What other open water heat loads are there other than at Kellogg/Willamette pond at confluence 
● more streamside steward reporting is occurring, algae bloom in river forest pond and soap suds near car dealership 
● Several years ago a private landowner who has 3 parcels in Milwaukie that is next to the wetland conservancy easement and Seth Lewelling 

Environmental Elementary School approached City 
● Water Quality and Cold Water 

○ Overlay and highlight zones for shallow groundwater and riparian cover 
○ Field monitoring of high-priority cold water areas 
○ Equity lens to prioritize flooding and lower income and higher demographic diversity 
○ Start → pilot in these areas for identifying and protecting  

● ODFW has cold water refugia points in Willamette but not in spatial data 
● Cooler streams are a great funding mechanism 
● Identify areas of springs and protect the areas 
● Identify anchor habitats and more pristine areas to build out 
● Opportunity for pond removal and retrofit - expensive, people like ponds 
● ODOT - R/W management plan is to provide WQ treatment 
● McLoughlin & 82nd are priority corridors for massive changes in road function -- including stormwater and culvert improvements 
● 205 tolling - will increase load on McLoughlin/99E by displaced traffic 
● Pocket planters could also provide resiliency for spill control 
● Recognition that replacing/upgrading stormwater system could be prohibitively expensive  
● Support for backyard habitat certification program, good entryway into more conservation starting from pollinator habitats. Gets someone to view 

their property is a more big picture way like for habitat connectivity. This gets neighbors also to join in. May want to start collaborating with backyard 
habitat more deeply to mention other things such as other types of certifications/conservation programs they could piggy back off 
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● Streamside stewards are more proactive to remove weeds before planting but what freaks people out are herbicides, beavers and fire. Hurdles for 
herbicide include and don’t want to know about terrible knotweed/garlic mustards needs herbicide to tackle and isn’t easy. May want to split this 
program initiative.  

● Beaver issue is tied to flooding problems, often beaver are blamed People routinely trap and bust open dams. More outreach and education needed. 
● How could backyard habitat program tie into the connectivity potential/programmatic priorities.  
● Equity focus on backyard habitat, what particular habitat types would be good to target or what types of plants.  
● People’s resistance to herbicide, one program weed-wise write articles on different weeds and try to help educate but found people will connect with 

best management practices best in the field as they do restoration, and can understand how the herbicide works and usage with water.  
● Should print out this information in the future, and sometimes it’s the land owners and people driving by who we can’t outreach to at that moment 

during the restoration and management 
● More work needs to be done during outreach stage, first contact with land owners (although halted from covid-19), a lot of folks were grandfathered 

in and we may be missing engagement from older folks and some neighbors may help fill in this gap to get community support. There hasn’t been a 
good handle on outreach strategy, prior to outreach was opportunistic and limited by budget and interested parties. Usually the projects with more 
people gets the attention 

● Invite neighbors over for coffee and open up the invitation to hear from land owner on their experience and relationship with restoration projects.  
● Generational demographic is changing now, and there may be more opportunity to get more engaged but not universally.  
● Access to nature not much seen but Lexi has been working on it for Milwaukie there is a lot of economic disparity on the other side of river road and I-

99. PDX people of color outdoors are collaborating to get people out into nature on a regular basis, nature walks, tours, Johnson creek planting. But 
one thing that they’ve said is that it feels unsafe to be in natural areas. Providing opportunities for specific/supportive programs because interest is 
there but not if it’s not safe. 

● Neighborhood listening sessions may be needed rather than targeting homes, and people can sign up for group Q & A.  
● Used to be signage for backyard habitat plantings but it’s been a while since it’s been updated, especially a status symbol and proud of it. 
●  It also brings awareness to the program. Resources like discounts/or list of guidance. Will need to reach out to Alexis to talk about 

education/outreach and what collaborations/conversations have already been achieved and what’s needed. 
● Shade our streams program (CRBC) is different than streamside stewards (the Council). No overarching organization, and is needed to streamline 

materials 
● Multi-organizational program along streams is needed 
● District should help house that information somewhere that’s spread across places. 
● Are there programs to address apartment complexes/no backyards: mostly working with landlord or apartments along streams, but fewer 

businesses, watershed council did project with NW Housing alliance on Rinearson creek for mitigation work and residents enjoyed watching but 
volunteers that helped were not from the neighborhood and mostly older-wealthy folks. Some opportunity to join de-pave programs on bigger 
lots/commercial properties may help bring in a more diverse volunteer group. 

● Work primarily with property owners and churches especially and schools. Helped host celebrating water event, and one way to connect less-
advantaged communities is through kid-parent activities with free buses and access. People care about kids!  

●  Council is better received by private landowners, great for council to have those communications and relationships and could bring into projects 
● Grants are popping up more and more: Seems like upper Kellogg could be good candidates for bigger grants 
● Stream stewards projects- council can get in and do work that he can't do 
● Backyard projects can be good “advertisements” of what restoration can do for your property 
● Lack of communication between groups can make data management hard 
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● Would be good to figure out where groups overlap on data and needs, Hard to know what you don’t have 
● Interest in council playing role in working with landowners in advance of big projects, and working to strategize to fund projects, need for 

collaboration, but not sure how to do that 
● Upper Kellogg would benefit from collaboration 
● ODOT has a long term agreement to trigger stormwater treatment along federal highways like I-99. The City of Milwaukie wanted ODOT parcel but 

said no because ODOT needed it for stormwater south of the bridge, looking for areas to treat is very difficult for ODOT and EPA/superfund harbor is 
scoping large retrofit of all major bridges and highways to push for future changes. 

● warming of water in Willamette and to be able to mitigate at point sources along Willamette 
● flood attenuation upper Kellogg is a priority for floodplain management issues 
● Phillips creek and retrofits for temperature and water quality samples, it has treatment ponds near Costco and Clackamas Town Center, Highway 213 

and lots of gravel in stream with absolutely no fish or macroinvertebrates prior but with storm suddenly the entire stream was dark and need to 
locate local point solution sources during these events. 

● Role of council in relating to landowners in advance of large CIP projects, so there is more targeted approach to public outreach 
 

 
Overview of Organizations - current and/or potential partners to implement watershed health actions in the North Clackamas Watersheds area
North Clackamas Parks & Recreation District 
City of Happy Valley 
City of Gladstone 
City of Milwaukie 
Clackamas Water Environment Services 
Jennings Lodge 
Oak Grove 
Oak Lodge Water Services District  
Oregon Department of Fish & Wildlife 
Oregon Department of Transportation 
Oregon Department of Environmental Quality 
The Wetlands Conservancy 
Metro Parks & Nature 
Willamette Partnership 
Portland State University 
Urban Greenspaces Institute 
Clackamas Soil & Water Conservation District 
Mosaic Ecology 
Institute for Natural Resources 
Confederated Tribes of Grand Ronde 
Confederated Tribes of Warm Springs Reservation of Oregon 
Portland Audubon & Backyard Habitat Certification Program 
ECO - Ecology in Classrooms & Outdoors 

North Clackamas Watersheds Council 
Clackamas County Planning Department 
Clackamas County Emergency Management 
Clackamas County Transportation Department 
National Oceanic and Atmospheric Administration 
United States Fish and Wildlife Service 
Private landowners including commercial, residential, and other lot owners  
Friends of Trees 
NW Housing Alliance
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Appendix II: Overview of Spatial data  
Below is a list summarizing the spatial datasets used for the Watershed Action Plan Report and data layer packages. For detailed data source information and 
application/analysis associated with these datasets see appendix IV-VI. Some layers listed may have been used as reference or base layers for maps. Data Year 
listed is for the last data update for continual databases (noted) or publication date for static data layers. Data received directly from partners noted with 
(received date) and some may have a (derived date) if estimated publication year is known. It is important to note that absence (null) of information from 
these data sources may not indicate that a resource is not present on the landscape – it could indicate that on-the-ground verification is needed. Additional 
data sources not used in the Watershed Action Report directly were reviewed and compiled in the References folder and Data Gap Memo shared with the 
client.  
 
Rich spatial datasets used in Watershed Action Plan Content/Maps/Analysis (alphabetical order) 
Using Metro Regional Land Information System (RLIS) data as base and incorporating more detailed information from jurisdictions where available.  

- Primary datasets from Metro RLIS 
- Affordable Housing  (last updated 2022) 
- Canopy (based on LiDAR) 2014  
- City Limits  (last updated 2021) 
- Equity focus areas from regional barometer (received direct from Metro 2022, derived 2019) 
- Flood zones  Federal Emergency Management Agency FEMA 1996-2021 
- Metro Boundary  (last updated 2021) 
- Metro Habitat Permeability Models  (received direct from Metro 2020) 
- Multifamily Housing Inventory  (last updated 2022) 
- Outdoor Recreation and Conservation Areas ORCA (last updated 2022) 
- Schools and Community Centers (last updated 2021 ) 
- Stream line (last updated 2021) 
- Tax lots  (last updated 2021) 
- Terrain based on LiDAR 2014  
- Title 13 habitat conservation areas 2005 
- Trails and Roads (last updated 2021 ) 
- Transit stops Tri-Met bus and light rail  (last updated 2021) 
- Urban Heat Island Areas from regional barometer 2013-2017 
- Wetlands  (last updated 2021) 
- Zoning  (last updated 2021) 

 
- Local datasets provided by the Council and partners 

        -       Rapid Bio-Assessment Data North Clackamas Watersheds various (received 2021-2022) 
- Biohabitats Oak Connectivity and Analysis 2021 
- Clackamas Environmental Streams creeks (provided by data agreement with Clackamas County, received 2021 derived from date unk.) 
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- Backyard Habitat locations (provided by data agreement with Columbia Land Trust 2021) 
- Kellogg-Mt. Scott flood attenuation study (received 2021) 
- Flood complaints (received 2021, derived from 2019 survey) 
- Spills, cleanups (provided by Clackamas County Partners, received 2021, derived date unk, ) 
- Stormwater network -known to be incomplete  (received 2021) 
- Streamside stewards program SSP tax lots December (received 2021) 
- Wetlands Inventory (derived 2021) 

 
- Statewide datasets 

- Fish passage barriers Oregon Department of Fish and Wildlife ODFW (received 2021) 
- 5-year crash data Oregon Department of Transportation ODOT 2014-2018 
- Oregon Compass Biodiversity viewer 2021 
- Oregon Conservation Plan Strategy Habitats definitions 2015  
- Strategy Habitats Vector 2021 
- Wetlands inventory Oregon Natural Heritage Information Center ORNHIC 2019 
- Water temperature Oregon Department of Environmental Quality DEQ 2015-2016 
- United States Geological Survey USGS data (depth to water table 2008, Watershed geology 2021) 

 
- Other 

- Basemaps from ESRI Portal  and ESRI developer tools (accessed 2021-2022) 
- Digital Elevation Model and DEM Slope DOGAMI (2014)  
- iMapInvasives 2021 
- iNaturalist 2021  
- National HUC 12 Watershed Boundaries (derived 2022) 
- Pacific Northwest Region Wildfire Risk Assessment PNRA U.S. Forest Service USFS & Pyrologix LLC 2018 
- Tree Canopy Percent National Landcover Database/Multi-Resolution Land Characteristics NLCD/MLRC 2016 
- US Census Bureau American Community Survey ACS 2015-2019  
- Urban Impervious Percent National Landcover Database/Multi-Resolution Land Characteristics NLCD/MLRC 2019 
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Appendix IV: Schools Information 
Current connected community access status for each watershed including the numbers and names of hubs/opportunity areas assessed for each category. The 
areas assessed include public or private schools and public community centers used in the connected community analysis. Some schools may overlap spatially 
or be considered part of the same schools’ campus in the list below (programmatic, merged based on school/site ID). Refer to the Metro RLIS database school 
data for the complete inventory of education facilities. Refer to the main report Sections 2.4 for summary.  
 

Watershed Name Current status Category Number of Hubs/ Opportunity Areas Hub/Opportunity  
Area Name 

Boardman No Access* Public School -2 1. Rex Putnam High  
2. Jennings Lodge Elementary 

Gap Access** Public School-1 1. Candy Lane Elementary 

Kellogg-Mt. Scott No Access* Public School-1 
Private School-1 
Community Center-1 

1. New Urban High 
2. Christ the King School 
3. Milwaukie Community Center 

Gap Access** Public School-1 1. Mount Scott Elementary 

Minimal Access Public School-4 
Private School-2 
Community Center-1 

1. Alder Creek Middle 
2. Clackamas Web Academy 
3. El Puente (Bilingual) 
4. View Acres Elementary 
5. Creative Minds Learning Centers-Clackamas 
6. Beautiful Savior Preschool & Kindergarten 
7. Milwaukie Center  

Moderate Access Public School-12 
Private School-5 
Community Center-1 

1. Cascade Heights Public Charter 
2. Clackamas Community College-Harmony Campus 
3. Clackamas High- West Campus 
4. Clackamas Middle College 
5. Bilquist Elementary 
6. Happy Valley Elementary 
7. Happy Valley Middle 



 

North Clackamas Watersheds Action Plan – Appendices  |  July 2022  |   Page 226 of 252 

 

Watershed Name Current status Category Number of Hubs/ Opportunity Areas Hub/Opportunity  
Area Name 

8. Milwaukie Academy of the Arts 
9. Milwaukie High 
10. Oak Grove Elementary 
11. Rowe Middle 
12. Spring Mountain Elementary 
13. La Salle High 
14. Micha-el School 
15. Slavic Christian Academy 
16. Sunnyside Montessori 
17. YMCA Child Development Center-New Hope 
18. North Clackamas Aquatic Park 

High Access Public School-2 
Private School-1 
 

1. Linwood Elementary 
2. Sojourner School 
3. Milwaukie Covenant Preschool 

 

Rinearson No Access* Private School-1 
Community Center-1 

1. Gladstone Senior Center 
2. Grace Christian 

Moderate Access Public School-2 1. Gladstone High 
2. Gladstone Center for Children and Families 

River Forest No Access* Private School-1 1. Oregon Outreach-North Clackamas School District 

Willamette Drainage High Access Public School-1 
 

1. Riverside Elementary (Bilingual) 

*No Access- within ¼ mile to Water (stream or wetland areas) 
**Gap Access- access to stream or wetland within ¼ mile, does not meet other access criteria 
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Appendix V: Connected Communities Analysis Methods 
This appendix supplements the following in the main Report Document: 

●  Refer to Section 2.4.1(c) Assessing Community & Outreach Opportunity Areas for connected community analysis summary, criteria summaries and 

gaps/missing data.  

● Refer to Table 6 in the main Report describing data gaps, and next steps recommendations for updating the connected community criteria. 

Opportunity areas are defined by five baseline criteria supporting access between hubs and community projects in the watershed.  Hubs are essential 

access areas for our connected communities analysis containing Private and Public Schools Education Centers as well as Public Gathering or 

Community Spaces. A ¼ mile distance buffer was applied to hubs and criteria were assigned as present or absent from each hub. These five criteria 

include water access, park/recreation access, trail access, transportation, and pedestrian road safety. Below are the baseline criteria using five 

categories. 

● Refer to Section 2.4.1(d) for Connected Communities Opportunity Areas Outputs. 

● Refer to Section 2.4.1.(e) Displacement, Homeownership, and Income Disparities overlays.  

● Refer to Section 3.5 Identifying Key Community Opportunity Areas for Long-Term Watershed Conservation for potential restoration benefit areas to 

target outreach for fish habitat and revegetation projects near connected communities. 
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Appendix V(a): Data Source Table for Connected Community Analysis 

Analysis  Name/Data type Summary/Notes Data Layer name/Query (in 

geodatabase if applicable) 

Data Source/ Link 

Connected Communities 

Opportunity Areas 

Hub- Schools 

(Buffered polygon) 

Public and Private Schools in North 

Clackamas Watershed. Spatially 

overlapping school locations were 

merged if they were located on the 

same taxlot/school site parcel with 

priority given to spatial locations 

containing LEVEL NAME or other 

attributes: School sites k-12, 

community colleges, non-

administrative buildings, after-school 

centers, multi-grade schools and some 

skill centers or alternative.  

Opportunityareas_privateschools.s

hp 

 

Opportunityareas_publicschools.s

hp 

 

Query: Inc_OAA = 1, included in 

opportunity areas analysis 

 

Buffer and criteria category 

created by Samara Group 2022 

 

Hub- Other 
Community Centers 
(Buffered Polygon) 

Community centers include various 

public community centers, Senior 

centers, aquatic park 

 

Non geocoded data, used create new 

feature layer to derive and join 

community centers  

Opportunityareas_othercommunit

ycenters.shp 

 

All included in opportunity areas 

analysis 

Buffer and criteria category 
created by Samara Group 2022 

Points- Schools Reference points only Hubs_Schools.shp 
 
Query: Select Inc_OAA = 1, 

included in opportunity areas 

analysis 

 

RLIS ArcGIS Server, School Sites 

points and land parcel attributes  

Via 

https://rlisdiscovery.oregonmetro

.gov/datasets/drcMetro::schools-

2/about 

And 

https://rlisdiscovery.oregonmetro

.gov/datasets/drcMetro::school-

sites-1/about 

https://rlisdiscovery.oregonmetro.gov/datasets/drcMetro::schools-2/about
https://rlisdiscovery.oregonmetro.gov/datasets/drcMetro::schools-2/about
https://rlisdiscovery.oregonmetro.gov/datasets/drcMetro::schools-2/about
https://rlisdiscovery.oregonmetro.gov/datasets/drcMetro::school-sites-1/about
https://rlisdiscovery.oregonmetro.gov/datasets/drcMetro::school-sites-1/about
https://rlisdiscovery.oregonmetro.gov/datasets/drcMetro::school-sites-1/about
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Points- Other 
Community Centers 

Reference points only Hubs_OtherCommunitycenters.sh
p 
 
All included in opportunity areas 

analysis 

RLIS ArcGIS server 

https://services2.arcgis.com/6Miy
5NqQWjMYTGFY/arcgis/rest/serv
ices/04_Community_Centers/Fea
tureServer 

Criteria/Points- 
Transit Stops 

All Trimet bus and light rail stops Tm_route_stops.shp 
 
All included in opportunity areas 

analysis 

RLIS ArcGIS server 

https://pdxedu.maps.arcgis.co

m/home/item.html?id=d51726

5cfc37459f95855da85d35be2d 

Criteria/Points- Motor 
Pedestrian/Cyclist 
Crashes 

All pedestrian and cyclist injuries, 
serious and non and fatalities (for any 
single event) 

Fiveyr_motorpedcyc_crash.shp 
 
Query: 
TOT_UNKNWN_INJ_CNT = 1 Or 
TOT_PEDCYCL_INJ_A_CNT = 1 Or 
TOT_PED_INJ_A_CNT > 0 Or 
TOT_PED_FATAL_CNT = 1 Or 
TOT_PED_INJ_A_CNT > 0 Or 
TOT_PEDCYCL_FATAL_CNT = 1 Or 
TOT_PED_INJ_CNT > 0 

RLIS ArcGIS Server 

https://services2.arcgis.com/

McQ0OlIABe29rJJy/arcgis/res

t/services/Greater_Portland_5

_Year_Crash_Data/FeatureSe

rver 

 
Subset and edits by Samara 
Group 

Criteria/Polygons- 
Parks and Recreation  
Water Access 

All Parks and Recreation within ¼ mile 
of water that is public, open, non-fee 
based 
 
Manually added 3-creeks (status was 
unknown as of 2022 ORCA database. 
Manually Removed trolley trail due to 
redundancy with trail systems criteria 
for opportunity areas and no central 
access point known. Included non-
profit park areas considered status= 

public (1 location, church covenant 

park). 
Included Golf courses, considered 
status=public. 

ORCA_recreation_openpublic2022
.shp 
 
Query: 
Select> 
Recreation= Yes 
Status= open (non-fee based) 
Owner 1 = Public (excludes private or 
unknown) 
 
Select> This symbol <>= not equal 
OWNLEV1 <> 'Private' And OWNLEV1 <> 
'Unknown' 

 
For connected community dissolve by ID = 

SITENAME 

RLIS ArcGIS Server 

https://rlisdiscovery.oregonm

etro.gov/datasets/12880026d

e0e499ea97308a428728f63_0/

about 

 
Subset and edits by Samara 
Group 

Criteria/Polyline- 
Trails 

Regional trail selections are those that 
are currently built, public, open, non 

See Service Link for Download 
 

RLIS ArcGIS Server 
https://rlisdiscovery.oregonmetro

https://services2.arcgis.com/6Miy5NqQWjMYTGFY/arcgis/rest/services/04_Community_Centers/FeatureServer
https://services2.arcgis.com/6Miy5NqQWjMYTGFY/arcgis/rest/services/04_Community_Centers/FeatureServer
https://services2.arcgis.com/6Miy5NqQWjMYTGFY/arcgis/rest/services/04_Community_Centers/FeatureServer
https://services2.arcgis.com/6Miy5NqQWjMYTGFY/arcgis/rest/services/04_Community_Centers/FeatureServer
https://pdxedu.maps.arcgis.com/home/item.html?id=d517265cfc37459f95855da85d35be2d
https://pdxedu.maps.arcgis.com/home/item.html?id=d517265cfc37459f95855da85d35be2d
https://pdxedu.maps.arcgis.com/home/item.html?id=d517265cfc37459f95855da85d35be2d
https://services2.arcgis.com/McQ0OlIABe29rJJy/arcgis/rest/services/Greater_Portland_5_Year_Crash_Data/FeatureServer
https://services2.arcgis.com/McQ0OlIABe29rJJy/arcgis/rest/services/Greater_Portland_5_Year_Crash_Data/FeatureServer
https://services2.arcgis.com/McQ0OlIABe29rJJy/arcgis/rest/services/Greater_Portland_5_Year_Crash_Data/FeatureServer
https://services2.arcgis.com/McQ0OlIABe29rJJy/arcgis/rest/services/Greater_Portland_5_Year_Crash_Data/FeatureServer
https://services2.arcgis.com/McQ0OlIABe29rJJy/arcgis/rest/services/Greater_Portland_5_Year_Crash_Data/FeatureServer
https://rlisdiscovery.oregonmetro.gov/datasets/12880026de0e499ea97308a428728f63_0/about
https://rlisdiscovery.oregonmetro.gov/datasets/12880026de0e499ea97308a428728f63_0/about
https://rlisdiscovery.oregonmetro.gov/datasets/12880026de0e499ea97308a428728f63_0/about
https://rlisdiscovery.oregonmetro.gov/datasets/12880026de0e499ea97308a428728f63_0/about
https://rlisdiscovery.oregonmetro.gov/datasets/drcMetro::trails-2/explore?location=45.368658%2C-122.683649%2C8.75
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fee-based. Excludes private HOA trails 
and planned/future trail constructions.  

Query: 
This symbol <>= not equal 
Status= open (no fee) 
And subselect by Public trail types and 
Unknown (all except Private) 
AGENCYTYPE <> 'Private - HOA' And 
AGENCYTYPE <> 'Private - NP' And 
AGENCYTYPE <> 'Private - other' 

.gov/datasets/drcMetro::trails-2/ 
 
Subset and edits by Samara 
Group 

Criteria/Polyline- RLIS 
Mapped Streams 

Includes all RLIS streams. Future 
consideration to update to more 
accurate streamlines layers 
(alternatively North Clackamas 
env_streamscreeks.shp) 
 
Merged with wetlands for criteria= 
within ¼ mile from water 

See Service Link for Download 
 
RLIS Mapped Stream  

RLIS ArcGIS Server 
https://rlisdiscovery.oregonmetro
.gov/datasets/drcMetro::streams-
line-1/ 

Criteria/Polygon- 
Wetlands (merged) 

Multiple wetland inventories merged 
(See Appendix VI) including merged 
wetlands from RLIS, the 2019 ORNHIC 
geodatabase and the Kellogg-Mt Scott 
flood attenuation study files  
 
Merged with streams for criteria= 
within ¼ mile from water 

Wetland.shp Merge and edits by Geoengineers 
2022 
 
See Appendix VI for data sources 
and methods 

Multi-family and 
Affordable Housing 
Clusters 

Points- Affordable 
Housing 

Not included in Connected 
Communities Analysis, but 
recommended 
 
All affordable housing 

Hubs_Affordablehousing.shp 
 
All affordable housing units 

RLIS 
https://rlisdiscovery.oregonmetro
.gov/datasets/affordable-
housing-download/about 

Points- Multi-family Not included in Connected 

Communities Analysis, but 

recommended 

 

Multi-family Housing units including 

retirement facilities and apartments 

Hubs_Multifamilyhousing_Retirem
entandApartments.shp 
 
Query: UNIT_TYPE= Retirement Facility) 

or UNIT_TYPE= apartments 

RLIS 
https://rlisdiscovery.oregonmetro
.gov/datasets/drcMetro::multifa
mily-housing-inventory-1/about 

https://rlisdiscovery.oregonmetro.gov/datasets/drcMetro::trails-2/explore?location=45.368658%2C-122.683649%2C8.75
https://rlisdiscovery.oregonmetro.gov/datasets/drcMetro::streams-line-1/
https://rlisdiscovery.oregonmetro.gov/datasets/drcMetro::streams-line-1/
https://rlisdiscovery.oregonmetro.gov/datasets/drcMetro::streams-line-1/
https://rlisdiscovery.oregonmetro.gov/datasets/affordable-housing-download/about
https://rlisdiscovery.oregonmetro.gov/datasets/affordable-housing-download/about
https://rlisdiscovery.oregonmetro.gov/datasets/affordable-housing-download/about
https://rlisdiscovery.oregonmetro.gov/datasets/drcMetro::multifamily-housing-inventory-1/about
https://rlisdiscovery.oregonmetro.gov/datasets/drcMetro::multifamily-housing-inventory-1/about
https://rlisdiscovery.oregonmetro.gov/datasets/drcMetro::multifamily-housing-inventory-1/about
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Equity Areas and 
Demographics 

Polygon- ACS 5-year 
Equity Focus Areas 

U.S. Census American Community 
Survey (ACS) five year derived equity 
focus areas defined by Metro.  
 
Reference layer only not used in 
Connected Communities Analysis, but 
recommended for future updates. 

See Link for Download 
 
Acs-5yr-EquityFocusAreas  

Metro Regional Barometer (some 
data by request, received 2022) 
https://regionalbarometer.orego
nmetro.gov/datasets/drcMetro::a
ll-equity-focus-areas/about 

Polygon-  
Regional Walkability 

Walkability by census tract above 
regional average in Metro. Needs 
update/verification.  
 
Reference layer not used in Connected 
Communities Analysis, but 
recommended for future updates. 

See Service Link  
 
Walkable_Above> Walkability 

Metro Service Link (date unk) 
https://services2.arcgis.com/McQ
0OlIABe29rJJy/ArcGIS/rest/servic
es/Walkable_Above/FeatureServ
er 

Public School 
Demographics 

North Clackamas School District Data 
(including Oregon City and Gladstone).  
 
Used for percent % Ever English 
learners and percent % race for public 
schools. 

See Links, Airtable and references 
for source tables used to populate 
GIS Data attributes.  
 
 

Oregon Department of Education 
(2019-2020) 
https://www.nclack.k12.or.us/sch
ools 
Or 
https://www.oregon.gov/ode/sch
ools-and-
districts/reportcards/Pages/defaul
t.aspx 

Potential Restoration 
Benefit 

Polygon- Potential 
Restoration Benefit 

To refine Connected Communities 
Outputs with the highest outreach and 
equitable investment potential, 
Community opportunity Areas were 
narrowed down to those with 
significant restoration benefits. We 
recommend investigations into these 
areas (Potential restoration benefit) 
which are intended as a guide for 
community outreach related to 
revegetation and fish habitat 
restoration based restoration projects. 

Restorationbenefit.shp Buffer and criteria category 

created by Samara Group 2022 

 

Restoration Action 
Polygon- 
Revegetation Areas 

Revegetation areas Habitat 
Conservation Areas HCA outside of 
Stream Side Stewards SPP/Title 13 

RevegArea_HCA_withoutcanopy2
014_outsideSSP.shp 

Layer created/modified by 
Geoengineers 2022 
 

https://regionalbarometer.oregonmetro.gov/datasets/drcMetro::all-equity-focus-areas/about
https://regionalbarometer.oregonmetro.gov/datasets/drcMetro::all-equity-focus-areas/about
https://regionalbarometer.oregonmetro.gov/datasets/drcMetro::all-equity-focus-areas/about
https://services2.arcgis.com/McQ0OlIABe29rJJy/ArcGIS/rest/services/Walkable_Above/FeatureServer
https://services2.arcgis.com/McQ0OlIABe29rJJy/ArcGIS/rest/services/Walkable_Above/FeatureServer
https://services2.arcgis.com/McQ0OlIABe29rJJy/ArcGIS/rest/services/Walkable_Above/FeatureServer
https://services2.arcgis.com/McQ0OlIABe29rJJy/ArcGIS/rest/services/Walkable_Above/FeatureServer
https://www.nclack.k12.or.us/schools
https://www.nclack.k12.or.us/schools
https://www.oregon.gov/ode/schools-and-districts/reportcards/Pages/default.aspx
https://www.oregon.gov/ode/schools-and-districts/reportcards/Pages/default.aspx
https://www.oregon.gov/ode/schools-and-districts/reportcards/Pages/default.aspx
https://www.oregon.gov/ode/schools-and-districts/reportcards/Pages/default.aspx
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(selection) areas with no canopy including both 
Riparian and Upland areas. 

 

Restoration Action 
Polygon- Fish Refugia 

Fish Refugia Habitat is an intersection 
of (likely) cold water inputs and/or 
refuge from high flows in the 
Willamette. Fish presence data was 
not used to verify this. 

FishRefugiaHabitat.shp Layer created/modified by 
Geoengineers 2022 
 
 

Restoration Action 
Points- Fish Passages 
Barriers 

Fish Passage restoration or barrier 
removal areas which limits 
connectivity at the confluences. 
Includes dams. 

 

FishPassageBarrierRemoval.shp Layer created/ modified by 
Geoengineers 2022, derived from 
Oregon Department of Fish and 
Wildlife ODFW and North 
Clackamas Bioassessments 
received 2021 

 

Appendix V(b): Connected Communities Opportunity Areas: Filtering Decision Notes  

We selected RLIS Database-derived community centers, public and private schools within the boundaries of the North Clackamas Watershed (Updated 2022) 

for the Opportunity Areas used in the Connected Communities Analysis. The point spatial locations for ‘Hubs_Schools’ consist of all 53 potential school hubs 

within the watershed, however those hubs selected for the Opportunity Areas were further filtered down to schools and education centers where students of 

all grade levels including pre-school, k-12, college level, as well as after school centers, religious centers, mixed-use centers, skill centers and development 

Centers would be included in the Connected Communities analysis. The hubs not used in the analysis were kept in the geodatabase table for future 

referencing or in the event changes are applied to schools LEVEL NAME or if opportunity areas status were to be changed. School sites given field name and 

value OAA=’1’ value were included in the Opportunity areas and used for Connected Communities Analysis and field name and value OAA= ‘0’ value were not 

included in the Opportunity Areas or used in the Connected Communities Analysis. 

 

● Feature layers used as reference points for Connected Communities:  

Points= Hubs_Schools (later split into public and private schools) and Hubs_OtherCommunitycenters 

Buffered by ¼ mile= Opportunityareas_privateschools and Opportunityareas_publicschools and Opportunityareas_othercommunitycenters 

 

● Field Definitions:  

‘Field= Include in OAA, Incl_OAA’ =Opportunities Area Analysis  

If included in OAA= 1 

If excluded in OAA= 0 
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After reviewing connected community analysis steps internally and with committee or council members participating in North Clackamas Watershed 

planning (2022) we revised several filtering decisions: 

● Included both public and private schools with unique spatial and demographic data within North Clackamas Watershed boundaries, now linked to 

Airtable (i.e. Some skill centers or alternative LEVEL NAMES such as New Urban HS included but some schools such as e-school, LEEP or Adult 

transition center were omitted if they were on the same land parcel as another school with demographic data) 

● Total 41 Public schools prior to filtering. After filtering, field name Incl_OAA= 1 Total 26 Public Schools within North Clackamas considered for 

connected community analysis. 

● Total 12 Private schools prior to filtering. After filtering, field name Incl_OAA= 1 Total 11 Private Schools within North Clackamas considered for 

connected community analysis. 

● Checkboxes were added to the School Aggregated Data Tab in Airtable.  If we remove all administration buildings, LEEP/Programs on the same land 

parcel as schools, but continue to include Community colleges or exceptions such as New Urban HS (listed under skill center or alternative) in spatial 

data we have 26 spatial point Public Schools / matched to 25 public demographic data in Airtable. The one school missing demographic data in 

Airtable is Clackamas Community College.   

● Community centers known as ‘Other Community Centers’ hub will solely contain RLIS data and include Senior centers and the Aquatic Park. These 

“Other Community Centers” are public community centers derived from RLIS and utilized in the connected communities analysis opportunity areas. 

All other “community spaces” including private gathering spaces, affordable housing and/or multi-family housing including senior centers and 

apartments are evaluated as Community Centers identified by the type of community (i.e. affordable housing or retirement or apartment, etc.) and 

are represented in the Housing layer package.   

● Some missing or gap data noted by the reviewers (i.e. missing schools or community centers) not found in the spatial data or analysis described in 

the final report  were included into the final report document as recommendations. Future connected community analysis updates or verification 

may be needed prior to finalizing management actions or for decision-making.  
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Appendix V(c): Preparation for Connected Community Analysis and Inputs 

Public School Hubs/Opportunity Areas Selection Details:  

● Located administrative buildings and removed from opportunity areas results. Using RLIS school-sites (points and land use criteria/LEVEL 
NAME= NULL, Unknown, , Administration), assigned 0.  

● Selectively removed or included various grade level schools, Skill center or alternative, Headstart or mixed-use centers, See Notes below 
● If public school site did not have accompanying demographic data (AirTable), they were assigned 0. The only exception to this was for the 

Clackamas community college Harmony Campus which we did not acquire demographic information for in Airtable.  
● If multiple school sites shared the same Site_id, did not have unique demographics data (Airtable) and were located on the same School site 

parcel, they were excluded from the analysis, assigned 0. School sites located on the same parcel but with no additional unique ID 
information (NCESSSchID/NECESDistID) were assigned 0 as well.  

1.  Removed FID 431, School ID 978 Clackamas ESD EI/ECSE Area 9 (LEVEL NAME= Administration), assigned 0 

2. Removed FID 430, School ID 977 Clackamas Education Service District (LEVEL NAME= various grade levels), assigned 0 

3. Removed FID 512, School ID 1058 Campbell Center (LEVEL NAME= Administration), assigned 0 

4. Removed FID 296, School ID 894 North Clackamas SD 12 (parcel 1) (LEVEL NAME= Administration), assigned 0 

5. Removed FID 490, School ID 176 North Clackamas SD 12 (parcel 2) (LEVEL NAME= Administration), assigned 0 

6. Removed Children’s commision type school site, FID 939 and FID 943, School ID 2076 and School ID 2080 Clackamas County 
Children’s Commission as this was given LEVEL NAME=headstart in point attribute but listed as Admin/storage in parcel attribute. It 
also shared the same parcel as Gladstone Center for Children and Families, included in OAA.  Clackamas County Children’s 
Commission, assigned 0.  

7. Removed eSchool, FID 361, School ID 822 Milwaukie eSchool due to overlap with two other school sites with unique identification. 
assigned 0. Included neighboring Milwaukie Academy of the Arts and Milwaukie High School as OAA=1. 

8. Removed Adult Transition Program, FID 420, School ID 962, Adult Transition Program due to overlap with one other school site with 
unique identification, assigned 0. Included neighboring New Urban High School as OAA=1. 

9. Removed Milwaukie Elementary as this is synonymous with Milwaukie El Puente School and included in OAA as El Puente Bilingual, 
contains a bilingual program and on the same parcel as FID 142, School ID 387 Milwaukie Elementary, assigned 0.  
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10.  Removed FID 433, School ID 982 Alder Creek Program LEEP as this was not included in demographic data and shared a parcel with 
Alder Creek Middle School included in OAA. LEEP assigned 0.  

11. Removed FID 434, School ID 983 Clackamas High LEEP Program as this was not included in demographic data and shared a parcel 
with Alder Creek Middle School included in OAA. LEEP assigned 0.  

12. Removed FID 438, School ID 987 Gladstone High Program as this was not included in demographic data and shared a parcel with 
Gladstone High School included in OAA. Gladstone High Program assigned 0.  

13. Removed FID 651 and 669, School ID 256 and 528, both Sabin-Schellenberg Center North and South Campus due to overlap with 
other ID’s on the same parcel.  

14. Included Web Academy as this also appears to be a unique site and listed in the Airtable demographics data. FID 429, School ID 976 
Clackamas Web Academy (LEVEL NAME= Various grade levels in point attribute but listed as Mixed-use in parcel attribute).  

Private Schools Hubs/Opportunity Areas Selection Details:  

● After evaluating watershed council and committee feedback from the 50% Watershed Action Plan draft, we added private schools as 
opportunity areas for the Connected Communities analysis. All private school hubs were assumed to be opportunity areas but the following 
were selectively determined to be included or not included for private school opportunity areas after filtering, this includes the Sylvan 
Learning center being removed and the mixed-use religious centers being included. 

● We used RLIS school-sites (points and land use criteria/LEVEL NAME= NULL, Unknown, Administration) to filter. See Notes below.   
1. Removed one (1) after school center private school. FID 68, School ID 294 Sylvan Learning Center (LEVEL NAME= Skill center or 

alternative in point attribute but listed as Mixed-use in parcel) 

2. Included one (1) unknown level name private school, FID 421, School ID 964 Oregon Outreach North Clackamas School district 
(LEVEL NAME= Unknown in point attribute but listed as Mixed-use-church in parcel attribute) 

Public Community Center Hubs/Opportunity Areas Selection Details:  

● Community centers known as ‘Other Community Centers’ hubs will solely contain RLIS data and public community centers, senior centers 
and the Aqua Park. These public community centers derived from RLIS are utilized in the connected communities analysis opportunity 
areas. All other “community spaces” including private gathering spaces, affordable housing and/or multi-family housing including senior 
centers and apartments are evaluated as Community Centers identified by the type of community at a building unit scale (i.e. affordable 
housing or retirement or apartment, etc.) and are utilized in the Housing Cluster layers (See housing layer package). It is recommended that 
future updates to the community center hubs include housing clusters in order to evaluate the full suite and overall spatial distribution of 
various community/gathering spaces in the watershed. 
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1. Select all types from RLIS community centers data. Only four community centers were in the RLIS database. 
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Appendix V(d): Connected Community Opportunity Area Criteria (Access Category) 

 

This appendix subsection supplements the following in the main Report Document: 

●  Refer to Section 2.4.1(c) Assessing Community & Outreach Opportunity Areas for connected community analysis summary, criteria summaries and 

gaps/missing data.  

● Refer to Section 2.4.1(d) Connected Communities Opportunity Areas Outputs for full summary, application and recommendations for further 

updates. Five baseline criteria (stream and wetland access, parks and recreation access, trail access, transit stops, and pedestrian road safety) were 

used to identify high to low access for outreach among hubs/opportunity areas. All connected communities considered include school or community 

center hubs within ¼ mile from water; those without water are identified as “No water” categories.   

 

These access criteria should be considered baseline criteria and would benefit from further refinement or updates to data sources, recommendations were 

provided by watershed council/restoration committee members and incorporated into the report. Each hub/opportunity area (buffered school or community 

center) was assigned five field attributes connected to the five criteria used in the connected community analysis. For each field attribute, definition queries 

were applied to symbolize hubs/opportunity areas as No water, Gap, Minimal, Moderate and High access categories that support potential restoration 

projects and outreach in the North Clackamas Watershed.  Presence of suitable criteria= 1, or absence of suitable criteria= 0. These access criteria categories 

are defined in the table below: 

Access Criteria 
Category/Attribute Value 

Summary Definition Definition Query (Map 
Symbology) 

High= 4 Within ¼ mile from water, contains all five criteria applied - access to water, 
transit stop, open trails, open parks with recreation, and has no pedestrian/cyclist 
motor vehicle incidents. 

Must have:  
Water_all = 1 
And Park = 1  
And Trail_Open = 1  
And Public_Transportation = 1  
And Motor_crashpedcyc = 0 

Moderate= 3 Within ¼ mile from water, must include water and at least two-three other criteria 
but may exclude criteria for  pedestrian/cyclist motor vehicle incidents 

Meets three-four criteria, must include water but can 
exclude the pedestrian/cyclist motor vehicle incidents 
Water_all = 1  
And Park = 1  
And Trail_Open = 1  
And Public_Transportation = 1 

Minimal= 2 Within ¼ mile from water, must include water and one other criteria but may 
exclude criteria for  pedestrian/cyclist motor vehicle incidents 

Meets two criteria, must include water and any other 
criteria but can exclude the pedestrian/cyclist motor vehicle 
incidents 
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Water_all = 1  
And Public_Transportation = 1 

Gap= 1 Within ¼ mile from water, meets only one criteria, within ¼ mile of any water but 
does not meet any other criteria. It is considered gap access and would benefit 
from additional accessibility or outreach opportunities. 

Meets one criteria, only within 1/4 mile of any water within 
walkability indicator. Considered gaps in connected 
community analysis.  
Water_all =1 
 

No Water= 0 Not Within ¼ mile of water and does not meet any criteria, it has no water within 
¼ mile. 
 

Does not meet any criteria, has no water within 1/4 mile of 
walkability indicator.  
No criteria met 

 
Below are draft recommendations for further refinement of the connected communities analysis: 

 

In addition to the field attributes and access criteria categories assigned, U.S. Census American Community Survey ACS 5-year equity focus areas 

and  Metro regional walkability were added as field attributes but not used in the connected community baseline outputs for the North Clackamas 

Watershed Action Plan 2022 report. These additional recommended layers can be used for further evaluation and for map symbology using regional 

guidelines/ references if needed. Below are recommendations for further refinement of the analysis: 

 

Regionally important criteria such as ACS 5-year equity focus areas and Metro regional walkability criteria can be overlaid with connected community 

hubs, and housing clusters i.e. those with multi-family designation (indicating private community or gathering space) or affordable housing across 

the watershed. The Equity Focus Areas and Regional Walkability (above regional average) are optional for the opportunity areas criteria and were not 

incorporated as final outputs in the analysis, however they were included as a field in all Opportunity Areas Hub layers to provide regional context 

informing connected communities strategies or gaps. It is recommended that both watershed scale and regional scale criteria are evaluated through 

watershed actions and other decision making. Future analysis can incorporate climate data, new regional strategies, and additional refinement of 

criteria. Regional equity and walkability areas represented in the maps below are a static snapshots and should be evaluated regularly based on local 

community demographics (See Airtable and Connected Community demographics results). Refer to the Metro Regional Barometer and other Equity 

Strategies for further details.  

 

Note: The language represented below is from the Metro webpage and we’ve utilized the EFA FLAG_attributes denoting all equity focus areas in the 

connected communities analysis. Further breakdown of each equity focus type can also be found in the equity focus areas web map but was not 

further refined or validated in the connected communities analysis at this time (2022). We recommend future updated analysis on a finer, 

neighborhood scale for connected communities. Local demographics supplied by county or North Clackamas watershed level data and surveys 
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should be brought in and compared to refine Metro Equity Focus Areas. https://regionalbarometer.oregonmetro.gov/datasets/drcMetro::all-equity-

focus-areas/about) 

Recommended use of Equity Focus Areas Selection:  

●  Field= ‘Equity focus Areas’, ‘Equity_all’ comes from the spatial layer used in the Metro regional barometer. These represent all equity focus 

areas including areas that represent communities of color (POC) or communities of limited English proficiency (LEP) greater than regional 

average, communities with people of low income (equal to or less than 200% of Federal poverty Level (LI)), and the areas where the density 

of persons per acre of one or more of these communities/populations named is double the regional average.  

Recommended use Regional Walkability Selection:  

● Field= ‘Walkable above regional average’, ‘Walkability region’ comes from spatial layer in Metro RLIS- Overlay with current opportunity 

areas, our focus on walkability is on distance to water/watershed projects as well as a secondary Metro walkability layer. Using the two 

layers together may solidify known walkability based on diverse regional criteria and needs at local and regional levels.  

  

https://regionalbarometer.oregonmetro.gov/datasets/drcMetro::all-equity-focus-areas/about
https://regionalbarometer.oregonmetro.gov/datasets/drcMetro::all-equity-focus-areas/about
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Appendix V(e): Multi-family and Affordable Housing Clusters Recommendations 

All other “community spaces” including private gathering spaces, affordable housing, multi-family housing, retirement facilities and apartments were brought 

in after identifying Public Community Centers (RLIS) in the connected community analysis did not fully encompass all other gathering spaces. Through 

council and committee meetings these other types of communities (multi-family, affordable housing or retirement facilities) were flagged along with names 

of missing community spaces noted in the main report. The intention of the housing clusters recommended next steps is to provide the council with baseline 

datasets to determine where other private community gathering spaces may be located in North Clackamas, particularly for equitable housing and places 

with shared spaces to host outreach events. Due to the large number of multi-family and affordable housing units in the watershed, we did not conduct 

connected communities analysis for these areas. Instead, we recommend these areas be merged and reduced down as housing clusters, then access criteria 

can be applied to these central gathering spaces. 

 

Housing related data layers were provided to view in tandem with restoration action areas, equity focus areas and connected communities. It is 

recommended that the existing community center hubs/opportunity areas are overlaid with these additional housing clusters in order to evaluate the overall 

spatial distribution of various community spaces in the watershed. A housing cluster analysis can be created by running a Kernel density geospatial tool using 

search distance parameters, this analysis was not completed for the Watershed Action Plan 2022 but is recommended. Other housing and equity based 

indices, walk/transit scores, methodologies such as clustering or hot spot analysis, could also be used to identify central community gathering areas in North 

Clackamas.  

 

Preliminary Findings and Recommendations from Housing Data Compiled: 

 

● We identified additional private community spaces distinct from the RLIS community centers. Due to the fine scale and large numbers of housing 

units in the watershed, rather than assign each as a community hub for connected communities analysis, we recommend creating housing clusters 

by running kernel density or other geospatial density analysis, to reduce/merge central gathering spaces.  A search radius of ¼ mile distance for the 

kernel density may be applicable if utilized for the connected communities analysis.  

● Multi-family housing types consisting of retirement facilities and apartments derived from RLIS housing data which were considered as places with 

gathering spaces. As of 2022 there are approximately 232 of these types of multi-family housing locations in the North Clackamas Watershed. There 

are approximately 96 affordable housing locations within the Watershed. These data are viewable in the main report (Sections 2.4.1, figures 13,14) 

and provided as a layer package “Housing”.  

● We recommend overlaying connected communities outputs and restoration action areas with housing clusters to identify additional gathering 

spaces in the watershed that may benefit from outreach efforts or possibly to help collaborate at restoration action areas with the most impact on 

the community/volunteers.  

● Housing unit density per tract is available from the U.S. Census and can provide a regional summary of housing density hot spots to compare to.  

● Other multi-family types of housing beyond apartments and retirement facilities exist and can be carefully selected to evaluate different housing 

options and outreach strategies. 
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< Screenshot of other multi-family housing types available from Metro RLIS, the percent represents all of 
Metro region (unit type/all multi-family unit types) 

● In addition to schools and community centers evaluated in the connected communities analysis we recommend creating sorting criteria for 

affordable and multi-family housing clusters such as identifying the following: 

❖ Is it near an existing or future project site/restoration action area? How close? 
❖ Is it near any other multi-family housing cluster? Affordable housing cluster? Park or recreation area with event facilities? How close? 
❖ What are the local demographics like? Is it in an equity focus area? How close? 
❖ Is it in a connected community opportunity area? What is the access criteria identified there? How close? 
❖ Are there surveys or other outreach materials accessible for these communities at this time or planned? What do these materials/should 

they look like (language, length, message, and training)? 

Appendix V(f): Potential Restoration Benefit Methods and Recommendations 

 
To refine Connected Community Opportunity areas (Connected Communities Outputs) with the highest outreach and equitable investment potential, 
Community opportunity Areas were narrowed down to those with significant restoration benefits. We recommend investigations into these areas (Potential 
restoration benefit sites) which are intended as a guide for community outreach related to revegetation and fish habitat restoration based restoration 
projects.  
 
Restoration Benefit areas identified by these steps are considered guideline examples for how to use the GIS data layers and tools provided for the watershed 
action plan (2022). Further investigations are needed to consider other restoration actions, age-groups, skill levels, community materials (i.e. multilingual), 
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and gathering spaces best suited to accomplish restoration projects or volunteer training. These restoration benefit areas are outreach-based suggestions 
separate from, but can be used in tandem with restoration actions and strategies among community partners.  
 

● Areas for community outreach and engagement in this watershed action plan example were selected using the following Restoration Action Area 
GIS spatial data layers: 

 
(1) Revegetation areas Habitat Conservation AreasHCA outside of Stream Side Stewards SPP/Title 13 areas with no canopy including both Riparian 
and Upland areas. 
(2) Fish Refugia areas or areas with Fish Passage restoration or barrier removal. 
(3) Overlay of all connected communities (all access criteria, no subset for equity or demographics) 
 

● Base-line Steps for symbolizing potential restoration benefit: 
 
(1) Use the connected community outputs (buffered hubs/opportunity areas layers) and create two new field IDs for potential restoration benefit. 
One field ID should represent “past projects or current projects” and another field ID should represent “Potential projects/restoration action areas” (in 
the example screenshot we used Existing Restoration Projects and Potential Community Restoration Projects as our fields) 
(2) For the field ID representing past/current projects use spatial intersections/spatial queries to determine which connected community areas 
overlap with past or current restoration projects of interest and code their attribute value= 1 for presence and value= 0 for absence.  
(3) For the field ID representing future projects use spatial intersections/spatial queries to determine which connected community areas overlap with 
future or restoration action areas of interest and code their attribute value= 1 for presence and value= 0 for absence.  
(4) Use a field calculator (ArcGIS) to calculate the difference between two fields, or use definition query to symbolize areas that had an absence of 
projects, but are now considered for potential actions/restoration projects (i.e. value 0-1= -1). These are defined as the potential restoration benefit 
areas and symbolized in the watershed action plan report as dashed purple outlines on the connected community outputs. Other relationships can be 
evaluated such as number of projects within an area and weighting schemes could be applied based on specific attributes and outreach potential.  
(5) We recommend specific attributes beyond spatial location alone, such as funding resources, accessibility,  equity and other related information be 
factored into the potential restoration benefit category in future analysis when determining  outreach opportunities for connected communities. 

 

 
 

The figure above is a screenshot example of how the potential restoration benefit areas geodatabases were organized for Public community centers. 

The difference between existing restoration projects presence and potential (future) community restoration project presence based on restoration 

action areas (Section 3.3 in main report). Determines what connected communities are “potential restoration benefit” areas. Other fields such as the 

connected community access criteria= 3 (moderate access), and additional funding costs, partnerships, and relevant community outreach 

information should be incorporated for fine-scale assessments.   
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Appendix VI: Watershed Conditions and Restoration Action Areas Spatial Analysis Methods 
 
The watershed assessment analyses were performed in ArcGIS Pro version 2.9.0 using datasets provided by NCWC, from the Metro Regional Land 
Information System (RLIS), and developed by GeoEngineers and Samara Group. The output datasets and tools described in this appendix were provided 
digitally to NCWC in geodatabase (.gdb) format.  
 
The general methodology was to overlay the dataset of interest with the watershed boundaries using the Identity tool, which “computes a geometric 
intersection of the input features and identity features. The input features or portions thereof that overlap identity features will get the attributes of those 
identity features.” This tool requires an ArcGIS Pro Advanced license; however, similar results can be obtained using the Union tool to join the attributes 
followed by Intersect to trim the results to the watershed extent using the Basic or Standard license. This results in a layer with many small pieces broken out 
by each attribute. The datasets were then dissolved by watershed and attribute of interest to put the small pieces together into a single layer. The attribute 
table from the resultant layer was exported to CSV format and manipulated using PivotCharts for display in the action plan. 
 
The spatial analyses were conducted using ModelBuilder so that the analyses could be easily updated if the input datasets change. ModelBuilder uses a 
graphical layout to ‘link’ datasets and tools together rather than manually selecting inputs and outputs for every tool. Each type of analysis has its own model 
associated which is contained the watershed analyses geodatabase in a Toolbox: 

 
 
The analyst defines a ‘scratch’ workspace where intermediate datasets are stored and an output dataset where the final layers are stored. The analyst has the 
option to delete intermediate data when done to save storage space. The accompanying geodatabase contains the scratch and final datasets. 
 
The input data, model schematic, and output data for each analysis are described in the sections below. Every analysis starts with the 
“NCWC_Watersheds_Edited” layer developed by GeoEngineers and last updated February 2022. 

https://desktop.arcgis.com/en/arcmap/latest/tools/analysis-toolbox/identity.htm
https://pro.arcgis.com/en/pro-app/2.8/tool-reference/data-management/dissolve.htm
https://www.esri.com/about/newsroom/arcuser/modelbuilder-101-for-arcgis-pro-users-who-want-to-automate-workflows/
https://pro.arcgis.com/en/pro-app/latest/help/projects/connect-to-a-toolbox.htm
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Land use Analyses 
The land use analyses evaluated the current land use, date of development, and ownership using attributes from the taxlots layer. Percent impervious cover 
was evaluated using the national land cover dataset (NLCD) imperviousness layer. Future development potential was evaluated from the zoning general class 
layer.  
 
Outputs from the land use analyses were used to identify potential restoration action areas for stormwater management (industrial/commercial areas 
developed prior to 1993 and residential areas developed prior to 1993 with suitable underlying geology) and habitat conservation (vacant, undeveloped lands 
with habitat potential and/or intact canopy). 

Input Data 

Layer Name Source Date Last Updated Attributes of Interest 

taxlots.shp Metro RLIS August 2021 LANDUSE, YEARBUILT 

zoning.shp Metro RLIS August 2021 ZONEGENCL 

Nlcd_2019_impervious_l48_20210604.img City of Milwaukie via NCWC Unknown PERCENT IMPERVIOUSNESS 
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Analysis Model 
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Output Data 

Layer Name Date Last Updated Corresponding Action Plan Section(s) 

Taxlot_Summary February 2022 2.6.1 

VacantTaxlots February 2022 2.6.1 

VacantTaxlots_PrivatelyOwned February 2022 2.6.2  

VacantTaxlots_PubliclyOwned February 2022 2.6.2 

Zoning_Summary February 2022 2.6.2 

Buildings_Summary February 2022 2.6.3 

Impervious_pct_Summary February 2022 2.6.3 

Impervious_Type_Summary February 2022 2.6.3 

 

Geology and Hydrogeology Analyses 
The geology and hydrogeology analyses evaluated the underlying geologic units and depth to groundwater using data available from the U.S. Geological 
Survey (USGS). Outputs from the geologic analyses were used to identify potential restoration action areas for groundwater infiltration (suitable geology) and 
floodplain/wetland enhancement (depth to water table less than three feet below ground surface). 

Input Data 

Layer Name Source Date Last Updated Attributes of Interest 

MapUnitPolys USGS 
https://pubs.er.usgs.gov/publication/sim34
43  

October 2021 MapUnit, FullName, Description, 
GeoMaterial 

DTWatertable_Poly GeoEngineers (converted “d5_masked_v2” 
from USGS from raster to polygon) 
https://pubs.usgs.gov/sir/2008/5059/  

December 2008 Gridcode (raster), 
DTwatertableFTbgs (polygon) 

https://pubs.er.usgs.gov/publication/sim3443
https://pubs.er.usgs.gov/publication/sim3443
https://pubs.usgs.gov/sir/2008/5059/
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Analysis Model 

 

Output Data 

Layer Name Date Last Updated Corresponding Action Plan Section(s) 

GeologicUnit_Summary February 2022 2.7.2 

DTWatertable_Summary February 2022 2.7.2 

Floodplain_WTwithin3ftBGS February 2022 3.3.1 

 

Floodplain and Wetlands Analyses 
The floodplain analyses used a combination of the Federal Emergency Management Agency (FEMA) Special Flood Hazard Area (SHFA) and the 1996 flood 
extents to evaluate floodplain acres within each watershed. Acres of wetlands within each watershed were evaluated using a combination of the wetlands 
data available from Metro, the Oregon Natural Heritage Information Center (ORNHIC) and the data associated with the Kellogg Creek wetland flood 
attenuation study (provided by NCWC). Outputs from the floodplain and wetlands analyses were used as inputs for restoration action areas including 
floodplain and wetland enhancement. 
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Input Data 

Layer Name Source Date Last Updated Attributes of Interest 

wetland Metro RLIS Unknown Source 

I_LWI_Wetlands ORNHIC September 2019 Cowardin 

II_NWI_Wetlands ORNHIC May 2018 Wetland_Type 

III_More_Oregon_Wetlands ORNHIC September 2019 Cowardin 

WetlandComplex NCWC Unknown Cow1 

flood_fema Metro RLIS 1996 FLD_ZONE, ZONE_SUBTY 

flood96metro Metro RLIS Unknown (none) 
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Analysis Model 
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Output Data 

Layer Name Date Last Updated Corresponding Action Plan Section(s) 

Wetlands_Summary February 2022 2.10.2(b) 

Floodplains_Summary February 2022 2.7.4 

 

Canopy Analyses 
Canopy cover in each watershed was evaluated using the Metro 2014 canopy cover dataset, the Metro Title 13 habitat inventory areas, and the streamside 
stewards program (SSP) data provided by Mosaic Ecology via NCWC. Outputs from the canopy analyses were used as inputs for the restoration action areas 
including riparian and uplands canopy conservation and enhancement by identifying the areas of high-quality habitat from Title 13 without intact canopy and 
outside of the current SSP taxlots.  

Input Data 

Layer Name Source Date Last Updated Attributes of Interest 

title13_inventory Metro RLIS September 2005 ERCNAME 

Canopy2014_poly GeoEngineers 
(converted Canopy2104 
raster from Metro RLIS 
to polygon) 

February 2016 Gridcode (raster) : 1 indicates 
canopy is present; 0 indicates 
canopy is absent 

NCWC_Taxlots Mosaic Ecology via 
NCWC 

Unknown (none) 
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Analysis Model 
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Output Data 

Layer Name Date Last Updated Corresponding Action Plan Section(s) 

HabitatConservationArea_Summary February 2022 2.6.2 

Canopy2014_Summary February 2022 2.9 

SSP_n_HCA February 2022 3.3.1 

HCA_without_Canopy2014 February 2022 3.3.1 

RevegArea_HCA_outsideSSP February 2022 3.3.1 

RevegArea_HCA_withoutcanopy2014_outsideSSP February 2022 3.3.1 

PrivateVacantTaxlots_w_CanopySummary February 2022 3.3.1 

 

Habitat Analyses 
The Oregon Conservation Strategy data were used to evaluate habitats identified in the strategy (oak woodlands, wetlands, flowing water and wetlands 
within each watershed. Potential restoration actions areas include the portions of these habitats outside of the Metro Title 13 habitat inventory areas.   

Input Data 

Layer Name Source Date Last Updated Attributes of Interest 

title13_inventory Metro RLIS September 2005 ERCNAME 

Strat_Hab_Vector ODFW March 2021 vat_HABITA 

NCWC_Taxlots Mosaic Ecology via 
NCWC 

Unknown (none) 

Canopy2014_poly GeoEngineers 
(converted Canopy2104 
raster from Metro RLIS 
to polygon) 

February 2016 Gridcode (raster) : 1 indicates 
canopy is present; 0 indicates 
canopy is absent 
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Analysis Model 

 

Output Data 

Layer Name Date Last Updated Corresponding Action Plan Section(s) 

StrategicHabitat_Summary February 2022 2.2.1 

StrategicHabitat_outside_HCA February 2022 3.3.1 

StrategicHabitat_outside_HCA_wo_canopy February 2022 3.3.1 

StrategicHabitat_outside_SSP February 2022 3.3.1 

StrategicHabitat_outside_SSP_wo_canopy February 2022 3.3.1 

 


