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. Overview

Valley, Order No. R5-2014-XXXX (referred to as the “Order”) is intended to provide information regarding
the rationale for the Order; background information on the California Rice Commission (CRC) and rice
farming operations; general information on surface and groundwater monitoring that has been
conducted; and a discussion of the Order’s elements that meet required state policy.

This attachment to Waste Discharge Requirements General Order for Rice Growers in the Sacramento T

[

More detailed information; including rice farming system and farming environment descriptions, as well
as data presentation, and analysis are provided in the Groundwater Quality Assessment Report (GAR),
as well as other documents previously submitted by CRC that are part of the administrative record.

[I. Introduction

The Central Valley Water Board’s Irrigated Lands Regulatory Program (ILRP) was initiated in 2003 with N
the adoption of a conditional waiver of Waste Discharge Requirements (WDR)s for discharges from

irrigated lands. The 2003 conditional waiver was renewed in 2006, and again in 2011. The conditional

waiver’s requirements are designed to reduce wastes discharged from irrigated agricultural sites (e.g.,
tailwater, runoff from fields, subsurface drains) to Central Valley surface waters (Central Valley Water T
Board 2011).

In addition to providing conditions, or requirements, for discharge of waste from irrigated agricultural
lands to surface waters, the Central Valley Water Board’s conditional waiver included direction to Central
Valley Water Board staff to develop an environmental impact report for a long-term ILRP that would
protect waters of the state (groundwater and surface water) from discharges of waste from irrigated
lands. Although the requirements of the conditional waiver are aimed to protect surface water bodies, the
directive to develop a long-term ILRP and environmental impact report is not as limited, as waters of the
State include ground and surface waters within the State of California (CWC, Section 13050[e]).

The Central Valley Water Board completed an Existing Conditions Report (ECR) for Central Valley T
irrigated agricultural operations in December 2008. The ECR was developed to establish baseline

conditions for estimating potential environmental and economic effects of long-term ILRP alternatives in

a program environmental impact report (PEIR) and other associated analyses.

In fall 2008, the Central Valley Water Board convened the Long-Term ILRP Stakeholder Advisory H
Workgroup (Workgroup). The Workgroup included a range of stakeholder interests representing local
government, industry, agricultural coalitions, and environmental/environmental justice groups throughout
the Central Valley. The main goal of the Workgroup was to provide Central Valley Water Board staff with
input on the development of the long-term ILRP. Central Valley Water Board staff and the Workgroup
developed long-term program goals and objectives and a range of proposed alternatives for
consideration in a programmatic environmental impact report (PEIR) and corresponding economic
analysis. In August 2009 the Workgroup generally approved the goals, objectives, and range of
proposed alternatives for the long-term ILRP. The Workgroup did not come to consensus on a preferred
alternative.

<

n

The Central Valley Water Board’s contractor, ICF International, developed the Program Environmental
Impact Report (PEIR)'and Economics Report*for consideration by the board. The PEIR analyzed the
range of proposed alternatives developed by the Workgroup. The Draft PEIR was released in July 2010,

ICF International, 2011. Irrigated Lands Regulatory Program, Program Environmental Impact Report. Draft and
Final. March. (ICF 05508.05.) Sacramento, CA. Prepared for Central Valley Regional Water Quality Control
Board, Sacramento, CA.

ICF International, 2010. Draft Technical Memorandum Concerning the Economic Analysis of the Irrigated
Lands Regulatory Program) (Economics Report).
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and the Final PEIR was certified by the board in April 2011 (referred to throughout as “PEIR"). In June
2011, the board directed Central Valley Water Board staff to begin developing waste discharge
requirements (orders) that would implement the long-term ILRP to protect surface and groundwater
guality. During 2011, the board reconvened the Stakeholder Advisory Workgroup to provide additional
input in the development of the orders. Also, during the same time, the board worked with the
Groundwater Monitoring Advisory Workgroup to develop an approach for groundwater monitoring in the
ILRP.

The board’s intent is to develop seven geographic and one commodity-specific general waste discharge
requirements (general orders) within the Central Valley region for irrigated lands owners/operators that
are part of a third-party group. The first of these orders was adopted in December 2012 for the Eastern
San Joaquin River Watershed. The board also adopted a general order for irrigated lands
owners/operators that are not part of a third-party group in July 2013, and third-party group general
orders for the Tulare Lake Basin [September 2013], the Western Tulare Lake Basin Area [January 2014],
and the Western San Joaquin River Watershed [January 2014] .

The geographic/commodity-based orders will allow for tailoring of implementation requirements based on
the specific conditions within each geographic area, or specific to a commodity. At the same time, and to
the extent appropriate, the board intends to maintain consistency in the general regulatory approach
across the orders through the use of templates for grower reporting, as well as in the focus on high
vulnerability areas and areas with known water quality issues. .

This Order is the only general order that is commodity-specific. Since rice in the Sacramento Valley is
grown under generally similar conditions, using similar farming methods and rice lands are generally
contiguous, the regulatory framework used for geographic specific Orders is generally applicable, but has
been altered to reflect the unique circumstances associated with rice farming and a commodity-specific
order.

A. Goals and Objectives of the Irrigated Lands Regulatory Program

The goals and objectives of this Order, which implements the long term ILRP for rice growers in the
Sacramento Valley are described below. These are the goals described in the PEIR for the ILRP.?

= B = Z m =

“Understanding that irrigated agriculture in the Central Valley provides valuable food and fiber

products to communities worldwide, the overall goals of the ILRP are to (1) restore and/or maintain the
highest reasonable quality of state waters considering all the demands being placed on the water; (2) H
minimize waste discharge from irrigated agricultural lands that could degrade the quality of state

waters; (3) maintain the economic viability of agriculture in California’s Central Valley; and (4) ensure

that irrigated agricultural discharges do not impair access by Central Valley communities and

residents to safe and reliable drinking water. In accordance with these goals, the objectives of the V
ILRP are to:

¢ Restore and/or maintain appropriate beneficial uses established in Central Valley Water Board
water quality control plans by ensuring that all state waters meet applicable water quality
objectives.

e Encourage implementation of management practices that improve water quality in keeping with
the first objective, without jeopardizing the economic viability for all sizes of irrigated agricultural
operations in the Central Valley or placing an undue burden on rural communities to provide safe
drinking water.

® ICF International, 2011. Irrigated Lands Regulatory Program, Program Environmental Impact Report. Draft and

Final. March. (ICF 05508.05.) Sacramento, CA. Prepared for Central Valley Regional Water Quality Control
Board, Sacramento, CA., page 2-6
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e Provide incentives for agricultural operations to minimize waste discharge to state waters from
their operations.

o Coordinate with other Central Valley Water Board programs, such as the Grasslands Bypass
Project WDRs for agricultural lands total maximum daily load development, CV - SALTS, and
WDRs for dairies.

¢ Promote coordination with other regulatory and non - regulatory programs associated with
agricultural operations (e.g., DPR, the California Department of Public Health [DPH] Drinking
Water Program, the California Air Resources Board [ARB], the California Department of Food and
Agriculture, Resource Conservation Districts [RCDs], the University of California Extension, the
Natural Resources Conservation Service [NRCS], the USDA National Organic Program, CACs,
State Water Board Groundwater Ambient Monitoring and Assessment Program, the U.S.
Geological Survey [USGS], and local groundwater programs [SB 1938, Assembly Bill [AB] 3030,
and Integrated Regional Water Management Plans]) to minimize duplicative regulatory oversight
while ensuring program effectiveness.”

B. Description of Waste Discharges from Irrigated Lands that may affect Water Quality
The definition of waste discharges from irrigated lands is provided in Appendix E as: “The discharge or

release of waste to surface water or groundwater. Waste discharges to surface water include, but are not T
limited to, irrigation return flows, tailwater, drainage water, subsurface (tile) drains, stormwater runoff

flowing from irrigated lands, aerial drift, and overspraying of pesticides. Waste can be discharged to
groundwater through pathways including, but not limited to, percolation of irrigation or storm water

through the subsurface, backflow of waste into wells (e.g., backflow during chemigation), discharges into
unprotected wells and dry wells, and leaching of waste from tailwater ponds or sedimentation basins to A
groundwater. A discharge of waste subject to the Order is one that could directly or indirectly reach

waters of the state, which includes both surface waters and groundwaters. Direct discharges may

include, for example, discharges directly from piping, tile drains, wells, ditches or sheet flow to waters of

the state, or percolation of wastes through the soil to groundwater. Indirect discharges may include aerial

drift or discharges from one parcel to another parcel and then to waters of the state...” T

As described in the definition, there exist multiple potential pathways for wastes from irrigated lands to
waters of the state, where such waste discharge could affect the quality of waters of the state. Basic
physical processes (e.g., contaminants going into solution in water and gravity) result in water containing
waste to flow through soil or other conduits to underlying groundwater or result in water flowing over the

land surface into surface water. In addition, material sprayed on the crop (such as pesticides) can drift in H
the wind and reach surface waters. Since farming takes place on landscapes connected to the
surrounding environment (an open system), a farmer cannot prevent these physical processes from
occurring. However, a farmer can take steps to limit the amount of wastes discharged and the
subsequent effect on water quality.

<

[1l. Rice Production in California

A. Rice Lands in the Sacramento Valley*

The Sacramento Valley is surrounded by the Coast, Cascade, and Sierra Nevada mountain ranges
which have weathered and eroded to fill the valley bottom with alluvial material. Within these alluvial
plains are a relatively wide variety of soils and soil conditions. Rice is generally grown in three landforms,
alluvial plains (including terrace soils), floodplains, and flood basins.

Alluvial plains include terrace soils that are formed on the valley margins from mixed alluvium and are
among the oldest in the valley. Terrace soils have a loam or clay loam surface horizons of 10 to 35% clay

* Most of the information in this section is taken from Rice Nutrient Management in California, John F. Williams,

UC Agriculture and Natural Resources Publication 3516.
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and a dense clay layer below. Over time, periodic flooding allows coarser materials to travel farther down
the stream, where they may be buried by subsequent deposition of fine-grained materials. A cementation
or consolidation process of this alluvial material may occur after being deposited and buried at
considerable depth. With cementation and consolidation, pore spaces are reduced, lowering the ability of
the materials to hold and transport water vertically. Erosion of the surface may subsequently bring these
cemented and consolidated layers closer to the surface. Significant rice acreage is planted on this
landform on the east side of the Sacramento Valley.

Floodplains occur when natural stream channel flows overtop banks due to intense precipitation and/or
elevated streamflow from upstream precipitation and/or snowmelt. Sediments suspended in the
floodwaters deposit along the channel banks, with coarse sediments near the streams, and finer
sediments settling in the bottom of broad basins known as flood basins. The Sutter, Butte, Colusa, and
Natomas basins are examples of these flood basin landforms, which contain most of California’s rice
fields.

Soils in the flood basin landforms generally have high proportions of clay and silt-sized particles and poor
internal drainage. Soil surface horizons typically have 30 to 60 percent clay and have high shrink and
swell capacity with changes in soil moisture. It is estimated that 75% of the rice on the west side of the
Sacramento Valley and 60% on the east side is grown on basin soils, with fewer acres on floodplains,
alluvial plains, and terraces.

Fine-textured soils of the Sacramento Valley are expected to have relatively high cation exchange
capacity, allowing positively charged ions such as ammonium, potassium, sodium and calcium to be
adsorbed on the clay/soil surface. Negatively charged ions, such as nitrate, would be more readily
transported in solution through the soil profile.

B. Rice Farming in the Sacramento Valley

California rice is an annual crop, with only one harvest per year. About 90% of the rice grown in the state
is medium grain cultivars, Over 95% of all rice production in the Sacramento Valley is in nine counties —
Butte, Colusa, Glenn, Placer, Sacramento, Sutter, Tehama, Yolo and Yuba (Figure 1).° All rice producing
areas in those counties are contained within the Sacramento Valley. According to the California
Department of Food and Agriculture (CDFA) California Agricultural Statistics, the nine counties harvested
about 540,510 acres of rice for the 2011 growing season.®

= B = Z m =

Areas where rice is grown require a specific type of soil physically suited to rice production. The soil must H
have restricted drainage caused by high clay content or a hardpan/claypan layer that facilitates season-
long ponding without excessive percolation of irrigation water (Figure 2).” Rice-only soils, historically
farmed only to rice, have very poor internal drainage due to high clay content or hardpan at less than 3
feet deep making them unsuitable for most other crops. These rice-only soils tend to have poor yields
and high input costs when rotated to other crops. For this reason, many rice fields are designed to
optimize rice production with permanent levees and low-grade slopes, further limiting their utility for crop
rotation. Some soils with expandable clay minerals (vertisols) and hardpans greater than 3 feet deep are
suitable for rice and non-rice crops, allowing for crop rotation. Rotations can be used to improve weed
and disease management and soil fertility, but are not essential for conventional rice production.

n

The figure is from the CRC Groundwater Assessment Report (GAR). The rice lands shown are based on

integrating California Department of Water Resources (DWR) maps showing crops grown in each county.
From 2002 to 2010, the rice acreage harvested in the nine counties varied from 500,048 to 573,235 acres
based on County Crop Reports.

From GAR showing rice lands overlay on NRCS soil drainage classifications.
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Figure 1: Rice Land (DWR), showing lands where rice is normally grown

: - i
2 D e TR A
Data Sources: Groundwater Basins, Rice Crop (California DWR 2010); Basemap, County (ESRI 2011). Datum is NADB3.
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Note: Figure from the Rice-Specific Groundwater Assessment Report, Map 2-3. California Rice
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Figure 2: Rice Land and Soil Drainage

e T

Daliﬂ Snumesaﬁm@naler Basins, Rice Crop (California DWR 2010); Drainage Class (NRCS 2012); Basernap, County (ESRI 2011). Datum is NADS3.
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Note: Figure from the Rice-Specific Groundwater Assessment Report, Map 2-7. California Rice
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C. Water Management in Rice Fields

Rice is farmed in standing water. Medium grain rice varieties were specifically bred for California
conditions. This breeding program decreased the stalk height, reducing the desired standing water
depth. Breeding has also shortened the growing season to about 120 days during which rice is irrigated.

Water is managed in rice fields to minimize wasted water, nutrients, and pesticides. Rice is grown in
standing water contained by small levees. Fields are generally laser-leveled (slope less than 0.1%, or 0.1
feet per 100 feet) to allow for a slow flow rate through the fields and to control the rate of water released.
Due to these irrigation management controls, sediment loads in irrigation runoff are low, and particle-
coagulant additives are not required or used for sediment control. Further information on water
management systems and practices can be found the University of California Cooperative Extension
(UCCE) Rice Project website.®

[

In a normal season, field preparation generally starts in mid-February to March, before rice seeding. Rice N
seed is generally sown by airplane into a flooded field, although Growers may elect to plant in a dry field
(drill-seed). Seeding typically takes place from mid-April to the end of May. Water management after

seeding depends on the pesticides to be applied. Pesticide application can occur in April, but most

typically happens in the May through June period. During this period and into early July, water may be
released from the field to expose small aquatic weeds for control. From mid-July to mid-August (after T
herbicide application), water is held on the fields to allow herbicides to degrade. Water is added as

needed to maintain a constant water level and a favorable water temperature range for growth.

All California rice is flooded during growth and grain formation. A top-dressing (mid-season application)
of nitrogen may be made during the water hold period, if needed. Rice field drainage before harvest
typically occurs from mid-August through September. Drainage and drying is necessary to allow
harvester and truck access to fields. Timing of harvest is based on the moisture content of the rice kernel
so as to optimize the quality and yield of head rice.® After harvest, rice fields are generally flooded to
facilitate decomposition of rice straw and to provide waterfowl habitat. No application of fertilizers or
pesticides occurs on rice fields during the winter, until the fields are once again drained in mid-February
or March. Field preparation for the next season may include applications of fertilizers before seeding.
Factors such as weather conditions may affect planting and pesticide application. A summary of the rice
farming calendar and approximate dates are shown in Table 1.

Table 1: Summary of Rice Farming Calendar H
Rice Farming Calendar Month*
Winter drainage | Fields drained for planting; pre-plant activities mid-February thru March

April thru May;

June thru July

Rice development; fields flooded July thru August

Fall drainage Fields drained and allowed to dry for harvesting mid-August thru September
. Fields flooded for rice straw decomposition and

Winter flood .

waterfowl habitat

* Start of the rice growing season depends on factors such as weather conditions, rice variety being grown

(length of growing season), and planting method. The months listed are approximate.

e ** Most pesticide applications take place in May and June. Only occasional use can occur in early July.

o Peak pesticide use season**
Irrigation season

<

October thru mid- February

http://www.plantsciences.ucdavis.edu/uccerice/rice_production/planting_water_mgmt.htm
Head rice yield is the portion of kernels greater than 75% of intact length after milling. Head rice commands a
higher price than broken kernels.

March 2014



Attachment A to Order R5-2014-XXXXX 8
Rice Growers in the Sacramento Valley
Information Sheet

D. Nitrogen Management for Rice Fields

Rice primarily absorbs nitrogen in the form of ammonium,® which is the most common form of inorganic
nitrogen in flooded soils. Nitrogen is generally applied below the soil surface as aqua ammonia (NHs in

water) or urea (CO(NH,),)." Fields are immediately flooded creating an anaerobic soil condition that T
minimizes volatilization and nitrification? of ammonium. Some nitrogen loss occurs by ammonium
diffusion from the anaerobic layer to the aerobic layer and subsequent nitrification to the nitrate (NO3 )
form. Nitrate can also form in soil zones that temporarily become aerobic when fields are drained for
foliar-active herbicides™. When the field is re-flooded and the soil again becomes anaerobic, microbes
convert residual nitrate into nitrogen gas (N,), with the ammonium-nitrogen again remaining in a stable
state. Vertical leaching of nitrates is minimal due to the general predominance of ammonium in the soil
(and general absence of nitrate-nitrogen forms), and to the generally low permeability of rice soils. After
herbicide applications, fields remain flooded until the drainage before harvest. After drainage, nitrification
may again occur in aerobic soil zones, but most rice fields are flooded during the winter for rice straw
decomposition and for waterfowl habitat. Where nitrate is formed, denitrification will occur.***°

E. Pesticide Application and Management for Rice
Herbicides (pesticides applied to control weeds) and copper sulfate used by both organic and

conventional rice constitute most of the pesticide load applied to the crop.'® The decision for dry or wet T

(flooded) planting of rice seed may be based on disrupting prevalent types of weeds in a rice field.

Several rice pesticides have mandatory field hold times derived from the scientific data review required
for registration. The resulting water holds are included as the mandatory label requirements. The water
holds were developed to provide for in-field degradation of pesticides before the release of the field water
to drains and other surface waters. Water holds have become industry standard practice in California to
address aquatic toxicity, taste complaints, environmental fate, and pesticide efficacy. The original water
holds were developed in cooperation with technical resources such as the University of California
Cooperative Extension, Rice Research Board and pesticide registrants. Rice-specific permit conditions
were developed to require additional conditions of the registered use of those products. In conjunction
with the water holds, the California Department of Pesticide Regulations (DPR) requires seepage
controls for all rice pesticides having mandatory water-holding requirements.*’

Pesticides that can be applied to rice are limited. Figure 3 shows when pesticides are normally applied.
Applications are made in accordance with the label specifications'® and to optimize effectiveness and H

1 williams, J.F. (editor), Rice Nutrient Management in California. 2010. University of California: Agriculture and

Natural Resources. Publication 3516.

More information on subsurface and surface application can be found in Linquist, B.A., Hill, J.E., Mutters, R.G.,
Greer, C.A., Hartley, C., Ruark, M.D., and van Kessel, C,. 2009. Assessing the Necessity of Surface-Applied
Preplant Nitrogen Fertilizer in Rice Systems, Agronomy Journal 101-9006-915.

Nitrification refers to oxidation or addition of oxygen to form nitrates (NO3z ); denitrification refers to the
reduction or the loss of oxygen to form nitrogen gas (Ny).

Foliar-active herbicides require adequate leaf surface area for absorption by the plant of the herbicide. If
application is by ground, the surface has to be dry enough to support application equipment. Drainage can last
up to three weeks, depending on the soil type, climate conditions, and the herbicide to be applied.

Linquist, B.A., Koffler, K., Hill, J.E. and van Kessel, C., 2011. Rice field drainage affects nitrogen dynamics and
management. California Agriculture 65:80-84.

Reddy, K.R., 1982. Nitrogen cycling in a flooded-soil ecosystem planted to rice (Oryza sativa L.), Plant and Sall
67:209-220.

Copper sulfate is used as an algaecide, fungicide and insecticide. It is applied to a flooded field and the copper
appears to be bound to organic matter in the soil.

Pesticide Use Enforcement Program Standards Compendium, Volume 3, Restricted Materials and Permitting
Appendix C, Subsection C.2.2, General Water-Holding.

Growers are required to follow label specifications which are approved by the US Environmental Protection
Agency (EPA). Labels may be specific for certain states due to additional requirements within that state.
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minimize damage to the crop. Timing for herbicide application is critical, with a set window for
effectiveness and prevention of crop damage.
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Figure 3: Timing of Rice Pesticide Applications
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V. California Rice Commission

The California Rice Commission (CRC) is a state statutory organization established by California Food
and Agriculture Code*® to represent all producers and handlers? of rough (paddy) or milled rice?* (Oryza
sativa) from any source within the State of California. The CRC does not represent growers that produce
wild rice.*

The CRC submitted a Notice of Intent in October 2003 and received a Notice of Applicability (NOA) from
the Executive Officer in June 2004. The NOA approved the CRC to operate as the lead entity for rice
growers in the Sacramento Valley under the previous Coalition Group Conditional Waiver. Similar to the
Coalition Group Conditional Waiver, this Order has been written for the CRC to provide a lead role in
conducting monitoring, educating rice growers, developing and implementing water quality management
plans, and interacting with the Central Valley Water Board on behalf of its rice growers. Under the
Conditional Waiver, the CRC conducted surface water quality monitoring and submitted annual reports
according to requirements described in CRC-specific Monitoring and Reporting Program Orders.
Management plans were developed, implemented, and completed. The CRC routinely provides rice
growers with water quality information during mandatory grower meetings and through the CRC website
and newsletter.

Since its inception in 1983, the Rice Pesticides Program (RPP) has monitored rice pesticides and
required implementation of management practices by rice growers to address significant water quality
concerns that arose related to fish toxicity and drinking water taste complaints. The RPP was originally
administered by the California Department of Fish and Game, Department of Pesticide Regulation, and
Central Valley Water Board. In 2003, the CRC assumed responsibility for overseeing and documenting
compliance with the RPP. The RPP is a separate program from the ILRP, currently under Resolution No.
R5-2010-9001, which specifies approved management practices for five rice pesticides to meet Basin
Plan performance goals. Currently, only one of the five rice pesticides (thiobencarb) is applied by rice in
significant quantities and requires RPP monitoring. As part of the RPP, the CRC provides monitoring at
four primary sites for the pesticides and has initiated management practices and outreach to ensure
compliance with the performance goals. Management practices initiated by the RPP include water-
holding requirements; drift minimization, water management including reporting of emergency releases,
seepage mitigation measures, and mandatory stewardship training for permit applicants.

The CRC, under Food & Agricultural Code, cannot release information regarding its producers or
handlers.?® In Food & Agricultural Code, § 71079, the CRC “may present facts to, and negotiate with,
local, state, federal, and foreign agencies on matters that affect the rice industry.” This Order authorizes
the CRC to represent all Sacramento Valley producers and, by extension, landowners of land used by a
producer of rice (hereafter referred to as Growers?*) to comply with specified aspects of the Order.
Discharges governed by this Order include discharges of waste from rice land only within the counties of
Sacramento, Sutter, Yuba, Butte, Glenn, Colusa, Yolo, Placer, and Tehama.

9 Food & Agricultural Code, Division 22, Chapter 9.5, Article 1, section 71000.

% producer is defined as any person who produces or causes to be produced, rice. Handler is any person in the
business of marketing rice and handles 100,000 hundredweight (10,000,000 pounds) or more of rough rice or
the equivalent amount of milled rice during a marketing season.

Rough or paddy rice is rice that comes from the field after harvest with the hull or husk still covering the rice
kernel. Milling removes the outer hull (brown rice) and may be continued to remove the entire hull and the germ
to produce white rice.

Wild rice is technically a species of grasses forming the genus Zizania.

Food & Agricultural Code, Division 22, Chapter 9.5, § 71089(a) states “[tlhe Commission and the secretary
shall keep confidential and shall not disclose, except when required by court order after a hearing in a judicial
proceeding, all lists in their possession of persons subject to this chapter.”

For the purposes of this Order, Grower(s) is defined to mean a producer of rice as defined in Food &
Agricultural Code § 71032, or a landowner that leases, rents, or otherwise owns land that is used by a producer
of rice.
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As required by the Order, the CRC will identify the locations of Sacramento Valley rice growing
operations in a manner that does not violate Food & Agricultural Code § 71089(a). The CRC will map,
likely with satellite images and/or aerial surveys, land planted to rice in the Sacramento Valley. The CRC
will then submit a Geographic Information System (GIS) shapefile with enough detail to overlay
assessor’s parcel number (APN) data. The Order requires Growers to perform a Farm Evaluation that
identifies water quality management practices used by the Grower. The evaluation will be updated
annually by Growers, unless the Executive Officer otherwise determines that annual updates are
unnecessary. The Monitoring and Reporting Program (MRP) of this Order requires that the CRC identify
use of the management practices in GIS at a township level. To update the information, the CRC may
either provide updates of the shapefile or submit APNs every three years with the Farm Evaluation
update. If rice acreage varies by more than 20% from the last update, an update of the shapefile is
required for that year. The updates are required because some rice areas may rotate a crop
occasionally, even though rice acreage is generally not suitable for other crops.?®

V. Surface Water Monitoring

A. Surface Water Monitoring Sites

The CRC has monitored rice discharges at four primary sites and five secondary sites under the ILRP
(Table 2). The four primary siteswere established under the Rice Pesticides Program? (RPP) and found
to be representative of rice field discharges for those pesticides. The CRC also submitted a report, Basis
for Water Quality Monitoring Program, in October 2004 that contained an assessment and evaluation of
the four primary sites as being representative of rice field discharges.?’ The report concluded that the
primary sites -- CBD5, BS1, CBD1, and SSB — capture the majority of rice field discharges. Because
there is dilution from other inputs (both agricultural and non-agricultural) at these sites, monitoring for the
ILRP is also conducted at three upstream secondary sites (Figure 4).

Table 2: CRC Surface Water Monitoring Sites

Site Type | Site Code Site Name Latitude | Longitude

Primary 520XCBDWR Colusa Basin Drain #5 (CBD5) 39.1833 N | -122.0500 W
Primary 520CRCBS1 Butte Slough at Lower Pass Rd (BS1) 39.1875N | -121.9000 W
Primary 520XCBDKL Colusa Basin Drain above Knights Landing (CBD1) | 38.8125 N | -121.7731 W
Primary 520CRCSSB Sacramento Slough Bridge near Karnak (SSB) 38.7850 N | -121.6533 W
Secondary | 520CRCLCF Lurline Creek; upstream site for CBD5 (F)* 39.2184 N | -122.1511 W
Secondary | 520CRCCCG Cherokee Canal, upstream site for BS1*(G)* 39.3611 N | -121.8675W

Obanion Outfall at DWR PP on Obanion Rd,

Secondary | 520CRCOOH upstream site for SSB (H)* 39.0258N | -121.7272 W
Secondary | 515CRCJSS Jack Slough (JS)** 39.1804 -121.571100
Secondary | 519CRCLCC Lower Coon Creek (LCC)** 38.8715 -121.580800

*  Monitoring was initiated in 2009 for sites F, G, and H.

% A Grower’s rotation to another crop will not be considered grounds for termination of coverage from this Order if

the Grower intends to rotate the operation in question back to rice. However, if the Grower intends to rotate to
another crop besides rice, then the Grower will need to obtain additional coverage for the non-rice crop for
those years in question.

The Rice Pesticides Program is a separate program from the Irrigated Lands Regulatory Program and has its
own monitoring and reporting requirements.

The report, Basis for Water Quality Monitoring Program includes a detailed description of the watersheds, the
rice acreage in each watershed, and the drainages that transfer rice field discharges into the watershed. The
monitoring data from the Rice Pesticides Program, which initially monitored approximately sixty sampling sites
between Redding and the Delta, were analyzed with additional DPR monitoring data from locations in the study
area. Detections of the rice pesticides were graphed by date (year) and concentration for each sampling site.
Detections were examined for timing and location. The four primary sites showed detections when material was
present in the watershed system and were considered representative of rice fields in the watershed.
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** JS and LCC were removed as monitoring sites in 2008 and 2007, respectively, due to low or stagnant flow

during the monitoring season.

Since 2004, the primary sites have been monitored every year of the ILRP. MRP Order R5-2010-0805%
requires secondary sites upstream of the primary sites to be monitored on a rotating basis to ensure the
primary sites remain representative of rice field discharges and also to help identify the location of any
exceedances of water quality objectives.

% MRP Order R5-2010-0805 was in effect from the 2010 to 2012 rice growing seasons. An extension of the Order

thru the 2013 growing season was approved by the Executive Officer on 29 December 2012.
March 2014
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Figure 4: CRC Surface Water Monitoring Sites
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B. Past Surface Water Monitoring Results

In May 2012, the CRC submitted to the Central Valley Water Board a draft Surface Water Assessment
Report (SAR) that summarizes and assesses all readily available water quality information® associated
with rice growing operations in the Sacramento Valley. The SAR included recommendations for surface
water monitoring parameters and schedules for this Order.

Although it may vary from year to year, the timing for the start of rice field operations and the type of
operations are fairly consistent for the year. Start of field operations may vary about a month from north
to south in the Sacramento Valley. The application of a specific pesticide generally occurs within a period
of a few weeks for the majority of users. As such, monitoring for specific pesticides during application
and release provides a good indicator of whether growers in that representative drainage are meeting
applicable requirements.

Table 3 lists all constituents monitored to date. Table 4 contains a partial list of the constituents
monitored from 2009 to 2012. Pursuant to the ILRP’s MRP, the CRC monitored for pesticides used by
Growers and general parameters including pH, flow, temperature, dissolved oxygen (DO), total dissolved
solids (TDS), electrical conductivity (EC), and turbidity. Metals* were monitored in 2006 and generally
found not to be a problem. Copper and hardness have been analyzed since 2006 at specific sites due to
the amount of copper applied and as part of the Management Plan for toxicity to Selenastrum
capricornutum (algae). Nutrient analyses were conducted in 2009 and 2012. Aquatic toxicity testing®! for
Selenastrum capricornutum, Ceriodaphnia dubia and Pimephales promelas were conducted from 2004
to 2009 and in 2012. Sediment toxicity tests with Hyalella azteca were performed at least once per
season during pre-harvest drainage from 2005 to 2007, and in 2009 and 2012.

29 Readily available information includes, but is not limited to, published monitoring data, reports and studies from

the US Geological Surveys, University of California Cooperative Extension, the Rice Research Board, and
State Water Resources Control Board, as well as previous monitoring data performed for the ILRP.

Metals analyzed included cadmium, copper, lead, nickel, zinc, selenium, arsenic and boron. Hardness was
measured with metals.

Short-term chronic toxicity testing was performed for Selenastrum, and acute toxicity testing was performed for
Ceriodaphnia and Pimephales.
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Table 3: Constituents Monitored in Surface Water (previous MRPs)

Constituent

General physical parameter
Flow
pH
Electrical conductivity
Dissolved oxygen
Temperature
Nutrient Analysis
Total Kjeldahl nitrogen
Nitrate — nitrite, as N
Total ammonia
Water column toxicity
Selenastrum capricornutum
Ceriodaphnia dubia
Pimephales promelas
Photo monitoring (digital)
Metals
Arsenic
Boron
Cadmium
Copper
Pesticides®
Sediment toxicity
Hyalella azteca
Sediment TOC
Pesticides in sediment®
Lambda cyhalothrin
S-cypermethrin

Hardness

Total dissolved solids
Turbidity

Total organic carbon (TOC)

Unionized ammonia (calculated)
Total phosphorous as P
Soluble orthophosphate

Lead
Nicke
Selenium
Zinc

32

(2007 season); clomazone and triclopyr (2012 season).
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To be analyzed only if sediment toxicity found.
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The following pesticides were sampled: lambda cyhalothrin and (s) cypermethrin (2005 season); carfentrazone
ethyl and bispyribac sodium (2006 season); cyhalofop butyl, azoxystrobin, and propiconazole/trifloxystrobin
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Table 4: Monitoring Result Summary for ILRP Monitoring from 2009 to 2012?
# of results for each parameter
2009 2010 2011 2012
(6 events, 7 (4 events, 7 (4 events, 4 (5 events, 4 | Total # of
sites) sites)) sites) sites) results
General Parameters
pH (units) 45 23 18 20 106
(# of exceedancesb/range) (0/7.22-8.05) (0/7.44-8.03) (1/4.5-8.13) (0/7.37-8.31)
Electrical conductivity (umhos/cm) 45 23 18 20 106
(range) (128-667) (171-768) (152-761) (233-695)
Dissolved oxygen (mg/L) 45 23 18 20 106
(# of exceedances‘/range) (5/2.82-10.10)  (1/3.44-9.14)  (1/4.55-9.34) (3/3.16-8.14)
Total dissolved solids (mg/L) 15 16 20 51
(range) (87-356) (110-470) (130-420)
Turbidity (NTU) 42 21 18 20 101
(range) (2.15-133.3) (6.98-75.38) (7.5-76.6) (9.4-81.7)
Total organic carbon (mg/L) 22 16 24 65
(range) (1.9-10.0) (3.9-19) (2.7-11.0)
Nutrients
Total Kjeldahl Nitrogen (TKN) (mg/L) 8 8
(range) (0.32-0.94)
Nitrate-nitrite as N (mg/L) 8 8
(range) (0.098-0.350)
Ammonia as N (mg/L) 8 8
range) ((0.14-0.35)
Phosphorus as P (mg/L) 8 8
(range) (<0.15-0.28)
Toxicity
(# samples/# significant toxicityd
Selenastrum 30/0 16/0 46
Ceriodaphnia 18/0 16/0 34
Pimephales 18/0 16/0 34
Hyalella 3/0 4/0 7
Metals
Copper®, dissolved (ug/L) 429 14 9 8 73
(# of exceedancesf/range) (3/1.6-35) (O/ND-9.0) (0/1.0-5.0) (0/1.4-7.0)
Pesticides™'
Carfentrazone-ethyl (ug/L) 43 43
(# of detections/range) (O/ND)
Clomazone (ug/L) 43 16 59
(# of detections/range) (17/ND-4.0) (9/ND-5.6)
Glyphosate (ug/L) 43 43
(# of detections/range) (O/ND)
Pendimethalin (ug/L) 43 43
(# of detections/range) (O/ND)
Penoxsulam (ug/L) 44 44
(# of detections/range) (O/ND)
Propanil’ (ug/L) 38 40 40 118
(# of detections/range) (21/ND-27) (15/ND-4.4) (13/ND-6.5)
Triclopyr (ug/L) 9 16 25
(# of detections/range) (1/ND-0.71) (6/ND-6.4)

The number of sampling results may not match due to duplicate samples and/or a reading was not taken due to dry conditions for field
parameters. An exceedance (shown in parentheses) is based on the numerical water quality objectives for the parameter/constituent.

Defined as pH<6.5 or pH>8.5.

Defined as warm water objective, DO<5 mg/L
Toxicity is based on statistically significant reduction in population or survival compared to controls.
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Hardness measured with copper analyses

Exceedance based on California Toxics Rule when copper is adjusted for hardness.

Total copper was analyzed rather than dissolved. Dissolved copper was analyzed in 2010 to 2012.

ND = Not detected based on lab’s reporting limit for the pesticide. ND varied from 0.05 pg/L to 5.0 pg/L.

Pesticides monitored as part of the Algae Management Plan included clomazone, propanil, and triclopyr in 2009. The
management plan was closed April 2010.

The voluntary Propanil Management Plan was triggered by the high result in 2009. Sampling under the management plan
continued until closed February 2012.

Other than a high result for propanil, pesticides monitored to date have been found in concentrations
below the level of concern based on relevant aquatic toxicity data and drinking water standards. The
CRC voluntarily initiated a propanil management plan as discussed in Section VI.E. Management plans
for Selenastrum capricornutum toxicity and DO and pH, initiated by two or exceedances in a three year
period, are also discussed in Section VI.E.

C. Surface Water Monitoring Strategy

The surface water monitoring program is designed to assess whether materials applied to rice cause or
contribute to identified surface water quality problems. This is assessed by measuring concentrations at
times that materials would be expected to be present (shortly after application), and by measuring the
toxicity to representative organisms of waters and sediments that might be affected by these materials.

The basic questions to be answered by the updated surface water quality monitoring program are similar
to those established under the previous MRP Order (R5-2010-0805):

1. Are receiving waters to which rice lands discharge meeting applicable water quality objectives
and Basin Plan provisions?

2. Are rice operations causing or contributing to identified water quality problems?** If so, what are
the specific factors or practices causing or contributing to the identified problems?

3. Are water quality conditions changing over time (e.g., degrading or improving as new
management practices are implemented)?

4. Are rice operations of Growers in compliance with the provisions of the Order?

5. Are implemented management practices effective in meeting applicable receiving water
limitations?

6. Are the applicable surface water quality management plans effective in addressing identified
water quality problems?

The questions are addressed through the following monitoring and information gathering approaches:

1. The monitoring sites cover representative sections of the rice lands in the Sacramento Valley.
The requirement to evaluate materials applied to rice or constituents mobilized by rice operation