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Grant Program Helps Fund Best Management 
Practices for Irrigated Agriculture 
by Erin McCathy, Resource Conservation District of Santa Cruz County

The Resource Conservation District of Santa 
Cruz County is wrapping up a three-year 
project funded by a US EPA Clean Water 
Grant through an agreement with the State 
Water Resources Control Board. The goal of 
the project was to reduce pesticide loading 
and toxicity to surface and groundwater in the 
Pajaro River watershed by collaborating with 
growers and landowners and providing cost-
share funding to implement a variety of volun-
tary management practices.

Grant partners, including Loma Prieta RCD, 
UC Davis Marine Pollution Studies Lab, UC 
Cooperative Extension, CDPR, NRCS, and 
other knowledgeable members of the Technical 
Advisory Committee selected priority areas 
for outreach to growers and landowners, and 
helped select project sites.

Nine farms in the upper and lower Pajaro Water-
shed implemented projects ranging from tried and true practices like hedgerows and grassed filter strips, to more innovative, 
multistep, collective systems incorporating biochar filtration. This equates to a total of 1,685 irrigated agricultural acres that 
receive water quality benefits from these grant funded projects.

Three of the projects—a hedgerow planted by elementary school students, a grassed waterway with biochar filtration, and a 
woodchip bioreactor combined with a carbon biochar filtration system—are highlighted in this newsletter.

Creating an Integrated Vegetated Waterway to  
Provide Multiple Treatments For Surface Water  
Runoff on Agricultural Lands
One outcome of the Pajaro Toxicity Reduction Project is the conversion of a shared, agricultural drainage ditch to a 
grassed waterway including biochar filtration. This project is an example of how multiple treatment practices can be used 

in a single system to achieve the most comprehensive benefits.

The 500-ft section at the tail end of a shared, agricultural drainage ditch was 
converted to a grassed waterway, incorporating carbon filtration using biochar. 
The ditch collects tile drainage and surface water from up to 300 irrigated acres of 
strawberry and vegetable crops.  The grassed waterway works as a vegetated treat-
ment system that collects and treats water as it makes its way toward the Watsonville 
Sloughs. 

Why a grassed waterway? Grassed waterways have been shown to provide multiple 
benefits to water quality on agricultural lands. By stabilizing soil, vegetation in the 
waterway can prevent erosion of the sides of the waterway. Vegetation can also 
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promote water infiltration, and can slow the flow of run-off; thereby settling out suspended fine sediments.  Vegetated 
waterways have been shown to accelerate the breakdown of some pesticides and nutrients from agricultural run-off. 

Many farms have agricultural drainage ditches. In some cases, these ditches may offer opportunities to implement water 
treatment practices without having to give up much cropped acreage for space.  

Why incorporate biochar in a grassed waterway? Recent studies by project partners at UC Davis Marine Pollution 
Studies Lab (UCD) and UC Cooperative Extension (UCCE) found that vegetated waterways that incorporate additional 
remediation measures, namely carbon filtration, are more efficient for reducing a wider range of pesticides.  

Selecting the best site. The site selection was first and foremost based on the interest and willingness of the landowners 
and growers on the adjacent fields to implement a water quality improvement project and to maintain the grassed 
waterway into the future. The growers already use best management practices for irrigation and soil health that will work 
synergistically to enhance the overall effectiveness of the water quality treatment. The particular section of the ditch 
chosen maximizes effectiveness by treating drainage collected from multiple fields at two ranches.  The proximity of the 
site to sensitive wetland habitat also bolstered interest in having an effective water treatment. 

Steps for installing the system. The RCDSCC worked closely with advisors and partners at UCCE, UCD, a civil engi-
neer, and the growers and landowners at the site to develop the design. The design was influenced by a similar integrated 
vegetated waterway installed by USDA Agricultural Resource Service and UCCE in Salinas, California. That waterway is 
managed and monitored by project partners at UCCE and UCD and has shown to be highly effective. 

General steps of the installation process:
Soil preparation: A grader was used to reshape the 500 foot length of the ditch into a “V” shape, with sides sloped to a 
ratio of 3:1 (3 feet in the horizontal direction for every one foot vertical).  This gentler slope is more suitable to support 
vegetation. The total planted area of the ditch is 0.18 acres. 



Soil amendment: The native soils of the freshly-graded banks were amended with 8 cubic yards of bulk biochar, which 
was raked into the top 1-2 inches of soil.  The purpose of the soil amendment was to support the establishment of native 
vegetation and to provide additional adsorptive surface area for contaminants in the ditch water.  

Irrigation: An irrigation system was installed with drip tape and a float-controlled pump at the base of the installation 
to irrigate the vegetation. Drip tape of roughly 500 foot lengths were laid along both sides of the ditch, 5 rows per side, 
spaced 12” – 14” inches apart. Roughly 5,000 total feet of 7/8” tape with a .33 rate, was used. Drip tape lateral lines were 
connected to the 2” submain, adjacent to the pump. A pressure regulator downstream of the pump and filter maintained 
drip tape pressure at about 10psi. 

The drip system uses water from the waterway to irrigate the vegetation. This offers thorough treatment of the ditch water 
as it is pumped up the sides of the bank, and filters through the vegetation and biochar-amended soil as it runs down the 
sides of the banks.  

Seeding: The banks were seeded with a native 
grass seed mix (predominantly red fescue) 
and yarrow.  The vegetation composition was 
selected to minimize habitat for rodents (a food 
safety concern for some growers) and to attract 
beneficial pollinators. The combined seeding 
rate was 66lbs per acre.  Seed was lightly raked 
into the soil and rice straw was spread over the 
soil surface to prevent seed from desiccating 
between irrigations. 

Weed Control: Weed seed was germinated by 
pre-irrigating with the drip system and subsequently sprayed with an organic herbicide approved for waterways. The 
ditch was periodically hand-weeded after the grass seed germinated.

Biochar installation: The next step is installation of the biochar filters. A series of geotextile 
sleeves filled with biochar will be fastened to a removable flashboard and installed in the ditch to 
aid in the filtration of water soluble pesticides. The biochar sleeves are attached to the flashboard 
by wire through holes in the board.  It is unlikely they will significantly reduce overall water flow, 
but the biochar sleeves can be easily removed if needed. 

Maintenance: The landowner was provided maintenance measures for the waterway based on 
NRCS recommendations for Practice 412 (Grassed Waterway) and based on partners’ experi-
ence maintaining similar systems that include biochar. Maintenance of the waterway includes 

repairing leaks in the drip system, trapping gophers, and weeding.  In addition, some areas with poor germination may 
need to be replanted.  Sediment will need to be periodically removed from areas were water enters the waterway.

The longevity of the biochar, or any carbon treatment system, is based on the quality and quantity of the water being treated.  
A known quantity of biochar will have a shorter period of effectiveness when treating large volumes of water that contain 
heavy loads of contaminants versus small volumes of water with lighter loads.  The landowner was provided specifications 
for geotextile sleeves and sources of biochar. Partners will coordinate with the landowner to periodically assess the biochar 
to determine the need to replace it.  Based on estimates from similar projects, partners expect that the biochar will need to be 
replaced every two to three years.  The spent biochar can be disposed of on adjacent fields or roads.

Species and seeding rate for the grassed waterway
PLANT SPECIES COMMON NAME LBS OF SEED
Achillea millefolium Yarrow 1

Agrostis pallens Bentgrass 1
Deschampsia caespitosa Tufted hairgrass 1
Fescue rubra “molate” Red Fescue Molate 8
Koeleria macrantha Junegrass 1

TOTAL POUNDS OF SEED for .18 acres 12



A Collective, Multi-step Water Treatment System 
in the Watsonville Slough 
The Resource Conservation District of Santa Cruz County (RCDSCC), the Land Trust of Santa Cruz County (LTSCC) 
and others partners have been collaborating since 2010 to manage the Watsonville Slough Farm for the multiple benefits 
that it provides to the community.  Grant funds from the Pajaro Toxicity Reduction Project were used to build an additional 
water filtration step into a collaborative water treatment project that partners have worked to install at this site.  

The Watsonville Slough Farm sits at the center of the lower Pajaro River watershed, among a network of sloughs that 
make up the Watsonville Slough ecosystem. These freshwater wetlands support a crucial resting place for many species of 
migrating birds and are home to 23 threatened or endangered species, including the California red-legged frog. Portions of 
the Watsonville Slough Farm and the neighboring land are used for production of vegetable and berry crops, making the area 
a source of healthy food and a vital component of our local economy.  

While developing management plans to support the multiple functions of the Watsonville Slough Farm, partners including 
LTSCC, RCDSCC and Watsonville Wetlands Watch set aside 41 acres to restore wetland vegetation and hydrology, and 4 
acres to create a water treatment system to treat runoff from about 160 acres of strawberry and vegetable crops that drains 
through the area as it moves toward the Watsonville Slough.  The idea was to route the runoff through a multi-step water 
treatment system, and then discharge treated runoff to Watsonville Slough. It would also serve as a demonstration site for the 
community.

In 2016, the partners began a project to restore wetland vegetation 
and hydrology at the site, and a passive water quality treatment 
system (a woodchip bioreactor) that discharges to a grassy swale, 
which further filters water moving from neighboring farmlands to 
the slough. 

Partners leveraged grant funding from the State Water Board 
managed by RCDSCC to install a denitrifying woodchip bioreactor 
at the site. The bioreactor is designed to reduce concentrations of 
nutrients in tile drain runoff leaving the neighboring farms. A 1,500 
gallon tank was installed to collect tile drain water and direct it into 
the bioreactor. Currently tile drain water from 60 acres is delivered 
to the bioreactor, with a long-term goal of receiving water from the 
full 160 upstream farm acres. The bioreactor is 150 ft long by 55 ft 
wide and 5 ft deep, and is filled with 440 cubic yards of woodchips. Denitrifying bioreactors create anaerobic conditions for 
bacteria to remove nitrate using a carbon-rich media (in this case woodchips) as a food source for the bacteria. The effective-
ness of the bioreactor was monitored several times in 2017, and showed nitrate reductions of 70 to 96%. 

Species and seeding rate for the grassed waterway
PLANT SPECIES COMMON NAME LBS OF SEED
Achillea millefolium Yarrow 1

Agrostis pallens Bentgrass 1
Deschampsia caespitosa Tufted hairgrass 1
Fescue rubra “molate” Red Fescue Molate 8
Koeleria macrantha Junegrass 1

TOTAL POUNDS OF SEED for .18 acres 12



In 2019, RCDSCC and LTSCC added 
a third water treatment filtration step 
using funding from the State Water 
Board grant, the Pajaro Toxicity Reduc-
tion Project.  This project funded the 
installation of a biochar filtration system 
downstream of the bioreactor.  The 
biochar filter augments the benefits of the 
bioreactor by reducing concentrations of 
soluble pesticides that may have passed 
through agricultural soils, and that were 
not removed in the bioreactor. Biochar 
has the unique quality to adsorb (or 
adhere to) micropollutants, like water 
soluble pesticides, dissolved in the water. 
The biochar filter consists of a 760-liter 
fiberglass tank containing approximately 
600 liters of biochar.  Outflow of the 
biochar filter passes through the vege-
tated swale and into Watsonville Slough.  

The integrated water treatment system is 
a wonderful example of how a collective 
effort can have multiple benefits both to 
the downstream natural resources, and to 
the upstream landowners and growers. 
It demonstrates how water treatment 
systems can be designed to be cost effec-
tive and flexible, treating drainage from 
one or multiple farms, located in unique, 
ecologically sensitive settings. 

For more information, or if you are inter-
ested in pursuing a similar project, contact the Resource Conservation District of Santa Cruz County at (831) 464-2950 or 
info@rcdsantacruz.org.

Local Students Plant a Hedgerow to Help  
an Organic Farm
Reprinted with permission from the Santa Clara Valley Open Space Authority

What do you get when you bring two buses of enthusiastic elementary school students to an Open Space Authority agricul-
tural property? Environmental restoration on an epic scale!

January 31, 2020, 72 third graders from Gilroy’s Rucker Elementary School completed restoration work in a critical water-
shed at the Pajaro River Agricultural Preserve, owned by the Santa Clara Valley Open Space Authority. Their mission: 
planting a native hedgerow along the edge of the organic farm field. 

The event was part of the Pajaro River Watershed Toxicity Reduction Project, a larger 3-year project aimed at improving 
water quality in the Pajaro Watershed.  The project is headed by the Resource Conservation District of Santa Cruz County 
(RCD) and funded by the US Environmental Protection Agency and the California State Water Resources Control Board. 

“Soluble pesticides, such as neonicotinoids, 
like nitrate pose a daunting management 
problem. Agricultural management prac-

tices, which traditionally focus on preventing 
erosion and sediment transport, may not be 
sufficient to protect downstream beneficial 

uses. Biochar and bioreactors may be simple, 
cost effective, and transferable approaches 

that can address this challenge.”

- Bryan Largay, Conservation Director at the LTSCC



Partnering with the Authority, Point Blue Conservation 
Science led the day’s restoration activities as part of its 
innovative program, Students and Teachers Restoring a 
Watershed (STRAW). Earlier in the school year, Point 
Blue visited the students’ classrooms to give lessons on 
topics of watershed science and local agriculture. With this 
knowledge about the importance of healthy watersheds 
and restoration, the third graders set out to plant a variety 
of native, climate-smart shrubs along the property’s edge.

According to hedgerow consultant Sam Earnshaw, native 
hedgerows like the one planted by the students have over 
a dozen benefits. These lines of closely planted shrubs 
improve water quality, attract pollinators, provide wildlife 
habitat, serve as windbreaks, provide erosion protection 
and weed control, and more. The drought-tolerant shrubs 

were selected for their staggered flowering and seeding periods to provide year-round resources for pollinators and benefi-
cial insects. For the Pajaro River Agricultural Preserve, hedgerows are also instrumental in allowing the current farmer, Luís 
Urias of UC Farms, to succeed as a newly organic-certified grower, because they act as filters to reduce pesticide drift from 
neighboring non-organic farms. The hedgerow will also help to intercept pesticide drift and keep it from entering nearby 
Llagas Creek, a tributary to the Pajaro River.

One parent chaperone commented on the special impact of working on land so close to home: “This is where our food 
comes from,” she said. “We have to help it.”

Watching the students work, Jenni Benson, Senior Project Manager at Point Blue, remarked on the monumental change 
the property has seen since the Authority took ownership back in 2014 and 2016. “The amazing transformation that has 
happened out here is really incredible,” she said.

For most of the foggy morning, students worked in small groups to transplant shrubs from nursery pots into the earth.

“Me and my team went all the way to the end!” exclaimed one student.

And they did. In less than three hours, the students completed 1,400 feet of planting, stretching from the road to the proper-
ty’s irrigation canal.

At the closing circle, Isaac of Point Blue thanked everyone for the successful day. “We really appreciate everything you did 
today, and we hope that when you drive past the property you will see the plants growing bigger and bigger,” he said.

When asked what the students took away from the 
activity, responses ranged from literal to a little more 
profound.

“I learned that compost gives the plants nutrients to 
help them grow,” said one student. Another reflected, 
“I learned that you have to keep working hard to reach 
your goals.”

Galli Basson, Authority Resource Management 
Specialist, noted the intangible benefits of engaging 
students in local restoration work.

“Letting kids work on a meaningful project and get 
dirty, have a fun day, and be part of something in their 
community... It’s something you just can’t measure.”
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Funding for this project has been provided in full or in part through an agreement with the State Water Resources Control Board and 
the U.S. Environmental Protection Agency under the Federal Nonpoint Source Pollution Control Program (Clean Water Act Section 
319). The contents of this document do not necessarily reflect the views and policies of the State Water Resources Control Board, nor 
does mention of trade names or commercial products constitute endorsement or recommendation for use.
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