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Executive Summary  
 
Through a partnership with The City of Austin Watershed Protection Department, we at The 
University of Texas Department of Civil, Architectural and Environmental Engineering have 
designed a plan for implementing a rain garden on the campus of Bryker Woods Elementary 
School. This school was chosen based on need for stormwater controls, proximity to urban 
stream, available space, and prominence or visibility of the location. This rain garden will 
capture and treat stormwater runoff from the school campus, while also serving as a 
demonstration tool to the students about protecting watersheds. In designing the rain garden, we 
made sure the garden was capturing stormwater and exiting to proper drainage controls. When 
deciding which plants to recommend, native species were chosen in order to maintain the natural 
character of the watershed, while also ensuring proper plant growth. Using guidance from the 
City of Austin’s ‘Earth-wise Guide to Rain Gardens’, we have proposed a design for the Bryker 
Woods Elementary School rain garden.  
 
Our proposed design is located in the grass area tiered by white stones, between two sidewalks. 
This location is prime for collecting stormwater from the school’s roof. However, we propose 
redirection of the gutter system in order to collect more runoff water from the roof of the school. 
Utilizing the existing stones and design we propose to construct a two-tiered rain garden. Our 
proposed design calls for a two-tiered garden formed by using existing excavated soil and some 
imported soil.  According to the City of Austin’s ‘Earth-wise Guide to Rain Gardens’ and 
infiltration testing performed on-site, we recommend that the top tier be excavated to a depth of 
five inches while the bottom tier be excavated to a depth of 10 inches. The natural slope present 
in this area would allow for the water in the top tier to drain into the lower tier. If this lower 
garden were to become full, the water would then drain across the sidewalk similar to existing 
conditions, and down to a sewer drain.  
 
Moving forward, we recommend implementing more interactive aspects to the rain garden. 
Examples of this could be a weather station within the garden that could collect rainfall amounts, 
wind direction, and other information. Another suggestion is adding a bird bath or a bench in the 
area surrounding the garden. This would create a greater appeal to enter the garden. The more 
interactive this garden is, the more the students can learn about watersheds.  
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Introduction 
 
A rain garden is a natural or man-made basin that collects and treats stormwater runoff. Rain 
gardens are relatively easy to install, utilize native flowers, shrubs and grasses, and provide many 
benefits to the environment. These gardens are a low maintenance, aesthetically pleasing way to 
conserve water, help prevent erosion, and treat stormwater runoff in urban areas. By 
implementing this project at Byker Woods Elementary, we hope to educate the students and staff 
about the importance and significance of rain gardens in watershed protection. The location of 
the school can be seen in Figure 1 below.  
 

 
Figure 1: Site Location Map of Bryker Woods Elementary (Source: Google Maps) 

 
The University of Texas’s Civil Engineering program and the City of Austin’s Watershed 
Protection Department have teamed up to design rain gardens for AISD campuses. Bryker 
Woods Elementary was chosen for this project based on its community support, need for 
stormwater controls, and available space on campus. The design was completed by following the 



 4 

City of Austin ‘Earth-wise Guide to Rain Gardens’, and plans for implementation are based on 
the assumption that volunteers (as opposed to professionals) will complete the work.  
 

Technical Content  
 
Designing a Rain Garden: 
 
The ‘Earth-wise Guide to Rain Gardens’ provides an easy-to-follow, six-step process for 
designing a rain garden. The steps are as follows: 
 

1 Find location: Choose a location that allows water to flow across the garden. Ideally, the 
rain garden should be partially/fully exposed to the sun and have a slope of no more than 
10%. 

2 Test the soil: Conduct an infiltration test at the intended garden location. To do this, 
create a hole six inches in diameter and up to 12 inches deep and fill with water. If the 
water drains in less than 24 hours, the soil is acceptable for a rain garden. 

3 Calculate the size and shape of the garden: Based on surrounding impervious surfaces, 
calculate the drainage area into the garden. Divide this area by six to calculate the 
minimum area of the rain garden.  

4 Construction of Rain Garden: Once a design is completed, construction may begin. The 
design should follow certain specifications, listed below: 

a Maintain a depth of six inches throughout the garden 
b Slope the sides of the garden 
c Level the top border of the basin, as to evenly distribute runoff flow 
d Loosen three inches of soil and cover with a layer of mulch or compost 

5 Select and install plants: Native plants and shrubs should be selected to ensure a 
successful rain garden. After installation of the plants, mulch should be applied to retain 
moisture and discourage weeds. 

6 Maintain: Water and weed plants regularly until the garden has matured. If there is excess 
runoff, it may be necessary to add a rain barrel to capture and store water. 

 
Infiltration Test: 
 
An infiltration test was conducted on the soil in the proposed design 
location. First a circular hole six inches in diameter and about 12 
inches below the ground surface was dug in the proposed rain garden 
site shown in Figure 2. The hole was then filled up with water and the 
time it took for the water to be absorbed was measured. The data in 
Table 1 below show the results of the infiltration test conducted at the 
proposed rain garden location. According to the ‘Earth-wise Guide to 
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Rain Gardens’, the soil is suitable for a rain garden.  The water drains quickly into the soil, 
which indicates the soil will be able to absorb a large amount of water in a rainfall event. 
 

Table 1: Infiltration Data: Water Dimensions 

 
 

Calculated Drainage Area: 
 
The drainage area was calculated based on the impermeable surfaces that feed into the proposed 
rain garden area, which includes a portion of the school’s roof and sidewalk. Water falling on the 
outlined roof area feeds into the gutter we recommend redirecting into the rain garden, whereas 
water that falls on other portions of the roof runs into other gutters.  Figure 2 is a satellite image 
of Bryker Woods Elementary in which the calculated drainage area, outlined in blue, is 
approximately 3,300 square feet. This was calculated from measurements taken on the roof. A 
storm that generated one inch of rainfall would generate 275 cubic feet of runoff.  Our designed 
rain garden holds six inches of rainwater runoff, so the surface area of the rain garden (circled in 
red) is 545 square feet. The proposed square footage will allow us to capture the first inch of 
storm water runoff from the outlined drainage area.   
 
According to City of Austin data (Asquith 2001), a rainfall event in which more than an inch of 
rain falls in a fifteen-minute period occurs an average of once every two years.  Based on the 
results of our infiltration test, we believe that our rain garden could absorb this amount of rainfall, 
due to the 8-minutes taken to absorb six inches of water.  A storm in which significantly more 
than an inch of rain falls in a fifteen-minute period would overwhelm our rain garden, but our 
design would lead to spillover onto the sidewalk where drainage currently flows.  While the 
event of a spillover may pose problems for stakeholders, our proposed rain garden wouldn’t 
create any new problems- the water from the drainage area currently flows over the same 
sidewalk.   
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Figure 2: Drainage Area on the roof and side walk (Blue) & Location of Garden (Red) 

 
Garden Location: 
 
The proposed rain garden is located on the east side of the school as seen in Figure 3, with the 
existing garden to right of the red outline. This area was chosen because of its large size, suitable 
soil conditions, and exposure to the sun. The area is not currently being utilized; therefore, 
placing an attractive garden in this location could create a more aesthetically pleasing area.  

 
Figure 3: Garden Location 
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Design: 
 
Figure 4 below is a schematic of the proposed rain garden design. The garden will consist of two 
tiers -- the top section will be two inches below the existing ground level and the lower section 
will be a depressed basin to hold water runoff not initially absorbed by the six inches of soil. To 
save on cost and promote the use of materials already available at Bryker Woods, existing stone 
will be reused to mimic the existing design of the area. The maximum slope of the garden is 
approximately nine percent, which occurs at a skewed angle in the center of the garden. The nine 
percent angle falls within the specifications required by the Earth-wise Guide. The slope of rain 
gardens should not exceed 10% in order to maintain a slow speed of water runoff, so that an 
adequate amount of water can be absorbed by the rain garden.  Larger slopes lead to more runoff 
and erosion, while gentler slopes allow water to permeate into the ground.  While the figure 
suggests a plant layout, the final rain garden design will be left to the discretion of the school and 
the preferences of those involved in construction. 
 

 
Figure 4: Design Schematic 

 
Excavation:  
 
Based on the soil conditions found while performing the infiltration test, Figure 5 shows our 
suggested excavation depths. We are limiting the excavation depth of the top tier due to close 
proximity of the existing oak tree nearby. The three percent slope indicated is typical of most of 
the rain garden- the nine percent slope mentioned above occurs at a cross-angle, and isn’t 
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representative of the average slope of the ground selected. The soil that is excavated can be used 
to fill in the rain garden once rocks are removed.  In addition, we recommend extra top soil be 
imported from a gardening supply or home maintenance business, in order to supply the soil 
necessary to create the six inches of top soil needed for the lower tier and one inch of top soil 
needed for the upper tier.  While Figure 5 would seem to indicate that the excavated soil would 
be adequate to fill the topsoil needed, we recommend that rocks be removed from the excavated 
soil, which will diminish its volume. We calculate that close to 330 cubic feet of soil should be 
excavated and cleared of rocks, which will leave 110 cubic feet available for re-use. We have 
calculated that 75 cubic feet of soil will need to be imported from offsite to adequately fill the 
rain garden, but these calculations were based on estimates of the rock content of the excavated 
soil; we recommend that volunteers purchase more or less soil for filling in the garden, as the 
situation requires.   
 

 
Figure 5: Proposed Excavation, Soil Depths, Added Soil, and Mulch 

 
Redirection of PVC Pipe: 
 
In order for the garden to receive an adequate runoff supply, the proposed design calls for a 
reconfiguration of the current drainage in one of two ways: 
 

1. Option 1: Install a 90 degree elbow and run drainage pipe up to the sidewalk.  The 
water would flow over the sidewalk and into the garden area.  This can be seen in 
Figure 6. 
 

2. Option 2: Place a 90 degree elbow on the end of the PVC pipe to direct the water 
flow over the sidewalk and towards the rain garden. This can be seen in Figure 7. 
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Figure 6: Option 1 Drainage Pipe Re-Configuration 

 

 
Figure 7: Option 2 Drainage Pipe Re-Configuration 
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We recommend using Option 1 instead of Option 2 because Option 1 allows runoff water to flow 
over more ground for absorption before reaching the end of the rain garden, which will lead to 
fewer overflows of the rain garden.  However, Option 1 requires volunteers to cut existing PVC 
pipe.  If volunteers lack the tools to cut PVC they should pursue Option 2, which also has the 
benefit of not allowing runoff to flow over new portions of sidewalk.   
 
Plants: 
 
The plants that are suggested are ones that are drought-resistant, native to Texas, and require full 
to partial sunlight. Based on these criteria, the plants suggested are as follows: Coneflower, 
Mealy Sage, Red Yucca, Verbena, Latana, and Pavonia. These plants allow for the garden to 
thrive in the Central Texas environment and also are aesthetically pleasing because they bring 
more color into the area.  
 

 
Figure 8: Proposed Plants for Rain Garden 
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Estimate of Costs  
 
After researching several arborists in the greater Austin area, it was concluded that the 
representative supplier to estimate costs for this project would be Smart Home Services.  Smart 
Home Services offers all of the plants suggested for this project, and has given an estimate of 
$10 per flower for the 46 flowers designed (10 Mealy Sage, 10 Purple Coneflower, 9 Pavonia, 9 
Verbena, 8 Lantana), and $35 per shrub for the four Red Yucca shrubs.  Smart Homes Services 
has also given a quote of two dollars per cubic foot of soil needed, for a quantity of 75 cubic feet.  
This totals to an estimate of $744 spent, but stakeholders should be aware that the prices quoted 
were preliminary, given the uncertainty of whether an order would be placed, and the uncertainty 
of the delivery date.  There is significant potential for negotiating better prices if stakeholders 
adopt our proposal and approach an arborist with a firm offer.   
 
We priced a few commodities from vendors other than Smart Home Services. The 46 cubic feet 
of mulch required could be obtained from Austin Resource Recovery, which offers free mulch if 
volunteers load it themselves.  PVC Fittings Direct offers a price of $46.28 for the PVC 90-
degree elbow needed, and Home Depot charges $1.30 per unit for the eight concrete steps 
proposed for placement in the garden. Home Depot also charges just over $20 for a piece of 
wood suitable for making the rain garden explanatory sign, which amounts to a total estimated 
cost of $821.00.  A contingency factor of 30% results in estimated costs of $1070. This 
contingency provides for any unseen costs, delays, or slight design alterations.  It should be 
noted that if the contingency proves unnecessary and/or if better prices from Smart Home 
Services can be negotiated, this sum could end up significantly lower.   
 
In pricing it was assumed that volunteers would provide all labor and tools.  Also, in order to 
reuse local resources and reduce costs, it is suggested that all soil excavated when constructing 
the rain garden be reused as soil for the garden after grass and large rocks are removed.  The 
large rocks themselves should be used in the construction of the rain garden as support for the 
soil in tiered design.  Reusing soil and stones will reduce the amount of both necessary for 
outside purchase, though around 75 cubic feet of extra soil will be required. 
 

Construction 
 
If plants, soil, and other supplies are purchased before work begins, we estimate the construction 
process can be completed by twelve volunteers in two 7-8 hour work days. The proposed 
schedule suggests splitting the rain garden construction into two separate weekends. Weekend 1 
focuses on the two most laborious tasks: redirecting the drain pipe and excavating excess soil. 
Weekend 2 is dedicated to completing the proposed rain garden design. The amount of time 
needed for each task was estimated conservatively and may take less time than indicated, 
depending on the volunteers. Having volunteers with shovels, hand-shovels, and a few 
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wheelbarrows will significantly speed the construction process, but we believe this will be a 
fairly simple and short construction project overall. A Task Flow is shown below in Table 2, 
below.  
 

Table 2: Construction Task Flow 

 
 

 The number of volunteers estimated for each task and the time for completion of that task are shown 
below in Table 2.  

 
Table 3: Construction Hours 

 
 

Recommendations 
 
We recommend volunteers purchase supplies from a combination of local arborists and hardware 
stores, and construct a rain garden behind Bryker Woods Elementary.  Our designed rain garden 
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is a two-tiered rain garden occupying the area between two sidewalks, though other proposals 
contain alternate designs.  If our design is adopted, we recommend that plants native to central 
Texas be planted in the rain garden, and a nearby rain gutter redirected.  If the specified 
drainpipe was redirected, the rain garden would collect and store runoff water from a large 
portion of the roof that is currently funneled onto a sidewalk.  The rain garden would self-
sustaining after fully grown, and would serve as a beautiful addition to the campus and 
educational fixture for students.   
 
After the initial garden construction is finished, the City of Austin’s rain garden guide 
recommends rain gardens be watered frequently until plants are fully developed.  This watering 
can easily be done by students, and would make a great addition to any science classes teaching 
students about plant growth or the water cycle.  There are also several improvements that 
stakeholders may wish to consider in the near future for the rain garden.  While not included in 
our designs, a birdbath and/or birdfeeder would be fairly easy to incorporate into our rain garden 
design.  Both of these additions would need frequent upkeep (cleaning the birdbath, refilling the 
birdfeeder), but this upkeep would be easy for students to perform under supervision of a teacher 
or parent.  Another possibility includes adding a small weather station to the rain garden, which 
could collect information about rain, air moisture, temperature, and wind speeds.  A weather 
station would probably be too complex for most elementary students to successfully maintain, 
but if a science teacher wanted to assume responsibility it could easily be used to educate 
students about weather and climate information.   
 
Finally, several years after construction, stakeholders may wish to trim the plants, redesign/re-
arrange the garden, or replant flowers after a particularly tough drought.  All of these tasks can 
be performed by students, if given the proper safety information and supervision from teachers 
and parents.   
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