
 

 

                                                                                   
 

Restoration to the Rescue 
 

 
Purpose:          
Understand the ecological services that wetlands provide to benefit human 

systems. 

 
 

Objectives: 

1. Students will identify three examples of ecological 

services that a wetland provides through a think-

pair-share and then an all-class discussion. 

2. Students will design a wetland restoration project 

to solve an environmentally detrimental human 

activity by drawing a blueprint of how it will work. 

3. Students will present their blueprint to the class 

and provide two reasons to support the ecological 

benefits of their design.  

4. Students will evaluate the pros and cons of each 

other’s designs through an in-class discussion. 

 

Materials: 

● Flash Drive with Articles & Videos (print for class) 
● 6 Articles about Wetlands and Restoration (for modification option)  
● Description of Oregon Bioremediation Sites (4 Laminate cards) 
● Butcher paper or a large poster paper for bioremediation blueprints 

 
  

Time Required: 1 hour 
Appropriate grades: 9-12th 

NGSS and Common Core Standards:   
HS-ESS3-4. 
Evaluate or refine a technological solution 
that reduces the impacts of human activities 
on natural systems 

 

CCSS.ELA-LITERACY.SL.9-10.4 

Present information, findings, and 
supporting evidence clearly, concisely, and 
logically such that listeners can follow the 
line of reasoning and the organization, 
development, substance, and style are 
appropriate to purpose, audience, and task. 
 



 

 

                                                                                   
 

Activity: 
Introduction 
 
 
 
 

Part #1 Discussion:  
a. What is the importance of a wetland? Think, pair, share 

Assessment:  
Exemplary students will identify three examples of ecological services that a 
wetland provides  
 

 
 
Body 

 
Part #2 Article activity: 

1. Hand out the article, and give students 5 minutes to read to themselves 
https://www.opb.org/news/article/the-wetland-that-saved-highway-101-from-
flooding/ 

2. Project the article and play the youtube video embedded in the article  
3. All class debrief:   

- What are some examples of ecological services a wetland provides 
humans? (How do wetlands benefit humans?) 

a. Here are some examples to help drive discussion:  
i. Natural water quality improvement 

ii. Flood protection 
iii. Shoreline erosion control 
iv. Opportunities for recreation  
v. Natural products including fish and shellfish, blueberries, 

cranberries, timber, and wild rice. 
vi. Medicines that are derived from wetland soils and plants.  

vii. Many of the nation's fishing and shellfishing industries 
harvest wetland-dependent species 

             - What are the ways in which humans negatively impact wetlands?  
b. Here are some examples to help drive discussion:  

i. Land Development 
ii. Clear cutting increasing erosion 

iii. Stream channelization 
iv. Dam construction 
v. Discharge of industrial waste 

vi. Pollution altering water chemistry 
vii. Hunting/ gathering of resources in wetlands 

viii. Drainage for agriculture 
 
Part #3 Design a Wetland for Bioremediation or Restoration:  

1. Define Bioremediation: the process of breaking down environmental 
pollutants (e.g. oils, solvents, pesticides, or other petroleum products) 

https://www.opb.org/news/article/the-wetland-that-saved-highway-101-from-flooding/
https://www.opb.org/news/article/the-wetland-that-saved-highway-101-from-flooding/


 

 

                                                                                   
 

using naturally occurring microorganisms or other life forms (e.g. 
bacteria, archaea, or fungi) in order to clean up a polluted site. 

● Examples:  
○ Micro-Organisms: Microbial remediation uses 

microorganisms to degrade organic contaminants or to 
bind heavy metals in more inert and less bioavailable 
forms. 

○ Fungi: They are Nature’s decomposers, responsible for 
breaking down most of the Earth’s plant and woody 
material into life giving soil. Just like they break down 
complex carbon based plant cell structures, like cellulose 
and  lignin, saprophytic fungi use their digestive enzymes 
to break down chemicals like hydrocarbons and 
pesticides. Fungi can break down large hydrocarbon 
chains into smaller pieces, allowing for microorganisms 
and plants to get to work. Fungi can also extract and 
hyperaccumulate heavy metals, concentrating them in the 
fruiting body of the fungi (what we know as the visible 
mushroom). 

○ Plants: Phytoremediation is a bioremediation process that 
uses various types of plants to remove, transfer, stabilize, 
and/or destroy contaminants in the soil and groundwater 

2. Break students into groups (four groups maximum), and hand out the 
laminate card containing the description of the different bioremediation 
sites. 

3. In their groups, students will design and draw a conceptual wetland that 
will mitigate the human driven environmental damage that is dictated on 
their groups laminate card 
 

             SCENARIOS FOR BIOREMEDIATION: 
a. Dry Creek Landfill 
b. River Street Warehouse Asbestos clean up 
c. Black Butte Mine 
d. Grants Pass Wastewater Treatment Plant 

 

Closure Part #4 Group Presentations: 
1. Students will present their blueprint to the group and provide two 

reasons to support the ecological benefits of their sites design.  
2. After each presentation, the class will evaluate each groups design.  



 

 

                                                                                   
 

a. Ask audience for at least two pros of each design, and two cons 

about their design. 

Assessment:  

Exemplary students will present their blueprint to the class and provide two 

reasons to support the ecological benefits of their design.  

Exemplary students will evaluate the pros and cons of each other’s designs.  

 
Modifications: 

● If students don’t have prior knowledge about wetlands, have students complete Critter Crawl, 
Wet webs, and/or Discover Wetland Plants activities. 

● Expand the lesson over two days:  
o Article jigsaw: 

▪ Use the Jigsaw technique to get students to learn about the wetland articles. 
Students are split into groups with one member assigned to each article. Working 
individually, each student learns about his or her article and then presents it to 
their group.  

▪ Articles:  
● SCIENTIFIC AMERICAN: Why Are Wetlands So Important to Preserve? 
● EPA: Why are Wetlands Important? 
● Oregon Explorer: Restoration, Enhancement and Creation of Wetlands 
● USDA Natural Resources Conservation Service: Willamette Valley Wetland 

Restoration 
● Willow Witt Ranch: Wetland Restoration 
● Oregon Business: Design with nature: working wetlands, water quality 

trading and Willamette restoration 
● Arcata’s Innovative Wastewater Treatment Facility Serves as a Wildlife 

Sanctuary 
● Nothing goes to waste in Arcata's teeming marshes; a California town 

proves that ingenuity is a match for high-tech engineering in turning 
sewage into a natural resource 

 
 
 
 
 
 



 

 

                                                                                   
 

 
 

Dry Creek Landfill 

 

Location: 6260 Dry Creek Rd, Eagle Point, 

OR 97524 
 
Summary of Issue:  
Dry Creek Landfill was opened in 1972. It was 
expanded to a regional facility in 1999, with a 
projected operational life exceeding 100 
years. There is a need for Dry Creek Landfill to 
be able to accept special wastes, such as contaminated soil. Currently, as rainwater filters through the 
trash, it leaches into the groundwater supply causing pollution. This landfill also produces large amounts 
of methane gas emissions from decomposing trash which contributes to Greenhouse Gases and 
exacerbates climate change. 
 

Scenario: 
You have been hired as a solutions manager by the landfill to address either the groundwater pollution 
or methane emissions. Design a solution plan considering trade-offs to increase benefits and decrease 
costs and risks that is based on scientific knowledge, principles and theories. When evaluating solutions, 
it is important to take into account a range of constraints, including cost, safety, reliability, and 
aesthetics, and to consider social, cultural, and environmental impacts. 
Visit this link as a helpful resource: https://roguedisposal.com/about-us/environment 

  

 
Medford 

Dry Creek Landfill 

Agate Lake 

https://roguedisposal.com/about-us/environment


 

 

                                                                                   
 

River Street Warehouse  
Location: 
On the Willamette River 
1300 North River Road 
Portland, OR 97227 
 

Summary of Issue: 
At approximately 2200 PDT on Sunday, 14 May 2017, a fire broke out at a warehouse in North Portland, 
1300 North River Road. The warehouse is located on the northern bank of the Willamette River and is 
constructed on wood pilings partly over the river. No one was injured in the fire. The building had a 
history of safety and other violations and the building owner has no insurance and does not have the 
financial means to address the situation. Wind-blown ash and debris have been found southwest of the 
river, in a densely populated residential area consisting of mostly multi-story buildings. Fire crews have 
been on the scene since the fire started and continue to address hot spots. 

The Oregon Department of Environmental Quality (ODEQ) conducted a preliminary assessment of the 
warehouse and nearby properties on Monday 15 May 2017 and determined that the roofing paper 
contains 90% chrysotile asbestos. The roofing paper is significantly deteriorated and friable when 
touched. ODEQ has requested EPA assistance in conducting air monitoring, surveying the area for debris, 
and addressing mixed asbestos contamination at the warehouse and debris deposited in the residential 
area across the river. 

Scenario: 
This burn zone produces large amounts of asbestos that are leaching into the Willamette River that 
flows north to the Pacific Ocean. You have been hired as a solutions manager by the City of Portland to 
prevent further contamination. When evaluating solutions, it is important to take into account a range 
of constraints, including cost, safety, reliability, and aesthetics, and to consider social, cultural, and 
environmental impacts. 

http://www.deq.state.or.us/
https://www.epa.gov/asbestos


 

 

                                                                                   
 

Black Butte Mine 

Location:  
London Rd. (approx. 15 miles S of Cottage Grove) 
Lane County, OR 

 
Summary of Issue:  
June 2011 In a 1996 Preliminary Assessment, DEQ identified potential public health and environmental 
threats related to contamination from this mine. Mercury contamination in nearby streams and in 
Cottage Grove Reservoir was linked to the Black Butte Mine area, including surface water runoff of 
contaminated soil from an estimated 300,000 cubic yards of mine tailings. In U.S. EPA's 1999 Site 
Investigation, unsafe levels of arsenic and mercury in mine tailings and soil at the mine were 
documented, confirming that the Black Butte Mine posed a serious threat to public and environmental 
health. 
 

Scenario:  
The Mine is contaminating nearby streams and groundwater, endangering public and environmental 
health. You have been hired as a solutions manager by the State of Oregon to prevent further 
contamination. When evaluating solutions, it is important to take into account a range of constraints, 
including cost, safety, reliability, and aesthetics, and to consider social, cultural, and environmental 
impacts.  



 

 

                                                                                   
 

Grants Pass Water Treatment Plant 
 

Location: 
 1200 SW Greenwood Ave.,Grants Pass, OR 
 

Summary of Issues:  

The Grants Pass Wastewater Treatment Plant collects used water from the city, processes water to take 
out contaminants, and releases the treated water into the Rogue River.  On April 8, 2019, the plant 
released 84,000 gallons of untreated raw sewage into the Rogue River after heavy rains threatened to 
overwhelm the treatment plant.  On an average day, the plant receives 5 million gallons of wastewater 
and sewage from Grants Pass.  On April 8th, the plant received 20 million gallons, an amount far above 
what the plant was built to handle.  If the excess wastewater and sewage had not been released into the 
river, it would have overflowed the plant and run out into the city.  This plant had a similar overflow 
issue happen in February as well, which can happen at least once a year.  There are debates currently 
about whether to expand the capacity of the wastewater treatment plant, build another to handle 
overflow, or take the old plant down. 
 

Scenario: 
The Grants Pass Wastewater Treatment Plant consistently releases untreated sewage and wastewater 
into the Rouge River close to wildlife and humans due to increased rainfall and the plant’s limited 
capacity.  You have been hired as bioremediation consultants by the city of Grants Pass to design a 
solution to clean up the contamination from the recent overflow and to prevent future contamination. 
When evaluating solutions, it is important to take into account a range of constraints, including cost, 
safety, reliability, and aesthetics, and to consider social, cultural, and environmental impacts. 


