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1. THE PROPOSED REGULATION 

The State Water Resources Control Board is proposing the following regulation.  

Version: draft reg_3_16_final_no_watermark.doc 3/16/2011 

STATE WATER RESOURCES CONTROL BOARD 

PROPOSED REGULATIONS 

DRAFT Text of Proposed Regulations 

Amendment to Division 3 of Title 23 of the California Code of Regulations 

Add the following section: 

§ 862 Russian River, Special. 

 Budding grape vines and certain other crops in the Russian River watershed may be 
severely damaged by spring frosts.  Frost protection of crops is a beneficial use of water under 
section 671 of this chapter.  During a frost, however, the high instantaneous demand for water 
for frost protection by numerous vineyardists and other water users may reduce the supply in 
the Russian River stream system to a level that is harmful to salmonids.  Harm to salmonids can 
be avoided by coordinating or otherwise managing diversions to reduce instantaneous demand.  
A diversion of water that is harmful to salmonids is an unreasonable use of water if the diversion 
could have been managed to avoid the harm.   

(a) After March 14, 2012, any diversion of water from the Russian River stream system, 
including the pumping of hydraulically connected groundwater, for purposes of frost protection 
from March 15 through May 15 shall be unreasonable and a violation of Water Code section 
100, unless the water is diverted in accordance with a board approved water demand 
management program (WDMP), or the water is diverted upstream of Warm Springs Dam in 
Sonoma County or Coyote Dam in Mendocino County.   

(b) The WDMP shall ensure that the cumulative diversion rate for frost protection does 
not result in a reduction in stream stage that is harmful to salmonids.  The WDMP, and any 
revisions thereof, shall be administered by an individual or governing body (governing body) 
capable of ensuring that the requirements of the program are met.  Any WDMP developed 
pursuant to this section shall be submitted to the board by February 1 prior to the frost season.    

(c) At a minimum, the WDMP shall include (1) an inventory of the frost diversion systems 
within the area subject to the WDMP, (2) a stream stage monitoring program, (3) an annual 
assessment of the potential risk of harm to salmonids due to frost diversions, (4) the 
identification and implementation of any corrective actions necessary to avoid harm to 
salmonids, and (5) annual reporting of program data, activities, and results.  In addition, the 
WDMP shall identify the diverters who have agreed to participate in the program and shall 
include a schedule for conducting the frost inventory, implementing the stream stage monitoring 
program, and conducting the risk assessment. 

(1) Inventory of frost diversion systems: The governing body shall establish an inventory 
of all frost diversions included in the WDMP.  The inventory shall be updated annually 
with any changes to the inventory and with frost diversion data.  The inventory shall 
include for each frost diversion:   

(A) Name of the diverter,  
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(B) Source of water used and location of diversion,  

(C) A description of the diversion system and its capacity,  

(D) Acreage served, and  

(E) The rate of diversion, hours of operation, and volume of water diverted during 
each frost event for the year.   

(2) Stream stage monitoring program:  The governing body shall develop a stream stage 
monitoring program in consultation with National Marine Fisheries Service (NMFS) and 
California Department of Fish and Game (DFG).  The program shall include the 
following: 

(A) A determination of the number, type, and location of stream gages necessary 
for the WDMP;     

(B) A determination of the stream stage that is protective of salmonids for each 
gage; 

(C) Provisions for the installation, calibration, and maintenance of stream gages 
and 

(D) Monitoring and recording of stream stage at intervals not to exceed 15 
minutes.   

 (3) Risk assessment:  Based on the inventory and stream stage information described 
above, and information regarding the presence of habitat for salmonids, the governing 
body shall conduct a risk assessment that evaluates the potential for frost diversions to 
reduce the stream stage below protective levels.  The risk assessment shall be based on 
sound science and shall be conducted in consultation with NMFS and DFG.   

(4) Corrective Actions:  If the governing body determines that diversions for purposes of 
frost protection have the potential to harm salmonids, the governing body shall notify the 
diverter(s) of the potential risk.  The diverters, in consultation with the governing body, 
shall identify and implement corrective actions that will result in stream stage conditions 
that are protective of salmonids during the frost season.  Corrective actions may include 
alternative methods for frost protection, best management practices, better coordination 
of diversions, construction of offstream storage facilities, real-time stream gage and 
diversion monitoring, or other alternative methods of diversion.  Corrective actions also 
may include revisions to the number, location and type of stream stage monitoring 
gages, or to the stream stages considered protective of salmonids. 

(5) Annual Reporting:  The governing body shall submit a publically available annual 
report of program operations, risk assessment, and corrective actions by September 1 
following the frost season that is the subject of the report.  The report shall include: 

(A) The frost inventory, including diversion data. 

(B) Stream stage monitoring data.   

(C) The risk assessment and its results, identification of the need for any 
additional data or analysis, and a schedule for obtaining the data or completing 
the analysis.   

(D) Any corrective actions identified and implemented to date, and a schedule for 
implementing any additional corrective actions.   
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The report shall document consultations with DFG and NMFS regarding the stream 
stage monitoring program and risk assessment and shall explain any deviations from 
recommendations made by DFG or NMFS during the consultation process.  In addition, 
the annual report shall evaluate whether the requirements of the WDMP were met during 
the preceding frost season, evaluate the effectiveness of the WDMP, and recommend 
any necessary changes to the WDMP.  Any recommendations for revisions to the 
WDMP shall include a program implementation plan and schedule.  The board may 
require changes to the WDMP, including but not limited to the risk assessment, 
corrective actions, and schedule of implementation, at any time.   

 (d) For purposes of this section, groundwater pumped within the Russian River 
watershed is considered hydraulically connected to the Russian River stream system unless the 
diverter can demonstrate to the satisfaction of the board that the groundwater being diverted is 
not hydraulically connected to any surface stream within the Russian River watershed. 

 (e) Compliance with this section shall constitute a condition of all water right permits and 
licenses that authorize the diversion of water from the Russian River stream system for 
purposes of frost protection.  The diversion of water in violation of this regulation is subject to 
enforcement by the board.  The board has continuing authority to revise terms and conditions of 
all permits that authorize the diversion of water for purposes of frost protection should future 
conditions warrant. 

NOTE: Authority cited:  Section 1058, Water Code. 

Reference: Section 2, Article X, California Constitution; and Sections 100, 275 and 1051.5, 
Water Code. 

2. PURPOSE OF THIS DOCUMENT 

Government Code Section 11346.3 provides guidelines on how to assess a proposed regulation's 
economic impact on California businesses. An Economic Impact Statement (EIS) section has been added 
to the STD. 399 form for this purpose. The issuing state agencies must include a completed STD. 399 
form with each proposed regulation that is submitted to the OAL for publication in the California 
Regulatory Notice Register. 

This document is a supplement to the STD. 399 to present the assumptions and calculations that were 
made in estimating the economic impact of the proposed regulation.  

3. RUSSIAN RIVER WATERSHED FROST PROTECTION 

Water is diverted from the Russian River, its tributaries, and hydrologically linked aquifers to prevent 
frost damage to wine grapes and pears. This section contains estimates of the crop acreage that requires 
frost protection and the amount of water required for frost protection. 

3.1 Wine Grape and Pear Acreage, Production, and Value of Production 

Crop acreage is reported by county and not on a watershed basis. The following tables contain wine grape 
and pear acreages, production, and value of production for Mendocino and Sonoma counties.  

3.1.1 Mendocino County 

Mendocino County had 16,616 acres of wine grapes in 2009 with production valued at $78.5 million 
(Table 3-1). Value of production per acre was $4,724.  
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Table 3-1. Mendocino County Wine Grape Acreage, Production and Value of Production: 2000-
2009. 

 

The value of Mendocino County pear production declined by 33 percent from 2008 to 2009 (Table 3-2), 
resulting from a combination of lower acreage and price. In 2009, the value of production per acre was 
$7,200, considerably more than the $4,724 per acre from wine grape production.  

Table 3-2. Mendocino County Pear Acreage, Production and Value of Production: 2000-2009. 

 

The total value of Mendocino County wine grape and pear production in 2009 was $88,567,900 from a 
total of 18,014 acres (Table 3-3). 
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Table 3-3. Mendocino County Wine Grape and Pear Acreage and Value of Production: 2000-2009. 

 

3.1.2 Sonoma County 

Sonoma County wine grape acreage was 56,306 and the value of production over $465 million in 2009 
(Table 3-4). The value of production per acre was $8,259.  

Table 3-4.. Sonoma County Wine Grape Acreage, Production and Value of Production: 2000-2009. 

 

3.1.3 Mendocino and Sonoma Counties 

The total value of wine grape and pear production in Mendocino and Sonoma counties was $553,604,300 
from a total acreage of 74,320 in 2009, which were all time highs (Table 3-5). However, the 2009 value 
of production per acre of $7,449 was considerably below the 2000 level of $8,497 that resulted from high 
crop yields in that year. 



Economic Impacts of the Proposed Russian River Frost Regulation-DRAFTDRAFTDRAFTDRAFT March 21, 2011 

9 

 

Table 3-5. Sonoma and Mendocino County Wine Grape and Pear Acreage and Value of 
Production: 2000-2009. 

 

3.2 Frost Protected Acreage, Value of Production and Water Requirements 

Frost protected acreage using water from the Russian River stream system, value of production, and water 
requirements for frost protection are presented for Mendocino and Sonoma Counties.  

3.2.1 Mendocino County 

The University of California Cooperative Extension (UCCE) conducted a study for the Mendocino 
County Water Agency that estimated the water required per crop acre for frost protection for Mendocino 
County.1 The UCCE estimated Mendocino frost protected acreage and water requirements using a focus 
group and survey confirmation of the frost protection methods, relevant production manuals, and project 
team experience and knowledge of the area (Table 3-6). The application rate for frost protection was 
assumed to be 50 gallons/minute/acre for grapes. In the case of pears, one acre-inch is applied for each 
frost protection event.  

                                                      

1Lewis, D. J., G. McGourty, J. Harper, R. Elkins, J. Christian-Smith, J. Nosera, P. Papper, R. Sanford, L. Schwankl, 
and T. Prichard. 2008. “Meeting Irrigated Agriculture Water Needs in the Mendocino County Portion of the Russian 
River” University of California Cooperative Extension Mendocino County, University of California Davis 
Department of Land Air and Water Resources, and University of California Kearny Agricultural Center.  [same 

edits to citation in Excel images] 
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Table 3-6. Frost Protected Acreage and Annual Water Requirements in the Mendocino County 
Portion of the Russian River Watershed. 

 

3.2.2 Sonoma County 

The Sonoma County Farm Bureau estimated wine grape acreage being frost protected with Russian River 
water. It surveyed Sonoma County growers that were located sufficiently close to the Russian River 
where diversions could potentially affect flow in the River and its tributaries. Survey results indicated that 
only 55 percent (15,582) of the total vineyard acreage surveyed (28,315) were frost protected by Russian 
River water (Table 3-7). The survey indicated that 8,493 acres of those surveyed in Sonoma County did 
not employ an active frost protection method.  
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Table 3-7. Frost Protected Acreage and Annual Water Requirements in the Sonoma County 
Portion of the Russian River Watershed, 2010. 

 

3.2.3 Mendocino and Sonoma Counties 

The total value of crop production at risk of frost damage being protected by Russian River water is 
$156,306,523 (Table 3-8). A total of 15,582 acres of Sonoma County wine grapes and 5,616 acres of 
Mendocino County wine grapes and pears comprise the total acreage of 21,198. 

Table 3-8. Total Value of Russian River Frost Protected Crops at Risk-2009. 

 

Mendocino growers have 31 percent of their wine grape and pear production value frost protected by 
Russian River water. This is comparable with the 28 percent of the Sonoma County production value at 
risk.  

4. WATER DEMAND MANAGEMENT PROGRAM (WDMP) 

The five main continuous requirements of the WDMP that will directly affect the operations of vineyards 
and orchards are: 1) conduct and update frost diversion system inventory; 2) design and implement a 
stream stage-monitoring program; 3) perform an annual risk assessment; 4) implement corrective actions; 
and 5) prepare an annual report.  

4.1 Frost Diversion System Inventory  

All WDMP diverters will conduct and report to the governing body an annual inventory containing the 
following information.  
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1. Diverter identification; 

2. Source and location of water diversion;  

3. Description and capacity of diversion system;  

4. Frost protected acreage; 

5. For each frost event during the year: 

a. Rate of diversion; 

b. Hours of operation, 

c. Volume of water diverted.  

The estimated cost of the inventory to growers is assumed to cover expenses of recording and reporting 
the items list above. The cost totals are presented in Table 4.1. The annual cost per diversion was 
estimated by SWRCB staff, and was based on the Sonoma County frost ordinance.  

The estimated cost of the inventory to growers is assumed to cover expenses of recording and reporting 
the items list above. The cost totals are presented in Table 4.1. The annual cost per diversion was 
estimated by SWRCB staff based on recommendations from Sonoma County.  

Table 4-1. Annual Cost of Conducting the Frost Diversion System Inventory. 

 

4.2 Stream Stage Monitoring Program 

The proposed regulation would require stage data in the Russian River and its tributaries to be recorded at 
intervals not to exceed 15 minutes. The number, type, and location of stream stage monitoring gages are 
to be established in consultation with the National Oceanic and Atmospheric Administration’s National 
Marine Fisheries Service (NMFS) and the California Department of Fish and Game (DFG).  

For the purposes of this analysis, SWRCB staff assumed 71 stream gages would be installed in stages 
over three years, depending on funding and personnel availability (Table 4-2).  The number, type, and 
placement of the gages would be reviewed on an annual basis.  Currently, there are existing USGS gages 
in the Russian River and Dry Creek and other gages owned by state, federal and private entities installed 
in the watershed.  For the purpose of this analysis, SWRCB staff assumed the governing body would be 
responsible for installing and maintaining 71 gages in the Russian River watershed.  If some of the 
existing gages are appropriately located, and permission is allowed for use by the governing body, the 
costs shown in Table 4-2 would be reduced accordingly. 
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Table 4-2. Number of Stream Stage Monitoring Stations. 
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The gages are likely to be one of two types, a telemetry station, or water level logger station. The 
telemetry stations have a lifetime of 20 years and the water level logger stations have a 10-year lifetime. 
Capital and annual costs for the monitoring station options are presented in Table 4-3.  

Table 4-3. Stream Stage Monitoring and Reporting Station Options and Costs. 

 

Table 4-4 contains the stream stage capital and annual costs for each county and the Russian River 
watershed.  This analysis allocates the costs among the diverters on a per acre basis.  
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Table 4-4. Capital and Annual Costs of Stream Stage Monitoring and Reporting. 

 

4.3 Risk Assessment 

Based on the inventory and stream stage information described above, and information regarding the 
presence of habitat for salmonids, the governing body shall conduct a risk assessment that evaluates the 
potential for frost diversions to reduce the stream stage below protective levels.  The risk assessment shall 

be based on sound science and shall be conducted in consultation with NMFS and DFG.  

The annual cost of conducting the risk assessment was estimated by Water Board staff at $50,000.  

4.4 Corrective Actions 

If the governing body determines that diversions have the potential to harm salmonids, the governing 
body and the diverters shall identify and implement corrective actions.  

4.4.1 Area That May Require Corrective Actions 

For the purposes of this analysis, the area requiring corrective actions was assumed to be the wine grape 
vineyards and pear orchards upstream of NMFS’ “Potential Stranding Sites” for salmonids. This was 
determined using the NMFS GIS layer of “Potential Stranding Sites” and the SWRCB Water33.sde "USA 
Prime Imagery" layer. Table 4-5 includes the measured crop acreages and areas protected by existing 
frost protection methods.  
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Table 4-5. Watersheds with Potential Corrective Actions, and Current Frost Protection Measures. 
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4.4.2 Existing Water Storage Facilities 

A number of lakes and ponds exist in the Russian River watershed that could be used to store water for 
frost protection. Standard GIS techniques were used to estimate acreages of lakes and ponds in the 
Russian River watershed. The State Water Board WBGIS NHD Lakes layer and the SWRCB 
Water33.sde "USA Prime Imagery" layer provided independent perspectives on location, area and timing 
of existing water bodies. Pond and lake capacity was estimated using the standard area capacity 
relationship used by the NRCS where capacity is equal to area times the maximum depth times 0.4.2 
Maximum depth was assumed to be a function of area with a maximum lake depth of 12 feet and pond 
depth of 8 feet.  

The ownership of some of the ponds and reservoirs visible on the referenced images is not known; 
therefore, the availability of the stored water and water right status are not known. In addition, some of 
the ponds are used for waste disposal or domestic and livestock water supply; therefore, the estimated 
watershed capacity was adjusted downward by 15 percent for Mendocino County and by 25 percent for 
Sonoma County. The adjustment was based on approximations of known wastewater treatment ponds and 
residential density in specific areas of the watershed.  

Table 4-7 contains the estimated frost protection water requirements for crops and counties of the Russian 
River Watershed. These were used to estimate the acreage that is being frost protected using existing 
storage facilities (Table 4-5).  

                                                      

2 Natural Resources Conservation Service-USDA, “Ponds – Planning, Design, Construction”, Agriculture Handbook 
590, November, 1997. P12. 
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Table 4-6. Russian River Watershed Lake, Reservoir and Pond Water Storage Capacity. 
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Table 4-7. Frost Protection Water Requirements. 
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4.4.3 Constructing Additional Off-Stream Water Storage 

The acreage that may require frost protection (Table 4-5) is assumed to be frost protected by constructing 
additional ponds, installing wind machines, or drilling water wells in order to meet the requirements of 
the regulation, in lieu of directly diverting water from the Russian River watershed.  

The WDMP has not been approved and, therefore, costs must be estimated by assuming specific practices 
that could meet the provisions of the proposed regulation. Providing additional off-stream capacity to 
reduce direct diversions during the frost period is a practice that could meet those conditions.  

Permanent set overhead sprinklers are the method of choice for frost protection for vineyards and 
orchards in the Russian River watershed. Since the equipment and operational practice is currently in 
place, providing additional off-stream storage is a practical alternative.  

The USDA-NRCS Agricultural Water Enhancement Program (AWEP) cost shares 50% of the average 
cost to build ponds of less than 50 acre-feet. Last year, the 50 percent cost share was $2,625/af for an 
unlined pond and $3,622/af for a lined pond. NRCS stated that the typical pond capacity requested 
through the program is 30 acre–feet. NRCS will only cost share ponds that have a water right for storage.  

Cost estimates for pond installation is presented in Table 4-8.  They include the costs for regulatory 
compliance, including water right permitting costs. 
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Table 4-8. Off-Stream Water Storage Costs for Frost Protection. 
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4.4.4 Installing Wind Machines 

Another method of frost protection is wind machine. Wind machines cannot be considered sufficiently 
effective in some areas of the Russian River watershed to prevent damage from all frost events. Bearden 
and Elkins conclude that wind machines require a unique set of circumstances to be successful.  

“Wind machines depend on mixing warm air from above the vineyard with the colder air at 
ground level for effectiveness. A wind machine alone can raise the temperature in the vineyard by 
25% of the difference between the air temperature at 4’ and 40’. If there is a difference of four 
degrees you can get a 1 degree temperature rise. If there is little difference between the 
temperatures in the vineyard and above, wind machines are ineffective unless used with heaters.”3

 

Table 4-9 contains cost estimates for the installation and operation of wind machines for frost protection. 
Cost estimates for heaters are not included, therefore, the application is limited to those areas where they 
would be effective.  

Table 4-9. Wind Machine Frost Protection Costs. 

 

                                                      

3 Bearden, Bruce and Rachel Elkins. "Vineyard Frost Protection." UC Cooperative Extension, Mendocino and Lake 
County, January 1997. Page 4. 
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4.4.5 Drilling Water Wells 

The Sonoma County Farm Bureau survey indicated that 294 wells were used to supply water for frost 
protection. Almost 85 percent of the wells were pumping from depths greater than 60 feet, which may not 
have a significant effect on the stage of the Russian River during the critical period. For this reason, it 
may be possible for the State Water Board to approve a WDMP that allows diverters to continue to pump 
from those wells.  Alternatively, diverters may be able to demonstrate that they are not subject to the 
regulation because their wells are not hydraulically connected to a surface stream within the Russian 
River stream system.  The costs of determining if a well is not hydraulically connected and therefore 
exempt from the regulation is not included in this analysis. 

Installing new wells consistent with an approved WDMP, or that would be hydrologically independent of 
the Russian River, would be another option to growers. Barton states that a typical well and pump 
installation would cost about $41,000.4 Since this does not include a large platform that is required for a 
well located in the floodplain, it can be considered a conservative or low estimate. It also does not include 
an electrical power source, although an alternative energy source could be used. Annualizing the cost of a 
well and pump at 6% for 30 years yields an annual cost of $2,979 (Table 4-10).  

Table 4-10. Well Water Costs for Frost Protection. 

 

4.4.6 Coordinated Water Diversions 

Diversion and stream stage data can be used to better manage the timing of diversions. The cost of 
coordinating diversions would be negligible.  

4.4.7 Adaption of Best Management Practices 

The total direct cost of the Corrective Action portion of the regulation depends on the extent of adoption 
of the frost protection alternatives, or best management practices (BMPs), by growers. Table 4-11 
presents one possible adoption pattern. The resulting cost estimate is conservative, or high, because it 
assumes that all growers who do not already have storage reservoirs will construct new reservoirs, drill 
approved groundwater wells, or install wind machines. In reality, however, it may be possible for some 

                                                      

4 Email from Jesse Barton, Gallery and Barton, to Gerald Horner, 4/6/2010 RE: Russian River frost reg. 
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growers to continue to directly divert surface water or use existing groundwater wells, consistent with an 
approved WDMP. These costs are assumed to be incurred after the first year of stream monitoring, 
reporting, and analysis.  

Table 4-11. Corrective Actions Capital and Annual Costs. 

 

4.5 Annual Report 

The annual report includes the inventory information, the stream stage monitoring data, the risk 
assessment, and any corrective actions identified and implemented. Staff estimates that the cost of 
preparing the report would be $20,000 annually. 

4.6 Direct Cost of the Proposed Regulation 

The total capital and annual direct costs for Mendocino and Sonoma growers for the first three years of 
the proposed regulation are presented in Table 4-12. For the purposes of this analysis, it was assumed that 
the first year of the proposed regulation will involve a frost inventory, stream flow monitoring, stream 
stage monitoring, and conducting a risk assessment. It was assumed that corrective action would begin in 
the second year as a result of the first year risk assessment. The installation of stream monitoring devices 
would also continue in the second year. Additional stream stage devices would be installed and the risk 
assessments would continue in subsequent years.  

The total direct cost of the proposed regulation represents a reduction in income to growers but an 
increase in economic activity to firms providing services and products for frost protection therefore there 
is no net loss in aggregate welfare. The cost to growers of  meeting the requirements of the proposed 
regulation is roughly equal the regional economic benefits realized by those expenditures.  
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Table 4-12. Total Capital and Annual Costs of the Proposed Regulation. 

 

Per acre capital and annual costs are required to estimate the change in profitability of producing wine 
grapes (Table 4-13).  
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Table 4-13. Per Acre Capital and Annual Costs of the Proposed Regulation. 
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4.7 Initial and Annual Costs of a Small and Typical Business 

STD. 399 requires estimates of initial costs and annual costs for a small and a typical business. Tables 4-
14 contains initial (capital) and annual costs for operations of 40 to 640 acres in size for Mendocino and 
Sonoma counties.  

Table 4-14. Inital (Capital) and Annual Costs of a Small and Typical Business. 

 

4.8 Change in Crop Acreage, Production, and Values Due to the Proposed Regulation 

Changes in vineyard production levels as a result of additional production costs due to the proposed 
regulation were estimated using recently estimated wine grape acreage price elasticities.5 Acreage price 
elasticities represent the percent change in acreage resulting from a one percent change in the price of the 
commodity.  

The change in acreage, production, and value of production was estimated for two groups of growers for 
each county. The first group is the growers that may not be able to continue directly diverting from the 
Russian River, its tributaries, or hydraulically-connected groundwater, and may have to implement an 
alternative method of frost control. These growers will also be responsible for costs to monitor and report 
diversions, and their share of costs to monitor and report stream stage.  

The second group includes the remaining growers that were using stored Russian River water and will 
probably be able to continue to rely on stored water for purposes of frost protection. They will also be 
responsible for costs to monitor and report diversions, and their share of costs to monitor and report 
stream stage.  

The procedure to estimate the change in production and value of wine grapes is a three-step process. First, 
the change in production costs is translated into price changes for each wine grape variety. Second, the 
percent reduction in acreage is calculated for each variety based on the short-run and long-run acreage 

                                                      

5 Volpe, Richard, Richard Green, Dale Heien, and Richard Howitt, "Estimating the Supply of California Wine 
Grapes Using Regional Systems of Equations", Department of Agricultural & Resource Economics, University of 
California, Davis, Journal of Wine Economics, forthcoming. 
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price elasticities6. Third, the value of the acreage reductions is calculated by multiplying the resulting 
production changes by the selling price of the grapes. 

The detailed calculations are presented in an appendix (Section 6), and Table 4-15 contains a summary of 
the data and results. As described in section 3.2, the Sonoma County acreage using Russian River water 
was estimated by a survey of vineyard growers conducted by the Sonoma County Farm Bureau; a team of 
University of California agricultural specialists determined the acreage using Russian River water in 
Mendocino County.  

The total acreage being frost-protected by diverting Russian River water is 23,050, of which 67 percent is 
located in Sonoma County. Approximately 63 percent of the Sonoma County acreage may be protected 
by existing ponds but only 23 percent of Mendocino County may be so protected.  

WDMP costs were estimated using local data sources. Monitoring and reporting costs were derived from 
various federal and State agencies. Reductions in acreages were estimated using published acreage price 
elasticities. The average value of production of Mendocino wine grapes is slightly more than $5000 per 
acre (Table 4-15).  

The reduction in wine grape and pear acreage represents a deadweight loss on the economy. A 
deadweight loss is considered the economic price society must pay to protect the endangered species.  

Table 4-15. Russian River Watershed Reduction in Acreage and Value of Production Due to the 
Proposed Regulation. 

 

                                                      

6 The selection of the time period is complicated. In the short term, at least some factors of production are fixed. If 
costs are evaluated over a short period of time, then contractual or technological constraints prevent firms from 
responding quickly to increased compliance costs by adjusting their input mix or output decisions. In contrast, in the 
long term, all factors of production are variable. Firms can adjust any of their factors of production in response to 
changes in costs due to a new regulation. A longer time horizon affords greater opportunities for affected entities to 
change their production processes (for instance, to innovate).  
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4.9 Statewide Economic Impacts 

The total statewide lifetime cost of the proposed regulation was estimated using input-output multipliers 
estimated by an IMPLAN model maintained by the California Department of Water Resources. Input-
output analysis, also known as inter-industry analysis, is the name given to an analytical work conducted 
by Wassily Leontief in the late 1930's. The fundamental purpose of the input-output framework is to 
analyze the interdependence of industries in an economy through market-based transactions. Input-output 
analysis can provide important and timely information on the interrelationships in a regional economy and 
the impacts of changes on that economy.  

When total sales of a particular industry changes, three types of impacts can be estimated using a 
traditional input-output model. They are direct, indirect, and induced effects. Combining the three types is 
termed Type SAM output multipliers. Type SAM multipliers take into account the expenditures resulting 
from increased incomes of households as well as inter-institutional transfers resulting from the change in 
economic activity. Therefore, Type SAM multipliers assume that as final demand changes, incomes 
increase or decrease along with inter-institutional transfers. As people and institutions increase or 
decrease expenditures, increases or decreases in the demand from local industries result. 

Total costs were calculated by multiplying the direct reduction in value of wine grape production by the 
IMPLAN California Type SAM output multiplier for the fruit farming sector for all years the regulation is 
expected be in effect. Table 4-16 shows the reduction in value of wine grape production during years one 
through five, and the comparable total reduction in statewide production of goods and services.  

4-16. Reduction in Statewide Economic Activity over the First Five Years of the Regulation. 

 

A 30-year lifetime is assumed for the proposed regulation. The present value of future reductions is 
calculated by extending the Year 5 reduction in statewide economic activity to years 6 through 30. 
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Applying the standard net present value equation to this stream of output reductions results is the total 
statewide dollar costs of the proposed regulation over its lifetime of $24,407,183 

4.10 Reporting Costs for a Typical Business 

Reporting costs are assumed to include inventory costs, stream stage monitoring costs, and the annual 
report. A typical business is assumed to be 160 acres in size (Table 4-17).  

Table 4-17. Reporting Costs for a Typical Business. 

 

5. REGIONAL ECONOMIC IMPACTS 

5.1 Impacted Regional Firms 

This list does not include all impacted firms. This regulation directly impacts wine grape vineyards and 
orchard operations. However, many businesses will be impacted by this regulation because of the 
interdependence of input suppliers and fruit processors. The total economic impacts of this regulation was 
estimated using existing data and models of the economy. A list of the industries and the number of 
businesses that will be impacted by the regulation was formulated from the 2008 US Census County 
Business Patterns (Table 5-1). 

An accurate number of growers depending on diversions from the Russian River is not known therefore 
number of diverters is shown in Table 5-1.  Since one establishment may have more than one diversion, 
the number of Russian River frost diverters may be an over estimate.  



Economic Impacts of the Proposed Russian River Frost Regulation-DRAFTDRAFTDRAFTDRAFT March 21, 2011 

31 

 

Table 5-1. Regional Establishments Impacted by Changes in Vineyard and Orchard Operations. 
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The distribution of interindustry impacts of reductions in vineyard and orchard production was estimated 
by the IMPLAN model.  

 

5.2 Regional Income and Employment Impacts 

Employment impacts from the regulation were estimated using a multiplier estimated by an IMPLAN 
input/output model. Employment impacts for the first five years of the regulation due to decreases in wine 
grape and pear production are presented in Table 5-2. The impacts shown in Table 5-2 does not include 
any benefits that would occur from expenditures necessary to comply with the regulation because they are 
offset by a reduction in grower incomes. They will be addressed in the benefits section of the STD 399 
form. 

Table 5-2. Impact of Reduced Wine Grape Acreage on Statewide Employment. 

 

5.3 Impact on Competitive Position of Russian River Diverters 

This regulation will increase the production costs of vineyards and orchards currently diverting water 
from the Russian River stream system for frost protection. Additional costs will come from having to 
provide an alternative frost protection scheme either by diverting and storing water prior to March 15 for 
use during the frost season or using other frost protection methods. The proposed regulation will also 
require a frost inventory and stream stage monitoring program.  This regulation would not apply outside 
of the Russian River watershed.  However, a similar regulation does apply to diversions from the Napa 
River for purposes of frost protection. 
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5.4 Benefits of the Regulation 

The proposed regulation and its benefits to salmonids are in furtherance of the public trust doctrine and 
the reasonable use doctrine.  Under the public trust doctrine, the State Water Board has a duty to protect, 
where feasible, the State's public trust resources, including fisheries.  The State Water Board also has the 
authority to prevent the waste or unreasonable use, unreasonable method of use, or the unreasonable 
method of diversion of all waters of the State. 
 
The proposed regulation would also be in furtherance of the federal ESA and CESA.  As stated in 
section 2 of the ESA, the act was designed to protect critically imperiled species from extinction as a 
consequence of economic growth and development untempered by adequate concern and conservation.  
The Russian River and its tributaries provide habitat for steelhead trout, Coho salmon, and Chinook 
salmon.  The Coho salmon has been listed as endangered under both the federal Endangered Species Act7 
(ESA) and the California Endangered Species Act8 (CESA).  Steelhead trout and Chinook salmon have 
been listed as threatened species under the federal ESA and the CESA.  The Coho salmon population in 
the Southern Oregon/Northern California region has declined from an estimated 150,000–400,000 
naturally spawning fish in the 1940s to fewer than 10,000 naturally producing adults today.  These 
reductions are due to natural and man-made changes, including water diversions; short-term atmospheric 
trends, such as El Niño, which cause extremes in annual rainfall on the northern California coast; 
predation by the California Sea Lion and Pacific Harbor Seal; and commercial timber harvesting. 
  
As water diversions have contributed to salmonid population decline, the proposed regulation may help to 
restore a portion of the fish population in the Russian River watershed because it will cause diversions for 
purposes of frost protection use to be managed in a manner that will reduce the potential for stranding 
mortality of juvenile salmonids.  To the extent that it helps restore a portion of the fish population, the 
proposed regulation could lead to an increase in recreational and commercial fishing, which would benefit 
people who work in the commercial fishing industry and the rural communities that provide goods and 
services to recreational anglers.  In addition to protecting the fisheries, there is intrinsic value to 
preserving these species, which are indicators of a healthy ecosystem. 

6. APPENDIX: REDUCTION IN ACREAGE, PRODUCTION AND VALUE OF PRODUCTION 

6.1 Mendocino County Reduction in Acreage, Production and Value 

Each county has two groups of growers that experience different costs and must be estimated separately 
due to acreage, frost risk and value of production. The first group may be required to provide frost 
protection by installing additional ponds, wind machines or wells, and the cost of monitoring and 

reporting diversions and stream stage. The second group is responsible for the cost of monitoring and 
reporting diversions and stream stage. 

6.1.1 Reduction in Value of Production Due to WDMP Costs 

Table 6-1 lists the Mendocino County acreage, production, value of production and percent decrease in 
value per acre for the major wine grape varieties grown in the Russian River watershed. The value/acre of 
production is calculated by dividing the total value of production by the bearing acreage. The percent 
decrease in value per acre is calculated by dividing the increase in the per acre cost of production by the 
value per acre. The percent decrease in the value per acre is equated to a reduction in the price of wine 
grapes.  

                                                      

7 The federal Endangered Species Act of 1973 (16 U.S.C., § 1531 et seq.) (ESA). 
8 The California Endangered Species Act (Fish & G. Code, § 2050 et seq.) (CESA). 
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Table 6-1. Mendocino County Acreage and Production of Major Wine Grape Varieties, and 
Percent Decrease in Value per Acre Due to Non-Corrective Action Costs-2009. 

 

The reduction in acreage as a result of the increase in the cost of production is presented in Table 6-2. The 
percent reduction in acreage is calculated by multiplying the variety acreage price elasticity times the 
percent decrease in value per acre from Table 6-1. The reduction in acreage is derived by multiplying the 
percent reduction in acreage times the affected acreage.  

Table 6-2. Mendocino County Reduction in Acreage due to Non-Corrective Action Costs. 

 

The short-run and long run reductions in production, and value of production as a result of the regulation 
are shown in Table 6-3. The reductions are derived by multiplying the reduction in production times the 
price received in 2009 (Table 6-1). 
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Table 6-3. Mendocino County Reduction in Production and Value Due Non-Corrective Action 
Costs. 

 

The reduction in wine grape production over the lifetime of the regulation was estimated using the short-
run and long run reductions in value presented in Table 6-2. The short-run is defined as a period where 
most of the inputs or practices are fixed. In the long run, almost all of the resources become variable and 
the long-run elasticities are considerably greater than the short-run elasticities.  

The transition from short-run to long run is assumed to take five years. During that period growers are 
assumed to reduce wine grape acreage or start other agricultural or non-agricultural activities. The annual 
estimated reduction in value of wine grape production over the first five years of the proposed regulation 
is presented in Table 6-4.   

Table 6-4. Mendocino County Reduction in Production Values over the First Five Years of the 
Proposed Regulation due to Non-Corrective Action Costs. 
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6.1.2 Reduction in Value of Production Due to the Cost of Monitoring and Reporting Diversions 
and Stream Stage 

The analysis reported in this section was conducted for the growers that are responsible for the costs of 
monitoring diversions and stream flow only.  

Table 6-5. Mendocino County Acreage and Production of Major Wine Grape Varieties, and 
Percent Decrease in Value per Acre Due to Corrective Action Costs-2009. 

 

Table 6-6. Mendocino Connty Reduction in Acreage Due to Corrective Action Costs. 

 



Economic Impacts of the Proposed Russian River Frost Regulation-DRAFTDRAFTDRAFTDRAFT March 21, 2011 

37 

 

Table 6-7. Mendocino County Reduction in Production and Value Due to Corrective Action Costs. 

 

Table 6-8. Mendocino County Reduction in Production Values over the First Five Years of the 
Proposed Regulation due to Corrective Action Costs. 

 

6.2 Sonoma County Reduction in Acreage, Production and Value 

This group will not have to install additional frost protection facilities but will still probably be subject to 
monitoring and reporting costs. 
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6.2.1 Reduction in Value of Production Due to WDMP Costs 

Table 6-9. Sonoma County Acreage and Production of Major Wine Grape Varieties, and Percent 
Decrease in Value per Acre Due to Non-Corrective Action Costs-2009. 

 

Table 6-10. Sonoma County Reduction in Acreage due to Non-Corrective Action Costs. 
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Table 6-11. Sonoma County Reduction in Production and Value Due Non-Corrective Action Costs. 

 

 

Table 6-12. Sonoma County Reduction in Production Values over the First Five Years of the 
Proposed Regulation due to Non-Corrective Action Costs. 
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6.2.2 Reduction in Value of Production Due to the Cost of Monitoring and Reporting Diversions 
and Stream Stage 

Table 6-13. Sonoma County Acreage and Production of Major Wine Grape Varieties, and Percent 
Decrease in Value per Acre Due to Corrective Action Costs-2009. 

 

Table 6-14. Sonoma County Reduction in Acreage Due to Corrective Action Costs-2009. 
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Table 6-15. Sonoma County Reduction in Production and Value Due to Corrective Action Costs. 

 

Table 6-16. Sonoma County Reduction in Production Values Due to Corrective Action Costs over 
the First Five Years of the Proposed Regulation. 
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