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Project Objectives:  
 
The overall purpose of this project is to improve utilization of water resources and prevent 
contamination of local bodies of water.  This was achieved through the following objectives. 
 
1) To reduce/eliminate runoff entering storm-drains and reduce contaminants entering impaired 
water bodies by providing information and resources to Ventura County growers on ‘Best 
Management Practices’ (BMPs) and use of appropriate new technologies. 
 
2) To provide a non-regulatory liaison between growers and agencies to explore options for 
utilizing runoff water in mutually beneficial methods and to avoid unnecessary mandatory 
regulations by developing voluntary nursery programs utilizing BMPs. 
 
3) To collect baseline data, develop BMPs, and assess the value of the BMPs and new 
technologies utilized by growers to reduce runoff and contaminants within runoff. 
 
 
Summary 
 
We have developed a strong relationship with the Los Angeles Regional Water Quality Control 
Board (LARWQCB) in order to foster a cooperative spirit between regulators and growers. We 
proposed that the LARWQCB support our work with growers in their voluntary adoption of Best 
Management Practices (BMPs) to improve water quality in Ventura County.. Over the last two 
years, we mounted a considerable effort with the LARWQCB to obtain a 2.5 million dollar 
Proposition 13 grant to work with growers on water quality. Our efforts paid off, and in 
November 2003 we received notification of full funding. The grant will include one million 
dollars, which will be available to help growers pay for the cost of improvements in their 
nurseries for the purpose of reducing runoff and conserving water.  Funding will begin early 
winter 2004, which is nearly one year later than originally slated. 
 
The Hansen Trust grant was meant as a bridge to the LARWQCB Board money, to start moving 
on establishing some baseline data and designing educational programming.  The long delay in 
Control Board funding meant that for the last two years the Hansen Trust was the major source 
of money being spent on nursery water programming in the County.  This meant that our grower 
runoff project evaluations during this funding cycle were limited to those funded by the Hansen 
Trust, and the educational meetings were limited to four meetings funded by the Kee Kitayama 
Research Foundation. 
 
In 2001-2003, we conducted a series of irrigation system evaluations in Ventura County 
nurseries. We collected baseline data from each nursery so that we can measure reduced runoff 
after BMPs or new technologies are adapted. A total of 155 nurseries were contacted, and 26 
went through the consultation process and the irrigation system evaluation.   In 2003, we 
monitored runoff quantity and quality from three nurseries (Objective 3). Nitrate samples were 
analyzed using EPA-approved techniques at UC Riverside.  Data will allow comparison after 
improved management measures have been implemented at each site, under Prop 13.  
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On-site consultations continue to be offered in both Ventura County and in Carpinteria. Several 
nurseries have been evaluated for the installation of vegetative strips to filter and infiltrate runoff 
on the edges of their property.  The program was expanded to the Carpinteria Valley because of 
the immediate need for assistance with new wastewater disposal regulations issued by the 
Regional Water Quality Control Board in August, 2002. We felt that the experience gained in 
Carpinteria will later be helpful to Ventura County growers who have more time to develop 
programs to reduce runoff.   
 
We continue to take an active part in the TMDL process that is rapidly progressing for Ventura 
County watersheds.  Cooperative Extension is currently involved in the Agricultural Oversight 
Committee, which is serving as an advisory group to the Regional Board and other stakeholder 
organizations regarding impacts of agricultural activities to surface and groundwaters. This 
includes the coordination of current and forthcoming TMDLs, in particular the Santa Clara River 
and Calleguas Creek nutrient TMDLs. 
 
  
Specific Results 
 
Objective 1:  To reduce/eliminate runoff entering storm-drains and reduce contaminants 
entering impaired water bodies by providing information and resources to Ventura County 
growers on ‘Best Management Practices’ (BMPs) and use of appropriate new technologies. 
 
I. Educational Programs:  
A total of four educational programs will have been presented by January 2004 with funding 
from the Kee Kitayama Research Foundation (KKRF). This included two meetings in Spanish 
for irrigators and workers and a meeting specifically for container growers. A “dry-run” meeting 
was held for the program instructors in November 2002 at the South Coast Research Center in 
Irvine. We found that the proposed meeting format worked well for growers to determine their 
crop fertilizer and water requirements for potted plants, but was more difficult for hydroponic 
and field flowers. A modified version for field growers is scheduled for March 2004. A waiting 
list was established for a second container nursery meeting after the meeting at Bordier’s 
Nursery, held in January 2004, was filled to capacity. Future meetings to be funded by 
Proposition 13 will draw large audiences because attendance is mandatory for funding of grower 
projects and for continued ag exemption of permits by the LARWQCB.  
 
II.  Grower consultations: 
A total of 155 nurseries were contacted concerning current and future regulations and the 
possibility of matching funds for irrigation improvements.   Twenty-six nurseries had an 
irrigation distribution uniformity evaluation.  A draft checklist of ways of reducing runoff and 
contamination (see attached) was developed to measure the  number of BMPs used by growers, 
and will be used to document increased BMP implementation next year with Prop 13 funding 
once approved by the Board. The checklist also serves as a self-evaluation that growers can use 
to determine improvements that can be made in their nurseries to limit runoff. Each grower 
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participating in the Hansen Trust project went through a two-hour consultation, which included 
filling out the checklist.  
 
The program coordinator has also been available to answer questions on both regulatory and 
water management issues by telephone. Growers have been notified of this service and of other 
programs that can provide assistance in newsletter articles distributed to County flower and 
nursery growers.  
 
III.  Funds for improvements for Ventura County Growers: 
The Proposition 13 grant will provide one million dollars for the implementation of improved 
technologies and BMPs directly to ornamental producers who are willing to cost-share and who 
have met specific criteria as candidates. It will also assist in the development of BMPs for 
specific nursery crops, and educational materials that can be used statewide to provide growers 
in Ventura County with information on water quality BMPs.  Improvement plans for changes 
such as recycling systems and other efficient irrigation technologies will be developed by each 
grower with the help of Cooperative Extension personnel.  A committee of growers and 
agricultural leaders will choose projects for award based on need, severity of problem, and 
readiness to proceed with implementation. Even though we will not receive Proposition 13 funds 
until this winter, we have developed a project proposal description (see attached) and have been 
working with growers on their proposals for extensive irrigation system improvements as soon as 
the Proposition 13 money is available. In this manner, we hope to have 20-30 grower projects 
identified so that we can commence work as soon as the Prop 13 funds become available. 
Twenty Ventura County growers have already committed to this process and a number of 
proposals have already been submitted. We worked with the California Cut Flower Growers 
Association to develop a grower committee to over-see this process. Growers who serve on this 
committee are from outside the Ventura County area. This will ensure that the award process is 
fair and non-biased. We have also been working with the UC grants office and the Regional 
Board to develop methods of expediting the award process to growers. 
 
 
Objective 2:  To provide a non-regulatory liaison between growers and agencies to explore 
options for utilizing runoff water in mutually beneficial methods. . 
 
The farm advisor office is represented on the Agricultural Oversight Committee, which is 
serving as an advisory group to the Regional Board and other stakeholder organizations 
regarding impacts of agricultural activities to surface and groundwaters. This includes the 
coordination of current and forthcoming TMDLs, in particular the Santa Clara River and 
Calleguas Creek nutrient TMDLs. In addition we cooperated with the Santa Barbara County 
Resource Conservation District (RCD) in the planning of an irrigation meeting targeted for 
Hispanic irrigators and workers and in the evaluation of irrigation distribution uniformity testing. 
We have been working very closely with the Los Angeles and Central Coast RWQCB to  
provide guidance in the regulation process and have  consulted with regulatory groups such as 
Ventura County Flood Control to elucidate complex regulations for growers. 
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Objective 3:  To collect baseline data, develop BMPs, and assess the value of the BMPs and 
new technologies utilized by growers to reduce runoff and contaminants within runoff. 

 
I.   Field Research 
Base line data (see our last progress report, Objective 4) of Ventura County nurseries including 
system distribution uniformity was collected to represent efficiency before new management 
measures have been implemented. Three sites were chosen for flow monitoring and water 
quality sampling.  At Nursery Site A, continuous flow monitoring at ten-minute intervals was 
conducted for three months to determine daily and monthly variation (see Figures 1-3.) One 
hundred samples of the runoff were taken at four separate occasions. Nitrate, chloride and 
sulfate ranged from 98.1 to 531.1 ppm, 43.6 to 119.0, and 135.9 to 277.1 ppm, respectively.  
The high values for each nutrient coincided during late afternoon when runoff flows were 
reduced. 
 
The hourly average nitrate concentration (Figure 1) and the runoff flow rate (Figure 2) were 
used to calculate hourly nitrate load and the daily nitrate load from this nursery for a 24-hour 
period (Figure 3). The data revealed little variation over the three-month season that data was 
collected, which implies that weekly rotation of the sampling device is not essential. Data will 
be used to compare the efficiency and efficacy of a recycling system, which will be 
implemented in March 2004.  

 
At Nursery Site B, the attached graph (Figure 4) summarizes the flow data during the 
monitoring period of October 2002 to March 2003. During this period, handwatering was ended 
and an improved automated irrigation system installed.  There is a marked difference in runoff 
after the new installation.  Runoff that did occur after installation was due to rain events.  
During the period after installation of the new watering system, runoff was measured for nitrate, 
chloride and sulfate over a one month period at five hour intervals on three days.  Nitrate ranged 
from a low of 85.0 ppm to a high of 408.2 ppm, chloride from 31.6 to 89.6 and sulfate from 
195.3 to 706.6 ppm. Again as in a Site A, high values occurred during late afternoon when 
runoff flows were low. 
 
We began collecting data from Site C in July 2003, and data is still being collected and 
analyzed. Thus far nitrate ranged from a low of 98.1 ppm to a high of 531.2 ppm, chloride from 
43.6 to 119.0, and sulfate from 158.1 to 277.1 ppm. The flow values continue to be below the 
minimum needed for calibrating the flow meter, in spite of rotating the flow meter to areas in 
the field where plants received more irrigation. We may need to look at other ways of 
measuring nitrate loads from this site.  
 
A difficulty encountered is that we have been limited to the use of one automatic sampler that 
was borrowed from UC Riverside and had to be returned before the project was completed. This 
would not have been a problem if the Proposition 13 funding had not been delayed, because 
then we can purchase more automatic samplers. In addition, we will not be able to evaluate new 
technologies and BMPS and develop new BMPs until after more data is collected with the 
Proposition 13 funding. 
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II.   Academic Research 
Because of the lack of scientific data on many of the technical applications being studied, 
numerous literature searches and consultations with those working in this field have been 
pursued. This information is being used to advise growers and agencies, and to construct the 
most useful programs and monitoring experiments. Much of the problem associated with many 
of the technical fixes is the lack of this good scientific data. 
 
 
Potential Benefits/Impacts on Agriculture 
 
It is clear that agriculture in Ventura County is coming under closer scrutiny by regulatory 
agencies in regards to compliance with the Clean Water Act and other water quality legislation. 
Recently the LARWQCB approved a new agriculture policy and operations that do not 
participate in regional water quality programs may require permits.   Programs, such as the one 
we have developed cooperatively with the LARWQCB, will help operations comply with this 
new policy. All new agriculture policies developed by regional water quality control boards since 
the previous ag waivers were sunsetted last January must contain a monitoring component. 
Growers participating in our program have the benefit that we collect the data for presentation to 
the Board for them, and that data is pooled by watershed. In this manner, they will be able to 
maintain confidentiality. This agreement to maintain confidentiality was achieved after months 
of negotiating with the Board.  

  
Without active, aggressive work with growers to reduce runoff, the alternative could be 

increased lawsuits, future regulations, fines and citations, permitting, and eventually inability of 
growers to do business in the locations affected. 

In addition, our educational programs have been a convenience for growers who in the 
past had to travel to San Diego County to obtain training information. This is saving them 
considerable distance, expense, and time spent away from their nurseries 

  
  
 
Dissemination of Findings 
In addition to the educational program described in Objective 1.1, information concerning the 
project was extended to growers at two Pesticide Applicators Professional Association (PAPA) 
meetings held in Oxnard, at two California Association of Nurseries and Garden Centers 
(CANCG) meetings in Ventura, and at one Santa Barbara Flower Growers Association meeting 
in Carpinteria. As described in Objective II, we have participated in numerous meetings held by 
various agencies, where we have extended information concerning this project to regulators and 
others involved in water quality issues.    
 
The project has also resulted in five separate articles in CORF News, a statewide newsletter for 
the floriculture and nursery industry, as well as four articles in Greenhouse Management and 
Production (GMPRO), a national industry trade magazine. These are attached.   
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Hourly Average Nitrate Concentration of the Runoff Water
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Figure 1. The hourly average nitrate concentration runoff sampled in  
4 days at Nursery Site A. The average nitrate concentration does not change very much during a day.  
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Figure 2. The runoff flow rate observed at Nursery Site A. 
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Figure 3. Nitrate daily load from Nursery Site A. Substantial daily variation was observed from the data. The 
maximum daily load was 6494 g, minimum was 1.4 g, and the average during the period was about 3 kg.  
 
The hourly average nitrate concentration (Figure 1) and the runoff flow rate (Figure 2) were used to calculate daily 
nitrate load (Figure 3). The data revealed little variation over the three-month season that data was collected, which 
implies that weekly rotation of the sampling device is not essential. 
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Figure 4.  Irrigation runoff before and after installation of automatic irrigation system in Nursery Site B. System was 
installed in December and the only runoff after was from rainfall. 


