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Preface

2 Preface

Funding for this project has been provided in full or in part through Agreement number 03-
193-553-0 with the State Water Resources Control Board (SWRCB) pursuant to the Costa-
Machado Water Act of 2000 (Proposition 13) and any amendments thereto for the
implementation of California’s Nonpoint Source Pollution Control Program. The contents of this
document do not necessarily reflect the views and policies of the SWRCB, nor does mention of
trade names or commercial products constitute endorsement or recommendation for use.

An amount of $5,000 was allocated under the agreement for the preparation of the draft and
final project report.

This project was completed as a collaboration between Moss Landing Marine Laboratories
(MLML), the Watershed Institute at CSUMB, the Resource Conservation District of Monterey
County, Community Alliance with Family Farmers, and Coastal Conservation and Research. The
UC Davis Granite Canyon Marine Laboratory also participated as a partner in Wetland
monitoring.
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5 Executive Summary

1. This project contained the following elements:

Practice implementation on agricultural lands
Practice effectiveness monitoring in relation to water quality from agricultural

lands

Construction of a treatment wetland
Experimental operation and monitoring of the treatment wetland
Education and outreach to both growers and other community members

Biological monitoring at the Wetland site to monitor changes in populations of native

plants and birds before and after construction, and document establishment of
macroinvertebrates.

a.
b.
c.
d.
e.
2.
3.

Water quality monitoring results are summarized as follows:
a.

Practice effectiveness monitoring

Sediment loads were reduced by:

1. Sediment retention basins

2. Restoration of vegetation to erodible hillsides
There is not strong evidence that nutrient loads were reduced by most
basins monitored.

b. Wetland effectiveness monitoring

The wetland was effective at removing large fractions of nitrate and
suspended sediment inputs within retention times of several days. It was
also effective at removing ammonia, phosphate, and diazinon but over
longer retention times, and with more variance in the data. The wetland
was not effective at removing dimethoate.

Maximum removal of pollutant load continued to be indicated at the
highest pumping rates (corresponding to the shortest retention times). It
is thus recommended that actively pumped wetlands be used in
preference to passive, low-flow wetlands with respect to the goal of
reducing pollutant loads transported to downstream water bodies.

An initial estimate of the amount of similarly operated wetland required
to remove the average total load of the Gabilan Watershed is 300
hectares, or 0.9% of the watershed.
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6 Introduction

6.1 Background

The project described in this report was one of the outcomes of the Costa-Machado Water Act
of 2000, and the ensuing ballot Proposition 13. Proposition 13, a citizen approved measure,
appropriated 100 million dollars for nonpoint source control activities and an additional 90
million for coastal nonpoint source control measures throughout the state of California. The
State Water Resources Control Board manages the funding with county responsibilities
delegated to regional boards.

The following group of organizations was awarded this grant from Proposition 13 funds to
improve water quality flowing from the Gabilan Watershed and surrounding Southern Monterey
Bay Watersheds into Monterey Bay coastal waters:

e Community Alliance for Family Farmers (CAFF)
e Resource Conservation District of Monterey County (RCD)
e Moss Landing Marine Laboratories (MLML)
e Coastal Conservation and Research (CC&R)
e The Watershed Institute at CSUMB:
o Central Coast Watershed Studies (CCoWS)
o Return of the Natives (RON)

6.2 Project Goals

The primary goal of the project was to improve coastal water quality through wetland
restoration and the implementation, demonstration, and monitoring of agricultural
management practices. The project includes three components, or actions used to achieve
these goals:

e Education, outreach, implementation and monitoring of on-farm management practices
aimed at reducing source pollution,

e Water quality monitoring in the Tembladero Slough to develop annual estimates of
pollutant loading and,

e The design, construction, monitoring, and use as a demonstration site of a constructed
wetland for pollutant remediation.

6.3 Deliverables

Table 6.1 is the complete list of all deliverables submitted for the project.
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Table 6.1. Project deliverables submitted.

SUB-
TASK TASK DELIVERABLE DUE DATE DATES COMPLETED
1 PROJECT ADMINISTRATION
06/10/05 and quarterly |6/10/2005, 9/10/2005, 12/10/05, 3/01/2006,
12 Progress Reports thereafter 6/20/2006, 9/20/2006, 12/11/2006
15 Contract Summary Form 3/10/2005 3/10/2005
06/10/05 and quarterly
16 Subcontractor Documentation thereafter 6/10/2005
09/10/05 and every 6
17 Bxpenditure/invoice projections months thereafter 12/10/2005
18 Project Survey Form 3/1/2007 To be completed upon report completion
2 CEQA/NEPA DOCUMENTATION AND PERMITS
2.1 CEQA/NEPA Documentation 12/10/2005 8/10/2005
2.2 Permits 12/10/2005 12/10/2005
8 QUALITY ASSURANCE PROJECT PLAN
3.1 Approved and signed QAPP 6/10/2005 6/10/2005, 3/12/2006
3.2 Approved monitoring plan 6/10/2005 6/10/2005, 11/15/2005
4 PROJECT ASSESSMENT AND EVALUATION PLAN
[41 [Project Assessment and Evaluation Plan [9/10/2005 [3/12/2006, 6/19/2006
IMPLEMENTATION OF AGRICULTURAL BEST
5 MANAGEMENT PRACTICES (BMPs)
09/10/05 and quarterly
513 Signed landowner agreements. thereafter 6/20/2006, 9/20/2006, 12/11/2006
09/10/05 and as 9/10/2005, 12/10/2005, 6/20/2006,
5.2.2 Engineering and/or conservation design plans developed thereafter 12/11/2006
09/10/05 and quarterly |3/20/2006, 6/20/2006, 9/20/2006,
5.3.2 List of native plants propagated thereafter 12/11/2006
6 WETLANDS/RIPARIAN RESTORATION
03/10/05 and quarterly
6.1.2 Signed landowner agreements. thereafter 6/10/2005
06/10/05 and as
6.2.2 Restoration project design plans developed thereafter 6/10/2005, 3/20/06
06/10/05 and quarterly
6.3.2 List of native plants propagated thereafter 6/10/2005, 3/20/2006
12/10/05 and quarterly
6.5.1 Notification letter thereafter 3/20/2006
7 MONITORING
711 Monitoring Plan 6/10/2005 11/15/2005
7.2.2 Database of all water quality measurements made 3/1/2006 6/19/2006
7.2.3 Poster map 3/1/2006 6/19/2006
06/10/05 and quarterly  {9/10/2005, 12/10/2005, 3/20/2006,
731 Photos of restoration sites thereafter 6/19/2006, 9/15/2006, 12/05/2006
06/10/05 and quarterly  |3/20/2006, 6/20/2006, 9/15/2006,
7.4.2 Bird survey data thereafter 12/11/2006
06/10/05 and quarterly  {6/10/2005, 12/10/2005, 6/19/2006,
7.5 Benthic Invertebrate data thereafter 9/19/2006, 12/05/2006
8 DRAFT AND FINAL REPORT
8.2 Draft Project Report 1/10/2007 1/10/2007
8.3 Final Project Report 3/1/2007 5/2/2007

6.4 Study Area

6.4.1 General Watershed Description

The project’s study area occupies several small watersheds that ultimately drain into southern
Monterey Bay (Fig 6.1) including Gabilan, Quail, Chualar, and Carneros creek watersheds.
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Figure 6.1. The general project study area including the Gabilan Creek Watershed and
nearby/overlapping CALWATER “Planning Watershed” boundaries.
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6.4.2 Land use

On the valley floor, row crop agriculture is the dominant land use. Primary crops grown in this
region include lettuce, broccoli, strawberries, and artichokes. The City of Salinas is also on the
valley floor and centered within the project area. To the east lies the Gabilan Range that
supports a mixture of oak woodland and chaparral communities used primarily as cattle
grazing lands. The northern boundary of the study area is occupied by low rolling hills that
support a mixture of agriculture (primarily strawberries and artichokes), oak-savanna grazing
lands, and low density residential areas, including the town of Prunedale and neighboring
communities.

6.4.3 Climate

The climate of the northern Salinas Valley is consistent with the dominant Mediterranean style
observed throughout much of the Central California Coast with mild, wet winters followed by
warm and dry summers. Mean annual precipitation varies throughout the study area (figure
6.2) with a majority falling between the months of December and March. Winds generally blow
down the valley and serve as a key feature in regulating the overall climate especially during
summer months.

6.4.4 Soils

Soil conditions vary throughout the study area as well. In general soils on the valley floor and
lower foothill areas consist of deep layers of relatively fine sedimentary deposits of fluvial origin
(Fig 6.3). With the exception of the extreme northern most region of the study area, the surface
soils have a moderate to high erodibility potential (figure 6.4).
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Figure 6.2 Mean annual precipitation for the Northern Salinas Valley.
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Figure 6.3. Surface soil texture for the Southern Monterey Bay Watersheds including the Gabilan

Watershed.
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Figure 6.4. Surface soil erodibility potential (KKFACT) for the Southern Monterey Bay

Watersheds, including the Gabilan Watershed.
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6.4.5 Water Quality Concerns and Water Body Listings

Recent studies have documented numerous water quality concerns and trends throughout the
region (SWRCB, 1999; Worcester et al. 2000; Hunt et al. 2002; Anderson et al. 2003a; Anderson
et al. 2003b; Anderson et al. 2003; Watson et al. 2003; Kozlowski et al. 2004a; Kozlowski et al,
2004b; and Casagrande and Watson, 2006; Hoover, 2007). Decades of intense land use,
particularly agriculture and urban developments and livestock grazing, have resulted in
impaired water quality conditions in several water bodies throughout the region. As a result,
several local water bodies have been listed on the 303(d) list of impaired waters (under the
Federal Clean Water Act, Table 6.2). At present, thirteen water bodies in the Northern Salinas
Valley (both source and receiving), containing a total of 38 listings, are on the 303(d)-list.

Moss Landing Harbor and its tributaries (e.g. Tembladero Slough) have also been listed as Toxic
Hotspots for pesticides and PCB’s on the State Water Resource Control Board’s 1999
Consolidated Toxic Hot Spot Cleanup Plan (SWRCB, 1999a,b). These water bodies were rated as
“high priority toxic hot spot” to aquatic life due to the sensitivity of the habitat and the high
levels of toxicity in both sediment and tissues samples taken from these waters on more than
one occasion. The listing for Human Health was considered moderate because no recent health
advisories have been posted (SWRCB, 1999b).

Central Coast Watershed Studies



Introduction

Table 6.2. 303d listed water bodies within the study area, their listing, and estimated area

affected. Source: www.waterboards.ca.gov/tmdl/docs/303dlists2006/final/r3_final303dlist.pdf

Water Body Pollutant/Stressor Estimated Size Affected
Alisal Creek Fecal Coliform 7.4 miles
Nitrate 7.4 miles
Blanc Drain Pesticides 15 miles
Elkhorn Slough Pathogens 2034 acres
Pesticides 2034 acres
Sedimentation/siltation 2034 acres
Espinosa Slough Priority Organics 1.5 miles
Pesticides 1.5 miles
Gabilan Creek Fecal Coliform 6.4 miles
Nitrate as Nitrate (NO3) 6.4 miles
Moro Cojo Slough Ammonia (Unionized) 62 acres
Low Dissolved Oxygen 62 acres
Pesticides 62 acres
Sedimentation/siltation 62 acres
Moss Landing Harbor Pathogens 79 acres
Pesticides 79 acres
Sedimentation/siltation 79 acres
Natividad Creek Nitrate as Nitrate (NO3) 7 miles
Old Salinas Estuary Ammonia (unionized) 74 acres
Fecal Coliform 74 acres
Low Dissolved Oxygen 74 acres
Nutrients 74 acres
Pesticides 74 acres
Quail Creek Nitrate as Nitrate (NO3) 4.2 miles
Salinas Reclamation Canal Ammonia (unionized) 14 miles
Fecal Coliform 14 miles
Low Dissolved Oxygen 14 miles
Pesticides 14 miles
Priority Organics 14 miles
Salinas River (lower, estuary to near Fecal Coliform 31 miles
Gonzales Rd crossing, watersheds Nitrate as Nitrate (NO3) 31 miles
30910 and 30920) Nutrients 31 miles
Pesticides 31 miles
Salinity/TDS/Chlorides 31 miles
Toxaphene 31 miles
Salinas River Lagoon (North) Nutrients 197 acres
Pesticides 197 acres
Santa Rita Creek (Monterey County) Nitrate as Nitrate (NO3) 11 miles
Tembladero Slough Ammonia (unionized) 5 miles
Fecal Coliform 5 miles
Nutrients 5 miles
Pesticides 5 miles

Central Coast Watershed Studies
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6.5 Site Locations

Management practices were installed and monitored within and around the Gabilan Watershed,
all within areas flowing to the Monterey Bay National Marine Sanctuary. Since site locations are
confidential, we refer only to the Gabilan Watershed and its nearby and overlapping CALWATER
Planning Watersheds when describing how many installations and monitoring events occurred
(Figure 6.5). The squares denote the number of practices installed, and the circles denote the
number of practices monitored, within each CALWATER Planning Watershed. The Wetland
location is identified on the map. The next figure (6.6) provides a close-up view of the Wetland
location and both Tembladero Slough sampling sites.

Central Coast Watershed Studies
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Figure 6.5. The project study area showing CALWATER Planning Watershed boundaries where
practices were located and monitored. Each circled number denotes the practices monitored
within that Planning Watershed. The numbers in squares are the amount of practices installed.

Central Coast Watershed Studies



12

Final Report
L
i
WETLAND SITE [ %
/Ff s S TEM-MOL /

o

0.25 0.5 Kilometers
0.2

N 0
Cantral Map Produced By: Joel Casagrande & Kelleen Harter
Coast (c) CCoWs, 2005
w E E CCOWS Matershed Streams; USGS NHD Dataset
S 0

Studies Roads: Monterey County

5 0.5 Miles

Figure 6.6. Wetland location at the confluence of the Tembladero Slough and the Old Salinas
River Channel, and Watershed level sampling site on the Tembladero Slough (CCoWS site TEM-
HAR). TEM-MOL was sampled as the source water for the Wetland
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/ Project Design

This project was composed of three primary pieces:

e Education and outreach

e Practice Implementation including:
0 Agricultural management practice implementation
o Constructed wetland installation

e Research and monitoring

The first step was outreach and education within the community to find growers interested in
installing management practices. Additionally, a site to place a constructed wetland had to be
located. Once this was accomplished, then agricultural management practices were installed
throughout the watershed, and the wetland was constructed at its base. Water quality
monitoring then took place. The three sub-components of monitoring were:

e Agricultural management practice effectiveness
e Watershed loads
e Constructed wetland effectiveness

Agricultural management practices in use throughout the watershed were tested for their effect
on sediment and nutrients in runoff water. Near the base of the Watershed (CCoWS site TEM-
HAR) samples to calculate loads of nutrients, sediment and some pesticides were collected over
a year-long time span. Finally, the constructed wetland at the base of the watershed was
monitored for its effects on water quality.

This report is organized chronologically whenever possible, and from efforts at the top of the
watershed to the bottom (source improvement to Wetland site). It starts with the goals of
Agricultural practice implementation, the education and outreach effort to growers (CAFF and
RCD), how practices were implemented, and a description of how practice demonstration was
completed. The next chapter describes education and outreach activities that occurred with the
growing of plants for all project sites (RON) and Wetland demonstration. Next are chapters on
the agricultural practice monitoring effort including field and laboratory methods and results,
Watershed level monitoring, Wetland design and construction, and Wetland photo and biological
monitoring. The last chapter is a discussion of how PAEP goals were met.

Central Coast Watershed Studies
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8 Agricultural Practice Education, Outreach, and Implementation

This section will address goals, how practices were implemented, and provide a list of sites and
methods.

8.1 Overall Goals

The overall goal of this task was to address pollutants and sediments entering the watershed
from agricultural sites by implementing a range of agricultural best management practices
throughout the upper and middle Gabilan Watershed. Specifically, the target was to design and
plan the implementation of a minimum of twenty (20) practices, on at least seven (7) properties.
Practices were to be determined on a site-by-site basis depending on conditions and could
include, but were not limited to, sediment and water retention basins, grassed waterways, filter
strips, critical area plantings (establishment of vegetation on steep slopes), and stream bank
stabilization. The RCD and CAFF were responsible for providing technical support (and/or
referrals, as appropriate) for the implementation of practices, which would occur voluntarily
with grower/landowner participation and contribution.

The two main goals of the education and outreach task was for the RCD and CAFF to 1) conduct
outreach and educate growers/landowners about the economic and environmental benefits of
agricultural best management practices (BMPs), and 2) to follow up with participants in
educational events with direct phone calls and/or farm visits and referrals, in order to identify
participants for BMP implementation.

8.2 Education and Outreach Activities/Results

8.2.1 Resource Conservation District of Monterey County

During the project period, the RCD conducted the following activities in direct support of the
education and outreach task:

e Conducted dry season and rainy season driving tours of the Gabilan watershed with staff
and partners to begin the process of identifying suitable sites and potential cooperators
for implementation of agricultural conservation practices.

e Developed a Gabilan Watershed Assistance Program brochure for outreach to growers in
the project area. The brochure was distributed at outreach and education events during
the first 18 months of the project.

e Participated in three Reclamation Ditch (Gabilan) Watershed Assessment Technical
Advisory Committee (TAC) meetings.

e Assisted in facilitating a public Stakeholder Meeting to solicit input on the Draft
Reclamation Ditch Watershed Assessment and Management Plan.
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e Presented information on assistance available through this project at UCCE/CAFF’s
Irrigation and Nutrient Management Meeting and Cover Crops Field Day in Salinas,
February 2005.

e For the 2005 Winter Road-Seeding Program, mailed out postcards to 215 strawberry
growers in the Gabilan Watershed to announce the RCD’s Program and remind growers
about winter preparedness.

e For the 2006 Winter Road-Seeding Program, collaborated with the California Strawberry
Commission and ALBA to plan targeted outreach to their members in the Gabilan
Watershed.

Throughout the duration of the project, the RCD worked with the agricultural community to
conduct one on one outreach and follow-up to referrals to educate growers and landowners in
the Gabilan project area about the benefits of integrating agricultural best management
practices into their operations. The following RCD outreach and education activities were paid
for in part with funds from this grant, leveraged through other state funding, and matched
through non-state funding sources:

e Participated in meetings with ALBA and the MCFB to develop a protocol for referring
growers to the RCD for technical assistance. The protocol helped facilitate
implementation of projects by growers in the Gabilan project area who had completed
the Farm Water Quality Short Course and wanted to implement components of their
Farm Water Quality Plans.

e Met with MCFB staff and cooperators to strategize expansion of outreach in the Gabilan
watershed to demonstrate the potential benefits of vegetated treatment systems in
agricultural ditches.

e Gave two presentations: Calidad de Agua en la Costa Central de California (Watershed
Function and Local Data) and RCD Technical Assistance at the Spanish-language Farm
Water Quality Short Course in Watsonville, January 2005.

e In collaboration with NRCS, set up a display at the AWQA media event in March 2005.
The event took place on a Salinas Valley vegetable farm, and highlighted agricultural
conservation practices and water quality protection strategies.

e Secured $1,000 from the Central Coast Resource Conservation & Development Council
for translation of the RCD-produced Handbook of Agricultural Practices into Spanish.
The Handbook was used for outreach in the Gabilan project area.

e Gave the presentation Calidad de Agua en la Costa Central de California (Watershed
Function and Local Data) at the Spanish-language Farm Water Quality Short Course in
Salinas, April 2005.

e Gave the presentation Riparian Areas and Waterways at the Farm Water Quality Short
Course for Nurseries, Salinas, September 2005.

e Coordinated with MCFB staff, UC researchers, and cooperators to sponsor an
educational meeting for the Blanco Drain/Alisal Slough Watershed Working Group, which
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8.2.2

included an RCD presentation on the potential benefits of vegetated treatment systems,
December 2005.

Gave the presentation Cursos de Agua y Areas Riberefias (Riparian Areas and Waterways)
at the Spanish-language Farm Water Quality Short Course in Prunedale, December 2005.
Gave a field presentation on soil erosion control and winter preparedness to ALBA's
Spanish-language beginning farmers class in Salinas, January 2006.

Gave a presentation on RCD technical assistance at the Gabilan & Chualar/Quail
Watershed Working Group meeting in Salinas, January 2006.

Gave a presentation on agricultural conservation practices at the Monterey County
Agricultural Commissioner's Spanish-Language Ag Expo in Spreckles, March 2006.
Finalized, reproduced and compiled the Technical Tool-Kit of Agricultural Conservation
Practices and distributed it to technical assistance and outreach partners throughout the
project area.

Gave the presentation Resources and Technical Assistance for Farmers and Ranchers in
Monterey County at the MCFB Water Committee Meeting in Salinas, May 2006.
Participated as an exhibitor at the statewide Sustainable Ag Expo in Monterey, November
2006. Staff discussed technical assistance available through this grant with Salinas
Valley growers who visited the RCD booth.

Community Alliance with Family Farmers

Throughout the duration of this project, CAFF staff worked with the press, public and
agricultural community to conduct outreach and educate growers and landowners about the

benefits of agricultural best management practices. During the project period, CAFF staff

conducted the following outreach and education activities, which were paid for in part with
funds from this grant through a sub-contract with the RCD, leveraged through state funding,
and matched through non-state funding sources:

Conducted session on conservation plantings at the Western Region Sustainable
Agriculture Research and Education (WSARE) project Train the Trainer Workshop, King
City, September 2004.

Announced project and explained vegetated conservation practices at the UCCE Fresh
Produce Marketability Program in Watsonville, December 2004.

Gave a presentation on agricultural conservation practices at the UCCE Organic
Vegetable Production Short Course in Salinas, January 2005.

Gave the presentation Farmscaping and Vegetation Conservation Practices at the Eco-
Farm Conference in Asilomar, January 2005.

Gave the presentation Vegetation Conservation Practices and led a field tour for the
Vegetative Restoration class at Cabrillo College, Capitola, May 2005.

Gave the presentation Vegetation Conservation Practices at the USDA-sponsored
Success Strategies for Small and Limited Resource Farmers and Ranchers conference in
Burlingame, May 2005.
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e Gave a presentation on hedgerows and grassed waterways at the UCCE/ALBA Biocontrol
for Farmers workshop in Salinas, September 2005.

e Gave the presentation Farmscaping for Pest Management at the Central Valley Chapter
of the California Association of Pest Control Advisors semi-annual meeting in Modesto,
October 2005.

e Gave a presentation on farmscaping at the 2005 Sustainable Ag Expo in Paso Robles,
November 2005.

e Contributed farmscaping information to the presentation at the Spanish-language
Biocontrol for Farmers: How to use Natural Enemies to Control Pests in Central Coast
Crops workshop in Salinas, November 2005.

e Gave the presentation, Hedgerows on Central Coast Farms, at the USDA Agricultural
Station in Salinas, as part of the Biological Control of Insect Vegetable Pests on the
Central Coast Short Course, July 2006.

¢ Gave a presentation, Farmscaping with Native Plants, at the Spanish-language Biological
Control of Strawberry and Vegetable Pests on the Central Coast workshop in Salinas,
October 2006.

8.3 Securing implementation sites

In addition to the hundreds of potential cooperators who were reached through RCD and CAFF
presentations and workshops at the events listed above, RCD and CAFF staff conducted
outreach with many individual farmers and landowners, primarily through site visits and/or
follow-up site assessments to evaluate the potential for implementation of agricultural
conservation practices.

8.3.1 Individual Outreach

During the project period November 2004 - February 2007, the RCD conducted more than 75
individual outreach contacts (site visits and/or phone calls) to more than 50 individual farmers
or landowners. These contacts were listed by cooperator code and summarized in quarterly
progress reports, and include multiple contacts with some individual cooperators over the
course of the project. Of the more than 50 cooperators who received individual outreach from
the RCD, twenty-three (23) of those chose to implement conservation practices on their farms
with RCD/CAFF assistance during the project period, resulting in a total of 40 conservation
practices implemented in the Gabilan watershed. Details of the practices implemented can be
found in Section 8.3.3 Photos and Descriptions of Implemented Practices.

8.3.2 2005-2006 Gabilan Winter Road-Seeding Program

As a result of this grant, the RCD was able to expand the 2005-2006 Winter Road-Seeding
Program beyond the strawberry hills of the Elkhorn Slough watershed, to include the increasing
number of strawberry farms on the sloped, sandy hillsides of the Gabilan watershed. The
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2005-2006 Winter Road-Seeding Program included one-on-one targeted outreach to limited
resource strawberry farmers in the Gabilan watershed about a management practice that is both
low-cost and highly effective for reducing erosion on farm roads, especially when used in
combination with row arrangement.* With funds from this grant, matched with funds from
non-state sources, the RCD offered to provide growers with technical assistance, and a portion
of the materials (seed & straw) needed to protect their vulnerable farm roads. Through direct
technical assistance, cost-share assistance, and demonstration, the program has the ultimate
goal of integrating these annual practices into routine production scheduling. Summary
information about the road-seeding practices implemented as a result of this outreach, as well
as representative photos from each site can be found in Section 8.3.3 Photos and Descriptions
of Implemented Practices.

*The RCD provided technical assistance for row arrangement to growers who requested it with
matching funds from a non-state funding source.

During winter 2005, the Landowner Agreement was finalized by the RCD following review and
approval by the Regional Water Quality Control Board Contract Manager. Landowners who
implemented agricultural best management practices with technical assistance and/or materials
provided through this project were asked to sign the Agreement. Signed Landowner
Agreements were obtained and submitted for all practices listed in Table 8.1.

8.4 Sites and Management Practices

8.4.1 Practice types implemented as part of this project

The following types of agricultural conservation practices were implemented on farms in the
Gabilan watershed as a result of outreach, technical assistance and/or cost-share assistance
provided by the RCD and CAFF as part of this project:

Critical Area Planting: Planting vegetation such as trees, shrubs, vines, grasses, or legumes, on
highly erodible or critically eroding areas. This practice is used to stabilize the soil, reduce
damage from sediment and runoff to downstream areas, and improve wildlife habitat and visual
resources. Plants may take up more of the nutrients in the soil, reducing the amount that can
be washed into surface waters or leached into ground water. During grading, seedbed
preparation, seeding, and mulching, quantities of sediment and associated chemicals may be
washed into surface waters prior to plant establishment.

Road-seeding: This practice is a type of Critical Area Planting. Roads are one of the most
vulnerable areas on the farm for erosion. This is especially true of strawberry farms on the
sandy hillsides of the Gabilan watershed. The plastic mulch commonly used on strawberry beds
increases the velocity of the water flow and therefore increases the potential for erosion within
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the furrows and on farm roads. Winter road-seeding with annual grasses provides the following
benefits: 1) provides a large root mass that protects roads from washing out; 2) enhances water
quality by reducing the amount of sediment in farm runoff; 3) protects bed ends from
slumping; and 4) inhibits the growth of weeds. The practice as promoted by the RCD involves
planting grasses as soon as roads are cut, soil preparation, broadcast seeding roads and often
the ends of each furrow, covering seed with soil, mulching with straw, irrigation to insure
establishment, and spring mowing before seed set.

Filter Strip: A strip or area of vegetation for removing sediment, organic matter, and other
pollutants from runoff and wastewater. This practice is used on cropland at the lower edges of
fields adjacent to streams, ponds, and lakes to remove sediment and other pollutants from
runoff. Installation often requires soil manipulation to remove surface irregularities and
prepare for planting. When the field boarders are located such that runoff flows across them in
sheet flow, coarser grained sediments are filtered and deposited. Pesticides and nutrients may
be removed from runoff through infiltration, absorption, adsorption, decomposition, and
volatilization thereby protecting water quality downstream. However, they may not filter out
some soluble or suspended fine-grained materials, especially during heavy rain events. Filter
strips may also reduce erosion on the area on which they are constructed.

Hedgerow: A hedgerow is a line or group of trees, shrubs, perennial forbs, and grasses that is
planted along field edges, fence lines, drainage ditches, or property borders. Native plant
hedgerows on farms and ranches use plants adapted to a local geographical region to provide
year-round habitat for beneficial insects that can help to control agricultural pests. Other
potential benefits of native plant hedgerows include: preventing soil erosion caused by
excessive runoff and wind; protecting water quality by reducing erosion and/or pesticide
inputs; providing habitat for pollinating insects, birds and other wildlife; reducing weed
pressure through competition; and providing a barrier to dust and pesticide drift.

Table 8.1 lists the 40 practices implemented throughout the project area between November
2004- February 2007 and includes a brief description of each practice, their extents, and
purposes. Representative pre-and post-implementation photos from each of the 23 project
sites follow the tables.
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Table 8.1. Management practices installed by the RCD, with extents and purposes.

No. of . . Practice Extent (linear CALWATER Planning
Cooperator Code Practice Code Practice Type practices Practice Description feet, sq. ft, acres) Purpose Watershed (PWS)
SV-01-1 CAP to stabilize ditch banks 2004-14 Critical Area Planting 4 Fourlong sections of ditchbanks planted with creeping wild rye. 2,000 LF. Red.uce bank erosion/reduce channel down-cutting/reduce Espinosa Lake
sediment transport
" " Winter road-seeding to control erosion and reduce sediment transport from farm . "
ES-602 Road-Seeding 2005-1 Winter Road-Seeding 1 roads 18,486 LF Erosion control/reduce sediment transport from farm roads Neponset
. . Wints d-seeding t trol d red d it t tf fi
ES-637 Road-Seeding 2005-1 Winter Road-Seeding 1 rolandzr foad-seeding to controlerosion and reduce sediment transport from farm 8,803 LF Erosion control/reduce sediment transport from farm roads Neponset
ES-637-3 Road-Seeding 2005-1 Winter Road-Seeding 1 :l(\)ﬁ;;zr road-seeding to control erosion and reduce sediment transport from farm 6,822 LF Erosion control/reduce sediment transport from farm roads Espinosa Lake
G-04 Road-Seeding 2005-1 Winter Road-Seeding 1 :’;ﬁ;;ir road-seeding to control erosion and reduce sediment transport from farm 12544 LF Erosion control/reduce sediment transport from farm roads Neponset
" . Wints d-seeding t trol d red d it t tf fi " .
G-04-2 Road-Seeding 2005-1 Winter Road-Seeding 1 rolandzr foad-seeding to controlerosion and reduce sediment transport from farm 10,123LF Erosion control/reduce sediment transport from farm roads Espinosa Lake
G-10 Road-Seeding 2005-1 Winter Road-Seeding 1 :l(\)ﬁ;;zr road-seeding to control erosion and reduce sediment transport from farm 13,204 LF Erosion control/reduce sediment transport from farm roads Neponset
G-606-2 Road-Seeding 2005-1 Winter Road-Seeding 1 :’;ﬁ;;ir road-seeding to control erosion and reduce sediment transport from farm 7923 LF Erosion control/reduce sediment transport from farm roads Neponset
. . Wints d-seeding t trol d red d it t tf fi
G-607-2 Road-Seeding 2005-1 Winter Road-Seeding 1 rolandzr foad-seeding to controlerosion and reduce sediment transport from farm 5502 LF Erosion control/reduce sediment transport from farm roads Neponset
. . . . . Red bank ion/red hi Id -cutting/red
Sv-01-1 CAP to stabilize ditch banks 2005-14 Critical Area Planting 4 Eight sections along 4 separate ditches planted with native grasses. 534 LF seediumceem ?:anzi)ooilton reduce channel down-cutting/reduce Espinosa Lake
I " . " . . . . Reduce bank erosion/reduce channel down-cutting/reduce
Sv-01-2 CAP to stabilize ditch banks 2005-1 Critical Area Planting 1 Two sections of one ditch planted with trial of 3 native grass varieties. 100 LF . Neponset
sediment transport
Integrated pest management/reduce wind erosion/dust
SV-09-1 Hedgerow 2005-1 Hedgerow 1 Hedgerow planted on berm along field /road edge. 1565 LF controlislope stabilization Espinosa Lake
FITramoTT O T SEAMTETT AT TTUTENTS TTO T TarTT Tarno T TEunTe
SV-208 Filter Strip 2005-1 Filter strip 1 Extension and re-plant of filter strip previously installed in 2004 by NRCS. 3,000 SF erosion/reduce weed pressure/enhance habitat for beneficial Espinosa Lake
to and uildlif
ES-637-3 Road-Seeding 2006-1 Winter Road-Seeding 1 :’;ﬁ;;ir road-seeding to control erosion and reduce sediment transport from farm 2500 LF Erosion control/reduce sediment transport from farm roads Espinosa Lake
G-12 Critical Area Planting 2006-1 Critical Area Planting 3 Retired Ag field, site 1~ planted with perennial native grass and forb mix. 15acres Erosion control/slope stabilization/habitat restoration Neponset
G-12 Critical Area P lanting 2006-2 Retired Ag field, site 2 ~ planted with perennial native grass and forb mix. 10 acres
G-12 Critical Area P lanting 2006-3 Retired Ag field, site 4 ~ planted with perennial native grass and forb mix. 6 Acres
. . Wints d-seeding t trol d red d it t tf fi
G-14 Road-Seeding 2006-1 Winter Road-Seeding 1 rolandzr foad-seeding fo control erosion and reduce sediment transport from farm 2,143LF Erosion control/reduce sediment transport from farm roads Neponset
. . Wint d-seeding t trol i d redt di it t t f f .
G-14-2 Road-Seeding 2006-1 Winter Road-Seeding 1 ro:dzr foad-seeding to controlerosion and reduce sediment transport from farm 243 LF Erosion control/reduce sediment transport from farm roads Neponset
G-14-3 Road-Seeding 2006-1 Winter Road-Seeding 1 :’;ﬁ;;ir road-seeding to control erosion and reduce sediment transport from farm 2,000 LF Erosion control/reduce sediment transport from farm roads Neponset
. . Red! ticide drift/red d hi habitat f
G-16 Hedgerow 2006-1 Hedgerow 7 Hedgerow of trees/shrubs to buffer residential from farmland. 493 LF educe pesticide drift/reduce wind erosion/enhance habitat for Neponset
beneficial insects
G-16 Hedgerow 2006-2 Hedgerow of trees/shrubs to buffer residential from farmland. 1065 LF
G-16 Hedgerow 2006-3 Hedgerow of trees/shrubs to buffer residential from farmland. 472 LF
G-16 Hedgerow 2006-4 Hedgerow of trees/shrubs to buffer residential from farmland. 209 LF
G-16 Hedgerow 2006-5 Hedgerow of trees/shrubs to buffer residential from farmland. BOLF
G-16 Hedgerow 2006-6 Hedgerow of trees/shrubs to buffer residential from farmland. 552 LF
G-16 Hedgerow 2006-7 Hedgerow of trees/shrubs to buffer residential from farmland. 760 LF
. . Wint d-seeding t trol i d redt di it t tfi i . .
G-18 Road-Seeding 2006-1 Winter Road-Seeding 1 ro:d:r foad-seeding o control efosion and reclice sediment transport ffom tarm 1312LF Erosion control/reduce sediment transport from farm roads Neponset
G-19 Road-Seeding 2006-1 Winter Road-Seeding 1 :’;ﬁ;;ir road-seeding to control erosion and reduce sediment transport from farm 6,000 LF Erosion control/reduce sediment transport from farm roads Neponset
. . Wints d-seeding t trol d red d it t tf fi
G-20 Road-Seeding 2006-1 Winter Road-Seeding 1 rolandzr foad-seeding to controlerosion and reduce sediment transport from farm 2857LF Erosion control/reduce sediment transport from farm roads Neponset
. . Wint d-seeding t trol i d redt di it t t f .
G-22 Road-Seeding 2006-1 Winter Road-Seeding 1 roI:d:r foad-seeding to controlerosion and reduce sediment transport from farm 3,000 LF Erosion control/reduce sediment transport from farm roads Neponset
SV-08 CAP for erosion control 2006-1 Critical Area Planting 1 Native grass planting interspersed in hedgerow along ditch/road to reduce erosion B3SE Fl\tgr farm runoff./rveduce eroswnn/@dgce weed pressure/enhance Neponset
and weed pressure. habitat for beneficial insects and wildlife
SV-08 CAP to filter surface water 2006-1 Critical Area Planting 1 Native grass planting adjacent to a sediment basin for purpose of filtering surface 1488 SF Reduce erosion/reduce weed pressure/enhance habitat for Neponset
water. beneficial insects and wildlife
- . . Agricultural ditch planted with perennial native grasses. Grasses were accidently . . . "
SvV-14 CAP to stabilize ditch banks 2006-1 Critical Area Planting 1 Planted and failed. Reduce bank erosion/reduce weed pressure/improve water quality Neponset

sprayed. Grower intends to re-plant with annual grasses more appro priate for site.

Total farm properties:

Total practices implemented:




22
Final Report

Central Coast Watershed Studies



23

Agricultural Practice Education, Outreach, and Implementation

8.4.2 Practice types monitored

The following agricultural management practices were installed prior to this project, and their
monitoring was conducted as part of this project by the CCoWS team. This approach was
approved beforehand by the State’s Contract Manager for the project.

Sediment Basins: Basins constructed to collect and store debris or sediment. Sediment basins
will trap sediment, sediment-associated materials, and other debris, and prevent undesirable
deposition on bottom lands and in waterways and streams. Basins are generally located at the
base of agricultural lands. The practice does not treat the source of sediment but provides a
barrier to reduce degradation of surface water downstream. Due to the detention of runoff in
the basin, there is an increased opportunity for soluble materials to be leached toward the
ground water. Basins may also increase groundwater recharge. The design of spillways and
outlet works will include water control structures to prevent scouring at discharge point into
natural drainage. Typically they are designed to drain and dry out in a period of 24-48 hours
following storm events.

Water and Sediment Control Basin: An earthen embankment or a combination ridge and
channel generally constructed across the slope and minor watercourses to form a sediment trap
and water detention basin. This practice mitigates peak flow runoff and traps and removes
sediment and sediment-attached substances from runoff. Salts, soluble nutrients, and soluble
pesticides will be collected with the runoff and will not be released to surface waters. Although
some ground water recharge may occur, little if any pollution hazard is usually expected. Often
located alongside riparian or wetland environments to buffer impact of upslope runoff and
sediment prior to release to natural drainage. Basins can be used to reduce concentrated off-
site flow and associated erosion by metering out runoff following large storm events. Typically
they are designed to drain and dry out in a period of 24-48 hours following storm events.

Pond: In an agricultural setting, a pond is a water impoundment made by constructing a dam or
by excavating a pit or dugout. If a dam is constructed, the pond is referred to as an
embankment pond; if the pond storage is achieved solely by excavating material, the pond is
referred to as an excavated pond. The typical purpose of this type of pond is to provide water
for livestock, recreation, and fish and wildlife. Other uses include providing a water supply for
uses such as fire control and crop irrigation. Agricultural ponds are designed mainly to hold
water, but can also capture sediment. Typically, they have only an emergency spillway (to
accommodate the highest of flows to prevent berm failure). They are not designed or intended
to require routine maintenance, but will often require periodic maintenance.
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8.4.3 Photos and Descriptions of Implemented Practices
The following pages include photos with details about each implemented practice (figures 8.1
through 8.24).

SV-01-1
CAP* to Stabilize Ditch Banks 2004-1-4

1. Before: eroding ditch banks
(Sept. 2004).

2. Ditch banks recently planted
with Leymus triticoides grass
plugs (Jan. 2005).

3. Native grasses well-established
along planted sections of ditch
banks (Dec. 20086).

* Critical Area Planting

1iamy

Figure 8.1. SV-01-1 Critical Area Planting 2004.

Sv-011
CAP* to Stabilize Ditch Banks 2005-1-4

1. Before: This section of farm ditch is representative of the four
separate ditches on this ranch which were planted as part of this
project. All of them receive signhificant tail water runoff and were
subject to erosion and down-cutting prior to planting (June 2005).

2. After: The native grass (Leymus triticoides) has established very well
on all four ditches and is maintained by the grower (Dec. 2006).

*Critical Area Planting
1407

Figure 8.2. SV-01-1 Critical Area Planting 2005.
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SV-01-2
CAP* to Stabilize Ditch Banks 2005-1

1. Before: Prior to planting, there was significant erosion and channel
down-cutting throughout this agricultural ditch (Aug. 2005).

2. After: The ditches were planted with three trial native grass species
(Horteum brachyantherum, Festuca rubra, and Distichlis spicata). Due
to the grower's commitment to maintenance, including hand-weeding,
the grasses have established well (Dec. 2008).

*Critical Area Planting 10407

Figure 8.3. SV-01-2 Critical Area Planting 2005.

Sv-08
CAP* for Erosion Control 2006-1

1. Before: Prior to planting with native grasses, this area between a farm
access road and adjacent fields was infested with agricultural weeds
{May 2008).

2. After: Creeping Wild Rye (Leymus frificoides) well-established and
successfully out-competing weeds (Dec. 2006).

*Critical Area Planting

12115m6

Figure 8.4. SV-09 Critical Area Planting 2006.
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SVv-08
CAP* to Filter Surface Water 2006-1

. Before: Prior to planting with native grasses, this parcel was infested
with agricultural weeds (May 2006).

2. After: Creeping Wild Rye (Leymus triticoides) well-established
throughout the parcel (Dec. 2006).

*Critical Area Planting
11407

Figure 8.5. SV-08 Critical Area Planting 2006.

SV-09-1
Hedgerow 2005-1

r

1. Before: This hedgerow, planted along a sloped berm adjacentto a
farm access road in 2005, suffered high plant mortality due to climatic
conditions and significant weed pressure {(Oct. 2005).

2. Adaptive management: In 2006, RCD/CAFF re-planted gaps with new

plants and provided wood chip mulch to suppress weeds (Dec. 2006).
14107

Figure 8.6. SV-09-1 Hedgerow 2005.
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SV-14
CAP* to Stabilize Ditch Banks 2006-1

1. Before: Agricultural drainage ditch with sediment pit prior to Critical Area
Planting (Feb. 20086).

2. One month after planting with native grass plugs (March 2006). In June 2006
the grower informed the RCD that a local company accidentally sprayed the
ditchbank, and none of the grasses survived. However, the grower viewed the
trial Critical Area Planting favorably and intends to re-plant in the future.

104107
*Critical Area Planting

Figure 8.7. SV-14 Critical Area Planting 2006.

SV-208
Filter Strip 2005-1

1. Before: Prior to planting with native grasses, the resident vegetation in
this buffer area was patchy and consisted of weedy species (Oct.
2005).

2. After: Established stand of Leymus triticoides has out-competed
weeds and will filter farm runoff prior to entering adjacent stream (Dec.
2006).

11407

Figure 8.8. SV-208 Filter Strip 2005.
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G-12
Critical Area Planting 2006-1

Before: This 1.5-acre south-facing parcel is currently fallow. Half of the parcel
was farmed in strawberries and was retired from production this year due to
steepness of slopes (October 2006).

After: Native grass mix was planted in mid-October and has established well
with irrigation and maintenance (January 2007). The landowner harvested
acorns from adjacent oak woodland, germinated them, and hand-planted them

in the lower half of this parcel.
3807

Figure 8.9.

G-12 Critical Area Planting 2006-1.

G-12
Critical Area Planting 2006-2

1.

Before: This 10-acre north-facing parcel was taken out of strawberrry
production two (2) years ago (Oct. 2006).

After: A mix of native grass seed was broadcast and straw mulched to
conserve soil moisture and reduce erosion. By January 2007 the grass
was well-established. The landowner’s goal is to restore the site to

native oak woodland vegetation.
607

Figure 8.10. G-12 Critical Area Planting 2006-2.
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1.

2.

G-12
Critical Area Planting 2006-3

Before: This 6-acre parcel with steep slopes was intensely farmed for
several years (Oct. 2008).

After: The landowner has retired the parcel from agricultural production
and has seeded a mix of native grasses to stabilize the slopes, shown
here well-established {(Jan 2007).

3nsm7

Figure 8.11. G-12 Critical Area Planting 2006-3.

1.

G-16
Hedgerow 2006-1

Before: Existing tree hedge loses leaves during the winter and does not
provide adequate wind break.

After: Plants recently installed in the understory of the existing trees.
Hedgerow plants were planted close together to ensure a dense stand of
vegetation as barrier to pesticide drift (1/26/07).

31307

Figure 8.12. G-16 Hedgerow #1.
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G-16
Hedgerow 2006-2

1. Before: Existing small shrubs are low and sparse and do not provide
adequate wind break from neighboring farm.

2. After: Hedgerow plants replaced old shrubs once. Plant species selected
will grow dense and high enough to provide a barrier to pesticide drift

from neighboring farm (1/26/07).

313.07

Figure 8.13. G-16 Hedgerow #2.

G-16
Hedgerow 2006-3

e,
R

1. Before: Efforts to block pesticide drift included lining a chain-link fence
with corrugated sheet metal.

2. After: Native plants were successfully installed in January 2007 and when
fully mature will extend above the existing fence (1/26/07).

31307

Figure 8.14. G-16 Hedgerow #3.
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1. Before: This hedgerow will be planted between a recreational area
and a conventional farm to provide a barrier to pesticide drift from the

neighboring farm.
2. After: Plants were installed in January 2007 (2/02/07).

G-16
Hedgerow 2006-4

313.07

Figure 8.15. G-16 Hedgerow #4.

1. Before: This 130- foot long section of hedgerow is adjacent to a small, but
old eucalyptus grove that has provided a limited barrier to wind erosion.

2. After: Plants were installed in January 2007 (01/16/07).

G-16
Hedgerow 2006-5

31307

Figure 8.16. G-16 Hedgerow #5.
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Hedgerow 2006-6

G-16

~m

1. Before: This 552-foot long section is adjacent to a eucalyptus grove that
will eventually be thinned or removed. A hedgerow is needed to replace it.

2. After: Plants were installed in January 2007 (02/02/07).

313.07

Figure 8.17. G-16 Hedgerow #6.

G-16
Hedgerow 2006-7

1. Before: The 760-foot long section is adjacent to the eucalyptus grove that
will eventually be thinned or removed. A hedgerow is need to replace it.

2. After: Plants were installed in January 2007 (02/02/07).

31307

Figure 8.18. G-16 Hedgerow #7.
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Figures 8.19, 8.20, and 8.21 illustrate the progression of road seeding. The final pictures are
road seeding projects for 2005-2006.

Winter Road Seeding 2005-06
BEFORE

Farm roads are vulnerable to erosion immediately after disking and before
grass is established.

3706

Figure 8.19. Farm roads before road seeding.

Winter Road Seeding 2005-06
DURING

After the beds are shaped and strawberries
are planted, the protection of roads begins
with the installation of plastic diversion
ditches and straw mulch to protect seed.

Figure 8.20. Farm roads during road seeding.
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Winter Road Seeding 2005-06
AFTER

These roads were seeded and protected
with plastic lined ditches early in the
season. Careful irrigation resulted in
dense stands of grass to control erosion.

Figure 8.21. Farm roads after successful road seeding.

Gabilan Watershed Winter Road-Seeding 2005

ES-637-3 Road Seeding

ES-602 Road Seeding

Barley grass estabiched early on this steep farm read. February 2006, Barley grass well-established on steeper portion of this farm road.

ES-637 Road Seeding G-04 Road Seeding

In addition to barley grass and straw mulch, plastic ditches placed across The four farm roads receiving runcff from these strawberry blocks were
roads help bo divert runofl safely off farm. February 2006. seeded and protected with plastic lined ditches early in the season.

1407

Figure 8.22. Winter road-seeding 2005 (1 of 2).
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Gabilan Watershed Winter Road-Seeding 2005

G-10 Road Seeding G-606-2 Road Seeding

This grassed road receives runoff from both strawberry blocks. February 2006. Grassed roads and plastic lined dtehes can be effective in reducing in
field erosion. February 2006.

G-607-2 Road Seeding

Erosive roads protected from winter rains with barley grass. Grass was
racently mowed due to early establishment, February 2008, 107

Figure 8.23. Winter road-seeding 2005 (2 of 2).

Gabilan Watershed Winter Road-Seeding 2006
ES-637-3

1. Before: Road begins to form as tractor lists beds.

2. After: Road seeded with annual barley and mulched with rice straw on
11/2/06.

Figure 8.24. Winter road-seeding 2006.
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8.5 Project Demonstration

The goal of this task was to demonstrate the value of implementing BMPs to landowners and
other watershed stakeholders. The approach to be used was to invite new potential cooperators
to BMP workshops through direct mailings, announcements in partner newsletters, press
releases, and other means. The target was for CAFF and the RCD to conduct a minimum of two
(2) workshops per year, for a minimum of four (4) workshops over the project period to
demonstrate the benefits of vegetated practices and engineered practices. Demonstration sites
were to be located in visually prominent and hydrologically important locations.

In support of this task, CAFF organized and conducted the following four workshops:

e Using Vegetation to Improve Water Quality: Workshop, BBQ and Watershed-Friendly
Farming Tour, Watsonville, November 12, 2004. The all-day workshop and tour
demonstrated to farmers, landowners, watershed stakeholders and agricultural resource
professionals the environmental and economic value of implementing hedgerows,
grassed waterways, filter strips and windbreaks. Approximately 60 farmers and
agricultural professionals attended the event, which was co-sponsored by the SWRCB,
National Fish and Wildlife Foundation (NFWF), CASFS, ALBA, and other organizations, and
was funded in part by this grant, through a subcontract with the CAFF.

e 2005 Irrigation and Nutrient Management Meeting and Cover Crop Field Day, Salinas,
February 22, 2005. Approximately 70 farmers and agricultural professionals attended
the all-day workshop and tour, which demonstrated the effectiveness of several types of
conservation practices, including hedgerows and cover crops. The event was co-
sponsored by UCCE and USDA, and was funded in part by this grant, through a
subcontract with the CAFF.

e 2006 Irrigation and Nutrient Management Meeting and Cover Crop & Water Quality Field
Day; Salinas, February 21, 2006. Approximately 50 farmers and agricultural
professionals attended the workshop, which included a hedgerow tour. Nine (9)
participants attended a post-workshop tour of the Tembladero Slough Wetland
Demonstration site, led by Adam Wiskind, MLML. The event was co-sponsored with
UCCE and USDA, and was funded in part by this grant, through a subcontract with the
CAFF.

e 2007 Irrigation and Nutrient Management and Cover Crop/Hedgerow Workshop and
Demonstration Field Day; Salinas, February 20, 2007. Approximately 65 farmers and
agricultural professionals attended the workshop. Participants then had the opportunity
to attended the post-workshop tour of the Tembladero Slough Wetland Demonstration
site, led by Adam Wiskind. The event was co-sponsored with UCCE and USDA, and was
funded in part by this grant, through a subcontract with the CAFF.
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At each of the four events listed above, presentations were made by area specialists from UCCE,
USDA, CAFF, MCFB, ALBA, and other organizations about a range of agricultural BMPs that
improve water quality. Announcements for each of the field days were mailed to a list of over
350 farmers, landowners and agricultural professionals on the Central Coast. Notice of the
events was also published in the Salinas Californian, Monterey Herald, Santa Cruz Sentinel,
Watsonville Register Pajaronian and CAFF’s statewide newsletter, the Agrarian Advocate. The
events were covered by the Farm Bureau Ag Alert, Monterey Herald, Watsonville Register
Pajaronian and the Salinas Californian, and write-ups were published in the Agrarian Advocate.

Throughout the duration of this project, CAFF and the RCD worked with the press, public and
agricultural community to demonstrate the value of implementing BMPs to landowners and
other watershed stakeholders. In addition to the four workshops summarized above, CAFF and
RCD staff participated in the following demonstration activities, which were paid for in part with
funds from this grant, leveraged through state funding and matched through non-state funding
sources:

e Central Coast Agricultural Tour: A Practical Approach to Water Quality Protection; April
12, 2006. Sponsored by CAFF; attended by RCD, SWRCB, and RWQCB staff and other
agricultural resource professionals. The tour visited several sites in the Pajaro Valley
that had been planted to grassed waterways and hedgerows.

e In May 2006, RCD staff led a tour of one of the practice implementation sites for the
RCD Board of Directors. The RCD Board includes several members who farm in the
project area and promote agricultural conservation practices among their peers.

e InJuly 2006, CAFF staff led a demonstration tour of hedgerows at the USDA Agricultural
Station in Salinas, as part of the Biological Control of Insect Vegetable Pests on the
Central Coast Short Course.

e In October 2006, CAFF staff led a tour of two Critical Area Plantings implemented as
part of this project for participants in the Spanish-language Biological Control of
Strawberry and Vegetable Pests on the Central Coast workshop in Salinas.

e In October 2006, CAFF staff gave a presentation on agricultural conservation practices
to five environmental grantmakers as part of the Environmental Grantmakers
Association 2006 Retreat at Asilomar. The presentation was followed by an airplane and
helicopter tour that highlighted Salinas Valley agricultural conservation practices from
the air.

e In October 2006, CAFF staff gave the presentation Farmscaping: Design Considerations,
Techniques, and Issues to resource professionals at the California Society for Ecological
Restoration Annual Conference in Santa Barbara.

e In September 2006 an article was published in the Western Farm Press entitled
“Farmland hedgerows meet multiple needs.” The article cited the work of CAFF, the RCD
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and other partners in the Salinas Valley to encourage growers to install hedgerows on
their farms.

e In November 2006 an article was published in the Capital Press entitled “Farmers fight
pest threats amid hedgerows: Rows of plants can draw pests out of fields, away from
valuable crops.” The article cited the work of CAFF, the RCD and other partners in the
Salinas Valley to encourage growers to install hedgerows on their farms.
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9 Agricultural Practice Water Quality Monitoring

9.1 Monitoring Goal

The goal for agricultural monitoring was to measure management practice effectiveness by
answering the following question:

To what extent is the implemented practice at each agricultural site resulting in a
reduction of water quality constituents (sediment and nutrients) being exported off-site?

9.2 Monitoring Site Descriptions

Sites were assigned codes assigned by the RCD and CCoWS to maintain confidentiality. Table
9.1 lists these codes and practices monitored, along with a general landscape description, and
the dates that monitoring occurred. There was a concerted effort to work with sites located in
areas with differing slopes and soil types. In general, the sites labeled valley were very close to
flat and had soil that was less sandy. Sites labeled A/i//s had much greater slopes and more
sand. For slopes measured on-site and KKFACT soil types, see table 9.9.

Table 9.1. Agricultural practices and dates monitoring occurred.

CCoWsS RCD General
Site Cooperator Cooperator Landscape Dates #
# Code Code Practice Description Description Monitored practices
12/1/2005
12/18/2005
1 |RO09 ES-15-8 Sediment basins hills 12/31/2005 3
2/17/2006
2/26-27/2006
3/6/2006
2 RO10 SV-08 Sediment basin valley 3/17/2006 1
Sediment Basin 3/6/2006
3 RO11 SV-09-1 Water & Sediment Control Basin valley 3/20-24/2006 2
Two long water retention
ditch/sediment basins leading into a
series of two sediment/water retention 3/27-28/2006
4 RO13 SV-408-2 ponds valley 4/2/2006 4
Three Critical Area Plantings (CAPs) that
were converted from steep cropland to
native grass and oak trees. Also, 1
cover of moved weeds left in place to
stabilize previously farmed hillside
Winter 06/07, in preparation for a CAP
5 RO14 G-12 next Winter 07/08. hills Dec 06-Feb 07 4
7 |RO12 SV-16-1 Sediment Basin valley Jan-Feb 07 1
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Site schematics were made for each site where runoff was measured during rain events, to show
the water pathways and sample collection locations. The following codes are ones assigned by
CCoWs.

9.2.1 R0O09

This site was 0.13 km2 (33 acres) in size, with varying levels of slope from gentle to close to
18%. The soil contained a lot of sand, and the three inter-connected basins were primarily
designed to prevent this sand from entering a ditch adjacent to the property that leads to a
waterway (Fig. 9.1). This site had historically been used for strawberries, but at the time of
monitoring it was fallow. The majority of water flowing off the site went through all three
basins, starting with Basin 1 (B1). The red stars denote sampling locations. There was some
additional sheet flow coming from the lower fields into B2 and B3, but all efforts to condense
that water into a flow that could be measured failed (weirs and sandbags) due to the movable
nature of the soil. Therefore these flows could not be included in the totals reported. The pipes
leading into and out of B1, and out of B3, had some fall distance, so sediment traveling along
the bottom of pipes was captured in SSC samples. The pipes leading into B2 and B3 had no fall,
so pipe bedload was present but not collected in samples. Basins 1 and 2 contained a standpipe
with drainage holes so that water would flow through the system more slowly. The Basin 3
standpipe didn’t have any drainage holes, so water didn’t leave the site except during events
large enough to fill all three basins, and when the standpipe was overtopped.

R009
L
farm field - fallow
o
(O]
e}
5 l 2 }'
S e
to waterway

Figure 9.1. Site RO09 management practice schematic.
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9.2.2 RO10

This area of land on this site draining to the sediment basin monitored was approximately 0.25
kmz2 (66 acres). The site was essentially flat, and organic. The soil here was less sandy, and sand
movement along the bottom of the ditch leading to the basin was not visually obvious. Flow
was received from several crop types, with a lot of baby leaf lettuce mix and strawberries (both
with plastic and without). There are three sample locations on the schematic (figure 9.2). The
flow from the ditch and direct from the field are inlets, but only the ditch is a permanent inflow.
The field inflow was a result of workers shoveling a channel during the 3/17/06 event to drain
pooled water, and therefore wasn’t an input during the 3/6/06 event.

R010

farm field + baby lettuceimix

Road

.
standpipe &

Berm

- Ditch

Road

Ditch

Figure 9.2. Site RO10 management practice schematic.

9.2.3 ROT1

RO11 (figure 9.3) was different to other sites because the practices were installed to treat and
slow water before it flowed onto the site. An area of approximately 3.5 km2 (1500 acres) with
mixed crop types, roads, and some houses drains onto the property via a ditch that drains into
the first basin on the site. The first basin is smaller, and leads into the second, larger basin via
a culvert. Most of the heavy sediment drops out in the first basin, but a large sediment fan still
forms at the entrance to Basin 2. Basin 1 has to be cleaned out several times throughout a
Winter season, depending on the severity of rain events. Basin 2 has a standpipe with small
orifices, so water is compounded onsite for several days after events and drains slowly. There is
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no permanent water on the site year-round. The pipes leading into both basins have fall
distance in the beginning of events, but then become partially submerged so the composition
of SSC samples changes to exclude pipe bedload during any event large enough for
submersion. This occurred during both events monitored, leading to a tendency to
underestimate sediment load entering the basins.

1,500+ acres of fields with multiple crop types RO011
®

Road

did not flow

Figure 9.3. Site RO11 management practice schematic.

9.2.4 RO13

RO13 is essentially a flat site with two detention ditches and two retention ponds. Several fields
0.02 - 0.08 km2 ( ~5-20 acres) in size drain from pipes into the detention ditches (labeled ND
for North Ditch and SD for South Ditch). Some of these pipes were sampled as an example of
field values flowing into the practices, although it was impossible to sample all inflows because
there were so many. The outflow of each practice was sampled. The outflow from B1 is the
inflow to B2. There is one direct field input to B2. The retention basins hold a large volume of
water, so during mild to moderate storms no water leaves the site. During monitoring for this
project, a smaller 100% containment event was captured, followed by a large event where water
had to be pumped off the site.
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R013

Figure 9.4. Site RO13 management practice schematic.

9.3 Relative size of storms monitored

CIMIS data was used to make the following graphs illustrating which storms were monitored
throughout the season. The purpose of including them is to illustrate what the size of events
were in relation to other events that occurred throughout the year. Each graph looks different
because the data is from different stations.
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R009 Monitoring Events
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Figure 9.5. RO09 events monitored in relation to rainfall throughout the Winter of 2005/2006
Dec 1st, 18th and 31st, 2005. Yellow indicates dates when on-farm monitoring took place.

R013 Monitoring Events
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Figure 9.6. RO13 events monitored in relation to rainfall throughout the Winter of 2005/2006.
March 27-28th, and April 2-9th, 2006.
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R010 & R011 Monitoring Events
CIMIS Total Daily Precipitation
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Figure 9.7. RO10 and RO11 events monitored in relation to rainfall throughout the Winter of
2005/2006. Blue bar denotes an event in which both RO10 and RO11 were monitored on the
same day. Mar 6t (both), 17t (RO10), and 20-24t™ (RO11).

9.4 Methods

Agricultural monitoring covered a spectrum of water quality measurements, including: any
applicable hydrologic components of each site, nutrients (ammonia, nitrate, orthophosphate),
and suspended sediment concentration. Sampling was adaptive depending on site conditions.

9.4.1 Field Data and Sample Collection

9.4.1.1 Predicting storms

Storm events during the wet season were anticipated by using satellite images (NOAA), radar
images (NOAA, weatherunderground.com, etc), quantitative precipitation forecasts (QPFs,
NOAA), and 10-day weather forecasts (weather.com) available online. Storms predicted to have
greater than about 13 mm (0.5 inches) of precipitation were prioritized for monitoring.

9.4.1.2 Measuring rainfall

On-site precipitation was measured with rain gauges. Precipitation data was also obtained after
events from the closest California Irrigation Management Information System (CIMIS) weather
station to each site.

9.4.1.3 Methods for discharge

Discharge at most sites was collected directly via bucket or bin measurements, or using floats.
In both cases, the person measuring was using a stopwatch to measure either how long it took
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to fill a container of know volume, or for the floats to travel a know distance. At site RO13 some
submerged flows were unmeasureable, so it was necessary to write a flow model for the site.
Theodolite surveys were completed to determine volumes of basins. These volumes were used
to determine change in volume of each practice between each sampling time. DEMs for this site
and most others are provided in the Appendix (were made for all sites except R009). For all
other sites, the DEMs were made only to determine the volume of the practice.

9.4.1.4 Sample collection methods

Water for nutrient analysis was collected as grab samples in 125 mL plastic bottles. These were
cleaned with Liquinox and acid washed between uses. The following methods applied:
¢ Rinse sample bottle & cap in sample water 3 times prior to taking sample.
e Insert the sample bottle just below the water surface with the mouth of the bottle facing
into the flow & fill bottle. Take caution not to disturb bottom sediment.
e Measure temperature and pH at the time of sample collection with a thermometer and
an Oakton pH Testr 1.
e Store samples in a cooler with ice packs for return to the laboratory.
¢ Immediately freeze upon return to the laboratory.

Suspended sediment samples were collected in 500 mL plastic bottles. The following methods
applied:
e Face into water flow
e Remove from flow just before full so that sand doesn’t continue to go in while the water
overtops

9.4.1.5 Sediment Fan Measurement Methods

The monitoring of two sediment fans in a retention basin located at site RO12 occurred from
February 7, 2007 through March 11, 2007. According to the CIMIS website, between 2/7/06
and 3/11/07, 39.9 mm of precipitation fell during this time span. The larger of the two fans
drained approximately 12 fields and the smaller fan drained 2 fields.

Stakes were driven into each of the fans in a grid like pattern. The larger of the two fans had a 4
X 4 meter grid pattern, where the smaller fan had a 2 by 2 meter grid pattern. Once the stakes
were in each of the fans, they spray-painted at ground level. After the first storm, zip-ties were
placed around each stake at ground level. Prior to extraction, another set of zip-ties was placed
of each of the stakes.

Each of the stakes was examined visually to see if there was a change in the sediment level.
The changes between each storm and the total change that occurred were measured. The
values where then used to calculate a volume for each of the fans.
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9.4.1.6 CAP Measurement Methods

At site RO14, there were 5 different sites that were monitored for sediment movement in CAPs
(4 sites and 1 reference site). Of the 5 sites, 3 of them were in the process of being restored to
natural habitat, 1 site was Oak Woodland (reference), and 1 site was untouched mostly non-
native vegetation that had been mowed (Table 9.2). Each of the sites differed in size, seen in
Table 9.3.

Monitoring of 5 sites at RO14 occurred from November 17, 2006 through March 6, 2007
(According to the CIMIS website, between, 11/17/06 and 3/6/07 211.5 mm of precipitation
fell). Each of the sites varied in size, vegetation (type and percentage), and slope.

At each of the sites, silt fences were installed to catch and measure the amount of sediment
transported down the slope during rain events. Each of the silt fences had a length of 1 meter
and a height of approximately 0.3 meters. Silt fences were distributed within two different
slope classes at each site 8-12 degree slopes and 13-16 degree slopes.

Table 9.2. R014 site descriptions.

Site Description

1 CAP: Rice straw, native grasses, seeded with acorns

2 CAP: Rice straw, clover, seeded with acorns, and barley

3 Mostly non-native vegetation that was mowed and left in place
4 CAP: Rice straw, clover, native grasses, seeded with acorns

5 Target for CAPS 1 & 4: Oak woodland (undisturbed)

Table 9.3. R014 area of each site.

Area
Site (acres)
1 1.5
2 10
3 7
4 6
5 1
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Table 9.4. Number of silt fences per site.

Site Slope Number of
(degrees) fences
1 8to12 6
2 8to 12 15
3 8to12 15
4 8to12 15
5 8to 12 0
1 13to 16 6
2 13to 16 15
3 13to 16 15
4 13to 16 15
5 13to 16 6

When the silt fences were installed at sits 1-4, they were placed in an offset grid like pattern
(Figure 9.8). The spacing between silt fences differed at site 5 compared to the other sites

(Figure 9.9).

Once the silt fences were installed, each silt fence was spray-painted at ground level and
pictures were taken. Before the silt fences were removed, visual observations were made to see
if sediment had built up. If aggraded sediment was apparent, measurements were taken. Prior
to silt fence extraction, the fences were painted again and pictures were taken once again.

ROH4
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Slope /water flow direction
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Figure 9.8 Schematic of silt fence cluster with fence spacing representative of sites 1-4.
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Figure 9.9 Schematic of the silt fence cluster with fence spacing representative of site 5.

9.5 Laboratory Methods

9.5.1 Suspended Sediment

SSC was determined by vacuum filtration comparable to ASTM D 3977, based on Woodward and
Foster (1997).

9.5.2 Water Nutrients

Ammonia, Orthophosphate and Nitrate were analyzed using a QuikChem 8500 Series flow
injection analyzer made by Lachat Instruments, Inc. An advanced technology called flow
injection analysis (FIA) is used by this multiple channel continuous flow analyzer. The auto
sampler takes a measured amount of sample and runs part of the sample through each channel
where it is mixed with reagents and heated to form the color reaction. The color is then
measured photometrically to obtain a concentration of the analyte. To get the concentration a
peak forms on the screen expressing the light retention from the photometric data. The area
under the peak or curve is then calculated which gives the concentration of the analyte. If an air
bubble is introduced then the peak is larger than what it would otherwise be and that replicate
it removed from the data. As the samples are analyzed the data is sent to the computer
controlling the analyzer and is processed in real time, and then stored on the hard drive.

The QuikChem 8500 is able to detect small quantities of nutrient concentrations with its low
detection limits (Table 9.5). The range of nutrient concentrations that can be accurately
detected differs for each method. For the Ammonia-N the range is from 0.007 to 5.0 mg L -1,
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Nitrate-N from 0.01 to 20 mg L -' and Orthophosphate-P from 0.01 to 2 mg L -'. If a sample
contains concentrations above the calibration range, it is diluted and reanalyzed.

Each sample is analyzed twice, although sometimes air would get into the tubes causing an
airspike in the middle of the reading. For these situations the bad concentration was removed
and the other concentration value was used. If both concentrations were good then they were
averaged and used for further analysis.

Table 9.5. Lachat 8500 Methods and detection ranges.

Nutrient Method Detection Range* Precision**

Nitrate-N (NO3- and NO2-) QuikChem Method 0.01 - 20 mg L-! RSD = 0.52%
10-107-04-1-A

Total Ammonia-N (NHz) QuikChem Method 0.007 - 5.0 mg L RSD = 0.26%
10-107-06-1-B

Orthophosphate-P (PO4-) QuikChem Method 0.01 - 2.0 mg L! RSD= 0.186%
10-115-01-1-A

The different analysis methods are explained below:

Nitrate is quantitatively reduced to nitrite by passage of the sample through a copperized
cadmium column. The nitrite (reduced nitrate plus original nitrite) is then determined by
diazotizing with sulfanilamide followed by coupling with N-(1-naphthyl) ethylenediamine
dihydrochloride. The resulting water soluble dye has a magenta color which is read
photometrically at 520 nm.

The Ammonia method is based on the Berthelot reaction. Ammonia reacts with alkaline phenol,
then with sodium hypochlorite to form indophenol blue. Sodium nitroprusside
(nitroferricyanide) is added to enhance sensitivity. The absorbance of the reaction product is
measured photometrically at 630 nm, and is directly proportional to the original ammonia
concentration in the sample.

The orthophosphate ion reacts with ammonium molybdate and antimony potassium tartrate
under acidic conditions to form a complex. This complex is reduced with ascorbic acid to form
a blue complex with absorbs light at 880 nm. The absorbance is proportional to the
concentration of orthophosphate in the sample.

9.5.3 CAP Analysis

Each fence was examined visually in order to see if sediment had been collected. If there was a
change in color, notes were taken and it was measured. Once all the fences were examined,
areas were calculated for the locations were sediment had collected. Areas were also calculated
for the measurements that were taken in the field.
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Once the areas were calculated, the data from each silt fence was analyzed. Since the areas that
were being used to calculate the volumes were oddly shaped, an estimated rectangular shape
was used. For the fences that had both an area from field observations and from the painted
area, the volume of the wedge was calculated. The wedge shape was assumed to be a right
triangle. Once these areas were calculated, they were plotted in excel and a trend line was
calculated. For the fences that only had an area calculated for the painted area, the equation
from the trend line was used to calculate the volume.

9.6 Results and Discussion

A total of ten rainfall events were monitored for suspended sediment and nutrients at six
different agricultural locations containing twenty different management practices. Monitoring
efforts resulted in the collection of 166 discharge measurements, 213 suspended sediment
samples, and 175 nutrient samples.

These measurements help illustrate the effects that different management practices on varied
property types have on concentrations of suspended sediment and nutrients. Tables 9.9
through 9.13 summarize field site characteristics including the type of management practices
installed, number of practices, soil and slope conditions, runoff, SSC, and nutrient data for each
event monitored during the present study. The Event Mean Concentration (EMC) values from
these tables are summarized in figures 9.10 - 9.19. Tables 9.6 and 9.7 provide lists of codes
used in these tables and graphs.

In addition, this new data has been added to an existing database of on-farm monitoring
results (see Table 9.8 for previous on-farm data from Watson et al. 2003). Over time a
sufficient number of results may be accumulated that could then be used to draw valid
inferences about the region. Whereas, the results of any single study, such as the present one,
may represent too small a sample size for regional analyses. We do not attempt to provide a
regional analysis here, but only seek to point out the varied value of this type of on-farm data.
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Table 9.6. Codes for Ag Event Summary Table.

Event Summary Table Codes

General: na not applicable
nr not recorded
pid partial inlet data, can't compute|
Practice Type:
DB Detention basin
DD Detention ditch
FR, NP |Field Runoff, No practice
RB Retention basin
SFS Silt Fence Series
Event Type:
I Irrigation
R Rainfall

Soil Textures:

LFS Loamy fine sand
GSL/L |Grawelly sandy loam/Loam
SL/L Sandy loam/Loam

L Loam
LS/FSL |Loamy sand/Fine sandy loam
FSL Fine sandy loam

Table 9.7. EMC Graph Codes.

EMC Graph Codes

1 - No flow occurred during this event.

2 - Minimal flow data so mean concentrations, not EMCs, used.

3 - Only 1 outflow measurement, not an EMC.

4 - Inlets are NDD and SDD outflows

5 - no flow left the site, 100% containment

6 - flowed but didn't measure because site becomes submerged during large events
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Table 9.8 Summary of runoff and sediment data for a variety of agricultural fields under discrete irrigation or rainfall events. Note that linear
irrigation systems only apply water to a fraction of the irrigated area at any given instant. The paired values for application rate and duration reflect

both instantaneous irrigated areas and total irrigated areas. Reproduced from Watson et al. 2003.

Detention Sed. loss
Slope x before Area water Peak app. App. (tonnes Loss per net
Soil surface Crop sampling | Irrigation | applied to | App. rate rate Duration Applied Runoff Runoff /km2 EMC |app. (tonnes
Field Date texture Slope erodibility | Crop stage Soil state point? or rainfall (m2) (mm/hr) (mm/hr) (min) (mm) (mm) Coeff. /event) (mg/L) /km2/mm)
D1 | 19-Feb-01 L, SL 0% - 2% 0.28% None Fallow Cultivated None Rainfall 51230 3.8 13.3 220.00 14.0 1.49 10.7% 54.15 36,310 4.33
Red & Mature
B3 | 28-Jun-00 L ~0-2% 0.28% green |(last water) Sealed None Linear 14731 |34.35/5.67|34.35/5.67| 45.37 / 275 26.0 1.36 5.2% 17.85 13,122 0.73
Early (2nd
B2B | 28-Jun-00 L ~0-2% 0.28% Lettuce| water) Sealed? None Linear 21535 46.6/4.03 | 46.6/4.03 | 24.19/ 280 18.8 1.62 9.4% 13.98 8,647 0.81
Red & | Mature -
A2 | 30-Jun-00 FSL ~0-2% 0.20% green last Partly sealed None Sprinkler 13315 8.7 8.7 188.00 27.2 2.56 9.4% 7.77 3,033 0.32
Cauliflo| Mid (17
C1 22-Jul-00 SiCL 0.01%-0.03% 0.01% wer |days since| Cultivated Sprinkler 28387 10.1 10.1 301.00 50.4 0.79 1.6% 7.03 8,868 0.14
Broccol| Early (2nd
B2A | 22-Jun-00 L ~0-2% 0.28% i water) Cultivated None Linear 15834 |31.42/3.75|31.42/3.75| 24.93/ 209 13.1 0.94 7.2% 5.86 6,235 0.48
D1 | 12-Feb-01 L, SL 0% - 2% 0.28% None Fallow Cultivated None Rainfall - tail| 51230 5.0 7.5 24.00 2.0 0.46 23.0% 5.53 12,010 3.59
D2 | 19-Feb-01 L, SL 0% - 5% 0.70% None Fallow Cultivated None Rainfall 38490 3.8 13.3 220.00 14.0 0.83 5.9% 5.42 6,561 0.41
Cauliflo| Mid (28
C1 | 02-Aug-00 SiCL 0.01%-0.03% 0.01% wer |days since| Cultivated Sprinkler 28387 8.4 8.4 345.00 48.4 151 3.1% 4.72 3,127 0.10
D1 11-Feb-01 L, SL 0% - 2% 0.28% None Fallow Cultivated None Rainfall - tail] 51230 1.6 3.0 137.00 3.8 0.35 9.2% 2.02 5,840 0.59
D2 12-Feb-01 L, SL 0% - 5% 0.70% None Fallow Cultivated None Rainfall - tail] 38490 5.0 7.5 24.00 2.0 0.20 10.2% 1.16 5,721 0.65
Brus.
E3 | 24-Nov-01 LS 1% - 3.5% 0.23% Spr. Mature | Not cultivated None Rainfall 18723 4.7 7.2 240.00 16.0 0.10 0.6% 0.97 9,731 0.06
Red & | Mature -
Al | 30-Jun-00 FSL ~0-2% 0.20% green last Partly sealed None Sprinkler 14698 8.7 8.7 188.00 27.2 2.30 8.5% 0.88 384 0.04
Leaf Sprinkler
A2 | 23-May-00 FSL ~0-2% 0.20% lettuce | 2 weeks | Mostly sealed None (artificial) 31736.5 6.0 6.0 84.00 8.4 0.30 3.6% 0.77 2,541 0.09
Leaf Some water| Sprinkler
Al | 23-May-00 FSL ~0-2% 0.20% lettuce| 2 weeks | Mostly sealed and (artificial) 31736.5 6.0 6.0 84.00 8.4 0.11 1.3% 0.39 3,575 0.05
28-29-Nov- Composted,
F1 01 C 6.8% 0.82% None Fallow Sealed Rainfall 42673 1.2 2.5 251.00 5.1 0.07 1.4% 0.35 4,986 0.07
Brus.
E2 | 24-Nov-01 LS 1% - 6% 0.35% Spr. Mature | Not cultivated | Wetland Rainfall 50392 2.0 7.2 240.00 16.0 0.14 0.9% 0.30 2,091 0.02
D2 | 11-Feb-01 L, SL 0% - 5% 0.70% None Fallow Cultivated None Rainfall - tail| 38490 1.6 3.0 137.00 3.8 0.14 3.6% 0.28 2,084 0.08
Brus.
E1 | 24-Nov-01 LS 1% - 6% 0.35% Spr. Mature | Not cultivated None Rainfall 50392 3.7 7.2 240.00 16.0 0.36 2.3% 0.20 544 0.01
Brus.
E4 | 24-Nov-01 LS 1% - 6% 0.35% Spr. Mature | Not cultivated None Rainfall 75127 7.7 7.2 240.00 16.0 0.03 0.2% 0.01 390 0.00
B1 L ~0-2% 0.28% None Fallow Cultivated None Linear 35.66 / 3.57|35.66 / 3.57 31.2 0.00 0.0% 0.00 0 0.00
Pre-5-Jul- Cauliflo Pre-
C1l 00 SiCL 0.01%-0.03% 0.01% wer | transplant Sprinkler 28387 9.0 9.0 540.00 81.0 0.00 0.0% 0.00 0 0.00
28-29-Nov- Composited,
F2 01 C 8.8% 1.06% None Fallow Not-sealed Rainfall 4736 1.2 2.5 251.00 5.1 0.00 0.0% 0.00 0 0.00
Light grass
G1 | 28-Dec-01| L,GSL ~2-5% 0.98% Vines | Dormant cover Rainfall 0.2 0.8 1920.00 5.7 0.00 0.0% 0.00 0 0.00
Light grass
Gl | 02-Jan-02| L, GSL ~2-5% 0.98% Vines | Dormant cover Rainfall 1.3 1.5 540.00 11.3 0.00 0.0% 0.00 0 0.00




Table 9.9 Summary of characteristics for all agricultural sites monitored.

Slope x
Field Site Code Date Practice type No.of Practices Crop/ Veg Cover Crop Stage Soil state Soil texture Slope surfpace
erodibility
R009 Basin1l 01Dec 05 Retention basin 3inseries none fallow cultivated LFS 10.20% 0.0153
R009 Basin2 01Dec 05 Retention basin 3inseries none fallow cultivated LFS 10.20% 0.0153
R009 Basin3 01Dec 05 Retention basin 3inseries none fallow cultivated LFS 10.20% 0.0153
R009 Basin1l 18 Dec 05 Retention basin 3in series none fallow cultivated LFS 10.20% 0.0153
R009 Basin 2 18 Dec 05 Retention basin 3in series none fallow cultivated LFS 10.20% 0.0153
R009 Basin3 18 Dec 05 Retention basin 3inseries none fallow cultivated LFS 10.20% 0.0153
R009 Basin1l 31Dec 05 Retention basin 3inseries none fallow cultivated LFS 10.20% 0.0153
R009 Basin 2 31Dec 05 Retention basin 3in series none fallow cultivated LFS 10.20% 0.0153
R009 Basin3 31Dec 05 Retention basin 3inseries none fallow cultivated LFS 10.20% 0.0153
RO10 N/A 06 Mar 06 Retention basin 1 mixed row varied cultivated GSL/L 0.98% 0.003381
RO N/A 17 Mar 06 Retention basin 1 mixed row varied cultivated GSL/L 0.98% 0.003381
RO1L Basin1l 06 M ar 06 Retention basin 2inseries unknown (mixed) varied unknown SL/L 2.00% 0.0068931
RO Basin2 06 M ar 06 Retention basin 2in series unknown (mixed) varied unknown SL/L 2.00% 0.0068931
RO Basin1 20Mar 06 Retention basin 2in series unknown (mixed) varied unknown SL/L 2.00% 0.0068931
RO1L Basin 2 20 Mar 06 Retention basin 2inseries unknown (mixed) varied unknown SL/L 2.00% 0.0068931
RO122 inlet 1 09,23 Feb 07 Retention basin basin; two separate ditches none fallow cultivated L 0.74% 0.002380988
RO2 inlet 2 09,23 Feb 07 Retention basin basin; two separate ditches none fallow cultivated L 0.61% 0.001953564
ROB 1 27 Mar 06 None N/A lettuce new transplants partly sealed LS/FSL ~0-0.5% 0.000375
RO13 2 27 Mar 06 None N/A lettuce 6" tall partly sealed LS/FSL ~0-0.5% 0.000375
RO13 3 27 Mar 06 None N/A strawberries (plastic) mature mostly sealed - plastic LS/FSL ~0-0.5% 0.000375
RO13 4 27 Mar 06 None N/A lettuce 6" tall partly sealed LS/FSL ~0-0.5% 0.000375
ROB 5 27 Mar 06 None N/A strawberries (plastic) mature mostly sealed - plastic LS/FSL ~0-0.5% 0.000375
RO13 6 27 Mar 06 None N/A artichokes mature partly sealed LS/FSL ~0-0.5% 0.000375
RO13 9 27 Mar 06 None N/A strawberries (no plastic) mature partly sealed LS/FSL ~0-0.5% 0.000375
RO ND 27 Mar 06 Ditch/slough 1 mixed varied partly sealed LS/FSL ~0-0.5% 0.000375
RO SD 27 Mar 06 Ditch/slough 1 mixed varied partly sealed LS/FSL ~0-0.5% 0.000375
RO13 B2 Inlet 27 Mar 06 None 2in series mixed varied partly sealed LS/FSL ~0-0.5% 0.000375
RO13 B2 Outlet 27 Mar 06 None N/A mixed varied partly sealed LS/FSL ~0-0.5% 0.000375
RO 1 02 Apr 06 None N/A lettuce new transplants partly sealed LS/FSL ~0-0.5% 0.000375
ROB 2 02 Apr 06 None N/A lettuce 6" tall partly sealed LS/FSL ~0-0.5% 0.000375
RO13 3 02 Apr 06 None N/A strawberries (plastic) mature mostly sealed - plastic LS/FSL ~0-0.5% 0.000375
RO13 4 02 Apr 06 None N/A lettuce 6" tall partly sealed LS/FSL ~0-0.5% 0.000375
RO 5 02 Apr 06 None N/A strawberries (plastic) mature mostly sealed - plastic LS/FSL ~0-0.5% 0.000375
ROB 6 02 Apr 06 None N/A artichokes mature partly sealed LS/FSL ~0-0.5% 0.000375
RO13 9 02 Apr 06 None N/A strawberries (no plastic) mature partly sealed LS/FSL ~0-0.5% 0.000375
RO13 ND 02 Apr 06 Ditch/slough 1 mixed varied partly sealed LS/FSL ~0-0.5% 0.000375
RO SD 02 Apr 06 Ditch/slough 1 mixed varied partly sealed LS/FSL ~0-0.5% 0.000375
ROB B2 Inlet 02 Apr 06 None 2in series mixed varied partly sealed LS/FSL ~0-0.5% 0.000375
RO13 B2 Outlet 02 Apr 06 None N/A mixed varied partly sealed LS/FSL ~0-0.5% 0.000375
ROM4 la Nov 06 - Feb 07 silt fence series 1 revegetated, seeded with acorns, straw patchy, not thick rice straw, vegetated FSL 8-12.0% 0.032
ROM4 b Nov 06 - Feb 07 silt fence series 1 revegetated, seeded with acorns, straw patchy, not thick rice straw, vegetated FSL 13-16.0% 0.0464
ROM 2a Nov 06 - Feb 07 silt fence series 1 revegetated, seeded with acorns, straw thick cover rice straw, vegetated FSL 8-12.0% 0.032
ROM 2b Nov 06 - Feb 07 silt fence series 1 revegetated, seeded with acorns, straw patchy, not thick rice straw, vegetated FSL 13-16.0% 0.0464
ROM4 3a Nov 06 - Feb 07 silt fence series 1 non-natives (mostly) thick cover mowed FSL 8-12.0% 0.032
ROM4 3b Nov 06 - Feb 07 silt fence series 1 non-natives (mostly) thick cover mowed FSL 13-16.0% 0.0464
ROM 4a Nov 06 - Feb 07 silt fence series 1 revegetated, clover, native grass, straw thick cover rice straw, vegetated FSL 8-12.0% 0.032
ROM 4b Nov 06 - Feb 07 silt fence series 1 revegetated, clover, native grass, straw thick cover rice straw, vegetated FSL 13-16.0% 0.0464
ROM 5b Nov 06 - Feb 07 silt fence series 1 Oak woodland mature, dense leaf litter natural with litter FSL 13-16.0% 0.0464




Table 9.10 Summary of runoff and sediment loss/retention data for variety of agricultural sites and rainfall events.

RUNOFF SSC
Sediment Sediment
Loss per Loss per
Area Sediment Sediment SsSC SsSC net app. net app.
water App. Appl Runoff Runoff No. Loss Loss SSC MC | SSsC MC EMC EMC (tonnes/km | (tonnes/km
Property- Site Practice |Event applied Duration @ ied in out Runoff |Samp | (tonnes/km2 (tonnes/km2 (mg/L) (mg/L) (mg/L) (mg/L) 2/mm) 2/mm)
Site Code Description Date type Type (km2) (hours) | (mm) (mm) (mm) coeff. les ) Incoming ) Outgoing | Incoming A Outgoing Incoming Outgoing Incoming Outgoing
R009-01/02 Basin1 01Dec 05 DB R 0.08 3:40 6.3 0 na 0% 0 na na na na na na na na
R009-03/04 Basin 2 01Dec 05 DB R 0.13 3:40 6.3 0 na 0% 0 na na na na na na na na
R009-05/06 Basin 3 01Dec 05 DB R 0.13 3:40 6.3 0 na 0% 0 na na na na na na na na
R009-01/02 Basin1 18 Dec 05 DB R 0.08 100 46.0 nr nr nr 3,2 nr nr nr nr nr nr nr nr
R009-03/04 Basin 2 18 Dec 05 DB R 0.13 100 46.0 nr nr nr 2,2 nr nr nr nr nr nr nr nr
R009-05/06 Basin 3 18 Dec 05 DB R 0.13 100 46.0 nr nr nr 2,0 nr nr nr nr nr nr nr nr
R009-01/02 Basin1 31Dec 05 DB R 0.08 5:00 14.4 12 11 8.6% 3,4 104.78 2134 79036 15225 84995 18741 7.28 148
R009-03/04 Basin 2 31Dec 05 DB R 0.13 5:00 4.4 2.0 12 1B.9% | 4,4 29.86 9.50 13273 7847 14909 8084 2.07 0.66
R009-05/06 Basin 3 31Dec 05 DB R 0.13 5:00 14.4 11 nr 7.7% 1 8.93 nr 7847 3028 8084 nr 0.62 nr
R010-01/02 1Basin 06 Mar 06 DB R 0.27 6:41 2.2 17 19 13.7% 4,5 4.50 2.53 1929 1194 2674 1306 0.37 0.21
R010-02/03/02 1Basin 17 Mar 06 DB R 0.27 12:55 6.9 19 2.1 274% | 14,12 4.08 3.55 2269 1026 2142 1531 0.59 0.45
R011-07/02 Basin 1 06 Mar 06 DB R 3.52 9:00 18 0.1 0.1 10% 3,2 144 0.36 8136 2079 12394 3064 0.12 0.03
R011-03/05 Basin 2 06 Mar 06 DB R 3.52 9:00 118 0.1 0.0 10% 2,2 0.36 nr 2079 1207 3064 na 0.03 nr
R011-07/02 Basin 1 20 Mar 06 DB R 3.52 17:31 8.6 0.4 0.4 4.3% 6,3 0.75 0.72 646 2590 2026 2012 0.09 0.08
R011-:03/05 Basin 2 20 Mar 06 DB R 3.52 17:31 8.6 0.4 11 4.3% 3,8 0.72 0.11 2590 125 2012 95 0.08 0.01
R012-01 Basininlet 1 09,23 Feb 07 DB R 041 18:45 57.2 na na na na 72.73 na na na 0 na 127 na
RO12-02 Basininlet 2 09,23 Feb 07 DB R 0.08 18:45 57.2 na na na na 2.49 na na na 0 na 0.04 na
R013-01 pipel 27Mar 06 FR, NP R 0.02 2:54 75 na na na na na na na na na na na na
R013-02 pipe 2 27Mar 06 FR, NP R 0.03 2:54 75 0.0 na 0.7% 4 0.08 na 1015 na 1552 na 0.01 na
R013-03 pipe3 27Mar 06 FR, NP R 0.05 2:54 75 0.4 na 5.0% 5 0.36 na 833 na 958 na 0.05 na
R013-04 pipe4 27Mar 06 FR, NP R 0.03 2:54 75 na na na na na na na na na na na na
R013-05 pipe5 27Mar 06 FR, NP R 0.06 2:54 75 0.2 na 2.3% 5 0.10 na 431 na 560 na 0.01 na
R013-06 pipe 6 27Mar 06 FR, NP R 0.08 2:54 75 0.0 na 0.0% 1 0.00 na 543 na na na 0.00 na
R013-09 pipe 9 (to B2) 27Mar 06 FR, NP R 0.06 2:54 75 0.1 na 14% 4 0.19 na 1311 na 1763 na 0.02 na
R013-07 North Ditch 27Mar 06 DD R 0.56 2:54 7.5 na 0.2 3.0% 4 pid 0.21 nr 518 pid 961 nr 0.03
R013-08 South Ditch 27Mar 06 DD R 0.28 2:54 7.5 na 0.2 3.0% 4 pid 0.11 nr 809 pid 494 nr 0.01
R013-10 Basin 2 Inlet 27Mar 06 RB R 0.84 2:54 75 0.1 na 12% 3 0.00 na 83 na 45 na 0.00 na
R013-11 Basin 2 Outlet 27Mar 06 RB R 0.89 2:54 7.5 0.0 0.0 na na na na na na na na na na
R013-01 pipel 02 Apr 06 FR, NP R 0.02 9:16 418 3.3 3.3 8.0% 4 9.71 na 1839 na 2912 na 0.23 na
R013-02 pipe 2 02 Apr 06 FR, NP R 0.03 9:16 418 nr nr 2.9% 0 na na na na na na na na
R013-03 pipe 3 02 Apr 06 FR, NP R 0.05 9:16 418 17.4 17.4 417% 9 19.21 na 738 na 1102 na 0.46 na
R013-04 pipe4 02 Apr 06 FR, NP R 0.03 9:16 418 28.6 28.6 68.4% 7 49.58 na 1202 na 1734 na 119 na
R013-05 pipe5 02 Apr 06 FR, NP R 0.06 9:16 418 16 16 3.9% 9 106 na 313 na 655 na 0.03 na
R013-06 pipe 6 02 Apr 06 FR, NP R 0.08 9:16 418 25 25 29.8% 7 19.93 na 1055 na 1599 na 0.48 na
R013-09 pipe 9 (to B2) 02 Apr 06 FR, NP R 0.06 9:16 418 8.4 8.4 20.1% 6 9.47 na 800 na 126 na 0.23 na
R013-07 North Ditch 02 Apr 06 DD R 0.56 9:16 418 3.3 na 32.9% 6 pid 8.16 nr 518 nr 612 nr 0.20
R013-08 South Ditch 02 Apr 06 DD R 0.28 9:16 418 6.8 na 16.2% 6 pid 4.72 nr 524 nr 690 nr 0.11
R013-10 Basin2 In 02 Apr 06 RB R 0.84 9:16 418 15.7 15.7 37.6% 9 155 na 79 na 99 na 0.04 na
R013-11 Basin 2 Out 02 Apr 06 RB R 0.89 9:16 418 15.3 na 36.6% n na 122 na 53 na 80 na 0.03
R014-1a la Nov 06 - Feb 07 SFS R na ~4 months | 213.2 na na na na na 19 na na na na na na
R014-1b b Nov 06 - Feb 07 SFS R na ~4 months | 213.2 na na na na na 2.2 na na na na na na
R014-2a 2a Nov 06 - Feb 07 SFS R na ~4 months | 213.2 na na na na na 0.0 na na na na na na
R014-2b 2b Nov 06 - Feb 07 SFS R na ~4 months | 213.2 na na na na na 0.8 na na na na na na
R014-3a 3a Nov 06 - Feb 07 SFS R na ~4 months | 213.2 na na na na na 0.9 na na na na na na
R014-3b 3b Nov 06 - Feb 07 SFS R na ~4 months | 213.2 na na na na na 0.9 na na na na na na
R014-4a 4a Nov 06 - Feb 07 SFS R na ~4 months | 213.2 na na na na na 0.2 na na na na na na
R014-4b 4b Nov 06 - Feb 07 SFS R na ~4 months | 213.2 na na na na na 0.6 na na na na na na
R014-5b 5b Nov 06 - Feb 07 SFS R na ~4 months | 213.2 na na na na na 0.0 na na na na na na




Table 9.11 Summary of runoff and nitrate (NO3-N) loss/retention data for variety of agricultural sites and rainfall events.

RUNOFF (REPRODUCED FROM TABLE 9.10) Nitrate-N
Area NO3-N NO3-N NO3-N NO3-N NO3-N Loss 'NO3-N Loss
water App. Runoff Runoff NO3-N NO3-N MC MC EMC EMC per net app. per net app.
Property- Site Practice | Event applied Duration Applied in out Runoff No. (g/km2) (g/km2) (mg/L) (mg/L) (mg/L) (mg/L) (g/km2/mm) | (g/km2/mm)
Site Code | Description Date type Type to (km2) (hours) (mm) (mm) (mm) coeff. | Samples | Incoming | Outgoing | Incoming Outgoing Incoming Outgoing Incoming Outgoing
R009-0702 Basin 1 01Dec 05 DB R 0.08 3:40 6.3 0 na 0% 0
R009-03/04 Basin 2 01Dec 05 DB R 0.13 3:40 6.3 0 na 0% 0
R009-05/06 Basin 3 01Dec 05 DB R 0.13 3:40 6.3 0 na 0% 0
R009-0702 Basin 1 18 Dec 05 DB R 0.08 100 46.0 nr nr nr 3,2 nr nr nr nr nr nr nr nr
R009-03/04 Basin 2 18 Dec 05 DB R 0.13 100 46.0 nr nr nr 2.2 nr nr nr nr nr nr nr nr
R009-05/06 Basin 3 18 Dec 05 DB R 0.13 100 46.0 nr nr nr 2,0 nr nr nr nr nr nr nr nr
R009-0702 Basin 1 31Dec 05 DB R 0.08 5.00 4.4 12 11 8.6% 3,4 184 1055 0.96 0.94 0.96 0.93 82.24 73.28
R009-03/04 Basin 2 31Dec 05 DB R 0.13 5:00 4.4 2.0 12 13.9% 4,4 1725 992 0.86 0.84 0.86 0.84 119.82 68.91
R009-05/06 Basin 3 31Dec 05 DB R 0.13 5.00 4.4 11 nr 7.7% 1 932 nr 0.84 0.73 0.84 64.73 nr
R010-07/02 1Basin 06 Mar 06 DB R 0.27 6:41 2.2 17 19 13.7% 55 2560 2004 144 118 152 103 209.24 163.79
R010-01/03/02 1Basin 17 Mar 06 DB R 0.27 12:55 6.9 19 2.1 27.4% 7,7 2051 2005 125 0.99 108 0.97 29543 288.78
RO11-07/02 Basin 1 06 Mar 06 DB R 3.52 9:00 18 0.1 0.1 10% 3,2 1071 1000 5.86 13.77 9.21 8.59 90.72 84.64
R011-03/05 Basin 2 06 Mar 06 DB R 3.52 9:00 18 0.1 0.0 10% 2,1 1000 13.77 8.04 8.59 na 84.64
RO11-07/02 Basin 1 20 Mar 06 DB R 3.52 17:31 8.6 0.4 0.4 4.3% 6,3 17930 6493 17.81 16.53 48.64 18.04 2096.73 759.27
R011-03/05 Basin 2 20 Mar 06 DB R 3.52 17:31 8.6 0.4 11 4.3% 3,8 6493 17280 16.53 15.24 18.04 15.03 759.27 2020.72
R013-01 pipel 27Mar 06 FR, NP R 0.02 2:54 75 na na na
R013-02 pipe2 27Mar 06 FR, NP R 0.03 2:54 75 0.0 na 0.7% 4 730 12.59 14.67 96.91
R013-03 pipe3 27Mar 06 FR, NP R 0.05 2:54 75 0.4 na 5.0% 5 251 7.43 6.62 333.26
R013-04 pipe4 27Mar 06 FR, NP R 0.03 2:54 75 na na na na
R013-05 pipe5 27Mar 06 FR, NP R 0.06 2:54 75 0.2 na 2.3% 5 2198 1138 12.91 29171
R013-06 pipe 6 27Mar 06 FR, NP R 0.08 2:54 75 0.0 na 0.0% 1 46 4125 6.12
R013-09 pipe9 (to B2) 27 Mar 06 FR, NP R 0.06 2:54 75 0.1 na 14% 4 767 9.24 7.28 10176
R013-07 North Ditch | 27Mar 06 DD R 0.56 2:54 75 na 0.2 3.0% 4 946 946 525 5.25 pid 4.24 pid 125.58
R013-08 South Ditch | 27 Mar 06 DD R 0.28 2:54 75 na 0.2 3.0% 4 1889 1889 9.95 9.95 pid 8.46 pid 250.70
R013-10 Basin2 Inlet | 27 Mar 06 RB R 0.84 2:54 75 0.1 na 12% 3 433 10.97 4.76 57.40
RO13-11 Basin2 Outlet | 27 Mar 06 RB R 0.89 2:54 75 na 0.0 na
R013-01 pipel 02 Apr 06 FR, NP R 0.02 9:16 418 3.3 3.3 8.0% 4 90952 26.40 27.28 2176.76
R013-02 pipe2 02 Apr 06 FR, NP R 0.03 9:16 418 nr nr 2.9% 0 na na
R013-03 pipe3 02 Apr 06 FR, NP R 0.05 9:16 418 174 174 417% 5 162235 13.14 9.31 3882.81
R013-04 pipe4 02 Apr 06 FR, NP R 0.03 9:16 418 28.6 28.6 68.4% 6 207058 9.51 7.24 4955.56
R013-05 pipe5 02 Apr 06 FR, NP R 0.06 9:16 418 16 16 3.9% 8 23265 16.97 14.43 556.82
R013-06 pipe 6 02 Apr 06 FR, NP R 0.08 9:16 418 125 25 29.8% 6 302369 38.99 24.25 7236.65
R013-09 pipe9 (to B2) 02 Apr 06 FR, NP R 0.06 9:16 418 8.4 8.4 20.1% 5 103555 2528 12.32 2478.40
R013-07 North Ditch | 02 Apr 06 DD R 0.56 9:16 418 13.3 na 32.9% 5 nr 133931 pid 12.53 pid 10.04 pid 3205.39
R013-08 South Ditch | 02 Apr 06 DD R 0.28 9:16 418 6.8 na 16.2% 5 nr 81166 pid 17.97 pid 187 pid 1942 .55
R013-10 Basin2 In 02 Apr 06 RB R 0.84 9:16 418 157 157 37.6% 7 173710 1189 na 1106 4157.44
RO13-11 Basin2 Out | 02 Apr 06 RB R 0.89 9:16 418 15.3 na 36.6% 9 164453 10.21 10.75 3935.89
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Table 9.12 Summary of runoff and ammonia (NH3-N) loss/retention data for variety of agricultural sites and rainfall events.

RUNOFF (REPRODUCED FROM TABLE 9.10) Ammonia-N
Area NH3-N NH3-N NH3-N NH3-N NH3-N Loss | NH3-N Loss
water App. Runoff Runoff NH3-N NH3-N MC MC EMC EMC per net app. | per net app.
Property- Site Practice Event applied Duration Applied in out Runoff No. (g/km2) (g/km2) (mg/L) (mg/L) (mg/L) (mg/L) (g/km2/mm) | (g/km2/mm)
Site Code Description Date type Type to (km2) (hours) (mm) (mm) (mm) coeff. | Samples | Incoming ' Outgoing  Incoming Outgoing Incoming Outgoing Incoming Outgoing
R009-0702 Basin1l 01Dec 05 DB R 0.08 3:40 6.3 0 na 0% 0
R009-03/04 Basin2 01Dec 05 DB R 0.13 3:40 6.3 0 na 0% 0
R009-05/06 Basin 3 01Dec 05 DB R 0.13 3:40 6.3 0 na 0% 0
R009-017/02 Basin1 18 Dec 05 DB R 0.08 100 46.0 nr nr nr 3,2 nr nr nr nr nr nr nr nr
R009-03/04 Basin2 18 Dec 05 DB R 0.13 100 46.0 nr nr nr 2.2 nr nr nr nr nr nr nr nr
R009-05/06 Basin 3 18 Dec 05 DB R 0.13 100 46.0 nr nr nr 2,0 nr nr nr nr nr nr nr nr
R009-0702 Basin1 31Dec 05 DB R 0.08 5:00 4.4 12 11 8.6% 3,4 54 61 0.05 0.05 0.04 0.05 3.78 4.20
R009-03/04 Basin 2 31Dec 05 DB R 0.13 5:00 4.4 2.0 12 13.9% 4,4 58 34 0.03 0.04 0.03 0.03 4.05 2.39
R009-05/06 Basin 3 31Dec 05 DB R 0.13 5:00 4.4 11 nr 7.7% 1 32 nr 0.04 0.03 2.25 nr
R0O10-0/02 1Basin 06 Mar 06 DB R 0.27 6:41 2.2 17 19 13.7% 55 291 363 0.19 0.19 0.17 0.19 23.76 29.66
R010-07/03/02 1Basin 17Mar 06 DB R 0.27 12:55 6.9 19 2.1 27.4% 7,7 373 503 0.17 0.21 0.20 0.24 53.68 72.50
RO11-01/02 Basin1 06 Mar 06 DB R 3.52 9:00 18 0.1 0.1 10% 3,2 4 8 0.03 0.06 0.03 0.06 0.30 0.64
RO11-03/05 Basin 2 06 Mar 06 DB R 3.52 9:00 118 0.1 0.0 10% 2,1 8 na 0.06 0.04 0.06 0.64 na
RO11-01/02 Basin1 20 Mar 06 DB R 3.52 17:31 8.6 0.4 0.4 4.3% 6,3 86 38 0.08 0.10 0.23 0.10 10.05 4.39
RO11-03/05 Basin 2 20 Mar 06 DB R 3.52 17:31 8.6 0.4 11 4.3% 3,8 38 47 0.10 0.05 0.10 0.04 4.39 554
R013-01 pipel 27Mar 06 FR, NP R 0.02 2:54 75 na na na
R013-02 pipe2 27Mar 06 FR, NP R 0.03 2:54 75 0.0 na 0.7% 4 32 0.65 0.64 4.22
R013-03 pipe3 27Mar 06 FR, NP R 0.05 2:54 75 0.4 na 5.0% 5 26 0.05 0.07 3.47
R013-04 pipe 4 27Mar 06 FR, NP R 0.03 2:54 75 na na na
R013-05 pipe5 27Mar 06 FR, NP R 0.06 2:54 75 0.2 na 2.3% 5 0.06 0.06 139
R013-06 pipe 6 27Mar 06 FR, NP R 0.08 2:54 75 0.0 na 0.0% 1 0 0.13 0.02
R013-09 pipe9 (to B2) 27Mar 06 FR, NP R 0.06 2:54 75 0.1 na 14% 4 5 0.05 0.05 0.68
R013-07 NorthDitch | 27Mar 06 DD R 0.56 2:54 75 na 0.2 3.0% 4 pid 276 0.69 0.69 pid 124 pid 36.60
R013-08 South Ditch | 27 Mar 06 DD R 0.28 2:54 75 na 0.2 3.0% 4 pid 27 0.1 0.1 pid 0.12 pid 3.64
R0O13-10 Basin2 Inlet | 27 Mar 06 RB R 0.84 2:54 75 0.1 na 12% 3 10 na 0.25 na 0.1 na 133
R013-11 Basin 2 Outlet ' 27 Mar 06 RB R 0.89 2:54 75 na 0.0 na
R013-01 pipel 02 Apr 06 FR, NP R 0.02 9:16 418 3.3 3.3 8.0% 4 10161 2.75 3.05 243.18
R013-02 pipe 2 02 Apr 06 FR, NP R 0.03 9:16 418 nr nr 2.9% 0
R013-03 pipe3 02 Apr 06 FR, NP R 0.05 9:16 418 17.4 174 417% 5 839 0.04 0.05 20.07
R013-04 pipe 4 02 Apr 06 FR, NP R 0.03 9:16 418 28.6 28.6 68.4% 6 2486 0.15 0.09 59.49
R013-05 pipe5 02 Apr 06 FR, NP R 0.06 9:16 418 16 16 3.9% 8 39 0.03 0.02 0.94
R013-06 pipe 6 02 Apr 06 FR, NP R 0.08 9:16 418 25 2.5 29.8% 6 4342 0.17 0.35 10391
R013-09 pipe9 (to B2) 02 Apr 06 FR, NP R 0.06 9:16 418 8.4 8.4 20.1% 5 265 0.03 0.03 6.35
R013-07 North Ditch | 02 Apr 06 DD R 0.56 9:16 418 1343 na 32.9% 5 pid 7109 pid 0.92 pid 0.53 pid 170.13
R013-08 South Ditch | 02 Apr 06 DD R 0.28 9:16 418 6.8 na 16.2% 5 pid 906 pid 0.19 pid 0.13 pid 2169
R0O13-10 Basin2 In 02 Apr 06 RB R 0.84 9:16 418 157 5.7 37.6% 7 5189 0.33 0.33 124.19
R0O13-11 Basin2 Out | 02 Apr 06 RB R 0.89 9:16 418 153 na 36.6% 9 4844 0.24 0.32 11594
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Table 9.13 Summary of runoff and orthophosphate (PO4-P) loss/retention data for variety of agricultural sites and rainfall events.

RUNOFF (REPRODUCED FROM TABLE 9.10) Orthophosphate-P
Area PO4-P PO4-P PO4-P PO4-P PO4-P Loss A PO4-P Loss
water App. Runoff Runoff PO4-P PO4-P MC MC EMC EMC per net app. per net app.
Property- Site Practice Event applied Duration Applied in out Runoff No. (g/km2) (g/km2) (mg/L) (mg/L) (mg/L) (mg/L) (g/km2/mm) | (g/km2/mm)
Site Code | Description Date type Type to (km2) (hours) (mm) (mm) (mm) coeff. | Samples | Incoming  Outgoing | Incoming Outgoing Incoming Outgoing Incoming Outgoing
R009-07/02 Basin 1 01Dec 05 DB R 0.08 3:40 6.3 0 na 0% 0
R009-03/04 Basin 2 01Dec 05 DB R 0.13 3:40 6.3 0 na 0% 0
R009-05/06 Basin 3 01Dec 05 DB R 0.13 3:40 6.3 0 na 0% 0
R009-01/02 Basin1 18 Dec 05 DB R 0.08 100 46.0 nr nr nr 3,2 nr nr nr nr nr nr nr nr
R009-03/04 Basin 2 18 Dec 05 DB R 0.13 100 46.0 nr nr nr 2,2 nr nr nr nr nr nr nr nr
R009-05/06 Basin 3 18 Dec 05 DB R 0.13 100 46.0 nr nr nr 2,0 nr nr nr nr nr nr nr nr
R009-07/02 Basin 1 31Dec 05 DB R 0.08 5.00 4.4 12 11 8.6% 3,4 323 231 0.3 0.2 0.3 0.2 22.47 16.04
R009-03/04 Basin 2 31Dec 05 DB R 0.13 5.00 4.4 2.0 12 13.9% 4,4 503 296 0.2 0.2 0.3 0.3 34.92 20.58
R009-05/06 Basin 3 31Dec 05 DB R 0.13 5.00 4.4 11 nr 7.7% 1 278 nr 0.2 0.3 19.33 nr
R010-07/02 1Basin 06 Mar 06 DB R 0.27 6:41 2.2 17 19 13.7% 55 173 1480 0.7 0.8 0.7 0.8 95.84 12101
R010-07/03/02 1Basin 17 Mar 06 DB R 0.27 12:55 6.9 19 2.1 27.4% 7,7 1251 1457 0.7 0.7 0.7 0.7 180.12 209.86
RO11-07/02 Basin 1 06 Mar 06 DB R 3.52 9:00 18 0.1 0.1 10% 3,2 33 31 0.4 0.3 0.3 0.3 2.79 2.63
R0O11-03/05 Basin 2 06 Mar 06 DB R 3.52 9:00 18 0.1 0.0 10% 2,1 31 0.3 0.3 0.3 2.63
RO11-07/02 Basin 1 20 Mar 06 DB R 3.52 17:31 8.6 0.4 0.4 4.3% 6,3 403 133 0.5 0.4 11 0.4 47.09 15.59
R0O11-03/05 Basin 2 20 Mar 06 DB R 3.52 17:31 8.6 0.4 11 4.3% 3,8 133 510 0.4 0.5 0.4 0.4 15.59 59.67
R013-01 pipel 27Mar 06 FR, NP R 0.02 2:54 75 na na na
R013-02 pipe2 27Mar 06 FR, NP R 0.03 2:54 75 0.0 na 0.7% 4 24 0.5 0.5 3.17
R013-03 pipe3 27Mar 06 FR, NP R 0.05 2:54 75 0.4 na 5.0% 5 18 0.4 0.3 15.64
R013-04 pipe4 27Mar 06 FR, NP R 0.03 2:54 75 na na na
R013-05 pipe5 27Mar 06 FR, NP R 0.06 2:54 75 0.2 na 2.3% 5 60 0.4 0.4 7.95
R013-06 pipe 6 27Mar 06 FR, NP R 0.08 2:54 75 0.0 na 0.0% 1 1 10 na 0.15
R013-09 pipe9 (to B2)  27Mar 06 FR, NP R 0.06 2:54 75 0.1 na 14% 4 16 0.2 0.2 2.12
R013-07 NorthDitch | 27Mar 06 DD R 0.56 2:54 75 na 0.2 3.0% 4 pid 48 pid 0.49 pid 0.2 pid 6.38
R013-08 South Ditch | 27Mar 06 DD R 0.28 2:54 75 na 0.2 3.0% 4 pid 73 pid 0.45 pid 0.3 pid 9.71
R013-10 Basin2 Inlet | 27 Mar 06 RB R 0.84 2:54 75 0.1 na 12% 3 90 11 10 1193 na
R013-11 Basin2 Outlet | 27 Mar 06 RB R 0.89 2:54 75 na 0.0 na
R013-01 pipel 02 Apr 06 FR, NP R 0.02 9:16 418 353 353 8.0% 4 3738 0.9 11 89.45
R013-02 pipe2 02 Apr 06 FR, NP R 0.03 9:16 418 nr nr 2.9% 0
R013-03 pipe3 02 Apr 06 FR, NP R 0.05 9:16 418 174 174 417% 5 4194 0.6 0.2 100.38
R013-04 pipe4 02 Apr 06 FR, NP R 0.03 9:16 418 28.6 28.6 68.4% 6 21819 0.7 0.8 522.21
R013-05 pipe5 02 Apr 06 FR, NP R 0.06 9:16 418 16 16 3.9% 8 773 0.5 0.5 18.50
R013-06 pipe 6 02 Apr 06 FR, NP R 0.08 9:16 418 125 25 29.8% 6 15922 13 13 38105
R013-09 pipe9 (to B2) 02 Apr 06 FR, NP R 0.06 9:16 418 8.4 8.4 20.1% 5 2973 0.5 0.4 7116
R013-07 NorthDitch | 02 Apr 06 DD R 0.56 9:16 418 133 na 32.9% 5 pid 1472 pid 10 pid 0.9 pid 274.57
R013-08 South Ditch | 02 Apr 06 DD R 0.28 9:16 418 6.8 na 16.2% 5 pid 6800 pid 12 pid 10 pid 162.75
R013-10 Basin2 Inlet | 02 Apr 06 RB R 0.84 9:16 418 157 157 37.6% 7 17693 12 11 423.44
RO13-11 Basin 2 Outlet ' 02 Apr 06 RB R 0.89 9:16 418 153 na 36.6% 9 15689 10 10 375.49
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EMCs were calculated for sediment and nutrients for each event, whenever possible. If there
were not enough flow measurements or samples to calculate an EMC, a conventional mean (i.e.
not flow-weighted, as in EMC) was used. This, and other important notes, are denoted by
numeric codes described in Table 9.7.

9.6.1 Suspended Sediment EMCs

Suspended sediment concentration was reduced at every site during every event.

Event Mean Concentrations - Suspended Sediment
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Figure 9.10. Suspended Sediment EMC Results from event monitoring of basins. See Table 9.7
for numeric codes.
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R0O09: The 12/31/05 RO09 event, for example, had an EMC of 84,995 mg/L at the first basin
inlet, and a value of 3000 mg/L at the outlet of the 3rd basin in series. Although this value is
still higher than the inlet values at all but one other site, it is a reduction of 96%. And although
sand is largely responsible for such large SSC concentrations at the site, the basins also
captured quite a lot of fine clay material. Figure 9.11 photo was taken at Basin 1.

Figure 9.11. Fine sediment captured in Basin 1.

Figure 9.12 illustrates a sediment fan spreading across Basin 2.

Figure 9.12. RO09 Basin 2 sediment fan.
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RO10: RO10 was a single basin, and much smaller, but it still had reductions of 51% and 29% on
3/6 and 3/17, respectively. The basin was relatively full of sediment during the time of
monitoring, and was scheduled to be cleaned out in the Summer of 2006. Therefore, the results
found are associated with shorter retention times due to decreased volume. Figure 9.13
illustrates what inlet and outlet water looked like at RO10 for the 3/17 event. The inlet water
was probably lighter than outlet water at the end of the event because inflow was so slow that
less sediment was being transported into the basin. Outlet water, however, still was mixed with
earlier flows of higher values. It’s difficult to see, but SSCs revealed that the samples on the
right contained ~1/3 less sediment.

Figure 9.13. RO10 suspended sediment samples from the 3/17/06 rain event.
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RO11: The two RO11 events look quite different because they represent different parts of storm
events. On 3/6 the beginning of a event was measured when flow and SSC values were highest.
For the 3/20-24 event, measurements started a few hours after flow commenced, likely missing
the usual ‘first-flush’ plug of high-sediment-concentration flow. This event was monitored for
four days, and shows how over that time the basin drained slowly and most of the sediment
had time to settle out. This was quite visually obvious from the samples (figure 9.13). This site
employs a standing pipe in the second basin with orifices to drain the water out slowly. If some
water compounded longer-term in the basin wasn’t undesirable, the initial highest values of
SSC could be further reduced by leaving a bottom section of the drain pipe without any orifices.

Figure 9.14. RO11 Suspended sediment samples from the 3/20-24/06 rain event.
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RO13: Monitoring at this site was complex because of the numerous inputs and ditches,
ultimately draining to two large basins in series. Two events are described here, enclosed by the
brackets underneath. There were several pipes directly draining fields with no intervening
retention basin. These are labeled “inlets” 1-6, and 9. These flow into the North Detention Ditch
(NDD) and South Detention Ditch (SDD), with one pipe (9) flowing directly into the second basin.
In all cases, the values flowing out of the NDD and SDD were lower, with sediment having had
time to partially settle out. Basin 1 then flowed directly into Basin 2. The 3/27-28 event was
small enough that the entire amount of runoff water could be contained onsite, resulting in
100% containment. By the time that the water flowed out of Basin 1 during both events, the
sediment had been reduced so much that additional settling didn’t appear to be possible, at
least during the sampling timeframe. Basin 2 served simply as additional runoff storage,
enabling water to be retained onsite for all but the largest events. The 4/2-9 event was several
days of unrelenting rain. The maximum EMC for that event was 2912 mg/L, and the outflow
from the site was at 80 mg/L. More suspended sediment was flowing off the fields on the 4t
than on the 3rd, but the system was able to handle the additional load (figures 9.15 and 9.16).

Figure 9.16. R013 suspended sediment samples for 4/4/06.
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9.6.2 Nutrients

A significant change in nutrient concentrations in sediment basins was not expected, but
seemed possible in some of the larger ones, especially if water was compounded for a period of
days (as opposed to just minutes or hours). No vegetation for the installed purpose of water
quality improvement was present in any of the basins, however, some underwater vegetation
was present at RO13 in both Basins since these always hold water (the detention ditches at this
site drain completely/almost completely after events). Due to constant moisture, it was thought
that the soil in these basins may also have denitrifying bacteria.

The following conclusions are drawn from looking at figures 9.17, 9.18, and 9.19. Nitrate
inputs were low at R009 and RO10, and look unchanged at the outlets. Ammonia and
orthophosphate also appear unchanged. RO11 appears to experience reductions in all nutrients
when monitored over several days (3/20-23 event), but not over the span of a few hours (3/6
event). This larger basin (2) had water in it at least at a low level for some time due to previous
rains during the season that may have facilitated bacteria for denitrification. Since there were
no other less-concentrated sources of water to the basins, the reductions could not have been
due to dilution. For RO13, there doesn’t seem to be any evidence that nutrients are being
reduced within the basins. The values coming into Basin 1, and into and out of Basin 2
remained essentially the same. However, it is clear that the ability of the site to compound a lot
of water serves to dilute flows from fields with higher nutrient levels with lower ones from other
fields, resulting in lower overall values leaving the site than were observed from some fields.

In conclusion, we found minimal evidence only of nutrient removal from water passing through
the retention basins considered during the study, except at RO11. This is not unexpected, as
nutrient removal is not the designed function of these sediment retention basins.
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Event Mean Concentrations - NO3-N
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Figure 9.17. Nitrate-N EMC Results from event monitoring. See Table 9.7 in the beginning of

the Results section for numeric codes.
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Figure 9.18. Total Ammonia
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Figure 9.19. Orthophosphate-P EMC Results from event monitoring. See Table 9.7 in the
beginning of the Results section for numeric codes.

9.6.2.1 CAPs

Each of the sites had sediment that was caught by the silt fences except for the reference
established Oak Woodland site (5), which did not have any (figure 9.20). There were no fences
installed at site 2 or 5 on an on an 8-12 degree slope, and the values for site 5 for the 13-16
degree slope were 0. There were a few silt fences where it was apparent that sediment had
collected (figures 9.21 - 9.22). There was not evidence that sediment collected on most of the
fences. Vegetation growth around the fences seemed to play a large role on whether or not the
silt fences caught sediment. A lot of the silt fences had vegetation completely surrounding
them (figures 9.23 - 9.28). At every site vegetation grew well around the fences.
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R014 Silt Fence Erosion Rates
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Figure 9.20. R0O14 mean values of sediment caught in the fences for each site.

Figure 9.21. Sediment caught in a fence at site 1.
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Figure 9.22. Another fence at site 1 with accumulated sediment.

Figure 9.23. Fence "C" at site 1 when newly installed.

Figure 9.24. Fence “C” at site 1 completely surrounded by vegetation.
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Figure 9.26. Fence "))" at site 3 surrounded by vegetation.

SRR

Figure 9.27. Fence "M" at site 4 when newly installed.
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Figure 9.28. Fence "M" at site 4 surrounded by vegetation.
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10 Watershed Level Monitoring - Tembladero Slough

10.1 Monitoring Goals

Watershed level monitoring sought to answer the follow question:

How much wetland area would be required to mitigate the average daily watershed nutrient
load?

To answer this question, an estimate of the average daily watershed load is required. This
chapter describes the estimation of average watershed nutrient load from measurements of
nutrient concentration over a range of discharges during the winter of 2005-6.

10.2 Methods

10.2.1Sampling site

Sampling was conducted at a single public access site, Haro Road Bridge across Tembaldero
Slough (TEM-HAR) in Castroville, California where the Slough runs under Highway 156 (Fig
2.2.1). This site was the farthest downstream location to measure loads delivered from the
watershed where access is safe (in relation to storm hazards and traffic). The channel was wide
and too deep for wading to take flow measurements and collect samples, so all sampling
activity took place from the bridge. We installed a pressure transducer to record stage in meters
at the site every 20 minutes (Fig 2.2.2). A USGS gauging site was located a few kilometers
upstream from TEM-HAR, with several confluences occurring in the intervening reaches (Merritt,
Espinosa, and Santa Rita).

10.2.2Overall approach

Our overall approach for estimating total nutrient load was: (1) construct nutrient rating curves
(NRC) relating concentration to discharge at TEM-HAR; (2) estimate daily discharge at TEM-HAR
by regression measured discharge against daily records at a nearby USGS gauging site (REC-
JON); (3) estimate daily load as the product of daily discharge and the NRC; and (4) take the
average of daily loads.

10.2.3Sampling Design

Measurements were made at TEM-HAR according to a stratified sampling design. The first level
of stratification was a dicotomous division of effort into ambient and storm events in order to
ensure even representation with respect to discharge. The second level was to stratify by time
within each event - so as to minimize effects of short-term variation and bias due associated
with the rising and falling limbs of storm hydrographs.

Central Coast Watershed Studies



72
Final Report

Ambient events were defined as having no measurable precipitation in the five days prior to and
through out the collection of samples and having sustained a flow rate less than 18 cfs at the
REC_JON USGS site through the final day of sampling. Sampling during ambient events involved
three sets of samples collected every other day for five days at the same hour each day.

Storm events were defined as the period during which discharge increased from ambient levels
and returned back to ambient conditions. A storm event was sampled with six sets of samples.
Using multiple weather forecasts, live radar images and real time flow rate data from the REC-
JON USGS gage, the timing of the six samples was spaced such that two series would sample
the increase in flow, two samples were used to sample the peak in flow and the final two series
were used to sample the recession in the flow.

10.2.4 Discharge measurement

Discharge was measured using a small crane (Four-Wheel Truck, model 4350, Rickly
Hydrological Company) that suspends a ‘fish’ (a weight designed to stabilize flow measuring
equipment within the stream channel) with a USGS AA-MH Model 6215 current meter that
measures velocity (Fig 2.4.1). A meter tape was laid across the bridge, starting at the true right
bank, flow measurements were made every 0.5m from that point across the channel at 60% of
the total stream channel depth (from the surface) for each point. Total discharge was estimated
as the sum products of individual velocity measurements with their representative width and
depth.

10.2.5 Sample collection

Water samples were collected as surface grabs using an extending pole from a point marked on
the bridge denoting the center of the channel (Fig 2.6.1). The sample bottle was lowered to just
below surface level with the opening of the bottle facing up stream. The bottle was filled and
dumped three times with the bottle being poured out away from the center of the channel so as
not to interfere with the proceeding sample. The bottle was then filled a fourth time and
collected. It was labeled and placed in an ice cooler. Once samples were collected and placed in
the icebox they were returned to the lab where they were frozen and stored.

10.2.6 Laboratory Methods:

All samples were analyzed in the CCOWS lab. Table 2.7.1 summarizes the tests that were used,
their accuracy, precision and recovery requirements for replicates and spikes. Procedures for all
tests are detailed in the HACH Odyssey DR/2500 Spectrophotometer Procedure Manual (te/dk
04/01 2ed).

e New syringes, Millex 0.45 um filters and disposable vials

e HACH Odyssey DR/2500 Spectrophotometer

e Safety glasses and rubber gloves
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e Hach Orthophosphate test kit (method 8048), Nitrogen test kit (method 10020) and
Ammonia test kit (method 10023)

Watson et al. (2005) details the quality assurances protocols. The following is a list of quality
control procedures that were adhered to during nutrient analyses:

e Method/Reagent blanks: 1 per sample run

e Standards/Controls: 3 per sample run, per analysis

e Bottle blank: 1 per sample run

e Sample replicates: at least 1 per sample run or 5% of samples
e Sample spikes: at least 1 set per sample run or 5% of samples

10.3 Results

Nutrient rating curves for concentration and load are given in the following two figures.
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We estimated daily mean discharge at TEM-HAR by regressing our instantaneous measurements
of discharge at TEM-HAR against daily mean values reported by USGS at REC-JON. The
following figure gives the resulting estimation equation:

¢ Q(m3/s)

Discharge (m3/s) at REC-JON (USGS)

Series2

e Dower (Q
(m3/s))

Discharge (m3/s) at TEM-HAR (CCoWS)

We multiplied estimates of mean daily discharge at TEM-HAR by the nutrient rating curves from
the previous page to get a time-series of daily loads at TEM-HAR. This comprised 7390 daily
values, spanning the period from October 1970 to April 2007, with a gap in the USGS record
from February 1986 to May 2002.

The mean daily loads thus estimated were:
e 861 kg/day NO3-N
e 13 kg/day NH3-N
e 105 kg/day PO4-P
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11 Education and Outreach - Return of the Natives Activities &
Wetland Site Demonstration

11.1.1Student Involvement

During the autumn quarters of this project, Return of the Natives worked with a total of twenty
three (23) local schools in the propagation of native plants for this project. Thirteen (13) of
these schools had greenhouses on their school sites, the other ten (10) schools participated in
propagation activities in their classrooms with the seedlings that they planted being
transported back to the “mother” greenhouses at the Watershed Institute at CSUMB. RON staff
visited each of these 23 schools at least two times every fall and those students had the
opportunity to join RON staff to outplant some natives on restoration sites outside of the scope
of this project as it was not possible to take these students to private farmlands identified by
CAFF and the Monterey County RCD. Each autumn students produced about 3500 native plants,
mainly native bunch grasses, for the project. These 3500 plants became part of Return of the
Natives’ constant inventory of between 6600 and 7200 native plants available for partners on
this project.

While the students were learning about propagating native plants, they also were learning about
the important role of native plants in halting erosion and in uptaking of nutrients and
pollutants.

Figure 11.1. CSUMB Service Learning Students worked with Seaside High School sophomores to
make a poster featuring native grasses.
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Daily maintenance of the native plants at the Watershed Institute greenhouse fell to CSUMB
student assistants and volunteers from our “Greenthumb Program”. The Greenthumbs are
developmentally disabled adults from the Gateway Program and the Monterey County Office of
Education and they were responsible for transplanting at least 80% of the natives for this
project.

Figure 11.3. A Greenthumb member planting natives.
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Figure 11.4. Watershed Institute Plants.

Over the three years of the project thousands of volunteers produced plants for this project;
1800 K-12 students each of three autumns, 600 Greenthumb volunteers each year, and 30
CSUMB student and high school volunteers each year. This total number of volunteers is 7290
(+/- 100 volunteers). Each of these volunteers learned about the power of native plants in
combating erosion and guarding our water supply.

Overall, thirty-five (35) species and 6035 plants, from cone-size to 5-gallon plants were
provided to 8 different sites in the Gabilan Watershed (Table 11.1). At the conclusion of the
project an inventory of about 5000 plants exists and is being maintained for planting by the
project partners in the Gabilan Watershed.
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Table 11.1. Return of the Natives Plants sent to Project Sites. This does not include 5000 native
plants being held at the Watershed Institute (March 15, 2007) for future use by partners in the
Gabilan Watershed.

Prop. 13: Plants out

Site / Date CONES/RP 4IN DPOT 1GAL 5GAL

Molera Wetl