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INTRODUCTION: 
 
Rain gardens are being recommended and installed to improve water quality in urban areas.  
This will become increasingly important as climate change brings more frequent periods of 
heavy rains to our region (Mauger et al., 2015).  Improved water quality is one reason why 
they have been promoted in the Puget Sound area, for example in the 12,000 Rain Gardens in 
Puget Sound Campaign by Stewardship Partners and Washington State University 
(www.12000raingardens.org).  Rain gardens are a partial solution to water problems in urban 
areas.  They are effective in managing stormwater run-off and improving water quality 
(Barrett, 2015; Washburn, 2015). This research collected information from practicing 
landscape professionals in Washington State regarding their actual experiences with 
designing, installing and maintaining rain gardens.   
 

Green infrastructure, using nature to 
solve urban environmental problems, is 
growing in application (Barrett, 2015).  
Low impact development (LID), a form 
of green infrastructure, is an emerging 
concept for treating urban stormwater 
with a goal of restoring the natural 
hydrologic function to urban 
landscapes.  One important tool in this 
integrated approach is bioretention, 
which utilizes the biological, physical, 
and chemical properties of plants, soil 
media, and microorganisms to promote 
water infiltration and pollutant 
removal. Rain gardens, a form of 
bioretention, are growing in popularity 
(Photo 1).  They are shallow 
depressions in the landscape filled with 
soil media and plants. Plants are a 

Photo 1.  Rain garden providing stormwater management services 
at a public school in Pierce County, WA.  

 



critical component in the proper functioning of rain gardens, as the plants transpire water and 
increase favorable soil infiltration and microbiological activity. 
 
The importance of rain gardens extends well beyond their capabilities to control stormwater 
run-off and remove pollutants (Washburn, 2015).  They contribute to recharging ground water 
and improving water quality in creeks, streams, rivers, and bays. They increase biodiversity 
and provide habitat for birds, butterflies, and beneficial insects.  Other ecosystem services 
include mitigating the impacts of climate change. Rain gardens also contribute to human 
health, providing restorative and beautiful views of nature as well as improving urban air 
quality by absorbing pollutants.  Rain gardens can only provide these benefits if they are 
correctly installed, the plants are healthy, and they are well maintained over time. 
 
Public acceptance is necessary for the continued success of green infrastructure projects like 
rain gardens (Cramer, 2015; Ehsaei et al., 2015; Lohr and Relf , 2014).  This includes rain 
gardens installed on both public and private properties.  If properly maintained, the benefits 
provided by rain gardens and other green infrastructure can increase property values and 
become an economic asset to a community.  In Milwaukee, Wisconsin, researchers found 
assessed property values increased between 5.8 and 20.4 percent when green infrastructure 
was present (Madison and Kovari, 2013).  Blecken et al. (2015) evaluated maintenance needs 
for stormwater management systems including rain gardens and concluded they “often suffer 
from lack of maintenance or even downright neglect”.  When maintenance was neglected, the 
systems failed and, the authors suggest, this failure could lead to a loss of public confidence in 
green infrastructure as a stormwater treatment technology. 
 
Some research on rain gardens raises questions about their long-term functionality, claiming 
that they can silt up and become less effective in collecting rainwater and filtering pollutants 
(Merriman and Hunt, 2014).  Other research indicates that rain gardens as much as eight years 
old continue to provide ecosystem services (Paus et al., 2014).  Many of the studies on rain 
gardens, including those on losing or maintaining functionality, have been conducted in parts 
of the US, including MN and NC, where the climate is very different from that in the Pacific 
Northwest, with our cool, wet winters and very dry summers (Hummel et al., 2014).  Rain 
garden performance is likely to be quite different in our region.  Gathering data regarding the 
actual experiences with rain gardens of landscape professionals in Washington is an important 
step in understanding how they perform in our area.   
 
METHODS OF RESEARCH: 
 
Focus group interviews with landscape professionals were conducted to generate qualitative 
data about their common experiences and perceptions regarding rain gardens in Washington.  
Based on concerns raised in the interviews, the emphasis of the survey became maintenance 
practices in rain gardens.  An on-line survey was developed to generate both quantitative and 
qualitative data from professionals in the green industry who design, install, maintain, or 
regulate rain gardens.  Standard practices for survey methodology, including Dillman’s 
(2000), were followed.  The survey was reviewed by knowledgeable professionals for both 
content, level of understanding, and ease of completion.  Necessary revisions were 
incorporated.  The survey was reviewed by the Washington State University Human Subjects 
Institutional Review Board (IRB) prior to distribution.   



 
The survey instrument titled ‘Experiences with Rain Garden Design, Installation, and 
Maintenance’ consisted of four parts.  Items in Part I were constructed to provide information 
about the type of business or place of employment of the survey respondents. Part II was 
designed to elicit information concerning the level of experience of the individual survey 
respondent with rain garden design, installation, maintenance, or regulation.  Part III consisted 
of three questions about each of 16 rain garden maintenance activities. The three questions 
covered how often they did each activity, how often they thought each activity should be done 
and, finally, how likely they thought each activity was to be a barrier to the acceptance of rain 
gardens.  Survey participants were asked to answer using a scale of 1 (never) to 5 (very often). 
The questions in Part IV were intended to provide information concerning respondents’ 
perceptions of the environmental benefits and success of rain gardens.  
 
Requests to complete the survey were e-mailed to the following three cohorts of green 
industry professionals, asking those with rain garden experience to take the survey.   

1. Washington State Urban Integrated Pest Management (IPM) Program 
participants.  We thank Carrie Foss, Urban IPM Director for her cooperation in 
sending our survey request to her IPM Program participants. 

2. Members of the Washington State Nursery and Landscape Association.  We thank 
Breanne Chavez, Executive Director, for her cooperation with emailing our survey 
request to her membership. 

3. Individuals in public agencies identified to have experience with rain gardens.  
We thank Julie Gentzel, WSU research assistant, for her efforts to develop this email 
list. 

 
Responses were received from 152 people.  Surveys from those with no first-hand experience 
with any aspect of rain gardens and surveys with incomplete portions were eliminated, 
leaving 86 surveys for the final analysis. Surveys were subject to analysis of variance 
(ANOVA) (PROC ANOVA, SAS version 9.2; SAS Institute, Cary, NC).   
 
During the course of working on the project, presentations, tours and discussion of rain 
garden maintenance practices were held in cooperation with Washington State University 
Cooperative Extension Faculty Members. An article describing the results of this research is 
in preparation for the Washington State Nursery and Landscape Association’s B&B Magazine 
with anticipated publication later this year.  The results of this project and a copy of the 
survey instrument are available on the following website: 
<http://public.wsu.edu/%7Elohr/RainGardenSurvey>.   
 



 
RESULTS AND DISCUSSION: 
 
Respondents’ Businesses or Places of Employment  
 
Survey respondents were asked about the focus of their businesses or places of employment.  
These covered a broad range of activities, including work with rain gardens, but other 
activities as well. People reported working for firms including traditional design and build 

firms, restoration organizations, 
production, sales, landscape 
maintenance companies, and state or 
local governments. 
 
Locations in Washington State that are 
served by the business or place of 
employment of the respondents 
covered the entire state, but most 
served the Seattle and Puget Sound 
areas (Figure 1).  Some of the firms 
also provided services in Oregon, 
particularly in the Portland area. 
 
The portion of work related to any 
single rain garden activity (design, 
installation, maintenance, or 
regulation) performed by the business 
or place of employment ranged from 
none to 100% (Figure 2).  Typically it 
was a small portion of their work. Few 
of these places are involved with 
regulation of rain gardens. Notably, 
some places are now focusing 
exclusively or nearly exclusively on 
rain garden work, particularly rain 
garden design and maintenance. 
 

Respondents were asked about how the work related to rain gardens of their business or place 
of employment had changed in the past two years (Figure 3).  For about half, the workload 
was unchanged.  For more than 40%, the workload related to rain gardens had increased. 
Some attribute this to increased education from municipalities and garden shows.  Others say 
there is more focus on LID stormwater management and that commercial properties and new 
developments see their advantages.  Others note that some increase is due to municipal 
mandates and grants.  For about 7%, work actually decreased, with one reporting that rain 
gardens are not as “trendy” today and others saying they require too much maintenance.  
Others reported reduced grant funds and even receiving requests for rain garden removal. 
 

Figure 1. Areas of Washington State served by businesses or 
places of employment of survey respondents.  

 

Figure 2. Estimated percent of work related to rain garden design, 
installation, maintenance, and regulation performed by 
businesses or places of employment	of survey respondents.  

 



Respondents’ Experiences 
 
Respondents included people who 
owned their own companies, supervised 
other green industry employees, 
performed maintenance services, 
provided instruction or consulting 
services, or performed a variety of other 
jobs.  Respondents were asked about 
which specific rain garden activities 
they performed as an individual.  
 
The people who completed the survey 
had considerable experience with 
activities (design, installation, 
maintenance, or regulation) related to 
both rain gardens and other types of 
landscapes (Figure 4).  For example, 
almost 90% had experience maintaining 
typical landscapes, and had done so for 
an average of 15 years.  The number of 
years of experience with rain gardens is 
much less, since they are a newer type 
of garden. 
 
Rain Garden Maintenance Activities 
 
Respondents were presented with a list 
of sixteen routine rain garden 
maintenance activities.  They were 
asked to rate each activity on three 

things:  
 

1.  When maintaining a typical rain garden, about how often do you do each activity? 
2.  For effective appearance and functioning of a rain garden, in your opinion, how often should each or 

does each need to be done? 
3.  To have rain gardens widely accepted and appreciated by the public and green industry professionals, in 

your opinion, how likely is each item to be a barrier? 
 
The questions about each of the rain garden maintenance activities were rated using the 
following scale: 1=Never, 2=Rarely, 3=Occasionally, 4=Often, 5=Very often. 
 
When asked how often they performed the activities, the most frequently performed tasks 
were: weeding, watering new plants, and removing trash (Table 1).  On average, these were 
done more frequently than “occasionally,” but not “very often”.  Trash removal was 
mentioned by some respondents as less of a problem in residential than in other rain gardens. 
The single activity that was almost never done was applying fertilizer.  This is consistent with 
typical recommendations for rain gardens and was mentioned in comments.  Other activities 
that were not performed frequently included: removing leaf litter, watering established plants, 
and removing sediment.  While some people mentioned a problem with plants becoming 

Figure 3. Estimated change in the past two years in work related 
to rain gardens for businesses or places of employment of 
survey respondents.  

 

Figure 4.  Percent of respondents who have designed, installed, 
maintained, or been involved with regulating rain gardens and 
the average number of years they have been involved with the 
activity compared to percent and number of years they have 
been involved in each activity with other types of landscapes.  



overgrown and needing more pruning, this task was not rated as needing to be done more than 
occasionally. 

 
When asked how often they felt they 
should perform the activities, answers 
were slightly more frequently than they 
actually do them (Table 1). Weeding, 
watering new plants, and removing 
trash, which were ranked as the most 
frequently performed tasks, were also 
ranked as what should be done most 
often. Several respondents reported that 
failure to water plants frequently 
during establishment was a particular 
problem during summer dry months 
and could be worse depending on when 
the rain gardens were planted.  This is 
an example of a problem in 
Washington State where summers are 
routinely dry. 
 
Most respondents felt that none of the 
activities was a major barrier to rain 

garden acceptance by the public and green industry professionals (Table 1).  In fact, weeding, 
which was rated as the biggest barrier, only received an average rating of “occasional”.  
Pruning herbaceous perennials including grasses, sedges, and rushes was reported as the 
second biggest barrier to acceptance by the public and the green industry.  Comments 
suggested that the barrier may be due to a lack of understanding of the maintenance 
requirements of these plants.  They are often either mowed off or not weeded, resulting in 
unattractive rain gardens. 
 
Rain Garden Training 
 
We examined whether the amount of experience actually maintaining rain gardens would 
influence how respondents rated the rain garden maintenance activities.  We began by 
evaluating whether, in addition to hands-on maintenance experience, they may also have had 

more training about rain gardens (Table 
2).  We found that respondents with 
more experience maintaining rain 
gardens did, in fact, have significantly 
more training than respondents with less 
rain garden maintenance experience.  
They were much more likely to have 
taken 4 or more courses related to rain 
gardens than those with less rain garden 
maintenance experience.  They were 
also more likely to be self-taught.  This 
included on-line resources, conferences, 



and publications from WSU Extension and local municipalities. 
 
It is noteworthy that the need for 
educational opportunities was reflected 
in comments by many respondents.  The 
need was for training in the green 
industry, but also for customers.  
Educational needs mentioned included 
environmental benefits and maintenance 
practices. 
 
Effect of Maintenance Experience 
with Rain Gardens 
 
Responses concerning the sixteen rain 
garden maintenance activities for 
individuals with 1 or more years of 
experience maintaining rain gardens 
were then compared to those with less 
experience (Table 3).  For both groups, 
when asked how often they perform 
each activity, weed removal was still the 
most commonly performed activity, but 
those with more maintenance experience 
weeded significantly more frequently 
than those with less.  This was also true 
for removing unwanted debris.  For 
infrequently performed activities, those 
with less maintenance experience 
reported more frequent erosion repair 
and fertilizer application. 
 
Similar results were noted when 
respondents with different levels of rain 
garden maintenance experience reported 
how often they felt that maintenance 
activities should be done (Table 4).  
Those with more experience report that 
weeding and debris removal should be 
done more often than those with less or 
no experience thought.  Some 
respondents stated frequent weeding 
during establishment was reported to be 
essential, and weeding was required less 
often after plants were larger. Those 
with less experience thought fertilization 
should be done more frequently than 
those who had more experience.  They 



were not significantly different in their 
rating of sediment removal. 
 
Finally, we compared responses based 
on experience for how respondents 
rated the likelihood of a maintenance 
activity to be a barrier to rain garden 
acceptance (Table 5).  Again, weed 
and debris removal were rated 
differently by the two groups, and 
again, those with more experience 
thought they were more likely to be 
barriers to rain garden acceptance.  
Those with more experience also 
thought that maintaining the perimeter 
(Photo 2) and reapplying mulch were 
more likely to be a barrier to 
acceptance. 
 
Problems, Benefits, and Acceptance 
of Rain Gardens 
 
Respondents were specifically asked if 
they had observed rain gardens failing 
to provide environmental benefits.  
Most respondents (60%) reported no 
failures.  Reported problems were 
frequently related to design and 
installation, such as poor infiltration, 
improper plant choice, and sizing. 
Undersized rain gardens are a problem 
that will only worsen with the more 
frequent heavy rains resulting from 
climate change.  Maintenance 
problems mentioned included weeds, 
obstructed outlets, and trash 
accumulation.   
 
Finally, respondents were asked for 
their overall opinion on the 
environmental benefits, aesthetics, and 
acceptance by property owner and the 
green industry of rain gardens.  Nearly 
75% of the survey respondents felt that 
rain gardens successfully provided 

environmental benefits and were accepted by the green industry (Figure 5).  The success 
ratings in terms of visual appearance and acceptance by the owner were somewhat lower.  
  

Photo 2.  Example of a rain garden with an edge that is difficult to 
maintain, both due to its wavy line of grass and no means to 
keep grass and rain garden plants separated. 



PROJECT SUMMARY and 
CONCLUSIONS:  
	
Over 90% of respondents reported that, 
for their businesses or places of 
employment, work related to rain 
gardens remained constant or increased 
over the past two years.  
 
While some problems were noted, rain 
gardens typically served their purposes 
for stormwater management.  No single 
maintenance activity was rated higher 
than an occasional barrier to the 
acceptance of rain gardens by the public 

or green industry. Weeding was considered the most likely to be a barrier (Photo 3).  
Weeding was also the task reported to be done most often and the task that should be done 
most often.   
 

Watering to establish new plants was 
another task that was done frequently. 
Watering established plants was rated 
as one of the activities that needed to 
be done less frequently. However 
many respondents noted that 
established plants may continue to 
require irrigation during our dry 
summers, particularly during 
unseasonably hot or dry years, which 
are increasing with climate change 
(Mauger et al., 2015).   
	
Results of this survey also showed that 
professionals with more rain garden 
maintenance experience view some 
rain garden maintenance activities 
differently than those with less 
maintenance experience, but overall, 
their ratings were similar.  The biggest 
issues appear to be with the need for 
both weeding and removing unwanted, 
non-plant debris. 
 
These results indicate that green 
industry professionals with experience 
in the design, installation,  

  

Figure 5. Percent of rain gardens that respondents think are 
successful in terms of environmental benefits, aesthetics (visual 
appearance), acceptance by the property owner, and 
acceptance by the green industry.  

Photo 3.  Example of maintenance problems in a roadside rain 
garden.  Weeds are becoming established and the groundcover 
is spreading onto the sidewalk. 

 



maintenance, or regulation of rain gardens in Washington State typically believe that rain 
gardens are beneficial to the environment. 
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