
AGRICULTURAL IMPACT ANALYSIS
METHODOLOGY

SANTA ROSA SUBREGIONAL
LONG-TERM WASTEWATER PROJECT

Prepared for

City of Santa Rosa
and

U.S. Army Corps of Engineers

MAY 1996

Prepared by

ECONOMIC & PLANNING SYSTEMS, INC.

For

HARLAND BARTHOLOMEW & ASSOCIATES, INC.



AGRICULTURAL IMPACT ANALYSIS
METHODOLOGY

SANTA ROSA SUBREGIONAL
LONG-TERM WASTEWATER PROJECT

Prepared for

City of Santa Rosa
and

U.S. Army Corps of Engineers

MAY 1996

Prepared by

ECONOMIC & PLANNING SYSTEMS, INC.

for

HARLAND BARTHOLOMEW AND ASSOCIATES, INC.



S A N T A  R O S A  S U B R E G I O N A L  L O N G - T E R M  W A S T E W A T E R  P R O J E C T

A G R I C U L T U R A L  I M P A C T  A N A L Y S I S  M E T H O D O L O G Y

JULY 20,  1996 1

INTRODUCTIONINTRODUCTION

In the context of this study the impact is defined as a net change in agricultural production
and gross income resulting from the availability of reclaimed water for agricultural
irrigation. In this instance the impacts being described are all positive impacts that result in
increased agricultural production and sales.  The following sections describe the
methodology used to measure production and income related impacts on the Sonoma and
Marin agricultural economy and present the major findings and conclusions.  The effects of
purchases of production supplies and services on the local economy are not described in this
document.

In order to test the economic viability of project irrigation alternatives, a set of "cropping
scenarios" were developed for the one, five and ten percent Russian River discharge
alternatives (Technical Memorandum "Cropping Scenarios for the West County and South
County Reclamation Alternatives" dated January 10, 1996).  The cropping scenarios reflect
soil capabilities, soil limitations, and cropping restrictions as defined in the Irrigation
Suitability Technical Report and the Irrigation Management Plan (Tables A-1, A-2 and A-
3).  Five levels of farming intensity were considered:

• vineyards and orchards;
• berry crops such as strawberries, blueberries, and raspberries;
• vegetable crops such as cool season vegetables (onions, Swiss chard, lettuce,

broccoli, green beans);
• forage, hay, or silage crops (irrigated hay, Sudan grass, field corn); and
• improved irrigated permanent pasture (with cross fencing for rotational

management).

The cropping scenarios represent progressive levels of farming intensity.  In general, the
higher the farming intensity the more inputs of labor and management are required and the
commodity grown can generate higher potential income per acre. The more intensively
farmed crops require higher capability soils and/or greater attention to soil management and
erosion control.  Three cropping scenarios were developed which arrayed the available
irrigable acreage among the five technical levels of farming intensity.  The cropping
scenarios are designed to test composite area-wide farming intensities with different degrees
of  investment (management and labor) and potential income generation.

The purpose of this assessment is to determine whether agricultural irrigation is a long-term
viable option for the project.  The economic viability will depend on the potential benefits to
farmers of using reclaimed water and on the long-term prospects for the agricultural industry
in Sonoma County.  The project needs to have a guaranteed method of disposing reclaimed
water.  Also, because the costs of water storage facilities are high, there must be some
certainty that there will be a long-term and stable demand for the reclaimed water along with
a potential for cost recovery and cost justification.
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The low technology scenario envisages a minimum level of labor and capital input and
consequently the lowest return per acre on investment.  In the low technology scenario, the
majority of acreage would be used for irrigated pasture and a minimum amount of acreage
would be used for higher value crops such as berry and vegetable crops. The medium
technology cropping scenario envisages less irrigated pasture and more acres in forage crops
such as oat hay and corn silage. The high technology cropping scenario envisages more
acreage in berry and vegetable crops and less in irrigated pasture and forage crops (Table A-
3).  The acreage shown in Table A-3 represents net adjusted acreages by cropping scenario
and Alternative.  Where appropriate, existing acreage under production was subtracted from
the total irrigated acreage in order to estimate the net impact of the new agricultural
production.

The analysis was completed only for the one percent (largest irrigation acreage) project
alternative. Since production is directly related to acreages, and the five percent and ten
percent alternatives have acreages about 48.5 percent and 64.5 percent respectively of the
one percent alternative, the economic benefits will roughly be in the same proportion. The
following section describes how the net new acres were estimated for each crop type.

APPLES

All existing apple orchard acres in the Sebastopol area were included in order to estimate the
potential increase in yields due to the availability of reclaimed water for irrigation. The gross
value per apple orchard acre was adjusted to reflect the net increase in value that could occur
over and above the value of the existing dry-farmed apple yields in the Sebastopol area.

WINE GRAPES, BERRY AND VEGETABLE CROPS

Where the project areas have existing irrigated uses such as fruit and vegetable crops and/or
vineyards, these existing acres were subtracted from the total acreage proposed under each
cropping scenario so as to capture the net impact of the proposed water use on the
agricultural economy.

FORAGE CROPS

In the case of dry-farmed oat hay, it was assumed that in most cases farmers would continue
to raise a winter crop of oat hay and, with the availability of reclaimed water  for irrigation,
would add a summer crop of Sudan grass or corn.  Therefore, land in the project areas
currently used for dry-farmed oat hay was not subtracted from the total acreage proposed for
irrigated forage under each cropping scenario.  In practice farmers may choose to grow two
irrigated crops per year.  However for the sake of simplicity it was assumed that the net
impact would be equivalent to adding one summer crop of forage while maintaining an
existing winter crop of dry-farmed oat hay.
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IRRIGATED PASTURE

Land in the project areas that is currently used for dry native pasture or rangeland was not
subtracted from the total acreage proposed for irrigated pasture under each cropping
scenario.  The capacity of pasture to support animal units can improve between three and
four fold when dry-pasture is irrigated.  The gross value of the new pasture was reduced to
account for the current value of native pasture.  The Sonoma County Agricultural
Commissioner's Office estimates that the value of native pasture is equal to about $100 per
acre (Agricultural Crop Report Sonoma County 1994).  In order to estimate the net increase
in value of irrigated pasture, which is a permanent year round use, the value of the new
irrigated pasture was reduced by $100 per acre to account for the existing value of the native
pasture.  In reality some of the land that could be irrigated in the project areas, may currently
be under-utilized or fallow, in which case 100 percent of the new value created by irrigation
would be captured by the local economy.

Average irrigated crop yields and gross crop values per ton were estimated for each crop by
cropping scenario and Alternative so as to measure the potential net new benefit to the local
agricultural economy.  The following section describes how the reclaimed water for
irrigation could increase production and how the market might respond to these changes.
Estimates of the value of the increased crop production are described by crop type.
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INCOME PROJECTION AND MARKETINCOME PROJECTION AND MARKET
RESPONSE BY CROPRESPONSE BY CROP

DAIRY FORAGE AND PASTURE SUPPLY

Dairy Forage Crops

In order to estimate the potential increased production in forage crops, a prototypical
distribution of forage crops was used to estimate yields and crop values for the additional
irrigated forage acreage under each cropping scenario and Alternative. It was assumed that
on average farmers in the project areas would grow approximately 25 percent oat hay;  35
percent oat silage; 30 percent corn silage or Sudan grass;  and 10 percent green chop.  Based
on this prototypical forage crop distribution weighted average yields per acre, dry weight
equivalents, and gross values per ton were estimated (Table A-4).  For the purposes of this
analysis it was assumed that the West County project area crop yields would be on average
85 percent of countywide crop yields due to the cooler climate and shorter growing season
(Table A-5).  As the South County has a more moderate climate and warmer temperatures,
Countywide average crop yields were applied in the South County project area.

The new irrigated acres devoted to forage crops, as provided by Questa Engineering, were
multiplied by the weighted average yields of 11.7 and 13.7 tons per acre to estimate total
forage production for the West Country and South County Alternatives respectively by
cropping scenario (Table A-6).  Total tons of forage produced were multiplied by 46 percent
to estimate the dry weight equivalent of the forage mix (assumes that 54 percent of every ton
of forage mix is water content).  The dry weight equivalent for forage was then added to the
new irrigated pasture dry weight equivalent to estimate the total increase in local dairy feed
available as a result of irrigation.

Irrigated Pasture

Using factors of 5.1 and 6.0 tons of dry matter equivalent per acre for irrigated pasture
yields, tons of animal feed production were estimated for the West and South County
Alternatives respectively (Table A-7).  For the purposes of this study it was assumed that
approximately 70 percent of the irrigated pasture would be used for dairy cattle and about 30
percent would be used for non-dairy animals such as beef cattle, sheep, and horses in the
West County.  In the South County, where there are fewer dairies and more beef cattle,
sheep, and horses, it was assumed that 30 percent of the irrigated pasture would be used for
dairy cattle and the remaining 70 percent would be used for non-dairy animals (Table A-8).
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Total New Dairy Feed

The total dry matter equivalent (TDME) of new irrigated forage crops and irrigated pasture
was summed for each cropping scenario and Alternative.  The West County Alternative was
estimated to produce between 15,900 and 23,300 tons of dairy feed (TDME) per year
depending on the cropping scenario (Table A-9).  The South County Alternative was
estimated to produce between approximately 5,600 and 10,300 tons of dairy feed (TDME)
per year depending on the cropping scenario (Table A-9).

DAIRY FORAGE AND PASTURE DEMAND

In order to estimate the demand for dairy feed, all the milk cows in Sonoma and Marin
Counties were considered to be part of the forage market area.  It is generally considered to
be economic to transport forage over a distance of about ten miles, whereas green chop and
pasture would mainly be consumed on the farm.  A ten mile radius was drawn from the
perimeter of the project areas and it was determined that forage grown in the West County
project area could reasonably be expected to be transported to all dairies in Sonoma County
except for the four dairies in and near to the South County project area.  Forage grown in the
South County project area could reasonably be transported to all the dairies in Marin County
in addition to the approximately four dairies in and close to the South County project area.

It is estimated that an average 1,400 pound milk cow requires 45 pounds of total dry matter
equivalent (TDME) of which about 18 pounds of TDME per day must be from high protein
concentrate.1   It can be assumed therefore, that the remaining 27 pounds of TDME could be
provided by a mixture of forage crops such as oat hay, silage, green chop and/or pasture.
Based on these dairy feed factors it was estimated that the approximately 36,600 Sonoma
County milk cows (less those in the South County project area would require approximately
180,300 tons of forage (TDME) per year (Table A-10).  It was also estimated that the
approximately 14,600 Marin County and Sonoma South County project area milk cows
would require approximately 72,000 tons of forage (TDME) per year (Table A-11).

COMPARISON OF SUPPLY AND DEMAND FOR DAIRY FEED

When the total new supply of locally produced dairy feed (TDME) is compared to the total
dairy demand it can be seen that the supply as a percent of demand is 14 percent or less in all
cases (Table A-12).  The total supply of new dairy feed converted to TDME represents
between 9 and 13 percent of total demand in the West County, while the total TDME of new
dairy feed represents between 8 and 14 percent of total demand in the South County (Table
A-12).  If irrigation water is available, and farmers choose to grow local forage crops and
irrigated pasture, these preliminary results suggest that there is more than adequate demand
for the new supply of dairy feed, under all Alternatives and cropping scenarios.

                                               
1 R. H. Bennett, Ph.D., dairy adviser,  Cooperative Extension for Sonoma County, University of California.
Telephone conversation November 14, 1995.
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ESTIMATED VALUE OF ALFALFA HAY IMPORT SUBSTITUTION

In order to estimate the gross value to the local economy of substituting alfalfa hay imports
with locally produced feed crops, the amount of alfalfa hay replacement was calculated.
Based on the TDME of local feed produced under each Alternative and the current price of
alfalfa hay at $135 per ton, it was estimated that between $2.1 million and $3.1 million of
gross savings could be made on alfalfa hay imports in the West County and between
$750,000 and $1.4 million could be saved in the South County depending on the cropping
scenario (Table A-13).  The maximum value of alfalfa hay import substitution under the
medium technology cropping scenario was estimated to be about $86 per cow per year in the
West County and $95 per cow per year in the South County (Table A-13).

NON-DAIRY IRRIGATED PASTURE SUPPLY

For the purposes of this analysis it was assumed that 30 and 70 percent of irrigated pasture,
in the West and South County respectively, could be used for non-dairy animals such as beef
cattle, non-milking heifers and calves, sheep, and horses.  The value of the new irrigated
pasture was measured in terms of its value as a substitute for imported alfalfa hay. Irrigated
pasture can produce about 16 Animal Unit Months (AUMs) 2, which is equivalent to 12,000
pounds of forage dry matter or about 4.5 tons of alfalfa hay at $135 per ton.  Therefore, the
gross value irrigated pasture is estimated to be about $608 per acre.3

The Sonoma County Agricultural Commissioner's office uses a factor of $100 per acre to
estimate the gross value of native pasture.  In order to net out the value of existing native
pasture the $600 gross value per acre for irrigated pasture was reduced to about $508 per
acre. This $508 per acre factor was applied in the South County Alternative.  The gross value
per acre for irrigated pasture was reduced by another 15 percent in the West County
Alternative to account for the cooler weather and shorter growing season (Table A-14).
Based on gross value factors of $430 and $508 per acre for the West and South County
Alternatives respectively,  the total value of new irrigated pasture was estimated to be in the
range of $129,000 and $582,000 per year in the West County and between $107,000 and
$853,000 per year in the South County depending on the cropping scenario (Table A-14).

                                               
2 An Animal Unit Month (AUM) is the amount of feed required to maintain one animal unit for a period of 30
days.
3  Memorandum dated December 12, 1995 from R. H. Bennett, Ph.D., dairy adviser, Coopertive Extension for
Sonoma County, University of California.
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NON-DAIRY IRRIGATED PASTURE DEMAND

Assuming 16.00 AUMs3 per acre the new irrigated pasture could support between 4,800 and
22,000 AUMs in the West County and between 3,400 and 27,000 AUMs in the South
County depending on the cropping scenario (Table A-15).  There are currently about 63,000
head of non-milk producing cattle and calves, 17,700 sheep and lambs, and 15,000 head of
horses in Sonoma County4 which combined make-up  approximately 73,000 animal units
(AUs).5  While not all non-dairy animals are close enough to the project areas to take
advantage of the new irrigated pasture it appears that there should be sufficient demand from
cattle, sheep, and horse ranchers in and near the project areas to utilize the new irrigated
pasture.

ESTIMATED VALUE OF NEW IRRIGATED PASTURE PRODUCTION

The total gross value to the local economy of the increased pasture production was estimated
for each Alternative and cropping scenario.  The gross value of irrigated pasture in dry
matter equivalent was estimated at $608 per acre as described above. This $608 per acre
factor was adjusted as described above to account for the value of existing native pasture and
for climate differences between the West and South County.  Using gross values of $430 and
$508 per acre for the West and South County Alternatives respectively, the total value of the
new irrigated pasture was estimated (Table A-16).

ESTIMATED VALUE OF NEW LOCAL DAIRY FEED PRODUCTION

The Sonoma County Agricultural Commissioner uses standard factors to convert oat and
corn silage and green chop to alfalfa hay value equivalents. A weighted average gross value
of $41 per ton was estimated based on a five year average of forage crop values per ton from
the Sonoma Crop Reports 1990-1994 (Tables A-4 and A-5).  The weighted average value
per ton of $41 was multiplied by the tons of new forage produced under each Alternative
(Table A-17).  The final combined gross value of both the new local forage crops and the
new irrigated dairy pasture was estimated to be in the range of $1.4 million and $2.1 million
in the West County and between $500,000 and $910,000 in the South County depending on
the cropping scenario (Table A-17).  Under the West County with Sebastopol Sub-
Alternative, the gross value of total local dairy feed production ranged between $850,000
and $1.4 million and under the South County with Sebastopol Sub-Alternative, the gross
value of total local dairy feed produced ranged between $260,000 and $690,000 depending
on the cropping scenario (Table A-17).

                                               

4 Agricultural Crop Report, Sonoma County, 1994.
5 Assumes that one animal unit is equal to one mature cow; 1.25 horses; 0.2 sheep or
     0.8 mature beef cattle.
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The gross value of the dairy feed was compared to the number of milk cows in the market
area to estimate the potential savings per cow, assuming that local dairy feed produced can
reduce the cost of imported feeds.  In the West County Alternative, the medium technology
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cropping scenario produced the maximum annual potential savings of $56 per cow or
$19,600 per year for the average sized dairy herd (350 cows), while in the South County
Alternative the maximum potential annual savings were estimated to be $62 per cow or
$22,000 per year for the average dairy herd (Table A-17).

TABLE A-ESTIMATED VALUE OF INCREASED PRODUCTION OF APPLES, WINE GRAPES,
BERRY, AND VEGETABLE CROPS

Average yields and gross values per ton for each category of crop was estimated based on
data from UC Cooperative Extension6 and from the last five years of Sonoma County
Agricultural Crop Reports (Table A-18).7  Due to the cooler climate in the West County all
yields, except for strawberries, which benefit from the cooler climate, were assumed to be
equal to 80 percent of average countywide yields (Table A-19). The South County project
area was assumed to have yields close to the countywide average.  In the case of apples it
was assumed that there would be no net increase in the number of acres under production but
that apple yields would triple as a result of the availability of reclaimed water for irrigation
and the apple grower's ability to switch to high yielding dwarf-stock varieties such as Gala,
Fuji, and Sierra Beauty.

The total new acreage of wine grapes, apples, berry, and vegetable crops under each
Alternative and cropping scenario was multiplied by the appropriate yields and gross values
per acre.  The total gross value from all new fruit and vegetable crops was estimated to range
between $740,000 and $70.4 million in the West County and between $925,000 and $34.4
million in the South County depending on the cropping scenario (Table A-20).  The West
County with Sebastopol Sub-Alternative was estimated to produce between $51.1 and $101.4
million and the South County with Sebastopol Sub-Alternative was estimated to produce
between $52.3 and $81.9 million depending on the cropping scenario (Table A-20).

                                               
6 "Impacts of Irrigation Water" by Paul Vossen, Cooperative Extension for Sonoma County, University of
California, January 8, 1996.
7 Agricultural Crop Reports,  Sonoma County, 1990-1994
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CONCLUSIONSCONCLUSIONS

In summary the total value of all new production of fruit, vegetable, wine grape, and forage
crops range between $3.1 and $71.9 million in the West County Alternative and between
$2.6 and $35.0 million in the South County Alternative depending on the cropping scenario
(Table A-21).  The Sebastopol Sub-Alternatives indicate an increased value of crop
production between $52.8 and $102.4 million in the West County with Sebastopol
Alternative and between $53.4 and $82.2 million in the South County with Sebastopol
Alternative (Table A-21).  The Sebastopol Sub-Alternatives add another $50.4 million due
to increased apple yields and a switch by apple growers to the higher yielding dwarf and
semi-dwarf apple varieties.

The conclusions described above represent the potential increase in gross annual income to
the agricultural sector.  Economic benefits of the multiplier effect from increased purchases
of farm support products (fencing, fertilizer, tractors, etc.)  to the local economy are
discussed in the Socio-Economics Chapter of the EIR.




