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Green Stormwater Infrastructure 
Workforce Collaborative
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• Focused on illuminating and tackling the challenges 
related to developing sustainable, equitable, and inclusive 
career pathways withing GSI field

• The Collaborative currently includes Academic, Non-profit, 
Conservation District, Government and Business 
representatives from the Central Puget Sound region



Problem Statement
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1. Inequitable and Unreliable Career Opportunities: 
Limited GSI training and long-term career 
prospects, resulting in a lack of workforce 
retention and a diverse, qualified labor pool

2. Funding Instability: Competition for funding, 
projects and trained workers among organizations

3. Lack of Cross-sector Coordination: Lack of 
coordination among public, private and non-profit 
orgs in facilitating GSI work at a regional scale



Mission
The Collaborative promotes knowledge sharing, and 
collaborates to create opportunities to develop 
sustainable, equitable, and inclusive career and 
employment opportunities within the GSI field for the 
southern portion of the Salish Sea Region, extending 
from Thurston County north to Whatcom County

Photo by Kelly Compton 

Purpose
The Collaborative serves as a space to both problem-
solve on significant challenges in the GSI workforce 
development space, and to co-create projects and 
products that seek to serve as solutions to these 
challenges

Presenter Notes
Presentation Notes




• Mapping GSI Careers: Develop a clearer understanding 
of the GSI Career Ecosystem and related training 
opportunities to progress ones’ career.  Take actions on 
recommendations in this report.

• Pierce County Training: Shape a training program to 
support workforce development within Pierce County 
that prepares individuals to design, install and maintain 
green infrastructure.

• Grow the Collaborative: Engage new partners in the 
work of the collaborative to ensure it continues to be 
reflective of the current challenges and opportunities 
within Workforce Development
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Focus Areas for 2023



Seattle Jobs 
Initiative

SJI has 25 years’ experience working 
with government agencies, 
employers, training providers, and 
community-based organizations.

We focus on building careers, not jobs.

We center equity in all that we do.

Presenter Notes
Presentation Notes
KathleenWorkforce audience: We are an intermediaryNon-workforce audience: SJI has 25 years’ experience working with government agencies, employers, training providers, and community-based organizations. SJI provides direct service to low-income job seekers, supports the implementation of SNAP E&T across the country, and carries our research, evaluation, and analysis related to workforce development and policy.



Research Questions
Are there Green Stormwater career paths?

What training, credentials, or experience 
does one need to advance on these paths?

Are these paths accessible to frontline 
communities?

In particular, are design and project 
management career paths accessible?

Presenter Notes
Presentation Notes
KathleenWe started this project with the Collaborative with these four core questions. 



Accessible

Require a 2-year degree or less

Make 80% or more of the metropolitan 
statistical area’s median income

Presenter Notes
Presentation Notes
Kathleen�We define accessible career paths as those that require less than a 2-year degree to enter and, using Brooking’s Institute definition of middle wage job, are occupations that make 80% or more of the metropolitan statistical area’s median income. �For the Seattle MSA, the median income was $36.62 in 2021, 80% of this is $29.30. Annualized at 2080 hours/year, the median wage is $75.421, 80% of this is $60,935.



Why accessible? 

To With By

Environmental Justice

Presenter Notes
Presentation Notes
KathleenWhy do we stress accessibility? This work seeks to center environmental justice and environmental justice means moving doing this to communities to with communities and ultimately by the communities most impacted



Frontline communities are first and most 
impacted by…

Extreme 
Temperatures Flooding Water Stress

Ocean Acidification Poor Air Quality

Presenter Notes
Presentation Notes
KathleenThe communities most impacted are those that are the first to experience the effects of environmental degradation and have the fewest resources to adapt and recover from the.



Frontline 
Communities’ 
Exposure

Where people live

Where people work

Presenter Notes
Presentation Notes
KathleenThey are most exposed by virtue of where they live and where they work



Frontline 
Communities’ 
Vulnerabilities

Low income

Minoritized group

Health

Language

Presenter Notes
Presentation Notes
KathleenAnd, we know that these communities are disproportionately low-income, BIPOC, experience chronic-illnesses, and speak something other than English as their 1st language.



Project Components

Interview local GSI experts

Analyze local labor data

Build map of career paths

Identify “missing rungs”

Presenter Notes
Presentation Notes
KathleenThis project had four components: first, we interviewed local green stormwater experts, based on these interviews, we built an set of occupations to analyze the local labor data and identify these occupation’s career paths, and finally identified “missing rungs” between entry-level jobs to design and project management jobs. 



What?

Presenter Notes
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Where GSI lies

Built EnvironmentGray InfrastructureNatural Systems

Green Stormwater 
Infrastructure

Presenter Notes
Presentation Notes
ElodieGSI is a more sustainable way of controlling and directing stormwater runoffFor example, typical stormwater management solutions, also referred to as gray infrastructure, include gutters, drains, curbs.These solutions can lead to erosion, flooding and the contamination of nearby water bodiesGSI combines elements of grey infrastructure with natural ecosystems to take advantage of natural filtration and storage capacity of the local environmentIt can mimic and preserve  the local native vegetative cover and use topography to slow and retain precipitation. 



GSI Elements
Retention & detention basins

Rainwater harvesting
Constructed/floating wetlands
Bioswales
Rain gardens
Green roofs
Permeable pavements
Silva cells
Bioretention planters
Riparian corridors
Urban forests & street trees

Presenter Notes
Presentation Notes
ElodieSome examples of GSI include:Retention & detention basinsRainwater harvestingConstructed/floating wetlandsBioswalesRain gardensGreen roofsPermeable pavementsSilva cellsBioretention plantersRiparian corridorsUrban forests & street trees



Multilayered 
Benefits
Cleans & slows stormwater

Cleans air

Reduces urban heat island 
effect

Supports local biodiversity

Improves/expands 
neighborhood greenspace

Presenter Notes
Presentation Notes
ElodieBecause of this integration with natural elements, GSI offers many benefits over grey infrastructure, including:Slowing down stormwater runoff, hence limiting flooding hazardsProviding clean air thanks to greater tree canopy surfaceCurbing urban heat island effectSupporting biodiversityAnd expand urban greenspaces



Challenges

It’s different…

More visible

Demands more regular 
maintenance

Presenter Notes
Presentation Notes
ElodieHowever, it still has some challenges because:It is more visible and different than grey infrastructureThis means that greater outreach and engagement is needed to ensure community approvalAnd these projects also require more frequent maintenance to maximize project efficiency



How?

Presenter Notes
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GSI Lifecycle

Planning Design

Implementation

Maintenance 
& Stewardship

Monitoring

Habitat  Protection 
& Restoration

Urban Forestry

Presenter Notes
Presentation Notes
ElodieGSI lifecycle has 5 phases:-Planning�-Design-Implementation-Maintenance & StewardshipMonitoringIn addition, urban forestry and habitat protection and restoration can both be GSI projects and support and interact with GSI installations in the watershed.While there many occupations operate in many of these phases, we identified the primary occupations in each phase. 



Where GSI Occupations Are

GSI Conventional 
Infrastructure

Ecology & 
Forestry

Conventional 
Infrastructure

EcologyCommunity 
Education & 
Engagement

GSI

Presenter Notes
Presentation Notes
ElodieGSI projects call for different skillset at each of these stagesOccupations that are involved in conventional grey infrastructure will also participate in the design and implementation of GSI infrastructureThe main difference between the skillsets required for grey and green infrastructure is that GSI relies on specific knowledge regarding environmental sciences and ecosystem management and conservationGSI projects also require engaging with local communities to help inform project design and involve communities in project maintenanceHowever, workers from these sectors frequently cycle in and out of GSI, working on GSI projects. Community outreach and education: Involving frontline communities in new GSI projectsDirt Corps has also partnered with the Duwamish Valley Youth Corps and Trees for Seattle performing outreach for the program in South Seattle, as well hosting tree walks in GeorgetownDirt Corps has supported the installation of Pollinator Gardens: April 2022, Dirt Corps staff connected with residents and worked with them on creating a planting design.DC provided targeted outreach to homeowners with newly installed pollinator gardens near their homes.



GSI 
Occupations

Presenter Notes
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Planning
Site identification & selection

Get approval from landowner

Processing permits

Community engagement & 
education

GSI potential

Type of GSI project

Pre-implementation monitoring

Presenter Notes
Presentation Notes
KathleenThe 1st phase of GSI is planning. At this stage, like gray infrastructure, sites or zones are identified, the landowner is involved, and permits are acquired. Unlike gray stormwater infrastructure, this phase in green stormwater infrastructure includes community engagement & education, scoping the potential for GSI, the type of GSI, and pre-implementation monitoring.The occupations involved here include Urban plannerLandscape architectsProject managerCommunity outreach coordinatorsEcologist Wetlands specialistsOperations managersMaintenance crew chiefs



Planning 
Occupations
Urban planner

Landscape architects

Project manager

Community outreach coordinators

Ecologist

Forester 

Wetlands specialists

Operations managers

Maintenance crew chiefs

Presenter Notes
Presentation Notes
These are some of the most commonly involved occupations. The specific mix depends on the scale of the GSI projects or programs and whether it is primarily based on privately owned land or publicly owned or large campus project. These jobs almost always require a 4-year degree or more.



Design
Engage with the local communities 

Site assessment (including 
ecological assessment)

Topography, geology, and 
hydrology analysis 

Identify the best GSI project type 

Develop plans with technical 
specifications

Presenter Notes
Presentation Notes
KathleenThe design phase involves more community engagement. There is more detailed site assessment, including topography, geology, and hydrology analysist to identify the best GSI project type and develop the necessary technical specifications.



Design 
Occupations
Civil engineers (geotechnical)

Landscape architects

Foresters 

Arborists

Ecologists & horticulturalists

Construction managers 

Landscape contractors

Soil & materials scientists

Sales representatives

CAD technicians

Land surveyor

Presenter Notes
Presentation Notes
KathleenThis is a non-exhaustive list of occupations involved in design. The specific jobs involved will depend on the type of project but also who is engaged in GSI development in general. Occupations at this phase also tend to require a 4-year degree though technicians, who typically have a 2-year degree,  are also involved.



Implementation

Site preparation 

Excavation & grading

Pipelaying & plumbing

Paving & surfacing

Depaving & pavement removals

Planting & landscaping

Presenter Notes
Presentation Notes
KathleenThe next phase is the exciting phase. Depending on the type of project, this phase might include site preparation and grading, excavation, pipelaying and plumbing, paving and surfacing or depaving, and planting and landscaping. 



Implementation
Occupations
Landscaper

Horticulturalist

Arborist/tree crew

Plumber

Landscape/Construction Laborer

Equipment Operator

Paver

Presenter Notes
Presentation Notes
At the implementation phase, the occupations are mostly trades and laborers. These jobs typically require either an apprenticeship or a period of on-the-job training



Maintenance & 
Stewardship
Maintain or enhance GSI’s capacity 
& water monitoring by:

Clearing inlets and outlets

Managing sedimentation in the 
system

Seasonal irrigation & maintenance

Replacing plants as necessary

Modifying or replacing system 
components

Presenter Notes
Presentation Notes
KathleenThe maintenance and stewardship phase is essential to maintain optimal performance. This may involve clearing debris, replacing or modifying components, managing sedimentation, and tending to plantings, and well as ongoing monitoring.



Maintenance & 
Monitoring
Occupations
Water quality specialists

Environmental health & safety 
technicians

Foresters & arborists

Groundskeepers

Maintenance workers

Utility workers

Presenter Notes
Presentation Notes
The jobs involved in this phase include water quality specialists, environmental health & safety technicians, foresters and arborists, groundskeepers, maintenance workers, and utility workers. The technicians typically require a 2-year degree but most jobs in this phase require only a high school diploma or less. 



Urban Forestry

Planning 

Advising/advocating for policy

Planting & maintaining trees

Supporting tree preservation

Permaculture

Community outreach & 
education

Presenter Notes
Presentation Notes
KathleenUrban forestry projects are by their very nature GSI projects, the canopy slows the rate at which precipitation reaches the ground and improves infiltration. They also support and connect other GSI installation. As such, the ongoing implementation of urban forestry involves many of the same steps as GSI in general. 



Urban Forestry
Occupations
Foresters

Arborists

Planners

Conservation Scientist

Forest and Conservation Technicians

Soil & Plant Scientists

Presenter Notes
Presentation Notes
Many of the workers in urban forestry project can transition to and from other GSI projects, the primary occupations for urban forestry include ForestersArboristsPlannersConservation ScientistForest and Conservation TechniciansSoil & Plant ScientistsMany of these require 4-year degrees, though arborist and forest and conservation technicians require less than that.



Habitat Protection 
& Restoration

Informing planning and policy 
in order protect existing 
habitats

Renewing or restoring 
degraded or destroyed 
ecosystems 

Presenter Notes
Presentation Notes
KathleenFinally, like forestry, habitat restoration and projection projects are often also GSI projects and other GSI projects aim to support and improve the these projects. 



Habitat Restoration
Occupations
Environmental Restoration Planners

Conservation Scientists

Environmental Engineers

Hydrologists

Water Resource Specialists

Foresters, Forestry Technicians, & 
Forestry Maintenance Worker

Biological Field Technicians

Presenter Notes
Presentation Notes
The occupations here are also heavily weighted toward those requiring four-year degrees though there are technicians and maintenance workers also involved. 



GSI 
Training

Presenter Notes
Presentation Notes
Elodie



RainWise 
Contractor 
Training
Program delivered jointly by King 
County Wastewater Treatment 
Division and SPU

Rebates (50 to 100% of the project 
cost) to property owners for rain 
gardens and cistern installations

3-day training

Residential scale

RainWise contractors handle pre-
inspection, build, and post-
inspection

Presenter Notes
Presentation Notes
ElodieTraining for contractors and landscape professionals to learn the requirements to install cisterns and/or rain gardens on private propertyExtend beyond just GSI skills to small business creation tipsAfter this three-day training, contractors become recognized by the program as being qualified to perform cisterns and rain garden installations.The RainWise training focuses on design, sizing, location, or inspection process among othersIn 2021, there were 2,189 RW projects and 59 active contractors. The spoken languages of these contractors, which include Spanish/Mandarin or Vietnamese, reflect the diversity of contractors trained in this programTraining detail:•RainWise design details•Sizing and rebate calculating•Locating and setback requirements•Inspection process and requirements•Rebate process and required paper work•How RainWise helps to market your business to customers



Dirt Corps
Create access to green 
careers for all

Paid six-week training on 
environmental restoration 
and GSI

Hands-on design and 
construction

Residential scale 

Presenter Notes
Presentation Notes
ElodieTrainees learn about planning, design, building, and maintain green infrastructure spacesIn the last training program (fall 20222): Training is 6-10 hours/week at$16/hour stipendHybrid classroom learning environment + hands-on trainingPrepare trainees for work in landscape maintenance, water quality control, and climate resilienceDirt Corps works with RainWise, RainScapes, the Duwamish River Cleanup Coalition and other community organizations to install GSI across the greater Seattle area. Trainees also get to learn hands-on installation skills and concepts at these projects.The org facilitates access to green job pathways in restoration, urban forestry and GSI by removing barriers like educational and work experience requirements



Washington 
Stormwater Center

Episodic

Limited in scope

Primarily online training

Presenter Notes
Presentation Notes
ElodieThe Stormwater Technical Resource Center was created in 2009 by the Washington Legislature to provide guidance and assist businesses and other organizations with complying with the Department of Ecology stormwater management permits.The center provides two self-paced training tracks for their Low Impact Development (LID) Training Certificate program:LID designLID operations & maintenanceThese online trainings provide the theoretical basis of designing and maintaining various types of LID systems. Students can also apply for continuing education credits through Washington State University Extension schoolThe center also offers a rain garden training for non-professionals (such property owners) 



GSI 
Occupations 
and Career 
Pathways 
Dashboard

Presenter Notes
Presentation Notes
Elodie

https://public.tableau.com/views/GSICareersDashboard/Map?:language=en-US&:display_count=n&:origin=viz_share_link


Conclusions

Presenter Notes
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Research Questions
Are there Green Stormwater career paths?

What training, credentials, or experience 
does one need to advance on these paths?

Are these paths accessible to frontline 
communities?

In particular, are design and project 
management career paths accessible?

Presenter Notes
Presentation Notes
Kathleen�Revising the research questions



Are there Green 
Stormwater career 
paths?

Yes!

Enhancing existing paths: 
applying existing knowledge 
and skills in new ways

Community education and 
engagement 

Presenter Notes
Presentation Notes
KathleenYes, there are career paths. GSI offers oppor9tuning to apply existing knowledge and skills in new ways and work with a wider variety of other occupations. A key element that distinguishes GSI from the conventional project is the importance and prevalence of community engagement and education throughout the lifecycle. This role is often integrated into other occupations, including engineers, scientists, and foresters. But dedicated community education and engagement offer an important opportunity to improve diversity in the GSI workforce and improve community outreach and education.



What training or 
credentials are there? 

Dirt Corps has an excellent 
reputation

RainWise reportedly offers a 
business development opportunity

But no consistent professional 
certification or credential that 
workers can take from job to job 
or project to project

Presenter Notes
Presentation Notes
KathleenThere are several community-based and community-focused training programs, particularly Dirt Corps and RainWise. However, there is no marketable professional certification or credential for workers.



What training, 
credentials, or 
experience do 
workers need? 

On-the-job GSI experience 
allows laborers and 
maintenance workers to be 
creative and experiment

Community education & 
engagement is a significant 
component without an identified 
pathway

Presenter Notes
Presentation Notes
KathleenEven experience with GSI does not guarantee that workers or contractors are more competitive.However, GSI does give laborers and maintenance workers an opportunity to be creative and experiment to meet the specific needs of their site.And community education and engagement does not have a clear career path. This offers a lot of flexibility, people can enter from many fields. However, it makes these roles less accessible if it falls to the professionals already engaged. 



Are pathways to project 
design & management 
accessible?

Opportunities in residential-
scale design & construction

Not clear how sustainable they 
are

Utility scale planning, design, 
and project management limited 
to 4-year degree pathways

Presenter Notes
Presentation Notes
Kathleen�At the residential-scale, there GSI is very accessible and people can easily start as laborers and be involved or lead all phases, including as design and project managers. However, it is not clear how sustainable these opportunities are. The utility-scale planning, design, and management pathways are largely limited to those with a 4-year degree.



Recommendations

Advocate for policies 
that prioritize hiring 
RainWise/Dirt Corps 
grad contractors for 

maintenance 

Strengthen pipeline 
from laborers to 

technicians and from 
technicians to design 

and project 
management

Identify funding for 
credentialing through 

programs like Dirt 
Corps

Support Community 
Education/Engagement 

as a role with unique 
skills and prioritize 

hiring from frontline 
communities

Presenter Notes
Presentation Notes
KathleenThe key elements necessary to growth and diversity in these career paths: �- Increase transparency about the career path – how to enter and advance and who is entering and advancingCommit resources to helping workers facing barriers in getting key credentials, that may include funds for paying fees, help navigating those processes, and support for studying/training for those credentialsAssess structures that prevent recruitment and advancement from Port-impacted communitiesTrain apprenticeship mentors so they are effective mentors to a more diverse apprenticeship population.



Thank You!

Contact
Kathleen Carson, PhD
Managing Researcher
Seattle Jobs Initiative
kcarson@seattlejobsinit.com

Elodie Marlet, PhD
Senior Research Analyst
Seattle Jobs Initiative
emarlet@seattlejobsinit.com

mailto:kcarson@seattlejobsinit.com
mailto:emarlet@seattlejobsinit.com


Opportunity to Engage

Photo by Hannah Letinich

1. Join the Collaborative!

2. Attend the March 2 Workshop focused on 
activating the recommendations in this report

Interested in learning more or joining the workshop
Reach out to Hannah – hannah.kett@tnc.org
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