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General Design Considerations at 
Contaminated and Remediated Sites



Managing
Our Water 
Successfully

Reducing Toxic Threats

Mitigation that works

Climate Change



Preamble to the Model Toxics Control Act

“Each person has a fundamental and inalienable 
right to a healthful environment, and each person 
has a responsibility to preserve and enhance that 
right.  The beneficial stewardship of the land, air, 
and waters of the state is a solemn obligation of the 
present generation for the benefit of future 
generations.”

The goals and mission of the Toxics 
Cleanup Program is to get 
contaminants from the environment 
and keep them out. 

Program Goals and Mission
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We work closely with:   Communities,   local governments and tribes,   other government agencies,   the parties responsible for causing the contamination.



Contaminated Sites in Washington
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Pollution follows population –



Each year: 

300-400 sites 
are reported 
to the 
program.  

200 to 300 
sites are 
cleaned up.

Current Program Status

18%

18%

26%

Reported Cleaned Up
2,964

Cleanups 
Pending

2,031

Cleanups in 
Progress

2,097 7%

O&M/LT Monitoring
837

31%
Total:
6,556 
(57%)

Total Sites: 11,521

No Further 
Action Needed

3,592



Petroleum
Contaminants

Metals, including those
in the PBT Rule

PBTs (inlcudes PAHs,
Pesticides, PCBs,
Dioxins)
All other Contaminates

Petroleum, 4,030 Priority Metals, 1,690
Halogenated Organic Compounds, 987 Other Metals, 448
Non-Halogenated Solvents, 958 PAHs, 569
PCBs, 483 Pesticides, 297
Conventional Contaminants, Organic, 289 Conventional Contaminants, Inorganic, 225
Phenolic Compounds, 213 Base Neutral Organics, 196
Corrosive Wastes, 125 Arsenic, 112
Dioxins, 54 Reactive Wastes, 43
Asbestos, 42 Radioactive Wastes, 22
MTBE, 19 UXO, 1

3,680 All 
Other Sites

1,296 PBT 
“Hits” at 

1,034 Sites

1,690 Priority 
Metals Sites

4,030 Petroleum 
Sites

Contaminants at Sites
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Contaminants:  The MTCA definition of ‘contaminant’ is found at Ch. 173-340-200, and is: “…any hazardous substance that does not occur naturally or occurs at greater than natural background levels.”Examples:Priority metals: Arsenic, lead, mercury, chromiumNon priority: copper, nickelConventional Organic Contaminants: Example is woodwaste.Conventional Inorganic contaminants: Example is aluminum.HALOGENATED ORGANICS: halogenated solvents,  polychlorinated biphenyls, dioxins & dibenzofurans, pbds (pbt), chlorinated pesticides NON-HALOGENATED ORGANICS:  non-halogenated solvents, petroleum hydrocarbons, gasoline, diesel/#2 fuel oil, mineral oil, heavy fuel oils, tributyl tin (tbt)*,  phenols, PAHs   



Identify Land Uses and Exposure 
Pathways

L 

Impacted soil

Dissolved Contaminant Plume

Ingestion of 
Groundwater

Soil Ingestion & 
Dermal Contact

Equilibrium 
Partitioning Infiltration & Leaching

Mixing & DilutionClean Groundwater Flow

Advection, Dispersion, Diffusion, Degradation

Surface Water 
Beneficial Use 

Inhalation 
of Particulates
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Step #1 - Define Land Uses and Exposure PathwaysMethods for establishing cleanup levels are organized into two land use categories:Industrial sitesUnrestricted site use (e.g. all other types of land uses including residential, schools, parks, agricultural, etc)Methods for establishing health-based cleanup levels take into account several types of exposure pathways.Direct contact (soil ingestion and skin contact)Soil-to-ground water-to-drinking waterInhalation of windblown soil particles or vapors Other pathways (e.g. surface water runoff, food uptake)   Direct contact (soil ingestion and skin contact) is the primary pathway of concern for arsenic and lead at most sites.  



A Remedial Investigation Answers Two Fundamental 
Questions

1. What and where is the contamination? 
2. What are the characteristics of the Site?

A Feasibility Study Answers Two Fundamental Questions
1.      How can the site be cleaned up?
2. What cleanup approach is best?

A Cleanup Action Plan Answers Two Fundamental 
Questions

1. How will the contaminated site be cleaned up?
2. How will the site be used after cleanup?

Site Investigation and Study
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A Remedial Investigation Answers Two Fundamental QuestionsPurview of the HG/BIO/TOX/EngineerA Feasibility Study Answers Two Fundamental QuestionsPurview of the Eng/HG/BIO/DesignerA Cleanup Action Plan Answers Two Fundamental QuestionsPurview of the Engineer, Designer, Planner



A strong vision opens opportunities and 
provides momentum for restoration and 
redevelopment.

Vision of Future Land Use
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Holistic approach to the property and community needs.Value and potential of a property is recognized. Planning and a clear vision 	for future use is established. Cleanup and environmental 	restoration are in sync with 	best fit redevelopment 	opportunities.Evolution of Cleanups70s and 80s contaminated site attention was more closely associated with larger sites, similar to National Priority List sites under Superfund.  Love Canal.1990s: Real estate development – lender liability – Voluntary Cleanup Programs.2000s: Focus included more community revitalization; environmental restoration; land use use planning; infrastructure



Highest Value Habitat
For Juvenile Salmon



Site and Design Choices

Developed Parcel 

Building Foundation often serves as “environmental cap” 



From 
contaminated 
areas….

…to 
restored 
areas for 
public use.

Cleanup and Landscape Design
Creates Marine Park
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Bellingham



Cleanup and Landscape Design 
Creates Olympic Sculpture Park

Transformation of 9 acre industrial area.

Creation of an open space park which 
also addresses stormwater issues.

Trails run through native plant species 
and sculpture.
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For many years, this former brownfield was a blighted piece of property at the heart of Seattle’s waterfront. Contaminated groundwater flowed from it into Puget Sound.  The remediation and restorative design goes beyond the inspired landscape design and sculpture. Here, form and function work hand in hand. The cleanup and landscape design work together to prevent stormwater migration to subsurface areas that could not be reached for remediation and roll back stormwater discharge. Project engineers and designers recreated the original topography. Now there’s a continuous plane of ground from Western Avenue to the shoreline, which restores views and improves sun angles and pedestrian access.  The Z-shaped path takes visitors through a progression of native plant species and world-class sculpture. Beneath, a specially engineered layer of soil filters rain water, reduces runoff and supports the regrowth of native plants. The shoreline and beach habitat were restored by removing fill debris to expose the original tidelands. Terracing the beach front created pockets of sand beach and tide pools.  The Olympic Sculpture Park has transformed a nine-acre industrial site into open and vibrant green space for art. This new waterfront park gives Seattle residents and visitors the opportunity to experience a variety of sculpture in an outdoor setting, while enjoying the incredible views and beauty of the Olympic Mountains and Puget Sound. Admission is free.



Cleanup and Landscape Design 
Creates Gasworks Park
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Gas Works Park is on the north shore of Lake Union, approximately 5 miles north of downtown Seattle. The park juts into Lake Union, while the north end of the park is bounded by Northlake Way. From the early 1900s until 1956, gas companies operated a plant at the site that converted coal and oil into manufactured gas. The American Tar Company operated nearby, manufacturing tar from coal by-products. Leaks and wastes from the gas works and tar production facilities contaminated the soil and groundwater as well as sediments in Lake Union. �



Examples of Greener Cleanups in WA

Former landfills can become open space for wildlife or 
parks for people with walking trails.

Old treatment tanks at a Navy cleanup are now being 
used to raise trout and plants.

At another Navy site, poplars were planted instead of a 
mechanical pump and treat system for groundwater.

Ferns have been used to absorb arsenic.

Reused treated groundwater for areas such as golf 
course irrigation.

Recover petroleum from site cleanups to recycle/reuse.



Washington State 
Department of Ecology
http:// www.ecy.wa.gov

Toxics Cleanup Program
http:// www.ecy.wa.gov/cleanup.html
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