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BACKGROUND 

Conservation of agricultural land is an key regional objective explified by strong policies and programs 

such as Yolo County’s General Plan, its Agricultural Conservation Easement Program, or the City of Davis’ 

Measure J, amoung others. Such programs and policies are regional, if not national examples of curbing 

encroachment of urbanization into agricultural land by holding firm boundaries between urban and 

agricultural areas.  

An important complement to these conservation policies and plans is strategies to enhance the 

economic opportunities of agricultural production and the food system.  Economic opportunities, such 

as capitalizing to higher revenue cropping patterns and filling critical gaps in agricultural infrastructure, 

enhance the value of and revenue from agricultural lands and can thereby create a disincentive to 

convert those lands to other uses. 

A third prong of a holistical planning 

approach for rural conservation and 

economic development is strong, 

vibrant communities that preserve and 

leverage their historic and potential 

role, supporting and benefitting from 

the agricultural production around 

them. With strategic and thoughtful 

planning, rural communities can 

position themselves as more than just 

hubs within the food system, but 

complete communities with unique 

character and quality of life. 

This case study was conducted in response to requests from local elected officials and staff to explore 

economic development opportunities related to food production and processing in Yolo County. The 

study focuses on the “West of 505” potion of the county, where stakeholders had already begun looking 

at ways to bolster their communities in part by tapping into the rapidly growing local food market. With 

funding from the California Strategic Growth Council, the Sacramento Area Council of Governments 

(SACOG) has been able to conduct analyses that examine agriculture and crops, value-added processing, 

tourism, and community design as strategies for economic development in western Yolo County.  This 

report leverages SACOG’s Rural-Urban Connections Strategy (RUCS) toolkit to offer additional 

information and resources to assist Yolo County stakeholders with local efforts, and lays a foundation 

for future work that builds upon the county’s innovative agriculture policies, planning efforts, and the 

work of a range of local organizations. High-level strategies studied for this report offer a broad brush 

analysis of outcomes from possible future scenarios. Strategies that stakeholders judge to be most 

promising or likely to achieve a number of public and private sector objectives should be further 

analyzed in detail for possible future implementation via policy and private investment initiatives. 
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INTRODUCTION 

Yolo County is rich with both history and natural resources.  The county’s accomplished farmers, 

successful agricultural businesses, world class research and innovations, and forward-thinking policies 

have kept its farmers and communities at the forefront of the agriculture and food industry. Yolo County 

is considered a leader in its policies and programs to enhance agriculture and working landscapes, which 

are mainstays of the county’s economy, environment, and culture.  The gross value of Yolo County’s 

agricultural production was valued at over $720 million in 2013 – 12.9 percent higher than 2012’s $645 

million – and the county’s General Plan expressly aims to “support, sustain, reinvent, and diversify the 

agricultural economy.”1 Furthermore, the Plan’s goals and policies “emphasize wildlife-friendly farming, 

local food preference, community revitalization, creation of jobs and economic health, business 

outreach, expansion of tourism, and collaboration.”2  The agricultural analysis in this case study provides 

information, data and economic modeling results that may assist the county in leveraging its agricultural 

assets to reach its policy goals. 

The case study begins by describing the existing agricultural conditions in the county and in the study 

area, which incorporates a unique slice of intensely agricultural land, growing both commodity and 

specialty crops, recreation and tourism, and historic downtown urban fabric fueled by the agricultural 

and recreational economy. The analysis then turns to several of the key assets essential to a thriving 

agricultural cluster—namely water resources and soil quality—and how these elements could support or 

inhibit future investment decisions in the local food economy. Next, the Yolo County Case Study applies 

the RUCS agricultural model to envision a variety of agricultural futures in the study area and their 

implications for the rural economy. These scenarios test a small subset of possible impacts from various 

market and policy levers, and showcase important economic and environmental tradeoffs in production 

decisions. Another key component of the case study is an analysis of additional assets supporting a 

successful agricultural economy, such as food hub investment, rural tourism, and land use patterns 

(including siting of crops and production facilities). Finally, the study expands the focus on the food 

system to include research on place-based development strategies in rural communities that work 

synergistically with local agricultural production. Through these interrelated components, the case study 

provides a comprehensive review of the agricultural ecosystem of western Yolo County. 

                                                           
1 County of Yolo. “Agricultural and Economic Development Element” 2030 Countywide General Plan – Yolo County: 
Revised Public Review Draft. Issued 20 January 2009. Accessed September 2015. Available online at: 
http://www.yolocounty.org/general-government/general-government-departments/county-
administrator/general-plan-update/revised-draft-2030-countywide-general-plan-01-20-09-  
2 Ibid. 

http://www.yolocounty.org/general-government/general-government-departments/county-administrator/general-plan-update/revised-draft-2030-countywide-general-plan-01-20-09-
http://www.yolocounty.org/general-government/general-government-departments/county-administrator/general-plan-update/revised-draft-2030-countywide-general-plan-01-20-09-
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KEY FINDINGS 

MAXIMIZING LOCAL AGRICULTURAL PRODUCTION 

 The low water per ton of product scenario (mainly greens and nightshade crops) has the 
greatest return on investment (64 percent) and the second-highest gross returns ($635 million) 
of the scenarios, demonstrating possible strategies to support economic activity even with 
constrained water resources. 

 

 The tree crop scenario (including mostly nuts and fruit trees) earns a remarkable 53 percent 
grower return on investment (ROI). However, because of the high establishment costs and long 
maturation period (five to seven years) of orchards, these results are not immediate. 

 

 The local market scenario (consisting primarily of fruits and vegetables) yields a more than 500 
percent increase in cash flow in western Yolo’s agricultural industry over the base case scenario 
and nearly a 300 percent change over the tree crop scenario, without taking into account 
additional benefit from the economic multiplier of value-added processing further along the 
supply chain. However, this scenario requires the most labor and provides a lower return on 
investment than other scenarios. 

 

 In addition to having an outstanding 57 percent ROI, the vegetable protein scenario (mainly nuts 
and legumes) represents an opportunity to capitalize on a growing global population and 
corresponding demand for protein, as well as consumer preference for high quality plant-based 
proteins and a market outlet in companies like Clif, Larabar, Powerbar and Probar. 

 

CONSIDERATION OF TRADEOFFS IN AGRICULTURE PRODUCTION 

 The estimated gross output and return on investment from the tree crop scenario is impressive, 
although planting more orchards also requires an increase and hardening of water demand. 

 

 The low water per acre and low water per ton of product scenarios both yield a higher net 
revenue than the base case scenario and the low water per ton of product scenario also has a 
much higher return on investment than the base case scenario.  While these scenarios 
demonstrate possible strategies for continuing to support a vibrant agricultural economy even 
in drought conditions, they are realistic only if the market can absorb those products at those 
volumes and at prices that result in a profit to farmers. 

 

 The vegetable protein scenario demonstrates that while nuts may have higher water demand as 
compared to vegetable crops, they are a more resource efficient source of protein by both 
acreage and water (2.25 acre-feet of water per ton) when compared to beef (12.5 acre-feet of 
water per ton). 
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LOCAL MARKET OPPORTUNITY 

 A food hub to aggregate, pack, process, market and distribute local specialty crops would 
provide a vital piece of infrastructure to help actualize the local market opportunity, especially 
by offering contracts for locally-grown specialty crops. A hub would help connect growers to 
larger markets that would otherwise be inaccessible and would add further value to the food 
system. 

 

 A food hub of 23,000 square feet could feed the full fruit and vegetable consumption levels of 
over 13,000 people. Food hub production and food aggregation and processing could fill 
growing demand for locally grown food, particularly since it is estimated only two percent of the 
food consumed in the region is grown in the region. 

 

 Western Yolo could experience a 30 percent increase in visitation from the recent designation of 
Barryessa Snow Mountain National Monument immediately west, adding an estimated $50 
million in annual economic activity and $800,000 in tax revenue over five years. Similarly, the 
county could expect to see an increase in local agritourism as the regional farm-to-fork 
movement continues to expand. 
 

 Rises in tourism could augment the demand for accommodations such as lodging, food 
(restaurants and grocery), entertainment, fuel and especially transportation facilities. Economic 
development, tourism and transportation strategies for rural jurisdictions and businesses will 
help western Yolo maximize this market opportunity.  The case study incorporates a plan for 
bicycle tourism using the City of Winters and surrounding western Yolo County as its primary 
case study to provide an example of one such strategy.  

 

TRANSPORTATION 

 The relationship between processing (a major component of the market) and crop production is 
extremely important. While a processing facility may emit greenhouse gas (GHG) emissions, 
closing the facility and increasing the vehicle miles traveled for growers transporting crops for 
processing has been shown to possibly result in greater GHG emissions overall.  
 

 Additionally, agricultural land has important benefits for climate change as demonstrated in the 
difference in the magnitude of GHG emissions between agricultural and urban land use.   

ENHANCING ESTABLISHED COMMUNITIES 

 Economic development in the agriculture and food cluster is more potent when rural 
communities are not just way stations for products being processed or hauled to market, but 
also part of the market itself. 
 

 Small lot infill development in a rural downtown like Winters’ not only maintains a community’s 
character and enhances the vibrancy and diversity of a downtown district, but it also pencils out 
economically for potential developers and fiscally for the community. 
 

 In this cast study, the small-lot infill, place-based scenario returns a lower net income to 
developers, but an ROI that is double that of a large-lot greenfield scenario.  While more costly 
upfront and to maintain, the net revenue to a jurisdiction associated with more compact 
development in the downtown district is nearly five times higher than large-lot greenfield 
development. 
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AGRICULTURE AND THE FOOD SYSTEM 

EXISTING CONDITIONS 

This case study first identifies existing conditions of the agricultural landscape in western Yolo County 

using the Yolo County 2012 Agricultural Crop Report,3 SACOG’s 2012 crop map, agricultural cost of 

production studies from University of California Cooperative Extension (UCCE),4 and soil quality data 

from the US Department of Agriculture.  While Yolo County has more recent crop data available in its 

2013 and 2014 Crop Reports, 2012 is the year for which there is most recent spatial crop data in 

SACOG’s crop map; therefore, for consistency, 

2012 was used as the base year in this case 

study.  These data, in addition to potential 

market opportunities, are used to analyze 

potential agricultural futures in western Yolo. 

To establish existing conditions and analyze 

these cropping trends spatially, SACOG created 

a field-level crop map for Yolo County utilizing 

data from the 2012 Pesticide Use Report from 

the California Department of Pesticide 

Regulation and supplemented by satellite 

imagery.5  These crop report and spatial data 

were used to create a “base case” of current 

agricultural conditions to which to compare 

potential future scenarios, illustrated in greater depth below. A map of 2012 cropping patterns for the 

full Yolo County geography, as well as tables detailing the County’s top 10 crops by acreage and by value 

in 2012, are provided for further context in Appendix 1.   

                                                           
3 Yolo County Department of Agriculture and Weights & Measures. “Yolo County 2012 Agricultural Crop Report.“ 
Yolo County Agriculture Department, 2012. Accessed September 2015. Available online at: 
http://ucanr.edu/sites/Farm_Management/files/175844.pdf. 
4 University of California Cooperative Extension. Cost and Return Studies Series. Department of Agriculture and 
Resource Economics, UC Davis. Archived historical studies available from 1930s to present. Model for this study 
uses cost reports published through mid-2014. Available online at: http://coststudies.ucdavis.edu/en/current/.  
5 California Department of Pesticide Regulation. 2012 Pesticide Use Reporting. Resources available online at: 
http://www.cdpr.ca.gov/docs/pur/pur12rep/12_pur.htm. 

http://ucanr.edu/sites/Farm_Management/files/175844.pdf
http://coststudies.ucdavis.edu/en/current/
http://www.cdpr.ca.gov/docs/pur/pur12rep/12_pur.htm


 
 

 SACOG Yolo County Case Study – Technical Report                                                                          9 | P a g e  

STUDY AREA: WESTERN YOLO COUNTY 

This case study focuses on the western portion of Yolo County, using Interstate 505 as the easternmost 

boundary of the study area and the Yolo-Napa County line as the westernmost.  This geography 

incorporates the City of Winters, the town of Esparto, and the agriculturally diverse Capay Valley, as well 

as much of unincorporated Yolo County’s rich agricultural land.  It represents a unique slice of the 

spectrum from intensely agricultural land, growing both commodity and specialty crops, to a historic 

downtown urban fabric fueled by the agricultural economy and production.  It encompasses 63,361 

acres – over 17 percent of Yolo County’s 364,049 cropland acres (excluding pasture and rangeland). The 

following map illustrates the study area’s existing cropping pattern, followed by a tabular summary of 

Western Yolo’s agricultural production by value and acreage. 

2012 Field-Level Crop Map – Western Yolo County 

Source: SACOG 2012 Crop Map 
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2012 Top 10 Crops by Acreage – 
Western Yolo County 

 

2012 Top 10 Crops by Value 6 – 
Western Yolo County 

      
% Total Crop 

Acreage 
   

    % of Gross Ag. Value 

  CROP ACRES 
W. Yolo 
Study 
area 

Yolo 
Cropland 

 

  CROP VALUE* 
W. Yolo 
Study 
Area 

Yolo 
County 

1 Almonds 10,374 16 3 

 

1 Walnut $65,518,20  24 9 

2 Wheat 8,731 14 2.5 

 

2 Almonds $44,464,750  16 6 

3 Alfalfa 7,381 12 2 

 

3 Melons $26,156,160  10 4 

4 Walnuts 6,618 10 1.8 

 

4 
Wine Grapes 
(Red) 

$21,124,800  8 3 

5 Sunflowers 4,895 8 1.5 

 

5 
Tomatoes – 
Fresh 
Market 

$16,563,600  6 2 

6 
Wine 
Grapes 
(Red) 

4,401 7 1.2 

 

6 
Tomatoes – 
Processing 

$15,009,280  5 2 

7 Oat Hay 4,345 7 1.2 

 

7 Squash $10,089,000  4 1 

8 
Tomatoes – 
Processing 

4,264 7 1.2 

 

8 Prunes $9,172,800  3 1 

9 Safflower 2,411 4 0.7 

 

9 Alfalfa $8,857,200  3 1 

10 Corn, Field 1,752 3 0.5 

 

10 Wheat $8,303,950  3 1 

Source: SACOG 2012 Crop Map 

 

Source: SACOG 2012 Crop Map; UC Cooperative Extension 
*The 2012 crop values in this table are based on price and 

mature yield information from crop studies conducted by the 
University of California Cooperative Extension (UCCE). These 
assumptions differ from those used in the Yolo County Crop 

Reports. 
 

 

 

                                                           
6 Crop values for the “West of 505” study area were calculated using the above acreages in conjunction with per 
acre agricultural economic data published by University of California Cooperative Extension. For more information 
on this methodology, see the Agricultural Cost and Return Tool Methodology Appendix.  
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NATURAL RESOURCES SUPPORTING AGRICULTURE 

Western Yolo County’s diverse agricultural cluster stems from a long tradition of accomplished farmers, 

agricultural businesses, world class research and innovations, and forward-thinking supportive policies. 

Natural resources such as water supply and soil conditions underpin the work of these stakeholders to 

make Yolo County an attractive location for private-sector investment in the food system. This section 

explores the state of water and soil conditions in the county, and what affect these resources play on 

future agricultural growth. 

WATER 

Yolo County’s water resources have been managed primarily by the Yolo County Flood Control and 

Water Conservation District since 1951.  The District, which covers 195,000 acres within the county and 

the cities within it, has a mission to “plan, develop, and manage the conjunctive use of the District’s 

surface and groundwater resources to provide a safe and reliable water supply at a reasonable cost”7.  

Additionally, it aims to “sustain the socioeconomic and environmental well-being of Yolo County”8. 

Yolo County Flood Control and Water Conservation District Territory 

Source: Yolo County Flood Control and Water Conservation District9 

                                                           
7 Yolo County Flood Control & Water Conservation District. “Description of the District- Mission Statement.” Site 
copyright 2006. Accessed September 2015. Available online at: http://www.ycfcwcd.org/district.html  
8Ibid.  
9 Yolo County Flood Control & Water Conservation District. “Service Area.” Site copyright 2006. Accessed 
September 2015. Available online at: http://www.ycfcwcd.org/servicearea.html  

http://www.ycfcwcd.org/district.html
http://www.ycfcwcd.org/servicearea.html
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Conjunctive use is defined as use of both groundwater and surface water. Yolo County has historically 

had an ample supply of groundwater, but has relied heavily upon during the recent drought.  Surface 

water in the county is stored in Clear Lake and Indian Valley reservoir, both located in Lake County. 

These bodies are the primary sources of surface water used for agriculture in the county.  These two 

sources, in addition to surface water from Cache Creek, provide a surface water storage capacity that 

averages nearly 200,000 acre-feet of water per year10. 

The District provides surface water to farms at request. Water is gravity-fed via a series of canals and 

diverted to fields through agricultural ditches. Approximately 150,000 acre-feet of water are delivered 

to 55,000 acres for crop irrigation in a given growing year11. 

Groundwater is the municipal and industrial water supply for the cities of Davis, Woodland, and Winters.  

It is also relied upon by farmers without access to surface water, which has been an increasing number 

in recent drought years when surface water allocations have been limited or not available.  Yolo County 

has been fortunate to have an abundance of groundwater; however, it is of limited supply and has faced 

significant extraction in the recent dry years.  The District is currently monitoring groundwater use and 

developing a groundwater simulation model to analyze aquifer extraction and recharge12. In light of 

uncertain groundwater resources, the cities of Davis and Woodland and the University of California, 

Davis are pursuing a joint water diversion project from the Sacramento River. When complete in late 

2016 (expected), this water project will supplement the groundwater used by the urban populations of 

these jurisdictions13. 

Water has been a center-stage concern to Yolo County and Central Valley growers, residents and policy 

makers as the state California faces the fourth year of one of the most severe droughts on record14.  As 

of the end of May 2015, the Clear Lake water level was at 48 percent of its total storage capacity; Indian 

Valley Reservoir was at 12 percent of total storage capacity15.  The graph on the following page 

illustrates precipitation by month for the last five water years in northern California watersheds 

(including Yolo County’s) compared to average precipitation years, showing that rainfall is at 74 percent 

of average this year through June16.  

 

 

 

 

                                                           
10 Yolo County Flood Control & Water Conservation District. “District Infrastructure.” Site copyright 2006. Accessed 
September 2015. Available online at: http://www.ycfcwcd.org/infrastructure.html 
11 Ibid. 
12 Ibid. 
13 Woodland-Davis Clean Water Agency. “The Project.” 2014. . Accessed September 2015. Available online at: 
http://www.wdcwa.com/the_project  
14 Office of Governor Edmund G. Brown Jr. “Governor Brown Directs First Ever Statewide Mandatory Water 
Reductions.” Sacramento, California. Released 1 April 2015. Accessed August 2015. Available online at: 
https://www.gov.ca.gov/news.php?id=18913  
15 California Data Exchange Center, Daily Reservoir Data. California Department of Water Resources, 2015. 
Accessed August 2015. Available online at: http://cdec.water.ca.gov/misc/daily_res.html  
16 California Department of Water Resources, California Data Exchange Center. Accessed August 2015. Available 
online at: http://cdec.water.ca.gov/cdecapp/precipapp/get8SIPrecipIndex.action 

http://www.ycfcwcd.org/infrastructure.html
http://www.wdcwa.com/the_project
https://www.gov.ca.gov/news.php?id=18913
http://cdec.water.ca.gov/misc/daily_res.html
http://cdec.water.ca.gov/cdecapp/precipapp/get8SIPrecipIndex.action
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As a response to the record drought, Governor Jerry Brown declared the drought a State of Emergency 

in January 2015 and enacted Executive Order B-29-15 on April 1, 2015 to prepare for water shortages 

throughout the state17.  The Executive Order instructed the State Water Resources Control Board to 

impose water restrictions to reduce urban water usage by 25 percent of 2013 per capita water use 

through February of 201618. 

Northern Sierra Precipitation: 8-Station Index, June 25, 2015 

  California DWR Data Exchange Center19  

While state-level policy has thus far focused on urban water use, it has potential to shape the future of 

agriculture in Yolo County, throughout California and beyond. As water is the lifeblood of agriculture and 

the drought presents potentially serious implications to its productivity, this study analyzes water use as 

a metric for possible cropping patterns in western Yolo County.  With this in mind, scenario analysis in 

this case study accounted the water demand of potential agricultural futures and examined the 

boundary conditions of highest and lowest water use by potential cropping patterns. 

                                                           
17 Executive Department, State of California. Executive Order B-29-15. Issued on: 1 April 2015. Accessed August 
2015. Available online at: https://www.gov.ca.gov/docs/4.1.15_Executive_Order.pdf   
18 Ibid. 
19California Department of Water Resources, California Data Exchange Center. Accessed August 2015. Available 
online at: http://cdec.water.ca.gov/cdecapp/precipapp/get8SIPrecipIndex.action  

https://www.gov.ca.gov/docs/4.1.15_Executive_Order.pdf
http://cdec.water.ca.gov/cdecapp/precipapp/get8SIPrecipIndex.action
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SOIL 

Along with water and climate, soil is pivotal “green infrastructure” for quality agricultural production. 

SACOG obtains its soil quality data from US Department of Agriculture’s Natural Resources Conservation 

Service (NRCS)20.  This is a national-scale data source covering 95 percent of the United States and 

represents the single authoritative source of soil survey information. There are 52 soil types in Yolo 

County – nearly 40 in western Yolo County – illustrated at the county level in the map below.  

Descriptions of every soil class are published by the USDA-NRCS Soil Survey Division in the Official Soil 

Series Descriptions database21. 

Map of Yolo County Soil Types 

Source: USDA Natural Resources Conservation Service, 2015 

                                                           
20 Soil Survey Staff, Natural Resources Conservation Service, United States Department of Agriculture. Web Soil 
Survey. Data from “current” survey, accessed July 2015. Available online at: http://websoilsurvey.nrcs.usda.gov/.    
21 Soil Survey Staff. Official Soil Series Descriptions: View by Name. USDA-NRCS Soil Survey Division, Natural 
Resources Conservation Service, United States Department of Agriculture. Web Soil Survey. Data from “current” 
survey, accessed July 2015. Available online at: https://soilseries.sc.egov.usda.gov/osdname.asp.  

http://websoilsurvey.nrcs.usda.gov/
https://soilseries.sc.egov.usda.gov/osdname.asp
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The table below summarizes the 20 most prevalent soil types in western Yolo County by acreage, 

including the taxonomic class and their primary uses. 

Top 20 Soils by Acreage – Western Yolo County 

SOIL TYPE 
TAXONOMIC  

CLASS 
USE ACRES 

% OF STUDY 

AREA 

SEHORN Clay loam Grazing, dryland grain 42,481 16 

BALCOM Loam Range, wildlife & watershed 34,571 13 

MILLSHOLM Light clay loam Livestock grazing 30,411 11 

DIBBLE Silt loam Grazing 29,229 11 

ROCK LAND n/a n/a 28,721 11 

CORNING Gravelly loam Grazing, dryland grains, irrigated pasture 16,702 6 

POSITAS Gravelly loam Range, dryland grain, vineyards 14,912 6 

TEHAMA Silt loam Small grains, pasture; row crops & orchards when irrigated 14,317 5 

RINCON Silty clay loam Citrus, deciduous fruits, row crops, alfalfa 8,704 3 

MARVIN Silty clay loam Dry cropland (grains, field crops), pasture, rice 8,573 3 

YOLO Silt loam Intensive row, field, orchard crops 8,535 3 

BRENTWOOD Clay loam Tree fruit, nuts, vegetables, field crops  7,688 3 

CAPAY Clay Tomatoes, sugar beets, beans, grain, pasture 6,471 2 

HILLGATE Loam Grain, pasture, shallow rooted row crops, rice 4,630 2 

ARBUCKLE Sandy loam Orchards, row & field crops, grain, range 3,079 1 

RIVERWASH n/a n/a 2,569 1 

ZAMORA Silt loam Orchards, row & field crops, diversified farms 2,357 1 

MAYMEN Sandy clay loam Watershed, wildlife habitat, recreation 2,184 1 

SOBOBA Stony sand Pasture 1,810 1 

REIFF Fine sandy loam Row, field, orchard crops 1,746 1 

Source: USDA Natural Resources Conservation Service, 2015 
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The NRCS Land Capability Classification System ranks soil types and conditions by their limitations for 

growing irrigated field crops.  The designation is on a scale of I through VIII, with the limitations of the 

soil becoming progressively greater. The following table presents a definition of soil classifications and a 

summary of the soil classes by acreage for the geography of western Yolo County. 

USDA Soil Class by Acreage – Western Yolo County 

SOIL CLASS CLASS DESCRIPTION ACRES 
% OF 

STUDY AREA 

I   Soils have slight limitations that restrict their use 20,335 7.3 

II 
Soils have moderate limitations that reduce the choice of plants or 

require moderate conservation practices 
44,157 16 

III 
Soils have severe limitations that reduce the choice of plants or require 

special conservation practices, or both 
19,834 7.1 

IV 
Soils have very severe limitations that restrict the choice of plants or 

require very careful management, or both 
6,461 2.3 

V 

Soils are subject to little or no erosion but have other limitations, 

impractical to remove, that restrict their use mainly to pasture, 

rangeland, forestland and/or wildlife habitat 

0 0 

VI 

Soils have severe limitations that make them generally unsuited to 

cultivation and limit their use mainly to pasture, rangeland, forestland, 

or wildlife habitat 

52 0.02 

VII 

Soils have very severe limitations that make them unsuited to 

cultivation and that restrict their use mainly to grazing, forestland 

and/or wildlife habitat 

3,033 1.1 

VIII 

Soils have limitations that preclude their use for commercial plant 

production and restrict their use to recreation, wildlife habitat, or water 

supply or to esthetic purposes 

138 0.05 

Unclassified 
No Land Capability Classification (LCC) provided in NRCS Soil Survey for 

this area 
183,916 66 

Source: USDA Natural Resources Conservation Service, 2015 

As demonstrated in the table above, western Yolo County’s croplands have ample supply of high quality 

soil – of the classified acreage, 22 percent of land in the study area are Class I soils and nearly 50 percent 

are Class II.22 Soil is therefore not a major limitation in potential cropping patterns. Scenario analysis in 

this case study uses these soil classification data and the agronomic constraints posed by lower quality 

soils, running potential scenarios with the number of acres capable of high quality agricultural 

production. The highest quality, most feasibly cultivated soil classes are represented spatially in the map 

on the following page. 

                                                           
22 Most of the unclassified acreage in the soil class map coincide with pasture or rangeland areas, as classified 
in the crop map from the previous section. The scenarios described later in the case study consider only 
acreage in our study area where crops are grown in the base case 2012 crop map, excluding pasture and 
rangeland. Therefore, the unclassified soils within the study area have minimal impact on our agricultural 
modeling. 
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USDA Soil Class of Western Yolo County Soils23 

Source: USDA, NOAA, USGS, Esri 

                                                           
23 "Soil Class” based on USDA NRCS Land Capability Classification 
Soil Survey Staff, Natural Resources Conservation Service, United States Department of Agriculture. Web Soil 
Survey. Data from “current” survey, accessed July 2015. Available online at http://websoilsurvey.nrcs.usda.gov/.   
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AGRICULTURAL SCENARIOS 

Using the context of existing agricultural conditions in western Yolo County, this case study imagines a 

range of agricultural scenarios, detailing a magnitude of economic, environmental, and social impacts of 

potential cropping patterns. These scenarios are generated using the aforementioned base condition 

data, in combination with an agricultural economic viability tool that SACOG developed based on 

agricultural cost and return studies published by University of California Cooperative Extension and UC 

Davis Department of Agricultural and Resource Economics.24 A description of the agricultural cost and 

return tool’s underlying data and methodology are provided in the appendices, as well as a definition of 

the metrics for agricultural scenarios.  

The scenarios are compared on metrics such as net revenue, return on investment, labor requirements, 

and water demand25; they evaluate potential changes in comparison to existing cropping patterns – the 

base case – as well as to each other.  

The information produced by these scenarios is intended to help decision makers—growers, 

landowners, policymakers—understand opportunities and challenges from changes in cropping 

patterns. The cropping patterns described in these scenarios prescribe hypothetical cropping mixes only 

to the 63,000 acres currently in crop production in the study area’s base case, and do not include 

pasture or rangeland acreage. While these scenarios are theoretical and broad brush, they offer insight 

into how changing cropping systems may present a range of outcomes across various economic and 

environmental indicators. Furthermore, the scenarios described below are not prescriptive and 

represent a small subset of possible scenarios for western Yolo County. Rather, these scenarios use data 

to define a spectrum of effects that could be expected from a variety of crop mixes. This case study 

emphasized scenarios that tested various cropping patterns that could result from changing water 

supply and cost conditions, as well as cropping patterns that may result in response to demand for 

specialty crops, particularly those needed to meet local market demand. Scenarios of particular interest 

to the County and other stakeholders will require more detailed investigation before pursuing policies 

and investments to implement those plans. 

                                                           
24 University of California Cooperative Extension. Cost and Return Studies Series. Department of Agriculture and 
Resource Economics, UC Davis. Archived historical studies available from 1930s to present. Model for this study 
uses cost reports published through mid-2014. Available online at: http://coststudies.ucdavis.edu/en/current/. 
25 When calculating irrigated water demand for crops, UCCE studies assume that soil stored water from rainfall will 
supply a portion of a crop’s total water requirements. This water source is particularly key in augmenting early 
season water needs for perennial crops, which more efficiently utilize these stores than annual crops. Therefore 
irregular amounts of annual precipitation or irregular soil moisture levels can impact the amount of applied water 
needed to meet a crop’s total water demand.  
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BASE CASE 

The base case represents the current cropping patterns in western Yolo County. It provides a baseline 

against which the other scenarios can be compared.  The indicators and crop mix of the base case are as 

follows.  

Base Case Model Data - Top 10 Crops by Acreage 

Total Costs $199,403,959  Crop Mix Acres Percent of Mix 

Gross Returns $275,188,060  Alfalfa 7,381 12 

ROI 38% Almonds 10,925 17 

Net Revenue $75,784,100  Corn for Silage 1,752 3 
    Grapes – Red Wine 4,401 7 

H2O (acre feet) 143,815 Oat Hay 4,346 7 

H2O (gallons) 46,862,445,348 Safflower 2,411 4 

Labor (hours) 3,613,797 Sunflower 4,895 8 
    Tomatoes - Processing 4,264 7 

Total Acres 251,885 Walnuts 6,618 10.5 

Crop 63,361 Wheat 8,741 14 

Pasture & Range 188,524       

See appendices for a complete list of crops and acreage represented in the base case. 

TREE CROPS 

This scenario shifts the entire 63,361 current crop acres in the study area to orchards. The cropping 

pattern for this scenario was generated by evaluating the ratio of all tree crops currently being grown in 

the base condition scenario for our study area in Western Yolo County. This proportionate blend was 

then applied to the rest of the cropland acres in the study area landscape. 

Tree Crops Scenario Model Data 

Total Costs $258,964,528 Crop Mix Percent of Mix  

Gross Returns $395,540,381 Almonds 50.2  

ROI 53% Almonds – Organic 0.1  

Net Revenue $136,575,853 Apples 0.2  

    Mandarins 1.0  

H2O (acre feet) 206,670 Olives 7.2  

H2O (gallons) 67,343,604,117 Oranges 0.8  

Labor (hours) 1,951,084 Peaches - Fresh 0.3  

    Peaches - Processing 0.2  

Total Acres 251,885 Pecans 0.03  

Crop 63,361 Pistachios 0.02  

Pasture & Range 188,524 Plums 0.2  

  Prunes 7.5  

  Small Farm Nuts - Organic 0.7  

  Walnuts 30.4  

  Walnuts - Organic 1.1  
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The tree crops scenario showcases the tradeoffs of analyzing cropping pattern changes across various 

metrics.  Nuts – particularly almonds and walnuts – are extremely lucrative and provide exceptionally 

good return on investment to the grower; however, establishment and capital costs are also high, as is 

water demand. Furthermore, tree crops harden the water demand, meaning that they require a 

minimum amount of water annually to stay alive, in contrast to field or row crops that can be fallowed 

for a given growing year as drought or other conditions may dictate. 

SACOG conducted an in-depth analysis of the economics of walnut production, Exploring Long-Term 

Viability of Walnut Growers, which is available on the RUCS website26.  In summary, the review 

highlighted the implications of converting to crops with high establishment costs and long establishment 

periods, such as walnuts but also other orchard or vine crops like almonds, prunes and grapes. 

Nuts are a burgeoning crop in Yolo County – almond and walnut acres increased 15 percent between 

2012 and 2013 – due to the 45 percent increase in farm gate value over the same time horizon27.  The 

high capital costs to enter this market, delay in return as orchards take roughly seven year to mature, as 

well as the increased water demands facing the county present important considerations when 

analyzing crop scenarios. 

HIGH WATER PER ACRE 

Current drought conditions in California make water use an important metric by which to examine 

cropping patterns. This scenario allocates the study area’s 63,361 crop acres in an even blend of ten 

crops with the highest water demand per acre, using per acre water demand data from UC Cooperative 

Extension’s Cost & Return Studies.  Some of the data used in the scenarios were collected in regions 

outside the Sacramento Valley; however, they provide an academic and robustly vetted basis of 

comparison from which to start conversations about water use.  With the exception of corn and rice, all 

crops in this mix are tree crops.   

High Water Per Acre Scenario Model Data 

Total Costs $367,364,660 Crop Mix Acre Feet per Acre 

Gross Returns $377,449,483 Almonds - Organic 3.7 

ROI 3% Corn for Silage 4.0 

Net Revenue $10,084,823 Nectarines 3.7 

  
Peaches - Fresh 3.7 

H2O (acre feet) 248,798  Pecans 4.7 

H2O (gallons) 81,071,047,261  Pistachios 3.9 

Labor (hours) 7,928,552  Plums 3.7 

  
Pomegranates 3.8 

Total Acres 251,885  Rice 4.1 

Crop 63,361  Wild Rice 4.17 

Pasture & Range 188,524    

                                                           
26 SACOG. “Exploring Long-Term Viability of Walnut Growers” 2015. 
http://sacog.org/rucs/attachments/Exploring%20Long%20Term%20Viability%20of%20Walnut%20Growers.pdf.     
27 Yolo County Department of Agriculture and Weights & Measures. “Yolo County 2012 Agricultural Crop Report.“ 
Yolo County Agriculture Department, 2012. Accessed September 2015. Available online at 
http://ucanr.edu/sites/Farm_Management/files/175844.pdf  

http://sacog.org/rucs/attachments/Exploring%20Long%20Term%20Viability%20of%20Walnut%20Growers.pdf
http://ucanr.edu/sites/Farm_Management/files/175844.pdf
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HIGH WATER PER TON OF PRODUCT 

Similar to the High Water per Acre scenario, this scenario frames the upper limit of water demand but 

by tonnage produced, not by acre. The crop mix for this scenario was developed by identifying the ten 

crop types that have the greatest quantity of water required per ton of product produced, and then 

applying them in equal proportion to the 63,361 crop acres in the study area, so that each of these crops 

represents 10 percent of the scenario cropland. As with the high water per acre scenario and several of 

the following scenarios, the top ten crops for this metric were determined using crop production data 

from UC Cooperative Extension’s Cost and Return studies.28  

Some crops in the mix overlap with the High Water per Acre crop mix, but some tree crops (e.g. 

peaches) are replaced by water-intense field and row crops (e.g. cotton, sunflowers).  This scenario gives 

another method of evaluating the amount of water required for a given unit of agricultural product and, 

combined with the first water scenario, provides a threshold of agricultural water demand in the case 

study area holding production acres constant. 

  High Water per Ton of Product Scenario Model Data 

Total Costs  $162,212,522 Crop Mix Acre Feet per Ton 

Gross Returns $183,930,647 Almonds 3.0 

ROI 13% Almonds - Organic 4.6 

Net Revenue $21,718,125 Corn for Silage 2.5 

  
Cotton 3.0 

H2O (acre feet) 210,147  Pecans 4.7 

H2O (gallons) 68,476,818,357  Pistachios 2.8 

Labor (hours) 1,728,868  Wild Rice 5.2 

  
Sunflowers 3.6 

Total Acres 251,885  Sweet Potatoes 7.7 

Crop 63,361  Walnuts - Organic 4 

Pasture & Range 188,524    

                                                           
28 University of California Cooperative Extension. Cost and Return Studies Series. Department of Agriculture and 
Resource Economics, UC Davis. Archived historical studies available from 1930s to present. Model for this study 
uses cost reports published through mid-2014. Available online at: http://coststudies.ucdavis.edu/en/current/. 

http://coststudies.ucdavis.edu/en/current/
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LOW WATER PER ACRE 

The Low Water per Acre scenario frames the lower boundary of potential water use from the current 
agricultural acres in western Yolo County.  Using the same methodology as the high water scenarios, it 
paints the ten crops that are least water intensive on a per acre basis in equal proportion across the 
study area’s crop landscape.  Specialty crops such as sweet peppers, lettuce and wine grapes appear in 
this crop mix.  

Low Water per Acre Scenario Model Data 

Total Costs $385,256,509 Crop Mix Acre Feet per Acre 

Gross Returns $488,830,685 Cabbage 1 

ROI 27% Grain for Silage 1.3 

Net Revenue $103,574,176 Grapes - White Wine 1.3 

  
Lettuce - Iceberg 1.3 

H2O (acre feet) 69,697  Lettuce - Leaf 1.3 

H2O (gallons) 22,710,899,150  Lettuce - Organic Leaf 1.4 

Labor (hours) 5,351,223  Oat Hay 0 

  
Peppers - Processing 1.5 

Total Acres 251,885  Safflower 0.5 

Crop 63,361  Small Farm Leafy Greens 1.4 

Pasture & Range 188,524    

LOW WATER PER TON OF PRODUCT 

This scenario paints the crop acreage in western Yolo County with a crop mix that requires the least 

amount of water per unit of product, using the ten least water intensive fruits, vegetables and grains per 

ton of crop produced. Analyses that illustrate water intensity in crops have been prevalent in the media 

as the California drought has intensified; however, most analyses focus on the most water intensive 

crops while few highlight the least thirsty crops. This scenario intends to fill that gap. The crop mix for 

this scenario was developed by identifying the ten crop types that have the lowest water demand per 

ton of product produced, and then applying them in equal proportion to the cropland acreage in 

western Yolo County, so that each crop represents 10 percent of the scenario cropland.   

Low Water per Ton of Product Scenario Model Data 

Total Costs $387,030,196 Crop Mix Acre Feet per Ton 

Gross Returns $634,820,195 Cabbage .04 

ROI 64% Celery .07 

Net Revenue $247,789,999 Grain for Silage .06 

  
Melons .07 

H2O (acre feet) 109,451  Oat Hay 0 

H2O (gallons) 35,664,718,218  Onions .06 

Labor (hours) 5,910,441  Peppers - Processing .01 

  
Potatoes - Fresh .08 

Total Acres 251,885  Potatoes - Processing .08 

Crop 63,361  Tomatoes - Processing .06 

Pasture & Range 188,524    



 
 

 SACOG Yolo County Case Study – Technical Report                                                                          23 | P a g e  

LOCAL MARKET MIX 

Building upon the local market opportunity of a food hub facility in the Sacramento Valley, this scenario 

analyzes the on-field economics of a crop mix of fruits and vegetables demanded by the specified food 

hub at peak operation.  While several other resources previously released as part of SACOG’s 

Sacramento Region Food Hub Feasibility Analysis report series29 describe the profitability of a food hub 

from the facilities’ perspective, this scenario describes profitability of crops geared toward local market 

consumption for the growers that would be supplying a hub with its fresh produce, in addition to 

distributing to local markets through farmers markets, CSA’s, etc.  

This scenario is designed to represent crops suitable for local market distribution and consumption, as 

well as crops currently being produced at scale in western Yolo County, to account for environmental 

constraints that may limit production of other local market crops in this particular area. Therefore the 

crop mix for this scenario identified the top 20 local market-oriented crops by acreage grown in the base 

case, and then applied the proportionate blend to the entire 63,361 acres of current crop production in 

western Yolo County.  

Local Market Mix Scenario Model Data 

    Crop Mix % of Mix 

Total Costs $1,349,200,595  Melons 16.8 

Gross Returns $1,825,286,926  Squash 12.5 

ROI 35% Asparagus 10.3 

Net Revenue $476,086,331  Tomatoes - Fresh Market 9.1 

    Small Farm Nightshades 8.4 

H2O (acre feet) 141,287 Small Farm Root Vegetables 7.6 

H2O (gallons) 46,038,502,000 Mandarins 7.4 

Labor (hours) 59,110,168 Small Farm Root Vegetables - Organic 6.2 

    Oranges 6.1 

Total Acres 251,885 Small Farm Leafy Greens 5.6 

Crop 63,361 Peaches - Fresh Market 2.0 

Pasture & Range 188,524 Apples 1.7 

    Plums 1.6 

    Broccoli 1.5 

    Blueberry 1.1 

    Onions 0.9 

    Peppers - Fresh 0.6 

    Cherries 0.2 

    Strawberry - Fresh 0.2 

    Figs 0.1 

                                                           
29 SACOG Regional Agricultural Infrastructure Project, “Sacramento Valley Food Hub Cost Estimate Analysis”, “Financial 

Feasibility Toolkit”, and “Sacramento Valley Food Hub Business Plan.” Conducted by Applied Development Economics, Inc. with 
Foodpro International Inc., The Hatamiya Group, and DH Consulting. June 2014.  Retrieved from: 
http://www.sacog.org/rucs/pdf/Food%20Hub%20Cost%20Estimate%20Analysis.pdf  
http://www.sacog.org/rucs/pdf/Pro%20Forma%20User%20Tool%20Kit.pdf  
http://www.sacog.org/rucs/pdf/Food%20Hub%20Business%20Plan.pdf 

http://www.sacog.org/rucs/pdf/Food%20Hub%20Cost%20Estimate%20Analysis.pdf
http://www.sacog.org/rucs/pdf/Pro%20Forma%20User%20Tool%20Kit.pdf
http://www.sacog.org/rucs/pdf/Food%20Hub%20Business%20Plan.pdf
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VEGETABLE PROTEIN   

This scenario was developed with several factors in mind. First is an 

increasing population with a nutritional demand for high quality proteins, 

for which vegetable protein has been identified as a critical source because 

of its relatively efficient use of resources (e.g., acreage, water) compared to 

animal proteins. Another factor is market opportunity as a variety of 

vegetable proteins are components of value-added products such as energy 

bars and are increasingly using minimally processed whole ingredients such 

as nuts, dried fruits and whole grains.  Many of these ingredients are 

currently grown in Yolo County and given the additional market outlet of 

companies like Clif, Larabar, Powerbar and Probar could diversify and harden the growers’ revenue 

streams. 

This scenario paints a blend of crops high in vegetable protein, assigning one third of the acreage each 

to nut crops, seed crops, and legumes. The entire seed crop acreage in this scenario is represented by 

sunflowers, a crop that is successfully grown at scale throughout Yolo County. The legume portion of the 

acreage is divided evenly between common dried beans and black-eyed- and lima beans. The remaining 

one third of the cropland reflects a blend of nut trees in the same ratio as they are being cultivated in 

the base scenario. 

Vegetable Protein Scenario Model Data 

Total Costs $117,470,604  Crop Type Crop Mix Percent of Mix 

Gross Returns $184,680,347  Seed Sunflower Seeds 33.3 

ROI 57% Legume Beans – Common Dried 16.7 

Net Revenue $67,209,742  Legume Beans – Black-Eyed & Lima 16.7 

    Nut Almonds 20.3 

H2O (acre feet) 173,178 Nut Almonds – Organic 0.02 

H2O (gallons) 56,430,302,230 Nut Pecans 0.01 

Labor (hours) 607,549 Nut Pistachios 0.01 

    Nut Small Farm Nuts – Organic 0.3 

Total Acres 251,885 Nut Walnuts 12.3 

Crop 63,361 Nut Walnuts – Organic 0.45 

Pasture & Range 188,524       

 

“Vegetable protein 

has been identified as 

a critical source of 

high quality protein 

because of its 

relatively efficient use 

of resources.” 
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AGRICULTURAL SCENARIO ANALYSIS 

Rather than standing independently, scenarios are intended to be used in multiples and compared.  

Scenario comparison is a powerful tool to test magnitude and direction of possible future cropping 

patterns, as well as test thresholds of various metrics and frame “boundary conditions”.  A side-by-side 

summary of results from all eight agricultural scenarios is below. 

 
Base Case Tree Crops High Water/Acre 

High Water/Ton of 
Product 

Total Costs $199,403,959 $258,964,528 $367,364,660 $162, 212,522 

Gross Returns $275,188,060 $395,540,381 $377,449,483 $183,930,647 

ROI 38% 53% 3% 13% 

Net Revenue $75,784,100 $136,575,853 $10,084,823 $21,718,125 

     

H2O (acre feet) 143,815 206,670 248,798 210,147 

H2O (gallons) 46,862,445,348 67,343,604,117 81,071,047,261 68,476,818,357 

Labor (hours) 3,613,797 1,951,084 7,928,552 1,728,686 

 

 
Low Water/Acre 

Low Water/Ton of 
Product 

Local Market Mix Vegetable Protein 

Total Costs $385,256,509 $387,030,196 $1,349,200,595 $117,470,604 

Gross Returns $488,830,685 $634,820,195 $1,825,286,926 $184,680,347 

ROI 27% 64% 35% 57% 

Net Revenue $103,574,176 $247,789,999 $476,086,331 $67,209,742 

     

H2O (acre feet) 69,697  109,451  147,287  173,178  

H2O (gallons) 22,710,899,150  35,664,718,218  46,038,502,000  56,430,302,230  

Labor (hours) 5,351,223  5,910,441  59,110,168  607,549  
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Source: SACOG 2012 Crop Map & University of California Cooperative Extension
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MAXIMIZING GROSS RETURN, ROI, OR NET REVENUE 

Profitability of the western Yolo agricultural industry can be measured 

several ways, per the definitions of metrics noted above.  Gross returns 

measure the cash flow to the growers, net revenue measures the profit to 

the growers, and ROI indicates the rate of return of an investment.  

Evaluation of the scenarios below provides an example of maximizing 

various economic metrics.  

Tree crops (mostly nuts and fruit trees) secure a favorable grower return on investment; however, 

because of the high establishment costs and long maturation period (five to seven years) of orchards, a 

crop mix of fruits and vegetables grown for the food hub sees a much higher gross return and net 

revenue.  The remarkable 53 percent ROI of the Tree Crop scenario shows the high efficiency of the 

investment once it reaches maturation. 

Alternatively, the low water per acre and low water per ton of product scenarios demonstrate possible 

strategies for continuing to support a vibrant agricultural economy even in drought conditions. Both 

yield a higher net revenue than the base case scenario and the low water per ton of product scenario 

also has a much higher return on investment than the base case scenario. It is important to note that 

while these cropping scenarios perform well, they are realistic only if the market can absorb those 

products at those volumes and at prices that result in a profit to farmers. 

The Local Market Mix scenario demonstrates an over 500 percent increase in cash flow in western Yolo’s 

agricultural industry compared to the Base Case scenario and nearly a 300 percent change over the Tree 

Crop scenario. The scenario’s $1.8 billion cash flow would be of primary interest to banks and lenders 

when considering offering credit for capital and operations. Though the local market scenario is not the 

best performer in terms of ROI, it may generate the best economic multiplier effect due to the potential 

food hub and other jobs created further along the supply chain.  

These direct and indirect economic benefits of localizing more steps in food’s journey from farm to table 

have garnered a lot of interest in local markets from various stakeholders in Yolo County. Western Yolo 

County has been an early leader in this field, and this scenario demonstrates one potential path to 

extend the benefits this study area has already begun to see from this local market. The cropping 

patterns modeled in the local market scenario provide an exaggerated scenario meant to isolate the 

outcomes of growing crops geared toward feeding local populations. While complete conversion of 

western Yolo County’s cropland to the described crop mix would likely not be realistic in the near term, 

the economic advantages would benefit stakeholders on smaller scales of production as well. This 

scenario shifts 63,000 acres of cropland, while a single 23,000 square-foot food hub needs only around 

750 acres of supporting production to be viable. The local market cropping pattern coupled with food 

hub agricultural infrastructure would facilitate an increase in fresh, healthy and locally produced fruits 

and vegetables in the regional food system. A single food hub could feed the full fruit and vegetable 

consumption levels of over 13,000 people. More likely however, the hub would meet a portion of a 

“The Local Market 

scenario demonstrates 

over 500% increase in 

cash flow over the 

base case.” 
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consumer’s diet. For example, one hub could provide a quarter of the annual fruit and vegetable 

consumption for more than 50,000 people.30 

As the maps on the following pages demonstrate, the local market scenario shows large increases in 

revenue from agricultural production compared with the base scenario, with only slightly higher water 

use. These returns are contingent on a large influx of labor, which draws down the return on the 

scenario. This steep labor requirement explains why this crop mix has a lower ROI compared with other 

scenarios. (Yet, at a community level, larger labor requirements provide more jobs within the local area, 

stimulating the economy overall.) This large of a labor requirement would not be immediately feasible 

at a large scale, given the constricted labor supply in agriculture. Instead, it’s more likely the county will 

see smaller shifts towards local market through time. The case study’s sketch-level scenario shows the 

direction of these shifts, as well as its potential to serve as a jobs and economic development strategy in 

rural communities. Measuring these scenarios by gross returns shows the capacity for continued growth 

in the overall output of the county’s agricultural economy through a shift to fruits and vegetables. 

 

 
Base Case Tree Crops Local Market Mix 

Gross Returns $275,188,060 $395,540,381 $1,825,286,926 

ROI 38% 53% 35% 

Net Revenue $75,784,100 $136,575,853 $476,086,331 

% Change Gross Returns -- 44% 563% 

 

WATER DEMAND 

In light of the drought conditions of the last four years in California, the natural resource implications of 

agricultural cropping patterns are important to consider.  The scenarios below show that the magnitude 

of water consumed by blanketing the cropland in tree crops is nearly equivalent to the scenario of crops 

with the highest water demand per ton of production.  However, tree crops return a cash flow over 

twice that of the thirstiest crops.31 

 
Base Case High Water/Ton Tree Crops 

Gross Returns $275,188,060 $183,930,647 $395,540,381 

Water (acre feet) 143,815 210,147 206,670 

Water (gallons) 46,862,445,348 68,476,818,357 67,343,604,117 

% Change in Water -- 46% 44% 

 

                                                           
30 SACOG Regional Agricultural Infrastructure Project, “Research Analysis of Food Hub Trends and Characteristics.” Conducted 

by Applied Development Economics, Inc. with Foodpro International Inc., The Hatamiya Group and DH Consulting. June 2014.  
Retrieved from: http://www.sacog.org/rucs/pdf/Research%20Analysis%20of%20Food%20Hub%20Trends.pdf 
31 When calculating irrigated water demand for crops, UCCE studies assume that soil stored water from rainfall will 
supply a portion of a crop’s total water requirements. This water source is particularly key in augmenting early 
season water needs for perennial crops, which more efficiently utilize these stores than annual crops. Therefore 
irregular amounts of annual precipitation or irregular soil moisture levels can impact the amount of applied water 
needed to meet a crop’s total water demand. 

http://www.sacog.org/rucs/pdf/Research%20Analysis%20of%20Food%20Hub%20Trends.pdf
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The Low Water/Ton scenario is comprised nearly entirely of fruit and vegetable crops such as cabbage, 

celery, melons, onions, peppers, potatoes and tomatoes.   

 
Base Case Low Water/Acre Low Water/Ton 

Gross Returns $275,188,060 $488,830,685 $634,820,195 

Water (acre feet) 143,815 69,697 109,451  

Water (gallons) 46,862,445,348 22,710,899,150 35,664,718,218  

% Change in Water -- -52% -24% 

 

VEGETABLE PROTEIN 

This scenario furthers information-based land use decisions in light of 

the current California drought as well as a growing population.  Media 

discussion of agriculture in California has focused on the high water 

demand of both nut crops and meat and, as population increases, 

meat is a resource intensive source of protein with both acreage and 

water.  This scenario creates a blend of vegetable, nut and legume 

crops that are high in protein to evaluate more resource efficient 

protein sources.  

This scenario demonstrates that approximately 77,000 tons of high 

quality vegetable proteins require roughly 173,000 acre feet of water 

to produce. While seemingly exorbitant without context, this 

calculates to 730,000 gallons of water per ton of high protein crop.  

For comparison, one ton of beef requires 4,068,250 gallons of water to produce.32  

Converted to acre feet, these 77,000 tons of vegetable protein require 

173,000 acre feet of water to produce, which equates to 2.25 acre feet per 

ton of crop. One ton of beef requires nearly 12.5 acre feet of water to 

produce.33 Furthermore, vegetable protein sources offer new value-added 

market opportunities by way of protein bars that increasingly use whole 

ingredients such as nuts, legumes and dried fruits.  A sample ingredient list 

of commonly found energy bars is below, showing significant overlap with 

crops currently grown in western Yolo County. 

 

                                                           
32 Mekonnen, M.M. and A.Y. Hoekstra. “The Green, Blue, and Grey Water Footprint of Farm Animals and Animal Products, 
Volume 1: Main Report.” Value of Water, Research Report Series No. 48, pg. 5, 21. UNESCO-IHE, Institute for Water Education, 
2010. Accessed October 2015. Available online at: http://waterfootprint.org/media/downloads/Report-48-WaterFootprint-
AnimalProducts-Vol1_1.pdf. 
33 “The water footprint of meat from beef cattle (15400 m3 /ton as a global average).” Ibid.  
Converted from source material data using factor of 1 acre foot = 1233.48 cubic meters, 1 cubic meter = 264.172 US gallons 
(source: google unit converter https://support.google.com/websearch/answer/3284611?hl=en#unitconverter) 

Vegetable Protein 

Total Costs $117,470,604 

Gross Returns $184,680,347 

ROI 57% 

Net Revenue $67,209,742 

  

H2O (acre feet) 173,178  

H2O (gallons) 56,430,302,230  

Labor (hours) 607,549  

  

YIELD (TONS) 77,259  

Vegetable protein 

requires 2.25 acre feet 

of water to produce 

one ton. One ton of 

beef requires nearly 

12.5 acre feet of 

water. 

http://waterfootprint.org/media/downloads/Report-48-WaterFootprint-AnimalProducts-Vol1_1.pdf
http://waterfootprint.org/media/downloads/Report-48-WaterFootprint-AnimalProducts-Vol1_1.pdf
https://support.google.com/websearch/answer/3284611?hl=en#unitconverter
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Common Ingredients found in Energy Bars 

CLIF BAR LARABAR ALT 
CLIF KIT’S ORGANIC 

FRUIT & NUT BAR 

Organic Rolled Oats Dates Organic Dates 

Brown Rice Syrup Almonds Organic Almonds 

Brown Rice Flour Pea Protein Organic Walnuts 

Organic Date Paste Brown Rice Syrup Organic Apricots 

Organic Sunflower Oil Brown Rice Flour Organic Apples 

Organic Roasted Soybeans Sunflower Oil Organic Cherries 

Lemon Lemon  

 

SCENARIO MAPPING: TOTAL GROSS RETURNS BY CROPPING PATTERN 

   
 

The maps on this and the following page illustrate the results of the local market scenario compared to 
the study’s base case. The scenario shows how Western Yolo County is particularly well suited to 
continue to build off momentum in the local market opportunity, but also the need to address important 
tradeoffs in cropping shifts. 
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SCENARIO MAPPING: LABOR AND WATER DEMAND 

 

 
Data Source: SACOG 2012 Crop Map, University of California Cooperative Extension 
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Food Hub Facility Core Functions 

1. Serve as an enhanced receiving station to receive, grade, 
sort, and aggregate fresh produce for distribution. 

2. Be a local-serving hub to handle the balance of produce 
with basic value-added activities such as trimming and 
packing for distribution to the “immediately local” fresh 
market, especially institutions and businesses. 

3. Provide niche value-added processing lines (e.g. processing 
local walnuts to produce honey-glazed walnuts). 

AGRICULTURAL INFRASTRUCTURE: FOOD HUB 

Through engagement of local agricultural growers and 

stakeholders, SACOG’s RUCS program has identified critical 

gaps in the regional food system and the need for expanded 

agricultural infrastructure as a key factor to enhance the local 

market. In particular, a food hub to aggregate, pack, lightly 

process, market and distribute local specialty crops would 

provide a vital piece of infrastructure to fill a key distribution 

gap and help actualize local market opportunity. SACOG’s 

Agricultural Infrastructure project, completed in 2014, delved 

into the market case for developing a food hub in the 

Sacramento Valley34.   

The project provided an overview of market drivers and trends pointing towards more local 

consumption, as well as how a food hub facility can help complement existing agricultural infrastructure 

by filling a key distribution gap. Furthermore, the project described a detailed conceptual design, cost 

estimate, and operational and financial plan for the facility with value-adding processing capacity. 

The basic conceptual model for the 

food hub facility provides for three core 

functions, designed to generate 

revenue from different markets and 

across seasons as much as possible 

(table at right). 

Financial analysis conducted for the 

project shows this food hub facility and 

model to be a feasible business 

operation in the 

region. The project’s 

pro forma analysis 

provides costs and 

revenue of the 

operation through 

time. Initially, the 

facility requires a 

cash investment of 

$3.5 million and runs 

at a financial loss in 

the first years of 

operation as the facility establishes market share (see graphic above), highlighting the risk involved in 

the startup. The project’s phasing not only helps to spread risk, but also to build market relationships 

                                                           
34 SACOG Regional Agricultural Infrastructure Project, “Research Analysis of Food Hub Trends and Characteristics.” Conducted 
by Applied Development Economics, Inc. with Foodpro International Inc., The Hatamiya Group and DH Consulting. June 2014.  
Retrieved from: http://www.sacog.org/rucs/pdf/Research%20Analysis%20of%20Food%20Hub%20Trends.pdf  

From a grower’s perspective, a food 

hub improves the efficiency of the 

local system through aggregation 

and distribution capacity, provides 

dedicated market channels to meet 

emerging demand, and connects 

growers to larger markets they 

might not otherwise be able to 

access. 

 

http://www.sacog.org/rucs/pdf/Research%20Analysis%20of%20Food%20Hub%20Trends.pdf
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and supplier networks slowly through time. Once the food hub expands from an incubation stage to 

reach adequate scale, it becomes cash positive by the end of the fourth year, rising to a nearly $2 million 

positive annual net cash flow by the tenth year of operation. Over the course of the pro forma, the 

facility gives a nearly 25 percent Internal Rate of Return (IRR). 

FOOD HUB SITE ANALYSIS 

Further analysis was done for this study to determine potential locations for a food hub in western Yolo 

County.  In conjunction with the business and economic documentation outlined in SACOG’s 

Sacramento Region Food Hub Feasibility Analysis report series35, this analysis also provides a guide for 

decision makers and potential investors of where to explore development and real estate.  

The analysis assigned a score to each parcel in western Yolo County based on the presence or absence of 

the criteria listed in the table below.  The parcels’ scores were used to create a heat map of potential 

sites that could be pursued as a location for this key part of the regional food system. 

 

Food Hub Location Criteria 

Zoning Agricultural, Light Commercial, Light Industrial 

Area 2-5 acres 

Transportation Proximity to major highway 

Broadband High speed internet access 

Agricultural Intensity 
Proximity to high productivity agricultural lands, based on 

SACOG’s Agriculture Intensity map 

Water, Sewer, Electricity, Gas 
These wet and dry infrastructure are also necessary for food 

hub operations but data were not available for this analysis. 
Source: Food Pro, Applied Development Economics 

 

 

 

 

 

                                                           
35SACOG Regional Agricultural Infrastructure Project, “Sacramento Valley Food Hub Cost Estimate Analysis”, “Financial 
Feasibility Toolkit”, and “Sacramento Valley Food Hub Business Plan.” Conducted by Applied Development Economics, Inc. with 
Foodpro International Inc., The Hatamiya Group, and DH Consulting. June 2014.  Retrieved from: 
http://www.sacog.org/rucs/pdf/Food%20Hub%20Cost%20Estimate%20Analysis.pdf  
http://www.sacog.org/rucs/pdf/Pro%20Forma%20User%20Tool%20Kit.pdf  
http://www.sacog.org/rucs/pdf/Food%20Hub%20Business%20Plan.pdf 

http://www.sacog.org/rucs/pdf/Food%20Hub%20Cost%20Estimate%20Analysis.pdf
http://www.sacog.org/rucs/pdf/Pro%20Forma%20User%20Tool%20Kit.pdf
http://www.sacog.org/rucs/pdf/Food%20Hub%20Business%20Plan.pdf
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Spatial analysis of these Food Hub Location criteria resulted in the following map of potential sites36. 

 

 

 

 

 

                                                           
36 The food hub spatial analysis relies on hot spot functionality in the Arc GIS program to identify those 
parcels meeting the most food hub location criteria as defined in the above table. The analysis only looked at 
parcels currently zoned agricultural, light commercial or light industrial, and at parcels between two and five 
acres in size. The criteria did not consider existing water, wastewater and utility infrastructure—essential 
elements in facility siting—as these data were not available to the project team. As such, the results are best 
viewed at sketch level given project assumptions and important data limitations. 

Food Hub Site Suitability Analysis 
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TRANSPORTATION 

Land use patterns – from urban cores and rural downtowns to row crops and orchards – impact the use 

of roads. From an agricultural perspective, crops that require more labor, such as specialty crops, could 

attract more automobile traffic by farmworkers moving from home to field and from field to field. 

Unfortunately, those trips are difficult to track since many of the workers in Yolo County live outside the 

county. Some workers may carpool or use shuttle services, yet the rate of usage is unknown.  

Trucks moving product to processing facilities and markets also generate a significant number of trips. 

As with labor, the rate of trip making is limited and difficult to determine given a range of factors such as 

yield per acre, tonnage per truck, and route selection. Because of these data limitations, SACOG was not 

able to conduct analysis of how all potential cropping patterns affect the use of roads. Nonetheless, a 

recent RUCS case study discussed below provides a start at analysis and data needed to better 

understand how the agricultural industry and changes within it may affect the use of roads and needs 

for improvements.  

Additionally, trips to and from rural communities are another sources of traffic impacting rural roads. 

These trips are for a range of purposes including employment, entertainment, and services. The amount 

and type of these activities within versus outside of a rural community affect how much people travel. 

Planning and economic development in rural communities (discussed below) can have a direct affect on 

the number and distance of trips made to and from these communities. 

AGRICULTURAL TRANSPORTATION ANALYSIS: PROCESSING TOMATOES IN YOLO COUNTY 

ANALYSIS 

As a starting point to better understanding agricultural effects on transportation and California climate 

policy goals, the RUCS team conducted a transportation and 

greenhouse gas (GHG) emissions analysis for the processing 

tomato industry in Yolo County.37  It measured the vehicle 

miles traveled (VMT) associated with acres currently in 

processing tomato rotation, comparing them to VMT of 

other scenarios of crop patterns, as well as estimating the 

GHG emissions from the vehicle miles traveled. 

The crop scenarios used in the transportation analysis are 

different than the crop scenarios discussed earlier in this 

case study, as truck trip data were available for only certain 

crops. Four crop scenarios were analyzed for their 

transportation impacts and included common crop rotations 

for Yolo County (table at right). 

The analysis began by mapping the individual fields currently in processing tomato rotation within Yolo 

County – approximately 30,000 acres – and conducting route analysis using SACOG’s travel model to 

                                                           
37 Lee, Amy. “Quantifying and Analysing Greenhouse Gas Emissions from Agricultural Lands.” Sacramento Area 
Council of Governments. October 2014. Available online at 
http://sacog.org/rucs/attachments/GHG_Ag_Analysis.pdf.  

Transportation Study Scenario Crops 

Tomato 
Rotation 

Wheat Safflower 

Alfalfa Sunflower 

Corn Processing 
Tomatoes Field beans 

General 
Field Crop 
Rotation 

Alfalfa Safflower 

Corn Sunflower 

Field Beans Wheat 

Alfalfa 
Rotation 

Alfalfa Safflower 

Corn Sunflower 

Field Beans Wheat 

Orchard 
Blend 

Almonds Olives 

Prunes Walnuts 

http://sacog.org/rucs/attachments/GHG_Ag_Analysis.pdf
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estimate truck mileage from field to the respective processing facilities (e.g., tomato processing plant, 

grain elevators, nut driers). Using Mobile Source Emissions Inventory (EMFAC 2011) data from the 

California Air Resources Board38, analysis found the resulting GHG emissions from these truck trips. The 

study also included on-field GHG emissions (from tractor use, harvesters, biotic emissions, et cetera). 

For magnitude comparison, the analysis also included a scenario that models all acres in tomato rotation 

converting to single family homes. VMT from this potential residential development was estimated from 

SACOG’s travel model data and resulting GHG emissions from EMFAC 2011.  A summary of results from 

this analysis are in the table below: 

RUCS Transportation Case Study Scenario Results 

On 30,000 acres: 
Tomato 
Rotation 

General Field 
Crop Rotation 

Alfalfa 
Rotation 

Orchard 
Blend 

Single Family 
Residential 

Annual VMT (miles) 544,815 218,656 265,734 194,109 3,350,000,000 
Transport CO2 (tons) 847 329 399 296 1,600,000 

On-Field CO2 (tons) 25,047 11,294 11,327 17,720 258,962* 
Total CO2 (tons) 25,894 11,623 11,726 18,015 1,858,962 

% change -- -55% -55% -30% 7079% 
*Emissions (tons CO2) from households 

Vehicle miles traveled on rural roads, especially trucks carrying heavy loads, have implications for road 

wear and tear, maintenance schedules and transportation funding in rural counties. The miles estimated 

for the crop scenarios in the table above are traveled by a mix of medium-heavy and heavy-duty trucks 

carrying upwards of 80,000 pounds of product. One pass of a truck carrying this amount of product 

causes similar damage as 5,000 passes of a passenger vehicle. Roadways with high proportions of freight 

trucks will wear more quickly, need routine maintenance more 

frequently and thus need funding streams to keep them in a state of 

good repair. This analysis can provide a methodology and baseline 

estimate of demands on rural infrastructure to aid further research 

of rural transportation needs. 

Additionally, this analysis demonstrated the implications that 

cropping patterns have on GHG emissions, both from transportation 

and also on-field emissions.  Such an inventory allows agricultural lands to be evaluated with 

comparable data, units and detail to urbanized land. This analysis clearly indicates the difference in 

magnitude between agricultural and urban land uses. However, to be analyzed fully a life cycle approach 

should be taken for GHG emissions that inventories construction emissions, sequestration of carbon by 

crops, processing plant emissions, and transportation emissions from processor to market. 

Further, this analysis provided a direct comparison of agricultural scenarios next to an urban scenario. 

Single-family homes on an equal number of acres to crop rotations clearly outpace agricultural VMT and 

GHG emissions by at least an order of magnitude, often much more. And while Yolo County has land use 

policies in place that make this kind of rural residential development very difficult and unlikely, it is a 

useful and interesting for comprehension of scale and demonstrating the comparable climate benefits of 

agricultural land. 

                                                           
38 California EPA Air Resources Board, Mobile Source Emissions Inventory (EMFAC 2011). Retrieved From: 
http://www.arb.ca.gov/emfac/2011/  

“Single- family homes on an 

equal number of acres to 

crop rotations outpace 

agricultural VMT and GHG 

emissions by at least and 

order of magnitude.” 

http://www.arb.ca.gov/emfac/2011/
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RURAL TOURISM 

Rural roads carry many more types of travelers beyond just agricultural trucks and local residents. This is 

especially true in western Yolo County, where its thriving agricultural culture and abundant natural 

resources currently draw travelers from around the region and beyond. Visitors attend festivals and 

events at farms, wineries, restaurants, breweries, et cetera; bicycle clubs, teams, bicycle tourists, and 

solo riders trace almost every mile of the county’s roads every day of the week in high numbers; tourist 

buses shuttle recreationalists to Cache Creek Casino and Golf Course; hikers, horseback riders, anglers, 

wildlife enthusiasts, backpackers et cetera visit Cache Creek Regional Park and Stebbins Cold Canyon to 

enjoy the outdoors. In short, Yolo County’s roads already experience frequent and heavy use by 

multimodal travelers. 

With the recent designation of Berryessa Snow Mountain National Monument in the mountains 

immediately west of Yolo County recreational and tourist traffic will increase significantly – visitation is 

expected to rise by 20 to 30 percent annually. An annual 30 percent increase in visitation to western 

Yolo County will create a huge revenue stream to the local economy, estimated at $50 million in annual 

economic activity and $800,000 in tax revenue for local communities over 5 years.  For reference, the 

current recreational activity within the site of the National Monument is $55 million annually and 

$900,000 in tax and lodging revenue – the National Monument will nearly double local economic activity 

and tax revenues.  

Tourism recognizes and relies upon rural landscapes maintaining their viability and attractiveness, and 

Yolo County is fortunate to have a beautiful rural landscape that draws visitors, diversifies and bolsters 

its rural economy. However, increased visitation will need to be thoughtfully planned and managed to 

realize its positive impact. A rise in tourism will augment the demand for accommodations, food 

(restaurants and grocery), entertainment, fuel and especially transportation facilities. Tourism that is 

developed in accordance with the size, scale, constraints and character 

of a particular community can have beneficial effects on the economics 

and industry of the area. Through careful planning for the touristic 

demands that western Yolo will soon face, the surrounding rural 

communities can foster multifaceted economic development and reap 

the potential benefits tourism can bring to the region.  

In keeping with current Yolo County recreation trends, bicycle tourism 

represents a burgeoning, contextually-appropriate, and low impact 

form of ecotourism. California is an international destination for bicycle tourists of all ages and abilities 

due to its mild climate, beautiful scenery, parks and monuments, and plentiful gastronomic attractions. 

Western Yolo County could benefit from leveraging the agricultural and natural resource economy for 

this type of thoughtfully-planned outdoor tourism39. For more in-depth information, a report entitled 

“Bicycle Tourism Plan for Economic Development: A Template for Rural Agricultural Towns and a Case 

Study for the City of Winters, California”40 is available on the RUCS website. 

                                                           
39 Lee, Marisa Rene. “Bicycle Tourism Plan for Economic Development: A Template for Rural Agricultural Towns 

and a Case Study for the City of Winters, California.” Masters Thesis, California Polytechnic State University, San 

Luis Obispo, March 2015. Available at http://sacog.org/rucs/attachments/Bicycle_Tourism_Plan.pdf.  
40 Ibid. 

“Tourism that is developed 

in accordance with the 

size, scale, constraints and 

character of a community 

can have beneficial effects 

on the economics and 

industry of the area.” 

http://sacog.org/rucs/attachments/Bicycle_Tourism_Plan.pdf
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The Seven Blueprint Principles 

1. Housing options 

2. Transportation choices 

3. Mixing land uses 

4. Compact development 

5. Conserving natural resources 

6. Utilizing existing assets 

7. Quality design 

 ENHANCING ESTABLISHED COMMUNITIES 

The Rural-Urban Connections Strategy is a key component of the 

implementation of the Sacramento Region Blueprint, adopted in 

2004 by the SACOG Board, which provides a vision for the region’s 

growth based on seven principles. Rural communities can employ 

these principles and the Blueprint tools to plan for their future in 

ways that create continuity with their history and agriculturual 

context, while also providing a quality of life that many urban 

residents have come to expect.  

RUCS has focused extensively on the principle of conserving 

natural resources – notably the region’s agricultural lands – through economic and market strategies 

that support and enhance the region’s agricultural asset. RUCS also includes work to help rural 

communities leverage and expand agriculture and food opportunities as part of their economic 

development via tools that help estimate the cost of needed infrastructure and services to support a 

range of planning strategies. This case study goes a step further by providing outreach and 

recommendations on a holistic approach to creating rural communities so they are not just agricultural 

hubs or way stations, but diverse and unique places that are well integrated into the rural fabric.  

Small incorporated and unincorporated communities are the places for 

the human element of the rural fabric – where residents, growers, farm 

workers, and tourists eat, sleep, and recreate. The communities of 

Winters and Esparto have been a vital part of this rural fabric in Western 

Yolo County since their founding in 1875 and 1888 respectively. 

Capitalizing on the assets of these established communities allows 

planners and developers to implement goals aligned with the Blueprint 

and also maintains the character of these historic farming communities, as opposed to imposing urban 

or suburban styles of development onto a rural infrastructure. This approach, known as asset-based 

community development, is a “strategy for sustainable community-driven development, [which] builds 

on the assets that are already found in the community and mobilizes [stakeholders] to build on their 

assets – not concentrate on their needs.”41 Encouraging context-sensitive development with high quality 

design in the small town fabric of these communities presents opportunity for economic vitality that 

maintains their high quality of rural life, and pays tribute to the heritage that makes them unique.  

Strategies for implementing asset-based development are explored in this case study.  

 

                                                           
41 ABCD Institute, “What is Asset Based Community Development (ABCD)”. n.d. Accessed: November 2015. 
Retrieved from: http://www.abcdinstitute.org/docs/What%20isAssetBasedCommunityDevelopment(1).pdf  

Asset-based community 

development “builds on 

the assets that are 

already found in the 

community.” 

http://www.abcdinstitute.org/docs/What%20isAssetBasedCommunityDevelopment(1).pdf
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PLACE-BASED DEVELOPMENT STRATEGIES 

Asset- and place-based vitalization and economic development workshops were conducted in Winters 

and Esparto by Civilis Consultants as part of this case study.  The on-site workshops emphasized the 

“economic ecosystem” approach of enhancing districts’ vibrancy through good community design, 

placemaking and strengthening of the local businesses in the core districts. The central tenet of the 

workshops and resulting recommendations and strategies was one of 

improving places by leveraging their existing strengths, and bringing together 

key stakeholders to understand their role in that execution. 

An “economic ecosystem” approach is emphasized by Civilis.  Conceptually, 

an economic ecosystem is the businesses, industry, residents, policies, 

government, et cetera that make up the interconnected web of a local 

economy. More explicitly, Civilis uses “ecosystem” to emphasize the interconnected nature of a place. 

Historically, many communities have isolated different types of zoning and land use, through separate-

use zoning, differentiated commercial and residential districts, and various other mechanisms that 

commonly pervaded zoning and planning codes. However, in an ecosystem, everything impacts 

everything else; Civilis stresses that the same is true for places. The nature of the streets, surrounding 

uses, speed of traffic, zoning and code that regulate an area, the types of businesses, the supply of 

similar space in the city, essential services, fees and tax structures, et cetera all have an impact on how a 

place performs. Therefore, a place must be considered in its entirety to minimize unintended 

consequences to the ecosystem. Furthermore, the concept of an “ecosystem” stresses revitalization and 

development that is “organic” in that it evolves from existing assets and history to create a more unique 

and authentic experience, not by reinventing a place’s identity and built environment. 

Michele Reeves of Civilis Consultants conducted a series of small group interviews, district walks and 

ultimately presentations with business and property owners, community leaders, city and county staff, 

and elected officials in both Winters and Esparto.  The site visits and interviews reviewed physical 

characteristics such as, streets, landscaping, community entries, sidewalks, building fronts, signage, 

store interiors, and location and types of businesses and how elements such as these are contributing to 

or detracting from a successful retail execution, real estate investment, cross-pollination of economic 

activity and business start-up environment. 

In order to be financially viable from a developer, tenant, and fiscal perspective, a primary strategy for 

both communities is the ability for small-parcel retail development in the downtown district and main 

street corridor to succeed. Code and fee structures could encourage interesting small projects (5,000 to 

10,000 square feet) within Winters’ historic downtown and Esparto’s main street – this type of 

development is what makes these small communities attractive, unique and authentic. This scale of 

development also allows local developers, business owners and potential business owners to add to the 

fabric of the existing districts, creating more locally-based wealth and economic stability. 

Furthermore, creating the environment for a diverse, active, and locally-based downtown and main 

street development underscores the Blueprint principles by creating complete and resilient rural 

communities.  Encouraging development in established core areas builds upon the historical patchwork 

of compact districts with a unique mix of land uses.  High quality, context-sensitive design and 

development that attracts local business owners, allow the district to reflect and amplify the agricultural 

character of the landscape in which Winters and Esparto are located. Implementing future 

“In an ecosystem, 

everything impacts 

everything else, and 

the same is true for 

places.” 
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developments within the fabric of established communities diversifies, promotes, and enhances the 

rural community. Moreover, this strategy protects cultivatable land from conversion to other 

commercial or residential uses, thereby protecting this fundamental natural and economic resource.  

Summaries of the theory, methodology, community assets and context sensitive recommendations for 

both Winters and Esparto are available online.42  In-depth research of the land use recommendations 

made by Civilis43 and an annotated bibliography of further rural Blueprint implementation resources44, 

performed by Local Government Commission, are also available on the RUCS website.   

ECONOMIC & FISCAL ANALYSIS 

Analysis of fiscal impacts and developer returns were run to test the viability of recommendations made 

by Civilis. Analysis to test the public and private sector profitability of small-lot development in the City 

of Winters was performed with two of SACOG’s scenario modeling tools: a developer return on 

investment model used in the Blueprint process and IMPACS, a robust infrastructure and fiscal impact 

tool.  A scenario of downtown-style retail in downtown Winters was compared with a greenfield-style 

retail scenario.  An illustrative map of proxy locations for such development in the City of Winters is 

below, with the downtown scenario utilizing the five left-most parcels in the downtown grid and the 

greenfield scenario located closest to Interstate 505 on the right. 

Small Lot Infill and Large Lot Greenfield Scenario Locations 

 

                                                           
42 Civilis Consultants. “Winters Summary Memo” and “Esparto Summary Memo.” Available online at: 
http://sacog.org/rucs/attachments/Civilis_Winters.pdf and http://sacog.org/rucs/attachments/Civilis_Esparto.pdf. 
43 Civilis Consultants. “Connecting Town and Country in Winters and Esparto.” Available online at: 
http://sacog.org/rucs/attachments/Civilis_Recommendations_Winters_Esparto.pdf.  
44 Local Government Commission. “Rural Smart Growth Resources.” Available online at: 
http://sacog.org/rucs/attachments/LGC-Rural%20Smart%20Growth%20Resources.pdf.  

http://sacog.org/rucs/attachments/Civilis_Winters.pdf
http://sacog.org/rucs/attachments/Civilis_Esparto.pdf
http://sacog.org/rucs/attachments/Civilis_Recommendations_Winters_Esparto.pdf
http://sacog.org/rucs/attachments/LGC-Rural%20Smart%20Growth%20Resources.pdf
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DEVELOPER RETURN ON INVESTMENT 

To evaluate the scenarios from the developer perspective, this analysis examined the impact fees 

imposed by the city and the estimated revenues from the development. Assumptions of the two 

“flavors” of development – corridor greenfield and historic downtown – as well as expected returns are 

summarized in the table below. Assumptions are for a single potential retail development and draw 

from the City of Winters’ impact fee schedule and form-based code for the downtown district45. Certain 

assumptions for the Large Lot Greenfield scenario use standard speculations for corridor-style retail 

development.  

ASSUMPTIONS LARGE LOT GREENFIELD SMALL LOT INFILL 

Parcel Size 1 acre 0.1 acre 

Percent of Parcel Developed 60 100 

Floor-Area Ratio 0.6 1.0 

Number of Stories 1 2 

Building Area 15,840 sq. ft. 4,975 sq. ft. 

Building Footprint 15,840 sq. ft. 2,487 sq. ft. 

Development Mix 50% Retail 

50% Office 

50% Retail 

50% Office 

Rent ($/sq. ft.) $1.25 / sq. ft. $1.25 / sq. ft. 

 

CALCULATIONS LARGE LOT GREENFIELD SMALL LOT INFILL 

Income $225, 720 $70,893 

Permit & Impact Fees $23.68 / sq. ft. $17.98 / sq. ft. 

Building Construction Cost 

(incl. permits & impact fees) 
$1,021,521 $306,659 

Required Parking Spaces 126.7 3.3 

Parking Construction Cost $807,840 $0 

Land Cost $264,000 $39,800 

Total Construction Costs $2,093,361 $346,459 

Net Operating Income $206,712 $64,923 

Return on Investment (ROI) 9.87% 18.74% 

The analysis above illustrates the net income and return on investment a developer could expect to see 

under two scenarios that vary the design of retail development. Given differences in permit costs, 

impact fees, and especially construction and parking costs, the Small Lot Infill scenario returns a lower 

net income but an ROI that is double that of the Large Lot Greenfield scenario.  On a per acre basis, the 

Small Lot Infill scenario delivers a net income that is triple the Large Lot Greenfield scenario. 

The City of Winters has done the prior planning to make these scenarios pencil out this way, as seen 

through the variance in permit, impact, and construction costs between the two scenarios. The City’s 

form-based code for downtown Winters, adopted in 2010, encourages design and development that 

“preserve and protect the existing, historic and distinctive character of downtown” by requiring it to 

complement the existing built environment. It regulates new development in the plan area to “achieve a 

                                                           
45 See appendices for City of Winters’ impact fee schedule and form-based code for the downtown district map. 
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desired urban form” by setting context-based standards for building form, scale, orientation, interaction 

with the street, and parking requirements.46  Fee structures outlined in the city’s form-based code – 

particularly reduced parking requirements and minimal building setbacks – in tandem with focusing 

development into its downtown district, positions the city well to perpetuate its charming and unique 

historical character. The City of Winters’ Form-Based Code for Downtown is available online.47 A map of 

the Form-Based Code plan area and impact fee schedule are included in the appendices. 

IMPACS ANALYSIS 

In addition to private sector return on investment, SACOG analyzed the fiscal impacts of the two 

different types of retail development described above. This analysis illustrates the magnitude and 

direction of costs and returns that a local jurisdiction can expect from the infrastructure and services 

provided in different development scenarios. Analysis was conducted with SACOG’s Integrated Model 

for Planning and Costs Scenarios (IMPACS), which was developed as part of the Rural-Urban Connections 

Strategy.  IMPACS uses robust land use, context area and infrastructure specifications to estimate the 

capital costs, operations and maintenance costs, and expected revenue from different development 

scenarios. 

The two scenarios analyzed with IMPACS used equivalent acreage and land use mixture, but developed 

with assumptions characteristic of corridor-style, greenfield retail versus small-lot infill retail.  The table 

below summarizes the development assumptions of the two scenarios. 

ASSUMPTIONS LARGE LOT GREENFIELD SMALL LOT INFILL 

Acres 4 4 

Development Mix 
50% Retail 

50% Office 

50% Retail 

50% Office 

Floor-Area Ratio 0.25 1.0 

Number of Floors 1 2 

Square Feet per Employee48 Retail: 510 

Office: 450 

Retail: 400 

Office: 250 

Set Back 100 feet 10 feet 

Roadway Type 4-Lane Undivided Arterial 2-Lane Local Street 

Street Pattern Rural Block Grid Block 

Distance to Water & Sewer Mains 100 feet 10 feet 

 

 

 

                                                           
46 City of Winters. Winters Municipal Code. Title 17: Zoning, Chapter 17.58: Form-Based Code for Downtown. 
Adopted 2010. Code current throught Ordinance 2015-01, passed 3 February 2015. Available online at: 
http://www.cityofwinters.org/community_dev/pdf/093011/Form%20Based%20Code.pdf  
47 Ibid.  
48 Employment densities were calculated using SACOG’s 2012 employment data. Averages for the two context 
areas – downtown Winters and Highway 128/East Grant Avenue – were used to find employees per acre, which 
was converted to square feet per employee. 

http://www.cityofwinters.org/community_dev/pdf/093011/Form%20Based%20Code.pdf


 
 

 SACOG Yolo County Case Study – Technical Report                                                                          43 | P a g e  

IMPACS CALCULATIONS LARGE LOT GREENFIELD SMALL LOT INFILL 

Total Capital Costs $319,375 $1,511,302 

Annual O&M Costs49 $25,872 $134,997 

Annual Revenue (Taxes, etc.) $49,917 $253,441 

Annual Net Revenue $24,046 $118,444 

 

The above analysis demonstrates the fiscal benefits of development that more efficiently uses land and 

existing infrastructure assets such as the transportation system, water and sewer infrastructure and 

urban network.  While more costly upfront and to maintain, the net 

revenue associated with more compact development in a downtown 

district pays off at a rate nearly five times higher than large-lot retail on 

an arterial corridor.  

This analysis underscores the potential value that comes with investing 

in existing assets and the care that must be taken when evaluating the 

costs and returns of development proposals. Upfront capital costs are 

one way to evaluate development; however, analyzing costs and 

revenue longitudinally demonstrates the much higher net revenue that 

a jurisdiction can realize through compact, asset-based development 

that expands upon already-existing elements of the built and economic environments, instead of 

building new capital and business assets. 

Evaluated together, these two analyses show that small lot infill development in a rural downtown like 

Winters’ makes sense not only to enhances the vibrancy and diversity of a downtown district, but also 

pencils economically for potential developers as well as fiscally for the community.   

                                                           
49 Annual O&M (Operation and Maintenance) Costs include maintenance on new infrastructure and public sector 
costs to service new infrastructure, but does not include infrastructure debt service payments. 

“Small lot infill that 

authentically represents 

the community enhances 

the vibrancy and diversity 

of a downtown district and 

also pencils economically 

for potential developers as 

well as fiscally for the 

community.” 
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CONCLUSION 

Yolo County is rich with history, natural resources, 

innovations, and policies that have kept its farmers and 

communities at the forefront of the agriculture and food 

industry. International demand for California food products, 

increasing demand for locally grown food, and the 

attractiveness of the region to processors and food 

entrepreneurs are just a handful of the drivers that will 

keep the momentum going. The West Yolo case study 

offers information on a range of possible scenarios the 

county could see in the future. These scenarios and 

supportive reports like the food hub feasibility study and 

the Pacific Coast Producers transportation case study, can 

be used to build strategies around new opportunities while 

understanding potential challenges. The work builds upon 

years of effort by the County and City of Winters, as well as 

organizations like the Yolo Agriculture and Food Alliance, 

the Yolo County Farm Bureau, Community Alliance with 

Family Farmers, Capay Valley Vision, and many others. The 

study recognizes that economic development in the 

agriculture and food cluster is more potent when rural 

communities are not just way stations for products making 

their way to market, but also the market itself in a 

supportive and diverse community needed to sustain a 

vibrant rural character and way of life. Ongoing work at 

SACOG will continue to add technical support and new 

information that will build upon the work contained in this 

report. Furthermore, though this report is focused on 

western Yolo County, the outcomes and tools can be 

applied in many other areas inside and outside the SACOG 

region.  
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APPENDIX 1: 2012 CROP MAP & TOP COMMODITIES YOLO COUNTY 

2012 Field-Level Crop Map – Yolo County (Full Geography) 

2012 Top 10 Commodities by Value –  
Yolo County 

  CROP VALUE 

1 Tomatoes - Processing $111,566,739 

2 Rice $60,012,106 

3 Alfalfa Hay $51,446,496 

4 Walnuts $49,284,358 

5 Wine Grapes (White) $49,050,168 

6 Almonds $41,412,384 

7 Corn (Field) $29,796,166 

8 Sunflower $29,767,207 

9 
Organic Production, incl. 
Rangeland 

$28,299,258 

10 Wheat $20,435,199 

Source: Yolo County 2012 Agricultural Crop Report 

2012 Top 10 Commodities by Acreage – Yolo County 

  CROP ACRES 

1 Pasture 117,000  

2 
Misc. Field Crops (Barley, Beans, 
Oats, etc.) 

89,465  

3 Alfalfa Hay 42,565  

4 Rice 40,461  

5 Tomatoes – Processing 36,843  

6 Wheat 35,754  

7 
Organic Production (incl. 
Rangeland) 

34,966  

8 Corn, Field 23,537  

9 Sunflower 21,932  

10 Almonds 14,748  

Source: Yolo County 2012 Agricultural Crop Report 
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APPENDIX 2: AGRICULTURAL COST & RETURN TOOL METHODLOGY  

 
The study’s base case was constructed with SACOG’s GIS-based crop map updated with 2012 Pesticide 
Use Report data from the California Department of Pesticide Regulation. California’s pesticide reporting 
program is internationally recognized as one of the most comprehensive, thereby creating a highly 
detailed database of cropping patterns.  These parcel-level crop data are underpinned with cost and 
return data collected and published by the University of California Cooperative Extension (UCCE), which 
provide costs assumed by growers to establish and produce a given crop as well as the returns from 
their sales.  These cost and return data, updated to the most recent figures for this case study, are 
broken down to line item quantities and prices, allowing detailed analysis of factors such as water 
consumption and labor demand. When aggregated to the county level, the combination of these crop 
and economic data provides a powerful and comprehensive snapshot of the agricultural industry’s 
contribution to Yolo County’s economy and resource use. A summary table of these data are provided in 
the appendices of this report, demonstrating graphically the relative magnitude and value of inputs for 
the crops analyzed in this case study. 
 
The scenario analysis tool uses per-acre quantity and cost data for production inputs including water, 
labor, chemical, fuel, irrigation, et cetera, as well as operating costs, overhead costs, and establishment 
costs. These data are multiplied by acreage of a given crop in a scenario and summed to create county-
level scenario indicators of demand for production inputs. Yield and price data are used to determine 
revenue from production and when compared to cost, provide net revenue and return on investment. A 
summary table of per acre costs and returns is included in the appendices. 
 
Several “dials” were installed in the analysis tool. These dials adjust factors such as establishment costs, 
land costs, water costs, labor costs, and production yield. These dials allow for threshold analyses to 
show the variance in costs and returns when, for example, orchards are newly planted compared to fully 
mature. 
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APPENDIX 3: DEFINITIONS OF METRICS FOR AGRICULTURAL SCENARIOS 

 

Definition of Metrics for Agricultural Scenarios 

Total Costs Costs encumbered by growers to establish and produce crops. These include material 
inputs (such as irrigation and fertilizer), cultural practices (such as pruning and 

harvesting), cash overhead costs (such as property taxes), and non-cash overhead 
(such as land and other investments). 

Gross Returns The dollar value returns to the grower from selling product. Gross returns are equal to 
the yield (e.g. tons) multiplied by the price per unit (e.g. dollar per ton). This is 

growers’ cash flow, which is used by banks and equity holders when considering loans. 

Net Revenue Net return represents the income generated from production after deducting total 
costs, also known as profit. 

Return on 
Investment 

(ROI) 

Return on investment is a common metric to measure rates of return on capital 
invested in business operations. It is one way to consider profits and efficiency of 

investment in relation to the amount of capital invested. 

Water 
(Acre-Feet and 

Gallons) 

This metric provides an approximation of water demanded for the growing operations. 
 Acre-feet is a unit of volume used in reference to large-scale water resources such as 
agriculture, reservoirs, and river flow. One acre-foot is the equivalent volume of one 

acre of area covered in a depth of one foot of water. It is equal to 43,560 cubic feet, or 
325,853 US gallons. 

Labor (hours) Labor hours indicate on-farm workers’ time, including general workers and machine 
operators.  It does not include farm managers’ hours. 
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 APPENDIX 4: BASE CASE FULL CROP LIST AND ACREAGE 

Crop Mix Acres Percent of Mix 
Alfalfa 7,381 12 
Alfalfa - Organic 146 0.2 
Almonds 10,925 17 
Almonds - Organic 12 0.02 
Apples 49 0.08 
Asparagus 293 0.5 
Beans – Common Dried 233 0.4 
Blueberry 31 0.05 
Broccoli 42 0.07 
Cherries 6 0.01 
Corn for Silage 1,752 3 
Figs 2 0 
Grain for Silage 116 0.2 
Grapes – Red Wine 4,401 7 
Grapes – White Wine 125 0.2 
Mandarins 209 .3 
Melons 478 0.75 
Oat Hay 4,346 7 
Olives 1,567 2.5 
Onions 26 0.04 
Oranges 174 0.3 
Pasture – Irrigated 7 0.01 
Peaches – Fresh 57 0.1 
Peaches – Processing 47 0.1 
Pecans 6 0.01 
Peppers – Fresh 16 0.03 
Pistachios 5 0.01 
Plums 46 0.1 
Prunes 1,638 2.6 
Rice 304 0.5 
Safflower 2,411 4 
Leafy Greens 159 0.25 
Nightshades 239 0.4 
Small Farm Nuts - Organic 152 0.25 
Root Vegetables 217 0.35 
Root Vegetables - Organic 175 0.3 
Sorghum - Silage 65 0.1 
Squash 354 0.6 
Strawberry - Fresh 6 0.01 
Sudangrass - Silage 124 0.2 
Sunflower 4,895 8 
Tomatoes - Fresh Market 258 0.4 
Tomatoes - Processing 4,264 7 
Walnuts 6,618 10.5 
Walnuts - Organic 246 0.4 
Wheat 8,741 14 
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APPENDIX 5. SUMMARY OF PRODUCTION COSTS PER ACRE PER YEAR 

 Crop Type 

Total Gross 

Returns Net Revenue 
H2O 

(acinches) Labor (hrs) 
Establishment 

Cost ROI 

1 Alfalfa       
2 Alfalfa - Organic       
3 Almond       
4 Almond - Organic       
5 Apples       
6 Asparagus       
7 Beans - Common Dried       
8 Beans - Black-Eyed & Lima       
9 Beans - Chinese Long       
10 Blueberry       
11 Broccoli       
12 Cabbage       
13 Celery       
14 Cherries       
15 Corn for Silage       
16 Cotton       
17 Daikon       
18 Eggplant       
19 Figs       
20 Grain for Silage       
21 Grapes - Red Wine       
22 Grapes - White Wine       
23 Lemons       
24 Lettuce - Iceberg       
25 Lettuce - Leaf       
26 Lettuce - Organic Leaf       
27 Mandarins       
28 Melons       
29 Nectarines       
30 Oat Hay       
31 Olives - Table       
32 Olives - Oil       
33 Onions       
34 Oranges       
35 Orchardgrass       
36 Pasture - Irrigated       
37 Peaches - Fresh Market       
38 Peaches - Processing       
39 Pears - Green Bartlett       
40 Pears - Organic       
41 Pecans       
42 Peppers - Fresh       
43 Peppers - Processing       
44 Pistachios       
45 Plums       
46 Pomegranates       
47 Potatoes - Fresh       
48 Potatoes - Processing       
49 Prunes       
51 Rice       
52 Rice - Wild       
53 Safflower       
54 Small Farm Leafy Greens       
55 Small Farm Nightshades       
56 Small Farm Nuts       
57 Small Farm Nuts - Organic       
58 Small Farm Root Vegetables       
59 Small Farm Root Vegetables - Organ       
60 Sorghum - Grain       
61 Sorghum - Silage       
62 Squash       
63 Strawberry - Fresh       
64 Sudangrass - Hay       
65 Sudangrass - Silage       
66 Sunflower       
67 Sweet Potato       
68 Timothygrass       
69 Tomatoes - Fresh Market       
70 Tomatoes - Processing       
71 Walnut       
72 Walnut - Organic       
73 Wheat       
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APPENDIX 6. SMALL LOT ROI - IMPACS MODELING RESULTS 

 GREYBACKGROUND MEANS THE VARIABLE IS INPUT                                                             

BLUE MEANS VARIABLE IS CALCULATED 

Where to Find Variable Value 
PARCEL DETAIL square_feet 4975 
HIDDEN acres 0.114209817 

PARCEL DETAIL pctdev 100% 

PARCEL DETAIL LandArea 4975 

EDIT DEVTYPE FAR 1 

EDIT DEVTYPE Max Stories 2 

PARCEL DETAIL BuildingArea 4975 

PARCEL DETAIL BuildingFootprint 2487.5 

EDIT DEVTYPE Sale Price SqFt $0.00 

EDIT DEVTYPE % Res 0% 

EDIT DEVTYPE % Ret 50% 

EDIT DEVTYPE % Off 50% 

EDIT DEVTYPE % Ind 0% 

EDIT DEVTYPE % Pub 0% 
EDIT DEVTYPE % Oth 0% 

EDIT DEVTYPE Rent Res $0.00 

EDIT DEVTYPE Rent Ret $1.25 

EDIT DEVTYPE Rent Off $1.25 

EDIT DEVTYPE Rent Ind $0.00 

EDIT DEVTYPE Rent Pub $0.00 
EDIT DEVTYPE Rent Oth $0.00 

EDIT DEVTYPE Occupancy Res 0% 

EDIT DEVTYPE Occupancy Ret 95% 

EDIT DEVTYPE Occupancy Off 95% 

EDIT DEVTYPE Occupancy Ind 0% 

EDIT DEVTYPE Occupancy Pub 0% 
EDIT DEVTYPE Occupancy Oth 0% 

HIDDEN ResidentialRent $0.00 

HIDDEN RetailRent $35,446.88 

HIDDEN OfficeRent $35,446.88 

HIDDEN IndustrialRent $0.00 

HIDDEN PublicRent $0.00 

HIDDEN OtherRent $0.00 

PARCEL DETAIL Income $70,893.75 

PARCEL DETAIL Building Sales Price $0.00 

EDIT DEVTYPE Op Cost Res $0.00 

EDIT DEVTYPE Op Cost Ret $0.20 

EDIT DEVTYPE Op Cost Off $0.00 
EDIT DEVTYPE Op Cost Ind $0.00 

EDIT DEVTYPE Op Cost Pub $0.00 

EDIT DEVTYPE Op Cost Oth $0.00 

HIDDEN ResidentialCost $0.00 

HIDDEN RetailCost $5,970.00 

HIDDEN OfficeCost $0.00 

HIDDEN IndCost $0.00 

HIDDEN PubCost $0.00 

HIDDEN OtherCost $0.00 
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PARCEL DETAIL OpCosts $5,970.00 

LANDVALUE MANAGER LandValueSqFt $8.00 

IMPROVEMENT MANAGER ImpValSqFt $0.00 

PARCEL DETAIL LandValue $39,800.00 

PARCEL DETAIL ImpValue $0.00 

EDIT DEVTYPE Hard Cost Res $105.30 

EDIT DEVTYPE Hard Cost Ret $0.00 

EDIT DEVTYPE Hard Cost Off $105.30 

EDIT DEVTYPE Hard Cost Ind $0.00 

EDIT DEVTYPE Hard Cost Pub $0.00 
EDIT DEVTYPE Hard Cost Oth $0.00 

EDIT DEVTYPE Soft Cost Res $0.00 

EDIT DEVTYPE Soft Cost Ret $0.00 

EDIT DEVTYPE Soft Cost Off $0.00 

EDIT DEVTYPE Soft Cost Ind $0.00 

EDIT DEVTYPE Soft Cost Pub $0.00 
EDIT DEVTYPE Soft Cost Oth $0.00 

EDIT DEVTYPE Permit Cost Res $0.00 

EDIT DEVTYPE Permit Cost Ret $0.77 

EDIT DEVTYPE Permit Cost Off $0.77 

EDIT DEVTYPE Permit Cost Ind $0.00 

EDIT DEVTYPE Permit Cost Pub $0.00 
EDIT DEVTYPE Permit Cost Oth $0.00 

EDIT DEVTYPE Impact Cost Res $0.00 

EDIT DEVTYPE Impact Cost Ret $8.22 

EDIT DEVTYPE Impact Cost Off $8.22 

EDIT DEVTYPE Impact Cost Ind $0.00 

EDIT DEVTYPE Impact Cost Pub $0.00 
EDIT DEVTYPE Impact Cost Oth $0.00 

HIDDEN f_con_cost_res $105.30 

HIDDEN f_con_cost_ret $8.99 

HIDDEN f_con_cost_off $114.29 

HIDDEN f_con_cost_ind $0.00 

HIDDEN f_con_cost_pub $0.00 

HIDDEN f_con_cost_oth $0.00 

HIDDEN BuildingResidentialConCost $0.00 

HIDDEN BuildingRetailConCost $22,362.63 

HIDDEN BuildingOfficeConCost $284,296.38 

HIDDEN BuildingIndustrialConCost $0.00 

HIDDEN BuildingPublicConCost $0.00 

HIDDEN BuildingOtherConCost $0.00 

PARCEL DETAIL BuildingConstructionCost $306,659.00 

EDIT DEVTYPE SqftParkingPerSpace 300 

GLOBAL ASSUMPTIONS CostAboveGroundPerStall $2,000.00 

GLOBAL ASSUMPTIONS CostAboveGroundStructuredPerStall $10,000.00 

GLOBAL ASSUMPTIONS CostTuckUnderPerStall $5,000.00 
GLOBAL ASSUMPTIONS CostBelowGradePerStall $10,000.00 

EDIT DEVTYPE ParkingSpacesReqdPerSqft 0.00066666 

HIDDEN ReqParkingSpaces 3.32 

HIDDEN TotalParkingArea 994.99 

GLOBAL ASSUMPTIONS SqftAboveGroundPerStall 400 

GLOBAL ASSUMPTIONS Sqft AboveGroundStructuredPerStall 350 
GLOBAL ASSUMPTIONS SqftTuckUnderPerStall 350 

GLOBAL ASSUMPTIONS SqftBelowGradePerStall 500 

EDIT DEVTYPE % AboveGroundParking 0.00% 

EDIT DEVTYPE % AboveGroundStructuredParking 0.00% 
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EDIT DEVTYPE % TuckUnderParking 0.00% 

EDIT DEVTYPE % BelowGroundStructuredParking 0.00% 

HIDDEN SurfaceParking $0.00 

HIDDEN TuckUnderParking $0.00 

HIDDEN AboveGroundStructuredParking $0.00 

HIDDEN BelowGradeStructuredParking $0.00 

PARCEL DETAIL ParkingConstructionCost $0.00 

PARCEL DETAIL TotalConstructionCosts $346,459.00 

 Margin $0.00 

PARCEL DETAIL Net Operating Income $64,923.75 

PARCEL DETAIL CalculatedROI 18.74% 
 

Total Cost  Land + Existing Improvements + New Construction + Parking Construction 
Total Income  Yearly Rents – Yearly Operating Costs 
 
ROI    Total Income / Total Costs  
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APPENDIX 7. GREENFIELD ROI - IMPACS MODELING RESULTS 

GREYBACKGROUND MEANS THE VARIABLE IS INPUT                                                             

BLUE MEANS VARIABLE IS CALCULATED 

Where to Find Variable Value 

PARCEL DETAIL square_feet 44000 

HIDDEN acres 1.010096871 

PARCEL DETAIL pctdev 60% 

PARCEL DETAIL LandArea 26400 

EDIT DEVTYPE FAR 0.6 

EDIT DEVTYPE Max Stories 1 

PARCEL DETAIL BuildingArea 15840 

PARCEL DETAIL BuildingFootprint 15840 

EDIT DEVTYPE Sale Price SqFt $0.00 

EDIT DEVTYPE % Res 0% 

EDIT DEVTYPE % Ret 50% 

EDIT DEVTYPE % Off 50% 

EDIT DEVTYPE % Ind 0% 

EDIT DEVTYPE % Pub 0% 

EDIT DEVTYPE % Oth 0% 

EDIT DEVTYPE Rent Res $0.00 

EDIT DEVTYPE Rent Ret $1.25 

EDIT DEVTYPE Rent Off $1.25 

EDIT DEVTYPE Rent Ind $0.00 

EDIT DEVTYPE Rent Pub $0.00 

EDIT DEVTYPE Rent Oth $0.00 

EDIT DEVTYPE Occupancy Res 0% 

EDIT DEVTYPE Occupancy Ret 95% 

EDIT DEVTYPE Occupancy Off 95% 

EDIT DEVTYPE Occupancy Ind 0% 

EDIT DEVTYPE Occupancy Pub 0% 

EDIT DEVTYPE Occupancy Oth 0% 

HIDDEN ResidentialRent $0.00 

HIDDEN RetailRent $112,860.00 

HIDDEN OfficeRent $112,860.00 

HIDDEN IndustrialRent $0.00 

HIDDEN PublicRent $0.00 

HIDDEN OtherRent $0.00 

PARCEL DETAIL Income $225,720.00 

PARCEL DETAIL Building Sales Price $0.00 

EDIT DEVTYPE Op Cost Res $0.00 

EDIT DEVTYPE Op Cost Ret $0.20 

EDIT DEVTYPE Op Cost Off $0.00 

EDIT DEVTYPE Op Cost Ind $0.00 

EDIT DEVTYPE Op Cost Pub $0.00 

EDIT DEVTYPE Op Cost Oth $0.00 

HIDDEN ResidentialCost $0.00 
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HIDDEN RetailCost $19,008.00 

HIDDEN OfficeCost $0.00 

HIDDEN IndCost $0.00 

HIDDEN PubCost $0.00 

HIDDEN OtherCost $0.00 

PARCEL DETAIL OpCosts $19,008.00 

LANDVALUE MANAGER LandValueSqFt $6.00 

IMPROVEMENT MANAGER ImpValSqFt $0.00 

PARCEL DETAIL LandValue $264,000.00 

PARCEL DETAIL ImpValue $0.00 

EDIT DEVTYPE Hard Cost Res $105.30 

EDIT DEVTYPE Hard Cost Ret $0.00 

EDIT DEVTYPE Hard Cost Off $105.30 

EDIT DEVTYPE Hard Cost Ind $0.00 

EDIT DEVTYPE Hard Cost Pub $0.00 

EDIT DEVTYPE Hard Cost Oth $0.00 

EDIT DEVTYPE Soft Cost Res $0.00 

EDIT DEVTYPE Soft Cost Ret $0.00 

EDIT DEVTYPE Soft Cost Off $0.00 

EDIT DEVTYPE Soft Cost Ind $0.00 

EDIT DEVTYPE Soft Cost Pub $0.00 

EDIT DEVTYPE Soft Cost Oth $0.00 

EDIT DEVTYPE Permit Cost Res $0.00 

EDIT DEVTYPE Permit Cost Ret $0.58 

EDIT DEVTYPE Permit Cost Off $0.58 

EDIT DEVTYPE Permit Cost Ind $0.00 

EDIT DEVTYPE Permit Cost Pub $0.00 

EDIT DEVTYPE Permit Cost Oth $0.00 

EDIT DEVTYPE Impact Cost Res $0.00 

EDIT DEVTYPE Impact Cost Ret $11.26 

EDIT DEVTYPE Impact Cost Off $11.26 

EDIT DEVTYPE Impact Cost Ind $0.00 

EDIT DEVTYPE Impact Cost Pub $0.00 

EDIT DEVTYPE Impact Cost Oth $0.00 

HIDDEN f_con_cost_res $105.30 

HIDDEN f_con_cost_ret $11.84 

HIDDEN f_con_cost_off $117.14 

HIDDEN f_con_cost_ind $0.00 

HIDDEN f_con_cost_pub $0.00 

HIDDEN f_con_cost_oth $0.00 

HIDDEN BuildingResidentialConCost $0.00 

HIDDEN BuildingRetailConCost $93,772.80 

HIDDEN BuildingOfficeConCost $927,748.80 

HIDDEN BuildingIndustrialConCost $0.00 

HIDDEN BuildingPublicConCost $0.00 

HIDDEN BuildingOtherConCost $0.00 

PARCEL DETAIL BuildingConstructionCost $1,021,521.60 

EDIT DEVTYPE SqftParkingPerSpace 425 

GLOBAL ASSUMPTIONS CostAboveGroundPerStall $6,000.00 
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GLOBAL ASSUMPTIONS CostAboveGroundStructuredPerStall $18,000.00 

GLOBAL ASSUMPTIONS CostTuckUnderPerStall $8,000.00 

GLOBAL ASSUMPTIONS CostBelowGradePerStall $10,000.00 

EDIT DEVTYPE ParkingSpacesReqdPerSqft 0.008 

HIDDEN ReqParkingSpaces 126.72 

HIDDEN TotalParkingArea 53856.00 

GLOBAL ASSUMPTIONS SqftAboveGroundPerStall 400 

GLOBAL ASSUMPTIONS Sqft AboveGroundStructuredPerStall 350 

GLOBAL ASSUMPTIONS SqftTuckUnderPerStall 350 

GLOBAL ASSUMPTIONS SqftBelowGradePerStall 500 

EDIT DEVTYPE % AboveGroundParking 100.00% 

EDIT DEVTYPE % AboveGroundStructuredParking 0.00% 

EDIT DEVTYPE % TuckUnderParking 0.00% 

EDIT DEVTYPE % BelowGroundStructuredParking 0.00% 

HIDDEN SurfaceParking $807,840.00 

HIDDEN TuckUnderParking $0.00 

HIDDEN AboveGroundStructuredParking $0.00 

HIDDEN BelowGradeStructuredParking $0.00 

PARCEL DETAIL ParkingConstructionCost $807,840.00 

PARCEL DETAIL TotalConstructionCosts $2,093,361.60 

 Margin $0.00 

PARCEL DETAIL Net Operating Income $206,712.00 

PARCEL DETAIL CalculatedROI 9.87% 

 
Total Cost  Land + Existing Improvements + New Construction + Parking Construction 
Total Income  Yearly Rents – Yearly Operating Costs 
 
ROI    Total Income / Total Costs 
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APPENDIX 8. WINTERS IMPACT FEE SCHEDULE 
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APPENDIX 9. WINTERS FORM BASED CODE MAP50 

                                                           
50 City of Winters Municipal Code, Ordinance 15-01, passed Feb. 3 2015. Title 17: Zoning. “Chapter 17.58: Form-
Based Code for Downtown”. Available online at: 
http://www.cityofwinters.org/community_dev/pdf/093011/Form%20Based%20Code.pdf  

http://www.cityofwinters.org/community_dev/pdf/093011/Form%20Based%20Code.pdf

