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Scientific Report 

1.0 Introduction 

 The Long Tom Watershed Council (LTWC) formed in 1997 and approved its 

charter in 1998. Since formation, the LTWC has worked primarily in the rural areas of 

the Long Tom River basin, but the council has long recognized a need and opportunity to 

improve water quality and watershed condition in the heart of Eugene, Amazon Creek.  

 By 2011 the window of opportunity opened when Amazon Creek was named the 

newest Pesticide Stewardship Partnership (PSP) with the Oregon Department of 

Environmental Quality (DEQ) and with the award of a private grant from the Meyer 

Memorial Trust (MMT). One area of focus for MMT’s funding is the Willamette River 

Initiative (Meyer Memorial Trust n.d.). Amazon Creek is a tributary to the Long Tom 

River both directly (its original path) and via Fern Ridge Reservoir, which drains into the 

Long Tom River. The Long Tom River is a tributary to the Willamette River in the Upper 

Willamette Basin. Improving Amazon Creek’s impaired condition (DEQ 2007a; EPA 

2006) is considered important for the health of the larger basins to which it is connected.  

 By committing to provide the laboratory analysis for about 100 pesticide analytes, 

DEQ provided a significant in-kind match to support the MMT grant application. With 

these and other partnerships in place, LTWC advertised for an Urban Watershed 

Restoration Specialist position to begin in spring 2011. I proposed a position as an intern 

on the project anticipating my background would support efforts to interpret and 

communicate the pesticide monitoring data and the Council Coordinator agreed. I started 

one week after my supervisor, the newly hired Urban Watershed Restoration Specialist.  

1.1 Proposed internship and outcomes 

 The description of the position in the internship proposal included assisting my 

supervisor in collecting surface water samples, identifying local businesses for outreach 

and partnership, researching and implementing best management practices (BMPs), and 

other duties such as additional field work and document preparation as needed. With the 

exception of implementing BMPs, these areas were all part of the internship. Expected 

knowledge/skills gained were listed as follows in the proposal: 

 Department of Environmental Quality surface water sampling techniques  

 Analyze sampling reports 

 Research and select best management practices available for reducing pesticide 

impacts on water quality in urban and agricultural settings 

 Design BMPs based on research findings and technical assistance 

 Assist in implementation of BMPs  

 Prepare grants and other fund raising documents 
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 The spring surface water sampling proceeded as planned, but the pesticide analyte 

data from the DEQ did not arrive until two months after my internship ended, removing 

this piece from the experience. For this and other reasons the project’s focus shifted from 

the pesticide monitoring and the timeline for implementation was adjusted, therefore my 

duties and experiences changed as well. As a result, from the list above, I did not work on 

designing or implementing BMPs. I did not analyze the sampling reports from Amazon 

Creek, but did study the reports from the other PSPs in the state as part of the background 

research of our project. Preparing grant applications was also not a part of my work. With 

the shift, I did work in other areas not anticipated and gained valuable experiences and 

learning opportunities as a result.  

1.2 Report Outline 

 The following internship report will relate some of the key tasks and projects I 

completed as part of the internship. It also includes valuable lessons learned as a result of 

working on these projects and with the watershed council. It begins with a literature 

review including a brief summary of the state of stormwater impacts, public awareness, 

and work to change behavior in this context. Next there is a summary of literature 

describing benefits and success factors of voluntary retrofits of low-impact development 

(LID). The literature review of pesticide retail education I completed as a part of the 

internship is available as a separate document in support of this report. After an overview 

of the study area, I discuss lessons learned related to non-profit/watershed council 

operations. Section Five summarizes work I completed in support of developing 

communication tools and lessons from this work. Section Six describes the technical 

tasks from the internship, methods, results and conclusions. Finally, there is a business 

report of the LTWC and the Amazon Creek Initiative.  

2.0 Literature Review 

2.1 Stormwater as a Source of Pollution 

 Urban stormwater runoff is considered a serious source of pollution to surface 

waters in the United States. The EPA lists stormwater runoff as “our most common cause 

of water pollution” (EPA 2012). In the 2000 National Water Quality Inventory, urban 

runoff/storm sewers were listed as the fourth leading source of pollutants associated with 

impaired rivers and streams, third for lakes, and second for bays and estuaries (EPA 

2002). In the 2004 inventory, urban runoff/stormwater was lower on the list, but still 

among leading sources. Table 1 shows the length or area of surface waters in which urban 

runoff/stormwater (storm sewers) was considered the source (or one of multiple sources) 

of pollutants. The categories of sources of pollutants were modified for the 2004 

inventory and different lengths or areas of surface waters were assessed. In the report for 
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the 2004 inventory, EPA notes that apparent significant increases or decreases in 

individual categories may be due to reporting changes (EPA 2009).  

 

 

Table 1: Surface waters considered impaired by urban runoff/stormwater in the 2000 and 2004 

National Water Quality Inventories (EPA 2002 and 2009). 

 Rivers and 

Streams 
Lakes, Ponds, Reservoirs 

Bays and 

Estuaries 

2000 Inventory 

Total Length or 

Area Assessed 
1,126,454 km 

(699,946 mi) 

7,016,877 ha 

(17,339,080 acres) 

80,476 km
2
 

(31,072 mi
2
) 

Length or Area 

Impacted 
56,119 km 

(34,871 mi) 

554,147 ha 

(1,369,327 acres) 

13,067 km
2
 

(5,045 mi
2
) 

Percent of  

Assessed (Percent 

of Impaired) 

5% 

 (12%) 

8%  

(18%) 

16%  

(32%) 

2004 Inventory* 

Total Length or 

Area Assessed 
907,598 km 

(563,955 mi) 

4,775,291 ha 

(11,800,000 acres) 

65,783 km
2
 

(25,399 mi
2
) 

Length or Area 

Impacted 
36,305 km 

(22,559 mi) 

283,694 ha 

(701,024 acres) 

2246 km
2
 

(867 mi
2
) 

Percent of  

Assessed 

(Percent of  

Impaired) 

4%  

(8%) 

6%  

(7%) 

3%  

(12%) 

*Categories of causes of impairment changed for the 2004 reporting cycle 

 

 Based on 2000 census data, the U.S. Census Bureau defines approximately 2% of 

the land mass of the United States as within urbanized areas (EPA 2005). Looking at 

Table 1, it can be seen that there is disproportionate impact of urban runoff on surface 

waters relative to the total land area occupied by urban areas.  

2.2 Public Awareness and Knowledge of the Issue 

 While stormwater is an important source of pollutants for surface waters, another 

important consideration is that many members of the public do not realize this is a 
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problem. There are two key points to communicate. One is that stormwater drains 

directly to surface waters, untreated. The second is that this runoff is having degrading 

impacts on surface waters. In a 2011 survey commissioned by the City of Eugene, 70% 

of respondents answered yes to the question, “Is stormwater drainage separate from 

sewage system?” and 71% answered yes to “Does stormwater empty into waterways?” 

There were no significant changes in these responses from the same questions in a 2009 

survey (Advanced Marketing Research, Inc. 2011, 17-18). These are encouraging 

numbers, but still leave about 30% of respondents who either answered no or don’t know 

to these questions. A survey commissioned in 2002 by Clean Water Services in the 

Tualatin River Basin indicated 50% of respondents did not know that stormwater drains 

to waterways (DeBaker 2005). In the City of Corvallis, a survey found results similar to 

the Eugene survey, 68% of respondents knew that stormwater ends up in waterways 

(Bettencourt et al. 2010). When broken out by ward, respondents answering correctly 

ranged from 51 – 80%. Similarly, respondents self-described as living with a “stream 

nearby” were more likely to answer correctly (71%) than those who did not (66%) or 

didn’t know (47%) (Bettencourt et al. 2010).  

 A values survey commissioned by Clean Water Services found that respondents 

identified industrial pollution as the most serious threat and biggest problem facing the 

Tualatin River and its streams (Davis, Hibbitts, and McCaig Inc. 2002). Respondents 

listed development encroachment on streams and rivers and runoff of agricultural 

chemicals as the second and third biggest problems, respectively. These and other results 

indicate that individual human impact ranked very low in the minds of their citizens. The 

report notes that an internal analysis by Clean Water Services ranked industrial pollution 

as the least serious threat to water quality in the basin and personal behavior as mid-tier 

(Davis, Hibbitts, and McCaig Inc. 2002). This demonstrates a disconnect between what 

water managers see as a problem and what the citizens see. Similarly, when comparing 

surveys answered by either the general public or stakeholders/actors in Oregon state 

water management, both groups felt concern over water issues, but there was a significant 

knowledge gap between the two groups when identifying water stressors (Wolters 2012). 

 The 2011 survey in the City of Eugene found that 50% of respondents felt there is 

pollution in local waterways (33% said no and 16% didn’t know, Figure 1), with no 

significant changes from 2009 (Advanced Marketing Research Inc. 2011).  
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Figure 1: Percentage of respondents in Eugene that feel there is a problem with pollution 

in local waterways (from Advanced Marketing Research Inc. 2011). 

  

 Of those who felt that there is a pollution problem, industrial runoff ranked fifth 

in the list of problem pollutants, behind yard chemicals, car/oil/road runoff, trash or litter, 

soap from washing cars (Table 2).  

 

Table 2: Types of pollutants identified as problems by the respondents in Eugene that felt 

pollution is a problem in waterways (from Advanced Marketing Research Inc. 2011). 

 2011 

Base = 202 

2009 

Base = 223 

2007 

Base = 200 

2005 

Base = 185 

Yard chemicals 47% 38% 63% 61% 

Car/oil/road runoff 47 56 54 56 

Trash or litter 21 19 26 18 

Soap from washing cars 21 18 30 34 

Industrial runoff 18 25 22 30 

Multiple responses possible; total may exceed 100%. Results shown include those responses with 18% or 

more mention. 
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 These figures show that there is knowledge about stormwater, where it ends up, 

and pollutant sources. However, they also show that there is more work to be done. 

Interestingly, there was a decline over the years in percentage of respondents identifying 

many of these sources as pollutant problems. No discussion of trends is presented in the 

survey report.  

2.3 Outreach, Education, and Changing Behavior to Reduce Stormwater 

Impacts 

2.3.1 Long Tom Watershed Council’s Intended Approach 

 The EPA recognizes there is a wide range of potential sources of pollution and 

therefore the regulatory approach is limited in its ability to solve this problem. Clearly, 

outreach and education are “key components to any successful stormwater program” 

(EPA 2012). The goal of outreach and education is to increase citizen awareness of and 

knowledge regarding a particular issue.  

 The LTWC’s plan is to first target the commercial and agricultural sectors in 

Amazon Creek. My work largely centered on preparing for efforts geared to the 

commercial sector. The primary targets will be improved landscaping practices on 

commercial properties, voluntary implementation of LID BMPs, encouraging 

landscaping/lawn care business to offer services with more sustainable practices, and 

staff education at pesticide retailers. A later phase of the project will target the residential 

sector of Amazon Creek. There are different incentives for businesses to adopt these 

practices, such as using them as a marketing tool, increased sales (alternative products at 

pesticide retailers or sustainable lawn care services), reduced stormwater fees or flooding 

problems (for implementing LID BMPs), a stewardship ethic, and increased property 

values (Dreher 1999; Roy et al. 2008). 

2.3.2 Awareness and Knowledge to Changing Behavior 

 Literature on efforts to change behaviors in the context of stormwater 

management and pollution prevention largely centers on the behavior of individuals. 

Surveys from Eugene, Corvallis, and the Tualatin River Basin focused on individual 

responses from the general public, not the commercial sector. Therefore, this section 

presents some of the literature on changing individual behavior to be more sustainable. 

This can also apply to increasing citizen awareness with the goal of increasing support of 

members of the commercial sector that choose to adopt “Amazon-friendly” practices. For 

example, 50% of national consumers use lawn care companies (Swann 2000) and of 

those who do their own lawn care, the majority of consumers get their information from 

the retail centers (Lajeunesse et al. 1997). These figures indicate a large potential for 

consumer choices to drive business practices targeted by the Amazon Creek Initiative. 
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 While outreach and education can lead to an increase in awareness and 

knowledge, much research has demonstrated that awareness and knowledge alone do not 

lead to a change in behavior (Kollmuss and Agyeman 2002; Arbuthnott 2008). Research 

has attempted to explain this gap, with varying frameworks and models proposed. Some 

of these frameworks are valid in some situations, but no single explanation has identified 

or fully explained the gap between environmental knowledge and “pro-environmental” 

behavior, indicating the complexity of forces shaping behavior (Kollmuss and Agyeman 

2002).  For example, Robbins and Sharp (2003a) found in a national survey that those 

more likely to use lawn care chemicals or hire chemical application companies were 

those reporting greater environmental knowledge and concern.  

 From the wide range of frameworks proposed to explain this gap, numerous 

factors are identified as either likely or probably affecting behavior. Previous experience, 

education, demographics, and an individual sense of responsibility are some factors 

pointed to in a review of the literature (Kollmuss and Agyeman 2002). “External factors” 

such as institutional framework to facilitate the desired behavior (for example recycling), 

economics, and social and cultural factors play a part as well as “internal factors” such as 

motivation, awareness, knowledge and attitude (to a limited extent), values, the 

perception of being able to have an impact through personal behavior, and responsibility 

(Kollmuss and Agyeman 2002). Ryan (2009) reported stewardship, accountability, 

commitment, and feasibility as the four highest factors driving voluntary land 

management activities to manage non-point source pollution, with external factors 

ranking fifth, contrary to expectations. The author suggests it may be that respondents are 

aware of the external factors, but they are not influencing activities on their land.  

 Among other factors, social (normative) pressures are found to be important in 

affecting behavior, shaping values, attitude, and motivation (Kollmuss and Agyeman 

2002). Specifically related to lawn care practices, survey respondents reported a sense of 

obligation to their neighborhood to maintain an orderly lawn and those that practiced 

“do-it-yourself” lawn care (taking an active role in maintaining their lawn), were more 

likely to know their neighbors by name (Robbins and Sharp 2003b). Similarly, Feagen 

and Ripmeister (1999) reported survey respondents placing a high social value on a well-

maintained and orderly lawn, including distrusting those who did not keep an orderly 

lawn and claiming they do not deserve to own their properties.  

 Activities that provide some level of personal benefit to the individual are more 

likely to be adopted more quickly and at higher rates (Taylor and Wong 2002). The value 

of an element of self-interest has been shown in the realm of the agricultural sector 

adopting BMPs (Taylor and Wong 2002). Another element is participation of the 

community in the development of the education campaign (Ryan and Brown 2000). 



 

8 

 

Participatory approaches increase community control and ownership which facilitates a 

shared understanding of the problem and solutions (Ryan and Brown 2000).  

 Humans are complicated. It is important to understand the target population and 

its audience groups, their values, attitudes, and motivators while also understanding 

which pieces are more influential in driving actual behavior. The City of Eugene surveys 

citizens every two years regarding stormwater issues. A valuable endeavor for the City or 

the LTWC would be evaluate similar parameters (level of awareness, knowledge, 

motivators) in the commercial sector to determine similarities and differences.  

2.3.3 Results of Approaches 

 Taylor and Wong (2002) report limited attempts to connect education programs 

which targeted improving stormwater quality with effects on pollutant loads and water 

quality measures. Most relied on simpler measures such as levels of participation, 

changes in knowledge, and self-reported behavior (Taylor and Wong 2002). These 

methods are less expensive, easier, and likely to show higher success rates, but not as 

conclusive. However, self-reported knowledge, awareness, and behaviors are prevalent in 

the literature. This section presents a sample of studies assessing success of education 

programs.  

 In a review of studies documenting before and after surveys of public response to 

education programs, media campaigns (including a mix of radio, TV, direct mail, and 

signs) and intensive training showed up to 20% improvement in desired behaviors (based 

on self-reported results) (Swann 2000). Best results with these techniques are seen with 

well-crafted, simple and direct messages repeated frequently through a variety of media 

regarding a local water resource (Swann 2000). Direct interpersonal contact as part of an 

education program was ranked most effective by Western Washington landowners (Ryan 

2009).  

 Dietz et al. (2004) conducted a paired watershed study comparing a control basin 

and a basin in which homeowners received education through seminars regarding 

practices to reduce impacts on water quality and implemented structural BMPs such as 

downspout disconnects and rain garden installation. Residents of a control basin received 

no education and did not implement any structural BMPs. Pre- and post-surveys did not 

report a significant number of respondents changing behavior in the treatment basin but 

did show significant adoption of the structural BMPs. Stormwater sampling results 

showed a significant reduction in nitrite + nitrate-N (NO3-N) and fecal coliform, but not 

in ammonia-N (NH3-N), total Kjeldahl-N (TKN), total nitrogen (=TKN+NH3-N), or total 

phosphorus. Authors could not explain why NO3-N would be reduced and not total 

nitrogen but speculated it may be related to street and driveway runoff since these did not 

change between the basins.     
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 Another study looked at behavior and water quality impacts assessed after an 

eight-month, low-cost education campaign in a small commercial district to change 

behavior and reduce stormwater litter loads (Taylor et al. 2007). Efforts targeting 

merchants included a brochure, one-to-one site visits and meetings with merchants, group 

clean-up event, a fact sheet, posters in shops windows, and drain stenciling. Efforts 

targeting the general public included the window posters and drain stenciling, brochures 

distributed by the merchants, and local clean-up. Authors found that the campaign was 

“unsuccessful at significantly influencing the knowledge or attitudes of merchants or the 

public; modestly successful at influencing the behavior of merchants and the public; and 

modestly successful at reducing litter loads in stormwater” (Taylor et al. 2007, 332). A 

literature review of stormwater campaigns in general found that results of six- to twelve-

month campaigns using similar approaches to merchants in commercial/industrial 

precincts overall had been more successful (Taylor and Wong 2002).  

2.3.4 Community-Based Social Marketing 

 In light of the complexities of changing behavior to more sustainable practices, 

community-based social marketing (CBSM) has been looked to as a potential strategy. 

Social marketing has long been employed in the public health sector but its use in the 

environmental field is more recent (Lightman 2011). CBSM looks to incorporate 

psychology into environmental campaigns by attempting to identify and address several 

key elements. These include barriers and benefits of the action, commitment, prompts, 

social norms, the campaign message, and incentives (McKenzie-Mohr and Smith 1999). 

The LTWC identified in its grants to MMT and the EPA that CBSM would be used, 

particularly with the commercial audience, to promote improved landscaping practices 

and implementation of LID practices. Key elements the LTWC intend to focus on include 

barriers, incentives, social norms, and framing the message. 

2.4 Voluntary Retrofits of Low-Impact Development Best Management 

Practices 

2.4.1 Stormwater Management and the Amazon Creek Initiative 

  Conventional stormwater management has relied on rapid conveyance of runoff 

from surfaces to waterways, with a goal of protecting human health and property (Roy et 

al. 2008). Decades of research has documented impacts of development and the 

associated increase in impervious surface on stream systems including hydrologic, 

geomorphic, water chemistry and temperature, and ecological impacts (Bledsoe and 

Watson 2001; Paul and Meyer 2001; Konrad and Booth 2005) and will not be reviewed 

again here. Green infrastructure (GI) and LID are being looked to as alternatives to 

conventional stormwater management.  
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 The terms LID and GI have become increasingly popular recently and are often 

used interchangeably. The EPA explains LID as “an approach to land development (or re-

development) that works with nature to manage stormwater as close to its source as 

possible” (EPA 2011). On this same web site, EPA explains its interpretation of GI for 

the purposes of its implementation of the 2007 GI Statement of Intent to refer to “systems 

and practices that use or mimic natural processes to infiltrate, evapotranspirate…, or 

reuse stormwater or runoff on the site where it is generated” (EPA 2011). Essentially, 

LID is the design or development principles and GI encompasses many of the practices 

embodied in those principles. For this report, the term LID will be used. 

 Low-impact development can be implemented in new development, re-

development, or as retrofits on existing structures. The primary focus of the Amazon 

Creek Initiative is LID in voluntary retrofits. The logic for this approach is that 

development in the City of Eugene creating an impervious footprint of 1,000 ft
2
 or more 

is regulated by the City’s Stormwater Development Standards, Eugene Code, and 

associated Stormwater Management Manual (City of Eugene 2011). These local 

regulations are required by the City’s National Pollutant Discharge Elimination System 

Municipal Separate Storm Sewer Systems (NPDES MS4) Discharge Permit under the 

Clean Water Act. Therefore it would be unnecessary and potentially confusing for the 

LTWC to step into this realm as a non-regulatory entity. These regulations do not, 

however, apply to any structures that existed prior to passage of Ordinance 20369 in 

2007, which added these development standards to city code. As a result, there are many 

existing structures with large impervious footprints and no regulation of on-site 

management of stormwater. Voluntary retrofits of these existing structures would 

complement the City of Eugene’s stormwater management efforts with new development 

and public lands.  

2.4.2 Benefits of Low-Impact Development 

 Retrofitting is simply the practice of employing LID approaches in existing 

developed areas (Shuster et al. 2008). Retrofits are structural stormwater BMPs inserted 

into urban areas with the goal of lessening stormwater impacts on waterways, supporting 

downstream restoration, and in some cases to promote groundwater recharge (Claytor 

1999; Schueler et al. 2007). While retrofitting LID into developed areas has many 

benefits, there are important considerations and limitations. The geologic conditions, 

particularly infiltration rates, the area draining to the site (capture area), site location, and 

overflow management must be assessed to ensure appropriate functioning of the LID 

system and achieve maximum benefits (Claytor 1999; Gilroy and McCuen 2009).  

 The EPA produced a review of the literature in 2000 to assess availability and 

quality of data examining the efficacy of LID for reducing runoff volume and water 

contaminants (EPA 2000). In general, results indicated bioretention areas, grass swales, 
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and pervious pavers were effective at reducing runoff volume, treating the first flush, and 

trapping metals and nutrients (EPA 2000). Some additional studies are presented here 

with a focus on hydrologic and water quality effects of LID implementation. Holman-

Dodds et al. (2003) examined three different development scenarios based on the data 

and characteristics of an Iowa sub-basin with development in downstream areas. 

Predevelopment, high-impact development (conventional stormwater management), and 

low-impact development (routing runoff to pervious surfaces) scenarios were modeled 

with high and low infiltration soils. Results showed that both the impacts of development 

and the mitigation potential of LID vary with soil infiltration capacity and storm size 

(Figure 2, from Holman-Dodds et al. 2003). Greater benefits of LID in the form of 

decreased runoff are seen in smaller rain events, particularly those of less than 2.5 cm (1 

in.) in 24-hours (Homan-Dodds et al. 2003).  

 

 

Figure 2: Runoff fraction under different development scenarios and soil infiltration 

capacities (from Holman-Dodds et al. 2003). High infiltration capacity = Soil 

Conservation Service classification ‘A’ and Low = ‘D’. 

 

 Gilroy and McCuen (2009) modeled effects of cisterns and bioretention pits (e.g. 

rain gardens) on peak runoff rates and volumes. Results indicated cisterns could control 

runoff from rooftops for small storms (Gilroy and McCuen 2009). For these BMPs, the 
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volume of storage correlated positively with reductions in peak discharge rates and runoff 

volume, but location made a difference in results.  

 Coffman (1999) monitored water quality benefits of a bioretention facility in the 

Chesapeake Bay Watershed. Field experiments reflected laboratory results with over 95% 

reduction in copper, lead and zinc and reduction in all metal concentrations evaluated. 

Average removal rates of nutrients included about 60% of total phosphorous, 50% of 

total Kjeldahl nitrogen (TKN), 70% of ammonia, 15% of nitrates in field tests. With 

further studies, soil-complex make-up and plant selection could be modified to address 

pollutants of concern specific to each basin (Coffman 1999).  

2.4.3 Adoption of Low-Impact Development 

 Low-impact development is intended to address a root cause of degradation of 

urban waterways, decreased infiltration which conveys runoff more quickly and in larger 

volumes and transports contaminants to surface waters. Research has shown benefits to 

hydrologic regimes and water quality, particularly in smaller, more frequent rain events. 

With about twenty years of practical experience implementing and adapting LID 

(Coffman 1999), systems are improving, designers and contractors are more familiar with 

the concepts, and limitations are better understood. There is a growing recognition of 

design and performance flaws with conventional systems and the high cost of 

maintenance and repairs to piping systems (Dreher 1999). While LID is not expected to 

replace conventional stormwater management systems, incorporating LID can lead to 

reduced cost in maintenance and repairs or need for increasing capacity of infrastructure 

(Shuster et al. 2008). However, impediments to implementation remain. Roy et al. (2008) 

examined impediments to sustainable basin-scale urban stormwater management in the 

U.S. and Australia and proposed solutions (Table 3, from Roy et al. 2008).  
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Table 3: Major impediments and solutions to sustainable stormwater management (from Roy et 

al. 2008). 

Number Impediment Solution 

1 
Uncertainties in performance and cost Conduct research on costs and 

watershed-scale performance 

2 
Insufficient engineering standards and 

guidelines 

Create a model ordinance and 

promote guidance documents 

3 

Fragmented responsibilities Integrate management across 

levels of government and the 

water cycle 

4 
Lack of institutional capacity Develop targeted workshops to 

educate professionals 

5 

Lack of legislative mandate Use grassroots efforts to garner 

support for ordinances and 

regulations 

6 

Lack of funding and effective market 

incentives 

Address hurdles in market 

approaches to provide funding 

mechanisms 

7 

Resistance to change Educate and engage the 

community through 

demonstration 

 

 The context of Roy et al. is basin-wide, but can also be considered in a local 

context. As a non-regulatory, non-advocacy group, the LTWC does not advocate for 

changing regulations or ordinances, but as a local organization, can play a role in many of 

these solutions. Implementing small-scale pilot projects will provide cost and 

performance information useful to other landowners considering action, part of the 

solution to problem one. The LTWC is always willing to share practices and provide or 

facilitate workshops to educate others, contributing to numbers four and seven. While the 

LTWC’s goal is not to establish a grassroots effort for regulation change, increased 

awareness among the public can help garner support for businesses who engage in 

sustainable practices such as implementing LID on their properties, a corollary to number 

five. Similarly, the intention is to employ CBSM as a method to encourage other 

businesses to follow the lead of their peers in the community. Additionally, as mentioned 

above, the NPDES permit only addresses new and re-development, leaving patchwork 

stormwater regulation (Roy et al. 2008). The Amazon Creek Initiative strives to fill part 
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of the gap left by this patchwork, working with properties not under City regulations, 

another component of number five.  

 Shuster et al. (2008) propose certain elements important to sustainable 

implementation of retrofit LID. These include public participation, engaging local 

agencies and non-governmental organizations, application of effective source control 

techniques, and monitoring. The LTWC is fortunate to have an engaged membership in a 

progressive city, the City of Eugene actively supporting the Amazon Creek Initiative, 

existing LID projects and internal expertise to learn and build from, and monitoring 

experience and capabilities. One interesting theme in case studies examined was 

downstream water quality as an impetus for implementation (Roy et al. 2008). Up to 70% 

of the flow of Amazon Creek is diverted to Fern Ridge Reservoir through the Diversion 

Channel depending on the season. This could provide an additional factor increasing 

potential success in implementing LID retrofits which focus on improving water quality 

in Amazon Creek.  

3.0 Study Area  

3.1 Location  

 The study area is in Lane County, Oregon, in the Upper Willamette Drainage 

Basin. Amazon Creek is within the Long Tom River Basin, a tributary to the Willamette 

River. Amazon Creek passes through many parts of the City of Eugene and a variety of 

land uses before part of its flow is diverted to Fern Ridge Reservoir which drains to the 

Long Tom River. The remainder of its flow follows the original path where it meets the 

Long Tom River west of Junction City.  

 The Long Tom Watershed drains 106,190 ha (410 mi
2
) and is subdivided into ten 

sub-basins by the LTWC (Thieman 2007) (Appendix A). Amazon Creek’s drainage area 

is split into two sub-basins of approximately equal area, the upper and lower Amazon 

Creek sub-basins, together covering 15,784 ha (61 mi
2
 or 39,002 acres) (Thieman 2007). 

The upper Amazon Creek sub-basin encompasses the area from the headwaters north of 

Spencer’s Butte and includes the Diversion Channel to Fern Ridge Reservoir. The lower 

Amazon Creek sub-basin is the drainage area from below the Diversion Channel to the 

confluence with the Long Tom River (Figure 3).  
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Figure 3: Amazon Creek sub-basins in the Long Tom Watershed 
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3.2 Major Modifications  

 Amazon Creek’s original path from its headwaters meandered through south 

Eugene, into west Eugene where it had a wide floodplain and fed large wetland areas 

before meeting the Long Tom River (Figure 4). Amazon Creek has a long history of 

flooding. Its first recorded channelization was in 1902 and it has been heavily managed 

and altered for flood control ever since (City of Eugene et al. 2002). This includes 

widening, deepening, and construction of concrete channels. Constructed channels that 

drain to Amazon Creek as part of flood control include the A-1, A-2, A-3 and Roosevelt 

Channel which joins the A-3 prior to meeting Amazon Creek. Most significantly was the 

construction of Fern Ridge Reservoir (completed in 1941) and the Diversion Channel by 

the U.S. Army Corps of Engineers, completed in 1958 (LTWC 2000).  

 

 

Figure 4: Aerial photo showing Amazon Creek in West Eugene, 1944  

(City of Eugene n.d.). 
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3.3 Average Precipitation 

 Typical of the Willamette Valley, the Eugene area receives heavy precipitation 

from November through March, and little in the summer months (Figure 5).  

 

 

Figure 5: Average monthly total precipitation, recorded at the Eugene Airport.  

Averages based on precipitation records from 12/1/1939 to 12/31/2005. 

 

3.4 Land Use 

Land use in the Amazon Creek sub-basin is mixed. Table 4 shows percent land use cover, 

determined by the LTWC from statewide zoning maps (Thieman 2007).  

 

Table 4: Land use by sub-basin (adapted from Thieman 2007). 

Sub-

basin 

Agriculture Forestry Urban Rural 

Residential 

Parks & 

Rec. 

Other Total 

Hectares 

(Acres) 

Upper 

Amazon 

Creek 

6% 6% 80% 7% <1% 0% 7,976 

(19,710) 

Lower 

Amazon 

Creek 

62% 0% 21% 6% <1% 11% 7,807 

(19,292) 
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 Research has shown a relationship between increasing impervious surface in a 

basin leading to degradation in stream function, channel stability, and habitat quality 

(Booth 1990; Bledsoe and Watson 2001). While a 10% impervious surface threshold has 

been proposed (Booth and Reinholt 1993), impacts can be seen below this number 

depending on basin conditions, but it is clear that increased imperviousness has degrading 

effects on stream systems (Figure 6, from Booth and Reinholt 2003; visual approximation 

of curvi-linear relationship (red, dashed line) added). Other impacts of increased 

imperviousness include flashy hydrograph, increased levels of contaminants, and shifts in 

species assemblages toward more pollutant-tolerant species (Walsh et al. 2005; Larson et 

al. 2008). The impervious surface of Amazon Creek Basin is at least 35% (Appendix B) 

(City of Eugene 2002; LTWC analysis). 

 

 

 

Figure 6: Channel stability and land use for four basins in Western Washington (from Booth and 

Reinholt 2003). Visual approximation of curvi-linear relationship (red, dashed line) added by the 

author. 

3.5 An Impaired Waterway 

 There are a variety of existing data documenting impairments of Amazon Creek 

for different parameters, though little document current-use pesticides. Figure 7 shows 

the EPA’s website providing the 2006 Waterbody Report for the 22.6 miles of stream 

from the confluence with the Long Tom River through the heart of Eugene (EPA 2006). 

Also shown is the table listing the designated uses for which Amazon Creek is considered 
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impaired under section 303(d) of the Clean Water Act. Table 5 lists the categories of 

impairment (EPA) / type of pollutant (City of Eugene) in past monitoring (EPA 2006; 

City of Eugene et al. 2002).  Table 6 is from the LTWC’s water quality monitoring 

program and shows percent of samples exceeding state standards or guidelines.  

 

 

 

Figure 7: EPA online Waterbody Report for part of Amazon Creek and its designated uses (EPA 

2006).  
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Table 5: Identified problems in Amazon Creek from the EPA and the City of Eugene past 

monitoring results. 

Categories of Impairment / Pollution from Past Monitoring in Amazon Creek 

EPA (EPA 2006) City of Eugene  (City of Eugene et al. 2002) 

Cause of Impairment 
(Reporting year 2006) 

Pollutant Group Identified  
(Stormwater sampling data for the City of 
Eugene, including Amazon Creek, 1992-
1997) 

City of Eugene Comments 

E. Coli Bacteria Exceeded DEQ standard in 
"almost all samples" 

Metals Heavy Metals (especially copper, lead, 
zinc) 

"Frequently exceeded DEQ 
standards for aquatic life" 

Sediment Excess Sediment "all stations" 

Nutrients  Nutrients "DEQ guidance value… for 
total phosphorus was 
exceeded in 100% of 
samples" 

Toxic Organics Organics Limited data; 9 detects 

Pesticides 

Dioxins 

Habitat Alterations 

pH 

Pathogens 

Biological Oxygen 
Demand 

Temperature 
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Table 6: Percent of samples at upper and lower Amazon water quality monitoring sites that did not meet state standards or guidelines (adapted 

from Thieman 2007, Appendix F). 

  

Amazon at 
Danebo Ave. 
(mid-basin) 

Amazon at 
Bodenhamer 
Rd. 

Lower Amazon 
at Meadowview 
Rd. 

Lower Amazon 
at Alvadore Rd 

Amazon at 
High Pass Rd 
(near mouth) 

Site ID UA1 LAC LAB LAA LA1 

State standard or guideline*2 
(shown as values that do not meet 
criteria)           

Turbidity > 50 NTU* 10% (78) N.C. N.C. N.C. 6% (81) 

Dissolved Oxygen < 8 mg/L 64% (67) N.C. N.C. N.C. 47% (68) 

E. Coli (single) 
> 406 cells / 100 
mL 52% (73) N.C. 29% (14) N.C. 26% (73) 

E. Coli (ave.)1 
> 126 cells / 100 
mL 100% (25) N.C. N.C. N.C. 0% (25) 

pH <6.5 or >8.5 0% (25) N.C. N.C. N.C. 0% (25) 

Nitrate-Nitrite-N >0/3 mg/L* 43% (46) 64% (14) 71% (14) 71% (14) 54% (46) 

Total Phosphorus >0.1 mg/L* 59% (41) 71% (14) 64% (14) 100% (13) 90% (41) 
1
 To calculate this average: 10^ 

[(log A + log B + log C + log D + log E) /5]
, where A – E are the E. coli levels (cells/100 mL) for 5 samples taken within a 30-day period 

2 
These guidelines have been suggested by staff at the DEQ as interim evaluation criteria. These numbers may change when formal guidelines based on 

ecoregional data are available. 

N.C. = Not Collected 

Numbers in parentheses = Total number of samples/measurements 
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3.6 Why Amazon Creek 

 The Amazon Creek PSP is the seventh in the state, but the first to include a major 

urban area. The DEQ and MMT see a value in this project and anticipate the work of the 

LTWC will be replicated and adapted for other areas in the state.  In a national 

assessment, the U.S. Geological Survey (USGS) found detectable levels of pesticides in 

90% of streams sampled (from 1992-2001), in urban areas as well as agricultural (Gilliam 

et al. 2006). Insecticides had a higher frequency of detection in urban areas and were 

found at higher levels (Gilliam et al. 2006). In the recent Willamette Toxics Study, after 

two years of sampling, current-use pesticides (mainly herbicides) were detected at 90% 

of monitoring sites (DEQ 2012). Contributions of pollutants from major tributaries were 

detectable, documenting the influence of these upstream areas on the water quality of the 

Willamette River (DEQ 2012). The DEQ identified possible sources of pesticide 

pollutants from consumer uses as overland flow and stormwater runoff and from 

agricultural uses as land applications and overland flow or soil disturbance (DEQ 2010). 

Amazon Creek sub-basins include both of these sectors, in fairly distinct geographic 

areas.  

 The Amazon Creek sub-basins encompass a mix of land uses from headwaters to 

the confluence with the Long Tom River. Amazon Creek is unique in that its urban and 

dense residential areas are consolidated in the area upstream of its rural and agricultural 

zones. There are existing background data from the City of Eugene, DEQ, and the LTWC 

to build upon with the new pesticide monitoring data. Additionally, the City of Eugene is 

working on improving stormwater management as part of its NPDES permit with DEQ, 

but there is niche for the LTWC to fill by outreaching to properties that do not fall under 

the regulatory scheme (see Section 2.4.1) to complement the City’s work. The City 

recognizes the value of this role and is an engaged partner to support this work. Finally, 

as a source to Fern Ridge Reservoir, a recreational area, the Long Tom River, and 

ultimately the Willamette River, it is important to address upstream water quality issues 

to these important waterbodies.  

4.0 Non-profit / Watershed Council Operations 

 This was my first experience working for a non-profit. I have worked in public 

entities, small businesses, and had volunteered for the Marys River Watershed Council 

prior to the internship, but this experience provided me with an opportunity to learn more 

about the non-profit structure in a watershed council context. This section will provide a 

brief overview of some key observations and lessons learned related to working in this 

environment.  
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4.1 Diverse Responsibilities of Staff 

 Staff members have specific positions, but are often asked (or required) to fill 

many roles. For example, my supervisor is essentially the sole person working on the 

Amazon Creek Initiative. He has support from the Operations and Fiscal Managers, the 

Council Coordinator, and the restoration team as needed, but he is the project lead with 

no support staff. He is therefore in charge of all aspects of the project including the grant 

writing and management, budget, outreach and education, data collection and 

management, and project implementation. There are limited resources for contracting out 

specialty work such as content and design of materials. In some cases, individuals or 

businesses donate these services to the LTWC, often assisting in concept development, 

not the final product. This requires a person to have a wide skill set or be resourceful to 

research new tools and resources to build that skill set. Working on this project, 

particularly the outreach materials, showed me a need to develop my design skills for 

brochures, fact sheets, and web sites. I did not work on the web site for this internship, 

but my supervisor contributed content to the Amazon Creek Initiative web site and a web 

site is an essential part of any organization.  

 I chose the Professional Science Master’s (PSM) program largely to help build 

and diversify my skill set. The accounting, project management, and communication 

courses in particular target areas I see as essential for filling roles that demand a wide 

range of abilities. The internship confirmed this need, but also showed other areas that I 

will need to work on in the future to be more marketable and to be more successful in 

future positions. As a result, I enrolled in environmental interpretation and web-mapping 

courses to build my skills in layout design, development of thematic content, web-design, 

and programming.  

4.2 Council Structure – Board of Directors and Action Committee 

 In my first month on the internship, my supervisor and I were invited to attend the 

monthly Board meeting. All staff members are welcome to attend any meeting, but we 

were there to meet the Board of Directors, formally present the beginnings of the 

Amazon Creek Initiative, and get feedback on the initial work and direction of the 

program. (See the Business Report for more information on the organizational structure 

of the LTWC.)  Observing the interactions between the Council Coordinator, my 

supervisor, and the Board of Directors was a learning experience in the relationship of the 

Board to the staff and the guidance and authority role of the Board.  

 In my previous work experiences, the chain of authority ended with the Executive 

Director. At the LTWC, the Council Coordinator also fills the role of Executive Director. 

While she oversees much of the operations of the LTWC and makes decisions regularly, 

she also reports to the Board of Directors (also known as the Steering Committee). 

According to the LTWC by-laws (revised 2009), the duties of the Board of Directors 
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include supervising the Executive Director, establishing, reviewing, and changing 

policies as needed, and overseeing and authorizing financial matters. The Board must 

also ensure compliance with corporation formalities, as well as state and federal laws, 

and reporting requirements. Observing the Council Coordinator seek guidance on various 

issues, defer decision-making to the members of the Board, or request a vote for 

confirmation of approval on a decided course of action illustrated the authority 

relationship between the Board of Directors and the Executive Director (Council 

Coordinator). My supervisor presented a draft introductory presentation of the Amazon 

Creek Initiative to seek guidance and approval to take the presentation public. During 

monthly staff meetings, while reviewing past and future activities of the different 

projects, observing which items could be acted on and which items need to be reviewed 

by the Board provided further learning experiences of how the relationship with the 

Board interacts with day-to-day operations. Often decisions without a precedent, for 

example the first time the restoration team sought to bond a contractor, required Board 

approval while “typical” decisions did not.  

 The LTWC also established an Amazon Creek Initiative Program Committee to 

support formation of the project and guide it through development and implementation. 

Members of the Program Committee included some Board members representing the 

City, the agricultural sector, and the general public, as well as other participants including 

representatives from the local business community and state and federal agencies. These 

volunteer committee members provided valuable and diverse insights on various 

perspectives of the Amazon Creek Initiative, shaping its key messages, suggesting areas 

of background research that would strengthen the foundation of the project, and 

providing insights on relevant work of local agencies or organizations, or gaps the 

Amazon Creek Initiative could help to fill.  

 The timing of my internship also coincided with the annual meeting of the LTWC 

where the Council elects new Board members. Apart from the intense planning related to 

the annual meeting event, I also had the opportunity to learn a little about choosing new 

Board members. The Council Coordinator proactively seeks out new Board members, 

asking certain community members if they will accept a nomination and serve on the 

Board, acquiring commitments from individuals before moving down her wish list of 

candidates. The LTWC works incredibly hard to ensure it is representing a diversity of 

interests and sectors of the Long Tom Watershed on its Board. The Council Coordinator 

feels this has been critical to the ability of the LTWC to garner so much support and 

participation and achieve so much success in the watershed.  

4.3 Patience and Relative Time Frames 

 Another important lesson learned or reinforced was the need for pace and 

patience. The PSM program requires an internship of a minimum of six credits, or 480 
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work-hours, about three months of full-time work. From the perspective of a student 

looking at an approximately two-year program with a minimum of 54 credits, this is big 

chunk of time. However, from the perspective of project development to implementation, 

this is a blink.  

 The LTWC has been contemplating, nurturing, and evolving the idea of a project 

focused on Amazon Creek for several years leading up to receiving the MMT grant and 

hiring my supervisor to launch the project. The Council Coordinator does an excellent job 

of documenting ideas, meetings, contacts, brainstorms, and collecting relevant materials 

as the council is anticipating or hoping to work in an area. This documentation indicates 

the LTWC has been working towards the Amazon Creek Initiative for over ten years. 

After conclusions of the Long Tom Watershed Assessment were presented at a general 

council meeting in November 2001, council members voted “evaluating contaminants to 

surface waters of Amazon Creek” among one of the top priorities for the council 

(Moriarty 2003). Subsequently, an Amazon Working Group ultimately invested 18 

months from 2002-2003 in developing ecological objectives, action options for achieving 

the objectives, identifying what is already being done and what gaps exist, and research 

needs for addressing this issue.  

 In the following years, the LTWC did some work on Amazon Creek including 

collaborating with the City of Eugene on a restoration project that set back the bike path, 

re-graded the banks, and added riparian plantings. However, it was not until Amazon 

Creek was named a PSP with the Oregon DEQ that the LTWC could secure the MMT 

grant and launch the Amazon Creek Initiative to be fully dedicated to improving water 

quality and habitat conditions in Amazon Creek.  

 The MMT grant is a two-year grant with a third year contingent on results. The 

intention of the LTWC is for the Amazon Creek Initiative to be an ongoing element of 

the council’s work. While the MMT grant has provided the funding needed to hire the 

Urban Watershed Restoration Specialist (my supervisor) and launch the Amazon Creek 

Initiative, additional funding will be needed in the future to sustain the program. This 

history of the background of the Amazon Creek Initiative is provided to demonstrate the 

patience and will of the LTWC to maintain and drive towards the objective prioritized by 

council members. My work during the internship has contributed to this goal, but in the 

larger context of the project, is a very short time-frame (Figure 8).   
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Figure 8: Relative timelines of project history, initial grant funding, and internship duration. 

 

 Figure 8 is included as a reminder of the time and investment that may be 

required to develop and launch a project such as this. Other projects happen on a shorter 

time scale, but it is a valuable lesson in patience, diligence, and grabbing opportunities 

when they arise. It is also a valuable lesson in the importance of documenting and 

tracking project conception and development, even through the nascent period when it is 

not yet known if the project will materialize. Lastly, it is a reminder of the practicalities 

of what can be accomplished in a three (or even six) month period of an internship.  

 

4.4 Budgetary 

 As mentioned, the primary grant funding the Amazon Creek Initiative is the 

MMT grant. The LTWC was also awarded an EPA Education grant that will further 

support the outreach and education elements of the project (see the Business Section for 

more details). The LTWC worked hard to receive these grants (both applications 

submitted prior to my supervisor and my start dates) and is thrilled to have the funding to 

support accomplishing the objectives set out for the Amazon Creek Initiative. However, 

in the context of the goals of the project, these funding cycles are very short.   

 The PSP works to monitor pesticides in surface waters and identify if there are 

any areas with elevated concentrations, high numbers of pesticides detected, or repeated 

detects of pesticides. Once these segments are identified, efforts focus on particular areas 

to implement BMPs and then follow-up monitoring determines if there are water quality 

improvements (DEQ 2007b). 

 Given the complexities of pesticide use, transport, and fate, it is extremely 

difficult to accomplish this in a short time frame. Climate, pest pressures (in part because 

of climate and weather patterns), product cost and availability, crop economics, and other 

factors play roles in determining which products are used and how much (along with the 

2001 – 2011: Prioritization, evaluation, and “nurturing” of an Amazon Creek Project 

2011 – 2013: MMT three-year grant launching Amazon Creek 

Initiative  

June – Nov. 2011: Internship 

duration  Scale: one inch = two years 
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label instructions). While the monitoring will take place in the same locations over time, 

other factors are changing and may be affecting pesticide levels in the water apart from 

implementation of BMPs. Operating on such a short budget cycle is extremely limiting 

when assessing a complex system with many forces at work.  

 However, the PSP has had measurable results within two to five years in some 

areas. For example, in the Hood River PSP area, levels of organophosphate insecticides 

were found to be elevated in surface waters and above the EPA standard. When 

discussing with growers possible reasons for these elevated levels (such as drift or 

runoff), it was discovered that as the sprayers turned the corners at the end of the orchard 

rows, the sprayer ended up passing over irrigation canals, spraying product directly into 

the canals. This is a waste of product and money for the growers and a direct application 

of the pesticide to surface waters. Consequently, growers have worked to turn off the 

sprayers as they turn at the end of rows, eliminating this waste and contamination source 

(Masterson, pers. comm., 2011). Levels were seen to decrease in follow-up monitoring 

(DEQ 2007b). In contrast, Amazon Creek passes through an array of land uses and there 

is not a unifying network connecting landowners and businesses operating in the basin 

comparable to a grower network in an agricultural district such as Hood River. This 

makes the work of LTWC more complex and will likely require more time to accomplish 

measurable results.  

 In addition to short budget cycles funding long-term projects, during the 

internship, the Amazon Creek Initiative faced an expiring budget while waiting for the 

spring sampling results from the DEQ. In the Sampling and Analysis Plan developed by 

DEQ and provided to all the PSPs in Oregon for 2011, the timeline indicated preliminary 

data reports from the spring sampling would be provided to the PSPs as data become 

available during the March – July sampling phase (DEQ 2011). Final results would be 

provided from September through December. However, due to unrelated issues in 

another area, the DEQ lab was required to focus on other analyses over the PSP samples 

and spring results were not provided until January 2012. While partnerships and 

collaboration are important for organizations such as non-profits to accomplish their 

work, this posed a challenge as the delay represented part of a grant in which the third 

year is contingent on results. The council adapted its strategy accordingly and is in the 

process of requesting an extension on the grant to accommodate the shift in timing. The 

Council Coordinator and my supervisor decided to shift the primary focus away from 

pesticide levels in the water towards actions that can help build a healthier Amazon 

Creek. These include improved landscaping and lawn care practices and implementing 

LID practices, actions that would help reduce impacts from pesticides among other 

benefits such as increasing infiltration and vegetative filtration of pollutants in the water. 



 

28 

 

This provided an opportunity to work with and learn new things, but also delayed the 

project timeline, resulting in some anticipated internship objectives not being met. 

5.0 Communicating the Message 

5.1 Introduction 

 Scientific research can demonstrate levels of impairment, quantify excess runoff, 

and measure the reduction in runoff and pollutants from LID. Research cannot induce 

people to do anything about it. This gap is increasingly interesting to me and the work I 

hope to do in my career. The increasing awareness of the degrading impacts of 

stormwater on waterways, the benefits of LID, and regulatory oversight in response 

indicates more attention to the issue and therefore more career opportunities in this realm. 

One major objective of my internship was to support the development of the 

communication strategy and create communication tools about Amazon Creek and 

reducing impacts for LTWC to use as the project moves forward. 

 The first target audience of the project is the commercial sector, including 

landscaping/lawn care businesses practicing in the Amazon Creek sub-basins and 

businesses with properties in the sub-basins. My supervisor and the Council Coordinator 

wanted to approach businesses for individual projects such as LID implementation, 

adjusting landscaping practices, or pesticide retail staff training. They also wanted to use 

or develop a certification scheme to award to businesses committed to practices that 

would benefit Amazon Creek. For these efforts, they wanted information from a lot of 

different angles. A few of these are discussed below as they relate to work I performed.  

Other work related to this area was drafting various outreach and education materials. 

This work and some lessons learned are presented.  

5.2 Database Development 

 One of my early tasks was generating a database of pest control companies and 

landscaping/lawn care businesses operating in the Amazon Creek basin.  I searched the 

Oregon Department of Agriculture (ODA) pesticide licensing database for Commercial 

Pesticide Operator licenses in the Eugene area for a list of companies licensed to apply 

pesticides to someone else’s property (ODA 2011). In Oregon, lawn care services do not 

need pesticide applicator licenses to apply pesticides when all of the following conditions 

are met: 

 Applications are to small residential lawns or gardens only (not to commercial 

properties). 

 Not using restricted-use pesticides. 

 Not using fuel or electric-powered sprayers or spreaders.  
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 The use of pesticides is not stated in advertisements, contracts or invoices (ODA 

2011).  

Since many lawn care/maintenance companies are not regulated, searching the internet 

and yellow page listings for companies advertising lawn care services was the best way to 

generate a list. The database included the list of companies, contact information, whether 

or not they were licensed by the ODA and if they are claiming “green” or 

environmentally friendly practices in their advertisements or web site material.  

 These databases provided my supervisor with an overall sense of how many 

businesses are operating in the area of interest. He and the Council Coordinator decided 

that these businesses would not be approached until 1) the surface water sampling results 

were available and 2) there was more participation in the Amazon Creek Initiative by 

early adopters to demonstrate a critical mass of support for the program, thereby 

demonstrating local interest in the issue.  

 Another area I researched was business associations operating in the Eugene area. 

I developed an additional database of associations, their target members, key leaders, 

their geographic scope, and key leaders or members. I also generated a collection of 

organizations focused on the Latino community and of other relevant organizations such 

as gardening or environmentally-focused groups, their mission, area of operation, and 

target audience. These databases will serve as resources as the project progresses into 

operating with additional audiences in the future.  

5.3 Certification Schemes 

 Another goal of the Amazon Creek Initiative is to use a certification system 

outlining “Amazon-friendly” practices that businesses follow in order to receive a 

certification that can be used as a marketing tool as part of the CBSM strategy. One 

existing system operating in Portland that certifies landscaping companies and other 

types of business is the Eco-Biz Program, sponsored by the Pollution Prevention 

Outreach Team of the Portland Metropolitan Area. Eco-Biz operates in Eugene as well, 

but only with auto shops. My supervisor and I researched the certification requirements 

of the Eco-Biz landscaping certification and decided to speak to some of the participating 

businesses. We developed a set of questions (Appendix C) and I called and spoke to some 

of the businesses.   

 After these initial conversations, a common theme we found was that most of the 

certified businesses were operating under the environmentally-friendly practices and 

went through the Eco-Biz certification program to gain recognition for practices they 

were already doing. For them, the certification was not the incentive to change from 

conventional practices to more sustainable practices. Another theme was certification had 

not noticeably improved their customer base or profits. A few of the businesses noted that 



 

30 

 

their certification went through around the time the economy worsened in 2007-2009, but 

they could not point to tangible benefits from the certification. Finally, when meeting 

with the Eugene Pollution Prevention Coalition, they reported one of the reasons there is 

no Eco-Biz certification for landscapers in Eugene is the lack of a locally-based qualified 

certifier.  

 Another issue is consumer demand for sustainable lawn care services. Surveys of 

landscape/lawn care professionals indicated many consumers are interested in sustainable 

(IPM) lawn care practices, but few are willing to see it through (Ingram et al. 2008). Most 

professionals surveyed (71%) agreed or strongly agreed that their clients are interested in 

more sustainable lawn care, but about half felt that customers would not pay more for a 

non- or low-chemical service (Ingram et al. 2008). The LTWC and the City of Eugene 

Stormwater Educator acknowledge this barrier and feel that focusing on driving 

consumer desire for these services will be more successful than pushing landscape/lawn 

care services to offer them. Based on this information, the responses from Portland Eco-

Biz participants, and because the certification scheme for Eco-Biz is very broad and not 

focused specifically on stormwater and stream health, my supervisor decided to explore 

other options. I searched to find and outline other certification schemes such as the 

Oregon Tilth Landscape Accreditation Program, Lane County Extension Sustainable 

Landscape Certification, and the Green Shield Certification operated by the IPM Institute 

of North America. After considering the range of options, my supervisor and the Council 

Coordinator decided that they prefer to develop a program specific to Amazon Creek, 

which they are continuing to develop.  

5.4 Lessons from this Work 

 Working on the background research described above and in other areas 

impressed upon me the breadth of avenues that need to be explored when developing a 

program from the ground up. Amazon Creek runs through a variety of land uses, and 

therefore connects a wide array of audiences. As noted, the LTWC’s plan is to first focus 

on the commercial sector, then agricultural (mostly in the lower Amazon Creek sub-

basin) and then residential after these elements are established. Even taking this phased 

approach to the different audiences requires examination of many aspects of the issue, 

potential participants, entities involved, existing programs to use or model after, barriers 

and incentives, and more. I described here the areas that I spent more time on or worked 

with directly.  

5.5 Developing Outreach Materials  

 I drafted a brief overview of the Amazon Creek Initiative for use in outreach 

materials such as the LTWC Newsletter and a future edition of the City of Eugene’s 

Stormwater Management Program biannual newsletter, “Stormwater Connections.” This 
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served as a draft my supervisor could use and modify as needed for various publications 

as the LTWC is rolling out the initiative to the public.  

 Using some of this text, I also drafted a template of a brochure outlining the 

Amazon Creek Initiative, its purpose, goal, and how individuals can get involved. My 

supervisor used this and modified it, and it was a valuable exercise for me in learning 

about design, limiting text, crafting a message, and reminding myself that most people 

are not as excited about the details of stormwater management as I am.  

 Following the design of Clackamas River Basin Council’s pesticide fact sheets, 

my supervisor created a fact sheet template and I drafted the content for some of the 

target audiences of the Amazon Creek Initiative. I worked on the storage and disposal 

(point-of-sale for the general public, Appendix C), commercial applicator, and nursery 

fact sheets. While many relevant materials exist, we felt it was important to craft a 

resource specific to Amazon Creek. I compiled resources that provided clear, concise 

descriptions of steps to take and why they are important. I pulled from these resources 

and others I am familiar with via NPIC to summarize the important points for the target 

audience and direct readers to the best resource for more information.  

 This was a very valuable exercise in reminding me to focus on actions and the 

reason for them and avoid superfluous language and excessive background or technical 

information. Also, regardless of how familiar I may be with a topic, a serious investment 

of time is important for drafts and revisions to refine the content to the most important 

elements and eliminate unnecessary or distracting information.  

5.5.1 Lessons on Crafting the Content 

 I applied for and was provided this internship opportunity largely because of my 

background with NPIC from which I have experience researching and communicating 

science-based information about pesticides. As a graduate student, I am surrounded by 

technical language, experts in their fields, and people passionate about their research 

areas. This is an important part of graduate level education and research. However, when 

trying to send a message and encourage a certain behavior to the general public, it is 

essential to step out of this realm. 

 The message needs to be grounded in science. If asking citizens to take action or 

change behavior towards some goal, there needs to be a scientific basis for the actions 

being promoted. The LTWC has done years of monitoring in the Amazon Creek (and 

other) sub-basins, the City of Eugene has monitoring data and the PSP data add another 

layer of information. These data help indicate where problems are occurring and where 

actions should target. While this information is essential to prioritizing outreach and 

education and restoration efforts, it should not make up the content of the message. If 

organizations or individuals seek more information related to the message, then data and 
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other supporting information can be used to explain the underpinnings of the project, but 

using this information in the message itself will not improve communication.  

 Web sites, webinars, sample materials and guidance documents for organizations 

working in outreach and education around non-point source pollution or stormwater 

runoff reiterate this idea consistently (for example, EPA 2003). The difficulty is that 

those working in this area generally do so because they are passionate about it. 

Recognizing that most people are not trained in this area and do not share the same 

passion is a critical and difficult step to take. Including technical language and 

overwhelming the audience with all the “really important” details about stormwater 

runoff are not effective communication strategies. 

 As obvious as this may be, and as much information as there may be out there 

preaching these exact same ideas, I needed to go through the exercise of drafting outreach 

and education materials and realizing my tendency to do just that in order to (hopefully) 

improve as a communicator. I learned two very important lessons from this experience. 

The first lesson was the challenge of communicating a science-based message succinctly, 

effectively, and accessibly. In my first drafts of all the materials I was asked to work on, I 

started with too much information, overly technical, and focused too much on 

background information rather than what the goal is and what actions would help reach 

that goal. Part of this lesson is recognizing the importance of dedicating enough time to 

drafting and redrafting materials in order to most effectively communicate the message. 

If possible, testing them on subsets of audiences is desirable, but we did not do that on 

this project during the time I was involved.  

 The second lesson was a need to improve my skills in layout and design. As 

described, an important characteristic of non-profits is the reliance on staff to wear many 

hats and be resourceful. Most non-profits cannot afford to hire or contract out design 

services for every set of outreach materials and therefore staff will need to create those 

materials. I have little training in basic design concepts such as layout, color schemes, 

and text. As a result of this, I searched the OSU course catalog and took Environmental 

Interpretation the term following completion of the internship in an attempt to improve 

my ability to design interpretive materials and my communication skills.  

 My supervisor’s goal is to avoid focusing on the negative, such as listing out 

contaminants found in the water, placing blame on sources, listing impacts on aquatic 

organisms, or describing human health effects. His focus is on feasible actions that 

individuals and property owners can take in order to contribute to a healthier Amazon 

Creek and the benefits of these actions. There are a lot of simple steps to reduce impacts - 

this is the focus of the Amazon Creek Initiative and many stormwater outreach and 

education programs.  
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6.0 Technical Work and Experience 

 Apart from working on the communication aspect of the project, my internship 

involved a diverse set of tasks to support the development and implementation of the 

Amazon Creek Initiative. By performing these tasks, I gained experience and learned 

about surface water sampling, programs and aspects of working with pesticide retailers to 

train staff, and LID BMPs, as well further honing my research and organizational skills. 

6.1 Oregon Department of Environmental Quality Water Sampling Protocol 

6.1.1 Sampling Locations 

 The sampling sites (Figure 9 and Table 7) for the PSP had been established by the 

LTWC Council Coordinator and DEQ prior to my supervisor and my start dates at 

LTWC. There are five sampling sites throughout the upper and lower Amazon Creek sub-

basins. In 2011 there were eight sampling events in the spring held every two weeks and 

three in the fall two weeks apart. Only surface water samples are collected, no sediment 

is being analyzed for this project due to cost of sediment analysis. This is something DEQ 

would like to undertake in the future (Masterson, pers. comm. 2011). Synthetic 

pyrethroid pesticides are commonly used insecticides, particularly bifenthrin and 

permethrin, which have high soil sorption coefficients (Vogue et al. 1994) and are 

therefore often found bound to sediment rather than found in the water column (Amweg 

et al. 2006).  
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Figure 9: Map of five sampling locations and upstream land use of sampling site (Courtesy 

LTWC). 

 

 

 

 

 



 

35 

 

Table 7: Summary of the sampling locations and expected number of sampling events (adapted 

from DEQ 2011). 

LASAR 

No. 

Upper Willamette Basin – Long 

Tom Tributary – Amazon Creek  

Site Name (Intersection) 

Latitude Longitude 

No. of Surface 

Water Sample 

events 

Spring/Fall 

25624 
Residential: Amazon Creek and 29

th
 

Street (29
th

 and Amazon Parkway) 
43.0262 -123.0831 8 / 3 

36389 

Commercial: Amazon Creek at 

Beltline Avenue (West 11
th

 and 

Beltline) 

44.0497 -123.1731 8 / 3 

36390 
Pre-Agriculture: Amazon Creek at 

Bond Road (Bond Road) 
44.1233 -123.2360 8 / 3 

36391 

Industrial: A1 Channel at Awbrey 

Lane 

(Awbrey Lane (bridge) near 

Highway 99) 

44.1278 -123.1907 8 / 3 

25270 

Agricultural: Amazon Creek at 

High Pass Road (High Pass Road 

and Washburn Lane) 

44.2153 -123.2506 8 / 3 

 

6.1.2 Methods and Materials 

 Surface water samples were collected as grab samples. According to the DEQ’s 

Sampling and Analysis Plan (DEQ 2011), a standard sample set for the pesticide suite is 

two Amber 1250 ml Trace-Cleaned Glass bottles. One 1000 ml plastic bottle was also 

filled for the field parameters and total solid analyses. In addition to these three sample 

containers, there was a weekly rotation of Quality Assurance (QA) samples as directed by 

the Laboratory Monitoring Coordinator (DEQ 2011). These included field duplicate, 

transfer blank, and matrix spike duplicate. For the field duplicate, one of the sites was 

chosen to perform a duplicate sample, using two amber bottles and one plastic bottle (a 

full sample duplicate). This was done to check for sampling errors or contamination 

during sampling. The transfer blank involved using water from transfer blank gallon jugs 

provided by DEQ to fill two amber bottles and one plastic bottle at a site to check for 

airborne or sampling contamination. The matrix spike duplicate was used by the lab and 

required two extra amber jars from one site. All necessary containers and paperwork for 

the sampling sites and QA method each week were provided by DEQ and shipped to the 

LTWC office in two coolers. Chain of custody was documented.  
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 Sampling was done on Mondays in one session. Two bags of ice were used per 

cooler to preserve the samples for shipping. At each location, specific instructions were 

provided for the sampling site in relation to a site-specific landmark (i.e. “west of 

bridge”). The sample could be collected either from shore if the water is deep enough, or 

standing in the stream and sampling upstream of where standing. The grab sample was 

collected by placing the jar at least 15.24 cm (6 in.) above the streambed (avoiding 

disturbing any sediment) and about 30.48 cm (12 in.) below the water surface if possible. 

It was also important to avoid backwater and eddies to avoid areas that are too calm or 

too mixed. The time for each sample was noted.  

 Once the samples and QA sample were completed and protected with ice, the 

coolers were taped up and shipped directly to the DEQ laboratory for analysis. Appendix 

E provides a list of analytes and associated analysis method provided by DEQ in the 

Sampling and Analysis Plan.  All analytes can be measured to the nanogram per liter 

(part per trillion) level.  

 Monday and Tuesday were options for collecting and shipping samples. However, 

DEQ asked for all samples to be collected on Mondays to coordinate arrival of samples 

from all the PSPs at the laboratory. Due to this request and my school schedule for fall 

term 2011, I was unable to participate in the fall sampling as planned, but I did participate 

in the final round of spring sampling.  

6.1.3 Results 

 Preliminary results from the spring sampling event were expected around July 

2011, but as noted above, were not received until January 2012. 

6.1.4 Discussion 

 Part of the internship plan and what drew me to this project was the potential for 

assisting in interpreting the pesticide sampling results. However, we did not receive the 

results until several months after they were expected and after I finished working with the 

LTWC, so ultimately interpretation and dissemination of these results were not a part of 

my internship. Participating in the sampling did provide me the opportunity to experience 

the process, familiarize myself with DEQ grab sampling protocol, QA/QC methods, and 

documentation.   

6.1.5 Conclusion 

 Partnering with state agencies or other organizations is a necessary and potentially 

powerful tool for a non-profit to leverage funding. However, this puts the organization at 

the mercy of the partner’s timeline, and as often happens, priorities shift in the face of 

arising issues. The PSP with DEQ is providing a significant in-kind contribution in the 

form of laboratory analyses to LTWC’s Amazon Creek Initiative, and likely was a 
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significant factor in getting the MMT grant to support the launch of the Amazon Creek 

Initiative. However, delays in receiving results jeopardize the LTWC’s ability to receive 

the contingent funding. This is a cost-benefit analysis that must be undertaken when 

entering into a partnership in which one entity is depending on another for a deliverable 

with no control over ensuring a timely delivery. It is also a reminder to be flexible and 

adaptable in the face of change or unexpected delays. 

6.2 Assessment of Pesticide Retailers in the Amazon Creek Basin  

6.2.1 Introduction 

 One goal of the Amazon Creek Initiative is to reach out to retailers of pesticide 

products to provide training and resources to help staff answer customer questions about 

pesticide choices, applications, and alternatives. The goal is not to attempt to dissuade 

customers from making a pesticide purchase, but to help stores provide better customer 

service while improving consumer understanding of purchasing and applying pesticides. 

The general public receives no training to buy and apply pesticide products and uses 

more pesticides and fertilizers per hectare than the agricultural sector (Robbins and Sharp 

2003a).  

 A national survey found that 56% of consumers turn to the store that sells the yard 

and garden supplies for information about solving yard and garden problems (Lajeunesse 

et al. 1997). University of California’s Statewide Integrated Pest Management Program 

(UC IPM) launched an online pesticide retail training program in 2007 because “surveys 

show that retail employees are one of the most important sources of information for 

consumers when they purchase pesticides, yet many have little training or expertise in 

pesticide use” (UC IPM 2007). As awareness of potential health and environmental 

impacts of improperly used pesticides increases, retailers can provide improved service 

by preparing their staff to answer questions related to these issues. Questions faced may 

include choosing the correct product for a particular pest, how to mix or apply a product, 

concerns about impacts to human health or the environment, and least-toxic products or 

alternatives to pesticides.  

 There were three aspects of the internship that related to this goal. The first is a 

literature and resource review (available as a separate document) of past and current 

efforts to train and educate pesticide retail staff to answer these types of consumer 

questions (as well as provide resources such as fact sheets in the store for information at 

the point-of-sale). The second was generating a list of all potential retailers in and near 

the Amazon Creek sub-basins and conducting a site visit. The purpose of these visits was 

to determine which retailers are selling pesticides and of these, informally assess their 

offerings. This is discussed in more detail below. 
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 The third was to complete the UC IPM online training modules for retail nursery 

and garden center employees. These modules are available for free online and target retail 

staff to improve their ability to answer consumer questions. I critiqued these modules and 

made notes about any language in specific sections (and at what timestamp) the modules 

refer to something unique to California and where information could be provided relevant 

to Oregon. UC IPM is promoting a wide variety of programs and resources to help retail 

staff educate consumers at the point-of-sale. (See the Retail Review for more information 

on their work.) 

6.2.2 Methods and Materials 

 I generated a list of retail stores that were likely to offer pesticides by searching 

online under various keywords such as home improvement, hardware, feed and seed, and 

lawn and garden. We chose to omit nurseries for this round for a few reasons. We had a 

large enough list to start with, most nurseries are outside of the Amazon Creek sub-

basins, and they serve a different customer base than general retail outlets and hardware 

stores.  

 My supervisor and the Council Coordinator developed a site assessment form to 

guide my site visits (Appendix F). Features to observe and assess included: 

 what types of products are sold, how extensive of a selection, if naturals, organics 

and alternatives are offered, and how they are organized and displayed 

  if I was offered customer assistance while perusing the pesticide products and to 

describe the interaction 

 how clean and orderly the pesticide section was kept  

 

 I split the list geographically and visited stores near each other on different days, 

all from July 25, 2011 through August 8, 2011. In total I visited 18 stores that were 

selling pesticides; two on my list were not retail sites (one manufacturer and one feed 

operation). I filled out a site assessment form for each store and took pictures of common 

sites or displays of interest. After all of the site visits, I discussed with my supervisor 

possible recommendations for retailers to improve consumer’s abilities to select the 

correct product and find alternatives if desired. I also generated a list of questions I 

thought would be important to consider when approaching a retailer to ask if the store 

would be open to receiving staff training or providing resources on the floor. 

6.2.3 Results 

 Results included the completed site assessment forms, a variety of photographs 

and lists of comments and questions. Responses on the assessment forms were qualitative 

in nature.  Findings and recommendations/considerations are presented in Table 8.  
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Table 8: Summary of findings and recommendations/considerations presented from pesticide retail site visits. 

Feature 

assessed 
Findings Recommendations and Considerations 

Types sold? 

 

 

Stores had a mix of pesticide types 

(herbicides, insecticides, rodenticides, slug 

and snail, etc.). Many had both ready-to-

use (RTU) and concentrates available; the 

feed and seed stores were more likely to 

offer concentrates in large containers (3-5 

gallons).  

Most stores offered weed and feed products 

and plant food products mixed with either 

pre-emergent herbicides or systemic 

insecticides. 

 

I commonly saw sections of plant food products 

(signed or not) with combination products included. I 

think a good step to reducing consumer confusion 

about what is or is not a pesticide (Schueler and 

Swann 2000) is to keep weed and feed products and 

plant food products combined with some kind of 

pesticide with the pesticides and separate from 

displays marked “plant care” or “plant food” (Figure 

10). 

 

Extent of 

selection 

 

Product selections ranged from multiple 

aisles to a collection of 10 or so products. 

This was generally proportional to the 

overall size of the store.  

 

Some stores also had separate garden 

centers with additional pesticide product 

displays.  Often these displays were 

combination plant food mixed with 

pesticides. 

 

 

 

 

I think having the products in the garden center 

separate from the pesticide section may create 

confusion for some consumers. Displaying all 

pesticides together or having one example container in 

the garden center and directing the consumer to 

pesticide section to find and purchase it may reduce 

this potential for confusion.  
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Alternatives 

offered? 

 

All but one of the stores visited offered 

some kind of alternative product to 

conventional pesticides, containing an 

organic (naturally occurring) active 

ingredient such as pyrethrins or sulfur. The 

location that did not is a feed store that 

focused mostly on feed and animal/pet 

supplies. One store, with two locations in 

Eugene, offered virtually nothing but 

alternative products.  

It is important to remember that even some organic 

options are toxic to fish and other aquatic organisms. 

Another consideration is the potential for runoff and 

leaching. If the recommendations are centered on 

stream health, simply suggesting organic products will 

not necessarily reduce the risk to aquatic systems. 

Examples of naturally occurring and organic approved 

pesticides with relatively high toxicity to fish include 

azadirachtin (active constituent in neem oil), copper, 

and pyrethrins (NRCS n.d.). 

Organization 

clear? 

Signage? 

 

Displays ranged from highly organized and 

well-marked (Figure 11) by type of product 

and what it is designed to kill to a mix of 

products on shelves with little distinction 

between what type of pesticide or between 

conventional and alternative products 

(Figure 12).  

For the stores with little organization to their displays, 

it would likely improve customer satisfaction to better 

organize and mark their product displays by type 

(based on target pest) and to indicate alternative 

options.  

 

 

Customer 

assistance? 

 

 

Seven of 18 stores visited offered 

assistance. All of those that did offer 

assistance were small shops, feed and seed 

stores, and non-chain establishments. In 

general, the advice provided was 

technically correct or the staff person 

suggested another store for what I asked 

about.   

 

 

 

 

A few stores had the Ortho® Problem 

Solver book on display as well as a few 

The stores with the largest displays offered the least 

customer assistance. Of these, some were well-

organized and signed, others were not. Improving the 

ability (and confidence) of staff to assist customers 

could help customer satisfaction while also leading to 

consumers learning how chose a product based on 

knowing the target pest, reading the label to check for 

approved sites of application, and understand how 

much to apply. Further, alternatives could be pointed 

out if the consumer was interested and/or prevention 

and non-chemical methods of control.  

  

Providing an alternative source such as Common Sense 

Pest Control, staff assistance, well-organized and 



 

41 

 

Ortho® shelf-displays that show different 

weeds or bugs and then which Ortho® 

product treats that pest. 

marked products with the labels available to look 

through would promote sales apart from Ortho® 

products and help consumers make choices between 

conventional and alternative products if that is what 

they are seeking.  

 

Figure 10: An example of plant food/plant care products 

displayed with products that contain pesticides but are 

not signed as such. 

 

Figure 11: Example of an organized and well-marked 

display. 



 

42 

 

6.2.4 Discussion 

 Product offerings ranged from a handful 

of basic products to entire aisles ten feet high 

with end displays and more in the garden 

center. The range varied as well from 

conventional products only to mostly alternative 

with little conventional. Additionally the 

organization ranged from no obvious 

organization and no signage to well-organized 

and signed displays indicating pesticide type or 

target pest (bugs, weeds, disease, etc.) and 

alternatives. Smaller stores offered assistance 

much more readily than larger stores. Perhaps 

the first initial targets for staff training would be 

those stores with little organization yet that did 

not offer assistance, i.e the stores with biggest 

room for improvement. I recognize that I visited 

each store only once, but customers often make 

choices based on a single experience, so 

improving that experience through either a better display or better staff assistance may be 

something a retail store would be interested in pursuing with assistance from the LTWC.  

 One recommendation would be better placement and labeling of products that are 

a combination of fertilizer/plant food and a pesticide. These were often stocked in 

sections market “Plant Food” or “Plant Care”, next to products that did not contain 

pesticides, potentially causing consumers to be confused as to whether or not the product 

is a pesticide. If pesticides were stocked out in the garden center, it was more commonly 

these products, furthering the potential for confusion. 

 It was observed that most stores are stocking alternative products to accommodate 

consumers seeking these options. Integrated Pest Management (IPM) is a pest control 

strategy that focuses on pest prevention followed by using non-chemical and least-toxic 

targeted pest control strategies once the pest is identified and its population passes a 

threshold which demands action be taken.  Research in California by the Our Water Our 

World Program (OWOW) reported surveys conducted in 2003 at events such as Earth 

Day showed that 65 – 70% of respondents had not heard the term “Integrated Pest 

Management” or “IPM” (IPM Partnership 2004). Consequently, OWOW used the term 

“less-toxic” pest control in educational materials, basically following the tenets of IPM.  

One suggestion I have is that a store could generate an IPM floor plan, calling it “Pest 

Prevention and Less-Toxic Control Options” and indicate not only where pesticides 

Figure 12: Example of a product display 

with confusing product placement, placing   

an indoor fogger amidst plant food 

products (not pesticides). There was no 

signage in this store. 
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(conventional and alternatives) are located, but also map out resources for safety gear 

(gloves, boots, and goggles for example) and pest prevention and non-chemical controls 

such as caulk, screen repairs, mulch, landscape cloth, etc. This could help consumers 

interested in making lower toxicity choices find options and think of new strategies while 

also encouraging sales on a variety of items. 

 Another suggestion would be to provide a binder of copies of the product labels 

(front image and instruction booklet). The instruction booklets of many products are 

glued shut to the back of the container and are difficult to open or a consumer may feel 

they have to purchase the product before looking at the booklet. This leads to consumers 

buying products that may not be appropriate for the pest they need, the intended site of 

application, or the area of the application site (purchasing too much or not enough 

product). This can lead not only to unsatisfied customers but improper pesticide 

applications which may result in runoff or an ineffective treatment leading to the need for 

additional pesticide applications. Providing copies of labels to look through would allow 

consumers to find a product that targets their pest and can be applied where they intend to 

use it. They could locate the product on the shelf by finding the matching front label. 

Depending on how readily manufacturers or distributors would provide label copies and 

how often selection changes, this may be a challenge to create and maintain, but again, 

may be a worthwhile investment to improve customer satisfaction and actually help sales 

while also promoting proper purchasing. 

6.2.5 Conclusions 

 While some retailers offer well-organized and signed displays with a variety of 

options, others have room for improvement. Recommendations are intended to help 

retailers provide better customer service, while also improving consumers’ ability to buy 

and apply pesticides properly or find a non-chemical or less-toxic alternative if that is 

what they are seeking.  Based on these findings, I created an information sheet for the 

Amazon Creek Initiative to connect with pesticide retailers and explain potential steps 

they can take to improve customer service while helping reduce potential impacts to 

Amazon Creek (Appendix G).  

 To date, my supervisor is developing a modified version of UC IPM modules to 

use with a local retailer that has agreed to staff training. He has been approaching various 

retailers in the area and has commitment from one large home improvement store to 

participate in staff trainings. This will serve as useful pilot project before launching 

additional efforts with other retailers next season.  
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6.3 Low-Impact Development for Improved Stormwater Management 

6.3.1 Introduction 

 Benefits of LID are described in Section 2.4.2. There are a wide range of options 

for voluntary retrofits of LID depending on site-specific conditions and the space 

allotment and budget of the property owner. Many of these options are relatively 

inexpensive to install, easily integrated into existing infrastructure, and while requiring 

some maintenance, they are not overly burdensome. As part of preparing for this part of 

the project, I was asked to research and create a spreadsheet with some basic values for 

the cost of implementation and operation and maintenance  (O & M) of certain post-

construction infiltration and filtration stormwater BMPs outlined by the EPA (EPA 

2010). The purpose of this work is to have a general outline of the potential financial cost 

when approaching a property owner regarding improving stormwater management onsite 

for the benefit of Amazon Creek.  

6.3.2 Methods and Materials 

 My supervisor provided me with the EPA’s web site (EPA 2010) that lists a 

variety of BMPs the EPA encourages. The techniques from this site that the LTWC 

anticipates focusing on include the infiltration BMPs grassed swale (bioswale), 

infiltration basin, infiltration trench (soakage trench, recharge bed), and permeable 

surfaces such as permeable pavers, pervious concrete, and porous asphalt. The other class 

of BMPs are filtration BMPs including bioretention (rain gardens), vegetated filter strip 

(grassed filter strip), catch basin inserts, and sand and organic filters. Some of the BMPs 

are vegetated, others such as a catch basin inserts, are not. Infiltration BMPs are not 

connected to the piped stormwater system, meaning all water received is expected to 

infiltrate (Prince George’s County 2007). Filtration systems will partially infiltrate but are 

also connected to the stormwater system via an underdrain, perforated pipe, or other 

mechanism (Prince George’s County 2007).  

 I collected resources for the different BMPs, attempting to find resources specific 

to the Pacific Northwest (PNW) when possible. Regional differences exist in sizing and 

maintenance needs because of differences in precipitation amounts and distribution and 

the cost of materials vary regionally as well. I contacted a few people that work with 

Portland’s Bureau of Environmental Services to ask if they have a similar basic cost-

estimator tool. The response was no, but there was interest in what I was trying to 

generate. If I could not find resources specific to the PNW then I looked elsewhere, 

attempting to find sources that listed cost per unit area. I used the U.S. Bureau of Labor 

2010 Oregon Wage statistics for the Eugene/Springfield area for Building and Grounds 

Cleaning and Maintenance hourly wages for the O & M estimates.  
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6.3.3 Results 

 After selecting the best resources for the target BMPs, I summarized the materials 

needed for installation, cost per square foot (lowest estimate, highest, and an average of 

the two), maintenance requirements, frequency of maintenance activities, time estimate 

per year for 1000 ft
2
 facility, and estimated cost per year.  Design costs were omitted 

because the City of Eugene has approved templates for many of the facilities. The 

average installation cost plus maintenance costs for the first year are totaled to give a 

very general estimate for the first year’s expenses. Maintenance costs in subsequent years 

can be tabulated from the maintenance columns. The spreadsheet is set up so that a user 

can easily modify the cost per square foot based on specific supplier estimates, square 

footage of the planned facility, wage rates of the maintenance staff, and hours of 

maintenance per year so the calculations can be site and business specific. 

6.3.4 Discussion 

 Working on this project provided me an opportunity to learn about the various 

LID BMPs, the details and materials of installation, and the O & M requirements. 

Infiltration and filtration BMPs are dependent on proper maintenance (Prince George’s 

County 2007). Continuing to meet performance standards and avoiding system failure are 

important goals of O & M. The other benefit of working on this task was having the 

opportunity to explore the myriad of resources available detailing the types, benefits, 

designs, installation, and O & M of LID systems. My supervisor pointed me to and 

encouraged me to explore web sites, webinars, reports, and other resources to use the 

internship as opportunity to learn as much as possible about LID techniques. We went on 

a tour of some of the City of Eugene’s facilities guided by the city staff. We were shown 

a variety of existing facilities by the Stormwater Engineer Associate in Building and 

Permit Services, responsible for approving permits after ensuring development will 

manage stormwater onsite, and the City’s Environment Regulation Coordinator, 

responsible for monitoring properties to ensure fulfillment of their O & M 

responsibilities. This combination provided both the front-end (planning and permitting) 

and the O & M perspectives.  

 I also attended a Vegetated Stormwater Facilities Technical Field Class in 

Portland led by Maria Cahill of Green Girl Land Development Solutions. This one-day 

field course is designed to teach participants to critically analyze vegetated stormwater 

facilities. We visited a variety of sites in Portland and discussed aspects of siting, design, 

construction, and O & M in the context of function, sustainability, cost, and societal 

issues (acceptance, confusion, and misuse). This was extremely beneficial for me to 

reinforce much of what I had learned from the City of Eugene tour and researching the 

costs of implementation and O & M of many of these GI systems. 
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 A challenge of this project is the complexity of the related vocabulary. This is a 

relatively young field and as a result, many of the terms have not been solidified. As with 

the terms LID and GI, many of the systems have multiple names, which are used 

interchangeably or to refer to different things depending on the region or field using 

them. This was an important lesson that the vocabulary will likely be confusing to the 

audience so when promoting these techniques it will be important to choose appropriate 

terminology such as using rain garden instead of bioretention facility, even though they 

are describing the same thing.  

6.3.5 Conclusion 

 LID is a young and burgeoning field with a lot of potential. Research on the 

efficacy, cost, benefits, and limitations of these systems is growing. More cities are 

recognizing the value of these systems and large cities are regulated into improving on-

site stormwater management for new and re- development. This holds great potential for 

improving water quality, stream health, and for career opportunities. The internship 

provided a valuable experience to learn a great deal about these systems, their 

applications, benefits, designs, and limitations. To date, my supervisor has commitments 

from two commercial locations to participate in voluntary retrofit projects and is applying 

for funding to support project implementation.  

6.4 Other Accomplishments 

 Over the course of the internship I contributed to or independently performed a 

variety of tasks, but for this report have focused on the major projects in terms of time 

commitment, learning benefits, or both. I will quickly highlight a couple of other 

contributions without expanding on the process in detail.  

6.4.1 Research Baseline Conditions 

 The focus of this project is to improve management of Amazon Creek including 

pollution prevention and reduced impacts from stormwater. Amazon Creek has 

functioning areas such as the headwaters (Figure 13) and West Eugene Wetlands (Figure 

14) but also highly degraded areas such as the downtown concrete-lined channel (Figure 

15). Much work has been done to improve riparian areas around the creek by the LTWC, 

the City of Eugene, and other entities. With such a substantial portion of the upper 

Amazon Creek sub-basin heavily developed, large scale restoration is impractical. 

However, management can continue to be improved throughout the upper and lower 

Amazon Creek sub-basins. Historical information regarding the flow and wildlife is 

useful to inform management decisions and supports a vision of a healthy creek. 
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Figure 14: Amazon Creek in the West 

Eugene Wetlands (photo Credit: Raptorviews, 

Philip Bayles, psb@efn.org). 

  

 Flow records are available for 

Amazon Creek and the Diversion Channel 

to Fern Ridge through the Oregon Water 

Resources Department Hydrograhics 

Database (OWRD n.d.). Searching in the 

Willamette Basin for station name 

“Amazon” returns four station names at 

three distinct locations (based on latitude 

and longitude provided by the database). 

All gauges are discontinued and all records 

exist from after the completion of Fern 

Ridge Reservoir. I was unable to locate 

unmanaged flow rates for Amazon Creek.  

 Historical aerial photos and 

anecdotes of Amazon Creek being named 

for its shallow bed and wide floodplain are 

available. The conservation and restoration 

of the West Eugene Wetlands is an 

opportunity to observe Amazon Creek 

connected to its floodplain. Willow Creek 

is a tributary to Amazon Creek and part of 

the West Eugene Wetlands. The Nature 

Conservancy (TNC) has been protecting 

and managing portions of the Willow Creek area for over twenty years, now up to 205.6 

ha (508 acres) (TNC n.d.). Inventories and project plans created by the TNC provide 

some reference information regarding presence of particular species in the Willow Creek 

Figure 15: Amazon Creek in downtown Eugene 

(photo credit: Jason Schmidt, LTWC). 

 

Figure 13: Amazon Creek at its Headwaters  

(photo credit: Jason Schmidt, LTWC). 
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area, as well as identifying species that either listed or of concern with state and/or 

federal agencies.  ODFW maintains a wealth of historic information on its web site from 

the Natural Resource Information Management Project, with information reports from 

1976, the Aquatic Inventories Project, sub-basin management plans (Long Tom 

Watershed from 1992), and other resources.  

 I summarized these and other resources as they relate to historic and reference 

information for Amazon Creek’s ecological condition. I also provided a summary of 

information resources, web sites, types of data available, and whether or not I found 

anything related to Amazon Creek (or the Long Tom Watershed) at that resource. This 

summary will be useful to my supervisor as he seeks information about the conditions of 

Amazon Creek and he also wants it available to provide to interested volunteers and 

watershed council members.  I have searched for this type of contextual, historical, and 

reference information before while working on a class project, but the study area was the 

Willamette River main stem, for which a much larger base of information is available. It 

was challenging and interesting for me to scour through potential resources, searching for 

available information relevant to Amazon Creek. It was also another useful exercise in 

documenting my research, where I searched and which resources returned information 

and which did not. To date, the LTWC has placed fish traps in three sites along Amazon 

Creek to collect data about fish species and numbers of fish present. 

6.4.2 Pesticide Analyte Reorganization 

 Another task was to reorganize the list of analytes provided by DEQ. The analyte 

list provided by DEQ is organized by analysis method (Appendix E). I reorganized the 

list essentially by regulatory status of the analytes (Appendix H). I did this so that it 

would be easier to determine if the chemical is still in use or not (active or canceled) and 

if it is actively used, is it available only to licensed applicators (restricted use) or to 

anyone (general use). The organizational scheme of the analytes is shown in Figure 16. In 

addition to these categories, I added color-coding based on chemical family for common 

families (triazine (herbicides), pyrethroid, organophosphate, and carbamates 

(insecticides)) and to indicate“legacy” pesticides such as DDT.  
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Figure 16: Categories of PSP analytes by registration status. 

 

 Most of the information needed to produce this list can be found through 

Washington State University’s Pesticide Information Center Online (PICOL) Databases 

(WSPRS n.d.). Additional resources included NPIC and DEQ. Using the PICOL web 

site, pesticide products registered in the state of Oregon can be searched by active 

ingredient and the results formatted by “usage category” to indicate if the product is 

designated federally restricted use or general use.  

7.0 Conclusion 

 The Amazon Creek Initiative is facing a large but important issue. Stormwater has 

many impacts on waterways and Amazon Creek is upstream of three waterbodies of 

significant value for many uses. Amazon Creek also flows throughout the City of Eugene 

and beyond, connecting a variety of land uses and stakeholder interests. The LTWC has 

the opportunity to fill a gap left by the regulation of stormwater and address properties 

not covered by recent (2007) City ordinances for on-site stormwater management. In 

combination with the promotion of voluntary retrofits of LID, the Amazon Creek 

Initiative will target commercial property landscape management and pesticide retailer 

assistance to consumers. Efforts will also target the agricultural community, largely 

within the lower Amazon Creek sub-basin. Landscaping / lawn care businesses will also 

be approached, but the current strategy is to raise awareness through other means to help 

increase consumer demand for the services promoted. Finally, a residential component is 

planned for the long-term. The Amazon Creek Initiative’s budget is projected for three 

years, but the LTWC anticipates this being a permanent element of its work.   

PSP Analytes 

Parent Compound 

Active 

Restricted 
Use 

General 
Use 

Canceled 

Degradate  
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 My internship coincided with the earliest phases of the project; my start date was 

one week after my supervisor’s. While we anticipated my background would contribute 

to interpretation and dissemination of pesticide monitoring results, delays in the data 

shifted the project focus and provided an opportunity to work on other aspects of the 

project. Work centered on developing databases of potential businesses to target for 

pesticide retail staff training and landscape/lawn care/pest control services. Business 

organizations operating in Eugene were also researched and summarized. I developed 

draft communication tools about the project and promoting pollution prevention. An LID 

BMP cost calculator will be used to help businesses assess costs of implementation and  

O & M. Site visits of local retailers and a review of efforts to train pesticide retail staff 

are currently in use as my supervisor works with the first retailer in the basin to 

participate in the program. By participating in the project and performing this work, I 

learned a great deal about non-profit operations, communication strategies, stormwater 

regulation, LID techniques, developing partnerships, and my own strengths and 

weaknesses. This experience has helped to shape coursework and professional 

development I pursue and the career path I hope to follow post-graduate school.  
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Business Report 

1.0 Description – Long Tom Watershed Council 

 The Long Tom Watershed Council (LTWC) formed in 1997 and approved its 

charter in 1998. Watershed councils around Oregon arose as part of the State’s efforts to 

promote local organizations working to enhance watersheds in the face of declining fish 

populations and the listing of coho salmon under the Endangered Species Act (Flitcroft et 

al. 2009). The LTWC’s mission represents its goals and operating style very well - “The 

Long Tom Watershed Council serves to improve water quality and watershed condition 

in the Long Tom River basin through education, coordination, consultation, and 

cooperation among all interests, using the collective wisdom and voluntary action of our 

community members” (LTWC n.d.).  The goals of the LTWC outlined in its founding 

Charter document are list in Table 9. 

 

Table 9: Goals of the LTWC (Mission and Goals Statement, LTWC n.d.). 

Goals  of the Long Tom Watershed Council 

Maintain and improve water quality. 

Enhance habitat, especially riparian and wetland habitat, for fish and wildlife. 

Encourage communication, learning, and participation among people with interests in the 

watershed. 

Promote continued benefits from a healthy Long Tom Watershed. 

Help people get the assistance they need for watershed enhancement plans and projects 

(educational, technical, financial, etc.). 

Gather, verify, and share information on current and past watershed conditions. 

Recommend ways that citizens, organizations, and local, state, and federal governments 

can help achieve the goals of the Long Tom Watershed Council. 

Educate, motivate, and provide feedback to all interested persons in the watershed 

working toward these goals. 

 

 To achieve these goals the LTWC is involved in watershed restoration and 

enhancement activities, monitoring and assessment, and community involvement and 

education.  

 The LTWC partners with other groups and public agencies, but its primary focus 

is working on private lands and with watershed citizens. Watershed councils grew out of 

the Oregon Plan for Salmon and Watersheds as local efforts to restore watersheds and 

stream health to recover dwindling salmon populations. Focused on coho salmon at the 

time, then Governor Kitzhaber and others examining the issue recognized that not only 

did 65% of coho habitat pass through private lands in Oregon, but private landowners are 
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weary of state and federal regulations entering the realm of private land management 

(Coe-Juell 2005). Watershed councils are supported by the state via competitive grants 

from the Oregon Watershed Enhancement Board (OWEB), but are autonomous from the 

state, governed primarily by volunteers, and have no regulatory or legal authority 

(Flitcroft et al. 2009). Their purpose is to work with private landowners in a cooperative 

capacity to restore watershed health that regulatory agencies are not as equipped to fill. 

LTWC has done this very successfully. The LTWC has 14 ongoing projects  and many 

more completed or in maintenance phase (LTWC 2011b). In fiscal year (FY) 2010, over 

100 volunteers participated in planting, mulching, research, and community work 

(LTWC 2010) and in FY 2011 almost 200 people participated in tours and meetings and 

volunteers were also very active (LTWC 2011a). The LTWC hosts tours and meetings to 

involve members, provide educational opportunities, and “turn understanding into action” 

(LTWC 2011a, 1).  

 This internship supported the work of the LTWC by contributing to the 

development of a project that will expand the project area and improve water quality in 

the basin, one of the goals of the LTWC. Learning about the study area through water 

sampling, assessment of businesses of interest and potential partners, summary of 

Amazon Creek and reference ecological conditions, creation of an LID BMP cost 

calculator, and development of outreach and education materials are some 

accomplishments that support the future work of the Amazon Creek Initiative and 

meeting LTWC goals in the Amazon Creek sub-basin. 

 

2.0 Management and Human Resources 

 The LTWC is a 501(c)3 non-profit citizens’ group led by a Board of Directors 

which is elected by its members (Figure 17). The Board meets monthly. The Board 

members also participate in various committees to promote the activities of the LTWC. 

The staff of the LTWC is led by the Executive Director/Watershed Coordinator (referred 

to as Council Coordinator throughout this report), who has been in this role since the 

formation of the LTWC. Other staff includes the Operations Manager, Fiscal Manager, 

and the Programs staff. Programs staff includes the restoration team, made up of Director 

(also with the LTWC since formation) and Aquatics Project Manager, and my supervisor, 

the Urban Watershed Restoration Specialist, who oversees the Amazon Creek Initiative. 

All staff members participate in stewardship activities, education, outreach, and 

involvement, and sub-watershed enhancement. Finally, Programs and the committees of 

the Board are supported by volunteers who contribute to the LTWC in many ways. As 

part of the internship, I was under the Programs heading, as part of the Amazon Creek 
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Initiative. Seasonal staff may be hired as part of the restoration team over the summer to 

assist with restoration, project maintenance, monitoring, and assessment.  

 The LTWC holds monthly staff meetings in which staff members share progress 

on projects, trainings or meetings they have or will attended, contacts made, and other 

relevant information or resources to the organization. This was an excellent opportunity 

for me to interact with the restoration team and learn about other work of the LTWC. The 

LTWC is well-organized and the Operations Manager collects agenda items from staff, 

organizes the agenda and submits the agenda prior to the meeting for staff to prepare.  
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Figure 17: Organization Chart of the Long Tom Watershed Council, internship position shown in orange (LTWC 2011c). 

Intern: Project Assistant 

June – Nov. 2011 
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3.0 Marketing 

 The LTWC is a non-profit offering education and assistance to citizens interested 

in watershed health. The LTWC connects with landowners both passively and 

proactively. Landowners can approach the LTWC seeking assistance with financial or 

technical assistance on their property. Conversely, the LTWC may identify a property 

that holds conservation or restoration opportunities beyond those of other properties and 

approach the landowner for participation. Also, as part of monitoring and assessment, the 

LTWC has gained permission from landowners to monitor stream conditions, assess fish 

passage barriers, and perform cutthroat trout migration research. Finally, the LTWC 

holds meetings and workshops to provide education and facilitate understanding of 

watershed issues among stakeholders.   

 One percent of FY 2010 expenses of the LTWC were for fundraising (LTWC 

2010). Fundraising is not itemized in the 2011 Annual Report, indicating it is either 

included in administrative expenses, or negligible (LTWC 2011a). Through its website, 

bi-monthly meetings and annual meeting/celebration, and participation in local events, 

the LTWC promotes its mission, encourages participation, and accepts donations. Some 

of the quarterly meetings are held at a project site to display work in progress or 

completed, a form of promotion, but with limited or no extra expenses. The LTWC 

produces bi-monthly newsletters which it emails to its active members and posts on its 

web site. It also produces a succinct two-page annual report which it mails or emails to its 

active members and posts on its web site.  

 For the purposes of monitoring or assessment, the LTWC will contact private 

landowners, requesting permission to enter their land. This may take several forms, 

including postcards, letters, and telephone calls. This is not intended to raise money, but 

to gain access to an area to learn about conditions in the watershed.  

 Growth of the LTWC is evident in the growth of the budget over time (Figure 18). 

Fundraising expenses have remained a negligible part of the overall budget.  
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Figure 18: LTWC expenses by category from FY 2008 – FY 2011. 

 

 Part of the increase in grant funding in FYs 2010 is a result of the LTWC being 

named one of the Model Watershed Partners in the MMT Model Watershed Program, 

which is investing in ten-year restoration plans in sub-basins of major tributaries to the 

Willamette River. MMT commits seven years of funding to model watersheds and are 

working on adding three more years (MMT n.d.). This is part of MMT’s Willamette 

River Initiative in partnership with Bonneville Environmental Foundation (MMT n.d.).  

4.0 Finances 

4.1 Long Tom Watershed Council 

 As a 501(c)3 non-profit, the LTWC’s income and expenses are open. The LTWC 

publishes an annual report summarizing the overall budget. Income and expenses for FY 

2011 are presented in Figures 19 and 20. The total budget was $648,782. Grant money 

makes up the vast majority of the income (almost 95%), with a combination of private, 

state, and federal money. The LTWC accepts donations via its website, mail, its quarterly 

and annual meetings. The annual meeting is a big event with tickets sold (mostly to cover 

expenses), a raffle to raise money and an opportunity for members to make donations.  
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Figure 19: FY 2011 income of the LTWC (LTWC 2011a). 

 

Figure 20: FY 2011 expenses of the LTWC (LTWC 2011a).  

 

4.2 Amazon Creek Initiative 

 The Amazon Creek Initiative was launched with private grant funding from the 

MMT as part of its Willamette River Initiative (in addition to the Model Watershed 

Funding mentioned above). The grant is awarded for two years, with a third year 

contingent on results. The amount for the first two years (February 2011 to January 2013) 

is $70,000, with $35,000 contingent for the third year. In addition to the MMT grant, the 
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LTWC was awarded $47,000 from an EPA Education Grant to support “Education and 

Action” of the Amazon Creek Initiative. The project period for this grant is through 

August 2013.  

 The third major piece of financial contribution to the Amazon Creek Initiative is 

the laboratory analysis provided by the DEQ as part of the PSP. Sampling is planned at 

five locations over three years with approximately eleven sampling events per year (eight 

in spring, three in the fall). Approximately 100 analytes are tested for, though this list is 

subject to change based on results and budgets. The laboratory analysis plus the cost of 

the sampling materials and shipping is valued at $113,400 for the three-year duration of 

the analysis.  

 The LTWC has projected the Amazon Creek Initiative three-year budget based on 

these two grants, the DEQ contribution, Council funds, and in-kind support. The funds 

supporting the project are assessed and managed by the LTWC based on this three-year 

budget, so finances of the project are presented in this form (Figures 21 and 22).  

Estimated project costs over three years are $525,710.  

 

 

Figure 21: Project funding sources for a three-year budget, February 1, 2011 – January 31, 2014. 
 

 

13.1% 

14.4% 

8.8% 

21.3% 

3.5% 

38.8% 

Amazon Creek Initiative Projected Funding Sources  
2011- 2014 

MMT Grant LTWC EPA Grant DEQ Anlysis In-kind Future*

*Future sources includes third year (contingent) of MMT grant. 
Data courtesy of LTWC. 
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Figure 22: Project costs for a three-year budget, February 2011 – January 2014. 

  

 The future funding sources include the contingent third year of the MMT grant 

which will go towards personnel expenses. The majority of the remaining future expenses 

will be funding needed for project implementation, likely in the form of future grant 

money once project partners are established and committed. In-kind contributions reflect 

the time of the Action Committee and Technical Team for program guidance and 

assistance as well as the in-kind contributions of the Bureau of Land Management (BLM) 

for office supplies such as printing and copies as part of the office space agreement.  

 The contracted services piece of project costs is largely related to project 

implementation as the Amazon Creek Initiative moves forward. The biggest estimated 

piece of these services will be construction of LID projects. As noted above, once project 

partners are established and committed to implementing a voluntary retrofit, new grant 

sources will be sought to support implementation. LTWC currently has two committed 

property owners and is in the process of seeking funding for implementation of LID 

projects on their properties. The other large portion of contracted services is the DEQ 

laboratory analysis. Together they account for 90% of the contracted services projected 

costs. Similarly, the salary for the Urban Watershed Restoration Specialist to run the 

Amazon Creek Initiative accounts for 73% of the personnel budget.  

  

 

32.9% 

52.8% 

2.9% 
3.2% 

8.2% 

Amazon Creek Initiative Projected Expenses  
2011- 2014 

Personnel Contracted Services Supplies & Equipment

Operations Fiscal

Data courtesy of LTWC. 
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Appendix A: Long Tom Watershed and its Major Sub-basins 

 
 Source: LTWC 

2003 
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Appendix B: Amazon Creek Basin Percent Impervious Surface 
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Appendix C: EcoBiz Landscapers Questionnaire 

 

Business Name/phone #:    Contact Name: 

Date/Time of Call: 

 What compelled your business to pursue the EcoBiz certification? 

 

 Describe your experience with the certification process. Was it simple; 

challenging? 

 

 (Follow up to above…) Was your business already doing any of the requirements 

for certification, or did you change your methods? 

 

 If you changed any methods to comply with certification, did this have any impact 

on your operating costs (reduced, increased or none)? If so, can you identify 

where these costs changed (labor, materials, etc)? 

 

 How has your revenue changed (gains/losses) due to the certification? 

 

 What kind of response do your customers have to your EcoBiz certification? 

 

 How many customers/clients specifically sought out your services because they 

found you on the EcoBiz listings? (Try to gauge the customer demand) 

 

 Overall, how would you characterize your experience with the EcoBiz 

certification? Do you find it helpful in attracting new customers/clients? 

 

 What are the benefits to your business from signing up with EcoBiz? 

 

 What gaps do you see in the certification program? How could it be stronger? 

 

 Are there other certifications that your business pursued?/Why? 
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Appendix D: Draft Storage and Disposal Fact Sheet 
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Appendix E: PSP Analyte List by Analysis Method 
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Appendix F: Site Assessment Form for Retailers 

Retailer: 

Address: 

Date of Visit:                                               Time: 

 

Actively selling pesticides?                                                                 Yes  

 No  

If yes, are alternatives to traditional chemicals offered?                       Yes  

 No  

Describe how these are presented, ease of identifying alternatives, and relative quantity of 

offerings, etc. 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

Give qualitative assessment of overall toxicity of pesticide section: 

_______________________________ 

 

Did anyone offer to assist you? Yes   No  

If yes, describe the interaction: 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

Describe the condition of the pesticide vending area (neat, dusty, ordered, etc.): 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

Describe the condition of their waste management area/s (dumpsters, catch basins, 

parking lot, etc.) 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
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Appendix G: Hypothetical Outreach Material for Pesticide Retailers 
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Appendix H: Reorganized PSP Analyte List by Pesticide Regulatory Status. 

PSP Pesticide Suite Analytes 
 

*Pesticide has 
EPA Aquatic Life 
Benchmark 
criteria Parent Compound: General Use 

 2,4-D Acetochlor* Ametryn (Ametryne)* 
   Baygon (Propoxur) Bromacil* Carbaryl* 
   Carboxin* Chloroneb Chlorothalonil* 
   Chlorphropham Chlorpyriphos (Dursban)* Cycloate* 
   Dacthal (DCPA, Chlorthal-

Dimethyl)* DEET Dichlorvos (DDVP) 
 

  
"Legacy" 
Analyte 

Dimethoate* Disulfoton* Diuron* 
 

  
Organophos-
phate 

EPTC (Eptam)* Etridiazole (Terrazole) Fenarimol 
 

  Carbamate 

Fenvalerate & Esfenvalerate* Fluridone Hexazinone* 
 

  Pyrethroid 

Imazapyr* Imidacloprid* Imidan (Phosmet)* 
 

  
Triazine 
(Herbicide) 

Linuron* Malathion* Methomyl* 
   

Metolachlor (Acetamide)*  Metribuzin* 
MGK-264 (N-octyl-bicylcoheptene 
dicarboximide) 

   Napropamide* Norflurazon* Pendimethalin* 
 

If there are both 
general and 
restricted use 
products in 
Oregon, the 
chemical is listed 
as general use 

Permethrin* Prometon* Prometryn* 
 Propiconazole* Pyraclostrobin Pyriproxyfen (Nylar) 
 Siduron (Tupersan) Simazine* Tebuthiuron* 
 

Terbacil* 
Terbutylazine 
(Terbuthylazine) Tetrachlorvinphos*  

 Triadimefon Triclopyr* Trifluralin* 
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Parent Compound: Restricted Use 
 

with a comment 
that Restricted 
Use Products also 
exist, with a few 
exceptions  
(general use 
cattle ear tags); 
comments will 
indicate. 

Alachlor* Atrazine* Azinphos Methyl (formerly Guthion)* 
 

Diazinon* 
Endosulfan I (alpha-
Endosulfan)* Endosulfan II (beta-Endosulfan)* 

 Ethoprophos* Fenamiphos Methiocarb 
 Methyl Parathion* Oxamyl* Pronamide (Propyzamide) 
 Terbufos*     
 Parent Compound: Canceled 
 4,4' DDT Aldrin Dieldrin 
 cis-Chlordane (alpha-

Chlordane) 
trans-Chlordane (gamma-
Chlordane) trans-Nonachlor 

   alpha-BHC (alpha-HCH) beta-BHC (beta-HCH) delta-BHC (delta-HCH) 
 

Missing and 
relevant to 
urban/residential 
uses: 

gamma-BHC (Lindane, 
gamma-HCH)* Butachlor  Butylate* 

 Carbofuran* Chlorobenzilate (a) Endrin 
  

Metaldehyde 

Fluometuron Heptachlor Methoxychlor 
  

Bifenthrin 

Molinate* Neburon Pebulate* 
  

Dicamba 

Phosdrin (Mevinphos) Propachlor* Propazine 
  

Mecoprop 

Terbutryne (Terbutryn) Vernolate   
  

Fipronil 

Parent Compound: Unknown (considered canceled) 
   Simetryn Tricyclazole   
   Degradate 
   4,4' DDD 4,4' DDE Endosulfan sulfate* 
   Endrin Aldehyde  Heptachlor epoxide Methyl Paraoxon* 
    

 


