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1.0 Introduction 
1.1 Background 

In 1972, Congress passed the Federal Water Pollution Control Act (FWPCA), also 
known as the Clean Water Act (CWA), to restore and maintain the quality of the 
nation's waterways. The ultimate goal was to make sure that rivers and streams were 
fishable, swimmable, and drinkable. In 1987, the Water Quality Act (WQA) added 
provisions to the CWA that allowed the EPA to govern Stormwater discharges from 
industrial activities. EPA published the final notice for Phase I of the Multi-Sector 
General Stormwater Permit program (Federal Register Volume 60 No. 189, September 
20, 1995, page 50804) in 1995, which included provisions for the development of a 
Stormwater Pollution Prevention Plan (SWPPP) by facilities discharging Stormwater. 
 
Development, implementation, and maintenance of the SWPPP will provide San 
Dieguito Academy with the tools to reduce pollutants contained in Stormwater 
discharges and comply with the requirements of the San Diego County Office of 
Education small MS4 permit. The primary goals of SWPPP will be to:  
 

● Identify potential sources of pollutants that affect Stormwater discharges to the 
site; 

● Describe the practices that will be implemented to prevent or control the release 
of pollutants into Stormwater discharges; and 
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● Create an implementation schedule to ensure that the practices described in this 
SWPPP are in fact implemented and to evaluate the plan's effectiveness in 
reducing the pollutant levels in Stormwater discharges.  

 
1.2 SWPPP Content 

 
This SWPPP includes all of the following: 

● Identification of the SWPPP supervisors with a description of their duties;  
● Identification of the SWPPP implementation team members and their duties; 
● Description of the school including information regarding the school's location 

and activities as well as a site description, three maps, and a summary of the 
Stormwater drainage system;  

● Identification of the potential Stormwater contaminants;  
● Description of Stormwater management controls and various Best Management 

Practices (BMPs) necessary to reduce pollutants in Stormwater discharge; 
● Description of the facility monitoring plan;  
● Description of the implementation schedule and provisions for amendment of the 

plan. 
 
 
 

2.0 SWPPP Drain Groups, Supervisors and Duties 
2.1 Drain Groups 

2.1.1 Parking Lot 
Aiden Clarke, Jed Jirak, Luke Walker, Luke Duncan 

 
2.1.2 High Traffic 

Justin Goad, Anna Lonsway, Mallika Seshadri, Sydney Becker 
 

2.1.3 Lunch 
Taylor Lessley, Karl Ensberg,  
 

2.1.4 Field 
Vanessa Machin, Olivia Hussey, Cruz Martinez, Gabriella Glener 
 

2.1.5 Roof 
Amber Tse, Taylor Cannon, Dylan Lee 
 

2.2 Drain Group Supervisors 
2.2.1 Parking Lot - Aiden Clarke 

 
My name is Aiden Clarke, and I am the Parking Lot Drain Supervisor. As a drain 
supervisor my main duty is to oversee the process of collection and sampling of 
stormwater from the drain. Also, I am responsible for creating the observation 
forms for my specific drain. After each collection and testing of samples, I am 
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also responsible for doing a write up describing what happened during each 
event 

 
2.2.2 High Traffic - Justin Goad 

 
My name is Justin Goad, and I am the High Traffic Drain Supervisor. I oversee 
that all of our write ups and reports are submitted to the business supervisors so 
they are put into the final presentation. In addition, I ensure that our samples are 
taken properly and that safety regulations are met. When testing is done, I help 
verify the steps are followed in the proper order and that the results are 
accurately recorded. 

 
2.2.3 Lunch - Taylor Lessley 

 
My name is Taylor Lessley, and I am the Lunch Drain Supervisor. The Lunch 
Drain Supervisor oversees rainwater collection for future assessment. This job 
also entails filling out a chain of custody for every collection. I am responsible for 
making the samples are taken using proper precautions and relinquished to the 
right person. Also I make sure the lab write ups are posted on Edmodo. 
 
 
 

2.2.4 Field - Cruz Martinez 
 

My name is Cruz Martinez. I am the Drain Supervisor for the Field Drain. My job 
for the SWPPP includes the following: collecting rain samples, write down data 
from collection, and to delegate specific job tasks for our group in order to ensure 
that all tasks are completed.  

 
2.2.5 Roof - Dylan Lee 

 
My name is Dylan Lee, and I am the Roof Drain Supervisor. I manage my drain 
group and make sure that everything gets done. It's my job to see that all the 
observations and write-ups are posted in Edmodo, so that they may later be 
inserted into the SWPPP. I also make sure that all the rain samples are collected 
correctly and get to the Sampling Supervisor, and fill out the chain of custody 
forms for the samples. 

 
2.3 Sampling Supervisors - Mallika Seshadri and Vanessa Machin 

 
Our names are Vanessa Machin and Mallika Seshadri, and we are the Sampling 
Supervisors for the SDA SWPPP internship. Our principal role is to ensure each sample 
is correctly labeled with the drain group number and the pollutant being tested for. We 
then compile individual chains of custody from each drain to form one "master" chain of 
custody. Ultimately, our goal is to make sure all samples taken on rain events are 
correctly identified and ready to be tested for lab results. 
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2.4 Equipment Supervisors - Jed Jirak and Amber Tse 
 

Our names are Jed Jirak and Amber Tse, and we are the Equipment Supervisors. Our 
job is to make sure that before every rain collection, all the materials needed for the 
collection are in the correct location and that every group has what they need to perform 
their task. After the rain collection, we prepare the samples for testing, and return other 
materials to their correct location in preparation for the next rain event. 

 
2.5 Videography Supervisors - Sydney Becker and Gabriella Glener 
 

Our names are Sydney Becker and Gabby Glener and we are the Videographers. We 
document the internship and aid the Presentation Supervisors with the script and 
visuals.  
 

2.6 Presentation Supervisors - Luke Walker and Luke Duncan 
 
We, Luke Duncan and Luke Walker, are Presentation Supervisors for SWPPP. As 
Presentation Supervisors, our job is to create a presentation broadcasting what the 
SWPPP group is attempting to achieve, and what we've done so far. We are going to 
show the amount of effort that this group has done to prevent stormwater pollution, and 
what the group is hoping to achieve in the future. This presentation will reflect the data 
and information we've collected throughout the year, along with what we as a school are 
able to do to help prevent stormwater pollution. 

 
2.7 Rain Supervisor- Olivia Hussey 

 
My name is Olivia and I am the Rain Collection Supervisor. My job is to make sure that 
when we have a rain event, everything goes smooth. I am responsible for making sure 
people know when/where to meet through announcing it, and that everyone is 
accounted for and has their equipment ready to go. I also need to ensure that people 
complete their observations and reports and have their samples and equipment 
returned. My overall objective is to make sure that rain collections are well-organized 
and successful. 

 
 

2.8 Business Supervisors - Anna Lonsway, Karl Ensberg, and Taylor Cannon 
 
Our names are Anna Lonsway. Karl Ensberg, and Taylor Cannon and we are the 
Business Supervisors. We are in charge of Assigning tasks to the drain supervisors, 
delegating, and compiling all of the work of the SWPPP interns into the final SWPPP. 
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3.0 School Site Description 
3.1 Location 

Our school, San Dieguito Academy, is located nearby the Encinitas Creek, which drains 
into Batiquitos Lagoon. Its address is 800 Santa Fe Dr, Encinitas, California. SDA teaches 
grades 9-12 with around 1,800 students. With all these students there is a lot of foot traffic 
and and crumbs which pollutes the water that we drain directly into our oceans. At SDA 
there are 3 fields and some grassy areas, making about 50% of our school permeable 
ground. The other half of the campus requires drains which lead rain water directly into our 
local oceans, polluting and harming our ocean and sea-life. To conclude we need to make 
some changes to help keep our storm drains and ocean clean.  

 
 

 
Figure A. Vicinity Map of San Dieguito Academy 

 
3.2 Site Activities 

Many activities occur on our school campus. A major activity is food consumption. During 
lunch students can eat anywhere on campus, and every time they drop a crumb or wrapper 
it pollutes the water we drain into the ocean. Another activity is sports, and students 
walking around campus. When students do this they can track sediments, oil, trash, and 
other pollutants around our campus that can be dangerous for marine life. Our parking lots 
are also a major factor that contaminate our waters. Cars can leak oils and create rubber 
buildups that are hazardous. In addition, currently we have construction going on to create 
new classrooms, however this can be harmful to our campus’ health. Overall these 
activities all contribute to the school site’s overall pollution. 
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3.3 Stormwater Drainage System 
We have five main drain locations that we study on our school site. They are the Parking 
Lot Drain, Field Drain, High Traffic Drain, Roof Drain, and Lunch Drain. Most of the 
surfaces on our campus are impermeable, with the notable exception of the field, grassy 
areas, and the planters throughout the school site. All of our drains lead directly into San 
Elijo. 

 

 
Figure B. Storm Drain Location Map 

 
3.4 Stormwater Drainage System Off-Site 

The water that reaches our storm drains throughout the school site, drains to the San Elijo 
Lagoon. It then flows into the Pacific Ocean. 
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4.0 Summary of Visual Observations 

4.1 Parking Lot 
                  December 14, 2016  

Drain Supervisors: Aiden  
Group members: Aiden, Luke W, Luke D, and Jed 
All rainfall over the parking lot flows into the drain. Visible pollutants include multiple pieces 
of paper and tissues. Occasional plastic bags and straws along with gum and paint stuck to 
the asphalt. There is high traffic from cars and kids coming back from lunch with food. Food 
could be entering the drain from the kids and rubber and fluids coming from cars. 
 
January 11, 2017 
The sample was obtained by Aiden Clarke and Jed Jirak at 11:16 am on the 11 of January 
of 2017. The sample had a yellowish-gray tint to it. The sample also had small brown and 
gray particles floating on the surface that were believed to be dirt and leaves. There was no 
slick or sheen in the sample. When shaken, the sample did not produce any foam. There 
was also no odor detected 
 
January 18, 2017 
8:44 AM 
The drain was filthy. There was dirt sediments trash and plants in and around the drain. We 
also observed oil spills very close to the drain. Paint from the red curb was flaking off and 
will end up in the drain in the next rain event. There was less trash in the watershed than 
the last observation and there was also less sediment. 
 
Today, January 18, 2017 at 8:44 am, Aiden Clarke, Jed Jirak and Luke Walker observed 
the parking lot drain. The drain was very dirty. There was dirt, sediment, trash and plants 
in and around the drain. We also observed oil spills very close to the drain. Paint from the 
red curb was flaking off and will end up in the drain with the next rain event. There was 
less trash in the watershed than the last observation and there was also less sediment in 
the watershed than the last observation.  
 
February 15, 2017 
The condition of the drain was very poor. It was fairly dirty with buildups of sediment. We 
recommend more frequent cleaning. Sediment, food, and trash was found to be entering 
the drain. This could be presenting by setting up a screen. In the area of the parking lot 
both parking and large amounts of walking take place. Adding a trash can could persuade 
the students from littering. Establishing drain maintenance would be beneficial. Finally 
many automotive fluids are probably entering the drain but could be prevented with 
permeable areas of ground. 
 
March 15, 2017 
11:30am 
Drain itself was in fairly good condition, there was much less sediment around the drain 
than usual. However, the amount of trash around the drain was more than usual. Lots of 
food-related trash directly around the drain that could be reduced by having a trash can in 
the area. 
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April 26, 2017 
8:40am 
The drain was rather dirty today. Lots of sediment is built up around the drain, and there 
are large amounts of plant debris visible within the drain itself. However, there is much less 
food trash around the drain and throughout the parking lot. The trash can for the area has 
been approved, but has not yet been implemented. 

 
4.2      High Traffic 

Drain Supervisor: Justin Goad 
December 16, 2017 
SDA High Traffic Drain Rain Sampling Observation #1 
The sample was taken by Justin Goad and Sydney Becker on December 16, 2016 at 8:25 
A.M when it was cloudy, rainy, and slightly windy. The sample had a slight yellow tint yet it 
had no odor. The samples clarity has slightly cloud even though there were no suspended 
or floating solids. There were settled solids present in the sample. No oil, foam, or any 
other indicators of storm water pollution were present. 
 
January 11, 2017 
SDA High Traffic Drain Rain Sampling Observation #2 
The sample was taken by Sydney Becker, Justin Goad, and Anna Lonsway on January 11, 
2017 at 11:15 A.M. when it was cloudy and rainy. The sample had a slight tint of white with 
no odor. The samples clarity was cloudy with suspended solids, however there were no 
floating solids. There were settled solids in the sample. There was no oil, foam, or any 
other indications of storm water pollution present in the sample. 
 

                January 18, 2017 
Overall, the surrounding areas of the drain appeared to be in a cleaner condition than they 
were in previous months. However, the condition of the drain is still poor as there is much 
rust especially along the outer edges, which are also more clogged. There are also many 
potential concerns regarding TSS in the area surrounding the drain. In many ways, the 
potential environmental threats on this drain are reminiscent of those of the field drain due 
to the nearby grass patch, the lunch area drain because of the food cart and the roof drain, 
while also being threatened by its high traffic surroundings. More specifically, this drain had 
much sediment and food wrappers in and around it. 
 
February 15, 2017 
11:20am 
Team Members: Justin Goad, Sydney Becker 
Condition of Drain 
Observations: rusted and caked with dirt with a majority of dirt on the north side of the drain 
Action/Recommendation: removing the drain and cleaning it 
Evidence of pollution entering drain 
Observations: lots of sediment, trash, plant matter 
Action/Recommendation: better trash can placement, regrowing grass in the surrounding 
area that is only dirt since it is easily eroded 
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Activity occurring in drainage area 
Observations: walking, food cart, vending machine 
Action/Recommendation: moving cart to new location 
 
Storage of materials near drain 
Observations: Nothing was stored near the drain 
Action/Recommendation: N/A 
 
Maintenance of drainage area 
Observations: sediment build-up within the Culverts around the drain 
Action/Recommendation: clean/clear culverts of sediment 
 
Spills or discharges into drain 
Observations: No recent activity 
Action/Recommendation: N/A 
 
March 15, 2017 
High Traffic Visual Observations: The condition of the drain, unfortunately, remains in poor 
conditions where the metal is becoming increasingly brittle and covered in rust. There is 
also much buildup of sediment in the grate as well as in the culverts, though there was little 
plant and food matter near the grate. In the area surrounding the drain, individuals often 
eat, purchase food from the nearby food cart, and walk from one place to another. To help 
the condition of the drain, the grate should be replaced and undergo routine maintenance, 
the food cart should be moved to another location on campus (farther from high traffic 
drains), and a recycling can should be placed near the drain.  
 
April 26, 2017 
The condition of the drain has unfortunately digressed. The drain was rusty, dirty, and 
caked with excess matter. Much sediment, grass and plastic littered the area; these items 
pose a threat as potential pollutant. These can likely be attributed to the activity around the 
area, including the food cart.  
 
In order to better the condition of the drain, the drains need to be cleaned and maintained 
more regularly and thoroughly. To bring this to fruition, we will write to the custodial staff 
and hopefully obtain a new drain maintenance routine. It would also be beneficial to move 
the food cart to another location on campus. 
 

4.3      Lunch 
December 16, 2017 
SDA Lunch Drain Rain Sampling Observation #1 
The sample was collected by Taylor Lessley and Karl Ensberg, on December 16, 2016 at 
8:22 A.M., while it was foggy and sprinkling. The sample had a brownish gray tint, however 
it had no odor. The water sample was cloudy without floating and suspended solids, yet it 
did have a small amount of dirt/soil sediment. There was no oil sheen, foam, or other 
obvious indicators of storm water pollution present in the sample. 
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January 11, 2017 
Observation #2 
This sample was taken by Karl Ensburg and Taylor Lessley, January 11 2017 at 11:19 AM. 
The weather was drizzly and windy. The drain in which the sample was taken from was 
clogged by sediments and had over flown creating a large puddle. The water on the 
pavement was a brownish tint and there were several seagull running through it. There is 
one piece of plant material floating around and little sediment in the bottom of the bottle. 
 
January 18, 2017 
Inspection time: 8:42 AM 
Observers: Taylor & Karl 
1. Condition of drain: dirty and rusty 
Action/recommendations: Sweep away sediment from perimeter of drain. For rust either 
clean or replace the grate. 
2. Evidence of pollution entering drain: there is sediment, trash and food 
Action/recommendations: Put lids on the trash cans. Make students clean up their trash  
3. Activity occurring in drainage area: Eating  
Action/recommendations: Install a food/ trash filter that is cleaned regularly 
4. Storage of materials near drain: trash bins 
Action/recommendations: Put lids on the trash bins because they do not currently have one 
5. Maintenance of drainage near area: There is excessive sediment build up and there are 
several pieces of trash 
Action/recommendations: Sweep sediment away from drain and pick up trash 
6. Spills/ discharges into the drain: There is excess sediment and decent amount of trash. 
Action/recommendations: Sweep up excess sediment. Put lids on the trash cans in the 
area. Install a filter. 
 
February 15, 2017 
11:50am 
Team Members: Taylor Lessley and Karl Ensberg 
1). Condition of drain: There was a significant amount of sediment build up both around and 
inside the drain, along with rust lining the grate.  
2). Evidence of pollution entering drain: Inside of drain was filled with sediment and it was 
falling down the pipe. 
3). Activity occurring in drainage area: Eating and walking.  
4). Storage of materials near drain: There are several trashcans within the proximity.  
5).Maintenance of drain area: Very poor. There is a significant amount of sediment both 
surrounding and inside the drain. Drain has obvious rust damage.  
6). Spills or discharge into drain: Excess sediment from negligent cleaning.  
Actions/ Recommendations: Drain should be cleaned out and around regularly. Lids could 
be put on thee trash cans. A sediment retaining wall could be build to lessen the amount of 
sediment being swept and blown down the drain. 
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March 15, 2017 
11:30 A.M. 
Karl Ensberg and Taylor 
Condition of Drain: The drain has stayed clean of sediments and some trash since we 
cleaned it 
Evidence of Pollution Entering Drain: 2 pieces of paper/trash however otherwise clean 
Activity Occurring in Drainage Area: Students eat and walk by to get to class 
Storage of Materials near Drain: There are 2 trash cans 
Maintenance of Drainage Area: Clean 
Spills or Discharges into Drain: N/A 
 
April 26, 2017 
Condition of Drain: Rusty, somewhat dirty 
Recommendation: Occasional Drain maintenance 
 
Evidence of pollution entering drain: Sediment 
Recommendation: Sweep back the sediment 
 
Activity occurring in Drainage area: Eating and foot traffic 
Recommendation: Make the trash cans more obvious to students 
 
Storage of Materials near Drain: trash cans 
Recommendation: none 
 
Maintenance of Drainage area: Sediment build up- somewhat rusty 
Recommendation: Occasional Drain maintenance 
 
Spills or discharges into drain: Sediment  
 

4.4       Field 
December 16, 2016 
December was a climactic month in terms of change to the 
drain area. We recorded certain changes in the Field drain 
area such as large amounts of soil traveling downhill to the 
drain and large amounts of leaves close to the drain itself- both 
results of many hours drains. After careful discussion 
throughout the drain visits in the month or December, we 
decided to implement a short term BMP of a bioswale 
composed of gravelly rocks and some seeds to Create plants. 
This bioswale was created directly above the concrete canyon 
leading to the drain. The bioswale and the minor rain activity 
(causing soil and leaves) were the primary events we observed in the month of December. 
 
January 11, 2017 
-water is very murky with mud and TSS 
-rain relatively heavy 
-rust from containers forming sediment 
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-leaf litter and mud 
-plastic bag and twigs towards end 
-sediment buildup blocking drainway 
Observations before next storm: 
-clean until drain area where there is sediment and leaf litter 
-plastic water bottles 
-rust 
-blockage of drain area 
 
January 18, 2017 
1) Condition of Drain 
Observations: relatively clean, loose sediment, rusty storage containers that create runoff, 
culvert clogged 
Action recommendation: clean out culvert 
 
2) Evidence of pollution 
Observations: evidence of tss and build up of trash, leaves and sticks 
Recommendation: install a bioswale 
 
3) Activity occurring in drainage area 
Observations: sports in nearby field, Drain is relatively abandoned in corner of field but 
runoff can end up there 
Recommendation: increase level of maintenance 
 
4) Storage material nearby 
Observations: rusty storage containers 
Recommendation: move containers or get better material for containers 
 
5) Maintenance of Drain area 
Observations: not maintained 
Recommendation: regular maintenance and cleanings of catch basin 
 
6) Spills or discharges into Drain 
Observations: nitrate and nitrite from fertilizer, high salt content from recycled water 
Recommendation: alternative fertilizers, less salty water 
 
March 15, 2017 
Condition: generally clean 
Recommendation: implementation of a true bio swell to filter sediment 
 
Evidence of Pollution: A few leaves 
Recommendation: None 
 
Sports: softball 
Recommendation: place signs to tell people that they should not throw trash and the 
ground 
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Storage: metal containers that are slightly eroded 
Recommendation: buy new containers? 
 
Maintenance: the drain is semi clean 
Recommendation: routine maintenance to empty sediment  
 
Spills or discharges: none 
Recommendation: continue bioswale upkeep 
 
April 26, 2017 
Drain is overall very clean. The only issue that needs to be fixed still is the sediment that 
builds up as a result of dirt and leaf litter flowing down and into the drain. We recommend 
coming up with some way to limit how much sediment ends up in the water, since TSS is 
our primary issue. Perhaps adding more bricks or a filter.  
 

4.5       Roof 
December 16, 2017 
SDA Roof Drain Rain Sampling Observation #1 
The sample was collected by Taylor Cannon, Dylan Lee, and Amber Tse, on December 16, 
2016 at 8:20 am, when it was cloudy and sprinkling. The sample itself had a slight yellowish 
tint but no odor. Its clarity was opaque but there were no floating, settled, or suspended 
solids present. There was also no oil sheen, foam, or other obvious indicators of storm 
water pollution. 
 
January 11, 2017 
SDA Roof Drain Rain Sampling Observation #2 
The sample was collected by Dylan Lee, Taylor Cannon, and Amber Tse on January 17, 
2017 at 11:17am, when it was cloudy and raining. The sample had no color or odor. It was 
clear and had no floating, settled, or suspended solids. There was also no oil sheen, foam, 
or any other obvious indicators of storm water pollution. 
 
January 18, 2017 
8:43am 
Team Members: Dylan Lee, Amber Tse, and Taylor Cannon 
Condition of Drain 
Observations: relatively clean on top, but dirty underneath the grate 
Action/Recommendation: remove and clean drain grate 
 
Evidence of pollution entering drain 
Observations: lots of sediment and leaves were inside the drain 
Action/Recommendation: trim the tree by the drain to reduce the amount of leaves 
 
Activity occurring in drainage area 
Observations: people eat and walk by the drainage area 
Action/Recommendation: redirect water to either use for other purposes or go directly into 
the drain, instead of crossing the walkway 
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Storage of materials near drain 
Observations: Nothing was stored near the drain 
Action/Recommendation: N/A 
 
Maintenance of drainage area 
Observations: sediment build-up within the drain 
Action/Recommendation: clean/clear drain of sediment 
 
Spills or discharges into drain 
Observations: excess sediment was collected in drain, but there wasn’t much pollution 
Action/Recommendation: add a filter underneath the grate to catch the sediment before it 
goes into the drain 
 
February 15, 2017 
11:20am 
Team Members: Dylan Lee, Amber Tse, and Taylor Cannon 
Condition of Drain 
Observations: relatively clean, with some sediment built up underneath the grate 
Action/Recommendation: clean around the drain once a month 
Evidence of pollution entering drain 
Observations: food, and wrappers were on and underneath the grate 
Action/Recommendation: ask students to not eat by the drain 
Activity occurring in drainage area 
Observations: some students were sitting and eating on top of the drain 
Action/Recommendation: ask students to not eat right on top of the grate or add some 
more tables nearby 
Storage of materials near drain 
Observations: no materials were stored near the drain 
Action/Recommendation: N/A 
Maintenance of drainage area 
Observations: some sediment was built-up around the drain, but it was relatively good 
Action/Recommendation: sweep/clean the drain every so often 
Spills or discharges into drain 
Observations: some dirt was settled at the bottom of the drain 
Action/Recommendation: remove grate and clean out sediment 
 
March 15, 2017 
11:30am 
Dylan Lee, Amber Tse, Taylor Cannon 
Condition of Drain: Pretty dirty underneath the grate and around the drain 
Recommendation: Clean out catch basin 
Evidence of pollution: There were many leaves, sediment, some hair, and a sticky note in 
the drain area 
Recommendation: Advise students to not eat near drain 
Activity occurring in drainage area: Students walking by 
Recommendation: Put up sign reminding students to put away trash 
Storage of materials near drain: N/A 
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Recommendation: N/A 
Maintenance of drainage area: Lots of sediment build-up 
Recommendation: Clean drain every few months 
Spills or discharges into drain: Excess sediment 
Recommendation: Add filter on top of drain 
 
April 26, 2017 
8:40am 
Dylan Lee and Amber Tse 
1.) Condition of Drain 
Observations: relatively clean with little to no rust 
Action/Recommendation: sweep away leaves from nearby tree 
2.) Evidence of Pollution Entering Drain 
Observations: some leaves, wrappers, sediment, and paper were in and around drain 
Action/Recommendation: clean Drain every six months 
3.) Activity Occurring in Drainage Area 
Observations: students walk by drain 
Action/Recommendation: remind people to throw away trash through stickers and posters 
4.) Storage of Materials Near Drain 
Observations: nothing stored near drain 
Action/Recommendation: N/A 
5.) Maintenance of Drainage Area 
Observations: little amounts of sediment build-up 
Action/Recommendation: sweep away sediment around drain 
6.) Spills or Discharges Into Drain 
Observations: paper and wrappers were underneath grate 
Action/Recommendation: take off grate and remove trash 
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5.0 Identification of Potential Stormwater Contaminants 
5.1 Parking Lot 

5.1.1      Significant Materials Entering Drain 
In the Parking Lot drain, we test for oil and grease and TSS. The drain is near 
the tire of a car. That is why we test for oil and grease, because the cars may 
have a leak and it will drip down into the drain. We also test for TSS, a fancy 
way of saying sediment. Other examples of TSS are twigs, leaves, dirt, 
break-dust (from cars), etc. It is important that we test for these because oil 
and grease and TSS can poison the water, and eventually end up in the 
ocean. 
 

5.1.2      Potential Area of Stormwater Contamination 
Pollutant research 
Parking lot  
1. Brake dust 
-comes from friction on the brake pads 
-contains chemicals such as copper and magnesium 
-brake dust is easily picked by runoff since it's very fine  
-brake dust is harmful if inhaled or consumed  
-contains carcinogens and heavy metals harmful to human and wild life health  
 
2. Oil and Grease 
-Comes from cars  
-leaks from engines and becomes absorbed in the ground  
-chemicals in mechanical oil and grease contain chemicals that are 
carcinogenic and harmful to our health  
 
3. Trash  
-comes from students eating 
-plastic and rubber  
-food 
- food contains bacteria  
 
All rainfall over parking lot flows to drain. Visible pollutants include frequent 
papers and tissues. Occasional plastic bags and straws along with gum and 
paint stuck to the asphalt. There is high traffic from cars and kids coming back 
with food. Food could be entering the drain from them and rubber and fluids 
could be coming from cars. Also lots of dirt and leaves from the planters. 
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5.1.3.       Summary of Available Stormwater Data 
2016-17 Results 
Date and time of sampling was 11:16 am, 1/11/17. The date and time of 
sample testing was 11:35 am 1/25/17. The water appearance was slightly 
cloudy. There was 5 ppm nitrate. The pH was 8. There was 1 ppm phosphate. 
Turbidity was 20 jtu. Levels of nitrates are significantly higher than the EPA 
benchmark than .68 ppm, ph falls within the benchmark range, phosphate 
levels are below the benchmark level. Rain collection occurred many hours 
after the rain event started. 
 

5.2 High Traffic 
5.2.1      Significant Materials Entering Drain 

TSS stands for total suspended solids, (which includes leaves, branches, dirt, 
etc.) and our drain has a lot of it. The amount of photosynthesis is reduced as 
well as the amount of oxygen and food. Sediment can cause diseases on 
animals because it is toxic. The sediment is produced from construction 
activities, agriculture, unpaved surfaces, and waste management. Sediment 
enters our drain, which causes these effects. 

 
5.2.2.       Potential Area of Stormwater Contamination 

The high traffic drain is mainly concerned with TSS. The most prominent 
sources of such pollutants are: soil, rock, debris, the lunch food cart that is 
parked for roughly forty minutes each day, the students that walk through 
during passing periods and breaks, runoff from roofs, flakes of paint, oxidized 
metals in the drain, BOPs from food, trashcans in the surrounding areas, and 
vending machines. While these are physical sources of pollution, the 
challenges the high traffic drain endures are mainly the result of human 
behavior and a mentality that many hold.  
 
TSS is harmful for a multitude of reasons. Suspended solids are insoluble in 
water and are therefore not biodegradable. Additionally, viruses and bacteria 
or higher level disease causing microorganisms can either attach or travel. 
TSS can also attract pesticides and carry them which would require additional 
filtration. 

 
5.2.3.      Summary of Available Stormwater Data 

2016-17 Results 
SWPPP Water Testing 
School: SDA 
Group: High Traffic 
Group members: Justin Goad, Sydney Becker, Mallika Seshadri 
Date and time of collection: 1-11-17, 11:15am 
Date and time of sample testing: 1-25-17, 11:35am 
Storm Water Tests: Nitrate, pH, Turbidity, Phosphate, Water Appearance 
Test Results: 
The water appeared slightly cloudy. The nitrate concentration was in between 
5 ppm and 20 ppm but was closer towards 5 ppm. The pH level was 8. The 
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phosphate concentration was at 4ppm. The turbidity was in the range of 
40JTU to 100JTU with it being closer to 80JTU. 

 
5.3 Lunch 

5.3.1.      Significant Materials Entering Drain 
The significant materials would be TSS, which is total suspended solids, or 
dirt. We also find BOD, which is bio oxygen demand, which is something that 
sucks up all the oxygen in the ocean that the fish need. Last there is all the 
messy little students, they drop food on the ground, drop papers, and pour 
milk from the cafeteria all over the ground. They are crazy, and those are the 
significant materials for our drain. 
 

5.3.2.      Potential Area of Stormwater Contamination 
Pollutant report 
Drain team: Taylor & Karl 
Drain Supervisor: Taylor Lessley 
Pollutant: BOD 
BOD stands for Biochemical Oxygen demand. The source is from students 
because during lunch they drop food particles . BOD is harmful and clogs the 
drains. 
Pollutant: TSS 
TSS is Total Suspended Solids. It is normally found in commonly in rock and 
soil fragments (dirt and debris from roads and vehicles). The source is the 
students mostly because they drop trash and food particles. Also seagull 
feces along with sediment from the grassy area upstream. Possible solutions: 
educate students, create better filtration in the grate. 
 
There are two drains in the proximity: drain 1 is at about 10 ft. the Mosaic 
Cafe's entrance and the other (drain two) is at the foot of a grassy slope 
which many people gather around during lunch.These drain are located in a 
very high traffic area with high seagull activity.Both drains are at the bottom of 
a hill which plateaus at the drains thus causing runoff water to pool in 
drainage area. Drain one is surrounded by sediment and seagull feces 
accompanied by leaves and a piece of plastic stuck in the grate. Drain two is 
littered with sediment build up, dropped food and a crushed aluminum can. 
There is a decomposing banana peel about 5 ft. upstream from drain one. 
There are also chalk drawings on the pavement which can be a possible 
pollutant if it is not non-toxic. All of the trash cans within the area have no lids 
which increases the possibility of trash blowing out of the bin and into the 
drains. The first drain is also directly across from the construction site and 
particles from the site have a very high chance of draining into it. 
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5.3.3.      Summary of Available Stormwater Data 
2016-17 Results 
SWPPP Water Testing 
School: SDA 
Group: Lunch 
Group Members: Karl Ensberg and Taylor Lessley  
Date and Time of Collection: January 11, 2017, 11:15 a.m. 
Date and Time of Sample Testing: January 25, 2017, 11:30 a.m. 
Storm Water Tests: Nitrate, pH, Phosphate, Dissolved Oxygen, BOD, 
Turbidity, Water Appearance 
The water appeared opaque. The dissolved oxygen was around 4 ppm. The 
BOD levels were low at around 0 ppm. The nitrate levels were between 0 and 
5 ppm. The pH was neutral between 6-8. The phosphate levels were high at 
around 4 ppm. The turbidity was between 40 and 100 JTU. 

 
5.4 Field 

5.4.1.      Significant Materials Entering Drain 
We are the field drain, and one of the pollutants that we have detected is 
TSS. TSS, aka "Total Suspended Solids" starts on the ground, but when 
there is stormwater runoff, the particles are picked up by the water and are 
considered "suspended". The drain is specifically collecting too much dirt, 
rocks, and dust. When it rains the water just is filled with dirt and is very 
murky. When testing for pollutants, it is important to record levels of TSS, 
because too much can be dangerous to the environment.  
 
Another one of the pollutants of our drain is nitrates. Nitrates in the ocean can 
cause seafood contamination, bacteria, and possible toxic algae blooms.  
 
Conductivity (Salt) Description: Reclaimed water is used to water our field, 
and scientists conclude that reclaimed water has more salt in it than fresh 
water, and it is a major pollutant in our drain. Salt can create an environment 
that has too much salt for certain habitats, including estuaries. 
 
A measure of the acidic qualities of the water in our drain is pH. pH stands for 
power of Hydrogen. If large amounts of hydrogen are in the water, it is 
alkaline, or basic, and if small amounts of hydrogen are in the water, it is 
acidic. A pH value of 7 means that the water is neutral.  
 

5.4.2.      Potential Area of Stormwater Contamination 
On the field itself, there were clear boundaries where the hill slopes down and 
water will run towards the drain. The field was not highly polluted, but there 
were notable pieces of paper and plastic near the fences especially. Some 
mushrooms were growing in the grass, so there is fertile soil - thus increasing 
the potential for nutrient runoff. Near the drain itself, there were a few metal 
containers that were rusting, another potential pollution source. The terrain 
was heavily eroded and covered with rocks and dead organic matter, much of 
which can easily fall into the drain. There was no visible pollution in 
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immediate proximity to the drain, but a rain storm could very easily move 
some of the trash and rust into the drain. 

 
5.4.3.      Summary of Available Stormwater Data 

2016-17 Results 
The testing for the Field drain concluded that many categories of pollution in 
our drain had reached levels that are far above EPA benchmarks. We tested 
for nitrates, pH, Turbidity, Phosphate, and Coliform Bacteria. We tested 
positive for Coliform and 5 ppm for Nitrates. We got a pH of 8 and 1 ppm of 
Phosphate. Additionally we found about 80 JTU of Turbidity in our drain 
water. The Turbidity was found to be 30 JTU over and the out Nitrates was 
actually under the benchmark of .68 mg/L. The pH fell between the 6-9 range 
and the Phosphate was under as well with 2.0 mg/L. 
 

5.5 Roof 
5.5.1.      Significant Materials Entering Drain 

Our group is testing for Coliform. Coliform is a bacteria that is found in soil, in 
the ground, and included in vegetation. This group of bacteria has long been 
an indicator of water contamination and possible presence of parasites. Most 
of the water that goes to the ocean would have a little Coliform in it because it 
is found in water. 
 

5.5.2.      Potential Area of Stormwater Contamination 
Roof Drain Group: Taylor Cannon, Dylan Lee and Amber Tse 
Pollutants description of Total Suspended Solids (TSS): TSS are found in 
rock and solid fragments, which are insoluble in water. High levels of TSS are 
associated with higher levels of disease-causing microorganism a such as 
viruses, parasites, and some bacteria. They reduce visibility of absorb light, 
which can reduce photosynthesis.  
Pollutants description of Coliform: Coliform is present in bird feces, which 
collects on roofs. They can carry viral diseases and infections, contaminating 
the water. 
 
Drain group 3: Roof drain  
We observed a high traffic walkway and popular lunch spot where students 
can drop their waste. 
We found grapes, hair, carrots, trash, and dirt. There is also a high possibility 
of bird feces, dirt, and leaves coming from the rooftop. 
 

5.5.3.      Summary of Available Stormwater Data 
2016-17 Results 
Roof Drain Lab Write Up: 
The fairly clear water in the roof drains mainly tests for coliform and TSS both 
well below the benchmark, placing coliform at 154 colonies/100ml the 
benchmark being 1000 colonies/100ml. TSS was 3.2mg/L the benchmark 
being 100 mg/L. Phosphates in our water was at 1 mg/L below the 2 mg/L 
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benchmark. Nitrates placed at 0 mg/L compared to the .68 mg/L far below the 
benchmark. Turbidity also placing at 0 NTU far below 50 NTU. 
Our ph on the higher, more basic side of the benchmark from 6-9, at 8ph. 
 

6.0 Stormwater Management Controls 
6.1 Stormwater Treatment 

There are five drains we studied: lunch, high traffic, field, parking lot, and roof. We have 
developed BMPs (Best Management Practices) that will reduce pollutants from our 
campus, which will help the ocean become cleaner. We will connect with the Encinitas 
Union School District Board and give a presentation recommending following through 
on our BMPs. 

 
6.2. Stormwater Best Management Practices 

Based on the data we have collected during the year, both visual observations and rain 
event test results, each drain group has made recommendations for BMPs. These 
recommendations include one nonstructural, one simple structural, and one complex 
structural BMP. 

 
6.2.1. All Drain Groups, Non-Structural BMPs (Educational) 

6.2.1.1. Implemented BMPs  
Rap video 
For our non-structural BMP, we chose to create a rap about SWPPP, 
along with a video. We originally planned to show this video in an 
assembly, but we missed the date to sign up for the assembly, and now 
plan to show the video in all of the classes during homeroom. Although 
our BMP is a little bit abnormal, we chose to do a rap video because we 
felt it would appeal to students, and they would pay attention to the 
message behind it. We felt it was a humorous yet proper way to appeal to 
the masses while also talking about the structure of our goals and values 
as a program. The main goal of the rap video is to make students at our 
school want to recycle more, and also to think twice before polluting our 
waterways. In the video and song, we also tried to represent how special 
of a program SWPPP is, and possibly convince students to join in future 
years to come. Our goal is that this video will make students at our school 
more aware of our program and what we aim to achieve. 
 
Flyers & Posters 
We designed and posted two posters and one flyer that we put up all 
around school to raise awareness of our message; “You are the Filter”. 
Humans are the best filter the storm drains and waterways have. 

 
6.2.1.2. Proposed BMPs 

Drain Mural 
The addition of murals around the drain or murals that integrate a drain 
into the artwork can help bring awareness to the drain and the solutions to 
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problems we have in the Stormwater Pollution Prevention Plan (SWPPP). 
Having artwork on our campus is also easily employable since many 
students on campus are talented artists. 

 
Homeroom Olympics Activity 
We decided to attempt running a homeroom olympics game to further 
educate SDA's student body about the pollution being sent to the lagoon 
and ocean from our school. It is our hope that this idea can be brought to 
fruition in the next school year. This is how the game ("Recycle Relay") 
would work: 

 
For the event, there will be three kiddie pools in the center, symbolizing 
Cardiff State Beach, The San Elijo Lagoon, and the Pacific Ocean; each of 
these locations is a destination for our campus’ pollution-filled wastewater. 
These three pools will be filled with trash. 
 
Each homeroom will have its own station, collectively forming a circle 
around the central pools. These stations will each have two hula hoops, 
one of which reading “landfill bound” and the other reading “recycling 
bound.” 

 
Participating students will then line up at their station, and once a whistle 
is blown, one student will run up to a kiddie pool of their choice, grab one 
piece of trash, return to their station, and sort it into the correct hula hoop 
(landfill or recycling). Once the piece of trash has been placed, the next 
student goes, and so on. 
 
While one student from a team is actively participating, the other members 
are free to discuss and choose more carefully where the trash belongs. 

 
Roof Drain Non-Structural  
Our non-structural BMP idea was a sticker. The sticker design had a 
downspout in orange and water coming out of the downspout in blue to 
contrast the orange, and green plants to emphasize the plant life that 
could be watered with the rain water. We also decided on using 
contrasting colors because those colors would pop and garner a little more 
attention to people walking by. We have the words “Why We Wasting 
Water” on the side next to the picture of the downspout. We decided to 
make a sticker because we wanted to bring awareness to the water that is 
being wasted by all the downpipes. We also thought about the school 
atmosphere and about how art at SDA has a huge impact on students, so 
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we wanted to incorporate art into our stickers. Our goal was to raise more 
awareness for the fact that we are wasting good water that could be 
repurposed for water plants rather than having that water run right into the 
ocean.  

 
6.2.2. Parking Lot BMPs 

6.2.2.1. Implemented Simple BMPs 
We swept around our drain and cleared out the debris, TSS and litter. 

 
6.2.2.2. Proposed Simple BMPs 

We submitted a request to the Grounds Maintenance to add a trash can 
and recycle bin to the southeast part of the parking lot to help students 
through their trash away properly instead of making the parking lot a mess 
with litter. 

 
6.2.2.3. Proposed Complex Structural BMP 

Due to the storm drain in the staff parking lot being in such close proximity 
to a large amount of cars, it provides a pipeline to bring a significant 
amount of pollutants, such as oil and brake dust, directly to the fragile 
ecosystem of San Elijo lagoon and Cardiff beach.  This is why the SWPPP 
interns believe that many positive improvements can be made to mitigate 
our schools impact on the areas many of the students here enjoy.  The 
plan for adding a drop off lane at the south end of the parking lot provides 
the perfect opportunity for these improvements to be implemented.  These 
changes include, firstly, renovating the existing green areas, such as the 
large area at the south end of the parking lot, to include a bioswale to filter 
runoff and remove harmful pollutants before they reach the drain.  The 
framework is in place for these systems as there are already planters and 
green spaces throughout the lot, but they do not function in treating 
rainwater.  For example, the long planter at the north end of the parking lot 
is in a good position to filter runoff, but there is no way for the runoff to 
infiltrate the planter.  Opening areas for the runoff to enter the planter is an 
easy solution to mitigate pollution.  The same strategy can be 
implemented in the other small planters in the parking lot.  Secondly, the 
inclusion of permeable pavers throughout the parking lot, most importantly 
around the drain itself, would be very beneficial in removing oil residue 
from the runoff before it reaches the drain. 
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In white are the areas that could be improved                       Example of a parking lot bioswale  

  

6.2.3. High Traffic BMPs 
6.2.3.1. Implemented Simple Structural BMPs 

We cleaned the area around the drain grate and removed litter and TSS. 
 

6.2.3.2. Proposed Simple Structural (Easy to Implement) BMPs 
We propose replacing the existing drains. Type of material for the drain 
should be galvanized steel or stainless steel due to its rust resistant 
qualities.   The recommended grade of stainless steel would be the 
standard of either 304 or 316. 

 
Prices for both of these materials and the dimensions of the drain can 
range from $70 to $170 
 
In addition to replacing the drains, a monthly cleaning routine should 
be added for the custodian's duties to allow for a decrease in Total 
Suspended Solids that is increased because of the materials inside it. 
Removing materials and trash from inside the drain is not possible with 
the current drain grate due to the amount of rust around the drain 
which has fixed the drain grate to the concrete around it. 
 

Replacing the grass in the quad (inside the areas watershed) 
A few options can be used for the type of grass that can be planted but the 
best option is Buffalo Grass. 
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Buffalo grass advantages: Drought resistant (needs as little as 12 inches a 
year), does not require fertilizer due to a natural need for low phosphorus 
and nitrogen levels (these are the main two chemicals found in fertilizer 
and also the main two chemicals that are pollutants from the runoff 
created from grassy areas), buffalo grass prefers loamy and clay heavy 
soil (in southern california and in the quad, this type of soil concentration is 
already present so there is no need to redo the soil), the price is low (it 
can range from $9 to $11 per pound of seeds and roughly 3-4 pounds of 
seeds can cover 1000 square feet), planted as a seed rather than rolled 
out like sod ( this can reduce the amount of debris and dust created from 
planting), the grass is extremely good in resisting against traffic (this will 
decrease the amount of erosion in the area due to its resistance), lastly 
this grass has a unique look that gives it a meadow like look (this can be 
an interesting look on campus and create a sanctuary type area for 
students since many eat lunch of pass through the area during the day). 
Buffalo Grass Disadvantages: It is a longer grass (blades are usually 5 to 
8 inches long) and the grass is usually planted by seeds ( this will force 
them to be planted during the summer to allow the grass to grow before 
students appear and start walking over) 

 
6.2.3.3. Proposed Complex Structural BMPs 

Pervious Surface 
We propose to repave the culverts with new material, either porous 
concrete or permeable pavers. 
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Porous Concrete Estimated Price: $2 to $6.50 a square foot 

 
Permeable Pavers Estimated Price: $1.50 to $5.75 a square foot 
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Both of the materials should be considered over regular concrete. In 
addition to them having a affordable price range, they also allow for water 
to return to the groundwater storage in the quad. This can reduce the 
amount of water that is needed to keep the plants healthy due to their 
ability to obtain it from the soil. 
 
Secondly, both of these can reduce the amount of TSS in the runoff that 
reaches the drain. When the water goes into the groundwater storage, it is 
naturally filtered. This reduces the total TSS that reaches our local 
waterways by reducing the output of water from this quad. 
 
We also propose creating a bioswale. General cost of creation, roughly 
$50,000. Costs include labor, plants, rocks, gravel and soil, and fixing the 
drains. Could be more if the pathway is added through the middle of it. 
 
Benefits 

● Eliminates nearly all stormwater runoff within the areas watershed 
due to the drain being elevated above the bottom of the basin 

● Allows for retention of water which will return water to the 
groundwater supply and recharge it making the surrounding area 
healthier and requiring less resources like water, fertilizer, and 
labor. 

● Helps improve the quality of the soil in the surrounding area by 
reducing the amount of standing water that can potentially cause 
the soil to be terraformed or removed from the area due to students 
walking through, wind, and water. 

● Requires very little maintenance after it has been built.  Is a self 
sustaining system where labor and water are not needed.  The only 
time labor or extra water would truly be needed is when there is too 
little water.  This can happen due to Southern California’s variable 
weather. 

 
The bioswale should be located in the west part of the quad due to the 
area having as natural slope that makes the lowest point in the west. This 
will allow for all runoff to run towards the bioswale and return to the 
groundwater. 
 
Rocks can be used to distinguish the boundary of the bioswale and where 
the grass starts.  This also adds a visually appealing area to the quad. 
There are currently three drains that would be in the area of the bioswale. 
Two of them can be removed or covered due to the one in the middle 
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being in an ideal location. The elevation of the drain that would be kept 
can be utilized for the environments advantage. It sits higher than the 
other drains. When the bioswale is dug out, this drain can be suspended 
higher than the bottom of the bioswale making nearly all water return to 
the groundwater rather than having it return to the lagoons and 
surrounding areas with potentially harmful amounts of pollutants, mainly 
TSS. 
 
Plants that can be planted inside the swale will help reduce the amount of 
runoff created by absorbing the water. The plants inside of the swale can 
also add character to the area and environment. Some types of plants to 
consider are: Torrey’s rush, common reed, broadleaf cattail, bushy 
bluestem, and mat muhly. 
 
Creating a path through it is important as well. Many students use the 
quad area to reach their next class. Noting that this is a heavy factor on 
the creation of this bioswale, adding a pathway through the bioswale will 
allow for students to cut through the quad, like they currently do, without 
destroying or degrading the plants and soil inside of it.  The pathway 
however, should be made with a material similar to permeable pavers 
which will allow for the recharging of the groundwater supply to not be 
prohibited or altered by this pathway.  Aesthetically this can add some flair 
and character to the area as well with artwork or a specific design. 
 
Another proposed BMP is add gutters to the roofs. Suggested style of 
gutter type would be K-style or half round with K-style desired. 
 
K-style advantages: 

● They are able to hold more water and are also more durable than 
half round. 

● Allow for a seamless finish which will eliminate the likelihood of 
leaks. 

● Can be made on site which allows for less seams and more 
accurate length. 

● If using aluminum as the material for it, the cost would be $4 to $9. 
 
 
 
 
 
 

31 
 



 
 

K-style examples: 

 
 
Half Round Example: 

 
Material for Gutters: 
Aluminum is the best option. It can be made on either the job site or offsite 
and brought to the site for installation. Aluminum will not rust and is one of 
the most widely used materials for gutters. This also cuts down on the 
price since it is more abundant than a material like copper. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

32 
 



 
 

 

Sketches for the complex BMPs: 
 

Bioswale:  
 
 

6.2.4. Lunch BMPs 
6.2.4.1. Implemented Simple Structural BMPs  

We cleaned the catch basin and added a finer mesh screen under the 
drain grate to reduce the amount of TSS and litter making it into the drain. 

 
6.2.4.2. Proposed Simple Structural BMPs 

The lunch drains biggest problem is that TSS (Total Suspended Solids) 
flows down from the grass hill above. Our recommendation is to 
implement a metal filtration screen that will be able to catch the excess 
TSS and prevent and slow it from entering the drain. The cost for this 
would be around 4-10 dollars. 
 
Due to the condition of the drain, we also recommending a regular and 
scheduled maintenance of the drain to prevent the excess amount of 
sediment from clogging the drain and building up the surrounding area. 
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6.2.4.3. Proposed Complex Structural BMPs 
Proposal: Rain Garden 
Where: The failed garden across from the Mosaic Cafe by the grass hill 
Why rain garden?: allows the rainwater to pool during a downpour and 
slowly percolate into the soil. It encourages lush plant growth. It is also 
appropriate for steeper slopes than regular swales can handle.  
The regulations: 
Water flows in from slope into a wide, shallow basin with flat, level bottom 
and gently sloped sides. Will be approximately 12 to 24 inches of 
fast-draining 2 inches of mulch and 6 inches of ponding depth. Berm or 
stones to stem or slow down overflow. Then plant salt tolerant plant to 
absorb the pooled water 

 
6.2.5. Field BMPs 

6.2.5.1. Implemented Simple Structural BMPs 
We cleared out all of the debris and removed the TSS and litter from the 
drain and attached culvert. We also built a mini bioswale at the beginning 
of the culvert to reduce the amount of TSS flowing into the drain. 

 
6.2.5.2. Proposed Complex Structural BMPs 

Field Drain Bioswale Design: 
Why have a Bioswale?  
Upon testing samples of stormwater entering the field drain, we found that 
one of the predominant pollutants affecting life downstream was the 
presence of suspended solids. ‘Suspended soils’ is the environmental 
term for particles of dirt in storm water which have a detrimental effect on 
aquatic ecosystems as they increase turbidity, which, in turn, inhibits 
sunlight's ability to reach lower layers of the ecosystem. This can 
significantly offput natural sunlight levels which are necessary for the 
survivability of many organisms. In our initial round of testing we found 
that the level of total suspended solids was significantly above EPA 
standards. The installation of a bioswale would be an integral part of 
mitigating this issue. The use of plants will purify stormwater as it 
approaches the drain. Mounds along the sides of the drain can act to 
reroute water and insure that it reaches the drain and does not become 
harmful runoff. Rock should surround these berms to insure that they do 
not break down or add to TSS overtime. Gravel and small stones at the 
mouth of the drain will aid in slowing the flow of rainwater and forcing 
sediment to settle out. Furthermore, on the hill adjacent to the drain, 
planting vegetation, which roots down soil, in jute netting, which protects 
landscapes from wind and water damage, and adding mounds to slow the 
flow of water would do a great deal to curtail erosion and facilitate more 
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filtration thusly limiting our schools runoff. As you can see implementing a 
bioswale and landscaping part of the area surrounding it is an extremely 
important part of making SDA a more environmentally conscious school. 
 
Bioswale Plan: 
a. Soil: The soil surrounding the drain in the area where the bioswale 
should be built is slightly acidic with a pH of 7.5. The soil is very low in 
nutrients, potash levels and phosphorus levels are depleted and nitrogen 
levels were deficient- making the soil more likely to erode. This will be 
remedied by planting the area with a variety of plants and using compost 
on the surface. It is made up of 4% clay, 22% silt and 74% sand. 
Engineered soil must be brought in to insure that water is able to filtrate 
more easily, to nourish plants and to increase nutrient levels biologically. 

 
b. Vegetation: 
1. Muhlenbergia rigens, or deer grass, is a 
perennial plant typically 3 feet tall with 2 foot 
plumes coming off the top. This seasonal grass 
is resistant to a wide variety of environmental 
conditions including drought and flooding, 
making it perfect for the area surrounding the 
drain. Furthermore, it is extremely low 
maintenance and easy to cultivate as it is a 
native plant. It also matures very fast: typically, 
the plant will become established in just one season. This can be places 
around the berms detailed later in this document as it is often used to slow 
runoff.  

 

2. Bouteloua dactyloides, also known as 
buffalo grass, can be used in the excavated 
area at the mouth of the drain. Its tolerance to a 
wide variety of extreme environmental 
conditions, including drought and flooding, 
guarantees it as a resilient, effective cover crop. 
To add, it is one of America’s premier prairie 
grasses. Because it is native, this grass is 
already well adapted to our area and will need 
minimal maintenance. 
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3. The lead plant and brushy bluestem plants detailed in the hill 
landscape portion of this document can also be incorporated into the 
bioswale to further root down soil and filtrate pollutants before they affect 
downstream ecosystems. 

 
c. Berms and structure: Using berms, we can encourage stormwater 
to flow into the field drain so that it does not become harmful runoff. I 
propose that we incorporate berms which will border the area around the 
drain  in two long segments 10 feet long by 18 feet tall  and about a foot 
wide. As the berms approach the drain the space between them will 
become narrower so that it essentially acts as a funnel. Rocks will be 
placed around the edges of these berms to prevent them from breaking 
down. This will add a slight slope to the land, encouraging filtration. On the 
outer edge of these berms, taller grass (deer grass detailed above) can be 
planted to reduce soil erosion and filter any water does not enter the catch 
basin. In the interior, smaller vegetation, more resistant to flooding can be 
placed to purify water and force sediment to settle out before it reaches 
the drain. The patch of soil right before the mouth of the drain should be 
slightly excavated so as to encourage water to gather in this area and 
further eliminated suspended solids and other pollutants before they enter 
the concrete section leading to the drain. About a foot of bioretention soil 
should be placed in this area with porous gravel and larger rocks covering 
it.  

 
Adjacent Hill Landscape Plan: 
a. Jute Netting: Jute netting, or jute matting, 
is a natural, biodegradable, woven mesh matting 
which aides in the prevention of erosion and 
encourages fledgling vegetation growth. 
Incorporating jute matting into the landscape of 
the hill will have many positive effects: it will 
stabilize the slope of the hill and protect the 
topsoil from wind and water damage, preventing 
harmful erosion which will result in runoff with 
detrimental environmental effects. To add, jute 
netting will also encourage the growth of vegetation which will be 
important in further rooting down the hills soil. Jute Netting is relatively low 
cost. While it must be replaced every couple of years this is a small price 
to pay for a significant improvement to our school. 
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b. Soil:  The soil on the hill adjacent to the bioswale sight has a 
slightly acidic pH of 6.5. The soil is very low in nutrients with 
potash,phosphorus, and nitrogen levels all depleted- making the soil more 
susceptible to erosion. This will be remedied by planting the area with a 
variety of plants and using compost on the surface. It is made up of an 
unintelligible percentage of clay, 40% silt and 60% sand. Engineered soil 
must be brought in to insure that water is able to filtrate more easily, to 
nourish plants and to increase nutrient levels biologically. 

 
c. Vegetation: 
1.  Eriogonum wrightii subscaposum, or 
Wright's Buckwheat, is a perfect cover crop for 
the hill. It can tolerate full sun or partial shade 
as well as drought. Furthermore,  it is an 
excellent, easily maintained, species which is 
known to be effective in combatting erosion. 
The silver plant also has flowers which may 
appear pink, white or reddish which will add 
aesthetic value to the hill. In addition, Wright’s 
Buckwheat is known to benefit butterflies and 
bees which we depend on for pollination. 
Beneficial insects- bees especially, are suffering the negative 
repercussions of many human impacts on nature, with colony collapse 
disorder and the effects of excessive pesticide use contributing to their 
eventual extinction. It is now more than ever that we should plant 
vegetation which benefits these species.  

  
2. Amorpha canascens, also known as 
the lead plant, would be a great option for 
hillside vegetation. It is perfectly adapted to 
our environment: lead plants are resilient 
and thrive in sunny and dry conditions. 
Moreover, they are very resistant to drought. 
The lead plant’s deep, branching, woody 
root system makes it a great choice in 
preventing erosion and runoff. To add, the 
plant will also add aesthetic value to the hill 
with its vibrant purple flowers. 
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3. Fragaria chiloensis, alternatively known 
as the beach or coastal strawberry, is a good 
option for the shadier, bottom half of the slope. 
It works well as ground cover and is native to 
coastal california. While it does require regular 
water, it is still worth considering as it is well 
known for its root system which prevents 
erosion. Furthermore, it will thrive in the sandy 
soil 

 
4. Potentilla fruticosa, or cinquefoil, is a 
plant commonly used for erosion control 
because of its extensive root systems which will 
help insure that soil is rooted down, preventing 
weathering. This plant typically grows in full sun 
or partial shade. It does require occasional 
irrigation, however, it is worth watering because 
of the root systems previously discussed. It is a 
part of the rose family, similarly to the coastal 
strawberry and it produces similar looking 
yellow flowers which will add color and interest 
to the landscape.  it is definitely worth considering occasionally watering 
and maintaining this plant because of its beneficial properties in stopping 
erosion. 

 
5. Andro pogon glomeratus, also called 
brushy bluestem, typically grows in full-sun 
conditions in wetlands. Like the cinquefoil plant, 
brushy bluestem requires slightly more 
maintenance- it needs moister soil conditions to 
thrive which may mean occasional watering- 
however, this species is renowned for its 
extensive fibrous root system which does a 
great deal to purify water and prevent erosion. 
Furthermore, bushy white seasonal flowers will 
add aesthetic value to the hill. This plant can be 
used around the bioswale as well to slow the flow of water.  
 
d. Berms and Structure: In order to slow the flow of water, we should 
add Berms to create a terrace-like landscape. Three points of elevation in 
the hill would do a great deal to encourage filtration. Furthermore, 

38 
 



 
 

moisture from this influx of absorbed water will be retained in the soil and 
it will help establish the emerging vegetation detailed earlier. Rocks should 
be placed around the edges of each berms to stop these elevated patches 
from eroding overtime 
 
Maintenance:  
The majority of the plants suggested here are native plants and will not 
need frequent irrigation (unless otherwise stated). During dry seasons, 
native species will take on a ‘dry look’ which can be remedied using 
irrigation (drip irrigation being the best option in this case), however this is 
optional and after these plants are established they should be able to 
thrive in this environment with minimal maintenance. 
 
Fertilizers and pesticides should never be applied to these plants as that 
would defeat the purpose of the creating the bioswale: preserving aquatic 
ecosystems downstream. Instead one to two inches of compost mulch can 
be applied each year to prevent erosion and curtail weed growth.  
The area should be kept neat and the mouth of the drain should be 
cleaned once every two or three months to insure that the bioswale and 
drain continue to work effectively. 
 
Thank you so much for reading this landscape proposal. It is very 
important to our school and community. We are working hard to make a 
positive difference in the world around us and we hope that you will work 
with us to make sure this plan comes to fruition.  
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 6.2.6. Roof BMPs 
6.2.6.1. Proposed Simple Structural BMPs 

The Roof Drain at San Dieguito Academy (SDA) has a very unique 
problem compared to all the other drains. The roof drain has a positive 
problem and that problem is that we are wasting perfectly good water that 
could be repurposed. The Roof Drain at SDA is located along the walkway 
on the right side of the Learning Commons. This drain primarily comes 
from a downspout that runs onto the floor and into the drain. That drain 
then leds the water right out to Batiquitos Lagoon. Our simple BMP idea is 
that we attach another pipe to the downspout and into the garden area in 
front of the Roof Drain. This would allow for all the water to be used for 
watering the plants rather than have the water wasted. This water used for 
watering the plants would save the school some money, because the 
school already have their garden beds watered, rather than having to pay 
for water. In addition to the additional pipe, we would also like to get some 
rocks. Rocks are actually extremely useful when dealing with rain. When 
the rocks are placed in front of the additional pipe this will slow the flow of 
water out of the pipe when it is raining hard. Without rocks the plants and 
the whole garden bed could get completely destroyed by the flow of the 
water or from complete flooding. Rocks also help filter out bad 
containments which is a natural process in nature. By having “filters” this 
will also improve the already clean water into even better water. 

 
6.2.6.3. Proposed Complex Structural BMPs 

Problem 
The Roof Drain at SDA is located along the walkway on the right side of 
the Learning Commons. The water that goes into this drain primarily 
comes from a rectangular area on the right side of the Learning 
Commons’ roof. Because of this, the rainwater collected at this drain was 
tested for coliform as well as TSS, or Total Suspended Solids. Coliform 
itself doesn’t cause illness, but it’s presence in water can indicate that 
pathogens are present in the water. Our coliform test results were 154 
colonies/100ml the benchmark being 1000 colonies/100ml. Again the 
results were way below the standards, making the water relatively clean. 
Infact our test results for TSS on the roof drain was 3.2mg/L the 
benchmark being 100 mg/L. Meaning that our water is extremely clean 
compared to what standards are. Coliform is a type of bacteria located in 
warm-blooded animal feces. Total suspended solids are solid particles in 
water that can be filtered. High concentrations of TSS can cause health 
problems for aquatic life, which is why all drains tested for it in their 
rainwater. When the rainwater from the roof drain was tested, it was 
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discovered to be relatively clean, with TSS and coliform levels that were 
well below the EPA benchmarks. This water is essentially being wasted as 
it flows straight to the ocean, and has the possibility to be used for 
something else. 
 

Roof Drain Rain Collection Event Roof Drain Gutter Spout 

   

 

BMP 
Instead of allowing the rainwater to go to waste, a water catchment 
system could be installed in order to collect this rain. The collected water 
could be used to water plants on campus. By doing this, the school would 
be saving water, as that section of roof can get up to 700 gallons of 
rainfall. Not only would this save the school water it would also save the 
school tons of money in the long run. The rain barrel can be placed in the 
planter outside the right window of the media center and the gutter spout 
can be altered to drain right into it. In the case of the barrel overflowing, a 
pipe could be added to direct it deep underground. A similar system has 
been implemented to Ocean Knoll Elementary School and was a success. 
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Ocean Knoll Rain Catchment System Possible Rain Barrel 

 
 

 
 

7.0 School Campus Monitoring Plan 
7.1 Visual Observations 

Members of our SWPPP team have made visual observations of our storm drains 
monthly in dry weather. We look for pollutants including trash, dirt, and other litter and 
record the facts and on a visual observation sheet.  We then summarize our findings in 
a paragraph. 

 
7.2 Rain Event Testing 

We take rain samples 2-3 times a year and only if it has been raining for at least an 
hour. Only then do we go out into the rain and fill our testing bottles with rain water 
flowing into our storm drain.  
 
We test for total suspended solids, oil and grease, nitrate, nitrite, bio oxygen demand, 
conductivity, and total coliform. Then with these samples we send them to Encina 
Wastewater Treatment Facility for them to test.  

 
7.3 BMPs 

From the test results and the visual observations we have developed BMPs (best 
management practices).  These BMPs are designed to reduce the amount of pollutants 
flowing into the drain during rain events. 
 
Next year we plan to make our BMPs that we chose a reality so that our drains are 
cleaner and nicer than ever. 
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8.0 Compliance and Reporting Requirements 
8.1 SWPPP Summary 

We will complete the plan on May 24, where we will give our final presentation. When 
we finish our SWPPP plan, and after it has been approved, the plan will be kept in the 
SWPPP meeting room where it can be used for reference and available for inspection.  

 
8.2 Training 

SWPPP interns will be responsible each year for training students, staff, parents and 
vendors according to the SWPPP management controls. 

 
8.3 Implementation Schedule 

This SWPPP is reviewed and implemented each year by the new group of SWPPP 
interns.  BMPs are updated and new activities are implemented. 

 
8.4 Record Retention Requirements 

The plan will be kept in the SWPPP meeting room. 
 
8.5 Principal Signature 

I certify this document and all attachments were prepared in accordance with a system 
designed to assure that qualified personnel properly gathered and evaluated the 
information submitted. Based on my inquiry of the persons who have developed this 
plan, the individuals directly responsible for gathering the information, the information 
submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am 
aware the recommendations in this plan are important steps in reducing the amount of 
Stormwater pollution that flows off our campus and will assist the SWPPP team in 
completing these recommendations.  

 
 

 
 
Name  __________________________________________ 
 
 
 
Title ____________________________________________ 
 
 
 
Date ____________________________________________ 
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8.6 Provisions for Amendment of the Plan 
SWPPP interns may amend this plan. 

 
 

8.7 School Board Certification 
I certify this document and all attachments have been presented to the Encinitas Union 
School District Board of trustees. I am aware the recommendations in this plan are 
important steps in reducing the amount of Stormwater pollution that flows off our 
campus and will assist the SWPPP team in completing these recommendations.  

 
 
 

Name  __________________________________________ 
 
 
 
Title ____________________________________________ 
 
 
 
Date ____________________________________________ 
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