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Executive Summary 
 
The City of Santa Maria (“City”) received grant funding of $1,250,000 from the State Water 
Resources Control Board (“State Water Board”) under the Proposition 84 Irrigation and 
Nutrient Management Grant. The project goal was to utilize grant funding and City-match 
funding to construct a woodchip biofilter downstream of Bradley Channel to treat 
agricultural runoff from more than 5,000 acres of irrigated farmland to a nitrate level below 
10 mg/L-N, the municipal drinking water maximum contaminant level for nitrate. 
 
The project consisted of a woodchip biofilter and included a feasibility study, pilot project, 
design, construction, and startup and evaluation. Construction for this project was 
completed in July 2017 and the biofilter became operational in July 2017. 
 

 

  
Figure 1: Completed Project 
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Background 
 

City of Santa Maria Municipal Water Supply 
 
The City is a full service municipality that provides water supply to a population in excess 
of 100,000. Current water demand is approximately 12,000 acre-feet (“AF”) per year. The 
City has two sources of supply: imported State Water and local groundwater from the 
Santa Maria Valley Groundwater Basin.  
 

Local Groundwater 
 
The City has sufficient groundwater wells to meet production needs for daily water 
demand. The local groundwater supply is healthy; in the midst of the latest multiyear 
drought, there was no shortage of local supply to meet both domestic and agricultural 
needs within the Santa Maria Valley. Local groundwater is blended with available State 
Water to maximize supply and optimize water quality. 
 

Imported State Water 
 
The City began taking deliveries of State Water in the 1990s to maximize its water supply 
and to help resolve wastewater treatment plant discharge issues associated with total 
dissolved solids (“TDS”), and salts generated from the use of water softeners. Imported 
State Water is generally softer, lower in TDS, and lower in nitrate.  
 
The City has an allocation of 16,200 AF of imported State Water. Various factors affect 
how much imported State Water is available to the City each year, including hydrologic 
conditions such as Sierra snowpack, environmental conditions such as smelt populations, 
and water storage conditions such as existing water supply in Oroville Reservoir. Over 
the course of the last ten years, the availability of State Water has ranged from five 
percent to 100 percent. In years of low State Water supply, imported water is augmented 
with local groundwater. In addition, the State Water system is taken out of service for 
maintenance for two to three weeks each year; during that time, the City relies on local 
groundwater.  
 

City of Santa Maria Municipal Water Quality 
 
Water quality issues associated with the City’s local water supply have become 
increasingly challenging. The local water has high TDS, hardness, and nitrate. Over the 
years, nitrate concentrations within municipal water supply wells have generally risen. 
Figure 2 shows nitrate levels in two representative wells in the City. The trend shows 
increasing nitrate concentrations over time.  
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The City evaluated various ways to address water quality concerns. In 2009, wellhead 
treatment was studied, but the City determined that such treatment would cost tens of 
millions of dollars. In 2009, City Municipal Well 14 had nitrate levels exceeding the 
maximum containment levels (MCL) prescribed by the United States Environmental 
Protection Agency. However, water produced from an adjacent well with screens starting 
at 500 feet deep had virtually no nitrate. The City postulated that the lower groundwater 
basin had lesser nitrate concentrations than the shallower groundwater basin. In 2010, 
the City installed a packer in City Municipal Well 14 to limit pumping to only the deep 
aquifer. The packer was installed at a depth of 450 feet to block production from the 
shallow groundwater table. This resulted in an immediate decrease in nitrate 
concentration in the water produced from the well, as shown in Figure 3.  
 
Although isolating wells from producing water from the shallow aquifer is a swift and cost-
effective way to solve nitrate issues in the municipal water supply in the short-term, it is 
not believed to be a long-term solution. The groundwater basin’s shallow and deep 
aquifers are connected; it is a common belief that as water is removed from the deeper 
aquifer, shallow water that is high in nitrate will percolate into the deep aquifer and 
contaminate it. Unless nitrate is kept from entering the aquifer initially, it will become 
necessary to remove nitrate through wellhead treatment at substantial cost to the City. 

Figure 2: Historical Nitrate Trends in Representative Municipal Supply Wells 
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Figure 3: Impact of Packer on Nitrate Concentrations 

Santa Maria Valley Groundwater Assessment 
 
In 2012, the Integrated Regional Water Management Program in Santa Barbara County 
was awarded a planning grant as part of a Proposition 84 Integrated Regional Water 
Management Plan. A groundwater assessment was prepared to evaluate sources, and 
transport and fate, of salts and nutrients in surface and groundwater within the Santa 
Maria Valley. The assessment also helped to support the development of a Salt and 
Nutrient Management Plan for the Santa Maria Valley.  
 
The assessment was developed using a collaborative process involving stakeholders 
within the Santa Maria Valley, including water purveyors, wastewater agencies, and local 
farming interests. Stakeholders evaluated options for reducing nitrogen loading within the 
Santa Maria Valley. Some of the options considered included nitrification/denitrification at 
wastewater treatment plants, wellhead treatment at municipal production supply wells 
using reverse osmosis or electro dialysis reversal, plant uptake, wetlands, or woodchip 
biofilters. Wastewater treatment plant modification and wellhead treatment are expensive, 
and plant uptake and wetlands require a significant amount of land. Woodchip biofilters 
are known to be cost effective and can be built on a small footprint. 
 
The Santa Maria Valley Groundwater Assessment final report1 included the following 
relevant conclusions:  

                                            
1 www.jimmayparkbiofilter.org/downloads/SM_GW_Assessment_SN_Report%2010_10_2013%20Final.pdf 
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 Salts loading appears to have decreased since 2000; 
 Nitrate levels have increased substantially in shallow wells, particularly in the 

western portion of the Santa Maria Valley; and 
 Nitrate levels began increasing in coastal monitoring wells in the mid to late 1980s, 

suggesting slow response to nitrogen loading that has occurred for decades. 
 
The conclusions of the groundwater assessment support similar findings of higher nitrate 
concentrations in surface water sampling provided by the Central Coast Ambient 
Monitoring Program (“CCAMP”) performed by the Regional Water Quality Control Board 
(“Regional Board”), as well as ongoing nitrate monitoring in City Municipal Wells. 
 
The Bradley Channel at Magellan Drive (“BCU”) has been actively monitored for several 
constituents including channel flow, nitrogen species, and other constituents, as part of 
the CCAMP. Samples were collected from 2000 through 2013.2 BCU, the closest CCAMP 
sampling location to the Jim May Park Biofilter (312BCU), shows a minimum nitrate of 
0.32 mg/L a maximum nitrate of 68 mg/L with an average nitrate of 20 mg/L.  
 
Figure 4 provides nitrate concentrations of samples collected from BCU for the CCAMP 
program, and shows higher nitrate in more recent years than in previous years. For 
comparative purposes, the maximum contaminant level for nitrate as nitrogen in drinking 
water is 10 mg/L, as prescribed by the United States Environmental Protection Agency. 
This data demonstrates the significant nitrogen-loading contributed from agricultural land 
adjacent to Bradley Channel. 
 
Annual loads at BCU between 2000 and 2013 were approximately 11,500 pounds per 
year for wet and dry season loads were approximately 6,000 pounds per year. Based on 
the sampling data, there is approximately 10,000 pounds of nitrogen available for removal 
from the Bradley Channel annually at the location of the Jim May Park Biofilter.   
 

 

Figure 4: CCAMP Data for Nitrate as Nitrogen 

                                            
2 Data is available at www.ccamp.org 
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Woodchip Biofilter Process Explanation 
 
All plants require nutrients to grow. One of these 
nutrients is nitrogen. Nitrogen is most readily 
available to plants in the form of nitrate. Nitrate 
is usually applied to plants in levels greater than 
can be taken up by the plants in order to make 
sure that enough is absorbed. Excess nitrate 
either runs off the property in agricultural runoff 
or is absorbed into the ground past the root zone 
of the plants and into groundwater. Converting 
nitrate to a less harmful form of nitrogen before 
it enters the groundwater helps protect the 
drinking water supply. Once nitrate is in the 
groundwater, it is expensive to remove.  
 
Nitrate can be converted to nitrogen gas by certain kinds of bacteria. These bacteria, 
called denitrifiers, occur naturally in the environment. Denitrifiers grow when conditions 
suit them, and prefer warmer temperatures, a source of carbon, and no oxygen. Such 
conditions are typically found in marshes and bogs or other wetland-like locations. 
 
Woodchip biofilters provide both a carbon source and a place for bacteria to grow to 
convert nitrate to nitrogen gas. Those conditions encourage the growth of these bacteria 
and encourage the conversion of nitrate to nitrogen gas. The atmosphere is 80 percent 
nitrogen gas so this conversion reverts nitrate into a harmless atmospheric gas. 

Funding 
 
The State Water Board awarded Proposition 84 Agricultural Water Quality Grant Program 
funding to Cachuma Resource Conservation District (“CRCD”) to fund a project that 
reduces water quality pollutants from agricultural sources. The City and CRCD 
collaborated to develop a project that reduces water quality pollutants, with CRCD acting 
as the lead and the City performing as a sub-consultant for the project. The CRCD 
eventually relinquished project control and oversight to the City, and initiated the change 
with the State Water Board.  
 
To ensure completion of this project, the Santa Maria City Council authorized an 
agreement with the State Water Board to receive Proposition 84 Agricultural Water 
Quality Grant Program funding for the Central Coast Irrigation and Nutrient Management 
Program, Santa Maria Watershed, also known as the Jim May Park Biofilter Project. The 
Santa Maria City Council also authorized the required expenditure of the funding match. 
Following approval by all parties, the State Water Board City transferred the grant to the 
City.  
 

Figure 5: Woodchips 
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The construction cost of the project was $1,009,591, with professional services costs 
including design and construction management of $217,482 and match costs of 
$287,616, for a total capital cost of $1,514,689. 

Project Description 
 
The purpose of the Jim 
May Park Biofilter Project 
was to implement an 
agricultural tailwater 
denitrification system for 
the treatment of nutrient 
rich agricultural flows within 
Jim May Park and provide 
pollution prevention and 
reduction strategies for 
irrigation and nutrient 
management in the Santa 
Maria Watershed. An 
integrated, regional water 
management approach 
was applied for addressing nitrate in agricultural runoff and supporting municipal water 
supply in a disadvantaged community; a denitrification woodchip biofilter was installed to 
treat approximately 200 gallons per minute of discharge from over 5,000 acres of irrigated 
agricultural land that drains into Bradley Channel.  
 
Prior to the installation of this project, water from Bradley Channel discharged into a large 
waterbody constructed for flood control in Jim May Park. Water from the waterbody 
overflowed into another channel and a series of flood control basins prior to discharging 
into the Santa Maria River. Following installation of the woodchip biofilter, flow is 
intercepted from Bradley Channel via a sump and pumped into the woodchip biofilter. As 
water travels through the biofilter, a biological process converts the ammonia and nitrate 
into nitrogen gas. Once the water leaves the biofilter, treated tailwater is returned into the 
Bradley Channel. This project improves water quality by reducing pollutant loading in 
waters that typically percolate into the groundwater basin. 

Project Coordination 
 
This project required coordination with the adjacent elementary school, nearby residents, 
the County of Santa Barbara, regulatory agencies, and other City departments. This 
project also included several phases, including a feasibility study, pilot project, design, 
construction, and startup and evaluation. These topics are further discussed below. 
 

  

Figure 6: Capital Construction Costs 
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Feasibility Study 
 
In 2012, the City was participating in the development of a Salt and Nutrient Management 
Plan with other stakeholders in the groundwater basin. The City contracted with Wallace 
Group, a civil and environmental engineering firm, to develop a Feasibility Study to 
establish the viability of using wetlands-based denitrification facilities employing 
woodchips or other organic carbon, as a means of enhancing the water quality of the 
groundwater basin. This report includes background on the use of woodchip biofilters to 
remove nitrogen from water, potential locations for the biofilter within the Santa Maria 
Valley, and size and cost estimates for a location within the city that would provide optimal 
benefits and accessibility. 
 
Wallace Group’s 2012 Feasibility Study was utilized as the basis for the Jim Park Bark 
biofilter Project. Several different locations were considered, but Jim May Park, directly 
downstream of the Bradley Channel, was determined to be the location that provided the 
greatest benefit. Figure 7 provides a map overview of the project site. A copy of the study 
is included as Appendix A. 

Pilot Project 
 
It was important that the woodchips for the biofilter were the most effective to provide the 
desired results. A pilot project was conducted testing readily available local woodchips. 
The results of the pilot project are included in Appendix B.  
 
The pilot project involved placing various types of woodchips in a container and replicating 
the residence time suggested in literature. Tests were conducted for ammonia, nitrate, 
flow, alkalinity, and temperature of the water entering and leaving the biofilter. Woodchips 
tested included overs (a byproduct of composting), blonde (from construction demolition), 

Figure 7: Map Overview 
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and pine (from local trees that died as a result of the drought). The pilot project determined 
that overs performed the most consistently over time.  
 

Design 
 
The City contracted with MKN, 
a civil and environmental 
engineering firm, to design the 
biofilter based on the Wallace 
Group Feasibility Study. Several 
factors were considered in the 
design including flexibility in 
operation, access for 
maintenance, and consistency 
of design elements with the 
surrounding park. The design 
was completed in April 2016. 
 
An important aspect for operations is the use of automated controls. A programmable 
logic controller (“PLC”) was installed and programmed to control the operation of the main 
pump as well as a local shallow groundwater well. Water from the channel and the 
groundwater well enter a wet well with level sensors. Data transmitted from the level 
sensors to the PLC dictate when the groundwater well operates to maintain flow to the 
biofilter. The level sensors in the wet well also help protect equipment by shutting off the 
facilities if the wet well level exceed high or low operating ranges. 
 

Construction 
 
Following design, the project was bid for construction in May 2016, and four bids were 
received. Whitaker Construction Group, Inc., a construction company based in Paso 

Robles, was awarded the project on July 
11, 2016. Once bonding requirements 
were met, the Notice to Proceed was 
issued and a preconstruction meeting 
was held on August 25, 2016. 
Construction began in September 2016. 
The Jim May Park Biofilter Project 
website contains a time-lapse video of 
the construction. 
 
Engel & Gray, Inc., a construction, 
trucking, and environmental company, 
provided the woodchips (overs) for the 
project at a reduced rate.  
 
 

Figure 8: Design Team 

Figure 9: Project Site before Construction 
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Substantial completion of the project occurred in May 2017; however, there were issues 
with the programming of the site that required additional attention. The biofilter started up 
via manual operation in July 2017, and automated operation commenced in August 2017. 
 
Pictures of the project site before and after construction are shown in Figures 9 and 10. 

Start Up & Evaluation 
 
A Monitoring Plan (“MP”) and Quality 
Assurance Project Plan (“QAPP”) 
were developed for this project to 
provide guidance on evaluating 
operational effectiveness. After 
startup, samples of ammonia, nitrite, 
nitrate, and total Kjeldahl nitrogen 
(TKN) were collected upstream and 
downstream of the biofilter, from 
Taylor Well, and from Bradley 
Channel per the approved MP and 
QAPP. Figure 11 provides the location 
of the sampling points. Sampling 
results are included in Appendix C. 
 

Figure 10: Project Site after Construction 

Figure 11: Sampling Points 
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During post-construction sampling, there was low flow in the channel as few growers were 
irrigating. This was because most fields were in preparation for an upcoming crop cycle, 
and one of the ditches upstream was undergoing construction work. As such, the biofilter 
was primarily running groundwater for much of the early sampling. With more contribution 
from the channel, the biofilter will have a better opportunity to demonstrate greater nitrate 
removal.  
 
Flow stabilization was a challenge in 
the beginning weeks of biofilter 
operation. Early in its operation, the 
water leaving the biofilter was 
discolored, foamy, and odiferous. In 
addition, early sampling results showed 
an increase rather than a decrease in 
nitrogen. This was because the biofilter 
required a seasoning period to allow 
color and foaming agents to leave the 
biofilter and bacterial population to 
develop. Figure 12 shows the 
appearance of some of the first water to 
leave the biofilter after startup.  
 
One of the objectives of the Jim May Park Biofilter Project is to achieve an effluent nitrate 
of less than 10 mg/L-N. A shallow groundwater well was installed as part of this project 
to make sure that the biofilter would remain operational even when flow was not available 
from the channel. At the time the well was established, nitrate in the well was 7 mg/L as 
nitrogen.  
 
Table 1, shown on the next page, provides the amount of water flow entering the biofilter, 
contributions from each source water, the average flow, nitrate concentrations in the 
inflow and outflow, Taylor Well, and Bradley Channel, and the approximate pounds of 
nitrogen removed. During the first two weeks of sampling, effluent nitrate was non-detect; 
however, the total nitrogen leaving the biofilter was greater than the total nitrogen 
entering. As such, there is no estimate of pounds nitrogen removed even though there is 
no nitrate in the effluent.

Figure 12: Initial Effluent Flow 



17 
 

Table 1 
 

Date 

T
o

ta
l 

F
lo

w
, 

M
G

 

%
 F

lo
w

 f
ro

m
 

B
ra

d
le

y
 C

h
a

n
n

e
l 

B
ra

d
le

y
 C

h
a

n
n

e
l 

m
g

/L
 N

O
3
-N

 

T
a

y
lo

r 
W

e
ll
 

m
g

/L
 N

O
3
-N

 

B
io

fi
lt

e
r 

In
fl

u
e

n
t 

m
g

/L
 N

O
3
-N

 

B
io

fi
lt

e
r 

E
ff

lu
e

n
t 

m
g

/L
 N

O
3
-N

 

A
p

p
ro

x
im

a
te

  

N
it

ra
te

-N
 R

e
m

o
v

e
d

 

(i
n

 P
o

u
n

d
s

) 

8/10/2017   6.70 3.40 6.60 0.38  

8/17/2017   7.00 3.40 5.10 ND  

8/24/2017   1.70 0.88 1.30 ND  

8/31/2017 1.30 34 35.0 3.30 35.00 4.90 320 

9/7/2017 0.80 32 0.55 2.70 1.30 ND 8 

9/14/2017 0.90 17 1.40 1.30 1.60 ND 11 

9/21/2017 1.00 28 22.0 2.70 11.00 1.90 80 

9/28/2017 1.00 52 25.0 3.00 7.10 1.60 46 

10/5/2017 0.90 64 26.0 2.90 22.00 8.80 102 

10/12/2017 0.90 71 4.20 2.20 3.40 1.70 13 

10/19/2017 0.90 41 2.00 2.20 1.30 ND 7 

TOTALS 7.70  587 



18 
 

Using an average of 196 pounds of nitrogen removal per week after biofilter maturation, 
the biofilter is projected to remove approximately 10,000 pounds of nitrogen annually. 
With a total construction cost of approximately $1.5-million and a projected 20 year life, 
the cost of nitrogen removal is $7.50 per pound. 
 
As more channel water is treated and the biofilter continues to mature, the site will 
continue to optimize; the amount of nitrogen removed annually is anticipated to increase, 
and likewise the cost per pound of nitrogen removed is expected to decrease. 
 
Another objective of the Jim May Park Biofilter Project is to reduce effluent nitrate to below 
10 mg/L NO3-N, the maximum contaminant level (MCL) for nitrate in drinking water. 
Figure 13 (shown on the next page) demonstrates nitrate removal since the biofilter 
became automated. Early in its operation, there was little influent nitrate to remove, and 
the effluent results were non-detect. However, on August 31, 2017, there was substantial 
nitrate entering the biofilter and the biofilter successfully removed 86 percent of incoming 
nitrate. 
 
Figure 14 (shown on page 20) demonstrates total nitrogen removal since startup of the 
biofilter in automatic mode. For the first several weeks, due to the lack of seasoning of 
the biofilter, there is more nitrogen leaving the biofilter than entering. This is likely due to 
soluble ammonia and organic nitrogen washing off the woodchips early in the biofilter’s 
operation. It is unclear how this impacts the success of the biofilter; in the last sample, 
ammonia and organic nitrogen concentrations in the effluent are greater than in the 
influent. This phenomena is masked because of the substantial reduction in nitrate.
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Figure 13: Graph of Nitrate Removal 
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Figure 14: Graph of Total Nitrogen Removal
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Lessons Learned 
 
The Jim May Park Biofilter Project was challenging because there were no known 
biofilters of comparable size after which to model the design. There were numerous 
lessons throughout the project, including: 
 

 Plywood glue is made of urea. When used in the pilot biofilter, ammonia in 
effluent increased considerably. 

 The type of wood matters. Pine was not as effective at removing nitrogen as 
the “overs,” or composting leftovers. This may be because pine is naturally 
antiseptic and may inhibit bacterial growth. 

 Removing nitrogen from water with any appreciable biological oxygen demand 
(BOD) is difficult. The pilot biofilter first started using wastewater effluent, but 
the carbonaceous bacteria outcompeted the nitrogenous bacteria resulting in 
no nitrogen removal. 

 Nitrification requires alkalinity. 
 Flow leaving the biofilter should not be impeded. The biofilter material reduced 

flow and the material was removed from the effluent piping. A gravel pack 
around the effluent lines may be a better alternative. 

 Building without a baffle may be more efficient and cost-effective. A baffle was 
necessary for this project because of the shape of the site; however, the baffle 
caused installation issues and was the primary reason for construction cost 
overruns. 

 Plan for more maintenance access points. Additional cleanouts and sumps 
were installed after the biofilter was constructed to provide more opportunities 
for maintenance. 

 The biofilter requires start up time to develop bacteria and to season the 
woodchips. The initial water leaving the biofilter was colored, foamy, and 
odiferous; it took several weeks for the biofilter to settle in and provide quality 
results. 

Conclusions 
 
The Jim May Park Biofilter Project demonstrates that nitrate does not have to be limited 
to discharges from a single operation; it can be removed from agricultural drainage from 
multiple sites. While the biofilter has been operating for only a few months as of the date 
of this report, the data is promising that this biofilter will reduce nitrogen loading in the 
Santa Maria Valley. 
 
Although the system is being operated under specific parameters, it has been built with 
numerous flexibilities to allow different configurations to optimize its use in the future. 
Future testing may include programming adjustments that will allow more channel water 
to be pumped when it is available, as it has significantly more nitrate than the shallow 
groundwater well. In addition, the City is working with the Department of Pesticide 
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Regulation for sampling the biofilter for pesticides to test its effectiveness at removing 
pesticides. 

Community Outreach 
 
The City’s grant agreement with the State Water 
Board included provisions for providing outreach 
to property owners upstream of the project site 
and to the public at large. While upstream 
property owners did not respond to opportunities 
for free technical assistance, the City undertook 
a variety of outreach activities throughout the 
project, including: 

 
 Development of a logo for the project and an online presence, including the 

design and rollout of a new website and ongoing social media posts; 
 An October 6, 2016 letter to growers upstream of the biofilter offering free 

technical assistance on irrigation and nutrient management; 
 Collaboration with Cachuma Resource Conservation District to develop a link 

on their website promoting free technical assistance on irrigation and nutrient 
management; 

 Development of a poster describing the project, its location, and the agricultural 
properties upstream of the project;  

 Distribution of a September 29, 2016 news release promoting the start of 
construction of the biofilter project; 

 Installation of a temporary sign adjacent to the project during construction; 
 Development and distribution of a one page, full-color brochure describing the 

project; 
 An April 13, 2017 letter to growers upstream of the biofilter informing them of 

an upcoming presentation on the biofilter project at Strawberry Field Day in 
May 2017; 

 Availability of outreach funding to technical service providers; 
 Installation of a bronze permanent sign on the north side of the biofilter project 

site; and 
 Numerous presentations to diverse stakeholders and the public at large 

discussing the project and its benefit to the community. 
 
Some of these outreach activities are described in more detail below. 
 

Logo 
 
As shown in Figure 15, a custom logo for this project was developed to showcase the 
cooperation between an urban water supplier and agriculture. This logo was included on 
all project material, including correspondence, presentations, and signage.  
 

Figure 15: Project Logo 
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This logo can be reused for future projects similar in nature by updating the name of the 
project in the graphic. 
 

Website 
 
The City purchased the website domain www.jimmayparkbiofilter.org and developed 
content to provide a comprehensive project website. The website offered varying degrees 
of information related to the project. The homepage provided a succinct description and 
subpages contained more wide-ranging information and technical data. The website also 
allowed the City to share links to relevant documents associated with the project. 
 
Various analytical data about the website is provided in Appendix D. The Analytical Data 
User Source chart demonstrates that the majority of visits to the website were from direct 
URL entry. This means the City’s outreach materials, such as the letters, signs, or 
presentations, generated sufficient interest that resulted in user engagements. This chart 
also depicts the impact of social media, as the City began showcasing the project on 
social media in January 2017. As shown in the chart, website activity increased following 
social media promotions. 
 

Letters to Upstream Property Owners  
 
Under the grant agreement, the City was 
required to offer free technical assistance 
to property owners upstream of the 
biofilter. In addition to a link on the 
Cachuma Resource Conservation District 
website promoting the technical 
assistance, multiple letters were sent to 
property owners upstream of the biofilter. 
One such letter is included as Appendix E. 
The City did not receive any requests for 
technical assistance. 
 

Poster 
 
The City developed a poster for use at various meetings and presentations to illustrate 
the purpose and location of the project. The City also used this poster as a way to identify 
property owners upstream of the project. A copy of this poster is included in Appendix F. 
 

Signs 
 
Two signs were constructed and installed for this project. As shown in Figure 16, a 
temporary sign was installed at the south end of the project during construction. As shown 
in Figures 17 and 18, a permanent bronze sign was installed at the north end of the project 
at the completion of construction. 

Figure 16: Temporary Sign during Construction 
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Figure 17: Permanent Sign after Construction 

 
Figure 18: Close Up of Permanent Sign 

Presentations 
 

 California Association of Resource Conservation Districts Annual Meeting, 
November 13, 2014; 

 Central Coast Water Board Grant Kick-Off Meeting, March 12, 2015; 
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 Lunchtime Rotary, March 31, 2015; 
 Regional Technical Advisory Committee Meeting for Prop 84 Agricultural Grant 

Recipients, December 15, 2016; 
 Strawberry Field Day, May 10, 2017; 
 American Public Works Association Luncheon, September 14, 2017; 
 Morning Rotary Club of Santa Maria, September 21, 2017; 
 Sanitation Agency Manager’s Association Meeting, October 11, 2017; 
 Santa Barbara County Water Purveyors Group Meeting, October 12, 2017; and 
 Central Coast Water Board Grant Wrap-Up Meeting, October 27, 2017 

 

Brochure 
 
A full-color brochure that summarizes the project was developed and was distributed at 
all presentations. This brochure is included in Appendix G. 
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Appendix A 

Feasibility Study 

CONTINUED ON NEXT PAGE 
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Appendix B 

Pilot Project Results 
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Date NH3 - N   

(mg/L)

N03 - N    

(mg/L)

NO2 - N    

(mg/L)

TKN 

(mg/L)

Total 

Nitrogen - 

N

NH3 - N   

(mg/L)

N03 - N    

(mg/L)

NO2 - N    

(mg/L)

TKN 

(mg/L)

Total 

Nitrogen - 

N

8/10/2017 ND 3.4 ND ND 3.4 0.15 6.7 0.57 1.3 8.5

8/17/2017 ND 3.40 ND ND 3.40 0.55 7 0.89 2.4 10.00

8/24/2017 ND 0.88 ND ND 0.88 ND 1.7 ND ND 1.70

8/31/2017 ND 3.30 ND ND 3.30 2.2 35 1.4 4.2 40.00

9/7/2017 ND 2.70 ND ND 2.70 4.10 0.55 0.19 7.30 8.10

9/14/2017 ND 1.30 ND ND 1.30 ND 1.4 ND 0.51 1.90

9/21/2017 ND 2.70 ND ND 2.70 3.2 22 1.7 4.8 28.0

9/28/2017 ND 3 ND ND 3 3.3 25 1.2 4.6 31

10/5/2017 ND 2.90 ND ND 2.90 4.2 26 1.5 4.8 33.00

10/12/2017 ND 2.2 ND ND 2.2 0.38 4.2 0.3 1.6 6.1

10/19/2017 ND 2.20 ND ND 2.20 ND 2 ND ND 2.00

Taylor Well Bradley Channel

Date NH3 - N   

(mg/L)

Influent 

N03 - N 

(mg/L)

NO2 - N    

(mg/L)

TKN 

(mg/L)

Influent 

Total 

Nitrogen - 

N (mg/L)

NH3 - N   

(mg/L)

Effluent 

N03 - N    

(mg/L)

NO2 - N    

(mg/L)

TKN 

(mg/L)

Effluent 

Total 

Nitrogen - 

N (mg/L)

% 

Removal  

NO3 - N

% 

Removal 

Total 

Nitrogen - 

N

Flow, 

MG

Lbs 

nitrogen 

removed

Lbs 

nitrate 

removed

8/10/2017 ND 6.6 0.51 1.4 8.5 15 0.38 ND 21 21 94.2 -147.1 NA

8/17/2017 0.27 5.10 0.60 1.80 7.50 5.6 0.12 ND 8.9 8.90 97.6 -18.7 NA

8/24/2017 0.24 1.30 ND ND 1.30 2.3 0.12 ND 5.8 5.80 90.8 -346.2 NA

8/31/2017 2.3 35.00 1.40 4.20 41.00 3.8 4.9 0.17 7.3 12.00 86.0 70.7 1.3 308.3 320.0

9/7/2017 0.81 1.30 0.16 2.10 3.50 2.10 0.12 ND 4.40 4.40 90.8 -25.7 0.8 NA 8.0

9/14/2017 ND 1.60 ND 0.49 2.10 4 0.12 ND 3.6 3.60 92.5 -71.4 0.9 NA 10.9

9/21/2017 0.53 11.00 0.69 1.90 13.00 0.81 1.9 ND 2.7 4.6 82.7 64.6 1.0 73.4 79.5

9/28/2017 ND 7.1 ND 1.7 8.8 2.6 1.6 ND 4.3 5.9 77.5 33.0 1.0 24.4 46.2

10/5/2017 4.4 22.00 1.20 4.70 28.00 3.5 8.8 0.57 4.5 14.00 60.0 50.0 0.9 108.0 101.8

10/12/2017 ND 3.4 0.22 1.3 4.9 1.9 1.7 0.2 3.4 5.3 50.0 -8.2 0.9 NA 12.9

10/19/2017 ND 1.30 ND ND 1.30 1 0.4 ND 2.5 2.50 69.2 -92.3 0.9 NA 6.7

Values in red were non-detect, so the value shown is the Minimum Detection Limit.

Biofilter Influent Biofilter Effluent
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Appendix C 

Sampling Results  
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Date Temp (°C)
NO3 - N    

(mg/L)

NH3 - N   

(mg/L)

Total 

Nitrogen - N
Temp (°C)

N03 - N    

(mg/L)

NH3 - N   

(mg/L)

Total 

Nitrogen - N

% Removal  

NO3 - N

% Removal Total 

Nitrogen - N

4/5/2016 21.6 49.8 0.30 50.10 23.3 2.47 0.92 3.39 95.0 93.2

4/7/2016 23.0 41.7 0.75 42.45 25.2 3.27 1.25 4.52 92.2 89.4

4/19/2016 23.9 42.6 0.75 43.35 24.5 6.22 0.95 7.17 85.4 83.5

4/20/2016 7.30 44.3 0.65 44.95 7.40 3.91 1.10 5.01 91.2 88.9

4/21/2016 20.8 46.7 0.60 47.30 22.2 2.82 1.75 4.57 94.0 90.3

5/3/2016 20.5 45.5 0.65 46.15 19.7 11.4 0.65 12.1 74.9 73.9

5/10/2016 18.5 47.4 0.46 47.86 19.7 2.73 0.32 3.05 94.2 93.6

5/12/2016 18.4 45.5 0.42 45.92 18.7 4.67 0.36 5.03 89.7 89.0

5/17/2016 23.4 47.7 0.5 48.2 21.3 3.58 0.22 3.8 92.5 92.1

5/19/2016 18.4 46.1 0.08 46.18 18.5 3.86 0.24 4.10 91.6 91.1

6/2/2016 22.4 52.1 0.11 52.21 21.8 4.47 0.24 4.71 91.4 91.0

7/20/2016 22.5 45.5 0.15 45.65 23.0 6.51 0.15 6.66 85.7 85.4

7/25/2016 19.9 42.6 0.3 42.9 20.2 4.32 0.25 4.57 89.9 89.3

8/1/2016 20.7 38.1 0.95 39.05 22.2 3.45 0.25 3.70 90.9 90.5

Average 89.9 88.7

Influent Effluent

*Nitrite and Total Kjeldahl Nitrogen levels minimal
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Appendix D 

Website Analytical Data 
 

Graph: Number of Website Users by Month (September 2016 – September 2017) 
 

 
 

Graph: Data User Source by Month (September 2016 – September 2017) 
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Graph: Duration of Stay on Website by Month (September 2016 – September 2017) 
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Appendix E 

Letters to Upstream Property Owners 
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Appendix F  

Project Poster 
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Appendix G 

Brochure 
 

 
 


