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Project Title:  Celebrity Chef Fruit Promotion Road Show in Indonesia  

 

Partner Organization:   Washington State Fruit Commission (WSFC) 

 

PROJECT SUMMARY 

This joint activity included Northwest Cherries (WSFC/NWCG), Washington Apples, and Northwest Pears.  WSFC/NWCG 

requested WSDA Specialty Crop Block funds to create a PR event to build consumer awareness and increase product 

distribution in Indonesia, an emerging market with immediate potential of increased sales opportunities.  Increasing the 

export market base is imperative for the Washington cherry, apple and pear growers for positive ROI.   

 

Indonesia is an emerging market and all global economic forecasts indicated this to be an opportunity for market expansion.  

The project took advantage of the positive momentum created by a MAP funded US Fresh Fruit Showcase activity 

conducted in Indonesia in 2009-10.  To add to that momentum, in June 2010, with the aid of Federal Emerging Market 

Program funds, NW Cherries conducted training seminars in Jakarta for the Trade to educate them of proper care and 

handling techniques for a highly perishable fruit, varietals, seasonal timing, and financial opportunities associated with 

cherries. In 2010, NW Cherry exports to Indonesia increased from a historical average of 300 boxes (20# equivalents) to 

3,413 boxes and increased the market 77% in 2010-11 for Pears and Apples.   

 

PROJECT APPROACH 

The Washington State Fruit Commission contracted Kafi Kurnia, PT Peka Sadtra Adhike Company (referred to in this report 

as Kafi) to execute this project. 

   

Two Celebrity Chefs were contracted to do PR based cooking demos using Washington apples and pears as the first of two 

segments of this project:  November 2011-February 2012 for apples and pears.   Master Chef VIndex Tengker, the 

Indonesian Master Chef Judge, performed cooking demos in the cities of Bandung and Surabaya. Chef Master Vindex 

Tengker is one of three judges for a popular television program “Indonesia Master Chef”.  He is also a chef at the Bali 

Dynasti and the Amandari Hotel.  Master Chef Vindex has held the responsibilities as Sous Chef Four Seasons Los Angeles, 

Executive Sous Chef Four Seasons Jimbaran, Resort Chef Four Seasons Sayan, Restaurant Chef at Restaurante Nusa Dua 

Mallorca Spain, and the President of Chef Association Jakarta (ACP).  He consults with Restaurants, etc. and has been a 

guest on the cooking show in Indonesia called “Now” which airs on Metro TV.   

  

Master Chef Vindex also performed cooking demos inside retailer produce departments and other PR events.  Various media 

were in attendance and the estimated media exposure achieved is valued in excess of US$20,000 in various printed and on-

line media.  Our target was US$35,000+ in the first round of promotions which ran through February.  On the next page are 

pictures of Chef Vindex during in-store cooking demos and PR events. 

         
 



4 
WSDA SCBGP FINAL REPORT 

 
 

         

                 
 

Also in this first segment, a second chef, USDA Chef Council Haryanto Makmoer, was 

contracted with for three cooking activities in December, one in Jakarta and two in the 

outlaying areas of Jakarta in Djogdjakarta and Bali.  He is a well known chef who is an 

alumnus of Tourism Academy of Trisakti University, Jakarta.  He has participated in 

several local and international culinary courses in Jakarta, Bangkok, Paris, Taipei, Jiang Men-

China, Zhucou-China, Manila and Singapore.  He also conducted a culinary demo with 

Mrs. Tuty Soenardi for a television program “Seni Memasak Sehat” (The Art of Healthy 

Cooking) and “Dapur Kita Dapur Sehat” (Our Kitchen is a Healthy Kitchen) for 

SCTV.  He is also a frequent contributor of articles and recipes for local print media 

including Nova Tabloit, Majalah Selera (Taste Magazine), Majalah Santap, Baker 

Indonesia and Pastry Bakery.  He is a frequent lecturer for courses at several culinary 

schools in Indonesia.  He is a recognized leader of baking associations and other baking 

groups and often serves as a technical translator for International cruises.  Most recently, he was a baking consultant at 

Goodman Fielder booth at the Philippines Bakery Fair in Manila.     

 

 

 

 

 

 

 

 

 

 

 

Chef Haryanto Makmoer – Jakarta 
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Chef Haryanto Makmoer - Djogdjakarta 

 

  

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

Chef Haryanto Makmoer – Bali 

  

In addition to the chef pr/cooking events, WSFC also implemented a joint menu promotion with the Indonesian Cafe and 

Restaurant Association.  We were able to negotiate a menu promotion with 19 restaurant chains in Surabaya (East Java).  

Of those 19 chains, 35 outlets participated in the "Apple & Pear Fiesta" promotions for one month.  Each outlet created a 

unique recipe using Washington apples and pears to highlight for one month.  For this promotion we also produced banners, 

tent cards, table mats and recipe booklets.   
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With our joint collaboration with the Indonesian Chef Association and the Indonesian Association of Cafe and Restaurant 

- Chapter Surabaya - East Java, we were careful to include more than 12 varieties of Washington apples and pears in the 

promotions.  Our in-country representative also took the step to insure that the varieties being promoted were being 

imported by the importers and available in retail outlets for the consumer.  Our in-store sampling joint promotions were 

actually implemented with 154 store outlets of 5 major Indonesian retail chains. 

 

                          

                    
 

These promotions and other USA Pear promotions helped to increase total USA Pear volume to Indonesia by 23.7% in 

2011-12 over the 2010-11 seasons.  USA Pear sales increased 2.0% for the same period.  WAC reports that their 

growers/shippers experienced a 4.8% drop in volume but offset that with an increase of sales dollars by 6.1% for this same 

segment period. 

 

For the second segment of the project, June - August, our promotions featuring cherries and apples continued with the 

contracted Celebrity Chef, Master Chef Vindex and a new chef, Chef Karen Carlotta, owner of a successful bakery.  

Capitalizing on an gratis opportunity that arose from our strong connections with the retailers, our in-country 

representative was able to get The Celebrity Texas Chef - Cowboy Jay McCarthy to do joint cooking demos in The 

Foodhall in June.  We also obtained the gratis services of Chef Adhika Maxi in August.  Chef Adhika performed cooking 

demos in the Farmers Market Retail Chain in Kelapa Gading, Jakarta.  Our cooking demos with Chef Vindex continued to 

raise awareness of our products.  Below is a picture of Chef Vindex in the Living World retail outlet on June 14th.   

 

 Retail 

Chain 

Number 

of Stores 

Period Volume 

moved before 

promotion 

Volume moved 

during 

promotion 

% increase 

sales 

Ranch Market 10 Nov 15-Jan 15 2,100 2,894 37% 

The Foodhall 14 Nov 8 - Jan 15 2,520 3,452 36% 

Hero Supermarket 39 Dec 5 - Jan 15 6,435 8,365 30% 

Kemchicks 

Supermarket 

2 Nov 14 - Dec 13 420 589 40% 

Hypermart 89 Nov 28 - Dec 18 12,015 16,028 33% 
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 Celebrity Cowboy Chef - Jay McCarthy  

During a cooking demo in The Foodhall retail chain, during  

a soft launch promotion of Washington apples, fresh sweet cherries and USA beef.  

 

 
 

Second quarter in-store samplings ran in conjunction with the cooking demos with 6 retail chains:  Farmers Market, 

Ranch Market, The Foodhall, Hero Market, Living World and the Trans Studio Mall.  More importantly, our PR events 

reached out to the outlying areas of Jakarta, such as Kalapa Gading, Kebon Jeruk, Bandung, Surabaya, etc.  

Merchandising and display support was performed throughout the promotion segment with all of these chains resulting in 

WAC growth from the previous segment volume of <4.85%> to a +25.9% increase in volume over the same period a year 

ago.  Their sales increased 40.3%.  Cherries experienced a 60.1% increase in volume and a 26.5% increase in sales over 

the same period a year ago. 

 

Project partners, the Washington Apple Commission (WAC) International Marketing Director, Rebecca Lyons, and the 

Northwest Pear Bureau (NWPB) Director of International Marketing, Jeff  Correa met with the in-country project 

contractor, Kafi Kurnia, Senior Partner of PT Peka Sadtra Adhika company in Hong Kong in mid September 2012 during 

the Asia Fruit Congress convention to review the results of the Celebrity Chef promotion.  They both gave positive responses 

to the program results.  Both WAC and NWPB have separate promotional programs in Indonesia and share similar market 

presence timing.  Indonesia is a major export market for both the WAC and NWPB and their expensive market knowledge 

was valuable in making choices that would get the best ROI. 
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GOALS AND OUTCOMES ACHIEVED 

Increasing consumer awareness helps to increase product distribution.  Because Indonesia is a developing market, our 

mission to introduce our products was successful and the long term achievement should be continued market growth for 

years to come.   

 

The PR event activities were vertically integrated to obtain positive results for increased market share.  For cherries, the 

goal was to increase cherry consumption in volume and value.  The volume increased 60.1% from 3,265 cartons to 5,228 

cartons and the value increased 26.5% from $146,194 to $184,969.  This goal was met.  The second goal was to increase 

retail sales which were also accomplished with a 64.5% increase from an estimated $509,977 to $838,895.  

   

For apples, the goal was to increase apple consumption in volume and value.  There are actually two segments for apples 

and the results were a negative 4.8% decrease in volume in the Nov - Feb segment from 841,986 cartons to 801,731 cartons 

that did, however, have a +6.1% increase in value from $15.4 million to $16.4 million.  The second segment for apples was 

June - August with the volume of apples jumping 25.9% from 635,032 cartons to 799,788 cartons and sales jumping 40.3% 

from $11.6 million to $16.3 million.  These goals were also met.  The second goal was to increase  retail sales.  The 

Nov - Feb segment did increase retail sales dollars 33.4% from $1.1 million to $1.5 million while the second segment, June 

- August, saw a 43.3% jump in retail sales from $1.5 million  to $2.1 million. 

 

For pears, the goal was to increase pear consumption in volume and value.  The volume  increased 23.7% from 18.624 

cartons to 23,032 cartons and the value increased 2.0% from $478,226 to $487,954.  This goal was met.  The second goal 

was to increase a retail sale which was also accomplished with a 28.0% increase from $432,710 to $554,010. 

   

There were two Expected Measurable Outcomes to this project.  We were able to use actual industry data to track the volume 

and value benchmarks.  The retail sales data was gathered by the in-country representative. 

 Outcome 1 Performance Measure (PM).   The goal was to promote and increase sales of fruits during the 

promotional periods.   

o The first target for this PM was benchmark + 25% increase in volume and value.   

o The second target for this PM was benchmark + 50% increase in retail sales. 

 Outcome 2 Performance Measure (PM).   The goal was to increase the different usage of product resulting in 

increased overall consumption and increased purchasing frequency.     

o The target to increase consumption was benchmark + 15%. 

o The second target to increase purchasing frequency was benchmark (3 times per month) +    15%.   

 

For cherries, the Outcome 1 Performance Measure (PM) reporting period was June through August.  The target for this PM 

was benchmark + 25% increase in volume and value.  The second target for this PM was benchmark + 50% increase in 

retail sales.  Both goals were met. 

   
Target: to increase volume and 

value by 25% 

2011 

volume in 

cartons 

(20# 

equivalents) 

2012 volume 

in cartons 

(20# 

equivalents) 

% change 2011 FOB 

plant value 

2012 FOB 

plant value 

% 

change 

Northwest Cherries 3,265 

 

5,228 +60.1% 

 

$146,194 $184,969 +26.5% 

   

Target: to increase retail sales 2011 retail sales value 2012 retail sales value % change 

Northwest Cherries $509,977 $838,895 +64.5% 

 

For Washington apples, there are 2 reporting periods for the Outcome 1 Performance Measure (PM).  The first period was 

from November 2011 - February 2012 and the second from June 2012 - August 2012. The target for this PM was benchmark 

+ 25% increase in volume and value.  The second target for this PM was benchmark + 50% increase in retail sales.    
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Target: to increase 

volume and value 

by 25% 

Nov 2010 - 

Feb 2011 

volume  

Nov 2011 

- Feb 

2012 

volume  

% change Nov 2010 - 

Feb 2011 

value 

Nov 2011 - 

Feb 2012 

value 

% change 

Washington Apples 

-  

Period 1 

841,986 

 

801,731 <4.8%> 

 

$15,450,443 $16,387,382 +6.1% 

Target: to increase 

volume and value 

by 25% 

June 2011 

- August 

2011 

volume  

June 2012 

- August 

2012 

volume  

% change June 2011 - 

August 2011 

value  

June 2012 - 

August 2012 

value 

% change 

Washington Apples 

- Period 2 

635,032 

 

799,788 +25.9% 

 

$11,652,837 $16,347,667 +40.3% 

 
Target: to increase retail sales Nov 2010 - Feb 2011  

retail sales value 

Nov 2011 - Feb 2012 

retail sales value 

% change 

Washington Apples - Period 1 $1,112,685 $1,483,958 +33.4% 

Target: to increase retail sales June 2011 - August 2011 

retail sales value 

June 2012 - August 

2012 retail sales value 

% change 

Washington Apples - Period 2 $1,501,368 $2,151,726 +43.3% 

 

For Northwest pears, the reporting period was for November through February for the Outcome 1 Performance Measure 

(PM).  The target for this PM was benchmark + 25% increase in volume and value.  The second target for this PM was 

benchmark + 50% increase in retail sales.  

   
Target: to 

increase volume 

and value by 

25% 

Nov 2010 - 

Feb 2011 

volume  

Nov 2011 

- Feb 

2012 

volume  

 

% change 

Nov 2010 - 

Feb 2011 

value 

Nov 2011 - 

Feb 2012 

value 

 

% change 

Northwest 

Pears 

18,624 23,032 +23.7% $478,226 $487,954 +2.0% 

    

Target: to 

increase retail 

sales 

Nov 2010 - 

Feb 2011  

retail sales 

value 

Nov 2011 

- Feb 

2012 retail 

sales 

value 

% change 

Northwest 

Pears  

$432,710 $554,010 +28.0% 

 

To address the Expected Measurable Outcomes - Outcome 2 Performance Measure (PM), for cherries, the goal was to 

increase the different usage of product resulting in increased overall consumption and increased purchasing frequency.  The 

target to increase consumption was benchmark + 15%.  The target to increase purchasing frequency was benchmark (3 times 

per month) +15%.  

 
Target: to increase 

consumption in ways other 

than the traditional usages by 

15% 

2011 

consumption 

2012 

consumption 

% change 

Northwest Cherries 4% 14% +10% 

 

The reason we failed to reach the 15% increase is because our product is expensive to bake with.  This goal may be 

obtainable if there was a larger budget to work with and the program could be repeated multiple years to create 

consistency.   
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Target: % of consumers who 

purchase more than 3 times 

per month 

2011  2012   

% change 

 

Northwest Cherries 

 

20% 

 

27% 

 

+7% 

      

The NW cherry shipping season was disrupted in the peak of the season due to the requirements of fumigation, resulting 

in a market with short supply.  Market access contributed to the failure to reach the set goal.   

   

For Washington apples, to address the Expected Measurable Outcomes - Outcome 2 Performance Measure (PM).   The goal 

was to increase the different usage of product resulting in increased overall consumption and increased purchasing 

frequency.  The target to increase consumption was  benchmark + 15%.  The target to increase purchasing frequency 

was benchmark (3 times per month)  +15%. 

 
Target: to increase 

consumption in ways other 

than the traditional usages by 

15% 

Nov 2010 - 

Feb 2011  

consumption 

Nov 2011 - 

Feb 2012 

consumption 

 

% change 

Washington Apples -  

Period 1 

 

22% 

 

27% 

 

+5% * 

Target: to increase 

consumption in ways other 

than the traditional usages by 

15% 

June 2011 - 

August 2011   

consumption 

June 2012 - 

August 2012 

consumption 

 

% change 

Washington Apples -  

Period 2 

 

12% 

 

9% 

 

-3% ** 

 *Indonesia consumers have a low habit for baking.  Washington apples used for professional bakery are limited to the 

Granny Smith variety.  The program needs to be repeated multiple years with other varieties such as Gala, Fuji and Honey 

Crisp. 

**This promotional period was chosen for apples to correspond with the very short season of fresh sweet cherries out of 

the Northwest.  The timing for Ramadan was in the peak of the promotional  

Period and retail trade shifted over to more traditional items such as dates which are very popular during Ramadan.  The 

program needs to be expanded with better reach, targeting a promotional period around Ramadan and repeated for 

multiple years. 

 
Target: % of consumers who 

purchase more than 3 times 

per month 

Nov 2010 - 

Feb 2011 

Nov 2011 - 

Feb 2012 

 

% change 

Washington Apples -  

Period 1 

 

8% 

 

13% 

 

+5% 

Target: % of consumers who 

purchase more than 3 times 

per month  

June 2011 - 

August 

2011 

June 2012 - 

August 

2012 

 

% change 

Washington Apples -  

Period 2 

 

12% 

 

17% 

 

+5% 

 

For Northwest pears, to address the Expected Measurable Outcomes - Outcome 2 Performance Measure (PM).   The goal 

was to increase the different usage of product resulting in increased overall consumption and increased purchasing 

frequency.  The target to increase consumption was  benchmark + 15%.  The target to increase purchasing frequency 

was benchmark (3 times per month)  +15%. 
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Target: to increase 

consumption in ways other 

than the traditional usages by 

15% 

Nov 2010 - 

Feb 2011  

consumption 

Nov 2011 - 

Feb 2012 

consumption 

 

% change 

Northwest Pears 11% 12% +1% 

 

The reason we failed to reach the 15% increase is because NW pears are expensive for the professional bakeries to bake 

with and are expensive for most restaurants to use as an ingredient of their menu items.  This goal may be obtainable if the 

program could be repeated multiple years to create consistency.   

 
Target: % of consumers who 

purchase more than 3 times 

per month 

Nov 2010 - 

Feb 2011 

Nov 2011 - 

Feb 2012 

 

% change 

 

Northwest Pears 

 

6% 

 

10% 

 

+4% 

 

BENEFICIARIES 

Indonesia is an important market for the Washington growers of pears, apples and cherries.  This activity positively 

impacted the state’s 1,600 pear growers, 3,500 apple growers and 2,500 cherry growers in three ways: 1) immediately 

through increased sales during the promotional period; 2) in the long-term by incorporating promotional support for the 

leading super/hypermarket chains through the in-store chef demonstrations, thus building stronger relationships and 3) 

with increased consumer awareness of the multiple attributes of pears, apples and cherries and expanded usage ideas, 

continued product consumption beyond the promotional period. 

  

In terms of the economic impact to the state, the three fruit industries represent over $2.25 billion in revenue for the 

growers and constitute 5.25% of all of Washington’s food and agriculture revenue.  A large scale promotion such as this 

helps the NW fruit industry build a stronger promotional presence, ultimately increase demand among consumers and lead 

to better prices and ROI for our growers. 

 

LESSONS LEARNED 

Offer insights into the lessons learned by project staff as a result of completing this project. Include the positive and 

negative results and conclusions of the project. 

 

Through the expertise of our contracted in-country representative, Peka Consultants, Kafi Kurnia, the program and events 

were very smooth.  This company is very experienced in these types of promotions.   

Our goal to increase different usage of product resulting in increased overall consumption and purchasing frequency was 

extremely difficult to measure in those terms.  But our increase in volume  of each of the fruits, shows the overall 

intent to build the market was achieved thus we either reached new consumers and/or our consumers tried new recipes and 

bought more fruit. 

 

CONTACT INFORMATION 

Teresa Baggarley 

509-453-4837 

teresa@wastatefruit.com 

 

ADDITIONAL INFORMATION – See Attachment A 12-25-B-1262 Fruit 

Provide the total level of cash or in-kind matching donations utilized for your project. Describe the amounts, sources and 

ways in which the donations were utilized. 

 

The in-kind match for this project was from WSFC in $6,500.00 for salaries and program implementation.  WSFC is 

funded through cherry assessment income per RCW15.28.  The anticipated cash match per the agreement of $5,000 was 

not paid because our representative in Indonesia for this project did not do give-aways which this money was targeted for.  

mailto:teresa@wastatefruit.com
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The other cash match of $2,500 for travel was not paid because representatives from WAC and NWPB used their trip to 

Asia Fruit Logistica for the program review.  The International Program Director for the WSFC made a trip to Indonesia 

in the late summer of 2011 but the trip was taken before the SCBGP grant was implemented.   

 

http://www.okefood.com/read/2011/12/27/299/547969/olahan-buah-makin-disukai 

  

http://www.surabayapost.co.id/?mnu=berita&act=view&id=b2438338df6b8945c6b8491a48ec2444&jenis=c81e728d9d4c

2f636f067f89cc14862c 

 

  

http://www.okefood.com/read/2011/12/27/299/547969/olahan-buah-makin-disukai
http://www.surabayapost.co.id/?mnu=berita&act=view&id=b2438338df6b8945c6b8491a48ec2444&jenis=c81e728d9d4c2f636f067f89cc14862c
http://www.surabayapost.co.id/?mnu=berita&act=view&id=b2438338df6b8945c6b8491a48ec2444&jenis=c81e728d9d4c2f636f067f89cc14862c
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Project Title: Technology Transfer for Sustainable Cranberry Production 

 

Partner Organization: Pacific Coast Cranberry Research Foundation (PCCRF) 

 

PROJECT SUMMARY 

Background 

The PNW cranberry industry is characterized as mainly small farms with outmoded production practices, undefined 

irrigation management strategies, and anachronistic pest management concepts.  Because of the cost to renovate and 

modernize a cranberry bed, many of these farms have changed little in the past 30 to 50 years.  Furthermore, with nearly 

all growers employed off the farm and with the median age of growers over 70, these industry demographics have been 

obstacles in the adoption of contemporary practices.  Pesticides are still applied through irrigation systems (chemigation) 

that have poor distribution uniformity.  Chemigation systems are also far from being compliant with federal and state 

regulations that govern chemigation.  Efforts to mitigate surface water contamination with pesticides applied through 

chemigation systems are being addressed by a long-standing USDA-NRCS Environmental Quality Incentive Program 

(EQIP) for drainage ditch cribbing and covering, but these have failed to prevent regulatory violations.  

 

A concern that has not been addressed by the EQIP project is compliance with chemigation practices and with pesticide 

storage.  These issues are jeopardizing the livelihood of cranberry growers and imperiling the longevity of the cranberry 

industry.  If current production practices and pest control concepts are not superseded, regulatory intercession arising from 

pesticide impacts on threatened and endangered aquatic species and exceedance of surface water quality numeric 

standards will seriously restrict pesticide availability and use, impede management options, and increase economic 

uncertainty.  There are also social implications in addition to the economic and environmental ramifications.  The 

expansion of foreign cranberry acreage has created recurrent market surpluses and reduced grower returns.  Washington 

State consistently has the lowest yields of all commercial growing areas in the USA.  The socioeconomic demographic of 

Washington growers also confounds practice adoption and technology transfer. 

 

Issues addressed by this program’s training and outreach.   

Reducing Regulatory Barriers: No Global G.A.P. certification, and exceeding low international maximum pesticide 

residue levels (MRLs) are major issues affecting export of cranberries to many countries. 

Controlling Pests & Diseases: Poorly designed and inadequate irrigation and chemigation systems greatly contribute to 

reduced pesticide efficacy, poor production, and violation of TMDLs (Total Maximum Daily Loads) in surface water.  

Improving Food Safety: Third-party certification programs are being used to mollify buyer concerns regarding food safety 

and employee welfare. 

 

This project was motivated by both economic and environment stressors.  Specifically, the industry was under very close 

regulatory scrutiny for violation of water quality TMDLs and difficulty in adhering to chemigation practice standards and 

pesticide use regulations.  In addition, a surplus in global cranberries has diminished grower returns, making compliance 

more difficult.  A project that would assist growers in achieving compliance with regulatory issues, in improving crop 

marketability, and augmenting grower returns was of critical importance.  

 

This project was not previously built on another Specialty Crop Block Grant Program project. 

 

PROJECT APPROACH 

Activities and Task Results & Accomplishment Conclusions and Recommendations 

Retrofit of the irrigation 

system at the Pacific 

Coast Cranberry 

Research Foundation’s 

research and 

demonstration facility 

The extensively renovated irrigation system was design by 

USDA-NRCS and installed primarily by local cranberry 

growers.  The irrigation system was demonstrated to growers 

at the 2013 Cranberry Field Day. 

The Variable Frequency Drive (VFD) 

and its controller were not without 

problems.  While saving in power cost, 

and providing great flexibility in 

irrigating and chemigating and heat/frost 

protection, its expense and complicated 

operating systems was problematic.  A 
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simplified system would be 

recommended for all but the largest of 

cranberry growers. 

Installation of radio 

controlled sensing 

stations and a wireless 

cellular connection to 

collect real-time soil 

moisture, electrical 

conductivity, and air and 

soil temperature. 

The sensors were installed in the bogs and demonstrated to 

growers.   

The particular unit selected for this 

project was to elaborate and costly for 

most growers.  However, the concept 

has proven to be very useful, and 

numerous growers are installing 

equipment similar to the project unit.  

As use is better defined, monitoring 

sensors will be recommended more.  

Using electrical conductivity 

measurements to schedule fertilization 

of new plantings should be developed. 

Grower workshops  6 workshops and 4 field days were held to provide outreach 

to growers on information resulting from this project.  

Outreach efforts provided information to growers in 

Washington, Oregon, and British Columbia. 

Structured and informal surveys used to 

document outreach efforts revealed that 

outreach efforts were successful 

conveying information to growers and 

instigating practice adoption. 

Video outreach In-field videos were made and posted to the WSU Long 

Beach website.  Topics included include sweeping for 

cranberry pests, direct injection vs. satellite injection 

irrigation, soil tensiometer placement, and variable frequency 

drive (VFD) applications for cranberry irrigation. 

 

The usefulness of the demonstration 

videos have yet to be appreciated, as 

they have only been up for a short time.  

Nevertheless, they will remain a long 

term asset to growers seeking more 

information on these topics. 

CranG.A.P. A cranberry processer-based USDA CranGAP certification 

was developed for fresh fruit growers.  All of the 

cooperative’s growers were audited in 2014.  All of the 

audited fresh fruit growers passed the inspection. 

This was a cooperative driven project.  It 

was a good transitional process for 

growers to experience as a prelude to 

GlobalG.A.P. certification. 

Global G.A.P. A Global G.A.P. manual for cranberry growers was 

developed.  It has been posted to the WSU Long Beach and 

is currently being used by growers.  An intensive 

GlobalG.A.P. certification training was conducted in 

Grayland to 14 growers.  Modules included Integrated Crop 

Management (ICM); Integrated Pest Control (IPC); Quality 

Management System (QMS); Hazard Analysis and Critical 

Control Points (HACCP); worker health, safety, and welfare; 

and environmental pollution and conservation management. 

 

A majority of growers (80%) who 

attended subsequently achieve Global 

G.A.P. certification.  This has resulted in 

them being able to sell fresh fruit to 

previously unavailable markets.  This in 

turn has prevented them from losing the 

farm.  Although a daunting process, 

having the first set of growers pass the 

Global G.A.P. certification will be key 

to attain grower-wide compliance when 

time is ready.  The Cranberry 

GlobalG.A.P. Manual is available on-

line and will be used by PNW growers 

as they pursue certification.  Additional 

efforts on GlobalG.A.P. training can be 

done in-house by other growers who 

have gone through the process.  An 

Oregon-based company is using the 

manual to prepare its growers for 

certification. 

GlobalG.A.P. training  

inspection 

A GlobalG.A.P. audit was conducted on a cranberry farm as 

a hands-on training exercise.  Attending growers learned 

about the inspection process and performance critical 

necessary to pass field and warehouse inspections. 

Witnessing the process and responding 

to procedural assessments afforded 

growers with an experiential opportunity 

to simulate a mock audit.  The 

experience will be vital in preparing 
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grower for and to pass an inspection.   

Repeating this process yearly is 

recommended as more processors 

require GlobalG.A.P. certification.  

Domestic and overseas 

MRLs 

Field residue data were collected on pesticides that constitute 

the biggest MRL risk for the EU marketplace. These were 

presented to growers in numerous outreach formats.  

Bravo, Lorsban, Orthene, and Admire 

have been all problematic.  Preharvest 

interval dates for growers to time the use 

of those chemistries were recommended 

as a means to prevent tolerance 

exceedance. 

Pesticide container 

collection and disposal 

A pesticide container disposal and recycling program was 

initiated. Two collection sites have been organized to serve 

the growers in the Long Beach and Grayland areas.  

Previously, an empty pesticide container 

program has not existed.  With the 

coordination of this project, empty 

pesticide containers have been deposited 

by growers and the first large (semi-

load) pick has already been conducted.  

This program will be continued and will 

be very valuable in the future. 

Waste pesticide 

collection 

Although not a part of the project, it was dovetailed into the 

program as a result of the growers needing to past USDA 

GAP or GlobalG.A.P. certification.  These programs require 

the proper disposal of waste pesticides. 

There were 27 storage sheds, involving 

22 growers, in the waste pesticide 

cleaned up program.  Over 28,000 

pounds net weight of pesticides were 

collected and properly disposed.  

Grower trust was established.  

Additional removal programs are 

currently scheduled. 

Safety posters English/Spanish GRASP poster (that display information 

about Worker Right to Know, employee rights, minimal 

wage, unemployment benefits, and migrant and seasonal Ag 

worker protection act) were obtained and distributed to 

workshop attendees.   

Posting of these were required for 

GlobalG.A.P. certification.  The posters 

contained safety and worker rights 

information required for passing 

inspection.  Growers have found the 

posters to be very useful. 

Pesticide storage shed A needs assessment was conducted to determine designed 

and placement standards for a pesticide storage shed to be 

compliant with GlobalG.A.P. criteria.  However, existing 

USDA-NRCS engineering design for cost-sharing was 

unsuitable for cranberry growers.  In response to a request, 

the minimum setback distance in NRCS Practice Standard 

309: Agrichemical Handling Facility was revised.  Resources 

were used contract with a professional engineer to design 

structures suitable to small, medium, and large scale growers.  

Engineering drawings of the sheds will qualify for NRCS 

cost-sharing and comply with GlobalG.A.P. criteria.   

A copy of the engineering plans is on-

file with USDA-NRCS and has been 

posted to the WSU Long Beach server.  

The certified designs will be invaluable 

in the future to growers as they renovate 

existing pesticide storage facilities. 

Chemigation 

demonstration unit 

A mobile unit was design (by the project team), built, and 

demonstrated to growers.  The mobile unit was fundamental 

in validating the advantage to inject at the bogs by means of 

satellite injection points.  An increase in pesticide efficacy 

has been noted. 

The unit was over-designed, given the 

need of most growers.  Nonetheless, 

several growers have purchased similar 

units or have constructed simpler units 

capable of performing the same 

functions. 

Chemigation system 

calibration training and 

demonstration 

Demonstrations were conducted on techniques to calibrate 

injection rates for chemigation applications. 

A grower survey indicated that most 

71% of growers used a dye test (the 

preferred method) to calibrate their 
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chemigation system, and 17% used a 

visual assessment. 

Chemigation equipment 

compliance 

Responding to a survey, nearly 97% of cranberry growers’ 

chemigate.  Demonstrations were performed at grower field 

days, reference materials were distributed at grower 

meetings, and articles included in the WSU Cranberry Vine 

Newsletter on federal and state requirements for chemigation 

systems.  Several on-farm visits were done to assess system 

compliance. 

Currently, it is estimated about 25% of 

growers in the Grayland area chemigate 

with systems that are compliant with 

federal and state regulations.  An 

outcome of WSDA inspections of these 

chemigation systems, compliance 

among Grayland cranberry growers is 

anticipated to be nearly 60% by early 

2015.  Full compliance will be achieved 

by early 2016. 

Irrigation sprinkler head 

assessment 

All the manufactures of sprayheads used by cranberry 

growers were contacted to obtain sprayhead models.   The 

heads were installed on different beds for demonstration and 

uniformity comparisons during several field days. 

Based on these demonstrations and 

comparative assessments, growers have 

selected better performing sprayheads to 

update irrigation systems in existing 

beds.  These modern, newer type 

sprayheads are being installed in 

renovated beds and in all new beds.  The 

sprayheads provide better uniform 

distribution for irrigation and, 

consequently, chemigation.  

Irrigation distribution 

uniformity assessment 

In response to a survey question, 38% of growers claim to 

use a cup test method to evaluate irrigation uniformity.  

Offers were made to assess irrigation distribution uniformity 

on grower’s beds.  Unable to respond to all the requests, a 

majority of the assessments were completed.  It was 

determined from these assessments that grower systems were 

much less efficient than reported, with most being 10 to 15 

percent less.  Most systems did not adhere to the 85% 

distribution uniformity standard for solid set systems, despite 

grower assertions.  Recommendations were made to 

improved system uniformity.  To facilitate calculating 

distribution uniformity, an Excel spreadsheet was developed 

and distributed. 

Several growers changed sprinkler heads 

across their beds as a result of the 

uniformity assessment.  Other growers 

were made aware of design faults and 

have adjusted irrigation and chemigation 

practices to better accommodate for 

poor uniformity.  The Excel-based 

application was shared with growers in 

other production areas within the U.S. 

and Canada.  It is the only application in 

existence that calculates distribution 

uniformity on solid set systems. 

Irrigation sensor testing Several types of soil moisture monitoring devices were 

demonstrated.  Several monitoring systems were tested on 

and off the PCCRF research farm.  Results suggestion over-

irrigations is still commonplace. 

No one system met the needs of the 

cranberry industry.  Manual or 

automated tensiometers were adequate, 

but were awkward to use and posed 

other complications.  However, 

tensiometer readings corresponded best 

to the water needs of the plants on sandy 

soils.   

Frost protection sensor 

testing, alternative frost 

protection methods 

Different temperature sensor technologies and wireless frost 

protection alert systems were demonstrated. The use of wind 

machine for frost protection was demonstrated and evaluated. 

Many growers have transitioned to 

supplemental sensor technology, 

especially for frost alerts. This will 

become standard industry practice 

within the decade. The wind machine 

was not a viable option for cranberry 

growers due to cost and to functionality 

given bed layout. 

WSU AgWeatherNet 

station in Grayland 

An AgWeatherNet station was installed in the Grayland area 

to provide growers with critical, real-time climatological 

information need for irrigation, and frost and heat protection.  

The station was not installed early 

enough to benefit growers during the 

2014 season. Outreach efforts will be 
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To assist growers in extrapolating weather station data and in 

applying information to their individual farms, a dozen 

remote temperature data loggers were employed throughout 

Grayland area for comparative purposes.    

required in the future to help growers 

locate, interpret, and apply 

climatological data and to utilize 

predictive functions and temperature-

based models. 

IPM outreach New scouting and monitoring equipment was procured for 

the PCCRF to provide better IPM service to the industry 

service. 

This has been and will continue to be 

extremely valuable for IPM scouting on 

cranberry Tipworm. This pest is barely 

visible to the naked eye, and requires 

detailed monitoring work not assessable 

to growers.  Tipworm has and will 

continue to cause considerable crop 

damage.  

Cranberry Reference CD Responding to the need for a comprehensive anthology of 

cranberry production information, a search of research and 

extension programs throughout North America was 

performed.  The resulting Cranberry Reference CD is a 

compilation of publications, presentations, and photographs. 

In total, 149 credible references were identified from six 

universities, four federal and State agencies, three cranberry 

associations, and Agriculture and Agri-Food Canada. 

More than 150 CDs were distributed to 

cranberry producers.  The British 

Columbia Cranberry Growers 

Association requested a master copy of 

the CD from which copies were made 

and distributed to its membership.   It is 

proposed that the CD will be updated to 

include information from projects 

arising from the Specialty Crop Block 

Grant. 

WA Interim Standard 

775: Drainage Ditch 

Cover 

An engineering control to mitigate pesticide detections in the 

Grayland Drainage Ditch, growers have been cribbing and 

covering bog draining systems.  Installation has been done 

with cost-share from USDA-NRCS.  However, the practice 

standard had expired, and cost-sharing of a structure cannot 

be done on a management practice.  An interim standard 

(Code 775) was proposed and accepted. 

The USDA-NRCS Interim Standard 775 

will allow conservation district’s to cost-

share with growers in the installation of 

cribbing and covering structures.  The 

interim standard is permissible for three 

years.  Approximately 20 percent of 

Grayland growers must still install 

cribbing and covering on their bogs. 

 

 

Partners Role and Contribution 

Kim Patten, WSU Extension Project leadership, oversight, research and outreach 

Tom Hoffmann, WSDA Project leadership, oversight, and outreach 

Leigh Nelson, USDA-NRCS Statewide Irrigation 

Engineer 

Project outreach for design and acquisition of the new irrigation 

technologies, specifically irrigation system for the PCCRF 

Troy Peterson , WSU Extension Irrigation Specialist Project outreach for irrigation technology   

PCCRF Board of Directors Project support and direction, and oversight 

Mikel Burns, PCCRF accountant Project financial supervision / management 

Nick Haldeman and Chase Metgzer, WSU Research 

Technicians  

Project outreach, research, and implementation  

Nicole Brunner, WSHA Gras2p Coordinator GlobalG.A.P. program training organizer /provider 

Taylor McMillen, BSI America Food Verification 

Services, Inc. 

Global G.A.P. Certification Trainer 

Malcolm McPhail, grower, PCCRF board  Project oversight, in-kind labor and equipment for project   implementation  

Nancy Delvin, grower, GlobalG.A.P. local coordinator Review and edited GlobalG.A.P. documents; assisted and coordinated with 

GlobalG.A.P. program implementation 
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Mark Leingang, TransOlympic Engineering, Inc. Engineer with design firm for pesticide storage structure 

USDA-NRCS State and Regional staff ( Molly 

Dawson, Nick Somero) 

Review of project design specifications for pesticide storage structure 

 

This project did not benefit any non specialty crops; it only benefited the cranberry industry. 

GOALS AND OUTCOMES ACHIEVED 

Outcome 1: Increase awareness of alternative cost-effective methods to achieve chemigation compliance and irrigation 

distribution uniformity.  

 

Numerous outreach efforts were made to enhance awareness and offer grower-assisted assessments.  Our target was to 

achieve >80% growers with a high level of awareness.  Although this number is hard to accurately quantify, more growers 

are talking about compliance and irrigation uniformity than previously, and surveys indicate that we have achieve that 

goal.   Since the demonstration of the mobile chemigation unit two years ago, A&L Supply (fabricators of the unit) has 

received orders for four units similar to the demonstration unit.  Furthermore, numerous other growers have built their 

own chemigation units.  Using dye to demonstrate the detrimental effect of run times (point of injection to first nozzle in 

beds) on pesticide efficacy, growers are installing satellite injection points at individual beds.  A longstanding but illegal 

practice, growers are modifying their chemigation systems to relocate the injection port from suction side of the irrigation 

pump.  To achieve compliance with federal and state regulations, growers in the Grayland are renovating their 

chemigation systems with alternative injection systems, including Venturi devices and positive displacement pumps. 

 

The project team in collaboration with USDA-NRCS and WSDA devised an engineering schematic for a barometric loop 

as an alternative device to the irrigation mainline check valve.  The barometric loop exceeds criteria specified by the U.S. 

Environmental Protection Agency when used for chemigation.  Owning to its simplicity and low cost, it is the preferred 

system among cranberry producers to meet the intent of the Washington State Chemigation Rule. 

 

Outcome 2: Develop an audit tool to be used by growers to assess production practices relative to established 

environmental and sustainability standards. 

 

Ocean Spray Cranberries, Incorporated, has coordinated and implemented an audit verification program with a focus on 

best agricultural practices to verify that cranberries are produced, packed, handled, and stored in the safest manner 

possible to minimize risks of microbial food safety hazards.  All the Cooperative’s fresh fruit growers passed the USDA 

CranGAP audit.   This was achieved with a tremendous invest in time, effort, and resources by the Cooperative.  This 

training was attended by 90% of the independent cranberry growers in Washington.  All the major fresh fruit growers 

were inspected under USDA GAP audit criteria and are likely to pass (final results pending).  Anticipating the adoption of 

the only internationally accredited certification program; a GlobalG.A.P. standard for the cranberry industry was 

developed.  Training was provided on the certification protocols and audit process. 

 

Outcome 3: Increase grower likelihood of adoptive compliance practices. 

 

Cranberry growers in Washington State are striving to be compliant with federal and state laws and rule that regulate 

pesticide use.  Attentiveness to and adherence with pesticide regulations are based farm inspections by WSDA Pesticide 

Compliance Unit, participation in waste pesticide collection programs, implementation of a pesticide container recycling 

program, outcome of WSDA surface water quality monitoring  in the Grayland area, and assertions in grower surveys.  

Compliance also depends on which practice.  Some of the easier ones have a high rate of adoption (e.g., IPM, pesticide 

storage clean-up, assessment of irrigation distribution uniformity, and verifying chemigation calibration).  Those requiring 

considerable fiscal expenditures, like chemigation equipment installation and retrofit, are less successful, but are still 

improving.  With the revised USDA-NRCS pesticide storage standard, the availability of building schematics designed by 

a professional engineer, and access to cost-sharing through USDA-NRCS EQIP, the feasibility and likelihood of 

compliance with pesticide storage will increase. 
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Outcome 4: Develop incentive-based, cost-share program. 

 

This outcome was limited to agrichemical handling facility.  This was complicated by USDA-NRCS Conservation 

Practice Standard 309 that required a 100-foot setback distance from a surface water body.  The setback was untenable for 

cranberry growers.  However, USDA-NRCS revised the standard, incorporating a setback provision of 10 feet that is 

specific to cranberry farms.  The structure design team and a civil engineering firm applied the revised practice standard 

in developing engineering plans that are compliant NRCS specifications, and thus permissible for cost-sharing.  

 

Outcome 5: Increase the number of irrigation systems with a distribution uniformity that correspond to NRCS standards. 

 

This outcome is approaching completion.  Several farmers signed up for free distribution uniformity assessments, and 

many more are completing them on their own.  The general criteria for distribution uniformity are based on USDA-NRCS 

Conservation Practice Standard 442: Irrigation System, Sprinkler, which is 85 percent for solid set systems.  Distribution 

uniformity is critical for frost control, plant cooling, pesticide and fertilizer efficacy, and supplemental water applications 

(based on evapotranspiration).  As irrigation uniformity becomes more of an issue affecting the cranberry growers’ bottom 

line, more irrigation system assessments will be completed. 

 

Outcome 6: Increase the number of cranberry farms that are in compliance with regulations governing pesticide use and 

chemigation. 

 

When conducting ag use inspections, WSDA Compliance Unit staff evaluate the application process and apparatus 

configuration and assess applicator knowledge regarding pesticide label instructions and state pesticide regulations.  Also, 

GlobalG.A.P. compliance criteria specify that plant protection products be used in accordance with label instructions.   

WSDA is currently conducting Ag use inspections on cranberry operations in the Grayland area, which includes an 

assessment of chemigation systems.  Approximately 25 percent of chemigation applications are currently compliant.  

Using compliance inspections and outreach efforts, 65 percent compliance will hopefully be achieved by early 2015.  Full 

compliance is targeted for early 2016. 

 

Long Term  Expected Measurable Outcomes Summary of  Progress 

Cranberry farms exceeding USDA-NRCS 

distribution uniformity standards for irrigation 

(Code 442). 

Growers are aware of the standard.  Distribution uniformity standards are 

exceeded in new bed renovations.  However, due to cost of renovations and to 

low crop prices, progress towards this outcome will be slow.  

Cranberry farms in compliance with pesticide 

regulations, especially chemigation. 

Incited by certification compliance criteria in USDA GAP and GlobalG.A.P. 

compliance with pesticide regulations has been emphasized among fresh fruit 

growers, and progress is being made.  Many fresh fruit growers have achieved 

compliance.  Additional compliance is being accomplished by means of WSDA 

inspections.  

Project Activity Accomplishments 

Organize Technology Assessment & Project Outreach Team Achieved 

Provide on-going outreach on specific components of project using 

meetings, email, websites, field days, and workshops 

Achieved 

Assess PCCRF irrigation and chemigation systems Achieved  

Evaluate irrigation distribution uniformity, chemigation efficiency, and 

pumping efficiency across multiple grower sites 

Yes, but not fully completed due to Project 

Coordinator leaving 

Design, construct, and demonstrate a chemigation demonstration unit Achieved  

Install, test, and demonstrate irrigation backflow system, satellite injection 

points for chemigation, and pesticide storage equipment at PCCRF 

Achieved  
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Research Farm.  Compare the effectiveness and suitability of different 

chemigation units vs. grower standards. 

Write guidance criteria for cost-share incentive program Yes (for Pesticide Storage) 

Publish “Generally Accepted Ag Management Practices for Cranberry 

Production” 

Project was modified when Ocean Spray 

Cranberries elected to develop its CranGAP 

audit verification program, a USDA GAP 

based scheme.  Project team cooperated 

with Ocean Spray in instituting CranGAP. 

Publish Cranberry Production Sustainability Certification Achieved (published Global CranG.A.P.) 

Evaluate adaption feasibility of innovative practices and ID technology 

transfer strategies  

Partially achieved  

Project Goals Target Accomplishments 

Increase grower awareness of 

alternative cost-effective methods  to 

achieve chemigation compliance and 

irrigation uniformity 

>80 % growers 

with high level of 

awareness of 

viable alternative  

This outcome has been completed, and there is >80% 

growers with high level of awareness.  In addition, due to 

on-farm compliance inspections by WSDA Compliance Unit 

staff with Grayland growers, awareness is close to 100%.    

Develop a self-assessment audit tool 

to be used by growers to evaluate 

production practices relative to 

established environmental and 

sustainability standards 

30% of WA 

cranberry growers 

will complete the 

self-audit 

This was achieved with the developed of two audit 

certification programs: Ocean Spray Cranberry’s CranGAP 

and the project’s Global CranG.A.P.  100% of fresh fruit 

growers were audit using either the USDA GAP-based 

CranGAP or the Global CranG.A.P. 

Increase grower likelihood of 

adoptive compliance practices  

>40%  With USDA GAP inspections of fresh fruit growers, 

compliance likelihood was assured for practices of major 

significance.  This represents two-thirds of the industry.  

Develop incentive-based, cost-share 

program  

Write criteria by 

12/2012 for 2013 

proposal 

This outcome was limited to just the agrichemical handling 

facility. USDA-NRCS adopted an exception specific to the 

cranberry industry.  The exception reduced setback distance 

for a pesticide storage structure from a body of water from 

100 feet to 10 feet. With the exception, a set of engineered 

plans, consistent with this goal, were developed.  

Increase the number of cranberry 

farms that have irrigation distribution 

uniformity exceeding USDA-NCRS 

Conservation Practice Standard 442 

 >10% by 2013 On-going offers were made for growers to sign up for a free 

uniformity assessment.  85% of those requesting an 

assessment were completed.  Outreach efforts on how to 

conduct an assessment with recommendations to achieve 

desired uniformity were conducted annually.  An Excel-

based application was developed to assist with calculations. 

Increase the number of cranberry 

farms that are in compliance with 

pesticide regulations, particularly 

chemigation 

>20% by 2013 100% of fresh fruit growers passed a USDA GAP 

inspection.  WSDA compliance inspection in 2014 indicated 

that about 25 percent of farms where in compliance with 

chemigation rules.  With outreach activities, compliance is 

anticipated to exceed 60% by early 2015, and full 

compliance expected by early 2016.  Most systems will 

utilize the barometric loop to achieve compliance. 

Expected Measurable Outcome 

Target 
Baseline Data Gathered Targets Achieved 
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>80% growers aware of alternative of 

methods to achieve chemigation 

compliance and irrigation distribution 

uniformity 

Grower surveys were conducted for 

baseline; 38% of respondents used 

cup test method while 27% used a 

visual assessment, 35% never 

conducted an assessment. The 

baseline survey was specious in that 

an assumption was made that 

growers were adept with 

assessment methodology; they were 

not.  In fact, grower assessments 

were 10 to 20 percent higher than 

actual. 

The process was demonstrated twice: Long 

Beach and Grayland.  The process was 

observed by at least 85% of WA cranberry 

growers.  The process comprised a 

presentation at a workshop, as well.  An 

Excel-based application was developed to 

assess with complex calculations, the first 

of its kind.  Garnered from conversations, 

about 50% of growers have performed 

distribution uniformity assessments on 

bogs. 

>30% of WA growers will use an 

audit verification tool to assess 

production practices relative to 

standards 

No audit scheme existed from 

which to establish a baseline. 

Two audit certification programs now 

exist.  The project-developed Global 

CranG.A.P. and Ocean Spray Cranberry’s 

CranGAP.  Twelve growers completed the 

GlobalG.A.P. audit certification.  100% of 

fresh market producers completed the 

Ocean Spray scheme. 

40% of growers likely to adopt 

compliance practices   

Grower surveys conducted to set 

baseline with <10% of respondents 

indicating likely to adopt  

From system inspections conducted by 

WSDA Compliance Unit staff, about 25% 

of chemigation systems are compliant.  

With outreach efforts, a goal of 65% 

compliance is anticipated by early 2015, 

and 100% by early 2016. 

Develop an incentive-based, cost-

share program  

Relevant cost-share program 

assessed and pesticide storage 

facility was determined from a 

needs assessment 

Collaborating with USDA-NRCS, 

untenable provision in Conservation 

Practice Standard 309: Agrichemical 

Handling Facility was resolved.  A clause 

was added that is specific to cranberry 

operations to reduce setback from surface 

water bodies.  A civil engineering firm has 

developed construction plans that are 

consistent with NRCS criteria, thus 

eligible for cost-share. 

>10% of cranberry farms that have 

irrigation distribution uniformity 

exceeding USDA-NCRS 

Conservation Practice Standard 442 

Conducted uniformity audits.  <5% 

exceeded the USDA-NRCS 

standard of 76% 

Post-irrigation system audit assistance with 

growers increased distribution uniformity 

to 80%.   Essentially 100% of growers are 

aware of the standard. 

>20% cranberry farms in compliance 

with pesticide regulations, especially 

chemigation 

Self-auditing data for baseline data 

not available.  Any data would be 

confounded in that growers are not 

aware of chemigation system 

requirements, despite their 

affirming assertion.  WSDA 

inspections of chemigation system 

inspections estimated 25% 

compliance. 

Prompted by WSDA outreach activities, 

compliance by Grayland producers is 

expected to be 65% by early 2015 and 

100% in 2016. 
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BENEFICIARIES 

Beneficiaries Benefits 

Washington cranberry industry  Awareness of and training in new technology and equipment for irrigation, chemigation, soil 

moisture and frost monitoring, pest management, pesticide storage, and pesticide safety 

 Training in USDA GAP and Global G.A.P. performance criteria and knowledge of audit 

certification process 

 Access to new WSU Ag WeatherNet Station, Global G.A.P. Training Manual for cranberry 

production, educational videos , safety posters, USDA-NRCS specifications for pesticide 

storage shed, and industry-wide pesticide container disposal system 

Pacific Coast Cranberry 

Research Foundation 
 State of the art irrigation and chemigation system, and monitoring equipment to provide new 

capability for research and outreach 

  New IPM equipment for industry research and outreach 

Surrounding communities  Reduced environment risk to pesticide due improved IPM practices, waste pesticide disposal, 

and empty pesticide container recycling 

 Access to climatological information from WSU AgWeatherNet station near Grayland 

Other specialty crop growers  Agriculture Safety, Health, and Hygiene Video used by industry to comply with WA State 

Labor and Industries employee safety training, Pesticide Storage Shed Design for NRCS EQIP 

cost-sharing 

 

This project emphasized mostly on transitioning the cranberry industry towards adoption of conventional production 

practices concerning irrigation and pest management.  Adoption of new practices is a long-term goal and difficult to 

quantify within the scope of this project.  Adoption of practices were quantified by grower surveys and by the number of 

grower participating in certain practices, such as waste pesticide collection program, empty pesticide container recycling, 

or passing USDA GAP or GlobalG.A.P. audits.  These data were provided above.  Appraised during the initial inspection, 

WSDA staffs determined about 25% of the chemigation systems in the Grayland area were compliant with federal and 

state regulations.  With outreach activities, 100% compliance will be achieved in 2016.  In this same area, grower 

practices in the storage of pesticide containers were fully compliant with state rule. 

 

The economic impacts of the project can be described in enhanced crop production or increased crop value.  The increased 

in project-related crop production is difficult to assess.  On the other hand, there is a significant difference for USDA GAP 

and GlobalG.A.P. certified cranberries vs. non-certified.  Ocean Spray Cranberries (hereinafter, cooperative) required all 

fresh fruit grower to pass a USDA GAP certification audit.  The difference in the cooperative’s pricing structure between 

process and fresh market is about $0.15 per pound.  Based on the average amount of the cooperative’s fresh fruit grown in 

Washington State each year, this represents a $0.5 million per year advantage to cooperative growers.  For the non-

cooperative growers, the difference in price between processed and fresh is approximately $0.45 per pound.  This 

represents a $0.25 million per year impact to non-cooperative growers in Washington.  In summary, this project had 

considerable direct economic impact to the cranberry industry in Washington State. 

 

LESSONS LEARNED 

 Development of USDA-NRCS standards and specification for a cost-share program can accelerate practice adoption, 

and may often be the only way to obtain adoption or to transition practices. 

 This project exposed the grower community to many new technologies that they could implement.  Success of that 

implementation was limited if technology, such as irrigation and monitoring equipment, was not cognizant of or 

attending to the comfort level of the grower community.  Simple, cost-effective technologies, on the other hand, were 

easily validated and quickly adopted. 

 Early industry adopters and industry leaders are fundamental to practice acceptance and adoption. 

 Educational outreach within an aged grower community cannot depend on technology, especially social media.  Less 

than half of the industry was comfortable with email, and less than 3% were comfortable with Twitter. 

 Technology transfer within an aged grower industry that is already marginally profitable is a slow process. 
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 Adoption of costly practices will only be successful if driven by the market or regulatory compliance.  Self-certification, 

although useful, have limited usefulness – other than preparation for third-party audits. 

 Market mediated compliance, such as GlobalG.A.P. requirements, is the most effective means to effect change and to 

implement industry technology transfer on a large scale.  To a certain fraction of the grower community, the 

complexities of these requirements will remain too difficult and cumbersome to adopt, regardless of the training and 

resources provided.   

 

Implementing  high-tech irrigation pumps, controller and values resulted in numerous system failures on the PCCRF farm, 

including one year of crop loss and numerous repair cost. These systems were not anticipated present operational 

problems that over-rode any of their many advantages.  These problems would prevent grower from readily adopting this 

technology.  

 

We only were able to obtain partial achievement of the following Outcome: Evaluate adaption feasibility of innovative 

practices and ID technology transfer strategies. Even with an extension, this grant was not long enough to properly 

evaluate all of the innovative practices and technologies we assessed and/or employed.  Several were practices were able 

to immediately assess, such as portable chemigation unit.  Others, like the Grayland AGWeatherNet station or Pesticide 

Shed design specification, will require a decade to assess how many growers use or implemented these practices/designs.   

CONTACT PERSON 

Kim Patten, Extension Professor 

 360-642-2031 

pattenk@wsu.edu 

 

ADDITIONAL INFORMATION – See Attachment B 12-25-B-1262 Cranberries 

In-kind labor: 

 Project outreach and oversight  

o Technology Transfer team meeting: WSU, WSDA and NRCS team - 100+ hours total (not used in match) 

o WSU Extension (not used in match) 

 Irrigation outreach - 40 hours 

 Pest management outreach - 40 hours 

 Project coordination and outreach - 100+ hours 

o NRCS (not used in match) 

 Irrigation systems - 40 hours for irrigation system design and review outreach.   

 Pesticide storage shed - 20 hours for design review 

o WSDA (not used in match) 

 Compliance inspections and outreach activities - 240+ hours 

 GlobalG.A.P. process coordination, oversight, and review - 60 hours 

 Resource development, educational material preparation, and outreach - 150+ hours 

 Program coordination and stakeholder collaboration - 100+ hours 

 Writing reports and correspondence - 45 hours 

o GlobalG.A.P. coordinating with Grayland growers - 20 hours 

o PCCRF 

 Project review and oversight by Board members - 60 hours 

 Grayland grower, Kevin Hatton, provide the land and maintenance for the WSU AgWeatherNet station 

in Grayland - 20 hours 

 

In-kind Cash from PCCRF (Total: $25,291) 

 Accounting - $2,252.16 

 Fieldwork for irrigation system installation - $9,984.00 

 Equipment - Berkely pump at $10,085.40  

 Supplies - ATT contract at $390.60 

 

mailto:pattenk@wsu.edu
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Project Title: Retail Training in Care, Handling and Merchandising – Seminars and DVD 

 

Partner Organization: Washington Apple Commission (WAC) 

 

PROJECT SUMMARY 

Modern retailers (hypermarkets and supermarkets) in developing markets have limited exposure to the design layout and 

merchandising ideas of US fresh produce in their stores. Most of the fresh produce sections in these outlets are not designed 

to maximize sales. In addition, produce handling and training need to be intensified at the store level since most retail 

produce staff lack proper handling and merchandising skills. Modern retailers are increasing their share of fresh produce 

sales at the expense of traditional wet markets.  Improved produce handling and display will accelerate this process.  High 

quality Washington apples, Northwest Pears, Northwest Cherries and Washington Potatoes will be  major beneficiaries of 

market share growth by the modern retail sector with our longer shelf life, better appearance, and timely delivery versus 

cheaper source origin produce that lacks the high quality image and characteristics of US produce. 

 

PROJECT APPROACH 

This was a two pronged effort to provide reinforcement of the previous training using the DVD, which will be distributed 

to retailers in markets that have previously received training (and a “take-away” for future training seminars), as well as 

continue the highly successful training to key retailers in at least 4 emerging markets in produce department layout design 

and produce handling.  In countries where the training has been conducted, we will focus on expanding the program to new 

market regions and/or retailers.   In addition to this, a professional DVD will be produced to provide reinforcement of the 

key training points, as well as a tool for reaching those unable to participate in the seminars.  The DVD will be professionally 

produced, directed and edited, and use a combination of b-roll footage from participating organizations archives as well as 

a professional actor to act as a trainer.  The DVD will use sub-titles in the languages of at least the top 10 export markets of 

the participating commodities in order to be a stand-alone training tool.  In order to maintain continuity, as well as minimize 

cost, the DVD will need to condense the most important points/key topics into a viewer-friendly communications piece that 

we anticipate being 20-30 minutes in length (versus 3 ½ hours for the seminar plus the in-store practical training) 

 

In countries where the retail training was previously conducted (China and India Sub-continent), the focus was on expanding 

the program to new market regions and/or retailers not previously reached.   Workshops were conducted in four emerging 

markets:     

China- Three workshops were conducted in China, with 154 participants attending from three different retail companies. 

Russia- Five workshops were conducted, with 109 participants attending from six different retail groups. 

India/Sri Lanka region - Five workshops were conducted, with 236 participants attending from fifteen different retail 

groups. 

Vietnam - Six workshops were conducted, with 222 participants attending from eighteen different retail groups. 

 

In order to reinforce the information in the training seminars, the grant also sponsored joint display contests (product 

availability permitting) for Washington apples, Northwest Pears, Northwest Cherries and Washington Potatoes at the 

retailers that participated.  A summary of the results is below: 

 

China – The contest was conducted in November 2010 and generated a total sales increase of 188%. 

Russia – Unfortunately, contests could not be held in Russia due to lack of participation by the retailers.  This is a new 

concept and was not one they were willing to implement due to store policies that discourage this type of activity. 

India – The contest was held in March of 2012. The Contest generated over 38% average increase in sales among the 

participating retailers. 

Vietnam – The contest was held in February and March of 2012. The Contest generated over 68% increase in sales. 

 

In addition to this, a DVD was produced to provide reinforcement of the key training points, as well as a tool for reaching 

those unable to participate in the seminars.  “Getting the Most from Your Produce:  A certification course on fresh produce 

handling & display” was professionally produced, directed and edited, and uses a combination of b-roll footage from 

participating organizations archives as well as demonstration of the key concepts in an actual retail store environment.  The 

key concepts included in the DVD are:   
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1. Introduction and Product Information (this includes information about the four participating commodities),  

2. Health and Safety in Your Store  

3. Managing for Quality of Product 

4. Handling and Display 

5. Promotions and Increasing Profitability 

6. Customer Focus 

 

The DVD uses sub-titles in the languages of the top 10 export markets of the participating commodities (English, Spanish, 

French, Arabic, Russian, Tamil (South India/Sri Lanka), Hindi, Malaysian, Formal Chinese (Taiwan), Simplified Chinese 

(HK/China), Indonesian, Thai and Vietnamese) in order to be a stand-alone training tool.  In order to maintain continuity, 

as well as minimize cost, the DVD condenses the most important points/key topics into a viewer-friendly communications 

piece that is 20-30 minutes in length (versus 3 ½ hours for the seminar plus the in-store practical training).   

 

In 2012, due to completion of the original work plan tasks under budget, an amendment to K737 was signed in August 2012 

to create a web-based multi-lingual testing and certification website.  WAC contracted to provide a website portal where 

the project target audience of retail produce department staff are able to a) view the video and b) take a certification test.  

Upon successful completion of the test, users have the opportunity to print out a certificate of completion.  The contractor 

also provided site analytics to measure usage and provide feedback on country by country basis for follow-up.  The site 

www.nwfreshproduce.com has been completed and translated into 11 languages:  Spanish, French, Arabic, Russian, Hindi, 

Malay, Traditional Chinese, simplified Chinese, Indonesian, Thai and Vietnamese.  We were unable to finalize an online 

format that would provide consistent results for Tamil and therefore dropped that language from the training. 

 

The grant funds for this project only benefitted specialty crops. 

 

GOALS AND OUTCOMES ACHIEVED 

All tasks in the original work plan for were completed.  Retail Training seminars were conducted in 2012, and a retail 

training DVD was planned, filmed and distributed to WAC representatives for use in their markets.  Due to completing the 

original work plan tasks under budget, an amendment to K737 was signed in August 2012 to create a web-based multi-

lingual testing and certification website.  The site www.nwfreshproduce.com has been completed and translated into 11 

languages:  Spanish, French, Arabic, Russian, Hindi, Malay, Traditional Chinese, simplified Chinese, Indonesian, Thai and 

Vietnamese.  The website has been launched, and WAC representatives are conducting outreach activities with the trade in 

their respective markets to familiarize them with the site.   

 

Improved sales were not the only benefit of the workshops, although this was a key goal.  For example, in China, retail 

display competitions, judged on key messages in the workshops, encouraged many creative displays, as well as achieving 

significant increases in sales. Six retailers reported increased sales by over 200% in the three months after the original 

workshops. In addition, they reported allocating between 10% and 15% more space to Washington apple displays, as well 

as reducing shrink by between 4% and 8%. 

  

In India, a leading retailer reported increases in produce department sales of over 40% within days of the workshop, through 

advice on better merchandising and display during a post-workshop store visit. 

 

In Sri Lanka, new relationships have been established by the WAC in-country representative with one of the major retail 

chains, as a result of the workshops, leading to requests for promotion activities and other support. 

 

A feature of all the workshops has been the ability to customize the content for each participating retailer. This has been 

achieved through both pre- and post-workshop store visits, built around four-hour workshops.  

In addition, workshop content has been developed from a retailer rather than supplier perspective, in consultation with the 

four commodity boards and the WAC in-country representatives.  

 

Participating retailers in each country have also provided feedback on the workshops, resulting in additional information 

being included, such as how to improve customer service and manage shrink. 

http://www.nwfreshproduce.com/
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BENEFICIARIES 

By the time Washington apples, Northwest Pears, Northwest Cherries and Washington Potatoes reach the retail shelves in 

foreign markets, they are high value items that, if mishandled, can cause significant losses to the store’s produce department.  

This makes retailers hesitant to handle the product and in turn can mean limited opportunities through these important 

market sales channels for Washington apples, pears, cherries and potatoes.  Therefore, this project has benefited all of the 

aforementioned from the involved Washington State commodities to the retailers with improved care and handling skills in 

order to increase their profitability.   

Below is the most recent data we gathered from Google Analytics.  150 tests created and 91 were completed. 

  1.       Tests taken and completed by country. 

 China - 10 tests (7 completed) 

 Costa Rica - 1 test (1 completed) 

 Dominican Republic -  2 tests (1 completed) 

 England - 3 tests (3 completed) 

 India - 22 tests (15 completed) 

 Lebanon - 1 test (1 completed) 

 Mexico - 26 tests (22 completed) 

 Malaysia - 2 tests (1 completed) 

 Russia - 6 tests (5 completed) 

 Saudi Arabia - 3 test (0 completed) 

 Taiwan - 51 tests (30 completed) 

 Thailand - 3 tests (1 completed) 

 UAE - 4 tests (0 completed) 

 USA - 5 tests (4 completed) 

 UK - 1 test (1 completed) 

 Vietnam - 1 test (1 completed) 

 2.       114 retailers registered have registered so far, but we don’t know the actual retailer name. Following is a 

breakdown of the retailers that have registered by country: 

 China - 12 

 Costa Rica - 1 

 Dominican Republic - 2 

 England - 1 

 India - 19 

 Lebanon - 1 

 Mexico - 18 

 Malaysia - 1 

 Russia - 5 

 Saudi Arabia - 4 

 Taiwan - 31 

 Thailand - 2 

 UAE - 6 

 UK - 3 

 USA - 9 

 Vietnam - 1 

The site was visited 330 times by 212 unique users. There were 2,949 page views for an average of 8.94 pages viewed per 

session. 61.5% of the visits were new users and 38.5% were returning visitors. The average user spent 1 minute, 42 

seconds per page, which falls in line with the testing format. 

 61% of the visits were from the age group of 18-34. They were 54.1% male and 45.9% female. 

 The top 10 countries that most visited the site were: 

 

Country # visits % new sessions New Users Pages/session 
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Taiwan 109 59.63% 65 10.74 

India 43 74.42% 32 9.02 

Saudi Arabia 38 76.32% 29 4.76 

Mexico 36 50% 18 12.61 

United States 30 76.67% 23 4.07 

Russia 15 6.67% 1 18.60 

United Arab Emirates 13 30.77% 4 7.23 

China 13 61.54% 8 3.15 

United Kingdom 13 69.23% 9 9.85 

Malaysia 9 55.56% 5 6.11 

Totals 330 61.5% 203 8.94 

The site was accessed most often from a desktop computer: 238 (72.1%). It was accessed via a mobile phone or tablet 92 

times (27.9%). 

 

LESSONS LEARNED 

Not only did we learn the importance of educating retailers about care and handling, we learned that they were excited to 

have this information.   Having the benefit of receiving a Certificate of Completion, and a sense of accomplishment went 

far further than we ever expected.   

 

John Baker suggested the best mix of participants involved produce staff, with the practical skills, senior managers, who 

could make decisions for change, HR/training managers, who could spread the information through their organizations, and 

marketing department staff, who learned how to effectively link products with promotions. 

 

Importantly for products from the Pacific Northwest, the workshops highlighted the fact that price was not the only driver 

of sales.  

 

For example, in almost every country where the workshops were held, Washington apples were in strong competition with 

much cheaper apples from China, other countries and local production, yet the market for Washington apples was strong 

and growing. 

 

CONTACT PERSON 

Danelle Huber 

509-663-9600 

Danelle.Huber@waapple.org 

 

   

mailto:Danelle.Huber@waapple.org
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Project Title:  Chinese Brewery Education & Promotion of American Hops 

 

Partner Organization:  Hop Growers of America (HGA) 

 

PROJECT SUMMARY 

WSDA awarded $120,913 in Specialty Crop Block Grant Program (SCBGP) funding to the Hop Growers of America 

(HGA) in October 2011 to support HGA’s project entitled “Chinese Brewery Education & Promotion of American Hops.”  

Work on this project ran from October 2011 to March 2013.  The purpose of the project was 1) to gain a better understanding 

of hop usage in China; 2) to increase awareness of American hops among China’s largest breweries, 3) to provide technical 

support to China’s largest breweries, and 4) to increase the trial and purchase of American hops in China during the term of 

the project and beyond.   

 

Chinese beer production has grown by over 100% in the last decade and is now more than double that of the U.S.—the 

world’s second largest beer producing country.  While China’s relative slowdown in beer production growth in 2012 (just 

2.5%) may have been inevitable given the dramatic rise of the last ten years, most industry observers expect growth to 

continue over the next decade given China’s relatively low per capita beer consumption rate, which is half that of the U.S. 

and most countries in Europe.  Even if growth continues to slow, China’s immense beer production baseline translates into 

huge new volumes with just low single digit growth.  Last year’s 2.5% growth, for example, yielded 12.1 million new 

hectoliters of beer production, which accounted for 53% of the world’s total net new production.  China is truly the global 

engine for expanding beer production, which makes it a vital market for U.S. hop farmers.   

 

At the outset of this project, most Chinese brewers lacked awareness of American hops, especially aroma varieties.  Chinese 

breweries rely heavily on Chinese-grown hops, but have also started using more imported hops over the last decade due to 

rapid beer production growth.  These imports, however, have become increasingly skewed toward European varieties from 

Germany and the Czech Republic.  Europe’s traditional influence on brewing in China has left a legacy in which Chinese 

brewers are often more familiar with—and have more experience using—European varieties. Indeed, many of China’s 

largest breweries were originally established by Europeans in the early 20th century.   According to Global Trade Atlas, the 

U.S. accounted for just 12% of all hops imported by China in 2011 and 2012.  Germany and the Czech Republic accounted 

for a combined 87% market share.  A major impetus for this project was that HGA believed that the U.S. should be able to 

capture a much larger share of China’s imported hop needs, and that expanding that share would be important to ensure 

future growth and profitability for Washington’s hop growers.   

 

This project was timely given China’s increasing reliance on imported hops in recent years.  While Chinese-grown hops 

still account for the vast majority of hops used by China’s breweries, Chinese hop farmers have not been able to keep up 

with brewery demand.  Furthermore, as large multinational brewing groups continue to invest in China’s brewing sector, 

Chinese breweries will increasingly seek to diversify their hop suppliers and have access to the quality and consistency that 

only the U.S. and Europe can offer.  If European suppliers cement their existing relationships and role in the Chinese market, 

U.S. hop growers and exporters could lose the chance to increase their market share.  It is with this background and 

motivation that HGA launched this project.   

 

This project was not built on a previously funded SCBGP project. 

 

PROJECT APPROACH 

The project was officially launched in December 2011 and ended in March 2013.  It was broken down into five phases: 1) 

building a team and conducting research; 2) developing marketing materials and leading a technical seminar on American 

hops; 3) meeting with individual breweries at their company headquarters and advising them on recipe formulation using 

American hops; 4) conducting co-brews with select breweries; and 5) surveying brewery and hop dealer contacts to measure 

the impact of the project’s efforts. 

 

HGA hired Bryant Christie Inc. (BCI) in December 2011 to manage the execution of the overall project, provide strategic 

guidance, and to travel to China to represent HGA.  HGA also hired Dr. Patrick Ting and Yan Gao in February 2012 to 

round out its team for this effort.  BCI was in charge of managing Dr. Ting and Mr. Gao, as well as reporting quarterly to 
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the HGA board of directors on progress made during the project.  Michael Schadler was the BCI lead on this project.  Mr. 

Schadler has over six years of experience marketing hops internationally through other work BCI does on behalf of the hop 

industry. 

 

Dr. Ting, who is originally from China, was the lead brewing consultant for HGA on this project. He retired from 

MillerCoors in January 2012 after working as a hop chemist in Wisconsin for 34 years.  Dr. Ting was involved in all 

elements of the SCBGP project.  He took the lead in content development for brewery presentations and marketing materials, 

and he was also the main speaker at HGA’s September 2012 technical seminar in Beijing.  Dr. Ting was instrumental in 

developing recipe formulations and providing technical advice to Chinese breweries during the project.  He also provided 

HGA with legitimacy in China, as he is a world-renowned Mandarin-speaking hop scientist who is well known in Chinese 

brewing circles.  Dr. Ting’s reputation and connections opened doors in China for HGA that would have otherwise been 

hard to open.   

 

HGA hired Yan Gao to be its on-the-ground representative in China.  Mr. Gao is a pioneer of the Chinese craft beer 

movement.  In 2008, Mr. Gao started the first craft/microbrewery in China – Oktoberfest Brewing Co. of Nanjing.  He is 

also the author of the first craft brewing instruction book to be published in Chinese, titled “Get Your Own Brew!” Yan 

Gao and his staff were involved in all aspects of this project, including: 1) designing and printing HGA’s marketing 

materials; 2) recruiting brewery participants for the seminar; 3) planning and executing all logistics of the seminar; 4) 

distributing hop and beer samples; 5) coordinating and leading the HGA visits to breweries; 6) participating in co-brews 

with the Yanjing and Tsingtao breweries; and 7) surveying breweries and hop dealers in China at the beginning and end of 

the project. 

 

In February 2012, the team developed a preliminary list of Chinese brewers, hop merchants, and beer media that would be 

targeted throughout the year.  A press release in Mandarin and English was then sent out to these contacts.  Mr. Gao met 

with breweries and hop dealers in China to compile research and establish relationships.  In April 2012, Dr. Ting traveled 

to Shanghai and Nanjing to meet with Yan Gao to discuss HGA’s strategy and to begin brainstorming the Chinese 

educational materials.  During the trip they also met with a number of breweries to discuss collaboration on the HGA project.   

 

These preparations led up to a “USA Hops” technical seminar and beer tasting event hosted by HGA at the China Brew 

Expo in Beijing on September 19, 2012.  Over 70 brewers and hop trade personnel attended the HGA seminar.  Breweries 

represented in the audience included: Tsingtao, Yanjing, Zhujiang (Pearl River), Zhaoqing Blue Ribbon, Snow, AB InBev, 

and Asahi.  Hop dealer companies included: Hopsteiner, Barth-Haas, Yakima Chief, Leebo Megahops, and Yumen Tuopu.  

Top officials from the China Alcoholic Drinks Association also attended, as did journalists from China Food Industry 

Magazine, China Central TV-7, Consumer’s Daily, and Beijing TV.   

 

The seminar began with an introduction from Ralph Bean, the director of the Agricultural Trade Office at the U.S. embassy 

in Beijing.  Mr. Schadler then provided background as to HGA’s role and objectives in China.  The bulk of the presentation 

was given by Dr. Ting in his native Mandarin.   The presentation provided an overview of the American hop industry—

highlighting U.S. innovation, quality consistency, breeding efforts, and geographic diversity.  The seminar then highlighted 

six American hop varieties: Cascade, Centennial, Chinook, Mt. Hood, Sterling and Willamette.  Hop samples of these 

varieties were distributed to the seminar participants.  Dr. Ting commands enormous respect in China and it was clear from 

the number of questions he received following his presentation that there is great interest in American hops in China.   

 

The second half of the seminar was dedicated to a tasting of sample beers that were specially brewed for the seminar.  The 

beers included:   

 

 Mt. Hood Pilsner – brewed by Beijing Yanjing (China’s third largest brewery) 

 Sterling Pilsner – brewed by Beijing Yanjing 

 Willamette Pale Ale – brewed by Leon Mickelson (a New Zealand born brewmaster who runs “The Brew” in 

Shanghai) 

 Cascade IPA – brewed by Leon Mickelson 
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 Cascade Pilsner – brewed by Yan Gao’s brewery 

 Cascade/Willamete “Baby IPA” – brewed by Yan Gao’s brewery 

 

Additionally, HGA (with the assistance of Gao, Ting, and BCI) developed a Mandarin-language marketing brochure for 

HGA, which was distributed at the seminar.  This provided information on the six hop varieties highlighted in the seminar, 

as well as general information on the U.S. hop industry. 

Following the seminar, HGA hosted a dinner for brewers and hop dealers at the Pass-by Bar and Restaurant in a historic 

district of Beijing.  The Pass-by Bar is known for carrying imported craft beer from all over the world.  It was a great venue 

for HGA’s objectives and a nice way to further build relationships with the Chinese industry.  

 

In December 2012, Schadler and Ting returned to China to conduct more customized and intimate meetings with individual 

Chinese breweries at their respective company headquarters.   The HGA delegation traveled to Beijing, Qingdao, and 

Shanghai to meet with the following breweries: 

 

 Beijing Yanjing Brewery Co. Ltd. (Beijing) 

 China Resources Snow Breweries (Beijing) 

 Tsingtao Brewery Co. Ltd. (Qingdao) 

 Jiangsu Dafuhao Breweries (Tongzhou, Jiangsu) 

 Suntory Brewing Co. (Kunshan, Jiangsu) 

 

The HGA group also met with Chinese representatives from Barth-Haas and Yakima Chief to gain a better understanding 

of Chinese market dynamics.  Additionally, a meeting was held with Keith Schneller, the director of the USDA Agricultural 

Trade Office in Shanghai, to discuss HGA efforts in China and potential funding support from USDA.  A full report on the 

meetings was delivered to the HGA board of directors and can be forwarded to WSDA upon request.  Here below are a few 

highlights from the trip:  

 Technical consultations and beer tastings with the Yanjing R&D team, which included Yanjing experimental beers 

and HGA pilot beers brewed by Yan Gao.  Yan Gao presented a number of craft-style beers that might be suitable 

for the Chinese market.  This included his “Baby IPA,” which is a less bitter version of an American IPA.  It uses 

Cascade and Willamette hops.  Yanjing has since signaled interest in using American hops to brew a craft-style 

beer for the Chinese market.   

 

 Meeting and dinner with Tsingtao during which they indicated they’ve taken tangible steps toward developing craft-

style brands using American hops.  These developments have been influenced by the relationship HGA has built 

with Tsingtao over the last few years, which has included numerous Tsingtao decision makers attending the USA 

Hop Tour.   

 

 Presenting the “USA Hops” logo idea to Tsingtao.  As a future marketing initiative, HGA proposed the idea of 

placing the USA Hops logo on the bottle labels of any new Tsingtao beer that uses American hops.  This idea still 

needs to be developed and vetted, but the Tsingtao representatives seemed quite interested.  HGA’s rationale is that 

U.S. products have a good reputation among Chinese consumers and the USA Hops “brand” could provide a sales 

boost for a new beer launch.   

 

 The president of Dafuhao stating that hops are the least expensive way to improve and distinguish beer, and 

welcoming ongoing HGA technical support to help develop new recipes using American hops.  Dafuhao already 

uses American hop extracts in some of its brands, which it advertises on its labels.  This is proof that U.S. hops have 

appeal from a marketing and labeling perspective in China, which is exactly the pitch that was made to Tsingtao. 

 

Following the week of meetings, HGA offered to collaborate with Tsingtao and Beijing Yanjing on an R&D co-brew.  These 

two breweries showed the most interest in developing new beer styles based around American hops.  In late December, Yan 

Gao returned to Beijing to brew a collaborative beer with Yanjing’s R&D Director and Chief Engineer, Lin Zhiping.  Mr. 

Gao brought Willamette, Cascade, and Simcoe hop samples for the brews, which included an Irish Stout and a Belgian 
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Double-style.  Mr. Gao also led a full tasting session of all six of the beers brewed by his brewery—all of which use 

American hops.  In February 2013, Mr. Gao traveled to Qingdao to conduct a co-brew with Linda Lin, Tsingtao’s Raw 

Material Lab Director.  They brewed a batch of Yan Gao’s “Baby IPA” recipe, which uses Cascade and Willamette hops.   

 

In March 2013, Yan Gao contacted China’s 20 largest breweries to conduct a survey on how each brewery’s hop usage had 

changed.  HGA also contacted the three major global merchant hop companies that sell American hops in China to determine 

changes in brewery hop usage during the project period.  Some breweries were not able to be reached, but of those that were 

contacted, the results are as follows: 

 

Brewery Contact 
Current Usage of 

U.S. Hops 
Increase in U.S. Hop Usage Note 

Beijing 

Yanjing 
Lin Zhipin None Trials in process 

Under Influence of 

HGA, the Yanjing 

R&D center is 

developing an IPA and 

Belgian-style craft 

beer, both of which 

use American hops  

Yanjing 

Guilin 

Liquan 

Liu Zhushui 10 MT of Apollo 
First time use of Apollo in 

2012 
 

Pabst 

Blue 

Ribbon 

China 

Feng 

Zhaoneng 

30 MT of Nugget, 

30 MT of Cascade, 

Undisclosed 

amount of Apollo 

extract 

30% increase in 2012 and 

15% increase anticipated in 

2013 

Due to American 

influence of the Pabst 

brand, they are big 

users of American 

hops, but they are 

concerned about the 

high price of Cascade 

Nanchan

g Asia 

Brewery 

Shui Lizhen None None 

They are currently in 

the process of being 

purchased by AB-

InBev 

China 

Resourc

es Snow  

Zhong 

Junhui and 

Yang Ming 

10-20 MT of 

Cascade and 

Willamette 

Overall usage didn’t 

increase, but purchased 

Cascade for the first time.  

Had previously used 

Willamette and Nugget 

Was seeking 

additional Cascade in 

2012, but the high 

price and lack of 

availability prohibited 

this purchase. They 

are averse to long-

term contracting, 

which makes it 

difficult. 

Jiangsu 

Dafuhao 

Hu Jinchen 

and Li 

Dechao 

200 KG of 

Cascade, 5 MT of 

alpha extracts 

Used some American high-

alpha extracts for the first 

time in 2012.   

Trials in process with 

various aroma hop 

samples from HGA 

Suntory 

China 

Fan 

Xiuying 

Some high-alpha 

extracts, but unable 

to disclose 

No info  
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Pearl 

River 
Li Huiping 

Approximately 1 

MT of high-alpha 

U.S extract 

Used some American high-

alpha extracts for the first 

time in 2012  

They would like to 

consider many U.S. 

varieties.  HGA has 

sent various samples. 

Tsingtao  Linda Lin None 

Trials in process, including 

Willamette, Cascade, 

Palisade, and Simcoe. 

They are in the final 

stage of product 

development using 

Cascade and 

Willamette as 

substitutes for their 

current export beer 

recipes.  They are also 

looking at these hops 

for new craft-style 

recipes. 

 

The biggest success stories were with Beijing Yanjing and Tsingtao.  Beijing Yanjing, the third largest brewery in China, 

is developing craft beer recipes using American hops for trial purposes. This is a big step for a macro brewery in China to 

invest resources in studying craft beer and unique American aroma hop varieties. Tsingtao—the second largest Chinese 

brewery and the sixth largest brewing company in the world—is now considering American hops to replace Czech Saaz 

and Chinese-grown hops in their current export beer.  They are considering the Willamette and Cascade varieties, and have 

also requested trials for many other varieties.  In addition to recipe changes to its export beer, Tsingtao is also considering 

the development of an IPA style craft beer, which would use American hops. With influence and collaboration from HGA, 

they have already brewed numerous trial batches. 

 

The overall scope of the project did not benefit any commodities other than specialty crop. 

 

GOALS AND OUTCOMES ACHIEVED 

Outcome 1:  

Goal: Increase usage of American hop varieties in China.  

Target: By March 2013, at least 3 Chinese breweries out of the top 20 Chinese breweries will have contracted a U.S. aroma 

hop variety. 

Benchmark: The aroma hop variety must be a variety that the brewery had previously never used.  

Performance Measure: The three U.S. hop dealer companies that export to China will be surveyed at the end of the year, 

as well as each of the 20 breweries that are targeted by HGA.  

Result: By taking the results from the survey above, and comparing to past hop usage surveys, HGA determined that two 

of the top 20 Chinese breweries purchased an American aroma variety for the first time over the last 15 months (January 

2012 to March 2013).  The two breweries were China Resources Snow and Jiangsu Dafuhao, which both purchased Cascade 

for the first time in 2012.  As noted above, Tsingtao, Yanjing, and Dafuhao are also attempting to develop new recipes with 

American aroma hops.   

 

Outcome 2:  
Goal: Increase usage of American hop varieties in China.  

Target: By March 2013, at least 3 Chinese breweries out of the top 20 Chinese breweries will have contracted a U.S. alpha 

hop variety.  

Benchmark: The alpha hop variety must be a variety that the brewery had previously never used.  

Performance Measure: The three U.S. hop dealer companies that export to China will be surveyed at the end of the year, 

as well as each of the 20 breweries that are targeted by HGA. 

Result: Comparing the recent survey results to previous hop usage surveys showed that three Chinese breweries began 

using American alpha varieties over the last 15 months that they had previously never used.  These breweries include 

Guangzhou Zhujiang (Pearl River) Brewery, Yanjing Guilin Liquan, and Jiangsu Dafuhao.  They each began using high 

alpha extracts from the U.S. 



35 
WSDA SCBGP FINAL REPORT 

 
 

 

Outcome 3:  

Goal: Increase usage of American hop varieties in China.  

Target: At least 5 Chinese breweries from the top 20 Chinese breweries will increase purchases of American hops by 20% 

in 2012. 

Benchmark: 2012 purchases by volume versus 2011 purchases by volume. 

Performance Measure: The three U.S. hop dealer companies that export to China will be surveyed at the end of the year, 

as well as each of the 20 breweries that are targeted by HGA. 

Result: The HGA surveys determined that four targeted Chinese breweries increased American hop usage by 20% in 2012.  

Three of those four breweries increased their U.S. hop usage based on purchasing high alpha extracts for the first time. The 

fourth brewery, Pabst Blue Ribbon China, increased American hop purchases by 30% in 2012, consisting mainly of Cascade 

and Nugget pellets.   

 

The most positive impact of the HGA efforts will be longer-term in nature.  As already discussed, Tsingtao and Yanjing are 

both in the process of testing U.S. aroma varieties for possible implementation.  If these two breweries, which currently 

don’t purchase any American hops, begin to implement U.S. varieties into their recipes, that success will be a direct outcome 

of the SCBGP-funded efforts, and the return on investment will be significant.  Unfortunately, it is still too soon to verify if 

this will happen.  Adopting new varieties for regular use is a long process for breweries—especially large breweries.     

 

BENEFICIARIES 

The Washington, Oregon, and Idaho hop industries will all benefit from increased American hop exports to China.  Even 

those hop farms that do not grow hops for export markets will benefit from increasing overall demand of American varieties, 

which will help support prices paid by domestic breweries.  The hop industry is global in nature and the U.S. industry 

typically exports around 70% of its crop.  The main companies that export American hops to China are John I. Haas, Inc., 

S. S. Steiner, Inc., and Yakima Chief, Inc.  John I. Haas is headquartered in Washington, DC, but its growing and processing 

operations are all in Yakima, WA.  S. S. Steiner is based in New York, but its growing and processing facilities are also 

based in Yakima.  Yakima Chief’s headquarters and processing operations are in Sunnyside, WA.  None of these companies 

have indicated any significant increase in their Chinese sales following the HGA efforts.  This is mainly because the impact 

of the project will be longer term in nature.  Prospects look promising with Tsingtao and Yanjing, which are both among 

the ten largest brewing companies in the world.  If these two breweries begin implementing American hops into their recipes, 

the U.S. industry as a whole will see significant benefits. 

 

LESSONS LEARNED 

This project clearly illustrated that China’s breweries are very interested in learning about American hop varieties and eager 

to conduct pilot beers with U.S. hops.  Unfortunately, the timing of this project coincided with a difficult market environment 

in which to promote American hops in China.  China’s extraordinary beer production growth over the last decade has created 

new demand for imported hops, and it is expected that imports will continue to become a more important part of the Chinese 

hop market going forward.  However, the hop market in China is still using up ample inventories of Chinese bittering hops 

that were significantly overproduced in 2008 and 2009.  This makes U.S. bittering and high-alpha varieties less attractive 

to Chinese breweries given the cheap Chinese alternative.  The HGA project, however, was mainly focused on increasing 

awareness of American aroma hops due to the unique attributes they impart in beer, and since most Chinese brewers have 

limited experience with these varieties.  While the HGA efforts generated great interest among Chinese brewers in U.S. 

aroma hops, these varieties have been in short supply over the last year due to the surge in craft beer production in the U.S.  

This, of course, has also driven up prices, which is difficult since Chinese breweries are very price sensitive when it comes 

to raw materials. Furthermore, the Chinese are reluctant to enter into long-term contracts, making it challenging to ensure 

supply meets demand.    

 

Despite these challenges, the Chinese market is not only growing by volume, it is also growing in sophistication.  Brewery 

consolidation is continuing and more breweries are either being purchased by multinational breweries, or have become 

aligned with foreign brewing interests in some way.  Chinese consumers, at least in the upper-income levels, are also 

becoming more sophisticated in the styles and beer brands that they drink.  Premium and foreign brands have grown 

significantly in recent years.  As these trends continue, Chinese breweries will look for ways to distinguish their beer tastes 
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and showcase high quality ingredients.  American hops can help Chinese breweries accomplish this.  Perhaps the biggest 

challenge will be making sure that the U.S. industry has the capacity to fulfill the immense demand that could be created by 

a brewery like Tsingtao introducing an American aroma variety to its recipes.   

 

While the SCBGP-funded project has helped make great progress in building awareness of American varieties, and may 

soon lead to large export increases, HGA does not have sufficient funding to continue its Chinese program for the 

remainder of the year. An industry referendum to increase bale assessments for funding of HGA’s international 

promotional work will take place in the coming months.  If it passes, HGA will be in a better position to restart its China 

efforts in 2014.  In the meantime, HGA will maintain relationships with key Chinese breweries by inviting personnel from 

these breweries to attend the 2013 USA Hop Tour. 

 

It is recommended that HGA continue its Chinese education and promotion efforts in 2014 if funding is increased.  

Although the oversupplied Chinese market has made it challenging to influence increased use of American hops in recent 

years, the China story is too compelling to ignore, and too much has already been accomplished by HGA over the last 

year to terminate these efforts.  Indeed, interest in American hops is very high, even if that interest hasn’t yet been 

translated into significant quantities of new sales.  HGA has developed strong relationships with key decision makers at 

China’s largest breweries, and they have started the process of trialing U.S. varieties and testing them in pilot brews.  Two 

of the most prominent Chinese breweries have indicated that they are considering launching new beers that would be built 

around U.S. varieties, and HGA has set the groundwork for a marketing campaign that would allow the USA Hops logo to 

be used as incentive for bringing these new beers to market.   If new funding is secured, these developments should be 

followed up on quickly starting in January 2014.  Even if the initial success is modest, small purchases for a large Chinese 

brewery can equate to significant volumes given the scale of China’s brewing sector, which accounts for 25% of the 

world’s beer production.  If the U.S. hop industry doesn’t capitalize on the size and growth potential of China’s beer 

production, its European competitors surely will. 

 

Yan Gao (far left) and Patrick Ting (second from right) visit The  

Brew in Shanghai (April 2012) 
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China Brew Expo Entrance, Beijing (Sept 2012) 

 

 

 
MICHAEL SCHADLER PRESENTS AT THE USA HOPS SEMINAR 

AT CHINA BREW IN BEIJING; YAN GAO INTERPRETS (SEPTEMBER 2012) 

 

CONTACT PERSON 

Ann George 

509-453-4749 

ageorge@wahops.org 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PATRICK TING PRESENTS AT THE USA HOPS SEMINAR AT  

CHINA BREW IN BEIJING (SEPTEMBER 2012) 

 

mailto:ageorge@wahops.org
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Project Title:  Gras²p: Growers Response to Agricultural Safe & Sustainable Practices 

 

Partner Organization:  Washington State Horticultural Association (WSHA) 

 

PROJECT SUMMARY 

The GRAS2P program was created by the Washington State Horticultural Association to assist growers in attaining 

certification of their orchards under a range of audit schemes designed to insure ‘good agricultural practices’ (GAPs) are 

in place.  GRAS2P was designed as an audit readiness program for growers of all sizes and the guidance manual created 

as a step-by-step approach to insure certification.  With passage of the Food Safety Modernization Act and retailers 

requiring on orchard certification, the need increased dramatically.   

 

Manual preparation/reproduction, training of specialists to teach growers and conduct pre-audits, the creation of training 

videos and teaching aids were a part of keeping Washington tree fruit growers competitive in the world marketplace by 

insuring adherence to food safety standards at the farm level. 

 

Food safety was clearly on Congress’ mind when it passed the Food Safety Modernization Act on December 21, 2010.  

The new law aimed to ensure the U.S. food supply was safe by shifting the efforts of federal regulators to preventing 

contamination versus responding to it.   

 

For the first time, FDA had a legislative mandate to require comprehensive, prevention-based controls across the food 

supply.  This legislation transformed FDA’s approach to food safety, from a system that responded to outbreaks rather 

than prevented them.  It did so, by requiring food facilities to evaluate the hazards in their operations, implement and 

monitor effective measures to prevent contamination, and have a plan in place to take any corrective actions that were 

necessary.  It also required FDA to establish science-based standards for the safe production and harvesting of fruits and 

vegetables and to minimize the risk of serious illnesses or death.  The ability to hold food companies accountable for 

preventing contamination was a significant milestone in the efforts to modernize the food safety system.  

 

This project was timely due to the passage of the Food Safety Modernization Act (FSMA) with legislation mandating the 

need for fruit and vegetable producers to create and comply with a set of ‘good agricultural practices’ (GAPs).  In 

addition, individual retailers were also setting dates, by which all, fruit/vegetable purchases must come from 

farms/orchards certified with Global Food Safety Initiative (GFSI) benchmarked audit schemes. 

 

A 2009 Specialty Crop Block Grant provided funding for 450 pre-audits and built a strong foundation for the continuance 

of the GRAS2P grant.  GRAS2P currently has over 500 growers enrolled with more to come in the following years.   The 

2009 GRAS2P grant preceded FSMA regulations and WSHA had anticipated the government would mandate stronger 

controls for an on-farm food safety program.  Slowly, growers utilized the guidance manual to implement the audit 

scheme through which they obtained certification.  Each year, WSHA anticipated grower participation to increase as more 

of the packing warehouses required their fruit to be certified in order to sell it at retail.  This grant: 

 

 Provided funding for an additional 423 pre-audits 

 Provided funding to translate the guidance document into Spanish 

 Covered printing and material costs for the preparation of 423 guidance manuals (workbooks) 

 Updated the guidance manual to Global GAP version 4 

 Conducted safety and hygiene training for 3,000 workers 

 

As noted above, the Food Safety Modernization Act combined with retailer demands have made on-farm certification 

efforts a reality.  Audit schemes – Global GAP, USDA GAP, Primus, (Safe Quality Foods) SQF, etc. – are among the 

variations available.  The GRAS2P guidance manual affords users the ability to become Global GAP and/or USDA GAP 

certified.   
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Increased record keeping and training of orchard workers in safety practices was required for growers.  An audit scheme – 

most likely Global GAP or SQF – was adopted and a guidance manual followed to insure all steps were 

implemented.  Pre-audits and pre-auditors assessed readiness, for the actual audit, by insuring the grower was compliant 

so the actual audit cost could be kept down.  Fruit with exposure to fewer biological hazards, made a safer product at the 

packing facility where GAP’s were in place to assure greater food safety.  Marketers sold and shipped with more 

assurance the product was free from biological contaminants.  Risk assessments were performed to determine the level of 

risk at both the orchard and warehouse level.   

 

The grant allowed WSHA to conduct two large, safety and hygiene trainings to serve at least 3,000 workers. Upon 

completion of the training, workers received a GRAS2P certification card.  The cards could be presented to orchards when 

seeking employment.  Farm workers were often employed at multiple orchards throughout the year; each orchard they 

must attend safety and hygiene training. Therefore, a worker may watch the same safety and hygiene video multiple times 

in a season. Conducting mass trainings allowed 3,000 workers to receive the same high quality safety and hygiene 

training, while providing a certification card permitted those workers to present their card at new places of employment to 

indicate the training had been completed. This allowed for a much more efficient use of both the worker’s and the 

grower’s time, while still ensuring a safe food supply. 

 

This grant was directed to insure that the guidance manual (created with grant funding), allowed the grower to implement 

a food safety program at the orchard level and helped the grower become compliant with the record keeping requirements 

so that his orchard passed a stringent audit.  The pre-audit served to insure compliance and the grant saved the grower 

significant expense in moving toward legislative and retailer mandated food safety measures.   

  

Growers and their warehouses were directly involved in either Global GAP or SQF certification: All on- farm employees 

and those entering farms/orchards were also impacted as growers moved toward greater awareness and record keeping of 

on-farm/orchard activities.  Certifying Bodies (CB), such as NCSI, conducted the audits and issued certifications showing 

compliance; or they issued findings that required corrective action by the grower.  Owners of audit schemes – Global 

GAP, SQF, etc. were involved, as were the CB’s doing the compliance audits.  GRAS2P contracted with independent 

auditors trained, for the purpose to conduct readiness audits, in an effort to confirm adequate audit preparation by the 

grower.   

 

PROJECT APROACH 

WSHA successfully met their yearly expected measureables by increasing the amount of growers who passed their pre-

audits and certification. The compliance numbers increased each year of the grant with more growers wanting to be 

certified.  From the start of this project, WSHA more than doubled the amount of acreage that became certified under 

GlobalGAP. 

 

GRAS2P 

Participants 

Apple 

Acres  Pear Acres   
Cherry 

Acres Total Acreage  

2014        4,872.50    

          

1,529.75      

   

2,133.86  

                       

8,536.11   

Warehouse A      1,465.29   

          

1,014.63    

      

684.93  

                       

3,164.85   

    

         

272.35    

          

2,207.75      

      

151.00  

                       

2,631.10   

total 2014        6,610.14    

          

4,752.13      

   

2,969.79  

                    

14,332.06  2014 

            

            

2013        3,694.60    

          

1,409.70      

   

1,867.00  

                       

6,971.30   
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453.85    

          

2,782.55      

      

292.00  

                       

3,528.40   

Total 2013        4,148.45    

          

4,192.25      

   

2,159.00  

                    

10,499.70  2013 

            

2012        3,428.60    

          

1,719.90      

   

1,705.70  

                       

6,854.20   

    

         

415.85    

          

2,427.75      

      

278.60  

                       

3,122.20   

total        3,844.45    

          

4,147.65      

   

1,984.30  

                       

9,976.40  2012 

            

2011        2,439.50    

          

1,517.60      

      

850.80  

                       

4,807.90   

    

         

221.50    

          

1,667.80      

      

111.30  

                       

2,000.60   

total        2,661.00    

          

3,185.40      

      

962.10  

                       

6,808.50  2011 

          

Total     17,264.04   

        

16,277.43    

   

8,075.19  

                    

41,616.66   

 

 

The below is the percent increase of certified acreage by year. 

 

2011-2012 = 46.53% 

2012-2013 = 5.25% 

2013-2014 = 36.50% 

 

2011-2014 = 511.25% 

 

 

The below is an excel spreadsheet depicting the number of audits each year per GRAS2P Warehouse.   
 GRAS2P  Pre-Audits + additional audits provided by 

warehouse 

   

K739  Grant 2011 2012 2013 2014 % Passed 

McDougall 56 74 76 49 100 

Blue Bird 70 142 143 147 100 

Chelan Fruit 46 47 150 200 90 

Blue Star 70 75 93 71 100 

 242 321 462 467  

# of GRAS2P Audits     50 10  

 

WSHA did allocate extra pre-audit money to update the GRAS2P video (Fieldworker Orientation and Food Safety / 

Orientation para el Trabajador Agricola y Seguridad Alimenticia) to bring the content of the 2012 video in line with the 

current requirements of the Worker Protection Standards (WPS), and also with those standards set by the Washington 

State Department of Labor and Industry and the Environmental Protection Agency (EPA) on relevant topics.  The finished 

video would be used to serve growers and workers, not only in Washington State, but elsewhere in the United States.  The 
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video is bilingual and serve as a transfer and translation of knowledge, interventions, and technologies into highly 

effective prevention practices that WSHA disseminates to growers to learn and adopt into the workplace.  This means a 

safer food supply to both our domestic and foreign consumers who can be assured of the safety of Washington tree fruits. 

 

All project partners significantly contributed time and resources to train their own staff  to complete required training and 

pre-audits.  The GRAS2P video in collaboration with PNASH, AJL Productions, WSDA, North 40 and the Pacific Coast 

Cranberry Research Foundation collaborated to update the content of the 2012 video (Fieldworker Orientation and Food 

Safety / Orientation para el Trabajador Agricola y Seguridad Alimenticia) in line with the current requirements of the 

Worker Protection Standards (WPS), and also with those standards set by the Washington State Department of Labor and 

Industry and the Environmental Protection Agency (EPA) on the relevant topics.  The finished video would therefore be 

used to serve growers and workers not only in Washington State but also elsewhere in the United States.  The video is 

bilingual and would serve as a transfer and translation of knowledge, interventions, and technologies into highly effective 

prevention practices that we want growers and fieldworkers to learn and adopt into the workplace.   This instructional 

video  translates to an educational tool that can be widely used throughout the United States to ensure a safer food supply 

to both our domestic and foreign consumers. 

 

For WSHA, it was key to establish project partners that were bilingual to utilize their skills in multiple areas, such as,  

safety & hygiene training, manual translation and video intrepretation.  One of these key partners was Gustavo Montoya 

and Norma Gallegos with El Mundo Newspaper.  Both helped with the video creation and translation.  Gustavo also 

translated the GRAS2P guidance manual into spanish for WSHA because the tree fruit industry employs such a large 

number of hispanic workers.  In addition, WSHA staff managed the project and met frequently with GRAS2P warehouse 

participants, WSDA, L&I and other project partners to gather quantative data, offer training, perform pre-audits and 

confirm compliance with the project goals and deliverables.  Project partners and/or participants in the program other than 

WSHA included AJL Prouductions, McDougall and Sons, Chelan Fruit Cooperative, Blue Bird, Blue Star Growers, 

WSDA, L&I, Northwest Hort Council, Pacific Northwest Food Safety Committee, BSI Americas, Gustavo Montoya and 

Norma Gallegos. 

 
The grant funds provided for this project would only benefit the specialty crop growers of the tree fruit industry.  WSHA 

staff and warehouse personnel confirmed each GRAS2P participant who considered certification and the food safety 

training to ensure that all participants would benefit from specialty crop funding and to increase tree fruit competitiveness 

for the tree fruit industry. 

 

GOALS AND OUTCOMES ACHIEVED 

All expected Measurable Outcomes and performance goals were met for this project.  The target of 423 grower pre-audits 

was accomplished.  Each year, WSHA was able to track the acreage by commodity to monitor the increase of participants 

and/or tree fruit acreage joining the program and gaining GlobalGAP certification.  WSHA hired a contractor to update 

the GRAS2P manual and translate it to Spanish.  We successfully held two large food safety, health and hygiene 

workshops in Yakima and Wenatchee to train our pre-auditors, workers, and extension professionals associated with the 

tree fruit industry.  Lastly, WSHA  updated the GRAS2P video in collaboration with PNASH, AJL Productions, WSDA, 

North 40 and the Pacific Coast Cranberry Research Foundation to bring the content of the 2012 video (Fieldworker 

Orientation and Food Safety / Orientation para el Trabajador Agricola y Seguridad Alimenticia) in line with the current 

requirements of the Worker Protection Standards (WPS), and also with those standards set by the Washington State 

Department of Labor and Industry and the Environmental Protection Agency (EPA) on the relevant topics.  The finished 

video would therefore be used to serve growers and workers not only in Washington State but also elsewhere in the 

United States.  The video is bilingual and would serve as a transfer and translation of knowledge, interventions, and 

technologies into highly effective prevention practices that we want growers and fieldworkers to learn and adopt into the 

workplace.   This collaborated instructional video  translates to a educational tool that can be widely used throughout the 

United States to ensure a safer food supply to both our domestic and foreign consumers. 

 

The long term goal that is yet to be fully realized is to secure long term funding for all farmers to meet the required on-

farm food safety requirements imposed by FSMA and retailers.  With exception of securing long term funding for all 

farmers to meet mandatory on-farm food safety requirements, all activities and goals for the project have been met. 
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A total of 1,492 growers participated in the GRAS2P pre-audit program from 2011-2014.  In 2009, WSHA started with 

zero growers that were certified increasing up to 66 growers that year.  The overall percentage that passed was nearly a 

100% completion rate.   Those growers that had corrective actions, were able to fix the mistakes and gain compliance.  All 

423 pre-audits were provided through the GRAS2P program and many more were subsidized through the partnering 

warehouses.  Each year, the program updated the GRAS2P manual as per GlobalGAP requirements and completed the 

English to Spanish translation.  Please refer to the Project Approach section for actual data of tree fruit acreage and yearly 

pre-audits.  All outcomes for WSHA project were achieved. 

 

BENEFICIARIES 

The growers, retailers and consumers have benefited from this project by maintaining a safe food supply.  Consumers 

received fruits and vegetables that came from GAP certified production sites (as well as processing facilities) where every 

reasonable precaution was taken to exclude biological contaminants from entering the food chain.  Outbreaks of food-

borne illnesses and the resulting mandatory recalls damage consumer confidence. This results in fewer purchases, which 

is damaging to growers and processors.  In short, everyone loses.  If consumers renew their confidence in their food 

supply, that confidence will translate to buying decisions that result in the sale of more fruits and vegetables. This will 

benefit all on the production side of the food chain. 

 

The economic impact of the tree fruit industry in Washington State is huge.  Annually, the tree fruit industry contributes 

approximately $2.5 billion in farmgate sales; $6-8 billion in statewide economic activity; in excess of $1 billion in direct 

employment wages and salaries; $700-800 billion in export sales volume.  Participation in programs like GRAS2P has led 

to on-orchard certification and will continue to lead to expanded sales of Washington tree fruits as the increased demand 

for certification becomes a requirement.  USDA GAP is already required for shipment into US government procurement 

programs. 

 

LESSONS LEARNED 

The project allowed for the necessary and timely education and training of on-farm requirements that were required by the 

government and at retail.  A negative result was that growers will continually have to pay each year for annual compliance 

audits for the mandated food-safety programs.  WSHA will re-apply for more grant funds in 2015 to train growers on the 

new FSMA rules that will be released later that year.  Rules and regulations by the government and retailers are always 

updating and changing and these grant funds have been vital to make sure the tree fruit industry remains competitive. 

 

The GRAS2P video consists of 6 stand-alone modules. The modules include: Food Safety, Orchard Ladder Safety, Heat 

Related Illness, Lifting, Platform Safety and Pesticide Safety. Because of the pending changes with the EPA regarding 

their pesticide regulations, the Pesticide Safety module has been put on hold. Once the other five modules are in the polish 

editing phase of production, the status of this module will be reevaluated with the possibility of producing it with the 

existing regulations. The producer will consult with the WSDA, UW-PNASH and DOEH, and WSHA on this next month.  

 

CONTACT PERSON  

Nicole Brunner 

509-665-9641 

nicole@wahort.org 

 

ADDITIONAL INFORMATION 

All funds from the grant and in-kind funds ($54,157) were expended in paying for grower safety, health & hygiene 

training, on-farm pre-audits, updating the GRAS2P guidance manual and translating the manual from English to Spanish.  

WSHA provided grant administration services as in-kind and provided WSDA with quarterly and annual reports, billing 

and collection of grant funds and working with sub-contractors on training and pre-audits to insure grant compliance. 

 

The website for GRAS2P can be found out: www.GRAS2P.com and WSHA: www.wahort.org 

 

mailto:nicole@wahort.org
http://www.gras2p.com/
http://www.wahort.org/
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WSHA in collaboration with AJL Productions has created a video of 6 stand-alone modules of the bilingual 

(English/Spanish) video: Fieldworker Orientation and Food Safety / Trabajador Agricola y Seguridad Alimentaria. 

 

- Once completed, the distribution and marketing of this video will be as follows: through WSHA, AJLProductions, LLC., 

Los Kitos and El Mundo Communications.  A bilingual web page attached to AJL Productions, LLC website 

(www.ajlproductions.com) has been developed for this project, this includes the project description, the logos / names of 

those who contributed funds to the project and will link to their own web sites.  Viewers can purchase the video as either a 

DVD or a download. The price for the DVD will be $48.00+tax; the price for the down load has yet to be determined.  

http://www.ajlproductions.com/
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Project Title:  Tracking the Organic Sector in Washington State 

 

Partner Organization:  Washington State University Center for Sustaining Agriculture and Natural Resource (WSU-

CSANR) 

 

PROJECT SUMMARY 

The organic agriculture sector has been growing at a faster pace than most other agricultural sectors for the past decade or 

more.  Washington State has seen similar rapid expansion, especially prior to 2009, with increased number of farms and 

acres being certified organic.  A lack of current and detailed data on the organic sector has been identified by growers and 

businesses.  Without sound information, it is more difficult to make good business decisions relative to organic 

production.  The USDA National Agriculture Statistics Service does not regularly collect data on organic farming, but has 

done national surveys in 2008 and 2011.  The Center for Sustaining Agriculture and Natural Resources (CSANR) at 

Washington State University has attempted to help fill this information void by gathering data on certified farms from 

certifiers, analyzing it, preparing reports, and making this information available to the public via presentation, 

publications, and the internet.  No other entity has provided the level of detail that the CSANR work does.  All of the 

work has been funded by grants, and additional funding was needed to continue with the annual reports.  In addition, 

specific details on amount and value of production by individual crop, and estimated yields, have not been yet been 

developed.  This project contained a major component that is providing initial estimates of these values.  CSANR gets 

regular requests for information on the organic sector from growers, businesses, policymakers, agencies, and the media, 

and is seen as a key resource for current information on the organic sector in the state.  The SCBG project enabled 

continuation of this role for an additional two years, as well as the development of new crop-specific information. 

 

Businesses need current and detailed information in order to make informed decisions, including farms.  Consumer 

purchases of organic food have risen annually for over 2 decades, and thus increased production on the farm is needed.  

Washington State is a national leader in organic farming, second only to California in total farmgate value of organic 

products (over $280 million dollars for 2011, which was up 19% from the previous year).  The state is the leading 

producer of organic apples, pears, cherries, sweet corn, some herbs, and hops.  As farmers and businesses consider entry 

into the organic sector or maintenance or expansion of their current production, they need current detailed information on 

the production trends.  Knowing how many acres of organic fruit there were in 2008 does not help a business decide 

whether converting a block of ‘Honeycrisp’ apples to organic status makes sense today.  The data produced by CSANR 

does provide this help.  The SCBG project enabled two more years of data collection, analysis, and dissemination, 

creating an unbroken annual record of the organic sector from 2004-2012.  Trend data for organic apples in the state are 

now continuous since 1988.  Data on the production volume and value for specific organic crops have been limited or 

non-existent, making it hard to evaluate their contribution to the state or local economy.  Questions are continually raised 

about organic crop yields in relation to conventional yields, and ask whether organic systems are viable in light of 

increasing global food needs.  The project enabled collection of detailed records on these issues for Washington State 

growers for the first time.    

 

There has been previous work done by WSU but not funded by SCBCP.  This grant enabled continuation of the annual 

data collection and dissemination as well as a new analysis of organic values, production, and yields. 

 

PROJECT APPROACH 

The project provided support for the collection, analysis, and dissemination of statistics on the Washington organic sector 

for years 2011 and 2012.  The first round of data was gathered starting in November 2011, using preliminary data from 

WSDA to develop updates on organic tree fruit for industry meetings in December-February.  Data on organic tree fruit 

price and volume was provided by industry organizations and was used in the tree fruit reports and presentations.  By mid-

December, all farm certifications were final and a final database output was obtained.  Data were organized and cleaned, 

and then details by crop were developed and put into various presentation and report formats for end use.  Additional data 

were procured from Oregon Tilth Certified Organic, the other main certifier in the state, with a number of dairies.  

Organic livestock number estimates were made as well.  Five different products were developed during 2012 and put on 

line at http://csanr.wsu.edu/pages/Organic_Statistics . 

 

http://csanr.wsu.edu/pages/Organic_Statistics
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A simple survey of certified organic operations was developed to better understand their awareness of and use of the 

organic statistics being developed.  This was sent out as a paper copy in the 2013 renewal packets, with copies returned to 

WSDA in January and forwarded to the project team. There was a 50% response rate from producers and a much lower 

response (18%) from other types of operations.  58% of grower respondents were aware of the organic statistics reports, 

with the larger farms in eastern Washington tending to be those that found direct benefit from the reports.  68% of those 

who were aware of the reports supported further funding of this work.  A more detailed summary was submitted to 

WSDA. 

 

Data were also gathered from a partner at FiBL in Switzerland to produce a paper on global trends in organic fruit that 

was presented at the 2nd International Organic Fruit Symposium in Leavenworth, WA.  The paper has been published in 

Acta Horticulturae.  An approach for gathering the sales and yield data was developed with WSDA and initial tests of the 

data were done.  Based on those findings, it became apparent that additional work would be needed to deal with the large, 

complex, and irregular data set that would result.  A proposal was developed with Dr. Mike Brady, WSU School of 

Economic Sciences, to work more extensively with the sales and yield data, and it was funded.  The next cycle for the 

2012 data started in late 2012, preparing preliminary data for both vegetable and tree fruit industry meetings.  Three 

information products were developed and put on line.  The focus shifted to continued data entry of the sales and yield data 

and its manipulation and analysis.  A preliminary report of organic sales value, total production, estimated prices, and 

yields was written.  This will be followed by a series of WSU extension fact sheets on specific crop groups, funded by 

another grant. 

 

Certified organic acreage in the state peaked in 2009, and has declined each year since.  While a “recession effect” was 

not unexpected, it is surprising that acreage has not grown, given the return to 9-10% annual growth in organic food sales.  

Forage crops and vegetables did show some acreage growth, while grains and tree fruit declined.  The biggest growth was 

for organic blueberries, with new acreage in both western and eastern Washington.  Despite a 13% decline in organic 

apple acreage from 2009 to 2012, shipments of organic apples from the state reached new highs, with Gala and Fuji the 

leading varieties, and Honeycrisp on a fast growth curve. 

 

The number of organic dairy cows dropped steeply from 2009 to 2010, again due to the recession, and to high feed prices.  

The total herd size has increased slightly since then.  Over 2 million organic broilers were produced in the state by 14 

different operations.  While overall certified farm numbers and acres have stabilized, farmgate sales have rose 19% from 

2010 to 2011 to reach $284.4 million, exceeding the previous peak in 2008.  Sales decreased by 5% in western 

Washington and increased by 26% in eastern Washington, where sales accounted for 82% of all organic farmgate sales in 

the state. 

 

The statistics developed by this project add to the historical record on the organic sector and point to its growing 

economic contributions despite a decline in number of farms and acres.  Specialty crops are the main contributor to the 

economic impact of organic agriculture.  This can be seen in the estimate that certified organic land accounts for an 

estimated 1.5% of the harvested cropland in the state, while certified organic sales account for an estimated 4.3% of the 

total farmgate sales in the state.  Specialty crops tend to deliver higher total sales per acre.  Based on the data collected, 

the FOB value for packed organic apples shipped from the state exceeded $185 million in 2012.  This type of information 

is important for growers and businesses determining whether to enter, expand, or exit organic production.  It was also 

used to help justify research programs, and as part of the deliberations of the National Organic Standards Board on 

changes to the organic rules. 

 

In the report entitled “Preliminary Data on Production Values for Select Organic Specialty Crops in Washington State”, 

examples of the results from the sales and yield data collection and analysis are presented.  This work will continue with 

other funding support, including publishing a series of extension fact sheets on important organic crops or crop categories.  

Total farmgate sales value of major organic specialty crop categories grew by 51% from 2009 to 2011, the last year for 

which complete data are available.  An increase for 2012 was evident as well even with the partial data.  WSDA reported 

total organic farmgate sales for 2011 at $284.4 million.  In that year, fruit and vegetable specialty crops accounted for an 

estimated 78% of the total organic farmgate sales in the state.  This does not include the substantial amount of value added 

through fruit and vegetable packing and processing.  In 2011, tree fruit, vegetables, and berries comprised 72%, 16%, and 



46 
WSDA SCBGP FINAL REPORT 

 
 

9%, respectively, of the total sales of these specialty crops.  Apple was the largest single crop ($121 million, or nearly 

54% of total organic fruit and vegetable sales value).  Cherries ($17 million) and pears ($11 million) were the next largest 

tree fruit values.  For vegetables, sweet corn had the top value at $7 million, with potato, onion, green pea, and green bean 

all ranging between $2-4 million.  Blueberry was by far the leading organic berry at $17 million and had already increased 

to $23 million by 2012.  All these crop categories accounted for 32,135 certified acres, or 35.7% of all certified acres in 

the state, yet generated 78% of the sales value, illustrating the economic contribution of these specialty crops.  These and 

additional data will help to better characterize the organic sector in the state.    

 

Based on the feedback from the user survey, and continued requests for the organic statistics information, it appears that 

the organic sector would benefit from the development of these data into the future.  With budget cuts at the federal level, 

it is unlikely existing programs such as NASS or ERS will be able to perform this work.  Both the level of detail and the 

yearly delivery have been important factors in making the WSU organic statistics unique and useful to end users.   The 

organic agriculture sector in the state appears vibrant and growing, and providing it with good information similar to the 

rest of agriculture will remain important.  Finding funding for this sort of on-going work is the challenge. 

 

The key partner was the WSDA Organic Food Program.  They provided the raw data for the annual statistical analysis 

each year.  They provided preliminary data both years in order to meet deadlines for several grower meetings, then they 

followed this with a final version.  They also provided raw data on production amount and sales value, which is the basis 

for the extensive analysis of these parameters that we have done.  Oregon Tilth also provided annual data on acres and 

sales for the farms they certify in Washington State.  Dr. Mike Brady, WSU School of Economic Sciences, secured 

funding that allowed for additional analysis of the production and sales value and has worked with the project team on 

various approaches that are currently being compared.  The Wenatchee Valley Traffic Association and Washington 

Growers Clearninghouse provided data on organic tree fruit shipments and prices. 

 

The project team understood that all organic crops are considered specialty crops.  The focus of the work has been on 

fruits and vegetables which are specialty crops.  Additional funding was used to include organic grains, beans, and forages 

in the annual reports in case they were not considered specialty crops.   Funds from Dr. Brady will enable analysis of non-

specialty crop data in the future after the specialty crops selected for this project are completed in terms of the production 

value and volume.   

The project was designed to focus on organic fruits and vegetables, which it did.  Tree fruit is the leading organic crop 

group in the state, and vegetables is second.  These two crop groups were the focus of the project.   

 

This project was designed to provide updated data on specialty crop production in Washington State to build on the 

existing multi-year data available for producers and companies involved with organic specialty crops.  In addition, new 

data on specialty crop sales and yields (specifically for tree fruits, blueberries, sweet corn, peas, green beans, potatoes, and 

onions) were collected and analyzed.   Totals of all crop acres and value needed to be tabulated in order to calculate the 

share of organic agriculture in the state that was attributed to specialty crops.   

 

I estimate that the time spent on non-specialty crops was <5% of the research associate’s time, based on nearly daily 

conversations, weekly updates, and the content of outputs.  The research associate was budgeted for 0.50 FTE with SCBG 

funds, and an additional 0.16FTE with funds from other sources that varied over the grant period.  Direct outreach to 

producers with findings from the project was with tree fruit and vegetable producers only.  The budget statements were 

reviewed on a monthly basis and effort certification reports issued were verified with the correct accounts.  No specialty 

crop funds were used for non-specialty crops. 

 

 

 

GOALS AND OUTCOMES ACHIEVED 

As described above, the activities involved collecting raw data on the organic sector, cleaning and analyzing it, and 

creating various reports and presentations that were shared with stakeholders and the public.   This involved a lot of data 

entry, review of each line of data, manipulation in excel, and creation of final numbers that were used in various tables, 

graphs, and text.  A survey was sent to all certified operations at WSDA to identify their awareness and use of the organic 
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statistics.  Data from the organic statistics website were collected to determine use through that venue.  Presentations were 

made at 10 different industry and professional meetings to present the results to interested stakeholders.  

 

There are no long term Expected Measurable Outcomes to work towards. 

 

The project goal was to provide timely and detailed statistics to organic specialty crop producers, processors, marketers 

and other industry members to assist their decision making related to organic crop production area and marketing.  This 

was achieved through the activities described above and the products made publicly available on line.  In addition, 

preliminary data were produced to characterize total state production and value, yield, value per acre, and estimated prices 

for selected organic fruits and vegetables.  Initially, the plan was to collect a single year of data from WSDA for this 

purpose.  Due to the nature of the reporting by growers, it became obvious that this would not suffice, so the decision was 

made to enter data from five years of forms (submitted in 2009-2013) in order to capture four full years of data.  This 

expanded the workload far beyond what the SCBG could support, and additional funding was found to conduct the work.  

The development of data for the selected crops for this proposal was completed, while additional computation and 

analysis will continue with the other funding to take advantage of the extensive information collected.    

 

The baseline was set at zero, since the organic industry had not been previously queried on its use of the organic statistics 

over the past 7 years.  A previous limited survey of organic fruit producers (n=62) found that the statistics helped 46% to 

make better business decisions, 18% to reduce risk, and 8% to improve profitability.  The response rate from this survey 

for producers was 50%, and lower for handlers and processors.  Of the responding producers, who were primarily crop 

producers, 58% said they were aware of the statistics reports.  The awareness was 44% in western Washington and 59% in 

eastern Washington, and appeared to be related to the size of the business and how they market.  Comments from some 

small direct market farms indicated that this work was not relevant to their situation.  Regarding the usefulness of the 

reports, 36% of the responding producers said the information was useful, and this is less than the 50% of stakeholders 

targeted to use the information.  If the sample could have been adjusted to remove the very small direct market growers 

for whom the statistics were not relevant to their business, then it is likely the 50% target would have been documented.  

Small direct market growers do not need to know price trends or acreage trends, as they tend to determine what to grow 

based on direct feedback from their customers, and their prices are independent from the larger “commodity” market 

system.  Since about 35% of all certified farms are in the lowest sales bracket (<$25,000 gross annual sales), this would 

leave about 65% of certified farms as more commercial operations, and this is close to the 58% of farms aware of the 

statistics. 

 

For those growers finding the reports useful, specific responses for this question were as follows: 

36% said they helped in planning what to grow 

18% said they helped in planning how much to grow 

17% said they improved profitability 

27% said they reduced risk 

 

86% of those growers reporting a benefit to their operation from the statistics were located in eastern Washington, 

reinforcing the finding that larger, more commercial growers (not direct market) were more likely to use and benefit from 

the statistics.  The data above suggest that over 50% of the users are benefitting from the statistics, which meets the 50% 

target.   

 

Another performance measure was the number of visits to the organic statistics website 

http://csanr.wsu.edu/pages/Organic_Statistics .  The target was 1,000 visits per year.  The organic statistics web page 

received 1671 visits (1358 unique visits) and 3495 page views (2784 unique page views) in the first year, and 3078 page 

views (2622 unique page views) in the second year, exceeding the target.  In addition, a goal of 25 unsolicited inquiries 

per year regarding the statistics via phone or email was set.  This was achieved in both years (37 in year 1, 28 in year 2), 

and included contacts by media personnel whose stories then carried the results to a much larger audience. 

 

BENEFICIARIES 

http://csanr.wsu.edu/pages/Organic_Statistics
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Organic growers and businesses in the state and beyond have benefitted from the project, more so for growers who are 

large enough to sell into wholesale markets and commercial channels than the small, direct market growers.  Several 

businesses, some in-state and some not, regularly inquire about the most recent statistics to help in their sourcing efforts 

for organic products from Washington State.  Organic tree fruit growers, handlers, and marketers benefitted from the 

ability to demonstrate the importance and size of the organic tree fruit industry in the state to the National Organic 

Standards Board during its deliberations on the future use of antibiotics for fire blight control, a major disease concern.  

An additional two years of use were allowed in part because of the data presented. Organic sector advocates have 

benefitted from the results by being able to present fact-based information on the size of the organic sector and the trends 

over time, as part of policy discussions and in arguing for more support for research and education on organic farming.  

Over 2/3 of the survey respondents who were aware of the statistics supported continued funding so the work could be 

done annually.  Several who were not aware stated that they would now look at them and expected to find them useful. 

 

In addition, project personnel have met with USDA Risk Management Agency in Spokane to discuss future cooperation, 

as their programs are involving more organic growers.  They have a need for yield and price information to help inform 

their payment schedules.  The USDA Economic Research Service also used the data developed by the project as part of 

their national compilation of organic acreage.   

 

The quantitative data regarding beneficiaries come from the survey that was conducted.  The data indicate that about 60% 

of producers are aware of the statistics (close to the 65% of farms that are not in smallest sales category that are more 

likely to be direct market growers for whom the statistics are not useful in business decisions).  About half of those using 

them were finding them beneficial, again skewed towards eastern Washington where more of the commercial scale 

organic farms are located.  No data on direct economic impact were collected.  However, if the availability of the 

statistical data helped growers improve business decisions or helped markets function better, then an economic benefit 

was likely achieved.  For example, if the data have helped better match supply of organic apples with demand, and that 

has resulted in, for example, a $0.10 per 40-lb box improvement in price (very small) compared to what they would have 

otherwise received, the aggregate benefit to the industry would have been $650,000 for the 2012 crop (6.5 million boxes 

shipped x $0.10).  Companies that contacted the project team and were specifically using the data did not share what the 

economic impact of using the data were, but did indicate that they were helpful in them conducting their business, 

planning their production, and sourcing product. 

 

LESSONS LEARNED 

The challenges of working with the organic sales and yield data are reflective of industry wide awareness of the need for 

more harmonized and regular collection and dissemination of data on the organic sector.  These and many other data are 

already reported by growers as part of the organic system plan, which goes to the certifying agent.  However, few 

certifiers have the interest or capacity to “mine” these data and help better characterize the organic sector.  The USDA-

ERS still goes through certifier files by hand to try to produce national estimates for select organic crops.  Washington 

State is fortunate to have one certifier (WSDA) that certifies over 90% of the farms, and enters some basic data for crops 

in a way that can be electronically manipulated and captured.  There is on-going discussion within the organic industry of 

how improved data might be generated.  But different players have different interests, and while theoretically possible to 

have all grower data flow to a certifier in electronic form using a standardized set of fields and units, this is currently 

unlikely due to financial constraints and philosophical differences.  WSU has been fortunate to partner with WSDA for 

over 10 years on organic statistics.  This has made Washington State one of the few to have regular, reliable data to help 

guide the expanding organic sector. 

 

The broad lack of interest in the organic statistics by small scale direct market growers was not anticipated.  However, a 

number of small scale farmers did comment that they were not aware of these statistics reports, that they would now look 

at them, and that this type of information was useful to keep them in touch with the trends in the organic sector in the 

state, of which they are part, and potentially directly or indirectly impacted even though they are not working in market 

channels where macro-level considerations of price and production potential drive their own farm decisions.  A number of 

respondents in this group did state support for continued funding for the statistics. 
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The challenges of working with the sales and yield data were not fully appreciated.  While project personnel did do some 

initial pre-testing, it was not fully adequate to anticipate some of the problems encountered and the magnitude of the data 

entry task.  More exploration of the data prior to making a commitment to analyze it would have been helpful. 

 

CONTACT INFORMATION 

David Granatstein 

509-663-8181 

granats@wsu.edu 

 

ADDITIONAL INFORMATION 

A portion of salary and benefits for David Granatstein were used as an in-kind match of $15,443 from Washington State 

University.  This was realized through the time he spent directing the project, working with project associates, fielding the 

survey, and presenting results at industry meetings.  The WSDA Organic Food Program provided an unknown level of in-

kind support by supplying database output for 2011 and 2012 years, and by scanning sales and yield forms to supply the 

data for that part of the project.  The WSU BIOAg program provided over $5,000 to support research associate time in 

additional data entry and manipulation of the expanded years of sales and yield data as part of a project funded through 

Dr. Mike Brady.   

 

Reports produced with support from this project, available at http://csanr.wsu.edu/pages/Organic_Statistics  

1. Kirby, E. and Granatstein, D. 2012. Trends in Washington State Organic Agriculture: 2004-2011 Data.  Extension Fact 

Sheet FS082E, Washington State University, Pullman, WA. 5 pp. 

2. Kirby, E. and Granatstein, D.  2012.  Status of Organic Tree Fruit in Washington State. 

Extension Manual EM046E, Washington State University, Pullman, WA. 32 pp. 

3.  Kirby, E. and Granatstein, D. 2012. 2011 Current Status of Organic Agriculture in Washington State. 

On-line powerpoint presentation, WSU CSANR, Wenatchee, WA.   

4.  Kirby, E. and Granatstein, D. 2012. Organic Tree Fruit Trends 2011.  On-line powerpoint presentation, WSU CSANR, 

Wenatchee, WA.   

5.  Kirby, E. and Granatstein, D. 2012. Washington State Certified Organic Acres and Sales (2005-2011 tables).  On-line 

report, WSU CSANR, Wenatchee, WA.  

6.  Kirby, E. and Granatstein, D. 2013. Current status of certified organic agriculture in Washington State: 2012. On-line 

powerpoint presentation, WSU CSANR, Wenatchee, WA.   

7. Kirby, E. and Granatstein, D. 2013. Recent Trends in Organic Tree Fruit: 201s.  On-line powerpoint presentation, WSU 

CSANR, Wenatchee, WA.   

8. Kirby, E. and Granatstein, D. 2013. Certified organic acreage and sales in Washington State: 2012. On-line report, 

WSU CSANR, Wenatchee, WA. 

 

Additionally, a peer reviewed article was published: 

Granatstein, D., Kirby, E., and Willer, H. 2013. Global area and trends of organic fruit production. Acta Hort. 1001:383-

394. 

 

This paper was presented at the 2nd International Organic Fruit Symposium and is available as a video stream at 

http://www.youtube.com/watch?v=XVDWPqCMnMY&list=PLE816E610DF986E58&index=36&feature=plpp_video 

 

 

  

mailto:granats@wsu.edu
http://csanr.wsu.edu/pages/Organic_Statistics
http://www.youtube.com/watch?v=XVDWPqCMnMY&list=PLE816E610DF986E58&index=36&feature=plpp_video
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Project Title:   Developing a Hard Cider Culture in Western Washington 

 

Partner Organization:   Northwest Agriculture Business Center (NABC) 

 

PROJECT SUMMARY 

Hard cider has a long history in the United States and Western Europe, and cider is one of the fastest growing segments of 

the U.S. liquor industry today. Cider varieties are distinct from “dessert” apples in that they have levels of tannins that 

enhance cider when fermented. Interest in commercial cider production is increasing locally, regionally and nationally. 

Research dealing with selection of best varieties, cider orchard management systems, quality cider production methods, and 

sensory evaluation of varietal ciders is needed to support the cider makers and cider orchard growers. A program of 

organized courses in hard cider production can provide beginning cider makers with the knowledge of correct techniques 

and practical hands-on experience, and help those already in business to improve the efficiency and profit for their 

operations.  

 

Several regional cideries had been established in Washington and Oregon States before 2010. The Northwest Cider 

Association (www.nwcider.com), organized in 2010 with 8 member cideries, has grown to 36 members in Washington, 

Oregon, Montana, and British Columbia by November 2013.  A great potential exists to create a Washington hard cider 

culture that rivals the wine culture of eastern Washington.  In order to create such a culture, further research is being 

conducted to characterize hard cider varieties, and provide education on quality hard cider production in the region. This 

project builds upon the foundation of an emerging industry that can provide a significant revenue stream for Washington 

apple producers for years to come. 

 

This project will lead to significant market expansion for cider apples and additional use of dessert apples and pears currently 

being produced. Value-added products represent the potential for a greater return per acre to farmers and enhanced economic 

sustainability of farmland.  The demand for hard cider and perry is also creating a tremendous demand for apple and pear 

varieties used to produce craft hard cider and perry.  This is resulting in the expansion of acreage of cider apples and perry 

pears and will continue to draw more orchardists into this sector. The impacts will be comparable to the explosive expansion 

of the Washington and Oregon wine industry that occurred in the 1980’s.  The goal is to develop the Northwest as a premier 

hard cider region.  Research and marketing support will result in increased sales volumes and higher prices for fruit growers 

and cider/perry makers.  Production research will increase yields and reduce production costs for fruit growers. This will 

increase net profits for fruit growers. 

 

Sales of hard cider in the United States have increased from 4 million gallons in 2004 to over 17 million gallons in 2012. 

Currently, cider/perry sales are only 0.5% of all beer sales in the U. S. If sales increase to 5% of the beer total, cider sales 

will increase to 310,000,000 gallons (cider consumption in the U.K. equals 18% of the beer total).  This would require 

nearly 2 million tons of apples. Cider makers today include local and regional craft makers, as well as multiple multi-

national beer brewers that have begun to pursue the U.S. hard cider market. 

 

This project was not built on any previously funded SCBGP projects. 

 

PROJECT APPROACH 

Orchard based research, juice analyses, and evaluation and description of 8 varietal ciders made at Washington State 

University Mount Vernon Northwest Washington Research and Extension Center (WSU NWREC) were performed in 2011 

and 2012. Productivity of 64 cider apple varieties in the WSU NWREC orchard was rated in September 2011 and October 

2012. Fruit was harvested from all bearing varieties each year, and juice was analyzed for characteristics that impact cider 

making. In 2012, juice characteristics and harvest date of 4 cider apple varieties was compared at WSU NWREC and 4 

commercial orchards located in central and western Washington.  A mechanical harvest trial demonstrated that a raspberry 

harvester can successfully harvest cider apples. Mechanical harvest can provide significant savings in labor time and costs 

without causing significant damage to the trees when compared with hand harvest. However, further work is needed to find 

a type of picker more suited to handle the larger size of apple fruit. Results of this study were presented at local and national 

workshops and conferences. 

 

http://www.nwcider.com/
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A total of 19 courses, workshops, and seminars were presented during the contract period.  Presenters included the project 

partners, paid contractors, and guest speakers from the appropriate field of interest.  There were 530 participants in these 

events.  Participants were surveyed for feedback and appraisal.  Copies of surveys are included as an appendix. 

 

A. Northwest Agricultural Business Center (NABC) – provided staff and contractors for cider production classes, 

developing the cider production model, market research, education/outreach of results, and project oversight. 

B. Washington State University Mount Vernon Research and Extension Center (WSU NWREC) provided research 

regarding the culture of cider apples, analysis of juice characteristics, evaluation of single varietal ciders by a trained panel 

of evaluators, and conducted a replicated field trial of mechanical fruit harvesting in 2011 and 2012.   

 

Funds were used solely to enhance the development of hard cider using specialty crops: apple, pears, berries. 

 

GOALS AND OUTCOMES ACHIEVED 

Orchard-based research: 

A replicated trial comparing the efficiency of machine harvest of cider apples with hand harvest was conducted on October 

25, 2011 and October 17, 2012, at WSU Mount Vernon NWREC using a raspberry harvester (Littau Model OR0012, 

Stayton, OR). Results show that mechanical harvest of cider apples with this equipment can significantly reduce labor time 

and costs, but resulted in approximately 10% yield loss (fruit dropped on orchard floor and not recoverable). Damage to 

tree limbs and spurs of mechanically harvested trees was not significant. While major damage was caused to the fruit by 

mechanical harvest (fruit was cut and sliced), this did not affect juice quality when fruit was pressed immediately after 

harvest, nor did it increase the rot in stored fruit. Juice characteristics were not significantly different, except for higher 

oBrix in the fruit stored for two weeks, attributed to continued conversion of starches to sugar during the storage period. 

Results are shown in Tables 4-10. 

 

Characterize juice and cider: 

On September 20, 2011 and October 1, 2012, trees in the cider orchard at WSU NWREC were rated for productivity as 

follows: 5=heavy, all areas of tree fruiting; 4=good, most branches fruiting, commercial production level; 3= moderate, 

about 50% of branches fruiting, acceptable production level; 2=light, most branches not fruiting, unacceptable commercial; 

1=poor, little or no fruit, unacceptable (unless alternate bearing variety in off year). The results are shown in Table 1.  

 

In September and October of 2011 and 2012, a sample of 25 ripe fruit was collected from each fruit-bearing cider apple 

variety. Due to tendency for alternate bearing not all varieties produced fruit in both years, but data for at least one year 

were obtained for a total of 64 varieties. Both years, fruit were milled and pressed, then juice was frozen for analysis after 

the harvest season was over, in December–January of 2011 and 2012. Juice analysis was for characteristics that influence 

cider making, and results are shown in Table 2. 

 

In October 2012, 1 box of fruit each from 4 different cider apple varieties were collected at four cooperator’s orchards in 

western and central Washington (Port Townsend, San Juan Island, Tieton, and Wenatchee). Samples of one variety, 

Kingston Black, were not collected from Tieton. The juice was pressed at NWREC and frozen for analysis along with 

samples from the WSU NWREC orchard. Results are shown in Table 3. 

 

Nine cider apple varieties were harvested for cider making in 2011 and bottled in spring 2012. They were evaluated in 3 

sessions held in Wenatchee, WA (May 24, 2012), Port Townsend, WA (July 31, 2012) and Salem, OR (January 24, 2013), 

by a total of 19 panelists trained in sensory evaluation of hard cider. Results of the evaluation are shown in Table 11. Two 

cider apple varieties (Granniwinkle, Medaille D’Or) which have not yet been evaluated were harvested for cider making in 

2012 and bottled in spring 2013 for future evaluation. 

 

Market-based research: 

The project team conducted market research and worked to develop a business model for cider production.  A summary of 

this work was presented at the Northwest Cider Seminar held at Mount Vernon, Washington on December 15, 2012.  A 

copy of the agenda and the market presentation made at the seminar are included in the appendix. 

 



52 
WSDA SCBGP FINAL REPORT 

 
 

NABC conducted several surveys of cider makers and orchardists.  Surveys included the following: 

- Survey of cider makers about production and purchasing intentions (June 2012) 

- Survey of cider makers regarding production volumes, estimated growth, and support of a future SCBG 

application (February 2013) 

- Survey of cider makers about sourcing juice and apples, identifying cider apple and perry pear producers, 

and identifying distributors and distribution models (May 2013) 

A summary of the results of each survey are included in the appendix. 

 

WSU researchers with the assistance of other team members, cider makers, and orchardists are developing a cost estimation 

of establishing a cider apple orchard in western Washington.  A summary of this work has been presented at several 

conferences and an extension publication is expected to be published in 2014.  Figure 1 in the appendix is a summary that 

has been used for presenting this work. 

 

Educate cider makers and orchardists: 

A summary of the cider courses offered during the grant period: 

 

2011 Cider Courses/Classes       

Principles & Practice of Cider Making June 27 - July 1, 2011 20 No evals 

Orchard Management June 25, 2011 24 No evals 

Orchard Management December 10, 2011 23 No evals 

Principles & Practice of Cider Making Dec 12 - 16, 2011 24 Yes 

    

2012 Cider Courses/Classes       

Principles & Practice of Cider Making June 25 - 29, 2012 19 Yes 

Orchard Management June 23, 2012 22 No evals 

Business of Making Hard Cider June 30, 2012 22 No evals 

Principles & Practice of Cider Making July 23 - 27, 2012 26 Yes 

Business of Growing Cider Apples July 21, 2012 14 No evals 

Orchard Management July 28, 2012 25 No evals 

Cider Seminar w/Peter Mitchell December 15, 2012 90 No evals 

Advanced Cider Making Dec 10 - 14, 2012 20 Yes 

    

2013 Cider Courses/Classes       

Business of Making Hard Cider June 22, 2013 26 Yes 

Orchard Management July 13, 2013 35 Yes 

Principles & Practice of Cider Making July 8 - 12, 2013 23 Yes 

Principles & Practice of Cider Making July 15 - 19, 2013 25 Yes 

Business of Making Hard Cider October 26, 2013 35 Yes 

Principles & Practice of Cider Making Dec 2 - 6, 2013 25 Pending 

Orchard Management December 7, 2013 32 Yes 

    

 Total 530  

 

A total of 19 courses, workshops, and seminars were held during the project period serving a total of 530 persons.  Two 

new workshops were added – one on the business of making cider and one of the business of cider apple production.  

Presenters for the workshops have included experienced industry professionals and qualified faculty and staff from 

Washington State University.  We have been fortunate to have Peter Mitchell provide instruction for the Cider & Perry 

Academy, and offer certification from the Nation Association of Cider Makers (United Kingdom). 
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Participants were surveyed during the contract period.  Results have been very favorable. The project team has worked to 

improve the quality of the education based on survey results. Copies of course survey have been provided. 

 

Continuation of orchard-based research is expected to have long term outcomes as a new replicated research cider apple 

orchard will enable research in improved methods of mechanical harvest and mechanical pruning to reduce labor costs and 

increase orchard profitability. 

Continuation of the production model will also have long-term impact.  Cider orchards continue to be planted, and the 

project team will continue to work for cooperative grower efforts. 

 
Activities and Goals Accomplishments 

Perform variety evaluations Productivity rating performed of 64 cider apple varieties at WSU NWREC 

Juice analysis performed for 64 cider apple varieties at WSU NWREC 

Comparison of juice analysis for 4 commonly grown cider varieties from WSU 

NWREC and 4 cider orchards in western and central WA 

9 varietal ciders made in 2011 and evaluated by a sensory panel in 2012 

Conduct research on mechanical 

harvesting 

Replicated trial at WSU NWREC comparing efficiency of mechanical harvest with 

hand harvest performed in 2011 and 2012 

Conduct Market Research Industry surveys completed to characterize current production and future goals 

Production and sales data collected 

Production cost study initiated and near completion (new funding received) 

Planned acreage for new plantings of cider apples exceed 100 acres 

Educate cider makers & 

Orchardists 

19 courses, workshops, and seminars offered 

530 paid participants 

NWCA membership increased from 8cider makers to 36 cider makers 

Present data and findings to 

grower interest groups 

December 15, 2012 – Cider Seminar, Mount Vernon, WA with cider makers, 

researchers, growers, and marketers; 85 participants 

February 7, 2013 – CiderCon National Cider Conference, Chicago, IL; 240 

participants, presentations: 

Survey of cider makers and cider apple growers (G. Peck, C. Miles, O. Padilla-Zakour, 

and N. Rothwell) 

Information presented at the 19 courses, workshops, and seminars. 

Analysis of single variety ciders in western WA State (C. Miles) 

Mechanical harvest opportunities for hard cider apple orchards (C. Miles) 

Information available at web sites: http://www.agbizcenter.org/business-

services/classes-and-workshops/all-things-cider  – www.nwcider.com - 

http://extension.wsu.edu/maritimefruit/Pages/Cider.aspx  

 

Progress was made on the goal of increasing production of cider apples and perry pears.  The specific goal of 30 producers 

adopting a specific business plan was not met.  However, surveys indicate that new acreage will exceed the goal of 100 

acres.  The project team will continue to work to develop a cooperative grower effort to produce and market juice for cider 

and perry.  It is apparent that this effort will continue for much longer than the grant period.   Because orchards require 5-7 

years to establish, processing and marketing efforts will ramp up when increased production creates a demand for these 

developments.  In the meantime, the demand for cider apples and perry pears have created a situation there is an instant 

market for the available fruit. (Outcome 3) 

 

The target for education was to offer 5 courses to reach 80 participants.  19 courses, workshops, and seminars were offered 

that reached 530 participants.  Participant surveys were used to evaluate results. (Outcome 4) 

 

BENEFICIARIES 

The completion of this project benefits cider makers and growers of cider apples in providing juice analysis of 64 varieties 

of cider apples, and the sensory description of finished varietal ciders. This information will help growers decide on the 

varieties to plant that will best suit their locations and types of cider they are making. Information on the sensory description 

of ciders also benefits those who are just becoming familiar with marketing and promoting ciders to the public, in that it 

http://www.agbizcenter.org/business-services/classes-and-workshops/all-things-cider
http://www.agbizcenter.org/business-services/classes-and-workshops/all-things-cider
http://www.nwcider.com/
http://extension.wsu.edu/maritimefruit/Pages/Cider.aspx
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gives them a descriptive vocabulary based on evaluations by expert cider taste panels. Information on mechanical harvest 

with data on potential savings in labor time and costs will help growers be more economically profitable. 

 

NABC is helping to manage and grow the Northwest Cider Association, a trade organization formed by cider and perry 

producers throughout the Pacific Northwest to promote awareness of regional artisanal cider and perry.  Already recognized 

as an international leader for our abundant apple growing regions, the Northwest is becoming known for the cider apple 

research at Washington State University and professional cider workshop series managed by NABC. The workshops were 

launched under the leadership of WSU and feature renowned cider expert Peter Mitchell from the UK. In addition to 

seminars, workshops and educational events for both cider makers and apple growers, NABC is developing a framework to 

help manage the industry’s explosive growth and help to establish a Northwest cider culture. 

 

The NWCA has increased membership from 8 cider maker members to 36 cider maker members during the project.  530 

participants participated in educational opportunities. Planting intentions exceed 100 acres for 2014. 

 

LESSONS LEARNED 

Project staff working on the mechanical harvest trial gained a fuller knowledge of the factors involved in effective machine 

harvest and new options to investigate in future trials. NABC staff members have participated in courses and have developed 

skills related to the production and marketing of cider and perry.   All team members have been effective in being a part of 

the development of the re-emerging the cider industry in the northwest. We underestimated the length of time required to 

implement the business and production model for orchardists. Because orchards require 5-7 years to become fully 

established, a longer period of time will be required to implement the anticipated business models. 

  

Project goals were successfully achieved. 

 

CONTACT PERSON 

David Bauermeister 

360-336-3727 

david@agbizcenter.org 

 

ADDITIONAL INFORMATION – See Attachment C 12-25-B-1262 Cider 

Salaries:   $  46,243.98 

Benefits:        3,909.47 

Travel:        2,897.84 

Supplies:      36,098.96 

Contract staffing:     35,939.00 

Other contractual:     38,031.08 

Total  $163,120.33 

 

Matching funds were sourced through local matching funds including fees for courses and workshops. 

Funds were used to fund additional courses, workshops, and project activities. 

 

Material was added to the WSU NWREC cider web page:  

http://extension.wsu.edu/maritimefruit/Pages/Cider.aspx , including links to other cider research programs (Virginia Tech, 

Cornell, Michigan State University), cider associations and groups, publications and factsheets, and a video of the 2011 

mechanical harvest trial  http://www.youtube.com/watch?v=hCEjbuML5GA titled “Machine Harvesting Cider Apples” (J. 

Roozen, J. King, and C. Miles) NABC created a new web page:: 

http://www.agbizcenter.org/business-services/classes-and-workshops/all-things-cider 

 

Photos of mechanical harvesting are included in the web page. 

The appendix includes the following: 

 Juice evaluation data 

 Mechanical harvest data 

http://www.nwcider.com/
mailto:david@agbizcenter.org
http://extension.wsu.edu/maritimefruit/Pages/Cider.aspx
http://www.youtube.com/watch?v=hCEjbuML5GA
http://www.agbizcenter.org/business-services/classes-and-workshops/all-things-cider
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 Course/workshop evaluations 

 Northwest Cider Seminar information 

 Survey results 

 NWCA member list 
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Project Title: Bridging the GAPs: Opening GAP/GHP Education for Farmers and Auditors 

 

Partner Organization:  WSDA Fruit & Vegetable Inspection and Food Safety & Consumer Services Programs (WSDA) 

 

PROJECT SUMMARY 

Washington’s small, mid-sized, and diversified specialty crop farms face unique challenges related to developing and 

implementing food safety plans whether for a 3rd party audit or simply for on-farm risk management because they are 

often run by a single family with few or no employees. While their operations tend to be simple, they may not have space 

for designated packing structures or produce cleaning systems, and they are frequently less experienced with the kind of 

documentation required to meet a GAP audit standard.  As more buyers require or prefer GAP/GHP certification for 

growers and processors entering or expanding markets such as schools, hospitals and grocery stores, small operators face 

increasing pressure to become GAP/GHP certified. GAP/GHP certification requires a set of standard operating procedures 

(SOPs) that explain the operation’s food safety plan in detail, and address a detailed set of risks and potential risks for 

microbial contamination of the product. This can be intimidating and relatively costly for small, mid-sized, and diversified 

specialty crop producers. Bridging the GAPs serves to lower the barrier to GAPs for producers by demystifying the 

procedural side and sharing low-cost ways to meet the GAP standard. The project also educates GAP auditors about 

common practices and concerns of growers on smaller, diversified farms, and facilitates direct interaction between 

growers and auditors to foster better understanding and trust, and to increase the number of smaller farms seeking and 

succeeding in GAP audits. This project was designed to provide friendly on-farm training for farms and auditors and to 

develop tools and resources to assist them as they seek to improve food safety on their farms, plan for GAP/GHP audits, 

and prepare for the upcoming FDA Produce Safety Rules. 

  

Statewide, grower feedback has consistently demonstrated significant and growing anxiety about how to properly plan for 

the current and upcoming market and regulatory requirements resulting from marketplace preferences for GAP 

certification, as well as the proposed Produce Safety Rule in the Food Safety Modernization Act. Buyers, consumers, and 

in time, regulators, want verification that growers have measures in place to minimize the risk of microbial contamination 

of their products. This presents challenges to specialty crop growers, especially those with limited resources and staff 

time.  ‘Bridging the GAPs’ included grower education and resource development, but it was also essential to enlist 

auditors in finding scale-appropriate solutions to food safety challenges.  This professional development helped WSDA 

GAP auditors better understand and adapt their approaches to the different kinds of issues that small, mid-sized, and 

diversified specialty crop farms face.  By making the planning and audit process more accessible to growers, and helping 

auditors better understand these farm operations, a barrier to entry has been reduced for these growers. 

 

This project built on a previous SCBG-funded Farm to School project, which concluded in September 2012.  That project 

brought together school nutrition professionals and farmers for WSDA-led workshops, conferences, kitchen skills 

trainings, and on-farm events, including two which were focused on Good Agricultural Practices. During these education 

and outreach events, farmers consistently expressed concerns about providing the safest product possible to institutional 

and other markets. While food safety itself, and the freshness and safety of their product was the most important focus for 

growers and school nutrition professionals alike, 3rd party food safety audits continued to be discussed regularly. 

Conversations and question/answer sessions revealed some stark gaps in knowledge across the range of 3rd party food 

safety certifications, and in particular the USDA GAP/GHP audit.  WSDA could see that bridging that gap would 

facilitate better market access for growers, and a greater understanding of food safety practices and audits for buyers. 

Through participation in this previous project, the WSDA GAP audit staff also recognized that as small, diversified farms 

began to be interested in the larger markets that were requiring 3rd party audits, they would need to learn more about how 

these farms operate in order to review their food safety practices knowledgeably. 

 

During the Farm to School Specialty Crop Block Grant project (2009-2012), WSDA conducted two on-farm trainings in 

partnership with the WSU Small Farms Team and Tilth Producers of Washington. Participants walked through the farms 

as host farmers discussed their food safety planning and GAP auditors shared assessment practices. Based on the walk 

through with the GAPs check list in hand, the groups discussed possible first steps to take and things to consider. 

Participants were able to view practices that were already in place, and start thinking of what practices make sense to 

integrate based on individual farms’ practices. Grower interest was strong, and WSDA educators recognized that the 
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upcoming FDA produce safety rule process meant growers needed even more support to prepare and plan for improved 

food safety planning and documentation on their farms. This current grant was written during that time, to ensure that 

WSDA would be able to meet this demand with reliable information. 

During that initial project, WSDA developed a video on Good Agricultural Practices to broaden the reach of GAPs 

training and information. The video features, farmers, auditors and food buyers addressing food safety and Good 

Agricultural Practices, and is designed to introduce WSDA’s collaborative approach to working with growers, partners 

and auditors to find feasible food safety solutions. The video has received 1,691 views, and is used by agricultural 

educators in workshops and classes on food safety. The video is featured on the WSDA Bridging the Gaps page, the 

WSDA Farm to School Toolkit, and the WSDA YouTube page, and has been used in trainings for WSDA GAP/GHP 

auditors in early promotion of this Bridging the GAPs project. 

 

PROJECT APPROACH 
Project Activity Amended Completed 

Assemble GAPs Team  Oct 2011 

GAPs Team Meetings WSDA Education and Outreach staff met regularly with WSDA 

GAP/GHP audit staff to plan events, strategize the project, and 

write and edit the manual.  WSDA GAP/GHP IT representative 

worked closely with Education and Outreach staff to develop 

web-based resources, such as the initial contact listing and email 

links, the online Q&A, and the web-based audit request wizard, 

and to update web information. 

Throughout project 

Conduct On-Farm Auditor 

Training 

Four 2-day trainings were provided to auditors, with a classroom 

component and attendance at on-farm pre-audit grower 

assessment events. Auditors attended 3 additional pre-audit 

grower assessment events (without a classroom component) to 

provide them with insight and experience on diverse farms.  

(Four 2-day or eight 1-day trainings were originally scheduled.) 

Auditors also received Bridging the GAPs training at their 

annual refresher course meetings.  

August 2014 

Conduct On-Farm Grower Pre-

Audit Assessments 

7 pre-audit grower assessments were completed in different 

regions of the state.  (Four were originally planned)   

WSDA also conducted 2 roundtable events for growers and 

auditors in regions of the state where host farms could not be 

found for on-farm events. 

June 2014 

Contribute Feedback and 

Comments to National Level 

Food Safety Discussions 

Ongoing. WSDA used this project to share information and 

encourage growers to provide comments during FSMA 

comment period, and to gather questions and feedback from 

growers to inform WSDA’s comments.  WSDA staff attending 

national meetings and local listening sessions shared questions 

and concerns from growers throughout the project. 

Sept 2014 

Develop GAP/GHP Training 

manual for small to mid-size 

specialty crop growers and 

processors 

Spanish and English versions, in hard copy binders with flash 

drive templates and documents, and online version with 

interactive Table of Contents and live links 

Sept 2014 

Design and conduct surveys for 

sales impact and customer service 

Adapted WSDA farm survey to include GAP questions 

(conducted Spring 2014), and surveyed project participants at 

and after events (throughout project) 

June 2014 

Develop online wizard for 

GAP/GHP 

Part 1:  Info webpage and Q&A for farmers on GAP/GHP 

standards and audit process 

Part 2:  Online audit request form 

June 2012 

 

 

Sept 2014 

Post training manual online  Sep 2014 

 

Project Activity Descriptions: 

http://agr.wa.gov/inspection/GAPGHP/
http://www.wafarmtoschool.org/Page/21/GAPs-good-agricultural-practices-food-safety-certification
http://www.youtube.com/user/WSDAgov/
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 Pre-audit grower assessments for small, mid-sized, and diversified specialty crop farms provided opportunities for 

host farms to receive auditor feedback on their food safety practices, and to serve as leaders and examples in their 

region, as they invited farm peers and auditors to their farm to learn more about on-farm food safety.  At each 

event, growers and auditors walked the farm, discussed key issues with WSDA educators, and learned ways that 

farms of that type, scale and region could meet the GAP standards in cost-effective ways. WSDA educators and 

auditors were able to share real-life examples of worker sanitation facilities, hand wash stations, harvest and field 

packing practices, compost systems, and produce washing and storage areas, allowing them to discuss with 

growers the food safety implications of the various models, along with ways growers can cost-effectively adapt 

practices to improve food safety on their farms. These events also served as a forum for WSDA to share 

information and updates on FSMA implementation, Washington State Food Code provisions that affect small 

farms, and to discuss market demand and reasons for food safety planning and certification. 

Two of the pre-audit grower events were provided with Spanish-language interpreters, and with particular 

attention to demonstration as a teaching method, in order to better reach Latino growers. At both events, a 

bilingual GAP/GHP auditor was in attendance to answer questions and clarify GAP standards. The Yakima event 

was presented with WSU Small Farms Team partners who provided assistance with planning, farmer recruitment, 

materials translation (including a Spanish language food safety glossary), and on-site interpretation. The Viva 

Farms event in Mt. Vernon was a partnership with Viva Farms, and reached both a Spanish and an English-

speaking audience. This event was presented in conjunction with an RMA-funded Wholesale Success training 

which was held on the following day. 

 7 pre-audit grower assessments were completed in regions spanning the state  

 189 farmers and other constituents participated  

 40 auditors participated 

 

  
WSDA GAP/GHP auditors discussing and 

learning about outdoor packing areas at 

Skagit Flats Farm. 

WSDA Educator and GAP/GHP auditor 

teaching field-side at Pheasant Fields Farm. 

Farms responded well and joined in with their questions, concerns and plans for food safety planning and 

implementation. Host farmer Nikki Johanson sent the following thank you by email to the project coordinator:   

 

I want you to know how much I and a lot of others appreciated you coming to Kitsap.  Look out, it’s just 

the beginning. We will call on you again for help as we write those policies, etc. The training here has 

created all kinds of dialog and a ripple effect. And there’s a new conversation about it every week. It is a 

pleasure for me to write about and talk about the very positive things your team is doing for small 

farmers in WA (and, I’m good at talking). You know I was a bit apprehensive having you come HERE, but 

it’s the best thing I’ve ever done for Kitsap farms and farmers. 

 

 

 Producers’ Roundtables gathered growers, auditors, educators and buyers to discuss market and regulatory 

requirements for food safety, with a focus on better understanding the constraints and opportunities associated 

with each of the different participants’ businesses. The Spokane Roundtable also provided three different types of 
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buyers an opportunity to share why food safety certifications are useful to them, and what they expect from 

growers in relation to on-farm food safety. 

o Producers’ Roundtable on GAPs in Moses Lake October 28, 2013 

o Producers’ Roundtable on GAPs in Spokane May 7, 2014  

o 44 farmers, processors, buyers, and advocates attended 

o 2 auditors participated 

 

The roundtable model was adopted during Year 2 of the three year project because there had been a shortage of 

farms willing to host on-farm events in some parts of the state. As a result WSDA held roundtable meetings in 

place of on-farm events in areas not served by on-farm events.  As growers became more familiar with the 

project, WSDA found that farmers preferred on-farm events and more growers stepped forward to host. 

Therefore, only two roundtable events were held, and others were able to be provided as growers appear to 

prefer—on-farms. 

The following quote came from one Producers’ Roundtable participant, whose farm’s market-participation was 

subsequently featured in a local news story: 

Hello, 

Jackson Farm was featured on KREM today. Here is a link to the story. 

http://www.krem.com/longform/news/local/good-news/2014/10/10/jackson-farms-offer-fresh-school-

lunches/17058517/ 

This all came together starting with the meeting (Roundtable) in Spokane in March, so thank you for all 

of your efforts at the state level.  

Dan 

 GAP/GHP Auditor professional development and partnership 

 In total WSDA GAP auditors participated in one or more components of this project 109 times (some 

auditors came to multiple events), whether that was by attending trainings, joining a farm-walk, or 

speaking at an event. Some auditors participated in several different kinds of activities.  Auditor trainings 

provided auditors with opportunities to see practices on small, diversified farms in different regions of the 

state, including rustic outdoor packing areas, common storage and transport practices, and basic 

documentation systems, and discuss simple, cost-effective ways these growers can meet the GAP/GHP 

standards within their constraints of cost, staffing, and space.  Auditors were also able to see and discuss a 

variety of place-specific food safety issues such as flooding and over-wintering birds. Auditor trainings 

were designed as two-session events, most with a first session on Day 1with a WSDA educator leading a 

presentation and discussion about the specific agriculture, climate, markets and food safety challenges for 

the specific geographic region, and Day 2 tied to an on-farm grower/auditor education event. This 

allowed WSDA to provide on-farm education to more growers and auditors in more areas of the state 

(rather than having some host auditors only and others host only growers).  This evolution occurred 

because the farm host of the first auditor training asked if he could invite other area farmers, and WSDA 

found that the cross-pollination and discussion increased learning and trust-building for all participants. 

 WSDA presented on Bridging the GAPs at annual WSDA GAP/GHP auditor refresher courses each year 

of the project.  

o Year One: WSDA Education and Outreach staff introduced the project, discussed grower types, 

regional food safety issues (like flood plains and wintering geese), and language that works when 

talking about food safety with small-scale diversified growers.  The language section provided 

excellent conversation about how different types of farmers think and talk about “commodities” 

vs. “crops” or “food,” “farms” vs. “operations,” etc., and worked to encourage auditors to use 

plain language when out in the field, as a way of translating the audit language to farmer practice 

and style. 

o Year Two: WSDA Education and Outreach staff discussed the FSMA comment process and 

upcoming implementation, including potential impacts on farms being served by this project. The 

group also  provided an update on the Bridging the GAPs project and discussed Bridging the 

GAPs resources for them to share with growers:  the project website, online Q&A, Spanish 

http://www.krem.com/longform/news/local/good-news/2014/10/10/jackson-farms-offer-fresh-school-lunches/17058517/
http://www.krem.com/longform/news/local/good-news/2014/10/10/jackson-farms-offer-fresh-school-lunches/17058517/
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language audit checklist. WSDA staff discussed other food safety topics that affect growers, 

including the 2009 FDA food code fact sheet and a state-level cut leafy greens fact sheet, so that 

auditors would be able to knowledgeably discuss related topics that might come up in farm audits. 

o Year Three:  WSDA Education and Outreach staff shared updates on Bridging the GAPs project 

end stages and introduced the Bridging the GAPs Farm Guide, encouraging them to use the guide 

as a resource and direct farms with pre-audit inquiries to the guide. The group also discussed 

Harmonized GAP standards and new developments in water testing expectations. 

 Four auditors were featured in educational/technical assistance videos, available in English and Spanish 

 Three auditors contributed significantly to the development of the Bridging the GAPs Farm Guide, as 

well as the online Q & A 

 

Summary of Auditor Trainings, Grower Pre-audit Assessments, and Producers’ Roundtables  

 

May-14 Event/Workshop Auditors Farmers & others 

Imperial's Garden Grower pre-audit assessment  9 9 

Yakima F & V Office Auditor Training 11  

    

Williams Hudson Bay Farm Grower pre-audit assessment 6 6 

Pasco F & V Office Auditor Training 10  

    

Spokane region Producers Roundtable on Food Safety 1 40 

    

Mar-14       

Cultivating Success On-farm food safety workshop 1 24 

Snohomish/Pierce County    

Dec-13       

Viva Farms Grower pre-audit assessment 2 40 

    

Oct-13       

Alvarez Farms Grower pre-audit assessment 2 8 

    

Oct-13       

Moses Lake Producers' Roundtable on Food Safety 1 3 

    

May-13       

Local Roots Grower Pre-audit assessment 8 19 

 Auditor Training 8  

Apr-13       

Pheasant Fields Grower pre-audit assessment 4 30 

    

Aug-13       

GAP Auditor Refresher Project introduction; Q & A 15  

    

Aug-12       

GAP Auditor Refresher Project update, Q & A 15  

    

Mar-12       
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Seattle Auditor training 7  

Skagit Flats Grower pre-audit assessment 7 5 

   Auditors Farmers & others 

 Total 109 188 

 

 
Bridging the GAPs Farm Guide Development 

As the culmination of the project, based on key questions and experience gained throughout the project, WSDA 

developed the Bridging the GAPs Farm Guide, a friendly, attractive, clear and simple manual to help farms meet 

GAP/GHP standards and improve food safety practices on their farms.  WSDA hired a photographer to join them on 

host farms to obtain photographs of real-life on-farm practices and systems that target readers would relate to. The 

guide highlights on-farm examples from Washington’s small farms, shares auditor tips for making the process go 

more smoothly, highlights frequently-asked farmer questions, and shares a variety of options for meeting GAP/GHP 

standards.  It is presented in the order of the USDA GAP/GHP Audit Checklist, to help growers build systems and 

documentation that will be simple for auditors to review during an audit. The guide is available in English and 

Spanish, in binder form, with sample documents and templates from a range of sources, and each guide is provided 

with a flash drive of Word files of the templates so that farmers can easily adapt them for their own use.  These guides 

and templates are all available for download on WSDA’s website at: 

http://agr.wa.gov/Inspection/GAPGHP/Guide.aspx.  WSDA printed 500 copies of the English guides and 100 copies of 
the Spanish guides.Guides are being distributed at conferences and events in Fall of 2014 and into the future, until all 

have been distributed. 

 

    
 

Additional Resources to Support On-Farm Food Safety Planning: 

 An on-line Q & A captured the complex kind of questions that small, diversified farms have when trying 

to adapt the GAP standards to these kinds of operations;  

 Online wizard to assist growers with planning for and scheduling an audit;  

 Dissemination of two short instructional videos, both in English and Spanish.  

 

Contributions to regional and national discussions regarding market and regulatory requirements for food safety, 

both current and future: 

In addition to planned events to meet the specific grant deliverables, WSDA staff gave presentations at the following 

regional conferences to promote the project and disseminate GAP information: 

 

o Cultivating Success, March 4, 2014 

o Whatcom Sustainable Ag Conference March 7, 2014 

http://agr.wa.gov/Inspection/GAPGHP/Guide.aspx
http://agr.wa.gov/Inspection/GAPGHP/GAPGHPQA.aspx
http://agr.wa.gov/inspection/GAPGHP/requestforaudit.aspx
http://agr.wa.gov/Inspection/GAPGHP/GAPGHPQA.aspx
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o Camino al Exito, or Road to Success, February 4, 2014 

o Bainbridge Graduate Institute, December 4, 2013 

o Washington State Farm Bureau Annual Meeting, October 18-20, 2013 

o Jefferson/Clallam County Farm to Table presentation, April 16, 2013 

o WSU Small Farms Team Retreat short presentation, March 21-22, 2013 

o Organicology Conference presentation, Portland, OR, February 7, 2013 

o Bainbridge Graduate Institute webinar presentation to students, November 28, 2012 

o Washington State Farm Bureau Annual Meeting presentation, Yakima, WA, November 14, 2012 

o Tilth Conference presentation, Pt. Townsend, WA, November 11, 2012 

 

WSDA collaborated with USDA staff on delivery of training and education, especially regarding bi-lingual 

educational resource development and gaining clarity on GAP standards in practice.  This collaboration also provided 

feedback to USDA about the needs and concerns of small and diversified growers as they attempt to meet GAP/GHP 

standards. 

WSDA staff shared information about FSMA implementation at all stages of the project, including sharing comment 

period information and copies of proposed rules, and encouraged growers to comment.  Additionally, WSDA 

educators were able to take comments and concerns expressed during these events by small growers, and share them 

in national meetings and local FDA listening sessions.   

 

GOALS AND OUTCOMES ACHIEVED 

Development and dissemination of an on-farm food safety manual: 

 

500 English and 200 Spanish language Bridging the GAPs Farm Guides, also available for download at 

http://agr.wa.gov/inspection/GAPGHP     

 

The guide captures the many diverse lessons learned during the delivery of the education and outreach activities included 

in the project.  Over three years the content evolved to include queries from on-site gardens at a university that serves 

garden-grown produce in its food service, to start-up farmers that are unclear about not only how to comply with GAPs, 

but what the value of compliance might be in the marketplace.  Farmer Questions, Auditor Tips, and On-Farm Examples 

are woven into the guide, detailing real-world examples of best practices for growers working to improve their on-farm 

food safety. WSDA will distribute 500 printed guides in English and 200 printed guides in Spanish.  Each guide includes 

fill-able templates that can be used to begin writing, implementing, and documenting on-farm food safety practices that 

will comply with Good Agricultural Practices. 

 

This guide is provided at no cost to specialty crop producers and is intended to assist fruit and vegetable growers as they 

begin to implement and document good agricultural practices for on-farm food safety, and as they prepare for a third-party 

audit of those practices.  The information in this guide is based on the USDA Good Agricultural Practices and Good 

Handling Practices Audit (GAP/GHP) standards. In order to provide accurate, useful information, the WSDA team 

worked closely with WSDA auditors, who provide the audits in Washington State through a cooperative agreement with 

USDA. 

 

WSDA’s Bridging the GAPs project engaged auditors and educators to identify tips and best practices that will be cost-

effective on small, mid-sized, and diversified farms, including those with livestock and other farm animals.  The guide 

captures that information in order to help growers implement good on-farm food safety practices and provide auditors 

with a basic guide for issues of most concern to growers with smaller, diversified farms. 

 

The guide generally follows the flow and structure of the USDA GAP/GHP Audit Checklist which provides a 

comprehensive look at the kinds of risks to consider when creating a tailored on-farm food safety plan. The checklist will 

be the guiding document followed by an auditor when conducting a GAP audit.   

 

Four WSDA GAP Auditor trainings:   

http://agr.wa.gov/inspection/GAPGHP
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WSDA’s licensed USDA GAP/GHP auditors—experts on standards for large-scale and single crop production— received 

hands-on education, tools and resources to help them understand the challenges of smaller-scale diversified producers and 

recognize record-keeping and food safety solutions that work for these farms, even though in some cases the solutions 

look different from what is in place in larger, single-crop operations. 

 

Seven Grower pre-audit assessments: 

The main goal of the Bridging the GAPs project was to identify and share best practices relating to on-farm food safety 

for small, mid-sized and diversified fruit and vegetable farms. The WSDA team coordinated on-farm grower pre-audit 

assessment where a regional farming community could gather to share examples of safe growing practices that meet the 

USDA GAP/GHP certification standards.  Auditor participation in these tours was essential in order to provide 

interpretation of existing standards as they would likely apply to smaller-scale, diversified farms. 

 

Two Producers’ Roundtables: 

WSDA coordinated and presented Producers’ Roundtables with WSDA Education and Outreach staff, and a GAP lead 

auditor presenting an overview of the WSDA GAP audit program, introducing Bridging the GAPs, and facilitating 

audience discussion of on-farm food safety planning and practices. The events also addressed the Food Safety 

Modernization Act (FSMA) and the likely impacts that the proposed produce safety rule will have on diversified farms. 

 

Development of an online wizard to assist producers in preparing for and scheduling GAP/GHP audits: 
http://agr.wa.gov/inspection/GAPGHP/requestforaudit.aspx 

 

Writing a food safety plan for the first time, implementing it, documenting it, and going through the audit process does 

take a significant amount of time to complete.  The revised targets in Expected Measurable Outcome 1 are a reflection of 

this reality.  In that sense the project does refer to long term measurable outcomes.  WSDA expects an increase in small, 

mid-sized, and diversified specialty crop farm audit-requests, as fifty-seven percent (57%) of survey respondents indicated 

that they plan to seek GAP certification within five years, and an additional twenty percent (20%) indicated they do intend 

to become GAP certified, but are uncertain as to the timeframe. 

 

Farmers are also anxiously awaiting the final Produce Safety Rule in the Food Safety Modernization Act, and are 

particularly concerned about exemptions to the Produce Safety Rule, especially whether the exemption applies to their 

operation, and if it does, whether it would benefit or harm their marketing efforts to apply it.  Additionally the water 

testing requirements shown in the draft rule has the potential to significant impact their irrigation and water testing 

practices.  The guidance provided by Extension and industry advisors on this topic gave growers knowledge about 

thresholds of acceptable microbial content in water sources, and how they can manage the required water testing regimes 

in the future.  As noted, misperception about the procedural and technical requirements of GAPs continues to be a 

challenge, and the same is true about the draft Produce Safety Rule.  Bridging the GAPs was able to reached growers with 

guidance and resources that will assist them in making informed, strategic decisions about on-farm food safety into the 

future.  

 

The activities conducted as part of the project were well-targeted to reach the growers, agriculture extension professionals, 

and GAP audit staff (WSDA and USDA) who would benefit from the experiences and resources that were delivered.  The 

grower pre-audit assessments were especially useful as a hands-on classroom where audit staff and farmers could have 

informal, but detailed conversations about GAP standards and how to meet them.  The goal of reducing the barriers to 

access to GAP has been accomplished as a result of growers and auditors working closely together, and getting 

advisement from industry (wholesale buyers, certified laboratories), with additional guidance being provided by USDA 

GAP audit staff.  

 

Goal 1: The market barrier of GAP/GHP audits will be reduced by effective education of small to mid-size specialty crop 

growers, processors, and WSDA auditors. 

For this goal, WSDA set targets to measure the progress or intention of farms to improve food safety practices, which are 

the building blocks of successful GAP/GHP audits: 

http://agr.wa.gov/inspection/GAPGHP/requestforaudit.aspx
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 Target A: 25% of farms attending events plan to request an audit in the next five years.  There is not a clear baseline for 

this, but the education and outreach event evaluations provide an overview of percentage of evaluation respondents 

intending to request audits in the next five years.   

o RESULT: 57% of respondents indicated plans to request a GAP audit in the next 5 years, and an additional 20% 

indicated they do plan to request a GAP audit but are unsure on the timing of when they will do so. 

 

 Target B:  75% of farms attending events plan to make some change in on-farm food safety practices based on what 

they learn at the events. 

o RESULT: 71 of 75 or 95% of survey respondents indicated that they would make a change or improvement in 

their on-farm food safety practices based on knowledge gained at the workshop, training, roundtable or other 

WSDA Bridging the GAPs educational event. 

o RESULT: The end of project survey is summarized in the chart below. 

 

 
 

 Target C:  Five new farms who received information through the Bridging the GAPs project will successfully complete 

audits by the end of the project period (September 2014). 

o RESULT: After participating in Bridging the GAPs events, trainings, workshops and/or roundtables the nine (9) 

smaller, diversified specialty crop farms that were previously uncertified, successfully completed their WSDA 

GAP/GHP audits.  

 

NOTE:  The above are amended targets. At the conclusion of year one of the project, it was clear that WSDA would need 

to amend the targets associated with Outcome 1, reducing the market barrier of GAP/GHP audits through effective 

education of WSDA auditors, and specialty crop producers and processors.  The three targets were subsequently 

adjusted because they depended on an increase in farms receiving a GAP/GHP audit and that increase was not occurring 

in expected numbers. Fewer than anticipated farms were ready to request GAP/GHP audits at that time, though the 

demand for advisements and information was high, especially since many farms were adapting their food safety practices 

toward a goal of achieving a successful audit in the future. For most of the farms benefiting from this project, the steps to 

a GAP/GHP audit are numerous, and more time was needed for them to conduct the planning and adaptations to farm 

practices necessary to prepare to request an audit.   

 

Previously the targets were: 

 Target A: A 20% increase in the number of GAP/GHP audits conducted and specialty crop grower acreage audited for 

small to mid-size growers by the end of Year 1; 10% increase in year 2. 

 Target B:  A 10% increase in sales for small to mid-size specialty crop growers through GAP/GHP audit. 

 Target C: Maintain existing small to mid-size specialty crop grower sales through GAP/GHP audit (sales that would 

have been lost if GAP/GHP was not achieved).] 

 

0% 10% 20% 30% 40% 50% 60% 70% 80%

Human health & hygiene

Safe harvest practices

Documentation

Cleaning & packing produce

Prevening animal contamination

Safe irrigation & wash water

Compost management

Product transportation

Soil amendments

N/A

Food safety changes planned
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Goal 2: Timeliness of audits conducted to meet industry needs. 

This measures how well the timeline of scheduling and conducting audits meets the industry’s need for prompt service. 

Growers submit requested dates for audits during specific phases of the season so that their pre- and post-harvest practices 

can be verified.  Auditors schedule their on-farm inspections in order to be responsive to the grower’s harvest, packing 

and processing schedules.  The baseline was that 100% were conducted on dates scheduled by grower, but there was 

concern that increased demand would make that difficult. 

 RESULT:  100% of GAP/GHP audits across the state were completed on the dates as scheduled. 

 

Goal 3: Improved WSDA customer service 

This goal considers the improvement of customer service, and the overall satisfaction of growers’ experience with 

preparing for and being audited.  

 RESULT: WSDA did not conduct customer service surveys as part of their audit program.  Instead, they encourage 

growers to provide feedback to USDA, and provide the contact information to do so.  USDA reports that most if not 

all the responses in their performance evaluations of auditors have been very positive.  When they receive questions 

or concerns from growers, the issues are generally only negative toward specific policies and not to the auditors 

themselves.  Additionally, USDA reports that their experience with WSDA auditors is that “all are very professional 

in their delivery and consistent in the way items are assessed within the audit.”  USDA credited this in part to WSDA 

auditors attendance at Bridging the GAPs farm walks. 

 

BENEFICIARIES 

Those who have benefited from the completion of this project and its accomplishments include: 

 

o WSDA and USDA Audit Staff who participated in auditor trainings and/or on-farm workshops - The audit staff 

gained insight on the large and growing interest in food safety planning and audit that diversified farms are 

expressing.  They also discovered unique and innovative food safety management practices on these farms that 

will assist them in doing audits of diversified farms in the future. 

o Specialty crop farms that participated in the Producers’ Roundtables, on-farm grower pre-audit assessments, 

and/or outreach events had the opportunity to bring their questions and concerns to their peers, and to 

representatives of the agriculture industry and agriculture regulators.  By getting answers to their questions these 

growers are better informed about the procedural and technical side of food safety planning and audit, and they 

are able to share that knowledge with their peers, who may still have misperceptions about those issues. 

o Latino growers benefited from the development of new resources in Spanish, the translation of existing WSDA 

and USDA tools into Spanish, and workshop opportunities with interpreters and a Spanish-speaking auditor. 

o Agriculture Extension professionals attended many Bridging the GAPs events and meetings and as a result they 

are better prepared to answer constituents’ questions, and consider these questions when formulating their own or 

contributing to their peers’ research. 

 

This project reached closed to 200 farmers, educators and other advocates with new knowledge about on-farm food safety 

as it pertains to good farm practices and/or for audit, and in order to access a new market.  This is an excellent risk 

management strategy for growers regardless of the farm’s audit status or their market access.  If a food safety problem 

emerges in which their product could be implicated, having food safety practices in place, supported by strong record-

keeping, will allow that grower to quickly determine whether or not their product could have been the cause of the 

problem.  Nine new small, or mid-size diversified farms successfully got WSDA GAP/GHP audits for the first time. 

 

The project reached approximately 20 Latino growers, the fastest growing segment of farmers in Washington, with bi-

lingual on-farm workshops on food safety – one in Yakima County and the other in Whatcom County.  In addition the 

project outreach team translated two instructional videos into Spanish to assist Spanish speaking growers with better 

understanding the structure of the GAP Audit, and the value of it in the marketplace.  These 20 growers are better 

prepared to succeed in the marketplace of their choice as a result of a stronger understanding of how to meet the 

GAP standards, and the value it has in their businesses. 
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Technical assistance resources addressing complex management questions that consistently arise for smaller, diversified 

farms are now easily available to any grower, at no cost to them.  The web-based Q & A on GAP standards, with the new 

Bridging the GAPs Farm Guide and its adaptable templates, puts valuable tools in the hands of growers that have been 

anxious and concerned about market and regulatory changes.  A barrier to GAP practices and audit has been 

decreased as a result of this work, which has potential to impact the economic prospects of all small farms in 

Washington. 

 

LESSONS LEARNED 

One of the positive lessons learned is that the GAP/GHP Audit is quite adaptable.  While the food safety standards for 

GAP are clearly defined, what has emerged through the education and outreach conducted is that there are a wide variety 

of ways a small, diversified operation can adapt to the practices, without necessarily causing fundamental changes to the 

ways that the farm operates.  In fact, in many cases the farms simply needed to implement a documentation system in 

order to accurately capture the good practices already in place.  WSDA GAP auditors learned a lot from working directly 

with these farms.  Auditors were able to see the innovative ways that these farms have adapted in order to meet standards, 

and growers began to see the ways in which the GAP standards are able to be interpreted on the basis of the kinds and 

level of risks that are in place in these smaller farms. 

 

Growers are increasingly interested in learning and talking about on-farm food safety, based in part on buyer requests, but 

also on awareness of the FDA Produce Safety Rules which are still in development. 

 

A negative lesson to share, however, is that there continue to be misperceptions held regarding the stringency of practices 

required for a successful audit and the level of expense associated with GAPs practices and audits.  Additionally there 

continues to be anxiety about the upcoming FDA Produce Safety Rules, which have been delayed.  Continuing to offer 

education and additional guidance, and broadly circulating the resources developed in this project will help to address 

these misperceptions. 

 

All outcomes were achieved. 

CONTACT PERSON 

Tricia Kovacs 

206-256-6150 

tkovacs@agr.wa.gov 

 

ADDITIONAL INFORMATION 

This project did not propose or track in-kind or cash matching donations. WSDA did provide in-kind resources in the 

form of supplying goods and services such as office space, motor pool vehicle use, phones and computers for the duration 

of the project. All are provided via links in the report text.  

mailto:tkovacs@agr.wa.gov
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Project Title: Improving Access to Institutional Markets by Reducing Regulatory Barriers 

 

Partner Organization: WSDA Food Safety & Consumer Services Program (WSDA) 

 

PROJECT SUMMARY 

In 2011, increasing numbers of buyers and producers were investigating farm to school and farm to institution markets, and 

the regulatory environment surrounding the markets was undergoing significant changes, resulting in uncertainty and 

reluctance to enter the farm to school marketplace (from both buyers and sellers). Some key regulatory issues affecting 

producers seeking to sell to institutions included buyer requirements for food safety certification, federal rules on geographic 

preference and bidding procedures when using National School Lunch Program funding, and changing school nutrition 

standards (which include an increased focus on a variety of fresh fruits and vegetables, as well as new labeling and health 

standards for processed food items). The WSDA Farm to School team is consistently on the front lines in evaluating, 

understanding and preparing producers and institutional buyers to successfully navigate the regulatory landscape and 

successfully implement farm to school programs. This project aimed to educate, inform and support Washington buyers and 

sellers to increase farm to institution sales of Washington-grown specialty crops by sharing up-to-date knowledge and by 

prioritizing continued analysis of changing regulation and appropriate market response for buyers and sellers.  The project 

also supported farm to school promotion and school site implementation by developing and sharing resources, posters, 

recipes and more to schools and other institutions. 

 

Building on previous work to reduce regulatory barriers and improve confidence in farm to institution marketplaces for 

buyers and sellers, the Farm to School Team in the Office of Compliance and Outreach aimed to:  

1. Educate school buyers on regulatory requirements at the state and federal level for geographic preference of 

Washington-grown specialty crops and pilot sample bid language in 2-3 school districts. 

2. Educate Washington-based food processors about school meal market opportunities and recent federal nutrition 

standards, and encourage sourcing of Washington specialty crops as ingredients in new products development for 

schools. 

 

Expand online foodservice toolkit to add self-assessment materials, equipment recommendations, and recipes that meet 

standards for schools, childcare and senior meal programs, to support buyers to incorporate Washington Grown specialty 

crops into their programs and promote them to customers. 

 

In 2011, when this grant was initiated, school food buyers were facing new challenges adjusting to new nutrition 

standards and purchasing requirements that dampened their interest in buying Washington-grown specialty crops, but also 

provided opportunities in that schools were required to serve more fruits and vegetables in greater variety, and were 

offered flexibility in purchasing to support local sourcing. USDA had just finalized the Geographic Preference Option rule 

in order to increase flexibility for schools seeking to purchase locally-grown food to serve in their federally-funded child 

nutrition programs. Washington State law already included a provision exempting purchases of Washington-grown food 

from lowest-cost purchasing requirements.  Both provisions provided flexibility for schools seeking to purchase 

Washington-grown food, but there was uncertainty as to the appropriate procedures for them to do so.  An earlier project, 

through a grant from the Centers for Disease Control and Public Health-Seattle & King County, had funded legal analysis 

to clarify the regulatory requirements, along with development of a comprehensive guide to educate schools on ways to 

buy Washington-grown food. That publication, “A School’s Guide to Purchasing Washington-Grown Food,” is a valuable 

resource to increase confidence of school buyers and open emerging school markets to specialty crop growers in the state.  

However, given the complexity of the topic, the necessity for schools to significantly alter their familiar purchasing 

process in order to buy more local food, and their general risk aversion when faced with regulatory changes made it clear 

that more direct outreach, training, and testing of the models presented in the guide would be necessary to actually 

increase the ability of schools to buy locally-grown specialty crops.  At the same time, USDA launched new meal pattern 

and nutrition standards that offered opportunity for specialty crop growers by requiring a wider variety and more servings 

of fruits and vegetables, but school districts faced challenges in adapting their purchasing, budgets, and kitchen operations 

to meet the new standards, and many felt that they no longer had time to focus on farm to school programs in their 

schools.  They needed support, information, and tools to make it easier for them.   
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At the beginning of this project, WSDA was also hearing from partners working with senior and childcare programs to 

increase local sourcing and education relating to food and health.  These partners highlighted the need for more recipes 

that met these providers’ needs, along with tips and resources to help them integrate local specialty crops into preschool 

education, garden programs, and food service. 

 

The geographic preference workshops, and pilot projects in the SCBG project addressed these challenges by providing 

detailed workshops, disseminating binders and sharing templates to help school buyers with purchasing local specialty 

crops. At the same time WSDA targeted food processors using specialty crops, to promote schools and other institutional 

markets, to increase sourcing of Washington-grown specialty crops and encourage more product development to make 

farm to school easier on schools, which perpetually face budget, staffing, and equipment challenges, but who especially 

needed processed fruits and vegetables to meet their new nutrition standards. WSDA also continued to improve the online 

Farm to School Toolkit with new seasonal recipes, harvest posters highlighting Washington specialty crops and a Farm to 

Preschool toolkit section responding to requests from those supporting child care and preschool providers. These project 

activities would result in tools and resources to make it easier for schools and other institutions to provide more specialty 

crops in their meal programs.   

 

In a previous SCBG project, Farm to School: Building New Markets for Specialty Crops in Schools, WSDA had built an 

online farm to school toolkit (www.wafarmtoschool.org) to house resources and information. That provided a 

clearinghouse site for schools, and those seeking to sell to them, to find information about farm to school programs.  The 

online farm to school toolkit has been well-received, and has inspired requests in other institutional sectors for WSDA to 

include more resources to meet their needs. During this current project, WSDA was able to more fully populate that site 

with resources for schools, processors, for childcare and preschool providers and other institutions, by adding more 

detailed information, more recipes for institutional food service providers, and updated and time-tested tools and 

templates for purchasing locally-grown specialty crops, and meeting new challenges in this marketplace. Additionally, 

this project provided funds to develop a Washington specialty crop poster series for use in institutions, to build on the 

Washington Grown Food Kit recipe and education toolkit, but with the added benefit of being designed so that they can 

also be used to tie institutional promotion and education efforts to parents and communities by linking up schools, 

preschools, farmers markets, etc. with the same poster campaign. 

 

The previous SCBG provided training for farms and schools to inspire and assist them to enter and expand their farm to 

school purchasing and build regional networks, and also conducted surveys to gauge needs and market interests of farms 

and processors, in addition to farm to school purchasing needs and barriers as reported by schools. In that work, it was 

clear that some schools require more processed products than many farms can supply directly.  In this project, WSDA 

used that survey data to conduct outreach and develop materials to recruit and assist food processors to source more 

Washington-grown ingredients, develop products that meet school market needs.  This included information on products 

schools want and need to meet their new nutrition standards, as well as information about the documentation and systems 

required to sell to schools. The webinar also built on relationships with Oregon Department of Education and Department 

of Agriculture, so that the webinar would also benefit specialty crop growers in Oregon. 

 

PROJECT APPROACH 

This project provided for a range of services, training opportunities, technical assistance, and resource development to 

support farm to institution in Washington State.  Those are detailed below. 

 

Procurement and Geographic Preference outreach and education, including Technical Assistance:  

 

Workshops 

WSDA staff developed a curriculum and workshop series, “How to Buy and Serve Washington Grown Food in Schools.”  

Attendees receive a binder copy of A School’s Guide to Purchasing Washington-Grown Food and were guided through a 

discussion of appropriate methods to increase their use of Washington-Grown food.  Each of the seven workshops was 

planned and conducted with local partners in each of the regions, and included content tailored to needs expressed in the 

region.  For some, this included school garden food safety and regulatory information, for others, this took the form of a 

http://www.wafarmtoschool.org/
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networking buyer-seller meeting.  The curriculum was adapted and improved over the course of the series, based on 

feedback and staff review. 

 

 Mt. Vernon, WA – February 11, 2013.  Conducted in partnership with OSPI’s Northwest Educational Services 

District and the Whatcom Farm to School Support Team. 18 people attended the event, and eight evaluations were 

returned. 

 Tacoma, WA – April 22, 2013.  All nutrition directors in Western Washington were invited to this relatively 

centrally-located event, and notice was sent to school purchasing officers via the Washington Association of 

School Business Officials. The event was a partnership with the Tacoma/Pierce County Health Department, and 

18 people attended, with seven of them returning their evaluations. 

 Wenatchee, WA – May 1, 2013. The North Central Washington event was attended by 15 school nutrition 

professionals. The local Educational Service District (171) partnered by providing a location to host the event and 

providing snacks. Only 5 of the attendees returned evaluations. 

 Longview, WA – October 7, 2013. The event was a partnership with the Cowlitz County Health Department, with 

other local health department contacts assisting by encouraging their school districts to attend. Eleven people 

attended, and only three of them were school food service directors; a disappointing turnout, even with health 

departments encouraging attendance. Others in attendance included State and local health jurisdiction 

representatives, a WSU Extension director, an Oregon partner from Ecotrust, and a dietetic intern. Only four 

attendees completed evaluation surveys, and of those, only one was a school food service director. Overall, 

feedback was positive, and it is likely that the attendees will be ambassadors to share this information with their 

stakeholders and communities, even though not many school food service buyers attended. 

 

The following three workshops were held as a mini-series, over three days.  OSPI Child Nutrition Program and local 

health department contacts assisted us by encouraging school districts to attend. Representatives from each region had 

requested assistance with connecting to vendors who supply locally grown produce in their areas, so in each workshop we 

included an hour-long Vendor Networking Session. In each networking session, farms and distributors were provided a 

brief update of the competitive bidding rules that schools must follow when purchasing food. Then vendors introduced 

themselves and the Washington-grown produce they offer, and participants were able to ask vendors questions. Then the 

groups had time to mingle to exchange contact information and begin developing purchasing relationships. 

 Richland, WA – March 18, 2014. Three school districts and four producers were represented. 

 Spokane, WA – March 19, 2014. Six school districts, one local health jurisdiction, seven producers and two 

distributors were represented. 

 Ellensburg, WA – March 20, 2014. This final workshop was held in the center of the state, to offer the best 

location for those who were unable to attend their regional events. Six school districts, two local health 

jurisdictions and five producers were represented.   

 

Washington Sustainable Food & Farming Network hosted Fresh Food in Schools Summits in 2012 (Western Washington) 

and 2013 (Eastern Washington), and invited WSDA to speak and conduct outreach to raise awareness of upcoming 

trainings.  The 2013 summit also included a WSDA session on geographic preference and local food procurement. 

 

As part of the technical assistance and information relating to geographic preference and school food procurement, 

WSDA staff coordinated with peers and leaders in the National Farm to School Network and in USDA’s Farm to School 

Program, providing feedback on guidance—both existing and in development—and providing information to assist those 

organizations in their education and outreach relating to local food procurement and geographic preference. 

 

Procurement Pilot Projects 

 Walla Walla Public Schools – The main contacts engaged in this pilot district were WSDA Education and Outreach 

staff, Walla Walla School District’s Nutrition Director, and a short-term Farm to School Coordinator.  WSDA staff 

also met with the district’s Superintendent and business officers to support their efforts and decision-making 

regarding geographic preference. 
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WSDA delivered an in-depth hands-on training for nutrition staff, using “A School’s Guide to Purchasing 

Washington-Grown Food,” to introduce participants to the regulatory framework.  The initial training was augmented 

by providing district staff with technical assistance, and sharing templates and resources developed throughout this 

time period in pilot work with other districts.  

 

WSDA provided ongoing technical assistance and several phone and in-person meetings with Walla Walla Public 

Schools, and shared templates, vendor surveys and evaluation reports from a concurrent (separately funded) pilot  

project with the South King County Farm to School Collaborative.  Walla Walla developed a purchasing method 

using similar but simpler Requests for Quotes as those in South King County and conducted procurement via RFQs 

for fall 2013, resulting in purchases of 10 produce items from six farm vendors in September.  In addition to those fall 

purchases, the district purchased 12-15 produce items from eight vendors (mostly farms, along with a couple of 

produce markets) for their September 25, 2013 Taste Washington Day celebration.   

 

In January and February 2014, WSDA staff consulted with Walla Walla to plan a forward contract process that would 

work in their region. Only two responses were received out of twenty-two vendors contacted in the forward quote 

process, likely due to the fact that requests were sent via email, and many of the smaller vendors are accustomed to 

phone or in-person communications.  Successful purchases in previous RFQs have been conducted by gathering 

quotes by phone. 

 

Walla Walla Public Schools most recently promoted and served a Washington-grown menu for the October 1, 2014 

Taste Washington Day celebration.  Going forward the district will be purchasing and promoting Harvest of the 

Month items, with a highlighted item being served on the 3rd Tuesday of each month.   

 

 Arlington School District - Arlington School District joined the project as the second geographic preference/local 

purchasing pilot project for this grant in late 2013, and WSDA staff met with the Nutrition Director in Arlington and 

followed up with draft procurement documents for his review. The district planned to work with WSDA staff to 

implement a call for quotes to trial a forward contract for limited produce items to be awarded in late winter for 

purchases in 2014. Unfortunately, in late winter/early spring of 2014, Arlington School District decided that they did 

not have time or capacity to participate, and therefore the forward contract was never attempted. (WSDA had worked 

closely with the Arlington School District and with fellow partners Washington Sustainable Food & Farming Network 

to support local food purchases for the previous 2-3 years, and Arlington trialed a “Fresh Sheet Model” of applying a 

geographic preference in informal procurements which is now included in WSDA’s publication “A School’s Guide to 

Purchasing Washington-Grown Food.”)   

 

 Riverview School District 

WSDA provided one-on-one guidance and overview of “A School’s Guide to Purchasing Washington-Grown Food” 

to the Nutrition Services Director at Riverview School District and attended a planning meeting with the district and 

local farmer and farm organization partners to plan a Harvest of the Month program that would match local seasonal 

product availability.  At that meeting, WSDA provided an overview of appropriate purchasing methods for the project 

and offered additional technical assistance.  Riverview School District sent out a request for information to farms in 

May, but had very low response.  They re-sent it in June and received a total of four vendor responses.  The district 

has since contacted these vendors for quotes for purchases in September, October, and November and purchased 

cucumbers, broccoli and cabbage for those events.  Riverview School District intends to continue Harvest of the 

Month purchases using an informal Request for Quotes system with local farms, but reports that the process is still 

cumbersome and requires her to make phone calls and pick up produce, and that the produce requires additional labor 

hours to prepare for the schools.  WSDA hopes to be able to continue to provide basic technical assistance to 

transition the project into some more sustainable methods and potentially identify minimal processing partnerships to 

assist with the labor and distribution issues. 

 

 Related work in CTG project with South King County Farm to School Collaborative:  One-on-one procurement guide 

introduction and training in Auburn School District and support for Renton and Auburn School Districts in their local 
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purchasing pilots funded by a CDC Community Transformation Grant in partnership with Seattle Children’s and 

Public Health – Seattle & King County. 

 

Professional Development to inform procurement work: 

 USDA School Meal Pattern training at OSPI, Spring 2012 – Project coordinator learned about new school nutrition 

and meal standards, to inform procurement trainings and align messages.  This information also guided much of the 

work on the processor webinars and resource development. 

 USDA Produce Safety University, April 2012 – Project Coordinator learned a great deal about procurement 

specifications, produce quality, and safe handling and storage of product, to include in workshops and on toolkit site. 

 

Processor Education:  

 WSDA presented a two-part webinar, in partnership with Washington’s Office of the Superintendent of Public 

Instruction (OSPI) and Oregon Department of Education, and in consultation with Oregon Department of Agriculture.  

The webinar was promoted via email through WSDA’s Food Safety Program, sending it to all licensed food 

processors with emails on file, and through the NW Food Processors Association, which has members throughout 

Washington and Oregon.  The first webinar, “Farm to School Supply Chains in Oregon and Washington, highlighted 

the opportunity of farm to school, shared relevant findings from WSDA’s Farm to School surveys of farmers, schools, 

and processors, and discussed the farm to school supply chain from farm to processor to distributor to schools.  The 

second, “Selling to Schools – The Details,” provided an overview of the school purchasing process and meal pattern, 

food safety documentation, and product labeling. Turnout was small, with 6-8 participants on each webinar, but the 

archived webinars are available for download in hopes that others will be able to watch them at another time. 

 

 Based on the information in the webinar, WSDA created 4 fact sheets to share with food processors: 

o Selling to Schools 101 

o Washington Schools Top 10 Most Frequently Purchases Minimally Processed Fruits and Vegetables 

o Farm to School Produce Pack Size Chart for the “Top 10” items 

o USDA School Meal Pattern Basics 

 

 The resources were originally posted on a “Resources for Food Processors” page on the WSDA Farm to School 

Online Toolkit but upon review it became clear that these resources are also very useful for specialty crop growers, 

even if they are not doing much if any processing.  The page is now titled:  “Resources for Farmers and Food 

Processors”.  In addition to the webinar archives and the Fact Sheets , the page also contains visuals and links with 

more details on the school meal pattern and USDA nutrition standards for snacks sold in schools, as well as links to 

further resources for licensing, USDA Foods, and a publication examining distribution issues for scaling up farm to 

school. 

 

Toolkit Expansion:  

WSDA significantly expanded and improved the resources and tools available to schools on the WSDA Farm to School 

Toolkit, and added resources targeting child care, preschool and senior meal programs, as well as resources and fact sheets 

that improve the ability of farms and processors to meet the institutional market demand.  This expansion and resource 

sharing are as follows:(For those projects listing non-SCBG funding sources, this project provided funding for staff time 

to build web pages and make the resources available to stakeholders around the state and nationally.) 

 

UPDATED PAGES, WITH NEW RESOURCES AND TOOLS: 

 Getting Started page for schools, with information and free download of the WSDA Farm to School Start-Up Kit, 

created during a previous pilot project with Kent School District. Documents included in the kit include:  self-

assessment tools, equipment recommendations, kitchen protocols for using winter specialty crops, and promotional 

materials to be adapted for cafeteria education and promotion of Washington-grown foods and specialty crop 

producers. The Start-Up Kit was made possible with funding from Public Health-Seattle & King County and US 

Centers for Disease Control and Prevention.  

 

http://www.wafarmtoschool.org/Content/Documents/F2SSellingtoSchools101.pdf
http://www.wafarmtoschool.org/Content/Documents/F2STop10MinimallyProcessed.pdf
http://www.wafarmtoschool.org/Content/Documents/F2SProducePackSizeChart.pdf
http://www.wafarmtoschool.org/Content/Documents/F2SUSDASchoolMealPatternBasics.pdf
http://www.wafarmtoschool.org/Page/89/Farmer-Processor-Toolkit
http://www.wafarmtoschool.org/Page/89/Farmer-Processor-Toolkit
http://www.wafarmtoschool.org/Page/56/Schoolstart
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 Washington-Grown Food Kit – updates, including:  

o Adapted to add the search and category capability to separate out senior and childcare recipes. 

o A total of 34 child care recipes featuring Washington specialty crops, along with related seasonality and nutrition 

information, were added to the Washington-Grown Food Kit, as a follow-up to the Farm to Table Project with the 

City of Seattle Human Services Department.  (recipes developed with Communities Putting Prevention to Work 

funding from Public Health-Seattle & King County and US Centers for Disease Control and Prevention) 

o Added new recipes from school districts, highlighting beans, cabbage, carrots, corn and garlic.   

o Created new pages and nutrition info for asparagus, beets, Brussels sprouts, celery, collard greens, kohlrabi, 

mushrooms, plums, peppers, rutabaga, raspberries, spinach, and sweet potatoes. Updated the pages for beans, 

carrots, garlic and kale,  

o Updated the pages for potatoes, beans, carrots, garlic, kale, yams, onions, parsnips, pears, potatoes, and yams. 

o WSDA partnered with the Office of the Superintendent of Public Instruction (OSPI) to have some recipes in the 

Washington-Grown Food Kit analyzed to align with the USDA meal pattern and nutrition standards. Several 

recipes were updated in this way, making them more likely to be used by school menu planners. 

 

 School Gardens page – School garden resources were added, with a specific focus on food safety resources for school 

garden coordinators and kitchen staff who work with them. School gardens increase student interest and acceptance in 

a wide variety of specialty crops.  Resources added include: 

o Resources to the “Activities and Education” page,  

o A new resources to the “Food Safety in the Garden” page 

o A Wisconsin example of school garden language for school wellness policies and  

 

 In the News page – added current news: 

o FY2014 USDA Farm to School Grant recipients announcement 

o Media – Taste Washington coverage from 2013 and 2014, Wenatchee School District highlight from Bon Appétit 

online, and the Washington Grown TV show highlighting Walla Walla Public Schools Farm to School program 

o Complete listing of 2014Taste Washington Day events, with photographs and descriptions, as reported by schools 

and media outlets. 

o Event – National Farm to Cafeteria Conference information 

 

 Taste Washington Day page and Trainings and Mobile Workshops page,– consistently updated to reflect current 

activities, new Taste Washington Day templates, and other opportunities. 

 

NEW PAGES 

 Procurement and Geographic Preference page, with the procurement guide, “A School’s Guide to Purchasing 

Washington-Grown Food”.  The full guide is available for download and the link has been provided to stakeholders 

across Washington and nationally.  The guide, which has received recognition from the USDA Farm to School 

Program and others, also provided the core information and resources for the Geographic Preference workshops.  This 

page also hosted information about workshops for school buyers as part of this project.  During 2014, updated 

procurement templates were added to the page, with purchasing documents tested during pilot project work with 

South King County school districts (pilot funded by a CDC Community Transformation Grant with Seattle Children’s 

and Public Health – Seattle & King County. 

 

 Farm to Preschool Kit pages were added, in response to requests from agency representatives working with 

preschools and child care centers. WSDA had previously referred preschool and childcare stakeholders to the National 

Farm to Preschool page, but local partners expressed a need for a Washington State based site to share resources and 

focus on specialty crop seasonality and topics specific to this state. Sub-pages in this kit include: 

o Farm to Preschool Curriculum  

o Engaging Children in Farm to Preschool Activities  

o Health and Safety for Childcare Meals and School Gardens  

o Nutritious Meals and Snacks for Preschoolers  

http://www.wafarmtoschool.org/ToolKit
http://www.wafarmtoschool.org/Page/6/school-gardens
http://www.wafarmtoschool.org/Page/41/School-Gardens-Activities-and-Education
http://www.wafarmtoschool.org/Page/7/school-garden--food-cafeteria-lunch
http://www.wafarmtoschool.org/Page/9/News-and-Events
http://www.wafarmtoschool.org/Page/28/Taste-Washington-Day
http://www.wafarmtoschool.org/Page/30/Farm-to-School-Trainings-and-Mobile-Workshops
http://www.wafarmtoschool.org/Page/73/procurement
http://www.wafarmtoschool.org/Page/91/F2PHome
http://www.wafarmtoschool.org/Page/92/F2P-Curriculum
http://www.wafarmtoschool.org/Page/93/Instructional-Practice
http://www.wafarmtoschool.org/Page/94/FoodSafety
http://www.wafarmtoschool.org/Page/95/Nutrition
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 Salad Bars page was also added, with links to existing tools and resources. The Salad Bars page includes downloads 

of SAFE Salad Bars in Schools: A Guide for School Food Service and student-created peer education materials for 

schools to use to educate students about safe and healthy choices when using school salad bars. (The SAFE Salad 

Bars guide and peer education materials were developed through a grant from the Association of State and Territorial 

Public Health Nutrition Directors, in partnership with several state agencies and the FEEST Program at the White 

Center Community Development Association.) 

 

 Resources for Farmers and Processors page was added, and includes archived webinar downloads, WSDA Farm 

to School Fact Sheets aimed at food processors and farmers doing minimal processing and packing, and links to 

more detailed information about school meal program nutrition standards, meal pattern, and USDA Foods 

program. 

 
 

 School Wellness Policy page, with links to templates, information and examples of how to incorporate farm to 

school principles and commitments into schools’ required wellness policies 

 

 Farm to School Cookbooks page – to highlight the following cookbooks: 

o “Washington State Schools ‘Scratch Cooking’ Recipe Book” by the Office of the Superintendent of 

Public Instruction 

o WSDA adapted and shared a recipe book for child care centers in Seattle and King County and 

highlighted specialty crops to educate about what is available in Washington State and encourage 

sourcing from Washington specialty crop producers.  

o “New School Cuisine:  Nutritious and Seasonal Recipes for School Cooks by School Cooks” from 

Vermont FEED 

o “Cooking with California Food in K-12 Schools” from the Center for Ecoliteracy 

o Other cookbooks to be added in the future, as WSDA identifies resources that will be useful to support 

farm to school in Washington. 

 

 Promotion and Education Materials page, to increase visibility of promotional resources for schools.  The page 

houses WSDA’s new Washington specialty crop posters, available for download for schools and other 

institutions, along with links to Harvest of the Month posters and educational resources from Seattle Public 

Schools and Whatcom Farm to School Team, and convenient links to the Taste Washington Day page and 

National Farm to School site. 

 

Presentations and Outreach to Promote WSDA’s Online Farm to School Toolkit and provide farm to school 

expertise: 

 WSNA Fall Workshops in Toppenish, WA and Des Moines, WA to highlight the resources and tools available on 

the online toolkit and to request input and recipes to further enrich the site.  October 2012. 

 Other presentations highlighting web resources and Washington specialty crops for schools were funded by a 

USDA Farm to School Implementation grant from December 2012 to May 2014. 

 Washington State Farm Bureau presentation on Farm to School, highlighting web resources that support farms in 

selling to schools.  November 2012. 

 WSDA had an unplanned opportunity to present on a webinar hosted by Washington State Department of Health 

on September 16, 2013, to share information about local food procurement and geographic preference, and to 

encourage stakeholders to use our toolkit resources and come to WSDA for technical assistance and training 

relating to purchasing Washington-Grown foods. 

 WSDA staff shared Farm to Preschool resources from the online farm to school toolkit at the Childhood Obesity 

Prevention Conference in Seattle, Washington, on April 3rd, sharing the online toolkit recipe database and 

educational resources with preschool providers and nutritionists in Washington State.  A second 

http://www.wafarmtoschool.org/Page/76/salad_bars
http://www.wafarmtoschool.org/Page/89/Farmer-Processor-Toolkit
http://www.wafarmtoschool.org/Page/78/SWP
http://www.wafarmtoschool.org/Page/77/cookbooks
http://www.wafarmtoschool.org/Page/98/promotion
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childcare/preschool presentation was made at the Mountainview Daycare Nutrition Program Annual Training 

Conference on May 4, 2013 for more than 60 participants.   

 The US Centers for Disease Control have also expressed interest in the “Farm to Table” childcare 

project, and WSDA coordinated with project partners to present on a CDC stakeholder call for their 

Early Childhood Education group on June 26, 2013.  WSDA presented to share online toolkit resources 

relating to farm to childcare with a national audience. 
 

Results 

As a result of this project, food service operators increased their knowledge and confidence about buying and serving 

Washington grown and processed food in settings from pre-school through high school.  In survey evaluations at 

procurement workshops, 62% of school food respondents said they WILL purchase Washington-grown food for their 

school meal programs within 6 months following the events, and another 35% said they MAY do so in that six months.  

84% of attendee/respondents reported that they would recommend the training to others. (WSDA used feedback from 

early events to improve later trainings.  The first event had the lowest positive response to this question and the number 

was 100% in 5 of 7 events.) 

 

Schools reported through an end of project survey that at least 123 new purchasing relationships were formed with farms 

or food businesses during the grant period.  Among schools that were already buying Washington-grown produce from 

farms or other businesses at the start of the grant period, nearly half (48%) indicate they have increased purchases from 

those farms or businesses during the grant period. 

 

A strong pilot project requires active collaboration with diverse partners, sometimes in remote locations.  Overall, Walla 

Walla Public Schools reports that their Nutrition Services program spent an increased portion of their food budget on local 

foods supporting their local economy and fostering pride in their local farming heritage.  They also report that students 

tried new foods and voted their preferences during monthly Harvest of the Month tastings while making a connection with 

a local farm. Results indicate that, while some foods are more popular than others, every taste test showed the majority of 

tasters liked the samples of everything from Bosc pears to winter squash.  Harvest of the Month has also broadened the 

recipe resources for the district as staff developed and cooked new recipes for garbanzo beans and lentils. They also report 

over a dozen new purchasing relationships with farms or food businesses developed during this project period, along with 

an increase in purchases from farms and businesses they had been purchasing from before. Local purchases as a 

proportion of produce budget grew from an estimated 0.5% in 2011/12 school year to up to nearly 3% in the 2013/14 

school year.  With the loss of the USDA Farm to School grant that funded some of the work at the district level, the 

district has decreased farm to school efforts, though they will continue purchasing local produce during peak season 

through the informal request for quotes system.  Riverview School District is still in early stages as a pilot, but WSDA 

support through this project has given them confidence to use a request for quote system to purchase locally-grown foods 

for their Harvest of the Month and Taste Washington Day events, and they plan to continue. 

 

Food service professionals have access to guidance on seasonality and finding regional farms that are interested in 

working with schools.  Nutrition directors requested and WSDA provided updated recipes that feature Washington grown 

specialty crops, especially suited to meeting the seasonality challenges of the growing season in this region and to the 

nutrition standards for their specific programs. 

 

WSDA’s web-based resources are now reflective of the diverse institutional marketplace for Washington growers and 

processors of specialty crops, especially for schools and preschools.  A current follow-up specialty crop block grant will 

be used to continue development of the online toolkit for farmers, processors, distributors, state agency buyers and 

employee cafeterias. 

 

Food processors have new resources to guide their market research and product development work for institutional sales.  

These are markets which have consistently been noted as markets of interest for specialty crop growers and processors 

responding to the statewide WSDA Farm Survey and Processors Survey. 
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Accomplishments 

Schools are able to initiate new purchasing relationships with food producers and processors, expand existing purchasing 

relationships, and do both with greater confidence that they are following all of the requirements of state and federal 

procurement rules. 

  

Nearly 100 individual food service professionals, growers, processors, public health representatives, and other advocates 

have new knowledge of the regulatory framework that underpins school buying requirements, as a result of attending a 

workshop on “A School’s Guide to Buying and Serving Washington Grown Food”.  In a follow-up survey of all districts 

in Washington, 14 districts report using geographic preference in informal quotes or formal bid solicitations, 27 districts 

report buying locally-grown produce through informal requests for quotes, and 38 districts indicate that they request 

locally-grown produce through their contracted distributors.  All of these methods were explored and shared during this 

grant project, with a goal to support schools in identifying methods that work best for their food service operation.  For 

comparison, 22 districts noted that they do not specifically request locally-grown produce in their purchasing.  Cross-

pollination between school districts around the state was facilitated through the purchasing pilots and technical assistance.  

Purchasing templates were tested and shared between districts, for adaptation and use in their procurement, increasing 

understanding and improving methods for many districts.  

 

The project has facilitated more producers and processors of Washington-grown food to enter and/or expand this market 

for their products. 

 

Conclusions 

With ongoing market assistance, school and institutional settings are ripe for development of new markets for farms and 

food processors.  93% of school nutrition directors see Farm to School as positively impacting local economies, 91% 

indicate Farm to School projects bring high quality, fresh product to their meal service.  Farms are seeking information on 

how to access this new market. Thirteen (13%) percent of farms responding to WSDA’s 2014 Survey of Farms have sold 

their products to schools either directly or through a cooperative group or wholesaler.  It is notable however, that an 

additional 47% are interested in selling their products to schools.  

 

Washington food processors who use specialty crops report that locally grown and Washing grown are qualities their 

customers are asking for.  52% of processors report that there is increasing demand for products to be made with ‘locally 

grown’, and 42% report increasing demand for products made with ‘Washington grown’ ingredients.  School and farm 

surveys indicate a need for processors to play a strong role in farm to institution, particularly in the area of minimally-

processed fresh produce, due to limited capacity on the farm and in school kitchens to process produce for consumption.  

 

With changing regulatory frameworks for nutrition, purchasing, and soon food safety (as a result of the Food Safety 

Modernization Act), there continue to be unmet needs for guidance that would allow the new rules to be integrated, and 

farms and food processors to understand and overcome the barriers to accessing and/or expanding these markets. 

 

Recommendations 

While significant impacts have been realized as a result of this project, the food procurement system for schools and other 

institutions does present barriers to access and additional support is needed in order to fully address those barriers. 

Schools and institutions continue to absorb changes to the existing regulatory framework.  With new nutrition guidelines 

for school meals beginning in 2012(lunch), 2013 (breakfast) and 2014 (snacks and a la carte), implementing new 

processes for procurement can seem overwhelming.    Many school districts in Washington were unable to attend WSDA 

purchasing workshops, and are not yet requesting Washington-grown produce, but WSDA continues to receive requests 

for technical assistance and information regarding best methods for farm to school purchasing.  Additional technical 

assistance and outreach tailored to schools will continue to address the barriers.  Additionally, there is increased interest 

for technical assistance to support state agencies, childcare/preschool providers, and employee cafeterias.  A continued 

focus on technical assistance, resource development, and workshops is recommended for the institutional sector. 

 

Continuing to offer technical assistance to producers and processors on the contracting guidelines, especially as they relate 

to correctly using the USDA geographic preference rule will assist buyer/seller relationships to continue to form and 
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grow, and allow school purchasers to identify appropriate sources of these crops to feature in their menus.  Increasing 

school purchasers’ proficiency and confidence about buying Washington grown has the potential to significantly grow the 

demand for a wide variety of specialty crops, including cool season and early season crops that tend to be available fresh 

during the school year.  Continuing to develop, feature and promote recipes using these crops will also assist with market 

development, as finding Washington grown foods during this season is a challenge that has been consistently recorded in 

surveys and via technical assistance requests. 

 

Institutional and school markets are growing, but they still have significant potential for growth.  Farms and food 

businesses will be better prepared to fully access this market if they are able to consistently get technical assistance as 

questions or barriers arise. The 2014 WSDA Farm Survey indicates that 47% of Washington specialty crop growers are 

interested in school markets generally, and that 40% would be willing to grow crops specific to their needs.  Currently 

only 13% of respondents have sold their farm products into these markets.  Resources for farmers and processors 

developed in this project will be shared widely, in an attempt to help growers and specialty crop processors and 

distributors better understand the market and how to access it. There continues to be significant potential for expansion in 

this market and additional workshops, technical assistance and resources would be appropriate to help growers achieve 

their goals. 

 

Similarly, WSDA’s 2014 Survey of Washington Food Processors indicates that only a small percentage are currently 

selling into institutional (13%) or school markets (8%), though a higher proportion (23% and 24% respectively) are 

interested in starting or expanding those markets.  Shelf-stable and frozen Washington specialty crops are in demand in 

school and institutional markets, and WSDA has been able to assist both sides of the buyer/seller equation in order to 

overcome some of the barriers they face.  By providing processors with ongoing technical assistance, this small but 

growing market can offer another access point for Washington farms and food processors.  A recently-funded USDA 

Farm to School Conference and Events grant will support WSDA to bring together supply chain partners to identify 

potential collaborations between farmers, institutional buyers, processors, food hubs and distributors. 

 

 Washington’s Office of the Superintendent of Public Instruction advised and presented on the webinar on the 

school meal pattern, USDA Foods and documentation requirements for foods used in the National School Lunch 

Program. They also supported and assisted with outreach, scheduling and announcements for the Procurement and 

Geographic Preference workshops. 

 Walla Walla Public Schools, Arlington School District, and Riverview School District coordinated and shared 

their purchasing efforts to learn and make use of WSDA’s templates and purchasing recommendations to test them 

out in their districts and provide feedback. 

 Several Educational Service District offices and local health jurisdiction offices assisted with our Procurement 

and Geographic Preference workshops by providing or identifying host locations for the trainings, providing snacks 

for attendees, and promoting the event to school food service directors and purchasing officers in their local school 

districts. 

 Washington School Nutrition Association provided the venue and assisted with promotion for our workshops at 

their Fall Workshops, and partnered with WSDA on promotion and education about Taste Washington Day to schools 

around the state. 

 NW Food Processors Association reviewed and advised on the food processor webinars and shared the 

announcement via their newsletters and email list to recruit processors to participate. 

 Washington Food & Farming Network coordinated and hosted the Fresh Food in Schools Summits in 2012 and 

2013, providing an opportunity for WSDA to build awareness of the grant-funded work, and to conduct a geographic 

preference session in 2013.  They also conducted outreach and helped plan the networking event in central 

Washington, and worked closely with Wenatchee School District on planning and implementation for local food 

purchases based on WSDA’s TA and training. 

 The City of Seattle Human Services Department Youth and Family Empowerment Division advised and 

provided resources for development of the Farm to Preschool resources section on WSDA’s Farm to School Online 

Toolkit and is promoting it to childcare providers in Seattle. 



77 
WSDA SCBGP FINAL REPORT 

 
 

 Oregon Department of Education presented on Oregon Farm to School in the first Food Processor webinar and 

attended a Procurement and Geographic Preference workshop to learn ways to share these topics in Oregon. They also 

coordinated with us to share their Oregon Harvest for Schools posters for adaption for Washington. 

 Oregon Department of Agriculture participated in early planning for the food safety webinars and provided Oregon 

agriculture facts for the webinars. 

 

Three of the “How to Buy and Serve Washington Grown Food in Schools” workshops featured buyer/seller networking 

and Q & A sessions.  WSDA worked with partners to conduct outreach to regional growers interested in school and 

institutional markets.  When WSDA realized that there were meat producers signing up, alternate funds were used to 

support that portion of the event.  

 

Web-based resources have been developed to support specialty crop growers, and fruits and vegetables are highlighted in 

the resources.  For instance, the USDA school meal pattern also covers dairy and grain products, but the resources 

developed for food processors all address the fruit and vegetable components of that meal pattern, and other products are 

discussed only when used to facilitate serving local produce – such as processed products that highlight berries, or yogurt 

parfaits as a popular way to serve frozen berries. 

 

GOALS AND OUTCOMES ACHIEVED 

The activities performed include: 

 WSDA’s project reached close to 100 nutrition directors, producers and advocates with trainings about ways schools 

can buy and serve Washington-grown produce.  Using ‘A School’s Guide to Purchasing Washington-Grown Food’, 

the manual WSDA developed through another funding source, workshop participants ran through forecasting 

templates, and did trouble-shooting exercises around how to write an appropriate Request for Bids using geographic 

preference, and how to calculate the ‘preference’.   

 Provision of hard copies and web-based access to “A School’s Guide to Purchasing Washington Grown Food” to 

school nutrition services directors. 

 Customizing the Toolkit at www.wafarmtoschool.org  to allow users to better search and identify a wide variety of 

options for food service providers with options that are adapted to the nutrition requirements of meals served in 

settings from preschool through high school 

 Adding 34 new recipes adapted for the requirements of preschools and childcares and 5 recipes for K-12 school meals 

to Washington-Grown Food Kit in the online Farm to School Toolkit, featuring Washington grown specialty crops 

 Sharing and promoting recipes developed by Washington school nutrition professionals that feature and promote the 

shoulder season and cool weather specialty crops that are available during the majority of the months that schools are 

in session 

 Delivery of institutional market access webinars for processors, and development of technical assistances fact sheets 

for processors of Washington grown specialty crops.  All are shared on the online Farm to School Toolkit. 

 Outreach to nutrition professionals, public health representatives, industry groups, and food processors including in-

person presentations, trainings, and web-based resources and instruction. 

 Pilot project development and implementation in 2 school districts to provide guidance and to demonstrate the 

appropriate sourcing and contracting for Washington grown and processed specialty crops. 

 

As expressed in the original grant proposal, two years is a short timeline for seeing tangible business results from an 

education and outreach program.  This project focused on buyer education, along with development of targeted resources 

for farmers and food processors on how to successfully engage with school markets. 

 

There continues to be a need for technical assistance and training in this complex framework of state and federal 

guidelines and in a market sector that is new to most growers, processors and distributors. 

 

The buyer education side included in-depth contract and regulatory framework trainings.  While the WSDA team reached 

close to 100 buyers and stakeholders through the trainings and workshops, there are school purchasers that for various 

reasons were unable to attend themselves or to send a staff representative.  While WSDA does have a hard copy of “A 

http://www.wafarmtoschool.org/
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School’s Guide to Purchasing Washington-Grown Food” reserved for every school district, the guide alone may not 

suffice to instill purchasers with enough confidence to integrate geographic preference into their regular purchasing 

procedures.  WSDA offered six trainings across the state (the workplan called for four), and would recommend an 

additional series of at least that number over the coming two years in order to continue to share the knowledge and 

guidance needed to increase purchaser confidence enough to consistently use geographic preference for school food 

purchases.  

 

Farms, food processors and other food businesses are better prepared to access and expand operations in the institutional 

marketplace.  However, fully realizing the potential for the market will take more time.  WSDA’s database of food 

businesses expressing interest in institutional markets increased 42% over the period of the grant, from 125 to 217.  Of 

those businesses WSDA confirmed that 69 successfully made sales in this market during the project period, and that 37 of 

those were new to the market.  Food businesses are interested in diversifying their markets.  WSDA surveys indicate 

enthusiasm for the market that is tempered only by the need for greater clarity about regulatory and customer 

requirements to access it.   Washington’s farm and food businesses are accessing this market in greater numbers now than 

they were at the start of the project, but there is more work to be done, and technical assistance is a key piece services 

needed in this growing sector of Washington’s agriculture sector. 

 

The project goals are to: 

1. Increase assisted sales for businesses that wish to increase institutional (including schools) sales 

2. Increase assisted sales for businesses wishing to enter institutional markets 

3. Increase the number of schools using geographic preference in purchasing bids 

 

  Activity supports 

Comparison of plans to actual 

accomplishments 

Planned activity Goal 

1 

Goal 

2 

Goal 

3 

Identify pilot schools for sample bid 

specifications and contract language 

    x Participating pilot schools provided strategic 

test cases 

Collaborate with partners to plan 

regulatory workshops 

    x Partner collaboration was critical to planning 

the workshops 

Plan processor resource development x x   Review of new and existing data informed 

strategic resource development 

Conduct regulatory workshops for 

school buyers and pilot schools 

    x Four were originally planned, and WSDA 

held six. The workshops provided detailed 

information and examples to assist schools 

and their partners in adapting to the 

challenges of a changing regulatory 

environment and increase purchases of 

Washington-grown specialty crops.  Three of 

the workshops included buyer/seller network 

meetings. 

Online toolkit expansion x x   Web-based resources are free to download, so 

do not represent a significant barrier to access 

this market for new and existing vendors 

Plan for regulatory workshops 

(reflecting pilot projects, legal 

advisement) 

    x Lessons learned during pilot projects and 

initial workshops informed the strategies used 

in later workshops 
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Develop processor resources and 

education 

x x   Partner organizations and industry groups 

advised WSDA on the important barriers to 

market access 

Deliver resources and technical 

assistance for processors 

x x   Webinars reflected lessons learned through 

other institutions and regional partners 

including Oregon Dept. of Agriculture and 

WA Office of the Superintendent of Public 

Instruction.  Fact sheets and informative links 

posted on www.wafarmtoschool.org.  

 

Goal 1:  Increase WSDA Assisted specialty crop sales for businesses wishing to increase institutional sales 

Target:  3-5 businesses currently interested in school or institutional markets would increase their sales, OR 

the number of WSDA’s database of businesses interested in these markets would increase by 10% - 

BOTH TARGETS EXCEEDED 

 

For the target of 10% increase in businesses interested in institutions and/or schools: 

 

Baseline: 125 specialty crop farms or food businesses in WSDA Salesforce database interested in school or 

institutional markets 

Outcome: A 42% increase, adding 92 new businesses for a total of 217 specialty crop farms or food businesses 

interested in school or institutional markets in Salesforce (compared to the 10% goal) 

 

For the target of 3-5 businesses currently interested in school or institutional markets would increase their sales: 

 

Baseline: 125 specialty crop farms or food businesses in WSDA Salesforce database interested in school or 

institutional markets.  Baseline data captured interest in these markets, but not sales or participation at 

that time. 

 

Outcome: Of those 125 specialty crop farms and food businesses interested at the beginning of this project, we 

know that at least 32 have sold to schools during this project.  We are not certain that this is an 

increase over what they may have been doing at the beginning, but it is likely.  

 

Over the period of the project 49% of schools reported an increase in purchases from farms or 

businesses from which they were already buying Washington-grown produce.   

 

 

Goal 2:   Increase WSDA Assisted specialty crop sales for businesses that are new to school markets 

Target: 3-5 businesses would start to work in school or institutional markets – TARGET EXCEEDED 

Baseline: 131 farms or food businesses in WSDA Salesforce database interested in school or institutional 

markets.  It is unclear whether these had or had not sold to schools at that stage.   

 

Outcome: Thirty-seven businesses new to the farm to school/institution marketplace sold to schools during the 

project period. Of the 176 farms or food businesses in WSDA’s database interested in schools or 

institutional sales at the end of the project, 69 successfully made sales to this market during the 

project period, including 37 who are new to the marketplace since the beginning of the project period.   

 

Schools reported 123 new local produce vendor relationships established during the grant period.   

 

Goal 3:   Increase the number of schools using Washington-grown geographic preference language in their 

purchasing bids.  

http://www.wafarmtoschool.org/
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Target:  5-10 school districts would use geographic preference language in their bid specifications and 

contracts – TARGET EXCEEDED. 

 

Baseline:  USDA’s geographic preference option for local agricultural products was authorized by the 2008 

Farm Bill, but the final rule for implementation was not published until April of 2011.  So when 

WSDA began the project later that same year there was no data on whether any schools were using 

geographic preference language in purchasing bids, though the assumption is that none were doing so, 

other than Kent and Arlington School Districts, which were serving as pilot sites with WSDA as the 

purchasing guide was being developed.  Because the rules around the implementation of the rule were 

very detailed, nutrition directors were hesitant to attempt to use the rule for fear they would 

inadvertently use it incorrectly.   

 

Outcomes: Post-project surveys indicate that outreach and education efforts enabled WSDA to exceed the goal of 

assisting 5-10 districts to use geographic preference. 14 schools indicate that they use geographic 

preference language, either in informal requests for quotes (11) or formal bid solicitations (3).  

 

Additionally, 27 districts report that they buy locally-grown produce through informal requests for 

quotes, without a geographic preference.  In WSDA’s work with districts in pilot projects during this 

grant period, it became clear that for many districts, particularly those regularly making purchases 

under $150,000, this is a very strong method for buying locally-grown food.  It is simpler than 

applying a geographic preference, but works because schools can request quotes exclusively from 

those farms or businesses providing locally-grown produce, without the need for geographic 

preference. 

 

Finally, 38 school districts report that they request locally-grown produce through their contracted 

distributors.  This is something WSDA encouraged throughout this project, to build demand for local 

products through the existing distribution system, and encourage distributors to provide more source-

identification for produce they sell to schools, so that schools can highlight and educate students 

about the farms that grow their fruits and vegetables. 

 

[Note:  Some school districts responded Yes to more than one of the above-named methods for 

buying locally-grown food.  Twenty-two districts responded that they do not specifically request 

locally-grown produce in their food purchases.] 

 

Discussion/Methods: 

WSDA found that measuring the change in the number of businesses in the database that are interested in this market was 

the most accurate way to capture the progress in this market.  WSDA began using a web-based Customer Relationship 

Management database in 2010, and records the markets in which farms and food businesses are interested in participating 

in order to gauge the trends in the marketplace, and to evaluate the effectiveness of technical assistance at lowering 

barriers to access and success in the marketplace.   

 

School districts across Washington received a 5-question survey about their purchases of locally-grown foods.  79 of 

approximately 295 districts responded.  Given that this was a short-timeline, small survey, there was not time to follow up 

to increase participation rates.  School district staff turnover relatively frequently, and many of the emails bounced back 

due to out-of-date emails.  WSDA staff did not have capacity to respond in more detail. 

 

Summary: 

Percentage of schools reporting increased purchases of Washington-grown produce - 49% (of 79 respondents) 

Percentage change in WSDA’s database of food businesses interested in the marketplace - 42% 

Number of new food businesses added to the database - 92 

Number of new food businesses in database working as vendors to school districts - 37 
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BENEFICIARIES 

Washington growers of fruits and vegetables are clear beneficiaries – institutional purchasers are better prepared and more 

confident about purchasing Washington-grown produce for their meal programs. Those same buyers are increasing 

demand by requesting locally-grown produce from their distributors, and increasing their purchases direct from farms. 

 

Washington specialty crop growers and processors have more information about institutional markets, to assist them in 

meeting their goals of increasing or starting sales to schools and other institutions, through WSDA webinars, fact sheets, 

presentations and sample school purchasing documents.  These will continue to be available to those businesses on the 

WSDA Farm to School Toolkit and to be shared at future workshops and conferences. 

 

Institutional food service professionals have a wider variety of recipes available that feature Washington-grown fruits and 

vegetables and are adapted to the nutrition standards required in a variety of settings.  Preschool through high school, 

recipes featuring Washington-grown fruits and vegetables (and especially those featuring cool season crops) enable food 

service providers to consistently serve healthy, Washington grown foods that are part of good nutrition, and support the 

regional agriculture economy. 

 

Washington youth who are enrolled in pre-school programs, and through high school programs, are seeing more and 

greater variety of Washington grown foods in regular meal service, and through special events such as the annual Taste 

Washington Day event, which WSDA promotes with partner agencies around the state.   This year First Lady Trudi Inslee 

accompanied WSDA Director “Bud” Hover to a Taste Washington Day celebration in Wenatchee.   

 

 Producers of Washington-grown fruits and vegetables benefited from the development new purchasing relationships 

with schools.  The end of project survey to nutrition directors asked how many new Washington-grown fruit and 

vegetable purchasing relationships with farms or food businesses they established during the project period.  In total 

schools indicate 123 new purchasing relationships made with fruit and vegetable producers and processors.   

 69 farms or food businesses participated in the project and successfully did business with schools.  And of those 69 

businesses 37 were new to the market. 

 WSDA added 92 new businesses to the database of farms and food businesses interested in institutional and school 

markets. This is a 42% increase in businesses pursuing this market. 

 Nutrition directors are better able to understand and implement geographic preference language into their purchasing 

bids.  As a result they were able to initiate new relationships with vendors of Washington-grown fruits and vegetables. 

 Three school districts are using geographic preference language in formal purchasing bids (formal usually used for 

purchases over $150,000), and eleven districts report using geographic preference language in their informal 

purchasing bids (purchases under $150,000). 

 61% of school districts shared that they plan to either keep their Farm to School efforts at a consistent level, or 

increase their Farm to School work. 

 WSDA’s biennial statewide school survey indicates that 85% of nutrition directors see seasonality constraints as a 

barrier to featuring Washington-grown. With new preschool and school-age recipes featured and promoted through 

the Washington-Grown Food Toolkit, many of which feature early and cool-season crops, school nutrition 

professionals have better and more varied options for serving Washington-grown fruits and vegetables in meal 

programs.   

 Washington’s Healthiest Next Generation seeks to improve children’s health, in part by targeting pre-school 

environments with nutrition education and better access to fruits and vegetables so that snacks and meals are more 

nutritious.  The Farm to Preschool toolkit’s resources will assist with this important statewide initiative by sharing 

Washington-grown seasonality guides and pre-school/child care-specific menus developed to incorporate Washington 

grown fresh and processed foods.   

 

LESSONS LEARNED 

This work depends on successful engagement of school food service partners, since they are the active buyers and 

decision-makers in the demand side of farm to school. This is challenging, because school food service directors are 



82 
WSDA SCBGP FINAL REPORT 

 
 

generally overworked and understaffed, and are constantly reacting and responding to new regulations and standards.  

WSDA’s awareness of this was reinforced in this project.  

Participation in procurement workshops was less than anticipated, and it proved challenging to find committed partners 

for procurement pilot projects.  WSDA did work on a more sporadic basis with multiple districts that are now using the 

procurement methods that were being piloted, so overall WSDA did meet the goal of learning and testing procurement 

methods and how they work in schools.  Overall, the lesson is that flexibility and understanding are critical when working 

with school districts, recognizing that they have competing demands on their time, focus and energy. 

 

Another lesson is that it will take time to develop relationships and an audience in the food processor community.  Despite 

contacting WSDA-licensed businesses directly by email and sending the notice out through NW Food Processors 

Association, turnout was low on the food processor webinars (fewer than 10 per webinar), but WSDA plans to continue 

reaching out to these businesses, and has provided the webinars and other resources on the WSDA Farm to School Toolkit 

so that they will continue to be used by businesses over time. 

 

Despite these challenges, schools and growers continue to seek out WSDA services to support them in meeting their farm 

to school goals.   

 

WSDA’s publication, A School’s Guide to Purchasing Washington-Grown Food, has been recognized nationally as a key 

resource in understanding local purchasing and geographic preference in school food.  USDA has adapted portions and 

templates from the guide for use in their national training webinar and materials, and is currently finalizing a local 

procurement guide for use around the country.  WSDA was invited to review and discuss the USDA materials and draft 

guide, providing for increased understanding of the national rules and practices relating to local food purchasing. This is 

invaluable experience for WSDA staff as they conduct training and technical assistance in Washington State. 

 

All activities, goals and Expected Measurable Outcomes were achieved. 

 

CONTACT PERSON 

Tricia Kovacs 

206-256-6150 

tkovacs@agr.wa.gov 

 

ADDITIONAL INFORMATION 

This project did not propose or track in-kind or cash matching donations. WSDA did provide in-kind resources in the 

form of supplying goods and services such as office space, motor pool vehicle use, phones and computers for the duration 

of the project.   

 

All are included by links in the report text.  

mailto:tkovacs@agr.wa.gov
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Project Title: Improving Access and Effectiveness of Seattle Farmers Markets  

 

Partner Organization:  Neighborhood Farmers Market Alliance (NFMA) 

 

PROJECT SUMMARY 

The Seattle Neighborhood Farmers Markets (NFM) provide the majority of over 100 farmers’ annual income. NFM 

provide the largest source of farm-direct Washington produced food in Seattle. In order to ensure markets continue to 

grow and thrive, they must expand the shopper base and increase farm sales, which they did by producing on-site 

specialty crop events and reaching out to low income shoppers. These two areas of focus allowed them to reach out to 

new customers in effective ways, educate consumers about specialty crops once they’ve arrived at the markets, and 

increase food access in lower income communities. The goal was to increase sales by $350,000 (5%) annually with 

continuing gains into the future. 

 

In 2009-2011, the Farmers Markets in Seattle lost ground and saw sales slow and even decline. In order for farms to stay 

in business, the markets needed to find ways to increase sales beyond grassroots marketing campaigns. Shopper surveys 

determined that education about seasonally available crops and prices were key issues. Special events and low income 

incentive programs address both of those issues. 

This project was not built on a previously funded SCBGP project. 

PROJECT APPROACH 

A. Market Events 

The Neighborhood Farmers Markets planned and produced around 20 specialty-crop focused on site events throughout 

different growing seasons and in seven different neighborhoods. All market events but two (both that had inclement 

weather) met the goal of increasing shopper counts by 10% on event days, and increasing sales to farmers by 5%. The 

greatest successes were found in events outside of the peak season, when shoppers might not otherwise be engaged with 

the markets, and when the emphasis was on using specialty crops in a unique way. For example, the early spring Rhubarb 

Fest in Columbia City invited shoppers and local businesses to submit savory and sweet recipes and showed the myriad 

ways rhubarb can be used. Another popular event was a fermentation demonstration in late winter, which showcased how 

to ferment cabbage into sauerkraut and kim chi. 

 

Overall, specialty crop-focused market events contributed $95,724 in a day of market sales and an increase of 9986 

shoppers. (This was calculated by comparing and averaging the sales change year over year and week over week.) Market 

total gross sales grew 8% in both 2012 and 2013, and 17% over both years. 

 

B. Low Income Outreach 

There was $5,000 annually set aside in “Market Bucks” as well as staff time to provide an opportunity for a low income 

shoppers to purchase fresh fruits and vegetables. They received an additional grant to do a wider-scale pilot in 2012—5 

months of $10 incentives for EBT shoppers at 4 markets. The WSDA Specialty crop funding allowed NFM to include the 

other 3 markets in the pilot so there was a system-wide program in place for the latter half of the season. “Market Bucks” 

became “Fresh Bucks” and were limited to fresh fruits and vegetables only, which gave low income families more fresh 

produce, drove farm sales, and naturally limited their use to specialty crops. 

 

The WSDA funding brought Fresh Bucks to 3 Seattle neighborhoods: Phinney, Magnolia, and West Seattle in 2012. In 

2013, the program went citywide, and the WSDA specialty crop dollars were used to fund the 15% of the Fresh Bucks 

value not covered by the public and private funding already available. 

 

SNAP usage grew 60% during the 2 years of the Fresh Bucks program, increasing sales to farmers to over $115,000 in 

annual SNAP sales and $93,772 in Fresh Bucks redeemed to specialty crop farmers. 

 

SNAP incentive programs are an important way to increase real and perceived food access, generate farm sales both 

through increased SNAP usage and the incentive dollars, and strengthen farmers markets.  



84 
WSDA SCBGP FINAL REPORT 

 
 

 

As always, the key partners in everything they do are their farm vendors, who harvest the crops they showcase, donate to 

the demos where they educate consumers, contribute recipes, and vie for the title of best apple. They also have meaningful 

partnership with organizations and business associations who host their markets, including: Phinney Neighborhood 

Association, West Seattle Junction Association, Columbia City Business Association, the Capitol Hill Chamber, and the 

Lake City Library. Each contributes though marketing the markets and events, providing free or low-cost space for the 

markets to stage, and integrating the markets with neighborhood-wide special events. 

 

The NFMA received support for 2013’s Fresh Bucks SNAP incentive program—now citywide— from the Washington 

State Farmers Market Association and the City of Seattle Office of Sustainability and Environment, as well as the mayor’s 

office. The other funders for the Fresh Bucks program are the Chase Foundation and the Seattle Foundation. 

 

The Neighborhood Farmers Markets provided a staff and cash matches to ensure that non-specialty crop products didn’t 

benefit from a particular event or endeavor. 

 

GOALS AND OUTCOMES ACHIEVED 

A. Market Events 

Columbia City Farmers Market 2012-2013 Special Event Days: Rhubarb Fest (5/16/12 and 5/22/13), Berry 

Spectacular (7/25/12) and Cherry Tasting and Varieties Guide (7/3/13). Shopper Counts were up 16% - 77%, and sales 

raised 4% - 48%. The market ended with Vendor Sales up 6% overall. The “shoulder” season event, Rhubarb Fest, did far 

better to draw in shoppers than an event in peak season when crowds are already shopping the markets. Rhubarb Fest was 

also a new and novel concept that attracted foodies and newbies alike. The market gross sales grew 11% from 2011 to 

2013, $78,578 in sales.  

Lake City Farmers Market 2012-2013 Special Event Days: Glorious Greens (6/28/12), Apple Days (9/13/12), Zucchini 

Races (8/22/13), and Apple Days (9/12/13). Shopper counts were up 20% - 68% and sales raised 8% - 28%. The earlier, 

newer event again fared better as shoppers were introduced to the breadth of greens available at the market. The second 

year’s Apple Days also benefited from recognition and a wider variety of activities. Vendor Sales were up 7% on average, 

though the season's gross sales were flat. 

Magnolia Farmers Market 2012-2013 Special Event Days: Zucchini Races (8/25/12) and Strawberry Celebration 

(7/13/13). This market was much bigger in 2012 and in a new location, so shopper counts were already up 150-200%. On 

Zucchini race day, they rose to 221%, with sales up 14% from the week before and up 37% from last season. Vendor 

Sales were up 12% on average at the end of the season. In 2013, the market continued to gain ground with 28% more 

shoppers and a 20% increase in sales on the special event day. Market sales grew 66% from 2011 to 2013. 

University District Farmers Market 2012-2013 Special Event Days: Ready, Set, Go, Cook! (8/11/12). This event is 

conducted in partnership with the local food bank, so it isn’t strictly specialty crop focused, and the grant did not fully 

fund the event. Shopper counts were up 9% from the year before and 16% from the week before. Sales also rose 

proportionately. In Fall 2012 and Spring 2013, there were more “off-season” events: Applelooza (10/20/12), Fermentation 

Demo (3/16/2013), and Juicing and Fruit Syrups (5/11/13). Shopper counts were up 25% on average on special events 

days, and sales rose between 8% & 42%. The market was up 18% from 2011. 

Phinney Farmers Market 2012-2013 Special Event Days: Glorious Greens (7/6/12), Phruit Phest (8/10/12). Glorious 

Greens brought in 47% more people than the same time last year, and 77% more than the previous weeks. Those shoppers 

translated into 11% better sales than the previous year and 44% better than the weeks previous. As was true in the other 

events, the Phruit Phest later in the season showed less favorable results. In 2013, the Preserving Berries and Apricots 

Event (6/28/14) grew shopper by 30% and sales by 36% from the year before. The market was down overall. 

B. Low Income Outreach 

B.) SNAP Usage: The goal was to increase SNAP usage by 20%. At the particular markets that received WSDA 

funds, the totals are as follows:  
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October, 2013 – September, 2013 Fresh Bucks 

2012 

 Fresh Bucks 

Distributed  

10/1-12/31  Transactions 

New 

SNAP 

Users 

Change 

in 

SNAP 

use 

2011-

2012 

West Seattle 

 $           

1,490  160 32 30% 

     

2013 

Fresh Bucks 

Distributed 

7/1-9/30 Transactions 

New 

SNAP 

Users 

Change 

in 

SNAP 

use 

2012-

2013 

Phinney 2008 200 34 59% 

Magnolia 512 54 5 50% 

West Seattle 2164 235 22 54% 

 

 $           

4,684  489 61  

     

Total 10/1/12-

9/30/13 

 $           

6,174  649 93  

 

System-wide, SNAP was up over $26,000 during the reporting period, or 29%, which surpassed the target of 20% SNAP 

growth. Fresh Bucks distributed in 2013 totaled $53,608, which are all specialty crop sales. 

Overall sales to vendors increased by 17% from 2011 to 2013, surpassing the overall target of 5% increase in sales, 

providing more than $700,000  in additional sales to specialty crop farmers. While this is not all attributable to specialty 

crop events and low income outreach, those efforts certainly met their goals of increasing their shopper base and 

contributing towards sales growth. 

 

The activities and goals matched (and exceeded) the actual accomplishments: 

 

 Benchmark   Result     

 2011 2012 

% Change 

'11-'12 2013 

% 

Change 

'12-'13 

% 

Change 

'11-'13 

$ Change 

 ’11-‘13 

Gross Vendor 

Sales  $    6,916,317   $  7,519,190  9%  $   8,105,256  8% 17%  $  1,188,939  

Shopper Counts            338,146           380,382  12%           438,118  15% 30%  $        99,972  

SNAP Usage  $          72,089   $        96,933  34%  $      115,580  19% 60%  $        43,491  

Estimated 

Specialty Crop 

Sales (60% of 

Total Sales)  $    4,149,790   $  4,511,514    $   4,863,154   17%  $     713,363  

 

The special events were quantified by comparing last year’s sales at that market around the same time and week to week 

market sales leading up to the event. These were then averaged to get a baseline from which to measure the increase. 
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Specialty Crop Sales are conservatively estimated based on historic percent of total sales, averaged across markets, 60%. 

Total impact to specialty crop farmers is at least $713,363 over the 2 years of the grant. 

 

BENEFICIARIES 

The beneficiaries of this project are the specialty crop farmers in the NFMA system, of which there are 79 or 91% of the 

farmers in the system. Each of these projects was focused on increasing sales to farmers, and they did, far beyond the 

goals of the project. 

 

Secondary beneficiaries are those shoppers who benefitted from family-friends, education events at the markets, and those 

low income families who were able to increase they fruit and vegetable intake. All of these shopper benefits continue to 

have ripple effects after the close of the project as they continue shopping at Farmers Markets. 

 

The NFMA collects daily gross sales totals from all vendors each market day to get both the baseline and to measure 

growth. Specialty crop farmers as a subset are estimated to be at least 60% of total gross sales, accounting for changes in 

seasons and across markets. 

 

The quantitative data is all listed above. 

 

LESSONS LEARNED 

There is benefit both to doing new events at different times of year (a fermentation demonstration in early March), and 

also keeping certain tried-and-true events (Apple Celebrations in the early fall).  

 

The implementation of a SNAP incentive program focused on fresh fruits and vegetables may have shifted the balance of 

sales at the markets (but there’s no exact data to benchmark this). SNAP growth slowed somewhat as shoppers used more 

incentive dollars and fewer of their own SNAP dollars to shop with. This has an advantage for specialty crop farmers. 

 

CONTACT PERSON 

Julian O’Reilley 

206-632-5234 

Julian@seattlefarmersmarkets.org 

 

ADDITIONAL INFORMATION 

 Total Grant Total Cash/ 

  In-Kind Match 

Line Items    

SALARIES/ $45,987  $29,075  

WAGES     

BENEFITS $6,893  $2,808  

     

TRAVEL        

EQUIPMENT                   $4000 

SUPPLIES               $6,739  $4000 

     

CONTRACTUAL   

   

other (Market/ 

Fresh Bucks) $10,000  $12,000  

TOTAL $69,619  $51,883  

   

 

mailto:Julian@seattlefarmersmarkets.org
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Cash Match ($16,000)  

 The NFMA paid 70% of fire and health department permits associated with special events, since they are used 

occasionally for non-specialty crop events, and for farmers utilizing propane heat during the winter months.  

 The NFMA planned to provide a 50% cash match for Market Bucks to ensure that WSDA grant funding would 

redeem vouchers used to purchase specialty crops only, but instead created Fresh Bucks that were limited to fresh 

fruit and vegetable products only. However, there were significant additional program costs including materials 

production and printing, outreach, evaluation, and expansion of the program that were funded by the NFMA through a 

grant from the City of Seattle and its private funders. The scope of that program is quite large, and since this grant was 

not meant to be that expansive, the reported match will remain as budgeted, at $12,000. 

 
In-Kind Match ($35,883)  

 Salaries, Wages, and Benefits: The NFMA has provided a 50% match in salaries and benefits for all staff time related 

to the event production and low income outreach, to ensure that non-specialty crop farmers don’t benefit from WSDA 

funds.  

 Equipment: The NFMA has already invested in tents, cook tops, and other equipment related to on-site cooking 

demonstrations and special events. 
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Project Title: Enhancing tree fruit IPM decision making  

 

Partner Organization:   Washington State University (WSU) 

 

PROJECT SUMMARY 

Integrated pest and disease management in tree fruits requires a broad knowledge of pest and natural enemy phenology 

and how different management options affect pests and natural enemies.  The online WSU-Decision Aid System (DAS) 

provides stakeholders with this necessary, but complex and time-sensitive, information to help guide the decision-making 

process for effective pest control. With the help of previously conducted surveys of DAS users, the DAS team identified 

needs for increased streamlining of the information transfer and expanded functionality of DAS to improve the decision-

making process. Many Hispanic growers and pest managers expressed interest in our surveys in using DAS, they also 

indicated that they need assistance and training to best use the system. In addressing these needs, our goals were (1) to 

facilitate the IPM decision-making process by improving the DAS spray guide (WSU pesticide recommendations) and 

implementing new features that allow entry of orchard-specific user data as well as pushing alerts triggered by pest model 

events; (2) to increase the access to DAS by mobile device users by making DAS compatible with more mobile platforms; 

and (3) to expand the use of DAS among Hispanic growers and pest managers. 

 

This project was largely motivated by repeated feedback of DAS users (2010 survey and personal communications) to 

provide more Integrated Pest Management (IPM) specific information, by the users’ unawareness or criticism of certain 

features, and requests to make DAS accessible on mobile devices other than iPhone. DAS is used by over 300 users 

(growers, orchard managers and pest management consultants alike) who frequently access the system between March 

and October. The DAS users are major tree fruit industry players, growers and consultants, who collectively manage or 

make recommendations for virtually the entire tree fruit acreage in Washington State. DAS users estimate the value of 

DAS to the industry to be ≈ $70/acre for a total value of $12.7M/year on orchards where DAS is currently being used. The 

WA tree fruit industry has come to rely heavily on DAS seeking information on optimal pest control treatment timing, 

general information on IPM, and pesticide options that are effective against pests as well as harmless to natural enemies in 

orchards. 

 

PROJECT APPROACH 

The first step before work on all goals could be initiated was to upgrade the framework of DAS to make the webpage 

compatible with the latest web browser standards regarding programming language (HTML, PHP, and JavaScript). This 

upgrade resulted in all DAS modules (e.g. spray guide, help center with video tutorials, model output, etc.) working 

noticeably faster and independently, so when one module does not respond properly the other features of DAS will keep 

functioning. Another major change in the user interface of DAS was to present a “flat” webpage vs. the many pop-up 

windows currently implemented. The new DAS 5.0 was launched in spring 2013. 

 

Goal 1: Facilitate the IPM decision-making process. 

The new spray guide design was developed and implemented into DAS in March 2013 to help users choose pesticides for 

efficacy and minimal ton-target impacts. A brief survey of our DAS beta-user group in February 2012 about the DAS spray 

guide’s usefulness yielded suggestions for minor layout changes that have been incorporated. In the new DAS upgrade, 

users get direct access to the spray guide through the main navigation menu on top of the web page (without needing to go 

through the model output first), even when they are not logged in. This allows users to access information faster. The new 

spray guide layout displays recommended pesticide options as cards initially showing only the efficacy on other pests and 

the effects on natural enemies. These cards can be sorted by pesticide efficacy and natural enemy effects. Users can select 

pesticide cards of interest for a more detailed comparison where all pesticide information is displayed. In addition, filter 

functions were created that augment comparisons between pesticides for efficacy and non-target impacts.  

 

The DAS user survey conducted in 2013/2014 indicated that 234 out of 332 survey respondents used the new spray guide 

filters; 44 respondents said they did not need or want to use them, while 54 were not aware of this feature. The internal DAS 

tracking system counted more than a 1,600 uses (clicks) of the efficacy filter in 2013-2014. The updated help video on how 

to use the new spray guide was watched 37 times in 2013-2014. 
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Out of 324 respondents 240 indicated that they used the upgraded spray guide with 71% finding it useful and 59% saying it 

is easy or very easy to use. The majority of respondents indicated that the upgraded pesticide effects and added maximum 

residue level information were useful (64% and 61%, respectively). 

The proportion of users that DAS helps to a “very great extent” in choosing pesticides for best efficacy rose from 15% (15 

respondents) in the 2010 survey to 26% (60 respondents) in 2013/2014. The proportion of users that say DAS helps to a 

“very great extent” in choosing pesticides to reduce natural enemy mortality rose from 11% (11 respondents) in 2010 to 

28% (66 respondents) in 2013/2014. 

 

The orchard management system (OMS) was designed to allow users to define multiple orchards and orchard blocks. To 

this point, users can then enter and view orchard-specific information, such as trap locations, trap catch and notes, from 

their mobile device with Internet access. This information is integrated into Google Maps, which means a location, for 

example for a trap, within an orchard can be defined and saved (using longitude and latitude), labeled and time-stamped. 

This creates a log to store information about which pest was trapped, how many pest insects were caught and when. The 

OMS is currently in alpha testing (by the developer team). Completion, beta testing with the DAS beta-user group, 

implementation, and user surveys on usefulness and satisfaction will be carried out after this project ends. Sampling notes 

and pesticide use as well as desktop and offline access of the data are additional OMS functions that were planned but could 

not be finished during this project. These features will be completed in the near future.  

 

The push-notifications system alerts DAS users when critical pest events happen in order to optimize pest control timing. 

The user interface for this system as well as the operational functions are built on the DAS development site and are being 

alpha tested (by the developer team). The push-notification settings are accessible through the user’s account where the user 

can select, for each model separately, what kind of messages to receive and in which format (on the website or via email; 

text messaging is being considered for future updates if requested by users). Alert events had to be determined and messages 

created for all models. Automation of model computations for all user-selected WSU AgWeatherNet stations and memory 

routines for pushed events had to be fine-tuned so that it would not slow or crash other DAS features and functions. This 

presented some challenges and has delayed the release of this feature until spring 2015. 

 

Goal 2: Increase access to DAS by mobile Internet device users. 

The framework upgrade of DAS automatically enabled access from mobile devices that run on the operating systems iOS 

4 and Android 2.3 or higher. The entire DAS website works nearly flawlessly, except for minor errors caused by the default 

browser on Android 2.3 or due to slow Internet access. 

 

Currently, there are 832 DAS accounts with a minimum of 1 login in 2014; 625 DAS users logged in 3+ times, while 381 

users logged in 10+ times. The survey results from our 2013/2014 user survey show that 265 respondents have experience 

with smartphones or PDAs, while 161 respondents actually use DAS on their mobile devices, with 141 using DAS on their 

smartphone and 77 on their tablet computer. Google Analytics for the DAS website shows that, between January 1 and 

September 30, 337 and 169 users accessed DAS with their mobile device and tablet, respectively. These numbers suggest 

that our set target of 175 mobile users was reached. Google Analytics indicates that the majority of users view DAS on their 

iPhone (211) or iPad (157). 

 

Goal 3: Expand the use of DAS among Hispanic growers and managers. 

This team promoted the benefits of using DAS among Washington State growers, pest managers and consultants, with an 

emphasis on Hispanic stakeholders, in 17 presentations (15-60 minutes long) reaching approximately 2,000 attendees of 

various events, including WSDA pesticide applicator trainings, Wenatchee Valley College’s Hispanic Orchard Employee 

Education Program classes, company trainings, grower meetings and Washington State Horticultural Association annual 

meeting. As our DAS outreach was piggybacked on tightly scheduled recertification classes with Hispanic growers and pest 

managers in order to reach more potential users, long hands-on workshop activities were not possible there. In addition, 

nine 2-hour long hands-on workshops were held in small groups (74 participants total) to allow attendees to set up a DAS 

account and practice navigating through all website features, utilizing our DAS mobile computer lab or their own laptops. 

The presentations and workshops were held in Spanish and/or English. 
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As part of our efforts to make DAS more available to Hispanic users, the entire Spanish DAS website was reviewed and 

edited by native Spanish speakers with horticulture and pest management expertise. These revisions were necessary so that 

only common and proper terminology with the local Hispanic growers and pest managers is used. In addition, all current 

help video scripts have been translated. The Spanish captions and narration still need to be incorporated into the videos. 

 

As a result of the presentations and workshops, new DAS accounts were set up (539 between 2012-2014, 32 of them 

using the Spanish site). Of these newly signed up users, 119 have used DAS actively in 2014 (10+ logins), while 6 of 

those users have set their language preferences to Spanish. In the most recent DAS user survey, 36 respondents (9.8%) 

specified that their first language is Spanish (7 declined to answer). This number is roughly a third of the initial target of 

100 Hispanic users (later revised down to 50). It also indicates that most of the identified Hispanic DAS users still use the 

English site. 

 

V.P. Jones, PI – DAS Director: Dr. Jones oversaw the project, reviewed project activities, timelines, budget and reports, 

and provided conceptual guidance for feature development. 

J.F. Brunner, PI: Dr. Brunner oversaw the project, reviewed project activities, timelines, budget and reports. 

U. Chambers, Co-PI – DAS Manager/Educator: Dr. Chambers oversaw the project, coordinated all project activities and 

timelines, and prepared the project reports. She developed and analyzed the user surveys; she developed concepts for new 

or updated DAS features together with the DAS programmers and Dr. Jones. Dr. Chambers planned and conducted 

workshops and outreach as well as presented DAS at grower meetings. She prepared all video tutorials and help manual 

sections, and coordinated interactions with the DAS beta user group. 

N. Lehrer, Sociology and Spanish Outreach: Dr. Lehrer contributed to this project during the first year (before she moved 

to a different job). She planned and conducted workshops and outreach as well as presented DAS at several grower meetings. 

B. Petit – DAS Programmer: Mr. Petit built and upgraded the DAS website. He developed and implemented the new spray 

guide and has developed and tested the new notification system. Mr. Petit provided technical assistance during the survey 

implementation and integrated help videos and manual sections into the website. 

C. Jackson – DAS Programmer: Mr. Jackson was hired as second DAS programmer in fall 2013. He has been working on 

the new orchard management system since January 2014. He built the database as well as the mobile web app for the OMS. 

DAS beta user group: This group of pest managers and advisors reviewed and provided feedback for new DAS features, 

such as the re-designed spray guide. This group’s help will be needed for testing and commenting on the remaining new 

features that haven’t been completed yet. 

 

This project solely benefits the tree fruit industry. 

 

GOALS AND OUTCOMES ACHIEVED 

Goal 1: Facilitate the IPM decision-making process. 

The WSU Spray Guide on DAS was redesigned and improved to facilitate pesticide choice based on efficacy and low side 

effects on natural enemies. The new design allows users to compare all recommended pesticides (for a particular crop, target 

pest, and time of the year) with regards to pesticide efficacy and non-target effects. This tool is now more easily accessible 

and more useful. Consequently, it has been accessed by more users and more frequently. Users have been using the improved 

filters in the spray guide more often than before, when most users had not been aware of those features. Surveyed DAS 

users responded that they find the spray guide improvements useful and the percentage of users finding the pesticide efficacy 

and side effects information helpful has increased. 

 

Goal 2: Increase access to DAS by mobile Internet device users. 

The DAS website was upgraded and made accessible on all major mobile platforms (iOS 4+ and Android 2.3+). As a result, 

more users are now able to view the full information available on DAS using their mobile Internet devices, which shows in 

the increased number of DAS users accessing DAS with their smartphones and/or tablets. 

 

Goal 3: Expand the use of DAS among Hispanic growers and managers. 

The benefits of using DAS were intensively promoted at events organized for mainly Hispanic growers, orchard managers, 

field staff, in particular during the first year when our bilingual outreach expert was still participating in this project. 
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Although not all goals were achieved during the timeframe of this project, the progress that has been made laid the 

foundation for the ongoing expansion and improvement of DAS. The DAS team intends to complete the tasks that were set 

out to do within the next year with other funding sources, namely the notifications and orchard management system. These 

are features that users have requested and that would benefit the users by better informing their pest management decisions. 

The OMS would also benefit the tree fruit industry as a whole as researchers could use anonymous observational pest/natural 

enemy data and pesticide input data to verify pest models or impacts on occurrence of pests or natural enemy populations. 

 

A long-term goal associated with the implementation of the orchard management system is that users (65 users estimated 

as target) would increase their spatially targeted pest management. The idea behind this is that when pest management 

decision makers have a better understanding of where in their orchards pests aggregate (which is typical for some insect 

pests), then control treatments could be limited to those areas without jeopardizing fruit quality. This would save costs and 

pesticide input into the environment. The pest trapping and sampling feature of the orchard management system will allow 

users to enter, view, and share pest numbers so that they can more easily keep track of pest phenology and have better visual 

representation in maps and graphs of spatial and temporal changes in pest numbers. Impacts on spatially targeted pest 

management activities will be measured through future DAS user surveys. 

 
Established activities Actual accomplishments 

Goal 1: Facilitate the IPM decision-making process. 

 Re-design WSU Spray Guide on DAS, evaluate in DAS 

beta-user group, release. Create help files (video tutorial 

& online manual). Survey users about this feature. 

Target: 130 users will use this upgraded feature. 

Activity completed. Target exceeded. 

234 out of 332 surveyed DAS users have used the new spray guide; 

71% find it useful. The percentage of users considering non-target 

effects of pesticides while choosing pesticides increased from 11% 

(2010) to 28% (2014). 

 

 Develop orchard monitoring system (OMS), evaluate in 

DAS beta-user group, incorporate changes, release in 

English and Spanish. Create help files (video tutorial & 

online manual). Survey users about this feature. 

Target: 130 users using this feature. 50% of them 

increase their spatially targeted management. 

 

Mobile trap catch module of OMS developed and in alpha testing. 

Beta testing delayed until December 2014.  

Activities in progress, but not completed: desktop and offline 

version of OMS; sampling feature. 

Activities still due: develop pesticide input feature; help files; user 

survey. 

Target could not be reached due to postponed release. 

 Develop and implement push-notifications for alerts of 

critical pest events, evaluate in beta-user group, 

incorporate changes and release. Create help files (video 

tutorial & online manual). Survey users about this 

feature. 

Target: 100 users subscribed to this feature. 

 

Push-notifications developed and in alpha-testing. User survey 

questionnaire created. Beta testing and implementation delayed 

until March 2015. 

Target could not be reached due to postponed release. 

Goal 2: Increase access to DAS by mobile Internet device users. 

 Expand DAS versions for mobile devices. Survey users. 

Monitor DAS use. 

Target: 175 smartphone/tablet users; 

DAS accessible on iPhone, iPad, iPod Touch, 

Android, Blackberry; 

More features available on mobile devices. 

 

Activity completed. Target reached. 

265 users have experience with smartphones or PDAs; 161 users 

say they use DAS on mobile devices (141 on smartphone, 77 on 

tablets). Google Analytics reports 506 unique users accessing DAS 

from their (multiple?) mobile devices including tablets in 2014. 

Complete DAS web content available on mobile devices, but slow 

loading when slow Internet connection. 

 

Goal 3: Expand the use of DAS among Hispanic growers and managers. 

 Develop and deliver DAS training workshops (in Spanish 

and English); translate new features into Spanish. 

Translate new help files into Spanish. 

Target: 100 Hispanic users. Later revised to 50. 

15 workshops per year (45) 

4 grower meetings per year (12) 

 

Targets were partially achieved. 

32 new signups that set language to Spanish, but only 6 active users 

retained (most Hispanic users appear to prefer the English site). 

9 workshops (74 participants) 

17 presentations (~2,000 attendees) 

Translations pending. 
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Goal 1: Facilitate the IPM decision-making process. 

The new DAS spray guide filters are used by 234 (70%) of the surveyed users, as indicated in the recent 2013/2014 DAS 

user survey. Our baseline was 80 users (55%) using the spray filters according to the 2010 DAS user survey. The target set 

for this project of a total of 130 users using the spray guide filters was exceeded. Moreover, not only did more users filter 

spray guide results more frequently (>1,600 hits), but they also report this feature to be useful (71%) and easy to use (59%). 

As a result, the DAS spray guide helped more users to a “very great extend” in choosing pesticides with respect to efficacy 

and side effects (26-28%) than before in 2010 (11-15%). 

 

Goal 2: Increase access to DAS by mobile Internet device users. 

Before the start of this project, a mobile version of DAS only existed for iPhones and only 18 (12%) survey respondents 

said they access DAS mobile in 2010. That previous mobile version was very limited compared to the desktop version. The 

goal to expand mobile access of DAS and provide access to all DAS desktop features across all platforms (iOS 4+, Android 

2.3+, etc.) was accomplished. The anticipated target was a minimum of 175 mobile users by the end of this project. 

Depending on the statistics considered, the target was nearly reached or exceeded. The most recent user survey indicates 

that 161 (46%) respondents access DAS on their smartphones and/or tablets, while Google Analytics reports 506 unique 

mobile device and tablet users in 2014. Our survey may underestimate the actual numbers as only very active users 

responded. In fact, the DAS team recently found multiple users using the same account (e.g., >30 used a single account and 

at least 10 such accounts were identified). Google Analytics, on the other hand, may give an overestimate as some users 

may have multiple mobile devices. 

 

Goal 3: Expand the use of DAS among Hispanic growers and managers. 

Prior to the start of this project, there were 5 users who viewed DAS in Spanish. Our initial target was to attract 100 

Hispanic growers and pest managers to use DAS. As user numbers did not increase as expected, the initial target was 

revised downward to 50 Hispanic users. During this project, 539 new accounts were set up, of which 32 users have set 

their language preference to Spanish according to user account information. Only 6 users on the Spanish DAS view the 

site frequently (10+ times per year). The recent survey results suggest that most users who identified as speaking Spanish 

as their first language (36 in total) use the English DAS site. Although this team certainly increased awareness of the 

availability and benefits of DAS among the Hispanic tree fruit community with workshops and presentations, the target 

was not achieved. 

 

BENEFICIARIES 

The primary direct beneficiaries of this project are Washington’s growers, pest managers, and pest management consultants 

who produce tree fruits on or make recommendations for 218,000 bearing acres on ≈ 3,000 orchards. DAS user surveys 

repeatedly show that DAS is used on virtually the entire tree fruit acreage in Washington State. 

 

The most recent DAS survey shows that DAS is used on 247,000 acres and 3,350 orchards. This includes duplicates where 

several users refer to the same orchards that they own or make recommendations for. The most current estimate of 

Washington State tree fruit acres is 218,400 acres. The users estimate DAS’ current value to be on average $70.44/acre or 

$15.4M for the entire tree fruit industry. DAS’ economic impact has increased since 2010 when its value was estimated as 

$12.7M across >182,000 acres and 2,900 orchards. 

 

More decision makers have been helped with improved recommendation display and filters in the new DAS spray guide 

(increase from 55% to 70% of DAS users or about double from 11/15% to 26-28%). The number of users accessing DAS 

on their mobile devices has increased by nearly 10-fold. 

 

LESSONS LEARNED 

Upgrading the DAS framework to make it compatible with the latest web browser standards was a crucial, but major and 

very time-consuming, activity. It meant that the complete DAS program had to be re-written from the ground up while our 

programmer had to learn the new standards along the process. The benefit of this upgrade was that it automatically made 

the DAS website compatible with mobile platforms. However, it still required more time than expected. 
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During our workshop activities with Hispanic growers and orchard workers, the DAS team learned that not all participants 

readily have access to computers and the Internet. Many participants had no email address or were not proficient in using 

computers. Some brought their children to learn to navigate the website. In addition, many workshop and presentation 

attendees may not be in a position where they can make pest management decisions for the orchards they work for, thus are 

in a need to use DAS. First-language Spanish speakers who are in positions where they make decisions regarding orchard 

management are fluent in English and use the English DAS site. Also, working with the Hispanic community needs a lot 

more hands-on interaction and outreach formats, and even different times (e.g. after 5pm) to accommodate their schedules. 

Ultimately, a fluent interpreter with a background in horticulture/ entomology and collaboration with local extension 

personnel is crucial for success. 

 

The project increased the use of DAS (as expected), but it also generated enough interest for the WSU College of Agriculture 

and Human and Natural Resources to set up a decision support system initiative that will expand to cover other cropping 

systems and to share resources developed in this program. The College also agreed to cover the cost of one of our 

programmers (starting this last year) which will allow us to complete the parts of the grant that were not fully finished. 

 

One lesson learned is that web design and programming can meet unexpected challenges and take more time than 

anticipated. While some of the delays are a result of dealing with issues required for greater reliability and updates needed 

to meet evolving web standards, a considerable amount of time had to be spent dealing with problems associated with 

external data sources. For example, a series of problems alerted the DAS team to develop a completely new set of error 

checking routines to process environmental data used to run the models on DAS. When DAS’ weather data source had 

issues caused by a server crash, it also crashed DAS because it kept providing corrupted data, whereas if it had just stayed 

down, DAS would have worked smoothly. This required error-checking routines that were more robust and that insure if a 

data source provides corrupt information that source is not used until it passes DAS’ quality check.  

 

Hiring new staff to work on project activities can cause delays as our system is quite large and complicated from a 

programming perspective and new staff members need time to acquire familiarity with the system and any specific skills or 

insights to make efficient and timely progress. Also, staff leaving the project can slow progress for respective objectives, so 

alternative strategies need to be put in place and outcomes adjusted accordingly. 

 

CONTACT PERSON 

Dr. Vincent Jones 

509-663-8181 ext. 291 

vpjones@wsu.edu 

 

ADDITIONAL INFORMATION – See Attachment D 12-25-B-1262 

The final total cost share amount was $136,801.11, which included Ute Chambers’ 21.25% salary plus benefits for Year 1 

only and F&A (Year 1) plus unrecovered F&A (Y1-Y3). The matching funds were used to help provide support for Ute 

Chambers salary in years 2-3 and general infrastructure updates and maintenance during the entire length of the grant period. 

This included state vehicle use for attending meetings, staff salaries associated with budgetary oversight (e.g., purchasing, 

accounting, tracking of matching funds, hiring and paying of personnel).  

 

The DAS website is accessible under https://das.wsu.edu/index.php. The new spray guide can be found in the main menu 

(SPRAY GUIDE) or under this link: https://das.wsu.edu/sprayguide/view_guide, where pest, crop, and crop stage need to 

be specified to return pesticide recommendations. The video tutorial about the new DAS spray guide is linked in the 

HELP CENTER (https://das.wsu.edu/help_center) under DAS Features. (Note that additional information provided on 

DAS will be behind a pay wall starting March 2015.)  

 

 

  

mailto:vpjones@wsu.edu
https://das.wsu.edu/index.php
https://das.wsu.edu/sprayguide/view_guide
https://das.wsu.edu/help_center
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Project Title: Developing a Sustainability Report Card for WA Concord Grape Production 

 

Partner Organization:   Washington State University (WSU) 

 

PROJECT SUMMARY 

Concord grape processors are being required by distributors to document sustainable agricultural practices for retail 

distribution. Several Concord grape-producing states have developed and implemented sustainability assessment tools.  

 

To maintain market presence and retail shelf space accessibility for Washington State Concord grape products, the 

objective of project was to develop a comprehensive sustainability assessment tool (a “Sustainability Report Card”) for 

Washington State Concord producers to use in working with their growers. 

 

Distribution and retail organizations including Sysco and Walmart are requiring that agricultural producers and processors 

document certain aspects of their practices as a condition for providing retail market accessibility. In 2011, Walmart 

ranked as the largest food retailer in the U.S., and accounted for one-fifth of the market share of groceries.  Concord grape 

products (largely juice, some jellies) are among those under scrutiny with respect to the sustainability of their agricultural 

practices.  The Concord grape juice co-operative Welch’s has received requests from other retailers that document 

sustainable agricultural practices for their products (Bardwell, personal communication). In order to stay competitive in 

the marketplace, Washington State Concord grape producers need a means of assessing and documenting the 

sustainability of their practices. 

 

This project was a new, stand alone project when funded.  It has been completed and is viewed as a “terminal” project in 

terms of funding requests. 

 

PROJECT APPROACH 

The project involved a team of WSU extension and research scientists who conduct research in Concord grape production 

developing an outline for a document to assess Washington state Concord growers’ operations for sustainability.  Previous 

documents developed for wine grapes in Washington, in Lodi California, and for Concord and wine grapes in Michigan 

and New York were reviewed for formatting.  An outline of topics was developed and the WSU team developed an initial 

document (first draft). 

 

Concurrently, a website was developed for outreach information on the project [http://wine.wsu.edu/research-

extension/sustainability-report-card/].  This was maintained and updated as new versions of the document were 

developed. 

 

The first draft was reviewed with a select team of processors (two from National Grape [Welch’s grower arm], one from 

Milne Fruit Products, and a grower).  The feedback from this group was used to revise the document and the second draft 

was reviewed by the same group with the addition of a representative from Smucker’s. 

 

A comprehensive (third draft) of the document was shared with the representatives from National Grape who then 

deployed the document as an assessment tool with all 219 of their growers.  This constituted approximately 50% of the 

Concord acreage in Washington and provided additional feedback. 

 

The iterative process continued with revisions from the grower comments, coordinated and discussed with processor and 

increased grower representation, for two complete additional sets of revisions.  The final draft was then submitted to WSU 

Extension for review as a WSU publication.  Comments from the reviewers as well as from Extension Publishing staff 

were incorporated into a final version.  

 

The final version of the “Washington State Juice Grape Sustainability Report Card” has been printed by WSU Extension 

Publishing and assembled into 3 ring binders.  Processors have been contacted and their requested numbers of binders are 

scheduled for delivery prior to 26 November 2014.   

 

http://wine.wsu.edu/research-extension/sustainability-report-card/
http://wine.wsu.edu/research-extension/sustainability-report-card/
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Extra copies will be at WSU-Prosser for distribution upon request, and WSU-Extension Publications also has 50 copies 

available.  In addition, the entire document, section by section, may be downloaded as a PDF from the website 

[http://wine.wsu.edu/research-extension/sustainability-report-card/].  

 

WSU faculty and staff developed the text and formatted the document.  This group was responsible for production of a 

quality product.  

 

Processor representatives from National Grape, Milne Fruit Products, and Smucker's provided input on their needs for 

working with product distribution as well as from a grower utility perspective.  The processors also identified key growers 

to work with the group on revisions. 

 

This was a specialty crop (Concord grape) specific project. 

 

GOALS AND OUTCOMES ACHIEVED 

The underlying objective of this project is to enhance sustainable Concord juice grape production in Washington State and 

to maintain or enhance Washington’s share of the Concord grape marketplace. The initial work with approximately 50% 

of the Concord grape acreage in the state indicated that there is already a fairly high level of sustainability. The average 

overall sustainability index is on a 4 point scale, with 1 being highly sustainable and with 4 being unsustainable. Initial 

audits (self and with processor assistance) showed an overall high sustainability with a range of 3.0 - 1.2 and an average 

of 2.3. It is expected that with the deployment of the new assessment tool throughout the industry, there will be efforts to 

enhance operational sustainability throughout the state. 

 

Initially the intent of this project was to conduct an assessment of the tool with 10% of the growers in year 1 and an 

additional 10% in year 2.  Due to a request by Welchs’ to have all National Grape Cooperative growers undergo a 

sustainability assessment by August 2012, approximately 50% of the growers/acreage utilized the tool within the first 

year.  The feedback from the assessment lead to a change in plans and more revisions, with increased participation of 

selected growers in the process.  This allowed a much more focused process. 

 

The advantage of this was that it made the development of the final document, submitted for publication through WSU-

Extension, occur a little more rapidly than initially expected.  The WSU-Extension publishing process was longer than 

anticipated, so the net result was a slight delay in publication. 

 

By design, this is an ongoing process.  Discussions with processor representative on this topic are continuous as are the 

extension education towards providing new tools for grower sustainability.  Much of this will be provided at the upcoming 

Washington State Grape Society Annual Meeting (13 & 14 November 2014) which is held yearly.  While there are other 

opportunities, this is the most comprehensive session for growers. 

http://wine.wsu.edu/research-extension/sustainability-report-card/


96 
WSDA SCBGP FINAL REPORT 

 
 

 

BENEFICIARIES 

Concord grape processors and growers in Washington State have benefited from this project.  At this point in time we 

don’t have the quantitative data that describes the economic impact of the project.   

 

Processors that benefitted from the project – Milne Fruit, National Grape/Welcomes, Smuckers, Tree Top, Valley 

Processing. (5) 

Growers – Approximately 500 

 

LESSONS LEARNED 

Assume that a minimum of 4 months is needed for review and publishing with WSU-Extension.   

Washington’s juice grape processors are very good to work with. 

 

There were no unexpected outcomes or results for this project. 

 

CONTACT PERSON 

Dr. Joan Davenport 

509-786-9384 

jdavenp@wsu.edu 

 

ADDITIONAL INFORMATION 

The in-kind contributions to this project were strictly time allocated by WSU faculty and juice grape processors and 

growers.  Having said this, it is difficult to estimate the total $ amount, but over the three year period of this grant, salary 

and benefits would amount to over the dollar value of the grant of circa $63,000.   

 

Publication available for download at http://wine.wsu.edu/research-extension/sustainability-report-card/ 

Here are images of the cover and front page. 

 

mailto:jdavenp@wsu.edu
http://wine.wsu.edu/research-extension/sustainability-report-card/
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Project Title: Improved Management of Hop Powdery Mildew  

 

Partner Organization: Washington State University (WSU) 

 

PROJECT SUMMARY 

Podosphaera macularis, the causal agent of hop powdery mildew, was introduced into the Pacific Northwest U.S. in 

1997, after years of exclusion by quarantine measures (Gent et al., 2008; Mahaffee et al., 2003).  Epidemics of the disease 

now occur annually and can cause complete loss of marketable yield in susceptible and, as recently reported 

(Wolfenbarger et al., 2014), in some resistant cultivars due to both direct losses in yield and quality defects when control 

measures are not applied appropriately. The disease continues to threaten the economic viability of this specialty crop 

industry valued at $100 to $300 million annually (National Agricultural Statistics Service webpage). Costs related to 

powdery mildew are about 15% of total crop revenue (Mahaffee et al., 2003), which conservatively is over $10,000,000 

annually from increased production costs and crop loss, in addition to impacts on supply stability, brewing quality, and 

export restrictions due to MRL incongruence in some markets.  Current disease management relies heavily on intensive 

fungicide regimes that are supplemented with certain cultural practices when possible (Mahaffee et al., 2003; Turechek et 

al., 2001). Targeted disease management strategies are urgently needed to decrease costs associated with powdery mildew 

control to subsequently increase revenue.  

 

Like all biotrophic fungi, P. macularis is exclusively dependent on its host plant. The host-pathogen relationship has been 

described for other powdery mildew species and follows some principal rules. However, these common observations 

cannot be over generalized among different powdery mildew species since every host-pathogen relationship follows its 

own dynamics. A clear understanding on how P. macularis exploits the developing hop plant to completely fulfill its life 

cycle is a key element for successful disease management. Disrupting the balance between fungus and host through 

adaptation of common cultural practices, such as spring pruning, or well-timed fungicide sprays will help to reduce 

disease development during the growing season.  

 

The overall objective of this research was to develop and extend practical integrated pest management strategies for hop 

diseases that will reduce pest management costs and crop damage to maintain the economic viability of the U.S. hop 

industry. The specific objectives investigated associations of cultural practices and fungicide applications on powdery 

mildew disease development and their direct influence on yield, and cone quality factors. The gained knowledge directly 

benefits the growers by broadcasting how small changes in common cultivation practices (e.g. timing and method of 

cultural and fungicide applications) can decrease powdery mildew disease incidence and severity.    

 

Every year hop growers spend a significant proportion of money on powdery mildew management. Naturally, there is a 

considerable public interest to reduce these costs while maintaining the high quality of the end product. The prerequisites 

for disease development are the presence of a susceptible host species (hop plant), a pathogen (P. macularis) and the 

appropriate environmental conditions. This paradigm is also known as the disease triangle. Identifying and understanding 

interactions among these three factors is indispensable to mitigate disease.  

 

Currently disease prevention relies heavily on prophylactic fungicide applications. In contrast, integrated pest 

management approaches make use of common cultural practices to disrupt pathogen life cycles and therefore minimize 

disease incidence. For example, thorough pruning is one of the critical aspects of early season mildew management. Early 

season powdery mildew occurrences are almost invariably in yards that were not pruned, chemically pruned very early, or 

left a lot of foliage after pruning. Additionally, previous research has indicated cones are most susceptible to powdery 

mildew during bloom and the transition period from bloom to cone development, and their susceptibility decreases with 

continued cone development.  Potentially, fungicide applications could be relaxed after the critical period of cone 

susceptibility if disease pressure was maintained sufficiently low.  It is unclear how effective this strategy would be under 

high vs. low disease pressure and how early termination of fungicide applications would affect overwintering of the 

fungus to the following year. The here presented study aimed to elucidate associations between the above described 

factors and powdery mildew disease development.  For this reason, experiments were designed using modifications of and 

various combinations between common cultural methods (spring pruning, mid-season basal foliage removal). In some 



99 
WSDA SCBGP FINAL REPORT 

 
 

experiments, cultural methods were combined with fungicide trials. The overall goal was to reduce powdery mildew 

inoculum using common-sense techniques and targeted spray regimes.   

  

Since timing of experiments is crucial for project success, every aspect of the project was planned ahead and timeframes 

were followed tightly. Project collaborators were in constant communication to manage upcoming evaluations or to 

resolve any arising issues.   

 

This study does not relate to any previously funded SCBGP projects. 

 

PROJECT APPROACH 

The goals of the project (2012-2014) were: 

1. Quantify the effect of basal foliage management and fungicide spray duration on development of powdery mildew and 

perennation success of the pathogen. Experiments were conducted in experimental plots at WSU-Prosser and a 

commercial hop yard to quantify how basal foliage removal and last spray date influence powdery mildew control, cone 

yield and quality factors, and survival of the fungus in the following year. In each experiment, two fungicide treatments 

were overlaid on three levels of basal foliage removal intensity to create different levels of disease pressure.  In brief, at 

WSU-Prosser treatments were evaluated in plots of cultivar Galena grown under a short trellis. Three levels of mid-season 

basal foliage removal were applied (none, removed once, or removed twice), and overlaid on these treatments were three 

fungicide treatments (no fungicides, sprays up to July 30, and sprays up to August 20).  Plots were arranged as a 

randomized complete block design with four replications, with each plot consisting of nine hills in a single row.   

 

The incidence of leaves with powdery mildew was assessed by inspecting 8 leaves on each of 7 plants per plot (56 leaves 

per plot) every 14 days throughout the season.  At harvest, the incidence of cones with powdery mildew was determined 

by assessing cones on one lateral branch per plant for signs of powdery mildew.  On 3 September, yield was measured by 

harvesting up to 7 hills from each plot and picking the cones using a Wolf picking machine.  Dry matter was estimated 

from a subsample of cones collected from each plot and used to calculate dry weight yield on a per plant basis. Alpha acid 

content was determined by the ASBC spectrophotometric method after cones were dried overnight in a small electric 

dryer.  A subsample of cones also was rated for color using a 1 to 10 ordinal scale typical of that used by hop brokerage 

companies.   

 

Six treatments were evaluated in a commercial hop yard (cultivar Zeus) near Toppenish.  Plots were arranged as a 

randomized complete block design with five replications, with each plot consisting of three rows each containing 13 

plants (sub-samples).  Plots were separated by at least one row that was left non-treated after July 27.  Basal foliage was 

removed with one, two, or three applications of a herbicide desiccant (2 oz/A Aim EC plus 0.5% v/v Moract crop oil) with 

the last application being made on 23 July, 1 August, and 15 August, respectively.  The first application was applied to the 

entire field using standard farm equipment. The second and third applications were made with a backpack sprayer in an 

application volume equivalent to 20 gal/A.  On each of the three levels of basal foliage removal, fungicides were applied 

up to 27 July or August 28. The entire hop yard received the grower’s standard fungicide treatments up to 27 July.  In all 

treatments, Quintec was applied at 8.2 oz per acre on 15 July and 27 July. Plots that were sprayed after 27 July received 

Pristine fungicide at 28 oz/A on 16 and 28 August.  

 

Powdery mildew incidence on leaves was assessed by inspecting 10 leaves on each of 10 plants per plot (100 leaves per 

plot) every 14 days throughout the season.  In September, the incidence of cones with powdery mildew was determined by 

collecting cones from lateral branches at heights of approximately 9, 12, and 15 feet from the ground on 10 plants from 

each plot. The cones were bulked before selecting 15 cones arbitrarily from each plant for a total of 150 cones per plot.  

Each cone was evaluated for signs of powdery mildew. Yield, dry matter, alpha acid content, and cone color were rated as 

describe previously. Data from both experiments were analyzed using a mixed effects model to determine basal foliage 

and fungicide treatment effects and relate powdery mildew levels on cones to yield and quality measurements.      

 

2.  Disease management influences on bud perennation. In 2012 a new hop yard was constructed at WSU-Prosser and 

planted with a dwarf USDA hop selection that has a propensity for producing hop powdery mildew flag shoots. This new 

yard is designed to allow evaluation of different strategies for management of hop powdery mildew flag shoots including 
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timing of pruning strategies and fungicide application. Trials started in May 2013. Due to the very late availability of 

some planting material in 2012 followed by uneven emergence and growth in 2013, trials involving crown pruning were 

not conducted in 2013 since the young hops plants would not have recovered from these treatments. Instead only timing 

of fungicide application on the development of bud infections/flagshoots was investigated in 2013.  

 

A pilot experiment was designed to investigate the time of year crown bud infections might be occurring.  Therefore, three 

different fungicide programs were utilized to identify infection period(s). Treatments consisted of blocked applications of 

Pristine, Rally, and Quintec applied 1) full season (31 May to 2 Oct); 2) late season (July 8 to 2 Oct) or 3) were not 

applied (non-treated control). Treatments were applied using a handgun to ensure full coverage. Each plot consisted of 28 

plants in two adjacent rows with 2 ft plant and 10 ft row spacing under a 10 ft trellis with one string per plant. Plots were 

separated by a single row of cv. ‘Nugget’. Treatments were arranged in a randomized complete block design with five 

replications. Presence or absence of disease was assessed for each plant every month from April to October.  

 
 

3. Disease development with early and late season cultural practices. Experiments were conducted from 2012 to 2014 in a 

commercial hop yard planted to cultivar Tomahawk near Toppenish, WA.  Plots were arranged as a randomized complete 

block design with four replications.  A replicate plot consisted of three rows each containing approximately 13 plants.  

Plots were separated by at least one row that was treated according to the cooperating grower's production practices for 

pruning and management of powdery mildew.  Treatments were not re-randomized between growing seasons in order to 

detect possible multi-year effects of treatments on powdery mildew and yield.  Two pruning methods were applied on 

three different dates (termed early, mid, and late) for a total of six treatments.  In 2012 and 2013, pruning was conducted 

on 2 April, 16 April, and 30 April, and in 2014 pruning was conducted on 1 April, 15 April, and 29 April.  On each of 

these dates plots were either mechanically pruned using a rotary pruning implement or the foliage was chemically 

desiccated (see description above).  Applications were made using a backpack sprayer calibrated to deliver an application 

volume equivalent to 187 L/Ha.  Chemical applications were repeated 5 days later to ensure thorough desiccation of the 

foliage.  Inputs of water, fertilizer, and cultural practices were made by the cooperating grower according to standard 

production practices.  The grower also applied other pesticides for arthropod and disease control, including fungicides for 

powdery mildew.  Therefore, the treatment comparisons in this study measured the cumulative effect of pruning timing 

and method given standard powdery mildew management tactics.  

 

Plants were assessed for the presence of flag shoots and the incidence of plants with powdery mildew beginning just 

before the first pruning treatments were made and biweekly therefore until the end of May.  After this time, disease 

assessments were conducted at the leaf level using standard approaches.  The incidence of leaves with powdery mildew 
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was assessed by inspecting 10 leaves on each of 10 plants in the middle row of each plot.  Assessments were conducted 

biweekly from early June to late July (2013 and 2014) or early August (2012).  In September cones were harvested and 

processed as described above. 

 

The project was a multi-institutional effort in collaboration with two local hop farmers. The combined knowledge of all 

contributing partners greatly advanced the outcome and success of the project.  

 

The main collaborators were:  

Dr. David Gent is stationed at USDA-ARS facility in Corvallis, OR.  

Dr. Gent was the principle investigator of the project. His efforts included (but not limited to) the experimental 

design of all experiments, establishing and holding farmer collaborations, data collection and evaluation, 

coordination of all activities conducted by project partners, dissemination of results to growers and through social 

networking (Facebook).  

 

Dr. Gary G. Grove, Professor and Plant Pathologist, is stationed at WSU in Prosser, WA.  

Dr. Grove was the second principle investigator. His efforts included (but not limited to) the oversight of 

experiments conducted at WSU, being the interface with all levels of management and staff involved for the 

coordination of activities; being a resource to all project partners on administrative matters, and the dissemination 

of results through meetings and social networking (Facebook). 

 

Dr. Claudia Probst is a Post-doctoral Research Associate at WSU, Prosser. 

Dr. Probst executed all experiments at WSU-Prosser and at the commercial yards in Toppenish which included 

the bi-weekly disease evaluations, data entry and analyses.   

 

Mark E. Nelson, Research Tech. Supervisor, WSU, Prosser.  

Mr. Nelson designed and supervised experiments conducted at WSU-Prosser. Additionally, he managed the hop 

yard cultivation and season long propagation, and analyzed results collected during the season(s).  

 

John I. Haas, Inc., Yakima, Cooperative farmer.  

Mr. Haas provided and maintained a hop yard for experimental studies which enabled the project to replicate 

experiments conducted at WSU in Prosser on a commercial scale.  

  

Perrault Farms, Inc., Toppenish, Cooperative farmer.  

Mr. Perrault provided and maintained a hop yard for experimental studies which enabled the project to conduct a 

study on the relationship of spring pruning timing and disease development. 

 

The overall objective of this research was to develop and extend practical integrated pest management strategies for hop 

diseases that will reduce pest management costs and crop damage to maintain the economic viability of the U.S. hop 

industry. The causal agent of hop powdery mildew, P. macularis, is an obligate biotroph of hops. Hence, research directly 

concerns the hop-mildew relationship and results cannot be applied to other crops. 

 

GOALS AND OUTCOMES ACHIEVED 

Completed objective: Quantify the effect of basal foliage management and fungicide spray duration on development of 

powdery mildew and perennation success of the pathogen. 

 

Continuing objective: Disease management influences on bud perennation.  

 Measurable outcomes: 

 First (and only) flag shoot was found on April 23rd 2014 = primary inoculum 

 Slow disease development in May 
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 Explosive disease development beginning of June with fairly uniform distribution (with infected plants in all blocks 

and reps). This created the perfect conditions for the flag shoot evaluation in 2015 to assess if fungicide treatments 

were able to prevent flag shoot formation through elimination of overwintering inoculum.  

  

 
Figure 1 Disease incidence on dwarf USDA selection at WSU experimental hop yard in Prosser, WA. 

 

Completed objective: Disease development with early and late season cultural practices.  

 

Measurable outcomes: 

 No flag shoots were observed in the hop yard in 2012 and 2013. One flag shoot was found in 2014.   

 Neither pruning timing nor method affected the dry matter content of cones or cone color, which might be a 

function of both the severity of powdery mildew and relatively late harvest date.  

 Cone yield, alpha acid content of cones, and alpha acid yield were similar among treatments.   

 Reductions in powdery mildew on leaves have been associated with later pruning.  Effects on cone quality were 

inconsistent between years, which are likely heavily influenced by the timing of harvest.  Importantly, delaying 

spring pruning did not negatively affect yield.   

 The benefits of delayed spring pruning appear twofold, both reductions in disease severity (particularly early 

season) and a savings of one or more fungicide sprays simply due to avoiding several weeks of powdery mildew 

favorable weather in early spring. 
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Figure 2. Incidence of powdery mildew on leaves (A and B) and cones (C and D) in relationship to pruning timing and 

method. Pruning dates were April 2 (early), April 16 (mid), or April 30 (late).  Means with different letters are 

significantly different (P = 0.05).  Data is from cultivar Tomahawk, Toppenish, WA 2013.  
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Figure 3 Incidence of powdery mildew on plants (A), leaves (B), and cones (C) when pruned mechanically or chemically 

on three different dates in 2013.  Cone color, cone yield, and alpha acid yield are presented in D, E, and F, respectively. 

Pruning dates were 2 April (early), 16 April (mid), or 30 April (late) on cultivar Tomahawk, Toppenish, WA 2013.  Error 

bars are not included in A and B to reduce clutter. 

 

Developing and maintaining a social networking platform is a continuing, long-term goal. The site will remain open and 

running after completion of the here described project. 
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The here described study encompassed pilot experiments based on observations made during previous years. There was 

no baseline data in 2012. Data was gathered during the three year study and results were found to be consistent over the 

years. Overall, the project has been a great success.   
 

BENEFICIARIES 

The project’s primary beneficiaries are U.S. Hop Growers. The results are very practicable since spring pruning, basal 

foliage removal and fungicide spray regimes are practices used by all growers. Slight modifications of already used 

practices can result in great disease control minimizing costs while keeping the quality of the cones high. These changes 

also lead to minimized residue levels from fungicide sprays, a result that not only benefits the Growers but also the 

Consumers and increases export chances to countries imposing strict MRLs.  

 

The implementation of a social networking site 

(Facebook: Northwest Hop Information Network) 

was a great success. The project site reached 

hundreds of people relating to or working with hops 

(Industry, Research, Hobby). The site offers advice 

and answers questions about most hop diseases and 

their management, served as a platform to publish 

results the second they became available. This is 

particularly helpful since the time needed to prepare 

and publish results in Journals is increasingly lengthy.  

The increasing popularity is also reflected by the 

steadily increasing numbers of ‘Likes’ mainly due to 

the great effort exerted by the site administrators 

(Drs. David Gent and Gary Grove). In addition to the 

online distribution, continuous presentations at 

Industry kept Growers and Industry parties informed 

about ongoing research activities, encouraged 

exchange of ideas and identified ongoing problems 

regarding powdery mildew disease management.  

 

Last, national and international researchers working 

on powdery mildew control will benefit from the 

insights into the fungal biology. Every study brings new results that directly or indirectly shape future projects. Keeping 

the research going remains a key element for the future of healthy hops.  

 

Reductions in powdery mildew on leaves have been associated with later spring pruning.  Effects on cone quality were 

inconsistent between years, which are likely heavily influenced by the timing of harvest.  Importantly, delaying spring 

pruning did not negatively affect yield.   

 

The benefits of delayed spring pruning appear twofold, both reductions in disease severity (particularly early season) and 

a savings of one or more fungicide sprays simply due to avoiding several weeks of powdery mildew favorable weather in 

early spring.  

 

LESSONS LEARNED 

Working with obligate biotrophic fungi has always been a challenge since those fungi only thrive in contact with a 

susceptible host under the right environmental conditions. Conducting field experiments heavily relies on the well-being 

of the host plants. Proper farm management and continuous inspection of experimental sites is recommended for the 

success of these experiments. Unexpected problems can always arise but usually, if found early, can be worked out. 

Therefore, a steady communication with project partners, collaborators, staff members and the farm crew is essential to 

ensure those problems are identified and solved without jeopardizing the success of the project.   

 

https://www.facebook.com/pages/Northwest-Hop-Information-Network/147514331928522?hc_location=timeline
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CONTACT PERSON 

Gary Grove 

509-786-9283 

grove@wsu.edu 

 

ADDITIONAL INFORMATION 

Two publications, to be published in a peer-reviewed internationally recognized Journal (e.g. Plant Disease) are in 

preparation. The anticipated publication year is 2015.   

 

Literature Consulted 
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Project Title:  Sanitization of soft fruits with ultraviolet (UV-C) light 

 

Partner Organization:  USDA, ARS, Eastern Regional Research Center (USDA) 

 

PROJECT SUMMARY 

The recent Food Safety Modernization Act established minimum standards for the safe production and harvesting of fruits 

and vegetables, based on known safety risks.  Each registered food processing or packing facility/plant will be required to 

conduct a hazard evaluation to identify “known or reasonably foreseeable hazards,” including biological hazards.  Each 

registered facility is then required to implement preventive controls or provide assurances that the identified hazards will 

be significantly minimized or prevented.  Currently, almost all fresh fruit and vegetable facilities utilize aqueous sanitizers 

to wash fresh fruits and vegetables. Chlorine is the most widely used sanitizing agent for fresh produce despite chlorine’s 

limited efficacy (ca. 1-2 log inactivation) in reducing human pathogens on fresh produce.  

 

Some fruit growers/packers have been marketing high-maturity fruit for years to satisfy consumers’ increasing demand for 

high quality/improved-flavor fresh fruits.  The so-called "tree ripe" fruits are usually harvested at greater than normal 

maturity. Because of the softness associated with advanced maturity, these fruits will not withstand the rigors of typical 

commercial packing lines.  Washing with aqueous sanitizers (or just water) damages fruit surfaces and shortens their 

shelf-life.  Therefore, non-aqueous sanitization techniques are needed for these types of fruit. Ultraviolet light is a 

nonthermal/nonchemical intervention technology that employs physical light energy of a specific wavelength to inactivate 

microorganisms. The FDA has approved the use of UV light at a wavelength of 254 nm as a disinfectant to treat food.   

 

Although UV-C may be able to reduce pathogens on the surface of fruits, there are several challenges for the commercial 

application of UV technology. First, some fruits may develop discoloration after UV-C light treatment, particularly during 

post-UV storage.  Second, pathogens that reside in stem ends and in crevices and small cracks on the surfaces of fruit may 

be shadowed and not exposed to UV light.  Third, injury to bacterial pathogens by exposure to UV light may later be 

repaired by dark and/or by enzymatic mechanisms, leading to potential cell survival and re-growth.  Perhaps the most 

significant challenge to the commercial application of UV-C technology is ensuring uniform exposure of UV light to all 

surfaces of the fruit.  Finally, lack of consumer acceptance has limited the use of some technologies that offer increased 

product safety.  Understanding consumer acceptance of UV-C treatment is an important component to advance use of the 

technology. 

 

In this project, we assessed the efficacy of UV-C in inactivating human pathogens (E. coli O157:H7 and Salmonella spp.) 

and in maintaining fruit quality and shelf-life of fruits after UV treatment.  For the first time, radiochromic film 

dosimeters were verified and applied to UV-C processing of fruits. Furthermore, to ensure uniform UV-C exposure of all 

fruit surfaces, two types of rotating devices were developed.  In addition, a large scale trial was conducted at our industrial 

collaborator’s site to study the effectiveness of UV-C in reducing a surrogate of E. coli O157:H7.  Apricots were tolerant 

to UV-C at doses up to 442 mJ/cm2 without significant changes in fruit quality.  E. coli and Salmonella population on 

apricot fruit after exposure to high doses of UV-C decreased rapidly during post-UV-C, suggesting that human pathogens 

did not survive well after UV-C exposure. Results showed that UV-C could reduce population of E. coli O157:H7 and 

Salmonella spp. on apricot fruit by 99 % in the lab setting. However, in the commercial trial, the reduction was limited 

(70-80%) even through a sloped belt was used to rotate the fruit.  The low reduction in bacterial population is probably 

due to uneven UV exposure to surface of fruits as suggested by the radiochromic film dosimeters attached on the fruit 

surface. Use of reflective material such as stainless steel and aluminum foils did not provide significant improvement in 

dose uniformity. A rotating device modified in the lab could achieve high UV dose uniformity of fruits. The device needs 

to be scaled up and applied in a commercial setting. A consumer survey (90 respondents) indicated that 67% of consumers 

found the use of UV-C to enhance the safety of fresh produce moderately to completely acceptable, which was equivalent 

to the acceptability for use of UV-C to enhance safety of drinking water. A greater percentage of consumers found UV-C 

treatment to enhance the safety of produce very or completely acceptable (28%) compared to the use of irradiation to 

enhance the safety of spices (14%) or leafy green vegetables (17%).  Results from the project suggested that UV-C 

technology will enable the fruit industry to meet the requirements of the FDA Food Safety Act while improving the 

microbial safety and increasing the consumption of healthful fresh fruits. The UV technology developed in the proposed 
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study will not only allow many grower/packers to continue marketing the tree-ripe fruits, but also will enable the fruit 

industry as a whole to adapt the technology to other types of fruits such as apples.   

 

PROJECT APPROACH 

Ultraviolet-C (UV-C) treatment chambers were built for use in studies involving pathogen reduction and quality changes.   

ARS conducted the following experiments:  1). Efficacy of UV-C in inactivating pathogenic and non-pathogenic E. coli 

O157:H7 and Salmonella spp.  2). The survival of pathogenic E. coli O157:H7 and Salmonella spp. during post-UV 

storage.  3). Development of UV-C film dosimeter systems to evaluate dose uniformity. In addition, UV-C treatment 

system was installed in a commercial packing line at the industry collaborator - Double Diamond Fruit Co.  The UV-C 

treatment system was tested for UV-C intensity, reduction of surrogate bacteria, UV dose uniformity on apricot fruit, and 

fruit quality changes during post-UV storage. The film dosimeter system was used to study the dose uniformity on 

different locations of fruit surface in the commercial and lab settings. To increase dose uniformity, two rotation devices 

were developed and evaluated.  One device is a sloped belt that connected two UV-C treatment chambers. The sloped belt 

rotated fruit after exiting from the first UV-C chamber.  The second rotating device was a modified five roller grill.  The 

heating element of the roller was disconnected, and new motor and chain were installed to increase the rotation speed.   

 

Results showed that 10 sec UV-C treatment could inactivate 99% of Salmonella spp. and E. coli O157:H7 on apricots.  

Bacteria on fruit treated with UV-C at higher doses died much more rapidly than those on non-treated fruit during post-

UV storage at either 2 °C or 20 °C. UV-C treatments had no significant effect on color, firmness, acidity, soluble solids 

content, browning, mealiness or decay of fruit.  Even though UV-C treatment can achieve 99% reduction of E. coli 

O157:H7 and Salmonella spp. populations in laboratory settings, inactivation of E. coli at the commercial setting was 

slightly lower, with only 70-80% reduction of E. coli population. The low reduction was likely due to un-even UV dose 

distribution on different location of fruit surface because one third of the fruit (20 of 60) had part of fruit surface receiving 

very low dose of UV-C , suggesting that the simple sloped belt may not be sufficient to achieve uniformed UV-C 

exposure.  The rotation on the sloped belt was a random process with no insurance of a piece of fruit being turned to the 

opposite surface and exposed to UV-C on both sides.   

 

Because the sloped belt did not provide satisfying results, we tested the modified roller in lab setting by comparing with 

the use of reflective materials without the use of the rotating device.  Radiochromic films were attached at six different 

locations of fruit.   Results showed that fruit treated with the rotating device had much better UV-C dose uniformity than 

those without the rotating device as indicated by the coefficient of variations and the ratio of maximum/minimum doses.  

Therefore, use of the rotating device can dramatically increase dose uniformity.  The device needs to be scaled up and 

tested at a commercial setting. 

 

Consumer knowledge of some commonly used processing technologies appears to be low,  

which could make communication about current and new technologies challenging; 55% were not at all aware of chlorine 

use for safety in fruit and vegetable processing.  A consumer survey (90 respondents) indicated that 67% of consumers 

found the use of UV-C to enhance the safety of fresh produce moderately to completely acceptable, which was equivalent 

to the acceptability for use of UV-C to enhance safety of drinking water. A greater percentage of consumers found UV-C 

treatment to enhance the safety of produce very or completely acceptable (28%) compared to the use of irradiation to 

enhance the safety of spices (14%) or leafy green vegetables (17%).  Over one-third (40%) of consumers were very or 

completely interested in learning about UV-C treatment of produce.  The terms and “ultraviolet light” and “ultraviolet” 

were preferred by a higher percentage of consumers (37% and 27%, respectively) to describe a food safety technology 

involving UV-C treatment of produce compared to terms using “pulsed light” (5%).   

 

PI, Dr. Xuetong Fan, along with visiting scientists, conducted experiments regarding the impact of UV-C on populations 

of human pathogens and fruit quality, evaluation of UV-C film dosimeters, and development of rotating device.  Co-PI, 

Dr. Joshua Gurtler, helped to evaluate the reduction of E. coli and Salmonella by UV-C treatment. Co-PI, Dr. Karen 

Killinger conducted a consumer survey (90 respondents) on consumer acceptance of UV technology.  The Double 

Diamond Fruit Co contributed significantly to the project. Double Diamond Fruit Co. provided fruit for experiments, and 

installed the UV-C system on their commercial packing line, assisted in evaluation of UV-C system for the reduction of 
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bacteria and quality changes.  In addition, USDA, ARS, Tree Fruit Research Laboratory analyzed fruit quality of apricot 

during storage.    

 

GOALS AND OUTCOMES ACHIEVED 

Two research scientists (one full time and one part time) and two part-time students were employed to perform the 

majority of experiments for the project.   An Assistance Type Cooperative Agreement (ATCA) was established between 

USDA-ARS and Washington State University to deliver the sub award ($11,477) for studying consumer acceptance of 

UV-C technology.  All goals have been achieved.  

 

Objective Timeline Goal met 

Hiring of technician/research assistant. Acquisition of research 

supplies, materials and equipment. Project team meets to discuss the 

project and design experiments.  

Jan 2012 Yes 

Objective 1: Determine UV-C sensitivity of E. coli O157:H7 and 

Salmonella spp. inoculated on apricots or peaches 

Feb - Apr  2012 Yes 

Objective 2: Evaluate the survival and growth of pathogens on 

apricots/peaches during storage at 4 and 20°C 

May - Jul 2012 Yes 

Objective 3: Determine quality changes and shelf-life of 

apricots/peaches following UV treatment and storage at 4 and 20°C 

Jul - Sept 2012 Yes 

Objective 4: Study the uniformity of UV exposure across the surface of 

fruits 

Jan-Mar 2013 Yes 

Objective 5. Conduct commercial trials at Double Diamond Fruit Co., 

WA.   

Jun - Aug  2012 Yes 

Objective 6. Evaluate consumer acceptance of UV technology Mar-Apr 2013 Yes 

 

The results were presented at Center for Produce Safety Produce Research Symposiums, June 25-26, 2013, in Rochester, 

NY, and at the Institute of Food Technologists Annual Meeting and Food Expo, July 13-16 in Chicago, IL. In addition, 

results were published by the International Journal of Food Microbiology (Yun, J., R. Yan, X. Fan, J. Gurtler, J. Phillips. 

2013. Fate of E. coli O157:H7, Salmonella spp. and potential surrogate bacteria on apricot fruit, following exposure to 

UV-C light. International Journal of Food Microbiology. 166(3):356-63.)   Furthermore, a manuscript has been submitted 

to the journal of Postharvest Biology and Technology, and two more manuscripts are being prepared.  

 

BENEFICIARIES 

The results from the research suggested that apricot fruit can tolerate high doses of UV-C without change in fruit quality.  

UV-C treatment reduced the population of human pathogens by as high as 99% in laboratory setting.  In the commercial 

setting, the reduction was 70-80%.  A film dosimetry system was developed to evaluate dose distribution on individual 

fruit.  Therefore, the results showed that UV-C can be used to enhance microbial safety of fruits without impacting 

quality. The consumer survey advanced the understanding of consumer acceptance of UV-C technology for enhancing 

safety during produce processing and identified preferred consumer terminology “ultraviolet light” for UV-C treatment.  

The technology has been implemented by our collaborator, Double Diamond Fruit Co., and used to produce safer fruit.  

The technology can be applied to other companies to apricots or other fruits and vegetables to enhance microbial safety. 

 

The U.S. Food and Drug Administration (FDA) Food Safety Modernization Act requires growers/packers of fresh fruits 

and vegetables to adopt preventive microbiological controls to minimize the risk of human pathogens.  The adoption of 

the UV-C technology would enable growers and packers to comply with the recently-enacted FDA requirements, improve 

the safety of fresh fruits, and increase the consumption and sales of high-quality/improved flavor fresh fruits. At least one 

major packer in Washington State has implemented the technology on apricots. And a few other companies are 

considering to apply the technology on mushrooms, strawberries, and other fruits.  It is hard to estimate the economical 

impact of the project or give an exact dollar number. In essence, the technology developed in the research allows packers 

and growers to continue marketing delicate fruits and other foods which can not withstand the rigors of typical 

commercial packing lines or aqueous sanitizers.  
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LESSONS LEARNED 

Hiring student/visiting scientists required much longer time than we expected, resulting in a 3-month delay.  

 

Due to the difficulties in scheduling focus groups, the study on consumer acceptance was restructured to a phone survey at 

Washington State University.  

 

We have conducted more experiments than those outlined in the proposal.  We tested the efficacy of UV-C on peaches 

and apples in addition to apricots.  

 

Ideally, fruits should be rapidly and randomly rotated in multiple planes, allowing all-surface exposure from multiple 

directions and angles of the UV light. Generating random movement of fruits using a roller will help provide uniform UV 

exposure of all fruit surfaces, which is necessary for a large-scale application. We have developed a better rotating device 

to further reduce population of human pathogens on fruit. Due to time and resource restrains, we are unable to test it in the 

commercial setting.  

 

CONTACT INFORMATION 

Xuetong Fan 

215-836-3785 

Xuetong.Fan@ars.usda.gov 

 

 

  

mailto:Xuetong.Fan@ars.usda.gov


111 
WSDA SCBGP FINAL REPORT 

 
 

Project Title: Filling the gaps in nematode management in potatoes 

 

Partner Organization: Washington State Potato Commission (WSPC) 

 

PROJECT SUMMARY 

The plant-parasitic Columbia root-knot nematode (Meloidogyne chitwoodi) is an annual, nearly ubiquitous pest of potato 

production in the Pacific Northwest. The overall goal of this project was to develop tools and information to improve 

plant-parasitic nematode management in potatoes, allowing a more integrated management approach than was possible. 

The specific objectives of this project were to: 

 
1. Test the performance of a M. chitwoodi-resistant breeding line that is close to release compared with the historical 

industry standard cultivar, Russet Burbank, under full commercial fumigation and under varying degrees of soft 
nematicide and green manure options.   

2. Study the plant infection process and how to interrupt it by deactivating M. chitwoodi effector genes and 
analyzing their functions during plant infection. 

3. Increase grower and crop consultant understanding of nematode biology, symptoms, and management options. 

This project was important and timely because current nematode management is reliant on nematicides and soil fumigants 
that are expensive (up to 10% of cost of production) and are gradually being phased out and/or facing use restrictions.  
The sustainability and profitability of the potato industry stand to benefit greatly from a broader base for nematode 
management. Our work addressed WSDA funding priority 1 (Controlling Pests and Diseases) by developing new tools 
and information to control M. chitwoodi in potatoes. Additionally, this research addressed priority 4 (Enhancing 
International Trade/Reducing Market Barriers). M. chitwoodi is a quarantine pest that interferes with the international 
trade of seed potatoes and tubers for the fresh market. Growers suffered significant economic losses when infested 
shipments were denied entry into importing countries. By providing new management options, this project helped growers 
to overcome these trade barriers. 
 

PROJECT APPROACH 

 
1. Test the performance of a M. chitwoodi-resistant breeding line that is close to release compared with the historical 

industry standard cultivar, Russet Burbank, under full commercial fumigation and under varying degrees of soft 

nematicide and green manure options.   

  

Data graphs depict three years of field trials which were conducted on Russet Burbank and N82-4, with Telone, mustard 

meal, Mocap, and an untreated check. In 2011, Vapam and Vapam/Telone treatments were added.  
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Conclusions and Findings: N82-4 exhibited such a significant degree of nematode resistance in field plots that there was 

almost no incidence of tuber damage. In contrast, Russet Burbank was very damaged by nematodes in untreated plots. 

Vapam and Telone are effective fumigants, so the industry standard continues to prove effective in field trials. Mustard 

meals was not as efficacious as hoped, as was demonstrated in our 2010 and 2011 field data results.   The estimated 

number of nematodes in field plots was acquired before applying fumigant treatments and after the harvest. An interesting 

further result of investigation is that N82-4 untreated plots had very low nematode counts at the end of the season, 

whereas Russet Burbank M. chitwoodi counts were high. Anecdotally, the N82-4 appears to scrub the plots clean of 

nematodes. Historically Vapam was used to control early dying caused by Verticillium. Researchers discovered that 

Vapam was also a good fumigant for M. chitwoodi when injected into the soil, and has remained a key tool.  As noted in 

data graphs, mustard meal controls up to 90% of the M. chitwoodi, but this is not sufficient to offer an appropriate level of 

control for commercial production. However, mustard seed and Mocap may hold promise for an application combination. 

This treatment combination warrants further study.  

 

In year three, N82-4 had some damage in the field of unknown origin. The region was unusually hot, and the soil temps 

were elevated well above average. It is possible that treatment pressures either selected for more resistant or robust 

nematodes, or the gene may be impacted by temperature. More investigation is needed to determine if there was a 

temperature effect on gene expression. Preliminary studies done on-site were not fully conclusive.  
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2. Study the plant infection process and how to interrupt it by deactivating M. chitwoodi effector genes and analyzing 

their functions during plant infection. 

 

The ability of root-knot nematodes to infect plants and to establish themselves as parasites is based on secretions from the 

nematodes’ salivary glands, which are called effectors. In this project we focused on 16D10, an effector gene that was 

previously found in other root-knot nematodes but had not been identified in M. chitwoodi. A combination of genome 

analyses and molecular biology approaches enabled the isolation and subsequent sequencing of the M. chitwoodi 16D10 

effector gene. This set the stage for a targeted disruption of the  interactions between M. chitwoodi and its host plants. 

This study was a milestone for root-knot nematode control because previous investigations were strictly based on the 

model plant Arabidopsis or transgenic hairy roots. In contrast, this project was the first in developing transgenic potato 

lines aimed at developing root-knot nematode resistance by disrupting effector function. 

 

In a first set of experiments, the expression pattern of 16D10 was confirmed throughout the development of the nematode. 

It was found that the 16D10 gene is most highly expressed in the second-stage juvenile, which is the infective stage. This 

indicated a potentially important role of 16D10 for M. chitwoodi parasitism. To deactivate the 16D10 effector gene in M. 

chitwoodi, an RNA interference (RNAi) construct was introduced into Arabidopsis and potato cv. Desiree. This system 

essentially poisons the nematode. The plant is producing double-stranded RNA (dsRNA) that is complementary to the 

target gene in the nematode, in this case 16D10. Upon infecting plants, the nematodes are taking up plant cell contents, 

including dsRNA. This leads to a deactivation of the 16D10 gene in the nematode through a complex process that 

destroys 16D10 sequences in the nematode. Arabidopsis served as an easily manipulated model system and potato cv. 

Desiree was chosen because it lends itself to rapid genetic transformation and provides a reference point for potato. 

Transgenic plants were inoculated with M. chitwoodi and nematode reproduction was assessed at 35 and 55 days after 

inoculation (DAI). Compared to empty vector control plants, the number of M. chitwoodi egg masses and eggs in 

Arabidopsis with the RNAi transgene was reduced by up to 57 and 67%, respectively. In transgenic potato lines, a 

reduction in the number of M. chitwoodi eggs and egg masses of up to 71 and 63%, respectively, was observed. An 

analysis of 16D10 gene activity in M. chitwoodi indicated a 76% reduction of the transcript in nematodes developing on 

transgenic 16D10 RNAi plants. 

 

In a subsequent set of experiments, the initial investigations were expanded. After finding that introducing a 16D10 RNAi 

transgene into potato cv. Desiree is feasible and provides M. chitwoodi resistance, the same transgene was introduced into 

the economically important cv. Russet Burbank, Ranger Russet, Umatilla and PA99N82-4, an advanced breeding line that 

carries a natural resistance gene against some isolates of M. chitwoodi. Transgenic lines were established for Russet 

Burbank and PA99N82-4, but Ranger Russet and Umatilla proved recalcitrant to tissue culture manipulations and had to 

be eliminated from the study. Resistance against M. chitwoodi was evaluated at 35 and 55 DAI. In cv. Desiree and cv. 

Russet Burbank carrying the 16D10 RNAi transgene, the number of M. chitwoodi egg masses and eggs was reduced by up 

to 68 and 65%, respectively. In addition, transgenic RNAi lines of PA99N82-4 reduced M. chitwoodi pathotype Roza egg 

and egg mass production by 47 and 44%, respectively. This is an important finding because pathotype Roza is found in 

Washington and overcomes the only known M. chitwoodi resistance gene in potato. An extremely important finding of 

this study was that the resistance effect is transmitted to nematode offspring. It was found that if wild type plants are 

inoculated with offspring of nematodes that developed on 16D10 RNAi plants, the wild type plants are protected at the 

same level as their transgenic counterparts. This could have important practical implications - for example, nematode 

protection could be provided by transgenic plants but not all plants in a field would have to be transgenic to obtain 

resistance for all plants in the field. 

 

M. chitwoodi is the most important root-knot nematode pest in potato in the Pacific Northwest, but certainly not the only 

one. To test whether the transgenic potato lines developed in this study hold up under pressure from other root-knot 

nematodes, cv. Russet Burbank carrying the 16D10 RNAi transgene was inoculated with M. arenaria, M. hapla, M. 

incognita, and M. javanica. At 35 DAI, the number of egg masses was reduced by 65 to 97%. At 55 DAI, the number of 

eggs was reduced by up to 87%. However, deactivation of 16D10 did not interfere with root-knot nematode attraction to 

or invasion of host roots. 

 

3. Increase grower and crop consultant understanding of nematode biology, symptoms, and management options. 
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To improve grower knowledge about nematodes, three laminated outreach and education cards were developed, one each 

for M. chitwoodi, Pratylenchus spp., and Paratrichodorus allius, the three most important types of nematodes in potato in 

the Pacific Northwest. Each card included high quality pictures of typical symptoms, nematode life stages, information 

about the nematode life cycle, and control measures. Cards were distributed through the Washington State Potato 

Commission.  

 
Furthermore, regional presentation and discussions on nematode biology were enhanced with visual aids, graphs, and 

summaries developed as part of this project. For example, the strength of nematode resistance shown by N82-4 as 

contrasted against Russet Burbank is clearly illustrated in the below image.  

 

The project was jointly overseen by Drs. Jensen, Elling, and Brown. Dr. Jensen was the overall project leader and 

managed the grant. Dr. Brown was responsible for objective 1, Dr. Elling led objective 2, and Dr. Jensen led objective 3. 

A regular exchange of ideas and progress reports among the three scientists ensured a timely completion of all objectives. 

This project only benefitted the specialty crop industry, specifically potatoes. 

 

GOALS AND OUTCOMES ACHIEVED  

Below is depicted a pedigree of the derivation of advanced resistant oblong russet skin potatoes.  The initial hybridization 

step was protoplast fusion because the source wild species is very reproductively isolated from cultivated potato. 

Fortunately the initial somatic hybrid and successive descendants were female fertile and allowed for eight generations of 

backcrossing which ensconced the resistance factors in amongst the genetic matrix of a modern potato of use to the 

processing industry.     

 

 

Additional discoveries of interest further support our hypothesis that the gene controlling root resistance is separate from 

the gene controlling tuber resistance. This is an important distinction, and will aid in future breeding efforts. M. chitwoodi 

costs the growers a great deal of money, and finding alternatives and management strategies to this problem directly 

impact grower profits. Improvements in our understanding directly impact the success of future efforts in breeding for 

resistance. This project relied on careful breeding efforts to select for durable resistance.  Our team has identified a 

resistant gene that appears strong and durable. Additional discoveries of interest further support our hypothesis that the 

gene controlling root resistance is separate from the gene controlling tuber resistance. This is an important distinction, and 

will aid in future breeding efforts. M. chitwoodi costs the growers a great deal of money, and finding alternatives and 

management strategies to this problem directly impact grower profits. Improvements in our understanding directly impact 

the success of future efforts in breeding for resistance.  
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A direct measurable outcome of this project is the development of improved potato lines in a cv. Russet Burbank, cv. 

Desiree and breeding line PA99N82-4 background with resistance to M. chitwoodi and other root-knot nematodes. The 

possible employment of these lines under field conditions is a long-term project and cannot be completed within the 

timeframe of this study. Additionally, grower education tools about nematode were improved by developing and 

distributing high quality outreach cards for the three most important nematode pests of potato.  

 

The long-term goal of this project was to reduce pesticide use to control root-knot nematodes in potato. In order to achieve 

a 10% reduction in pesticides, current management strategies need to be revised and new tools implemented. One such 

tool could be the cultivation of potato lines with transgenic resistance as developed in this study.  

 

Project Objective 1. Results showed that a targeted reduction of pesticide to control nematodes in potato by 10% cannot 

be implemented or tracked within the timeframe of this study but is a long-term effort. This study set the stage for a 

revision of nematode control strategies by providing improved management and decision tools for growers. 

 

Additional replicates of field and greenhouse assays were conducted to screen for nematode resistance. The functional 

characterization of Meloidogyne effector genes was moved forward by identifying and altering their plant binding 

partners. Moreover, nematode information cards were made available to growers and results shared at various grower 

meetings and through publications.  We characterized the selectability penalty while using molecular markers to genotype 

the unselected progeny to improve parental selection for the crossing.  We explored the hypothesis that 82-4 was damaged 

in 2012 because of the emergence of a new pathotype. This involved isolation of nematodes from damaged tubers, the 

establishment of pure cultures and the testing of host status on differentials and 82-4.  

As shown in the above graph, the cultivar bearing the resistance gene was subjected to no chemical treatments, performed 

nearly as well as our standard chemical treatment with Russet Burbank. Our goal of establishing the resistance gene 

present in N82-4 as a potential fumigant replacement in the future was established by our data.  

 

Our work suffered some significant setbacks due to a restructuring by the USDA-ARS and loss of key technicians and 

office staff during 2014. The greenhouse studies intended to evaluate how the resistance gene interfaces with temperature 

and environmental conditions proved inconclusive due to lapses in staffing. A complete data analysis is not yet finalized 
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for all elements of the USDA-Prosser portions of the work, but the principle investigator plans to continue this work and 

offer it for publication in early 2015.  

 

Project Objective 2. Experimental transgenic nematode-resistant plants were developed in cultivars Desiree and Russet 

Burbank, as originally proposed. 

 

Project Objective 3. All three nematode information cards for growers and industry were developed and distributed to the 

Washington potato industry through the Washington State Potato Commission. 

Other personnel changes affected the final stages of the grant. Jensen changed jobs in 2012, beginning a new role in the 

Northwest potato industry by creating the Northwest Potato Research Consortium, a cooperative research funding 

program by the potato commissions of Idaho, Oregon, and Washington.  He is now based in the Boise, Idaho area.  His 

outreach portion of the project was completed despite the new position. In summer of 2014, Elling (the lead on research 

and reporting for this grant) left Washington State University for a position in a private company in North Carolina.  His 

aspect of the research had been completed at the point of his departure. 

 

Prior to this study, no transgenic potato lines with resistance against root-knot nematodes existed. Potato RNAi lines were 

developed and were successfully tested against M. chitwoodi and other root-knot nematodes. Furthermore, previously 

available nematode outreach cards in the Pacific Northwest potato industry focused on insect pests. The education cards 

here are the first ones related to plant-parasitic nematodes that are available through the Washington State Potato 

Commission. 

 

Historically it has been reported that it costs 20 million dollars to prevent 40 million dollars of damage. 10 to 15% of the 

cost of production is fumigation, so any advancement in nematode control is a direct gain to growers and has significant 

market impacts. At least 30% of the potato fields in Washington State need to be fumigated annually. The most costly 

elective treatment utilized by the growers each season is fumigation for nematode control. Our data suggest that growers 

may forgo fumigation of infected fields, and still meet quality and grade if using N82-4. This was a very significant 

finding.  Unfortunately, some challenges remain in improving marketable qualities of N82-4. Hollow heart and growth 

cracks prove challenging in N82-4, these quality control issues must be addressed. However, there remains some interest 

in developing this variety to determine if the undesirable traits could be improved through classic breeding efforts. 

Furthermore, we enhanced our understanding of how the N82-4 genes react when under varied pressures, such as high 

heat.  An important point to re-emphasize is that the traditionally bred N82-4 can be grown in nematode infested ground 

without fumigation.  Also the nematode load in these fields is lowered considerably at the end of a single year of cropping 

N82-4.  An important feature of the fumigant metam modium is the removal of Verticillium as a yield lowering factor.  

N82-4 measures in the medium range for Verticllium resistance.  Even without high resistance to Verticillium it is 

possible to recommend the omission of metam sodium.  Future nematode resistant varieties should be also in the medium 

range of Verticillium in order not to have yield reduction from Verticillium if metam sodium is not used in fields with a 

history of Verticillium Early Dying Syndrome.  The disappointing increase in incidence in 2012, which was a year with 

dramatically higher soil temperatures, should be considered in the context that the Disease Severity Index which was in 

fact quite low.  Using industry standards for cullage untreated N82-4 still was an acceptable raw product despite the high 

percentage of tubers that had one or two infection sites. 

 

To date, a M. chitwoodi-resistant breeding line that is close to commercial release has undergone several rounds of field 

tests. Additionally, a novel source of transgenic resistance using RNAi of nematode effector genes has been successfully 

implemented in potato cvs. Desiree and Russet Burbank and breeding line 82-4. Since these lines are not released yet, it is 

too early to evaluate their economic impact on potato production and the reduction of pesticide use. Information cards 

about the three main nematode pests have been distributed.  Quantifying impact on grower awareness about nematode 

diseases is subjective, but positive reports of the usefulness of the project have been obtained by regional growers and 

processors. 

 

BENEFICIARIES 

This project impacts all of Washington’s ~115 potato growing operations (50 acres or more).  These beneficiaries were 

impacted immediately by increased understanding of plant-parasitic nematodes and will benefit over time by having 
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access to integrated management tools that would allow them to reduce reliance on pesticides and fumigants to control M. 

chitwoodi and other root-knot nematodes. 

 

Potatoes represent about $500 million annual production value in Washington -- one of its most important crops. M. 

chitwoodi causes tuber quality defects and can lead to loss of marketability of entire fields if 5-15% of the tubers show 

excessive symptoms. Additionally, it is a quarantine pest, which inhibits trade with key export markets if shipments are 

infested. Consequently, it must be controlled in almost all fields.  The alternative management approaches that can be 

developed as a result of this study, even if reducing chemical control by only 10% state wide, would save millions of 

dollars in production costs (about $2.8 million in the case of replacing 10% of fumigant with resistant cultivars). 

 

LESSONS LEARNED 

In field trials, is difficult to consistently have 1,000 lbs of seed available for each season to test. The amount of staff and 

resources needed to complete a robust study on the temperature/gene interaction are greater than what is available at 

USDA-ARS Prosser. However, this work is important and should be completed in the future. A determination if treatment 

pressures are selecting for more robust nematodes in plots is needed and this interaction may be impacting field data.  

 

A key message related to plant-nematode interactions is that disrupting the function of a single nematode effector gene 

through a transgenic approach can lead to very significant levels of resistance. It is important to note that this resistance is 

broad and is effective against a range of nematode isolates and species. Not all potato cultivars could be successfully 

transformed. Whereas Desiree, Russet Burbank and advanced breeding line PA99N82-4 could be genetically manipulated, 

Russet Ranger and Umatilla could not be transformed in this study. 

 

Field plots showed very little early dying (Verticillium), which was highly unexpected. N82-4 performed so well without 

treatment.  The data surprisingly reflected how well N82-4 consistently performed in field conditions. In 2012, N82-4 

appeared to be more damaged than usual. This is assumed to be due to heat or the selection of a new virulence type of 

nematode. However, study of N82-4 should be continued in regional breeding programs.  

 

Some potato cultivars could not be transformed and needed to be eliminated from the study. An important finding was 

that the resistance effect is epigenetically inherited by nematode offspring and even protects wild type plants.  

 

ADDITIONAL INFORMATION 

Cash matches: 

Washington State Potato Commission (Jensen): $2,401  

Cash matches from WSPC to Dr. Jensen: Salary and benefits for Dr. Jensen to produce nematode outreach/extension 

cards: salary $35.40/h, benefits $5.05/h x 16h = $647.20/card (3 cards total, 1 per year). Postage for mass mailing of 250 

nematode outreach cards to potato growers (rest distributed upon request): $0.61 x 250 = $152.50 per year (1 card/year).  

 

USDA/ARS (Brown): $22,500 Cash match from WSPC ($22,500): $13,500 salary for Research Associate; $4,725 

benefits; $2,250 chemicals; $2,025 supplies. 

 

In-kind matches:Washington State University (Elling): $33,591In-kind match from Washington State University to Dr. 

Elling: Unrecovered F&A for $92,144 WSDA sub-contract budget: $33,591 (standard rate 49.5%).  

 

Peer-reviewed journal articles:Davis, L., Elling, A.A., and Brown, C.R.  Calcium is involved in the R Mc1 (blb)-

mediated hypersensitive response against Meloidogyne chitwoodi in potato. Plant Cell Reports (publication date 

pending).  

 

Dinh, P.T.Y., Brown, C.R., and Elling, A.A. 2014. RNA interference of effector gene Mc16D10L confers resistance 

against Meloidogyne chitwoodi in Arabidopsis and potato. Phytopathology 104: 1098-1106.  

 

Dinh, P.T.Y., Zhang, L., Brown, C.R., and Elling, A.A. 2014. Plant-mediated RNA interference of effector gene 

Mc16D10L confers resistance against Meloidogyne chitwoodi in diverse genetic backgrounds of potato and reduces 
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pathogenicity of nematode offspring. Nematology 16: 669-682.  

Dinh, P.T.Y., Zhang, L. Mojtahedi, H., Brown, C.R., and Elling, A.A. RNA interference of effector gene 16D10 leads to 

broad Meloidogyne resistance in potato. Journal of Nematology, submitted. 

 

Patents:Elling, A.A. and Brown, C.R. (2014): Transgenic potato lines with RNA interference-mediated resistance against 

root-knot nematodes. Provisional US Patent 61948761 

 

CONTACT PERSON 

Dr. Andrew Jensen  

509-756-8845 

ajensen@potatoes.com 
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Project Title:  Spotted Wing Drosophila Management on Tree Fruits 

 

Partner Organization:  Washington State University Tree Fruit Research & Extension Center (WSU) 

 

PROJECT SUMMARY 

This project addressed control of a new invasive pest of US agriculture, the spotted wing drosophila (SWD), Drosophila 

suzukii Matsumura.  The species was first identified in California in 2009, and detections occurred throughout the west 

coast in 2009-2010. Sweet cherries were identified very early as one of the high-risk crops for attack by this pest.  This 

posed a threat to Washington’s $350 million sweet cherry industry, particularly for exported fruit.  Quarantines were 

established for this pest by two of Washington’s trading partners, Australia and New Zealand, which were not infested 

with this pest. 

 

This pest was essentially unknown in the US and Europe at the time of first detection; all of the primary literature was in 

Japanese, where it was first named and studied.  More recent literature on the ecology of the Drosophilidae, including D. 

suzukii, indicated that it thrived in warm-temperate climates, and was considered an unlikely candidate for invasion in the 

arid interior growing regions of the western US.  Thus, this species was not expected to be a pest in interior (east of the 

Cascades) Washington, and no control recommendations were available.  Growers and consultants needed to be alerted to 

the threat of this new pest, and take steps to control it with the information available. 

 

The project was not built on a previously funded SCBGP project.   

 

PROJECT APPROACH 

Seasonal phenology of SWD - We monitored SWD during 2012 and 2013 using traps baited with apple cider vinegar 

(ACV), the accepted standard bait for this insect.  Traps were deployed in eastern Washington from the Canadian border 

to the Oregon border, and checked weekly throughout the year.  Bait was changed at each visit, and the contents of the 

traps retrieved and brought back to the lab for identification.  WSU personnel counted the numbers of male and female D. 

suzukii present in the samples, separating them from other Drosophila.  

 

The results of the regional trapping program were used as the basis for a regional alert system for SWD.  The trap counts 

were uploaded daily to a website (http://www.tfrec.wsu.edu/pages/swd) and as each region caught its first fly, an alert was 

sent out via an email list. The first fly by region was also posted on the website in tabular and graphical form.  In order to 

maintain confidentiality yet provide cooperators with information pertaining to their own orchards, a system was 

developed so that any user could generate a graph of trap capture over time by region, but by entering the trap code of the 

trap in their orchard, could track individual or groups of traps.  The mailing list also provided updates on control 

information or trends in population levels. 

 

Because of the trapping program, we are reasonably confident at this point of the seasonal pattern of abundance of SWD 

in eastern Washington.  Adult densities are low during the winter, spring and summer months, rising in late summer, and 

peaking in autumn.  High trap catches continue until killing frosts or continued sub-freezing temperatures inhibit adult 

activity.  Cooler fall temperatures promote the development of a darker morph, which is adapted to survive the winter. If 

winter temperatures remain near or below freezing, trap catch is suspended; however, in the relatively mild winter of 

2013, trap catch occurred in every month of the year, although at low levels during the winter. 

 

Compare trapping systems for optimal use in large-scale monitoring of SWD.  We participated (along with other 

research labs throughout the US) in testing trap designs for SWD.  In 2012, this consisted of a trap color test, a surface 

area test, and a test of entry orientation (top vs side of the trap).  In the Washington cherry studies, there were no 

differences among traps of different colors (cup traps in red, yellow, black, white, clear).  Similarly, there was no increase 

in trap capture with increasing surface area of the bait.  Entry orientation also did not alter the trap capture. 

 

The national cooperative tests of trap design were abandoned in 2013 in preference for tests of new lures. Two numbered 

commercial lures produced by Trécé were tested in 2013.  The two lures were deployed in conventional wet-bait style 

traps, either over water as the drowning fluid, or ACV. They were compared to yeast-sugar-water bait, a wine-vinegar-

http://www.tfrec.wsu.edu/pages/swd
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molasses bait, and ACV alone.  The new Trécé lures over ACV caught the highest numbers of SWD, and also were the 

most sensitive (early capture at low densities).  In 7 out of 7 orchards, one of the Trécé lures captured the first fly, and 

provided 1-4 weeks earlier capture than ACV.  This higher level of sensitivity may allow the use of traps as action 

thresholds in individual orchards, rather than the regional level at which they are now used. 

 

Determine the effectiveness of pesticides to prevent damage/infestation by SWD.  Insecticide trials were conducted in 

2012 and 2013.  In 2012, materials were tested in programs that used each one at its label-specified preharvest interval 

and number of applications allowed within that time period.  Warrior showed a drop in activity after 10 days after a single 

treatment. Mortality was higher in the two Entrust treatments, which were applied 3 times at 7-day intervals.  The two 

formulations of Entrust (80W and 2SC) performed similarly. 

 

A field-aged residue bioassay approach was used in 2013, but followed the residue decay curves of 7 pesticides over time.  

Fyfanon (malathion) residues caused high levels of mortality through 4 days after treatment (DAT); Sevin and Diazinon 

through 10 DAT, and Entrust and Delegate through 14 DAT.  Fruit protection (oviposition and adult emergence) dropped 

off much more quickly.  Rimon+Warrior provided high levels of mortality through 21 DAT, but the effect of Rimon on 

oviposition and emergence needs to be re-examined. 

 

In addition to the test of multiple materials, a test of application method (handgun, airblast at 100 and 400 gallons/acre) 

was performed using a single material (Warrior). All methods provided similar levels of residual control.  

 

Determine susceptibility of commercially produced fruits to SWD.  The susceptibility status of tree fruits other than 

cherry was initially in doubt; however, it became clearer with time and field experience that cherries were the high-risk 

tree crop; apple and pear were not at risk, and stone fruits other than cherry were only considered at risk if they were past 

the firm-ripe stage, at which normal commercial harvest is conducted.  Thus efforts were concentrated on pinpointing the 

stage of maturity at which cherries become susceptible.  Tests in 2012 indicated that the cultivar ‘Sweetheart’ became 

susceptible when the background flesh color changed from green to light yellow, with the first appearance of a pink blush. 

This was confirmed in 2013, with only green fruit not susceptible to attack (early June).  Three other cultivars showed the 

same trend, in that fruit that had changed to straw/blush became susceptible to attack.  The degree of attack over the 

maturity period varied, and was not always consistent; but in one test, ‘Sweetheart’ fruits were more susceptible to attack 

2 weeks before commercial harvest, and susceptibility declined during the post-harvest period.   

 

The partnership with the tree fruit industry consultants was key to the success of the first objective, tracking the seasonal 

phenology of SWD.  A group of core traps (about 40) was checked by WSU personnel, but the rest (ca. 150) were 

retrieved by volunteers, and delivered to the WSU-TFREC for counting.   

 

The other partner (WSDA Inspection Service) enabled the determination of outcomes of SWD control practices.  

Inspectors were given culture tubes filled with Drosophila medium, and transferred larvae found in crush samples to the 

medium for rearing out.  These were delivered to the WSU-TFREC (if found in the Wenatchee district, or to the WSDA 

Yakima office if found in the south), and the fate/species identification of each specimen was posted on a website shared 

with the WSU and WSDA. 

 

The SCRI-SWD grant (in addition to supplying funding to help support detection and monitoring) has provided access to 

a larger research community working on SWD.  Sharing information has helped move the entire team ahead, and allowed 

the most efficient use of resources.  

 

No other commodities benefited from this research. 

 

 

GOALS AND OUTCOMES ACHIEVED 

1. Producing cherries free from SWD infestation.   The grant’s objectives were designed to provide the underlying 

knowledge on SWD biology and management so that growers could control this pest effectively.  Understanding seasonal 

abundance, monitoring, fruit susceptibility in relation to fruit maturity, and effective use of pesticides all contributed to 
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this end.  The partnership with the WSDA has been a very successful independent and industry-wide measure of how well 

the control measures are working.  Our benchmark for the number of Drosophila finds in packinghouse inspection 

samples was 29 larvae in 2010.  In the first crop season of the project (2012), this number dropped to 11 Drosophila larva 

recorded by the WSDA (6 confirmed SWD, others not identified).  In the second crop season (2013), the number went up 

considerably: a total of 46 samples were recorded (some with multiple larvae) for a total of 43 SWD larvae.  Only 1 of the 

identified larvae was a different species of Drosophila, a clear indication that this was the primary problem species.  The 

2013 crop year posed some severe weather challenges, with multiple rain and hail events, and the difficulty in applying 

sprays and keeping residues viable was evident in the packinghouse samples.   

 

2. Research based pesticide information.  Both field and laboratory trials have contributed to the knowledge base of 

SWD control.  Laboratory bioassays provided more precise information on rates and mode of action of various pesticides; 

if initial laboratory screening indicated that the compound in question had little potential value, it was dropped from 

further testing.  The field efficacy trials contributed to our knowledge of how effective the pesticides were against SWD, 

and how long residues would last under field conditions.  All Recommendations were posted on the SWD website. 

 

3. SWD website for eastern Washington.  This website was the major vehicle for communicating real-time results on 

SWD phenology and abundance throughout the eastern Washington growing region, as well as recommendations for 

control.   The website was built on the precept of making changes in current status readily accessible, while still providing 

links to the broader world of research and extension on SWD.  An additional priority was allowing users access to the 

underlying trapping database, while maintaining confidentiality of individual enterprise, a matter of considerable concern 

at the beginning of the grant. 

 

The goal of having low numbers of Drosophila finds in packinghouse inspections is both a short- and long-term goal, 

whose success can be measured every season.  It has become clear that even with accurate knowledge of effective 

pesticides and spray intervals that damage can occur for a variety of reasons.  The population pressure from SWD in 2013 

was higher than in previous years; it is difficult to forecast whether this will be the norm.  However, the general principle 

that mild winters will promote higher populations seems a reasonable conclusion. Another factor is the weather during the 

fruit maturity period: poor application conditions (wind, rain) will hinder pest control activities, regardless of the intended 

program for control. 

 

For the most part, the activities conducted under this project were the same as in the original grant. There were a few 

exceptions, however, that could not have been anticipated with the knowledge in hand at the time the grant was written.  

Because SWD is a direct feeding pest under quarantine by several countries, commercial growers were reluctant to 

participate in field trials that included a check, thus no cooperators of this type were found. The field pesticide trials that 

were planned in the WSU research orchard were re-configured to field-aged residue bioassays because no ‘natural’ insect 

pressure occurred in this block during the 2 years of study.  This occurred despite repeated releases of laboratory-reared 

flies to increase populations. WSU’s control recommendations for SWD are still considered ‘provisional’ because of this 

lack of field data.  A proof-of-concept trial of releasing flies into whole caged cherry trees was used for one of the timing 

of susceptibility studies, and was found effective.  Only a single study was done in this format due to the limited number 

of cages available. 

 

The original plan was to investigate all commercial tree fruits, but cherries were chosen as the highest priority target.  

Pome fruits were essentially eliminated from the pre-harvest host list, and the non-cherry stone fruits were being 

investigated under a separate grant funded by FAS-TASC. 

 

The trapping program, which elucidated seasonal phenology and provided data for the regional alert system, all occurred 

as projected.  Because of these two years of trapping (in addition to the previous 2) the pattern of seasonal abundance of 

SWD in eastern Washington appears to be consistent.  The tests of trap types and baits/lures were also successful, and 

provided insights into trap configuration that can be incorporated into future trap/bait systems. 

 

1.  Eastern Washington cherry growers will produce crops free from infestation by SWD.  The baseline was 29 Drosophila 

larval finds by the WSDA inspection service in 2010.  Larval finds were successfully reported and identified in 
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2012/2013; in 2012, the number of larvae found (11) was lower than the benchmark, but higher than the target of 5 or few 

finds.  In 2013, the number was 46, considerably higher than the previous year.  This pest has proven more difficult to 

control under some conditions than anticipated; in addition, a tolerance exists for low levels of infestation except for 

export countries with quarantines. 

 

2. Develop research-based crop-specific pesticide recommendations for control of SWD on sweet cherries in eastern 

Washington.  The targeted replicated field trials were not performed, except as bioassays of field-aged residues (see 

above).  However, information from these bioassays, along with relevant information from other cherry-growing regions, 

were transmitted to growers at meetings and on the website.   

 

3.  Develop and maintain a website that provides real-time information on SWD phenology and control. The SWD 

website http://www.tfrec.wsu.edu/pages/swd was developed and maintained as proposed, with email alerts sent at the 

appropriate times. The mailing list has ca. 120 members (less than the target 200), but likely comprise all the persons who 

would benefit by this information.  This page has been accessed >9,000 times, indicating active use during cherry season. 

 

BENEFICIARIES 

Washington’s sweet cherry industry has been the primary beneficiary of this project.  Although only a few years post-

invasion, producers and consultants now have the basic tools (as well as an idea of their limitations) to control this new 

pest.  Internal fruit pests are generally classed as the most injurious type, and the inability to control them can have serious 

economic consequences; infestation levels over a certain point will cause rejection of the entire load of fruit, because of 

the inability to sort out infested fruit. 

 

The economics of insect control is that of preventing losses; if the loss did not actually occur, one can only estimate what 

might have occurred in the absence of control measures.  Initial estimates of losses to sweet cherries (Walsh et al. 2011, J. 

Integrated Pest Mngmt 2(1)) placed the potential at 20% crop loss, or $57.8 million for Washington’s cherry industry.  

While not all of this loss was prevented in 2012/2013, a reasonable estimate is that only 0.3 – 1.4% of the possible losses 

occurred. 

 

LESSONS LEARNED 

The lesson learned from one of the project goals not being met (preventing infestation from SWD) is that despite having 

adequate tools and information to prevent infestation by SWD, other factors such as weather, tree architecture, crop load, 

and market influence the grower’s interest or ability to control SWD.  For example, multiple rain events in 2013 

contributed to fruit cracking; the light crop was marginal to warrant harvest in many orchards, and some growers 

abandoned their crops without harvesting them.  This, along with the mild winter temperatures, may have led to a 

significant increase in pest pressure.  Sequential harvesting of multiple varieties in the same block also leads to prolonged 

harvest periods where pesticide use must be suspended; this will continue to be a challenge for varieties requiring 

pollenizers. 

 

Another unanticipated difficulty was establishing an SWD population in the research orchard, despite multiple attempts to 

do so.  This may become established over time due to better establishment of the pest in general, or possible a more 

mature canopy will provide a more suitable habitat for SWD.  The constraints in finding a willing commercial cooperator 

include paying for crop loss, or predicting which orchard will have a problem in any given year. 

 

The most unexpected outcome was the massive fall captures of adults in ACV traps.  Normal annual cycles of insect 

abundance are characterized by declining abundance as the daily temperatures and daylength decline. In addition, many 

insect population densities experience a burst of activity in the spring in response to warmer temperatures and increasing 

daylength.  The pattern for SWD is essentially the opposite of this. 

 

Absent a new pesticidal solution to SWD, changes in horticultural practices may alter the likelihood of SWD infestation.  

Using self-fertile varieties will obviate the need for extended harvest periods in a single block.  Smaller trees with more 

open canopies should enhance spray penetration and coverage, and drier conditions (less shade, lower relative humidity) 

appear to be less hospitable to SWD. 

http://www.tfrec.wsu.edu/pages/swd
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CONTACT PERSON 

Elizabeth Beers, Professor of Entomology/Ext. Entomologist 

 (509) 663-8181 

ebeers@wsu.edu 

 

ADDITIONAL INFORMATION 

The cash match of $36,816 came from the Washington Tree Fruit Research Commission (an industry-funded granting 

agency).  The additional dollars helped expand the numbers of traps deployed in the regional monitoring program, and 

this allowed a more extensive series of bait and trap tests. The in-kind donation of consultants took the form of collecting 

trap samples throughout the state.  Volunteers collected ca. 2,000 trap samples per year, or an estimated value of $10,000.  

The unrecovered indirect cost (WSU) covers the use of WSU office, laboratories and research orchards. 

 

Journal articles: 

Beers, E.H., Van Steenwyk, R.A., Shearer, P.W., Coates, B., Grant, J.A., 2011. Developing Drosophila suzukii 

Management Programs for Sweet Cherry, Pest Manag. Sci. 67, 1386–1395.  

 

Haviland, D., Beers, E.H., 2012. Chemical control programs for Drosophila suzukii that comply with International 

limitations on pesticide residues for exported sweet cherries. Journal of Integrated Pest Management 3.  

 

Lee, J.C., Burrack, H.J., Barrantes, L.D., Beers, E.H., Dreves, A.J., Hamby, K., Haviland, D.R., Isaacs, R., Richardson, 

T., Shearer, P.W., Stanley, C.A., Walsh, D.B., Walton, V.M., Zalom, F.G., Bruck, D.J., 2012.  

Evaluation of monitoring traps for Drosophila suzukii (Diptera: Drosophilidae) in North America. J. Econ. Entomol. 105, 

1350-1357.   

 

Lee, J.C., Shearer, P.W., Barrantes, L.D., Beers, E.H., Burrack, H.J., Dalton, D.T., Dreves, A.J., Gut, L.J., Hamby, K.A., 

Haviland, D.R., Isaacs, R., Nielsen, A.L., Richardson, T., Rodriguez-Saona, C.R., Stanley, C.A., Walsh, D.B., Walton, 

V.M., Yee, W.L., Zalom, F.G., Bruck, D.J., in press. Trap designs for monitoring Drosophila suzukii (Diptera: 

Drosophilidae). Environ. Entomol. 42.  

 

Abstracts: 

Beers, E.H., 2011. Shock and awe: A narrative history of spotted wing drosophila in west coast sweet cherries, Pacific 

Branch of the Entomological Society of America, Waikaloa Hilton, Kona, HI [Abstract]. 

 

Beers, E.H., Smith, T.J., Walsh, B.D., 2011. Spotted wing drosophila in Eastern Washington, 2010, 85th Annual Western 

Orchard Pest & Disease Management Conference [Abstract], Hilton Hotel, Portland, OR. 

 

Beers, E.H., Smytheman, P., Greenfield, B.M., 2012. Spotted Wing Drosophila in Eastern Washington: 2011 Update, 

Abstracts of the 86th Annual Orchard Pest & Disease Management Conference, 2012, Portland Hilton, Portland, OR. 

 

Beers, E.H., Walsh, D., Smith, T.J., 2013. Spotted Wing Drosophila:  Year 3 in Eastern Washington, 87th Orchard Pest 

and Disease Management Conference, Hilton Portland, Portland, OR. 

 

Haviland, D.R., Beers, E.H., 2012. SWD and MRLs: Controlling One While Complying with the Other, Abstracts of the 

86th Annual Orchard Pest & Disease Management Conference, 2012, Portland Hilton, Portland, OR. 

 

Shearer, P., Beers, E.H., Brown, P., Burrack, H.J., Isaacs, R., Lee, J., Miller, B., Novotny, L., Van Timmeren, S., Van 

Steenwyk, R., Walton, V.M., Wise, C., 2012. Drosophila suzukii in the USA; monitoring and management in berries and 

cherries, IOBC/WPRS Pheromone Group: Semiochemicals: The essence of green pest control, Bursa, Turkey. 

 

Shearer, P.W., Van Steenwyk, R.A., Bruck, D.J., Beers, E.H., Tanigoshi, L.K., 2012. Spotted Wing Drosophila, a New 

Berry and Cherry Pest in the Western USA, International Congress of Entomology, Daegu, South Korea. 
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Project Title: Washington State Clean Plant Campaign  

 

Partner Organization: Washington Wine Industry Foundation (WWIF) 

 

PROJECT SUMMARY 

Grapevine viruses were identified by industry stakeholders, including growers, processors and WSU scientists to be a 

principal threat to the economic sustainability of the grape and wine industry. Technological advancement in testing for 

viruses had revealed virus presence in certified nursery mother blocks, the source of propagation materials for certified 

nurseries and previously believed to be a reliable and safe source for clean grapevines. Since viruses are spread through 

propagation of infected plant materials, clean planting stock is vital. Industry stakeholders quickly recognized viruses had 

likely gone undetected, had already spread through propagation and were in newly planted and established vineyards. It 

was essential to the long term sustainability of Washington’s wine and grape industry that all mother blocks be tested for 

virus presence and the industry as a whole become informed about virus detection, prevention, control, and the 

importance of using clean, virus-free grapevines for vineyard establishment. 

 

Grapevine viruses affect grape quality, quantity, and vineyard longevity. Fruit produced from virus infected vines has less 

sugar, fewer pigments, and reduce “mouth feel”, an important component of wine. Infected vines also produce less fruit 

and have a 50% shorter life span. These issues can severely affect the economic sustainability of Washington’s $8.6 

billion grape and wine industry.  

Additionally, Washington was and is experiencing rapid expansion in wine grape vineyard establishment. A reliable 

source of clean, virus-free plants is essential to the meet the 5 percent annual growth in acreage projected for the next 

several years. The only way to ensure the availability of clean, virus-free plants to meet this need was to sample all 

certified mother blocks, the source of current and future vineyards in Washington and the Pacific Northwest, and develop 

a strategy for detection and remediation. 

This project did not build on previously funded specialty crop block grant projects. 

PROJECT APPROACH 

The project approach was twofold. 

 

1) Collect samples of all certified mother blocks in the state and sample for virus presence. 

 Mother blocks were mapped 

 Sampling strategy was developed for WSDA inspectors to ensure samples are consistent, representative, and 

appropriately taken for testing with advanced laboratory equipment (RT-PCR). A composite sampling 

consisting of leaf samples from four adjacent grapevines along each row was followed. 

 Over 2,900 composite samples representing almost 12,000 plants were taken from 6 certified nursery mother 

blocks and tested using RT-PCR. Additionally 700 samples were provided for testing by concerned growers. 

 

The presence of viruses was found to vary by grape variety. During the 2nd quarter of 2012 on a test of 1,179 composite 

samples representing 4,716 mother block grapevines, the following levels of GLRaV-3 and GRSPaV were detected: 

 September 2014 – New rules for Washington’s grape quarantine, regulated pests and certification were 

adopted strengthening Washington’s ability to prevent introduction of viruses and other pests. 

 During the grant period 3 nurseries dropped from the certification program. 

GLRaV-3 Infection Level GRSPaV Infection Level 

Cabernet Sauvignon 2.9% Semillon 14% 

Chardonnay 15% White Riesling 63% 

Syrah 8% Sauvignon Blanc 12.5% 

Zinfandel 8%   

Merlot 12%   

White Riesling 3%   
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2) Conduct an education and outreach campaign to increase awareness about the risks of planting virus infected plants 

and promote planting of materials known to be free of viruses.  

 

A comprehensive education and outreach campaign was developed and directed at stakeholders including growers, 

wineries, vineyard employees, and nursery inspectors. 

 

 3 summer tours with focus or had a component related to clean plants. 

 

Topics included virus detection, risks of planting virus infected grapevines, impacts on vine health, fruit 

quality, wine quality, and ultimate effect on sustainable growth of the grape and wine industry, why and how 

mother blocks are used to prevent viruses,  and management of virus vectors. 

 

August 2012 – Focused on clean plants and attended by 60, 90% of respondents to post survey reported 

learning new information about testing, protocol, NCPN organizational structure. 80% reported learning new 

information about clean plant infrastructure. 

 

August 2013 – Multiple components and attended by 59, 47% attended for the purpose of learning about best 

practices for grape growing, the portion of the program which included a presentation about mother blocks, 

virus prevention, and virus vectors. 

 

August 2014 – Conducted in Spanish and targeted vineyard managers and employees. Attendees ranked their 

level of knowledge about viruses and clean plants at 2.9 before the tour and 3.7 at the conclusion of the tour 

on a scale of 1 to 4 (with 4 being the highest). 

 

 3 Educational Conference Sessions 

 

February 2013 - “The Human Element in the Dynamics of Grapevine Leafroll Disease” was presented during 

the General Session at the 2013 Washington Association of Wine Grape Growers Annual Meeting, 

Convention and Tradeshow on February 6 by Dr. Neil McRoberts, Plant Pathology Department, UC Davis 

with over 350 people attending. 

 

February 2014 – “Seeing Red: When Old Prevention Techniques Result in New Disease Outbreaks.” 136 

people pre-registered for the session and open walk-ins (no formal counts were taken) boosted attendance to 

the 3 ½ hour session. The session targeted growers, winemakers, crop consultants, and nurseries and included 

presentations from national experts on grapevine viruses, producers, and an economist. 

 

Post event evaluations indicate 66 percent of those attending were growers and another 22 percent were 

growers also owning a winery. Prior to the session, 36 percent felt they were somewhat familiar, 46 percent 

were familiar, and 18 percent were very familiar with grapevine viruses. 100 percent of attendees reported 

gaining greater understanding of the subject as a result of attendance. 

 

December 2012 - Workshop “Vine to Wine – How Grapevine Leafroll Disease Affects Grapes & Wines” 

Topics included impacts of Grapevine Leafroll Disease on vine health, quality, yield; sampling and virus 

protocols; visual impact of leafroll disease on grape clusters, blind tasting of wine from infected and healthy 

plants, impact of grapevine leafroll virus on wine quality. 

 

The workshop was attended by 56 members of the wine and grape industry and included representation from 

growers, winemakers plus some service and supplier providers (nurseries, etc.). 

 

A post workshop evaluation indicated attendees who felt well-informed about grapevine leafroll disease at the 

conclusion of the workshop was almost three times greater than those who felt well-informed before the 
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workshop. Attendees were asked to rate their own knowledge level (from 0 to 4, with 4 being highest level of 

knowledge) before and after the workshop in four categories: knowledge of grapevine leafroll disease in 

general, symptoms, diagnostic protocols, and effect on yield and fruit quality. Results of the evaluation show 

attendees felt they at least doubled their knowledge in all categories and grew their knowledge of diagnostic 

protocols by three and one-half times.  

 

 Three workshops were held for WSDA nursery inspectors 

 

Topics included observing virus symptoms, field diagnosis, how viruses are spread, vectors, prevention of 

spreading through use of virus tested grapevine materials, protocols for taking samples when virus is 

suspected, and monitoring nurseries for viruses at different times during the growing season. 

June 2012 – Attended by three nursery inspectors, led by WSU grape virologist 

June 2013 – Attended by two nursery inspectors 

June 2014 – Attended by 10 nursery inspectors and 2 supervisors 

 

 Short presentations 

 

15 one-on-one meetings on-site at vineyards were conducted to review virus diseases, diagnosis and 

management with wine grape growers. 

June 2013 – “A Leafhopper-Transmissible Geminivirus is Present in Grapevines Showing Redleaf 

Symptoms,” a poster authored by Sudarsana Poojari, Olufemi Alibi, Viacheslav Y. Fofanov and Naidu A. 

Rayapati was presented at the 64th American Society for Enology and Viticulture National Conference. 

September 2013 - New findings about the virus Red Blotch were presented at the Grape Fieldman’s 

Breakfast. 

September 2013 - Presentations about current status of virus diseases in Washington vineyards and the Clean 

Plant Campaign were presented at the WERA Annual Meeting. 

 

 Media 

 

December 2011 – Article published in the Good Fruit Grower about the Clean Plant Campaign 

September 2013 – Article about clean plant availability shortage was published in the online WAWGG 

newsletter News Bites. 

 

 Materials developed, purchased or printed for continued educational outreach and education purposes 

 

o Why ‘Clean’ Plants? – 4 page, full-color brochure about impacts, prevention, diagnosis and testing for 

viruses was developed and printed. 

o Porque Plantas “Limpias”? – Spanish translation of Why ‘Clean’ Plants? was developed and printed. 

o La enfermedad del enrollamiento de la hoja de parra – WSU publication EB2027ES, Grapevine Leafroll 

Disease was reprinted in Spanish with permission from WSU. 

o Guide to Clean Plants and Quarantines for Grapes in Washington State was developed – 70 page, full 

color pocket guide about Washington’s quarantine, the pests under quarantine and other regulated pests. 

o A section about virus diseases was written for the Field Guide for Integrated Pest Management in Pacific 

Northwest Vineyards: Pocket Version, editors Michelle M. Moyer and Sally O’Neal – Bilingual guide 

was purchased for distribution at ongoing educational workshops. 

 

Washington Association of Wine Grape Growers – provided ongoing support for this project by distributing information, 

providing educational venues, and coordinating educational programming. 

Washington State University – Dr. Naidu Rayapati, Michelle Moyer, and others – Provided facility, equipment, staffing 

for ongoing testing of mother blocks, participated in the development and presentation of educational programming and 

educational materials. 
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Washington State Department of Agriculture – Improved training for nursery inspectors, and with stakeholder input, 

revised Washington’s quarantine and regulated pests to prevent introduction of viruses and other pests into Washington. 

NW Foundation Advisory Group – Provided ongoing stakeholder guidance and expertise.  Only specialty crops benefited 

from this project.  

GOALS AND OUTCOMES ACHIEVED 

1) Goal: Collect samples from mother blocks in all certified nurseries during 2012 and 2013 crop seasons, test by RT-PCR 

for grapevine viruses listed in standard virus indexing programs. Mother blocks will be monitored during the season for 

visual symptoms of grapevine leafroll, fanleaf and other viral diseases. Methodologies for the detection of different 

viruses will be noted. 

 Scientific strategy for grapevine virus sampling was developed and implemented. 

 WSDA nursery inspectors received training about viruses symptoms, detection, and taking samples for 

testing. 

 During the grant period, over 2,900 samples were taken from 6 mother blocks. This is in comparison to a 

single sample from a mother block being submitted for testing in 2010.  

 An additional 700 samples suspected for grapevine leafroll were submitted by growers and tested for GLRaV-

3, GLRaV-4, and Grapevine red blotch-associated virus (GRBaV). 

 All composite samples were tested using RT-PCR and retested to confirm specific plant affected to facilitate 

removal of virus infected vines. The results formed a foundation for developing future strategies to advance 

clean plant campaigns in Washington State. 

 

2) Goal: Increase awareness among growers of the risks of planting “dirty” virus infected plants or those of unknown 

source, and drive demand for clean plants. 

 3 day-long tours, 3 conference sessions, 15 one-on-one meetings with growers, 4 short presentations, 2 media 

articles and 4 publications were developed, published or provided under this project. Follow up surveys to 

tours and conference sessions indicate knowledge and awareness gained. 

 

Some measurable outcomes are expected to occur after the grant period. The case for using clean plants has been made 

and the awareness this there, but actual adoption may be thwarted by a limited supply of certified clean plants. 

 

1) Goal: Collect samples from mother blocks in all certified nurseries during 2012 and 2013 crop seasons, test by RT-PCR 

for grapevine viruses listed in standard virus indexing programs. Mother blocks will be monitored during the season for 

visual symptoms of grapevine leafroll, fanleaf and other viral diseases. Methodologies for the detection of different 

viruses will be noted.  

 

All activities in relation to accomplishing this goal were completed to the degree possible. At the onset of the grant period, 

expectations were to sample all certified mother blocks at the 6 certified nurseries. During the grant period, 3 nurseries 

dropped out of the state certification program. 6 certified nursery mother blocks at 3 nurseries were sampled during the 

grant period. A composite sampling strategy was used to determine the sanitary status of these mother blocks and develop 

an action plan for maintaining virus-tested vines in these mother blocks.  

 

2) Goal: Increase awareness among growers of the risks of planting “dirty” virus infected plants or those of unknown 

source, and drive demand for clean plants. 

 

Surveys taken following individual educational sessions show that awareness and knowledge about grapevine viruses, 

how they are spread, methods and reasons for control, and the benefits of using clean plants has increased following 

attendance to educational sessions. Pre-campaign and post-campaign survey responses indicate changes in actual behavior 

towards purchasing only certified virus-free plants for vineyard establishment will occur. Post survey responses indicate a 

22% increase in the number of growers who will wait to plant until certified plants are available in their chosen variety or 

will chose to plant another variety which is available with certified status.  
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However, post-survey responses also indicate more growers are turning to self-propagated grapevines. While certified 

nurseries remain the overall first choice for plant acquisition, there is a 6% increase in the number of growers who 

indicate self-propagation as their first choice in post-campaign survey. We believe this is due to a significant shortage of 

certified plants from nurseries in the face of a rapidly growing demand for Washington grapes. Interestingly, obtaining 

certified grapevines from an out-of-Washington state nursery was the second choice for plant materials before campaign. 

At the conclusion of the campaign, out-of-state nursery sourced certified plants has been replaced by self-propagated 

plants. It is believed wine grape production will need to increase 5% annually to meet demand over the next 5 years.  

 

A 12 question pre-campaign survey was sent to growers, growers with wineries, and wineries prior to the start of the 

campaign. The same survey was distributed to the same audience at the conclusion of the campaign. While the questions 

were appropriate in normal circumstances, we feel answers to the post-survey are affected by the period of rapid growth in 

the industry and the shortage of certified plants. 

Our benchmark was to increase awareness of virus disease management practices among grape growers by 25% at the end 

of the project. When comparing the results of the pre-campaign survey and the post-campaign survey, there was a 21% 

increase in the numbers of people ranking their level of knowledge about virus disease symptoms at 5 to 7 on a scale of 1 

to 7, with 7 being the highest level of knowledge. Awareness about grapevine leafroll virus increased by 1% and 

awareness about grapevine fanleaf virus increased by 46% on the same scale.  

BENEFICIARIES 

Grape growers, vineyard managers, vineyard employees, winery owners, winemakers and state nursery inspectors will all 

benefit from the clean plant effort. Through detecting, preventing, controlling, and eliminating grapevine viruses, 

improvements in fruit quantity and quality, vineyard longevity, and wine quality can be expected. 

 

In 2013, the Washington Association of Wine Grape Growers reported 51,000 acres of wine grapes. In dollar terms, using 

an average price of about $1,000/ton (USDA-NASS), an average yield of 4 tons/acre (WAWGG) on 51,000 acres of wine 

grapes, and a conservative estimate of 10% loss in yield due to viruses, an estimated annual loss of yield can be calculated 

at nearly $20.5 million for red grapes alone. This staggering figure accounts only for losses of yield. Additional losses can 

be expected as a result of wineries paying lower prices for fruit of lesser quality produced on infected vines. 

LESSONS LEARNED 

This project directly points to the value of industry, research, extension, and regulatory agencies cooperating and working 

together. This project could not have reached its goals without the collaborative effort. 

 

Terminology surrounding clean plants is not uniformly adopted across the research and extension community. For 

example: there has been discussion of the use of the words “infected” and “affected” and which word is most appropriate 

and when. 

 

This project has confirmed the need for a national effort for clean plants and harmonizing standards. 

 

Testing by RT-PCR revealed actual virus infection to be more extensive than previously believed. Nurseries are working 

to clean up and prepare for the future. Symptom-based diagnosis is not reliable, especially in white-fruited cultivars. The 

use of reliable diagnostic assays is essential for maintaining clean plants in certified mother blocks. 

 

Forces or conditions beyond control, such as rapid expansion, shortage of materials, or high demand, may influence 

ability to achieve goals and/or measurable outcomes. 

 

CONTACT PERSON 

Vicky Scharlau 

509-782-1108 

vicky@washingtonwinefoundation.org 

mailto:vicky@washingtonwinefoundation.org
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ADDITIONAL INFORMATION 

Matching funds: 

Washington State University, $97,358 for staffing, testing, and expertise 

Northwest Foundation Block Advisory Group, $15,000 in support for 4 meetings over 2 years. 

Washington Association of Wine Grape Growers, $2,800 for speaker fees, travel, and venue rental, $7,500 staff time (100 

hours @ $75) for meeting organization, coordination, and outreach.  
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Project Title:  Regulations and Strategies for Direct Marketing Specialty Crop Businesses 

 

Partner Organization:  WSDA Food Safety & Consumer Services Program  

 

PROJECT SUMMARY 

Small farms have diverse specialty crop production in order to maximize direct marketing opportunities and manage risk.  

These small farm businesses manage production, marketing, labor, and accounts with only 1-20 staff.  This size farm is 

the fastest growing scale of production in Washington.  Value added processing of specialty crop products help to 

diversify small farms and create new small business related opportunities in areas such as food processing, nursery stock, 

seed products and organic production.  As these innovative, specialty crop farmers begin or expand their enterprises to 

meet market trends and stay viable; finding and understanding the food safety rules and regulations as well as direct 

marketing support can be difficult with limited resources when already wearing so many hats in day-to-day operations. 

 

The WSDA Handbook for Small and Direct Marketing Farms: Regulations and Strategies for Farm and Food Businesses 

(Handbook) can meet that need, however with changing trends and new legislation annually; updates are required to keep 

it a useful resource for the 35,000 small farms and new venture business startups in our state.  Several topics have 

developed since writing the 2010 edition.  New regulations have been enacted and farmers and food processors need them 

clarified for specific practices and methods for compliance.  The Handbook is a project that encompasses more 

information than what WSDA staff manages in program responsibilities and requires additional grant resources to make it 

happen. 

 

A portion of the food processing equipment and facility construction design information that was incorporated into the 

food processing fact sheet was developed by the Value Added Specialty Crop Block Grant project completed by WSDA 

in June 2013. 

 

PROJECT APROACH 

WSDA proposed to write 8 new fact sheets and almost doubled our deliverable with 15 new fact sheets.  While these fact 

sheets were requested and needed by specialty crop farmers, the additional time it took to develop them pushed back the 

delivery date for the hard copy Handbook substantially, then delaying the photos, videos, and website, in turn. 

 

However, from October 2013 to September 2014, WSDA presented fact sheet information at 4 farm conferences, and 10 

farmer education classes.  We reached 486 farmers directly, while our partners reached an additional 400-500 with the fact 

sheets as they were released, as well as an additional 2,640 farmers with the Handbook itself.  Online reach will be 

measured after the grant period since the web site launching was delayed into mid- October 2014. 

 

Results include farmers changing practices to comply with regulations.  Farmers increasing their sales by starting new 

enterprises and diversifying their specialty crop products due to clearer, accessible regulations.  Reducing market barriers 

as local health departments and buyers can more clearly enforce the actual regulations when the gray areas are reduced.  

And WSDA’s clarification on salad green regulations for planting and production enables more farms to grow and market 

high demand salad greens safely and legally.  One farmer wrote that the salad green regulation clarification alone is 

worthy of an award! 

 

Project partners were many including public, private and our own agency experts.  Programs within WSDA who offered 

technical information within a myriad of deadlines were Office of Compliance and Outreach, Food Safety, Nursery 

Inspection, Seed Inspection, Organic Food and our Communications Office. 

 

Public Sector partners included the Washington State University Small Farms Team, Tilth Producers of Washington, 

Washington State Departments of Health, Revenue, and Labor & Industries, USDA Farm Service Agency and USDA 

Risk Management Agency.  

 

Private sector partners included farm finance companies, and most importantly, farmers to ground truth the fact sheet 

information and serve as models for best practices in the online photos and videos.  
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Some information covered in the Handbook was minimally updated that covers four non-specialty crops and WSDA was 

able to utilize supplemental funding (not specialty crop block grant funding) to complete that work. In addition, 

Washington State’s legalization of recreational marijuana required mention in both Selling Nursery Products and in 

Selling Herbs. Again, WSDA used supplemental funding to cover that work. 

 

GOALS AND OUTCOMES ACHIEVED 

WSDA wrote, published and distributed the Handbook for Small and Direct Marketing Farms: Regulations and 

Strategies for Farm and Food Businesses containing 41 fact sheets on direct marketing best practices and direct marketing 

regulations.  Videos highlighting lesser known regulations and changes for seed production, food processing, nursery 

licensing, direct marketing, and salad greens were created.  WSDA also took professional photos of direct marketing 

farmers, farms, facilities, products, and product labels to use as fact sheet legal examples and best practices.  In addition, 

we created an online Handbook at www.agr.wa.gov/farmfoodbiz containing the fact sheets as PDFs with 200 photos and 

15 video examples matched to fact sheet topics. 

 

Long term goals included an increase of $500,000 in 2013-2014 specialty crop sales.  Through Washington State Farmers 

Market Association (WSFMA) preliminary data being analyzed at the time of this final report, a potential increase of 

4.2% in overall sales from 2012-2013 is being seen.  Of all WSFMA farm vendors 69% grow and sell specialty crops.  

Total farm sales in 2013 are $25,422,125.  While, this is not a direct correlation, it infers growth that substantiates an 

increase in specialty crop sales close to the projected $500,000 increase.  However the WSFMA data analysis is not yet 

final. 

 

Proposed 

 

Potential Impact 

Small and mid-size specialty crop producers will benefit by accessing key information at their convenience and making 

better business decisions that increase their viability. The target audience is 2,500 specialty crop farmers during the grant 

period. Growers will receive the publication in hard copy or online in year two of the project. WSDA estimates that each 

of the 2,500 specialty crop farmers will benefit from at least a $200 increase in sales from the information made available 

through these resources ($500,000). Assisted sales and program impact will be tracked.  This project addresses both the 

Marketing/Promotion and Education funding priorities.  

 

Expected Measurable Outcomes 

New specialty crop fact sheets and user-friendly online formats will increase sales of small-scale specialty crop producers 

in Washington. 

 

Goal: Increase informational access and farm viability for small-scale specialty crop farmers. 

Target: 2,500 specialty crop farmers will be reached with new Handbook with sales impacts of $500,000 in 2013-2014. 

Benchmark: Will utilize current numbers of Handbook requests and downloads against new release; an online survey will 

provide sales benchmarks. 

Performance Measure: Will utilize a database to enter and track Handbook requests, Handbook downloads, and an online 

survey for Handbook users and to measure sales impacts. 

 

Baseline Data: 

http://www.agr.wa.gov/farmfoodbiz
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Feedback about the WSDA’s “Small Farm Direct Marketing Handbook” 

 

This spring we asked for feedback on the WSDA’s “Small Farm Direct Marketing 

Handbook” (aka the Green Book)1. With support from a Specialty Crop Block Grant, we’re 

working on a new update and wanted to know what farmers, processors, ranchers, extension 

educators, health and food safety officials, students, and buyers liked and what needed to be 

improved, updated, and added.  

 

Thanks so much to each of you who took the time to respond. We greatly appreciate your 

feedback and look forward to integrating your comments into the next edition – due out this 

fall. Below is a summary of what you told us.  

If you have any further comments on how we can make this resource better, please don’t 

hesitate to email me at pbarrentine@agr.wa.gov or call 360-902-2057.  

 

WHO WE HEARD FROM 
114 people    70% were women    approximately 93% had at least some college 

30 out of 39 counties were represented 

22% of respondents were from King County followed by Clark & Thurston Counties 

 

KEY THEMES & FEEDBACK 

Handbook Format:  

 There was strong support for continuing to print a hard copy and also having an online version available.  

 Have one set of page numbers for entire document 

 Improve the Table of Contents 

 Add an Index and make the Handbook “searchable” 

 Create internal links to other fact sheets 

 Include photo examples 

 Translate into Spanish 

Willingness to Pay for the Handbook: Only 84% said they would be willing to pay for the hard copy of the Handbook. 

Most (almost 90%) selected an amount under $15. 

The Specific Sections that received the most comments were:  

 Networks for Washington State Farms 

 Licensing 

 Taxes 

 Direct Marketing in WA State 

 Selling Directly to Consumers 

 Selling Fresh Fruits and Vegetables 

 Selling Eggs 

The Specific Sections that received the most “excellents” were:  

 Selling Fresh Fruit and Vegetables 

 Selling Eggs 

 Selling Mushrooms 

 Selling Poultry 

 Selling Beef, Pork, Goat etc 

Suggested topics: There was a clear request for more information on GAPs, the new Food Safety Modernization Act and 

the new Cottage Food Law.  

                                                           
1 A SurveyMonkey link was emailed to a variety of listservs.  

mailto:pbarrentine@agr.wa.gov
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Educational format: There was a strong preference for fact sheets, followed by classroom workshops.  

Are you a data hound and want more details? Please contact Patrice.  

 

Thanks again to everyone who did the survey! If you have any lingering suggestion, we’d love to hear it this summer while 

we’re working on the updated version.  

 

See you at the Tilth and Focus on Farming Conferences in November with new copies of the Green Book! 

 

BENEFICIARIES 

Those who have benefited from the completion of this project and its accomplishments include: 

 

 Specialty crop producers in Washington State 

 

 WSDA staffs handling phone calls and requests for technical assistance information now have a revised Handbook 

that helps to direct inquiries to various WSDA program areas.  Over 35 Food Safety Officers were provided copies of 

the Handbook at their October 2014 program meeting as an updated tool to use when working with new potential food 

processor licensees.  Handbooks were also provided to staff in the Organic program, Nursery Inspection Program and 

the Fruit & Vegetable Program who all attend numerous fall conferences that are attended by small farmers and value 

added farm business personnel. 

 

 WSDA Staff who participated in fact sheet and video development, reviews and workshops where the Handbook 

information was provided.  Cross agency collaboration resulted when various program areas worked together to 

ensure clear information was written and shared additional outreach opportunities that in turn helped to expand the 

number of fact sheets during the year.  Fact sheets such as Selling and Donating to Food Banks and Food Product 

Recalls are just two examples of additional fact sheets developed from this collaboration.  In addition, The Food 

Product Recall fact sheet was provided to farmers and food business owners during three recall workshops offered by 

WSDA Spring of 2014. 

 

 Specialty crop farms that participated in the videos and photography sessions were able to help expand the written fact 

sheet information with actual footage of video or photographs demonstrating specific areas of fact sheet topics. 

 

 Latino growers benefit from the development of the new on-line Handbook resources as the on-line website now 

provides a number of videos in Spanish. 

 

 Agriculture Extension professionals attended many farm conferences and outreach events such as the farmer 

education classes and as a result they are better prepared to answer questions.  These agricultural educators utilize the 

fact sheets and now the newly revised handbook throughout their work reaching additional stakeholders.  Washington 

State University (WSU) Extension members attending the November 2014 Tilth Conference and the Northwest Food 

Safety and Sanitation Conference expressed excitement and appreciation of the new handbook and plan to use the 

hard copy and on-line versions in their work during 2015.  

 

WSDA provided fact sheet outreach to over 486 farmers directly and an additional 400-500 were reached by our partners 

using the fact sheets before the final Handbook was published.  Over 2, 000 pre-published requests for printed Handbooks 

were received by WSDA prior to the hard copy print.  On-line downloads of the new website will be tracked after this 

final report is submitted. 

 

Eight new specialty crop fact sheets were to be created during this project but 15 were actually created bringing the total 

for the revised Handbook to 41 fact sheets. 

 

LESSONS LEARNED 
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This project resulted in numerous WSDA agency staff participating together in the development of the fact sheet contents, 

video segment development and photograph work show casing information outlined in many of the fact sheets.  Many 

WSDA program areas have had limited interaction across agency lines and this project created opportunities to cross 

divisional and program boundaries.  In addition, many WSDA staff was able to interact directly with farmers and small 

businesses through the outreach events and while filming of videos and/or conducting the photography work.  These one-

on-one interactions continued to help identify areas of need for fact sheet clarifications and helped to encourage industry 

and staff to network together. 

 

The website development took a shift toward the end of the project when WSDA determined the Handbook should reside 

on the agency’s website and host the videos internally rather than through an outside hosted site as originally outlined in 

the project proposal.  WSDA has been working on website improvements and this project provided the platform for our 

Communications Director and Website Developer to work with the SCBG Project Manager on creating the website pages 

for the Handbook materials and to upload the photos and videos associated with that various content sections.  This work 

will enable WSDA to update the web materials more timely and will help to link other WSDA agency information to farm 

and other small businesses.  The move to WSDA’s website does prevent the Handbook from being downloaded to mobile 

systems at this time but we are looking for the agency to continue its improvements with our IT capability. 

 

The unanticipated move of the on-line Handbook to WSDA’s website has helped to identify additional improvements 

needed with WSDA’s website.  While these improvements will require work done after the project period, the benefit of 

WSDA’s website improvement will help to streamline information between the Handbook and WSDA program specific 

information.  This move also allowed for the development of a video on organic certification requirements that was not 

originally planned. 

 

WSDA was not able to measure the farm sale impacts for the 2013-2014 year since the publication was not released in 

final form until October 2014 and the Washington State Farmer’s Market Association had not yet completed their survey.  

However, WSDA distributed over 2, 300 Handbooks by mid November 2014 and is working with the WSDA 

Communications Office to track on-line website visits and downloads.  In June 2014 WSDA documented over 6,500 

downloads of the 2010 version of the Handbook alone.  Promotion of the new URL:  www.agr.wa.gov/farmfoodbiz at fall 

and winter outreach events is expected to double that number by April 2015.  Seminar feedback from the November 1, 

2015 Farm-a-Palouse-A –the 4th Annual Inland Northwest Small Farms Conference expressed that the new website 

information is one of the most useful tools provided to the attendees in addition to the new Handbook. 

 

CONTACT PERSON  

Patrice Barrentine/Claudia Coles 

360-902-1905 

ccoles@agr.wa.gov 

 

ADDITIONAL INFORMATION 

WSDA created a new URL for the Handbook that is easily identifiable and is used to help market the Handbook.  The 

URL is: www.agr.wa.gov/farmfoodbiz 

 

 

 

 

  

http://www.agr.wa.gov/farmfoodbiz
mailto:ccoles@agr.wa.gov
http://www.agr.wa.gov/farmfoodbiz
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Project Title:  Advancing food safety GAPs among Washington Specialty Crops Growers   

 

Partner Organization:  Washington State University (WSU) 

 

PROJECT SUMMARY  

Food safety risks present a significant financial threat to specialty crop producers, and on-farm production practices are 

critical for pathogen risk reduction.  The initial project purpose was to increase knowledge and implementation of on-farm 

food safety practices and food safety documentation through interactive workshops with growers.  The need for the 

project was driven by increasing buyer requirements for growers to document food safety practices and receive 

certification through various food safety and quality auditing programs (USDA GAPs/GHPs, SQF, Global GAPs, etc.).  

Moreover, the Food Safety Modernization Act (FSMA) had been passed in 2011, the year this project was funded.  This 

legislation would also impact the need for growers to comply with impending food safety rules by the Food and Drug 

Administration.  The release of the FDA Proposed Standards for the Growing Harvesting, Packing and Holding of 

Produce for Human Foods Consumption (referred to as the proposed produce rule) in January of 2013 affected the 

approach of the remainder of the project. 

 

Education for specialty crop growers was timely because farmers have an immediate need to strengthen food safety 

practices.  The importance of the project was emphasized through increasing buyer requirements for grower food safety 

programs.  Specialty crop growers implementing food safety practices and programs would experience enhanced 

economic benefits through implementation and documentation of food safety practices in order to qualify for third-party 

certification, meet buyer requirements and have broader marketing options.  Moreover, specialty crop producers with 

documented food safety programs reduced financial risk.    A long-term outcome of the project was reducing the risk of 

Washington specialty crops being linked to food recalls and foodborne outbreaks.   

 

PROJECT APPROACH 

 
Project Activity Amended Completed 

Assemble GAPs Team  Oct 2011 

GAPs Team Meetings WSDA Education and Outreach 

staff met regularly with WSDA 

GAP/GHP audit staff to plan 

events, strategize the project, and 

write and edit the manual.  

WSDA GAP/GHP IT 

representative worked closely 

with Education and Outreach 

staff to develop web-based 

resources, such as the initial 

contact listing and email links, 

the online Q&A, and the web-

based audit request wizard, and to 

update web information. 

Throughout project 

Conduct On-Farm Auditor 

Training 

Four 2-day trainings were 

provided to auditors, with a 

classroom component and 

attendance at on-farm pre-audit 

grower assessment events. 

Auditors attended 3 additional 

pre-audit grower assessment 

events (without a classroom 

component) to provide them with 

insight and experience on diverse 

farms.  (Four 2-day or eight 1-day 

August 2014 
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trainings were originally 

scheduled.) 

Auditors also received Bridging 

the GAPs training at their annual 

refresher course meetings.  

Conduct On-Farm Grower Pre-

Audit Assessments 

7 pre-audit grower assessments 

were completed in different 

regions of the state.  (Four were 

originally planned)   

WSDA also conducted 2 

roundtable events for growers and 

auditors in regions of the state 

where host farms could not be 

found for on-farm events. 

June 2014 

Contribute Feedback and 

Comments to National Level 

Food Safety Discussions 

Ongoing. WSDA used this 

project to share information and 

encourage growers to provide 

comments during FSMA 

comment period, and to gather 

questions and feedback from 

growers to inform WSDA’s 

comments.  WSDA staff 

attending national meetings and 

local listening sessions shared 

questions and concerns from 

growers throughout the project. 

Sept 2014 

Develop GAP/GHP Training 

manual for small to mid-size 

specialty crop growers and 

processors 

Spanish and English versions, in 

hard copy binders with flash 

drive templates and documents, 

and online version with 

interactive Table of Contents and 

live links 

Sept 2014 

Design and conduct surveys for 

sales impact and customer service 

Adapted WSDA farm survey to 

include GAP questions 

(conducted Spring 2014), and 

surveyed project participants at 

and after events (throughout 

project) 

June 2014 

Develop online wizard for 

GAP/GHP 

Part 1:  Info webpage and Q&A 

for farmers on GAP/GHP 

standards and audit process 

Part 2:  Online audit request form 

June 2012 

 

 

Sept 2014 

Post training manual online  Sep 2014 

 

 

 

Project Activity Descriptions: 

 Pre-audit grower assessments for small, mid-sized, and diversified specialty crop farms provided opportunities for 

host farms to receive auditor feedback on their food safety practices, and to serve as leaders and examples in their 

region, as they invited farm peers and auditors to their farm to learn more about on-farm food safety.  At each 

event, growers and auditors walked the farm, discussed key issues with WSDA educators, and learned ways that 

farms of that type, scale and region could meet the GAP standards in cost-effective ways. WSDA educators and 

auditors were able to share real-life examples of worker sanitation facilities, hand wash stations, harvest and field 

packing practices, compost systems, and produce washing and storage areas, allowing them to discuss with 

growers the food safety implications of the various models, along with ways growers can cost-effectively adapt 
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practices to improve food safety on their farms. These events also served as a forum for WSDA to share 

information and updates on FSMA implementation, Washington State Food Code provisions that affect small 

farms, and to discuss market demand and reasons for food safety planning and certification. 

Two of the pre-audit grower events were provided with Spanish-language interpreters, and with particular 

attention to demonstration as a teaching method, in order to better reach Latino growers. At both events, a 

bilingual GAP/GHP auditor was in attendance to answer questions and clarify GAP standards. The Yakima event 

was presented with WSU Small Farms Team partners who provided assistance with planning, farmer recruitment, 

materials translation (including a Spanish language food safety glossary), and on-site interpretation. The Viva 

Farms event in Mt. Vernon was a partnership with Viva Farms, and reached both a Spanish and English-speaking 

audience. This event was presented in conjunction with an RMA-funded Wholesale Success training which was 

held on the following day. 

 7 pre-audit grower assessments were completed in regions spanning the state  

 189 farmers and other constituents participated  

 40 auditors participated 

 

  
WSDA GAP/GHP auditors discussing and 

learning about outdoor packing areas at 

Skagit Flats Farm. 

WSDA Educator and GAP/GHP auditor 

teaching field-side at Pheasant Fields Farm. 

Farms responded well and joined in with their questions, concerns and plans for food safety planning and 

implementation. Host farmer Nikki Johanson sent the following thank you by email to the project coordinator:   

 

I want you to know how much I and a lot of others appreciated you coming to Kitsap.  Look out, it’s just 

the beginning. We will call on you again for help as we write those policies, etc. The training here has 

created all kinds of dialog and a ripple effect. And there’s a new conversation about it every week. It is a 

pleasure for me to write about and talk about the very positive things your team is doing for small 

farmers in WA (and, I’m good at talking). You know I was a bit apprehensive having you come HERE, but 

it’s the best thing I’ve ever done for Kitsap farms and farmers. 

 

 

 Producers’ Roundtables gathered growers, auditors, educators and buyers to discuss market and regulatory 

requirements for food safety, with a focus on better understanding the constraints and opportunities associated 

with each of the different participants’ businesses. The Spokane Roundtable also provided three different types of 

buyers the opportunity to share why food safety certifications are useful to them, and what they expect from 

growers in relation to on-farm food safety. 

o Producers’ Roundtable on GAPs in Moses Lake October 28, 2013 

o Producers’ Roundtable on GAPs in Spokane May 7, 2014  

o 44 farmers, processors, buyers, and advocates attended 

o 2 auditors participated 

 

The roundtable model was adopted during Year 2 of the three year project because there had been a shortage of 

farms willing to host on-farm events in some parts of the state. As a result WSDA held roundtable meetings in 
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place of on-farm events in areas not served by on-farm events.  As growers became more familiar with the 

project, WSDA found that farmers preferred on-farm events and more growers stepped forward to host. 

Therefore, only two roundtable events were held, and others were able to be provided as growers appear to 

prefer—on-farms. 

The following quote came from one Producers’ Roundtable participant, whose farm’s market-participation was 

subsequently featured in a local news story: 

Hello, 

Jackson Farm was featured on KREM today. Here is a link to the story. 

http://www.krem.com/longform/news/local/good-news/2014/10/10/jackson-farms-offer-fresh-school-

lunches/17058517/ 

This all came together starting with the meeting (Roundtable) in Spokane in March, so thank you for all 

of your efforts at the state level.  

Dan 

 GAP/GHP Auditor professional development and partnership 

 In total WSDA GAP auditors participated in one or more components of this project 109 times (some 

auditors came to multiple events), whether that was by attending trainings, joining a farm-walk, or 

speaking at an event. Some auditors participated in several different kinds of activities.  Auditor trainings 

provided auditors with opportunities to see practices on small, diversified farms in different regions of the 

state, including rustic outdoor packing areas, common storage and transport practices, and basic 

documentation systems, and discuss simple, cost-effective ways these growers can meet the GAP/GHP 

standards within their constraints of cost, staffing, and space.  Auditors were also able to see and discuss a 

variety of place-specific food safety issues such as flooding and over-wintering birds. Auditor trainings 

were designed as two-session events, most with a first session on Day 1with a WSDA educator leading a 

presentation and discussion about the specific agriculture, climate, markets and food safety challenges for 

the specific geographic region, and Day 2 tied to an on-farm grower/auditor education event. This 

allowed WSDA to provide on-farm education to more growers and auditors in more areas of the state 

(rather than having some host auditors only and others host only growers).  This evolution occurred 

because the farm host of the first auditor training asked if he could invite other area farmers, and WSDA 

found that the cross-pollination and discussion increased learning and trust-building for all participants. 

 WSDA presented on Bridging the GAPs at annual WSDA GAP/GHP auditor refresher courses each year 

of the project.  

o Year One: WSDA Education and Outreach staff introduced the project, discussed grower types, 

regional food safety issues (like flood plains and wintering geese), and language that works when 

talking about food safety with small-scale diversified growers.  The language section provided 

excellent conversation about how different types of farmers think and talk about “commodities” 

vs. “crops” or “food,” “farms” vs. “operations,” etc., and worked to encourage auditors to use 

plain language when out in the field, as a way of translating the audit language to farmer practice 

and style. 

o Year Two: WSDA Education and Outreach staff discussed the FSMA comment process and 

upcoming implementation, including potential impacts on farms being served by this project. The 

group also provided an update on the Bridging the GAPs project and discussed Bridging the 

GAPs resources for them to share with growers:  the project website, online Q&A, Spanish 

language audit checklist. WSDA staff discussed other food safety topics that affect growers, 

including the 2009 FDA food code fact sheet and a state-level cut leafy greens fact sheet, so that 

auditors would be able to knowledgeably discuss related topics that might come up in farm audits. 

o Year Three:  WSDA Education and Outreach staff shared updates on Bridging the GAPs project 

end stages and introduced the Bridging the GAPs Farm Guide, encouraging them to use the guide 

as a resource and direct farms with pre-audit inquiries to the guide. The group also discussed 

Harmonized GAP standards and new developments in water testing expectations. 

 Four auditors were featured in educational/technical assistance videos, available in English and Spanish 

http://www.krem.com/longform/news/local/good-news/2014/10/10/jackson-farms-offer-fresh-school-lunches/17058517/
http://www.krem.com/longform/news/local/good-news/2014/10/10/jackson-farms-offer-fresh-school-lunches/17058517/
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 Three auditors contributed significantly to the development of the Bridging the GAPs Farm Guide, as 

well as the online Q & A 

 

Summary of Auditor Trainings, Grower Pre-audit Assessments, and Producers’ Roundtables  

 

May-14 Event/Workshop Auditors Farmers & others 

Imperial's Garden Grower pre-audit assessment  9 9 

Yakima F & V Office Auditor Training 11  

    

Williams Hudson Bay Farm Grower pre-audit assessment 6 6 

Pasco F & V Office Auditor Training 10  

    

Spokane region 

Producers Roundtable on Food 

Safety 1 40 

    

Mar-14       

Cultivating Success On-farm food safety workshop 1 24 

Snohomish/Pierce County    

Dec-13       

Viva Farms Grower pre-audit assessment 2 40 

    

Oct-13       

Alvarez Farms Grower pre-audit assessment 2 8 

    

Oct-13       

Moses Lake 

Producers' Roundtable on Food 

Safety 1 3 

    

May-13       

Local Roots Grower Pre-audit assessment 8 19 

 Auditor Training 8  

Apr-13       

Pheasant Fields Grower pre-audit assessment 4 30 

    

Aug-13       

GAP Auditor Refresher Project introduction; Q & A 15  

    

Aug-12       

GAP Auditor Refresher Project update, Q & A 15  

    

Mar-12       

Seattle Auditor training 7  

Skagit Flats Grower pre-audit assessment 7 5 

   Auditors Farmers & others 

 Total 109 188 
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Bridging the GAPs Farm Guide Development 

As the culmination of the project, based on key questions and experience gained throughout the project, WSDA 

developed the Bridging the GAPs Farm Guide, a friendly, attractive, clear and simple manual to help farms meet 

GAP/GHP standards and improve food safety practices on their farms.  WSDA hired a photographer to join them on 

host farms to obtain photographs of real-life on-farm practices and systems that target readers would relate to. The 

guide highlights on-farm examples from Washington’s small farms, shares auditor tips for making the process go 

more smoothly, highlights frequently-asked farmer questions, and shares a variety of options for meeting GAP/GHP 

standards.  It is presented in the order of the USDA GAP/GHP Audit Checklist, to help growers build systems and 

documentation that will be simple for auditors to review during an audit. The guide is available in English and 

Spanish, in binder form, with sample documents and templates from a range of sources, and each guide is provided 

with a flash drive of Word files of the templates so that farmers can easily adapt them for their own use.  These guides 

and templates are all available for download on WSDA’s website at: 

http://agr.wa.gov/Inspection/GAPGHP/Guide.aspx.  WSDA printed 500 copies of the English guides and 100 copies 

of the Spanish guides. Guides are being distributed at conferences and events in Fall of 2014 and into the future, until 

all have been distributed. 

 

    
 

Additional Resources to Support On-Farm Food Safety Planning: 

 An on-line Q & A captured the complex kind of questions that small, diversified farms have when trying 

to adapt the GAP standards to these kinds of operations;  

 Online wizard to assist growers with planning for and scheduling an audit;  

 Dissemination of two short instructional videos, both in English and Spanish.  

 

Contributions to regional and national discussions regarding market and regulatory requirements for food safety, 

both current and future: 

In addition to planned events to meet the specific grant deliverables, WSDA staff gave presentations at the following 

regional conferences to promote the project and disseminate GAP information: 

 

o Cultivating Success, March 4, 2014 

o Whatcom Sustainable Ag Conference March 7, 2014 

o Camino al Exito, or Road to Success, February 4, 2014 

o Bainbridge Graduate Institute, December 4, 2013 

o Washington State Farm Bureau Annual Meeting, October 18-20, 2013 

o Jefferson/Clallam County Farm to Table presentation, April 16, 2013 

o WSU Small Farms Team Retreat short presentation, March 21-22, 2013 

o Organicology Conference presentation, Portland, OR, February 7, 2013 

o Bainbridge Graduate Institute webinar presentation to students, November 28, 2012 

http://agr.wa.gov/Inspection/GAPGHP/Guide.aspx
http://agr.wa.gov/Inspection/GAPGHP/GAPGHPQA.aspx
http://agr.wa.gov/inspection/GAPGHP/requestforaudit.aspx
http://agr.wa.gov/Inspection/GAPGHP/GAPGHPQA.aspx
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o Washington State Farm Bureau Annual Meeting presentation, Yakima, WA, November 14, 2012 

o Tilth Conference presentation, Pt. Townsend, WA, November 11, 2012 

 

 

WSDA collaborated with USDA staff on delivery of training and education, especially regarding bi-lingual 

educational resource development and gaining clarity on GAP standards in practice.  This collaboration also provided 

feedback to USDA about the needs and concerns of small and diversified growers as they attempt to meet GAP/GHP 

standards. 

WSDA staff shared information about FSMA implementation at all stages of the project, including sharing comment 

period information and copies of proposed rules, and encouraged growers to comment.  Additionally, WSDA 

educators were able to take comments and concerns expressed during these events by small growers, and share them 

in national meetings and local FDA listening sessions.   

 

GOALS AND OUTCOMES ACHIEVED 

 The project team conducted four full-day, introductory “Session I” workshops, five follow-up “Session II” workshops and 

one “Session III” follow-up workshop.  The target for workshop participation was achieved.  During the project, 214 

participants (target 210) attended Good Agricultural Practices workshops.  At each workshop, evaluations were 

distributed to examine measureable outcomes and project impacts.   

 The majority of participants (74-84%) strongly agreed or agreed that the Session I workshop would be 

useful in conducting farming practices that incorporate GAPs either informally or formally (Table 5).   

 Furthermore, 63-90% strongly agreed or agreed that Session I information would be useful in 

communicating about GAPs in their operations or when working with other groups or individuals related  

GAPs, food safety and direct marketing issues (Table 5).   

 Finally, 90-93.3% of participants strongly agreed or agreed that the goals of the Session I workshop 

were achieved (Table 6) and 80-100% of Session II and Session III participants felt the goals of the 

workshops were achieved (Table 10). 
 

The project goal was to increase the number of specialty crop growers with a completed operational risk assessment and 

increase implementation of accurate recordkeeping systems.  These are long-term goals for many growers; there are a 

variety of topic areas within a GAPs food safety system that must be addressed.  The project team worked with growers to 

prioritize areas for implementation or improvement based on their completed risk assessment.  The project team worked 

with growers to set annual goals to make progress towards GAPs implementation and accurate recordkeeping.   

 

Progress for on-farm risk assessment among specialty crop growers (Tables 4 and 8 at the end of this report).   

The data collected through workshop evaluations indicated that 84 specialty crop growers participating in the project 

either completed a risk assessment (42) and 42 were making progress on their risk assessment.  For session II participants, 

33-39% indicated that the status of their risk assessment had changed after attending the GAPs Session I workshop.  For 

Session III participants, 50% indicated their risk assessment status changed between GAPs workshops.  

 

Progress for on-farm GAPs recordkeeping among specialty crop growers (Tables 4 and 8 at the end of this report).   

The data collected through the workshop evaluations indicated that 85 specialty crop growers participating in the project 

were currently addressing or implanting recordkeeping for GAPs; 48 indicated recordkeeping was currently addressed and 

37 were implementing recordkeeping practices.  For Session II participants, 37-48% indicated that recordkeeping status 

had changed after attending the GAPs Session I workshop.  For Session III participants, two-thirds (67%) indicated their 

recordkeeping status changed between GAPs workshops. 

   

 

Potential for additional long-term outcomes and impacts from the GAPs project (Table 11 and 12at the end of this 

report): 

Several growers indicated interest in risk assessment, recordkeeping and specific food safety practices.  Development of 

food safety programs in any operation is a cyclical process.  Due to the dynamic crop and food production environment, 
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food safety systems must be assessed and adjusted regularly.  Therefore, the project impacts are likely to continue for 

many years after completion of the workshop programs associated with this project.  Follow-up evaluations with growers 

are planned to continue to assess project outcomes and impacts.  The project team determined that follow-up evaluations 

should be performed after completion of the project due to significant changes proposed in the original and supplemental 

versions of the proposed produce rules.  The final rule will have a significant effect on GAPs practices, so establishing 

additional baseline data closer to the release of the final rule would be advantageous.  Furthermore, growers may delay 

adopting some GAPs practices until final regulatory expectations are released, especially related to manure management 

and irrigation water management and testing. 

  

The project goal was to increase the number of specialty crop growers with a completed operational risk assessment and 

increase implementation of accurate recordkeeping systems by offering a series of food safety workshops focusing on 

increasing knowledge and awareness and implementation of food safety practices in specialty crop operations.  

Additionally, it was anticipated that growers would adopt additional GAPs practices as a result of participating in the 

workshops.   

 

At Session I workshops, participants indicated their intent perform several items as a result of attending the workshop 

(Table 3).  In both years, 73-79% of participants indicated they would share information gained with others.  In 2012, the 

second and third most frequent categories were improving food safety GAPs (59%) and gathering more information 

(56%) followed by the goals of the workshop implementing food safety GAPs and risk assessment (47%) and 

recordkeeping (47.8%).  In 2013, gathering more information was also a frequent response (79%) followed by the goals of 

the workshop implementing food safety GAPs and risk assessment (52-63%) and recordkeeping (63%).  Participant 

responses indicated that the curriculum content aligned to increase knowledge and awareness among participants to 

consider completion of a GAPs food safety assessment and implementation of recordkeeping.  

 

Evaluation data from Sessions II and III correlated with responses from Session I.  The largest response category for 

progression on food safety practices related to GAPs between workshops was the implementation of employee training 

(sharing information with others), followed by risk assessment and recordkeeping (project goals).  Among specific food 

safety practices that were implemented between workshops, highest response categories were:  wildlife and animal 

assessment, adding or changing hygiene signs, chemical storage assessment and monitoring, harvest, storage and 

transportation sanitation, pest control and worker hygiene facilities monitoring (Tables 11 and 12). 

Standard logic model concepts indicate that groups utilize increased knowledge and awareness in order to implement 

behavior change and subsequent long-term outcomes.  Therefore, the Session I workshop focused on increasing 

knowledge and awareness while the Session II and III workshops focused on advancing risk assessment completion and 

implementation of recordkeeping as well as other food safety GAPs practices.  

  

Awareness and Knowledge among Participants based on evaluation data: 

Participants documented increased knowledge and awareness in several, specific categories from Session I workshop 

topics.  In 2012, the top five categories that participants increased knowledge and awareness by one or more levels were 

the same:  manure management, irrigation water management and testing, as well as overall GAPs.  Marked knowledge 

and awareness (an increase of two or more levels) were also noted for the 10-14% of participants in the areas of:  third-

party certification, food safety, regulatory aspects, risk management and harvest/post-harvest sanitation.  It is worthy to 

note that at Session I in 2013, over 50% of participants documented an increase in knowledge and awareness in 13 

of 15 categories measured.  This may indicate that proposed regulatory approaches in some specific areas differed or 

were more specific than previously recommended and/or third-party GAPs expectations.  The top five categories that 

participants documented marked increases (two or more levels) in the following areas:  manure management, irrigation 

water management, food safety regulatory aspects, preventive controls, sanitation programs, food safety and allergen 

controls. 

 

Evaluations documented that participants gained awareness of food safety issues that would be communicated to 

others.  From Session I, an increase from 2012 to 2013 was reported by participants regarding transferring information 

from the workshop to other people.  In 2012, half of the participants indicated they would transfer information gained at 

the Session I workshop to 1-9 other individuals.  In 2013, 26% indicated they would transfer information to 10-24 
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individuals and 21% indicated they would transfer information to 25-49 individuals and 1-9 individuals respectively 

(Figure 4).  This increase in information transfer may have been related to the release of the proposed produce rule in 

January of 2013 and the open comment period on this proposed rule during the workshops.  For Session II in both 2011 

and 2013, the most frequent response was the transfer of information to 1-9 people.  For Session III, participants most 

frequently indicated that information would be transferred to 10-24 people.   

 

Economic benefits frequently reported by participants included keeping existing customers (56-66%) and gaining 

new customers (41-50%) (Table 9).  Furthermore, 3 participants from Session II and III workshops indicated that they 

received third-party GAPs certification after attending the Session I workshop and 28 intended to become third-party 

GAPs certified.  Several (27) Session II and III participants had already received third-party certification; Session I 

evaluation data indicated that almost half of participants intended to improve food safety practices, which would indicate 

that growers continue to strengthen their food safety practices even though certification is achieved. 

 

Baseline Data and Achievement of Target Goals for Completion of Risk Assessment and Implementation of 

Recordkeeping: 

Project targets were exceeded when compared to baseline data.  For specialty crop producers evaluated at Sessions II 

and III (83), 30 participants reported a change in status for risk assessment activities and 35 participants reported a 

change in status for GAPs recordkeeping (target of 27 participants based on calculations from previous baseline data).  

Baseline data from previous GAPs projects indicated that one-third of evaluated participants were in-progress or 

completed risk assessments and GAPs recordkeeping practices (see original project proposal benchmark).   Applying this 

baseline to data collected from participants at Session I and II indicated that 27 participants (one-third of those evaluated) 

should report a change in status for risk assessment and recordkeeping activities.   

 

BENEFICIARIES 

The project outcomes reached several specialty crops of economic importance in Washington.  Project workshops 

reached a wide range of specialty crop producers, based on evaluation of participant demographics.  Participants from 

small and large operations attended the workshops and represented both beginning and experienced growers.  Farm 

owners, managers and employees represented 65-83% of workshop attendees.  Others involved with specialty crop 

production that attended the workshop included field consultants, managers and employees of farmer’s markets, packing 

facilities and distribution centers.  

 

A broad range of specialty crops were marketed by workshop participants.  In 2012 for Session I, 33% of participants 

marketed tree fruit, 29% marketed berries, 22% root crops, 19% leafy greens, 13% herbs and tree nuts (2.5%); for 2013, 

more participants marketed berries, leafy greens, herbs and tree nuts compared to 2012 (Figure 3). 

 

Participant Demographics: For Session I in 2012 and 2013, 42-53% of participants were farm owners, managers or 

employees. Both beginning and experienced growers attended the workshops.  In 2011 for session 1, individuals with less 

than 1 to 4 years represented 34% of attendees and the remainder was fairly evenly distributed between the remaining 

categories; in 2012, over 20% of participants reported having 1–4 years, 5-9 years and 10-19 years of agricultural 

experience.   

 

For Session II, participants with less than 1-4, 20-29 and 30-39 years of experience represented the most frequent 

categories for agricultural experience in 2011 and for 2012, 1-4, 5-9 and 10-19 years were the most frequent (Figure 5).  

For session II, participants were fairly well distributed (Figure 5).  Session III also represented a broad range of 

agricultural experience among participants (Figure 5).   

Workshop participants represented growers with small and large farms.  For Session I, in 2012, growers with less than 10 

acres represented the largest category (25%), with 5-11% of participants representing the following categories (50-249, 

500-2500 and more than 2500).  In 2013, a higher percentage of growers with large acreage attended Session I, 57% 

responsible for 50 - >2500 acres (Figure 2).  For session II, similar distributions were observed in both years.  Session III 

was attended mostly by participants with 50-250 acres (Figure 6). 

 

LESSONS LEARNED 
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The project team learned that it is important to listen to the needs of the stakeholders.  The originally proposed workshop 

format and timing of the third workshop (a field day focused on audit preparation during the field season) did not align 

with grower needs.  Additional Session III workshops in 2013 were not held due to the release of the proposed produce 

rule; this proposed rule represents significant changes for certain GAPs practices, and it was anticipated that many 

participants would wait until more clarity was gained regarding regulatory expectations.  Previous experience with 

delivering GAPs workshops and evaluation data has indicated that workshop attendance peaks in response to outbreaks or 

when regulatory/third-party recommendations are adjusted or released.  The project team has observed when uncertainty 

about expectations increases, workshop attendance and willingness to adjust farming practices declines until further 

recommendations or rules are released. 

 

The team learned that there is a great deal of confusion among growers regarding differences between food safety “best 

practices”, regulatory requirements and third-party certification programs.  The term “GAPs” is used loosely or has 

associations with all three of those areas which led to challenges in communication and education about GAPs.  The team 

developed tools to describe and compare these areas that were used in Sessions II and III workshops. 

In the final year of the project, a statistical analysis was performed to investigate relationships between participant 

demographics and aspects of GAPs implementation.  Although the evaluation dataset had a respectable response rate 

(67% of participants completed evaluations), the Chi-square analysis for individual questions often indicated that 

insufficient responses were available in certain categories to support a legitimate statistical conclusion.   

 

A significant conclusion from the project based on participant demographics is that food safety training is needed 

among a broad range of specialty crop producers.  Participants included a variety of specialty crop producers (new and 

experienced) responsible for 1 to over 2500 acres (See Figures 1-3 and 5).   

 

Several participants represented large specialty crop operations and several had already received third-party certification.  

This emphasizes the conclusion that food safety training is a progression rather than a “destination”.  The project team 

emphasizes a “food safety journey” to participants. 

 

CONTACT PERSON 

Karen Killinger, Ph.D.  

509-335-2970 

Karen_killinger@wsu.edu 

 

ADDITIONAL INFORMATION 

In-kind match for this project was $51,106.00. Indirect costs were waived by Washington State University, which were 

calculated at 49.5%. 

 

Evaluation data is provided as a component of this report and will be used to generate appropriate publications.  It is 

anticipated that follow-up evaluations and interviews will also be performed as the proposed produce rule is finalized to 

ascertain additional baseline data prior to response to regulatory expectations.

mailto:Karen_killinger@wsu.edu
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Session I – 2012 & 2013 

Figure 1. Number of years of agricultural experience of participants in session I workshop 2012 (n=119) and 2013 (n=19).  

  

NR means no response. 
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Figure 2. Number of acres that participants are responsible for in session I workshop 2012 (n=119) and 2013 (n=19).  

  

NR means no response. 
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Figure 3. Products grown and marketed by participants in session I workshop 2012 (n=168) and 2013 (n=39).  

  

NR means no response. 

26%

21%

2%

16%
14%

10%

13%

0

5

10

15

20

25

30

35

40

45

50

Tree fruit Berries Tree
nuts

Root
crops

Leafy
green

Herbs Others

N
u

m
b

e
r 

o
f 

P
e
o

p
le

Products

2012

8%

15%

21%

5%

13%

18%

13%

8%

0

1

2

3

4

5

6

7

8

9

NR Tree
fruit

Berries Tree
nuts

Root
crops

Leafy
green

Herbs Others

N
u

m
b

e
r 

o
f 

P
e
o

p
le

Products

2013



 149 

Figure 4. Number of people to whom participants will likely transfer information from the session I workshop in 2012 (n=119) and 2013 (n=19).  

  

NR means no response.

2% 0%

51%

22%

8%
3%

14%

0

10

20

30

40

50

60

70

NR 0  1-9  10-24  25-49  50-99 >100

N
u

m
b

e
r 

o
f 

P
a
rt

ic
ip

a
n

ts

Number of People

2012

5% 5%

21%

26%

21%

11% 11%

0

1

2

3

4

5

6

NR 0  1-9  10-24  25-49  50-99 >100

N
u

m
b

e
r 

o
f 

P
a
rt

ic
ip

a
n

ts

Number of People

2013



 150 

Figure 5. Number of years of agricultural experience of participants in session II (n=54), III 2012 (n=6), and 

session II 2013 (n=23) workshop. NR means no response. 
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Figure 6. Number of acres that participants are responsible for in session II (n=54), III 2012 (n=6), and 

session II 2013 (n=23) workshop. NR means no response. 
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Figure 7. The products that participants grow and market in session II (n=54), III 2012 (n=6), and session II 

2013 (n=23) workshop. 
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Figure 8. Number of people to whom participants will likely transfer information from the workshop of 

session II (n=54), III 2012 (n=6), and session II 2013 (n=23). NR means no response. 
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Table 1. Profession of participants in session I workshop 2012 (n=131)* and 2013 (n=19)*. 

 Percentage and Number of Responses 

Profession 2012 2013 

Farm owner 17.6% (23) 21.1% (4) 

Farm employee 10.7% (14) 10.5% (2) 

Farm foreman or manager 13.7% (18) 21.1% (4) 

Manager (Farmer's market/ 

packer/ food distributer) 
8.4% (11) 0.0% 

Employee (Farmer's market/ 

packer/ food distributer) 
2.3% (3) 15.8% (3) 

Field consultant 9.2% (12) 10.5% (2) 

Research/ Extension 6.9% (9) 0.0% 

Other 16.0% (21) 21.1% (4) 

Regulatory/gov't 3.1% (4) 0.0% 

Student 12.2% (16) 0.0% 

*Total responses used for percentage calculation.
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Table 2. Level of awareness or knowledge of topics prior to and after session I workshop in 2012 (n=119) and 2013 (n=19). 

 2012  2013 

Category 

Percentage reporting 

increased knowledge 

(%) a 

Percentage reporting 

marked increase in 

knowledge (%)b 

 

Percentage reporting 

increased knowledge 

(%)a 

Percentage reporting 

marked increase in 

knowledge (%)b 

GAPs 61.4 16.0  63.2 15.8 

Risk Management 55.1 12.7  57.9 10.5 

Food Safety 51.3 6.7  63.2 21.1 

Food Safety 

Regulatory Aspects 
49.6 13.5  73.7 26.3 

Manure Management 74.0 29.4  68.4 31.6 

Irrigation Water 

Management 
68.9 21.0  78.9 26.3 

Irrigation Water 

Testing 
72.3 24.4  68.4 15.8 

Worker Health & 

Hygiene 
33.6 3.4  68.4 10.5 

Harvest and Post-

Harvest Sanitation 
53.0 10.1  63.2 15.8 

Third-Party 

Certification 
43.7 14.3  31.6 15.8 

Traceability 45.3 8.4  42.1 10.5 

Preventive Controls - -  66.7 22.2 

Allergen Controls - -  50 16.7 

Recall Management - -  50 11.1 

Sanitation Programs - -   50 22.2 

*Categories were not included.  a  Column indicates percentage of participants reporting a one-level increase   b Column indicates percentage of participants reporting two or more level increase
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Table 3. Indication of one or more things that participants intend to do at work as a result of 

attending session I workshop in 2012 (n=119) and 2013 (n=19). 

 Number of People 

Category 2012 2013 

Implement food safety/ GAPs 56 10 

Improve food safety/GAPs 70 9 

Share information provided 87 15 

Risk Assessment 56 12 

Risk Reduction 52 9 

Risk Monitoring 46 8 

Test Water Quality 45 14 

Recordkeeping 57 12 

Gather more information 67 15 

   

 

Table 4. Participants’ status of the farming systems or interests from session I workshop in 2012 

(n=119) and 2013 (n=19). 

 

Number of 

Response (n) 

Performance 

of a GAPs 

Assessment 

Performing 

aspects of 

GAPs 

Recordkeeping 

for GAPs 

GAPs Third-

Party 

Certification 

2012 Completed 23 - - 23 

 

Currently 

addressed 
*- 16 21 - 

 Implementing - 40 38 - 

 Interested 67 32 31 60 

 Not Interested 5 6 6 9 

      

2013 Completed 3 - - 3 

 

Currently 

addressed 
- 2 3 - 

 Implementing - 6 4 - 

 Interested 10 6 6 8 

  Not Interested 1 0 0 2 

*Categories were not included in the workshop.  
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Table 5. The session I workshop provided information on GAPs that would be useful in the 

following categories by participants in 2012 (n=119) and 2013 (n=19). 

 

Number of 

Response 

(n) 

Conducting farming 

practices that 

incorporate GAPs 

either informally or 

formally 

Communicating 

about GAPs and 

food safety issues 

with others in my 

operation 

Working with other 

group or individuals 

on issues related to 

GAPs, food safety 

and direct 

marketing issues 

2012 *NR 5 3 4 

 

Strongly 

agree 
39 44 40 

 Agree 62 64 65 

 Neutral 13 8 9 

 Disagree 0 0 1 

     

2013 NR 4 4 4 

 

Strongly 

agree 
10 10 11 

 Agree 4 2 1 

  Neutral 1 3 3 

*NR means no response.   

 

Table 6. If the goal of the workshop has been met in session I workshop 2012 (n=119) and 2013 

(n=19). 

 
The goal of workshop that was met 

Number of Response* (n) 2012 2013 

Strongly agree 35 10 

Agree 76 7 

Neutral 3 1 

*No response disagreed, and 5 people from 2012 and 1 person from 2013 did 

not respond. 

 

Table 7. Profession of participants in session II (n=54), III 2012 (n=6), and session II 2013 

(n=23) workshop. 

  Percentage and Number of Response (n) 

Profession II-2012 III-2012 III-2013 

Farm owner 27.8% (15) 66.7% (4) 30.4% (7) 

Farm employee 9.3% (5) 0% 17.4% (4) 



 159 

Farm foreman or 

manager 
29.6% (16) 16.7% (1) 17.4% (4) 

Manager (Farmer's 

market/ packer/ food 

distributer) 

1.9% (1) 0% 8.7% (2) 

Employee (Farmer's 

market/ packer/ food 

distributer) 

1.9% (1) 0% 4.3% (1) 

Field consultant 5.6% (3) 0% 8.7% (2) 

Research/ Extension 3.7% (2) 0% 0% 

Other 13.0% (7) 16.7% (1) 13.0% (3) 

Student 1.9% (1) 0% 0% 

 

Table 8. The status or interest of participants for the farming systems in session II (n=54), III 

2012 (n=6), and session II 2013 (n=23) workshop. 

  

Number of Response 

(n) 

Performance 

of a GAPs 

Assessment 

Performing 

aspects of 

GAPs 

Recordkeeping 

for GAPs 

GAPs 

Third-Party 

Certification 

Session II 

2012 

Completed 10 - - 13 

Currently addressed *- 14 17 - 

 Implementing - 23 19 - 

 In-Progress 24 - - 10 

 Interested 17 14 16 26 

 Not Interested 0 0 0 2 

 

Status has changed 

since first GAPs 

workshop 

18 21 20 13 

      

Session III 

2012 

Completed 1 - - 2 

Currently addressed - 2 2 - 

 Implementing - 4 4 - 

 In-Progress 4 - - 1 

 Interested 2 0 0 3 

 Not Interested 0 0 0 0 

 

Status has changed 

since first GAPs 

workshop 

3 4 4 2 

      

Session II 

2013 

Completed 5 - - 5 

Currently addressed - 7 5 - 

 Implementing - 12 14 - 

 In-Progress 14 - - 7 
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 Interested 4 2 3 5 

 Not Interested 1 1 1 6 

  

Status has changed 

since first GAPs 

workshop 

9 11 11 5 

*Categories were not included. 

 

Table 9. Categories of information from the workshop that would assist participants’ business 

in session II (n=54), III 2012 (n=6), and session II 2013 (n=23) workshop. 

  

Category 

Number of Response (n) 

II-2012 III-2012 II-2103 

Gain new customers 22 3 10 

Enter new markets 14 3 8 

Create new jobs 6 1 3 

Keep existing customers 30 4 15 

Create new products 4 0 2 

Retain jobs 12 1 4 

Retain/reestablish lost 

customers 
5 0 3 

Create new services 6 0 1 

Avoid unnecessary 

investments 
17 0 6 

 

Table 10. If the goal of the workshop has been met in session II (n=54), III 2012 (n=6), and 

session II 2013 (n=23) workshop. 

  

Number of Response* (n) 

The goal of workshop was met 

II-2012 III-2012 II-2013 

Strongly agree 16 2 14 

Agree 27 4 7 

Neutral 3 0 2 

*No negative response for all sessions, and there were 8 people did not respond in session II 2012. 
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Table 11. Progression on food safety practices related to overall GAPs program and personnel in session II (n=54), III 2012 (n=6), and session II 

2013 (n=23) workshop. 

  Implemented Prior to Workshop 1  Implemented After Workshop 1 Intended to Implement Not Applicable 

Number of 

Response (n) 
II 2012 III 2012 II 2013 II 2012 III 2012 II 2013 II 2012 III 2012 II 2013 II 2012 III 2012 II 2013 

Overall GAPs 

program 
17 2 9 6 1 1 19 2 8 1 0 2 

Employee Training 24 3 12 8 5 2 9 0 6 5 0 1 

Recordkeeping 27 2 11 5 3 2 13 1 6 1 0 1 

Risk Assessment 19 2 10 6 2 5 17 0 5 1 0 1 

Worker Health & 

Hygiene Training 
31 3 11 5 4 0 7 0 9 2 0 1 

Worker Health and 

Hygiene Facilities 

Monitoring 

22 3 9 6 3 0 17 2 10 1 0 1 

Adding or 

Changing Hygiene 

Signs 

18 2 9 6 3 2 18 1 9 2 0 1 

Traceability 

Activities 
24 2 11 3 1 1 16 3 6 1 0 3 

Received 3rd-party 

certification for 

GAPs/GHPs/food 

safety 

17 2 8 1 1 1 19 3 6 3 0 5 
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Table 12. Progression on food safety practices related to water, manure, and sanitation in session II (n=54), III 2012 (n=6), and session II 2013 (n=23) 

workshop. 

  

Implemented Prior to Workshop 

1  

Implemented After Workshop 

1 
Intended to Implement Not Applicable 

Number of 

Response (n) 
II 2012 III 2012 II 2013 II 2012 

III 

2012 
II 2013 II 2012 III 2012 II 2013 II 2012 III 2012 II 2013 

Water Source 

Assessment 
24 2 10 4 1 3 15 1 7 2 2 1 

Irrigation Water 

Testing 
21 1 9 2 2 1 19 3 10 3 0 1 

Manure 

Management 
13 1 9 0 2 2 6 0 6 22 2 4 

Composting 

Standard 

Procedures 

12 1 8 1 2 1 9 0 7 20 2 5 

Harvest Sanitation 27 2 10 3 4 3 13 0 7 3 0 1 

Storage Sanitation 25 2 8 4 4 2 10 0 7 4 0 3 

Transportation 

Sanitation 
25 2 8 2 4 3 11 1 7 4 0 3 

Wildlife and 

Animal 

Assessment 

14 2 11 6 5 1 17 0 8 5 0 1 

Wildlife and 

Animal 

Monitoring 

15 2 11 6 3 1 18 1 7 4 0 1 

Pest Control 31 3 15 4 2 3 7 1 1 1 0 2 

Chemical Storage 

Assessment & 

Monitoring  

28 3 14 6 2 2 7 0 1 4 1 3 
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Project Title: Tree Fruit Industry Fruit Frost Forecast 

 

Partner Organization:   Washington State Horticultural Association (WSHA) 

 

PROJECT SUMMARY  

When the major sponsor for spring tree fruit frost forecasts decided to opt out of continued sponsorship, 

Clearwest, a company created by three retired former Central Washington National Weather Service 

forecasters – with many years of experience in the tricky business of predicting springtime weather – 

turned to the industry for financial support.  Nobody possessed the experience of predicting spring frost 

events that the three Clearwest owners possessed.  The industry expressed a desire that access to this 

critical information be continued.  The additional purpose of the project was to gather metrics on program 

usage and to procure funding to insure the future of the forecasts. 

 

Spring frosts and freezes can kill the fruit buds, without which, there are no crops for that year. Advance 

notice of when and if critical temperatures will be reached is vital for growers who may then make 

preparations to combat these temperatures by using wind machines, water or supplemental heating or 

combinations of all three.  When the major sponsor was lost, the first cutback to the overall program was 

the loss of the ‘Arctic Outbreak’ forecasting which ran from Nov. 1 through March 30 each year.  The 

second cutback to the program was the loss of the morning forecast which tended to be the advance 

warning for the late afternoon forecast which was the most critical one to be maintained.  Damage to 

stone fruit buds (cherries, peaches, apricots and nectarines) occurs in temperatures above those that may 

damage apple and pear buds.  Hence, the ‘Arctic Outbreak’ forecast – a winter advisory of cold 

temperatures descending upon the growing areas – was of great importance to the stone fruit growers.   

 

The second key factor is that the Central Washington tree fruit growing area is diverse with very different 

geographic and climatic conditions being present.  North-south running river valleys intersect with west-

east river valleys with significant elevation differences; hence, weather conditions in very small 

geographic locations can be very different from those just a few miles away.  Temperature inversions, 

wind patterns, dew points, cloud cover, etc. must all be evaluated to determine when and if critical 

temperatures will be reached in diverse growing areas spanning roughly 250 miles north to south and 

approximately 1- 100 miles east to west!   

 

PROJECT APPROACH 

The goal of the project was to:  

 

1.  Provide the late afternoon/evening fruit frost forecast which was being provided;  

2.  Add back the morning forecast which was very important to grower preparedness; 

3.  Add back the ‘Arctic Outbreak’ forecasts covering the Nov. 1-March 30 winter period; 

4.  Procure permanent funding to insure the future of the program. 

 

With approximately ¾ of the annual program cost coming from SCBG funds, the balance - $11,000 

annually, was provided by industry sources.  Goals 1-3 were achieved and the full program continues to 

be offered even after the grant funds were no longer available.  Efforts to provide full funding continue 

with additional partners being sought.  

Through surveys conducted at grower meetings, the project was able to determine just how significantly 

the forecasts were being used.  In addition, data from Clearwest’s ‘800’ phone line was used to determine 

the number of calls that were received to access data, as well as the number of ‘hits’ to their website 

where the weather information was also posted.  Both revealed significant awareness of this group and 

actual use of it.   

A collateral impact that is difficult – if not impossible - to determine is the extent to which other 

commodities also use and benefit from the available information.  Fruit growers who are also wine grape 
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growers report anecdotally that they also use the weather forecasts to determine when/if protection is 

needed.  Collaterally, it is reported that many backyard gardeners use the report to protect their early 

season garden vegetables.   
 

During each of the two years of the project, WSHA and its project partners provided financial support of 

$11,000 annually.  In addition, WSHA staff managed the project and met frequently with Clearwest 

operators to gather quantitative data and confirm compliance with the project goals and deliverables.  

Project partners in addition to WSHA who also provided financial assistance were: NW Farm Credit 

Services, Washington Growers Clearing House, Bleyhl Farm Services, NW Wholesale, Inc., Yakima Pom 

Club, NCW Fieldman’s Association, Wenatchee Valley Traffic Association and Yakima Valley 

Grower/Shippers Association.  

 

The information provided would only have had direct benefit to specialty crop growers since the weather 

forecasts were designed for growers of those crops and there are no other crops grown in these areas that 

could benefit from this information.  

 

GOALS AND OUTCOMES ACHIEVED 

For the two years covered by the project, Clearwest faithfully prepared and disseminated the ‘Arctic 

Outbreak’ forecasts as well as providing the morning and afternoon detailed area forecasts.  WSHA staff 

met frequently with Clearwest to access information relative to ‘hits’ on their 800 telephone number as 

well as tracking ‘hits’ to their website.  As referenced in prior reports in detail, surveys indicated a high 

degree of awareness of these forecasts.  For example, 77% of those surveyed indicated they used the 

service; by a measure of about 4 to 1, the preferred method is to use the website as opposed to the toll free 

telephone number.  As should be expected, during years with frequent frost events, usage by either 

contact method increases over those years where the spring is relatively frost free.   

 

The only long term goal that is yet to be fully realized is to secure long term funding.  While the 

Clearwest has been fully funded since conclusion of the project, efforts are still being made to obtain long 

term commitments for funding.  WSHA staff believes this goal will be reached.   

 

As noted in the Expected Measurable Outcomes in the WSHA proposal, measuring crop loss from frost is 

nearly impossible. The aggregate results are often seen when viewing annual production information and 

especially so in years where there is both significant frost event(s) and observable damage to the buds.  

What can be said with a fair degree of certainty is that without the reporting efforts, greater damage is 

likely to ensue. The information afforded allows for adequate preparation but damage can still occur when 

critical temperatures are either reached or exceeded for an extended period of time. Failure of growers to 

be prepared, wind machines that experience mechanical problems rendering them inoperable, pumps that 

suffer mechanical or electrical interruption or fuel tanks that run dry can all result in damage that is 

beyond the scope of this project.  As noted above, metrics concerning awareness and usage were 

compiled. Website ‘hits’ varied based upon the severity of the frost season but ran from a low of 53,044 

hits to a high of 72,637 during the 2008-2012 five year time period studied.  

 

BENEFICIARIES 

The benefits are difficult to calculate.  With bud damage comes crop loss; growers are directly impacted 

by the loss of some portion of their crop.  Packers have less fruit to pack so they, too, are negatively 

impacted.  Packers are paid based upon the number of units packed, so if this is reduced, there is impact. 

Likewise, marketers are paid upon the number of units sold so crop reduction impacts them. Orchard 

workers have less hand thinning with reduced crops and fewer cherries, peaches, apricots, pears and 

apples to pick. Consumers are likely to feel the fruit shortage in the form of higher retail per pound prices.  

It would be fair to say the grower is impacted most negatively for many costs are fixed costs and go on 

whether the grower has a crop or not.  For example, the orchards must be pruned annually regardless of 
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crop size the prior year.  Insurance, taxes, fuel, crop protection measures aimed at insects and diseases 

continue, fertilizers, etc. go on annually; they are truly fixed costs.   

 

Direct economic impact is difficult to gather for the reasons noted above. The service was made available 

to the entire industry with the addition of the two services that had been previously cut prior the grant.  

 

LESSONS LEARNED 

The project allowed for the adding back of services that had been previously cut for budgetary reasons in 

the form of the winter ‘Arctic Outbreak’ forecasts and the morning forecast during frost season.  Those 

additional services have been maintained through private funding sources and have not had to be reduced; 

to continue the full level of services and fully fund them from sustainable sources continues to be a 

priority. 

 
Users tend to forget the relative importance of a fruit frost forecasting program. When a clear frost event 

is upon the grower, the service is needed and vitally important.  When frost season passes, it takes on less 

significance and funding sources tend to dry up.  What has been learned is to secure firm funding 

commitments in advance of frost season!  

 

CONTACT PERSON 

Bruce Grim 

509-665-9641 

Bruce@wahort.org 

 

ADDITIONAL INFORMATION 

All funds from the grant ($62,000) and match cash funds ($20,000) were expended in paying Clearwest 

for the services contracted for and performed.  WSHA provided grant administration services as in-kind 

and consisted of providing WSDA with quarterly reports, billing and collection of cash match funds and 

meeting with Clearwest to manage their agreed service deliverables and insure grant compliance.  WSHA 

staff prepared, disseminated and collected the survey questionnaires and compiled results.   

 

The website for Clearwest may be found at: www.clearwest.com  

 

 

 

 

END OF REPORT 

 

mailto:Bruce@wahort.org
http://www.clearwest.com/
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PACIFIC COAST CRANBERRY GROWERS FOUNDATION
PESTICIDE STORAGE BUILDINGS

2907 PIONEER RD., LONG BEACH, WA 98631

PROJECT SHEET INDEX
G1.0       COVER SHEET AND NOTES

C1.0        SCHEMATIC SITE PLAN AND NOTES
C2.0        SITE DETAILS 

PESTICIDE STORAGE BUILDING  NOTES:

THE FOLLOWING LIST OF CODE REQUIREMENTS IS NOT EXHAUSTIVE.  THE MOST CURRENT EDITION OF THE APPLICABLE CODES SHOULD BE OBTAINED, REVIEWED AND COMPLIED WITH WHEN STORING PESTICIDES.  THESE INCLUDE THE INTERNATIONAL BUILDING CODE, THE INTERNATIONAL FIRE CODE, NFPA-30 AND NFPA-434, IN ADDITION TO FEDERAL, STATE AND
LOCAL REGULATIONS.

NFPA-434:

NFPA 434 - 2002 EDITION EXCERPTS    

4.1 HAZARD MANAGEMENT 
4.1.1 NO PERSON SHALL CONSTRUCT OR SIGNIFICANTLY MODIFY A PESTICIDE STORAGE FACILITY UNLESS THE CONSTRUCTION PLANS ARE REVIEWED AND APPROVED BY THE AUTHORITY HAVING JURISDICTION.
4.1.2 NO PERSON SHALL STORE MATERIALS COVERED BY THIS CODE UNTIL A HAZARDOUS MATERIALS MANAGEMENT RESPONSE PLAN AND AN EMERGENCY RESPONSE PLAN HAVE BEEN COMPLETED AND APPROVED BY THE AUTHORITY HAVING JURISDICTION.
4.1.2.1 AN EMERGENCY RESPONSE COORDINATOR SHALL BE DESIGNATED ON THE EMERGENCY RESPONSE PLAN. THE COORDINATOR SHALL BE RESPONSIBLE FOR IMPLEMENTING THE EMERGENCY RESPONSE PLAN AND COORDINATING WITH OUTSIDE AGENCIES.
4.1.2.2 EQUIPMENT AND MATERIALS NECESSARY FOR IMPLEMENTING THE EMERGENCY RESPONSE PLAN SHALL BE AVAILABLE AND ACCESSIBLE.
4.1.2.3 THE AUTHORITY HAVING JURISDICTION SHALL BE IMMEDIATELY NOTIFIED WHENEVER AN UNAUTHORIZED RELEASE OF A PESTICIDE IN QUANTITIES THAT ARE REPORTABLE UNDER FEDERAL, STATE, OR LOCAL REGULATIONS OCCURS.
4.1.2.4 THE FACILITY RESPONSIBLE FOR AN UNAUTHORIZED RELEASE SHALL ACTIVATE THE EMERGENCY RESPONSE PLAN.
4.1.2.5 THE EMERGENCY RESPONSE PLAN SHALL BE REVIEWED WHEN FACILITIES ARE MODIFIED, OR BIENNIALLY, WHICHEVER IS MORE FREQUENT
4.1.2.6 THE HAZARDOUS MATERIALS MANAGEMENT RESPONSE PLAN SHALL BE REVIEWED WHEN FACILITIES ARE MODIFIED, OR BIENNIALLY, WHICHEVER IS MORE FREQUENT.
4.1.3 NO PERSON SHALL CLOSE OR ABANDON ANY PESTICIDE STORAGE FACILITY WITHOUT NOTIFYING THE AUTHORITY HAVING JURISDICTION AT LEAST 30 DAYS PRIOR TO THE SCHEDULED CLOSING.  

4.2 STRUCTURES AND BUILDINGS 4.2.1 BUILDINGS, OR PORTIONS THEREOF, IN WHICH PESTICIDES ARE STORED SHALL BE CONSTRUCTED OF NONCOMBUSTIBLE MATERIALS. EXCEPTION: WHERE
PROTECTED BY AN APPROVED AUTOMATIC FIRE SUPPRESSION SYSTEM, COMBUSTIBLE CONSTRUCTION SHALL BE PERMITTED.
4.2.2 FLOORS. FLOORS SHALL BE CONSTRUCTED AND MAINTAINED TO CONTAIN AND CONTROL SPILLAGE AND FIRE-FIGHTING WATER. 4.2.2.1 SPILL CONTROL. CONTAINMENT OR DRAINAGE SHALL BE PROVIDED TO PREVENT THE FLOW OF PESTICIDES DURING EMERGENCY CONDITIONS INTO ADJOINING
BUILDING AREAS, PROPERTY, OR CRITICAL NATURAL RESOURCES. 4.2.2.2 DRAINAGE. PESTICIDE SPILLS AND FIRE-FIGHTING WATER SHALL BE EITHER CONTAINED INSIDE THE FACILITY OR DIRECTED BY A
DRAINAGE SYSTEM TO OUTSIDE, SECONDARY CONTAINMENT. THE CAPACITY OF THE SYSTEM SHALL BE ABLE TO ACCOMMODATE THE FOLLOWING: (1) THE AMOUNT CONTAINED IN THE LARGEST PESTICIDE STORAGE CONTAINER EXCEPTION: IF PESTICIDES ARE STORED IN A NONSPRINKLERED BUILDING, PROVIDE CONTAINMENT FOR THE MAXIMUM VOLUME OF STORED
LIQUIDS. (2) TWENTY MINUTES OF FIRE-FIGHTING WATER AS SPECIFIED IN SECTION 4.4, IF APPLICABLE (3) ONE-HUNDRED-YEAR RAINFALL DURING A 24-HOUR PERIOD, IF OUTDOORS. 

4.2.3 VENTILATION.
4.2.3.1 INDOOR STORAGE AREAS AND BUILDINGS FOR THE STORAGE OF PESTICIDES SHALL BE PROVIDED WITH EMERGENCY MECHANICAL EXHAUST VENTILATION, WHICH SHALL BE MANUALLY ACTUATED UPON DETECTING A SPILL, LEAK, OR RELEASE.
4.2.4 ELECTRICAL INSTALLATIONS SHALL BE IN CONFORMANCE WITH NFPA 70, NATIONAL ELECTRICAL CODE®.
4.2.5 ILLUMINATION. THE PESTICIDE STORAGE AREA SHALL BE ILLUMINATED AS NECESSARY TO ALLOW READY IDENTIFICATION OF PESTICIDE CONTAINER LABELING.
4.3 CONTROL OF IGNITION SOURCES. 4.3.1 SMOKING SHALL BE PROHIBITED IN ALL STORAGE AREAS CONTAINING PESTICIDES. 
4.3.2 “NO SMOKING” SIGNS SHALL BE PLACED CONSPICUOUSLY WITHIN STORAGE AREAS AND AT ALL ENTRANCES TO STORAGE AREAS
4.3.3 CUTTING OR WELDING PROCEDURES SHALL BE IN CONFORMANCE WITH NFPA 51B, STANDARD FOR FIRE PREVENTION DURING WELDING, CUTTING, AND OTHER HOT WORK .  
4.4 FIRE PROTECTION. A RISK ASSESSMENT SHALL BE PERFORMED BY A COMPETENT INDIVIDUAL TO DETERMINE THE EXTENT AND TYPE OF FIRE PROTECTION TO BE PROVIDED. THE ASSESSMENT SHALL CONSIDER MATERIALS STORED, LIFE SAFETY CONSIDERATIONS, CONTAINERS, EXTINGUISHING MEDIA, STORAGE METHODS, AND ENVIRONMENTAL
CONSIDERATIONS. THE RESULTS SHALL BE SUBMITTED TO THE AUTHORITY HAVING JURISDICTION FOR APPROVAL.
4.5 LOADING AND UNLOADING FACILITIES. LOADING AND UNLOADING FACILITIES SHALL HAVE SECONDARY CONTAINMENT. THE SECONDARY CONTAINMENT SHALL HAVE A LIQUID TIGHT FLOOR AND SHALL BE SLOPED OR CURBED TO PREVENT OVERFLOW. THIS CONTAINMENT SHALL BE
4.6 HAZARD IDENTIFICATION. ALL PESTICIDE STORAGE FACILITIES SHALL HAVE A HAZARD IDENTIFICATION SYSTEM.
4.6.1 SIGNS. ALL PESTICIDE STORAGE AREAS SHALL BE IDENTIFIED AS SUCH BY A SIGN IN ACCORDANCE WITH NFPA704, STANDARD SYSTEM FOR THE IDENTIFICATION OF THE HAZARDS OF MATERIALS FOR EMERGENCY RESPONSE . ADDITIONALLY, A SIGN THAT READS PESTICIDES IN BLACK 2-IN. (5-CM) LETTERS ON A WHITE BACKGROUND SHALL BE POSTED. THESE SIGNS
SHALL BE LOCATED IN ACCORDANCE WITH THE AUTHORITY HAVING JURISDICTION AND SHALL MEET EPA REQUIREMENTS. 
4.6.2 CONTAINER LABELS. EACH CONTAINER SHALL HAVE A LEGIBLE FIFRA LABEL ON THE OUTSIDE OF THE CONTAINER THAT IS VISIBLE FROM THE USUAL DIRECTIONS OF APPROACH.

4.7 TRAINING. FACILITIES STORING PESTICIDES SHALL HAVE A TRAINING PROGRAM. THE TRAINING SHALL BE BASED ON CURRENT MATERIAL SAFETY DATA SHEETS (MSDS) AND OTHER INFORMATION SUPPLIED BY MANUFACTURERS.

5.0 STORAGE 
5.1 SEPARATION REQUIREMENTS. PESTICIDE STORAGE SHALL BE SEPARATED FROM FOOD AND PERSONAL CONTACT ITEMS SUCH AS CLOTHING, LINENS, FURNITURE, ANIMAL FEEDS, AND ANIMAL HEALTH PRODUCTS BY A LIQUID TIGHT WALL.
5.2 SEGREGATION OF INCOMPATIBLE MATERIALS. INCOMPATIBLE MATERIALS SHALL NOT BE STORED WITHIN 25 FT (7.6 M) OF PESTICIDE STORAGE AREAS UNLESS SEPARATED BY A LIQUID TIGHT WALL WITH A FIRE RESISTANCE RATING OF 1 HOUR.
5.3 PESTICIDE STORAGE LOCATION. PESTICIDES SHALL BE STORED ONLY ON THE FIRST FLOOR. ANY OTHER STORAGE OR OCCUPANCY IN A BASEMENT BELOW THE PESTICIDE STORAGE SHALL BE APPROVED BY THE AUTHORITY HAVING JURISDICTION

5.4 STORAGE CONDITIONS.
5.4.1 PESTICIDES SHALL BE STORED TO PREVENT DELETERIOUS CONTACT WITH MOISTURE, EXCESSIVE HEAT, OR FREEZE/THAW CYCLES, WHICH CAN AFFECT EITHER CONTAINER INTEGRITY OR PRODUCT STABILITY. 
5.4.2 EMPTY, UNRINSED CONTAINERS SHALL BE TREATED AS FULL CONTAINERS.

5.4.3 COMPRESSED GAS PESTICIDES.
5.4.3.1 COMPRESSED GAS PESTICIDES SHALL BE STORED IN AN OUTDOOR, COVERED AREA AWAY FROM HEAT (E.G., STEAM PIPES, HEATERS, DIRECT SUN). 
5.4.3.2 WHETHER FULL OR EMPTY, CONTAINERS SHALL BE TIGHTLY CLOSED, PROVIDED WITH A SAFETY CAP WHEN NOT IN USE, AND PROVIDED WITH LABELING TO INDICATE WHETHER THE INDIVIDUAL CONTAINER IS FULL OR EMPTY. 
5.4.3.3* CONTAINERS SHALL BE SEPARATED BY TYPE, CONTENTS, AND FULL OR EMPTY STATUS. COMPRESSED GAS PESTICIDES SHALL BE SEPARATED FROM OTHER COMPRESSED GASES BY PIPE RAILINGS OR OTHER EFFECTIVE MEANS ACCEPTABLE TO THE AUTHORITY HAVING JURISDICTION.

5.5 STORAGE ARRANGEMENTS.
5.5.1 CONTAINERS SHALL BE STACKED STABLY, AND STACKS SHALL BE LIMITED IN HEIGHT, BASED ON CONTAINER INTEGRITY.
5.5.2 WHERE AN ORIGINAL SHIPPING CONTAINER HAS BEEN OPENED, THE INDIVIDUAL CONTAINER SHALL BE PLACED ON STABLE SHELVING. 
5.5.3 WHERE FLAMMABLE OR COMBUSTIBLE PESTICIDES ARE STORED, STORAGE SHALL COMPLY WITH NFPA 30, FLAMMABLE AND COMBUSTIBLE LIQUIDS CODE . 
5.5.4 NONFLAMMABLE PESTICIDES SHALL BE STORED IN ACCORDANCE WITH NFPA 230, STANDARD FOR THE FIRE PROTECTION OF STORAGE . 
5.5.5 RACK STORAGE OF NONFLAMMABLE PESTICIDES SHALL COMPLY WITH NFPA 230, STANDARD FOR THE FIRE PROTECTION OF STORAGE .  (CONTINUED ON SHEET G1.1)

G1.1       COVER SHEET AND NOTES CONTINUED

S2.0        BUILDING PLANS
S3.0        STRUCTURAL DETAILS 

S1.0        STRUCTURAL NOTES AND ELEVATIONS

 PROJECT INSTRUCTIONS

COMPLETE THE FOLLOWING STEPS TO UTILIZE AND PERMIT THESE DESIGN PLANS.

1. CHOOSE SIZE OF BUILDING DESIRED.  THERE ARE 10X12 AND 12X16 BUILDINGS AVAILABLE. FOR OTHER SIZES, DESIGNS MAY BE MODIFIED WITH ENGINEERING APPROVAL.

2. CHOOSE PROPOSED SITE THAT MEETS CRITERIA FOR PESTICIDE STORAGE.   THE BUILDING SHALL NOT BE CONSTRUCTED IN A FLOOD ZONE.

3. OBTAIN SITE 100 YEAR FLOOD ELEVATION.

4. OBTAIN SOIL INFORMATION, SITE BOUNDARIES AND LIMITS FOR COMPLETION OF SITE SPECIFIC SITE PLAN AND SECTION WORK SHEET.

5. FILL IN REQUIRED INFORMATION ON SITE SPECIFIC SITE PLAN AND SECTION WORK SHEET(S) G1.0, C1.0, C2.0.

6. REVIEW NOTES AND CODE REQUIREMENTS FOR PESTICIDE STORAGE BUILDINGS ON SHEET G1.0 AND G1.1.

7. ASSEMBLE COMPLETED SITE SPECIFIC BUILDING PLANS  AND SUBMIT FOR REVIEW TO TRANSOLYMPIC ENGINEERING.

8. OWNER SHALL SUBMIT COMPLETED SITE SPECIFIC BUILDING PLANS TO PERMITTING AGENCY (COUNTY OR CITY) AND OBTAIN BUILDING PERMITS.  COMPLY WITH LOCAL REQUIREMENTS.

9. CONSTRUCT BUILDING ACCORDING TO APPROVED PLANS.

10. PROVIDE AS-BUILT DRAWINGS TO PERMITTING AGENCY AS REQUIRED.

FOR MORE INFORMATION, OR FOR ON-SITE CONSULTATION, CONTACT  TRANSOLYMPIC ENGINEERING EMAIL: CRANBERRYINFO@TRANSOLYMPIC.COM OR CALL 360-637-6075.

Attachment B 12-25-B-1262 Cranberries
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PACIFIC COAST CRANBERRY GROWERS FOUNDATION
PESTICIDE STORAGE BUILDINGS

2907 PIONEER RD., LONG BEACH, WA 98631

                                                            ADDITIONAL PESTICIDE STORAGE NOTES (cont.)

IMPORTANT NOTE:  
THE FOLLOWING LIST OF CODE REQUIREMENTS IS NOT EXHAUSTIVE.  THE MOST CURRENT EDITION OF THE APPLICABLE CODES SHOULD BE OBTAINED, REVIEWED AND COMPLIED
WITH WHEN STORING PESTICIDES.  THESE INCLUDE THE INTERNATIONAL BUILDING CODE, THE INTERNATIONAL FIRE CODE, NFPA-30 AND NFPA-434, IN ADDITION TO FEDERAL,
STATE AND LOCAL REGULATIONS

NFPA-30:

9.1 SCOPE. 
9.1.1 THIS CHAPTER SHALL APPLY TO THE STORAGE OF FLAMMABLE AND COMBUSTIBLE LIQUIDS IN: (1) DRUMS OR OTHER CONTAINERS THAT DO NOT EXCEED 119 GAL (450 L)
INDIVIDUAL CAPACITY (2) PORTABLE TANKS THAT DO NOT EXCEED 660 GAL (2500 L) INDIVIDUAL CAPACITY (3) INTERMEDIATE BULK CONTAINERS THAT DO NOT EXCEED 793
GAL (3000 L) 
9.1.2 THIS CHAPTER SHALL ALSO APPLY TO LIMITED TRANSFER OF LIQUIDS INCIDENTAL THERETO. 
9.1.3 THIS CHAPTER SHALL ALSO APPLY TO OVERPACK DRUMS WHEN USED FOR TEMPORARY CONTAINMENT OF CONTAINERS THAT DO NOT EXCEED 60 GAL (230 L) CAPACITY. SUCH
OVERPACK CONTAINERS SHALL BE TREATED AS CONTAINERS AS DEFINED IN 3.3.12. 
9.1.4 THIS CHAPTER SHALL NOT APPLY TO THE FOLLOWING: (1) CONTAINERS, INTERMEDIATE BULK CONTAINERS, AND PORTABLE TANKS THAT ARE USED IN OPERATIONS AREAS, AS
COVERED BY CHAPTER 17 (2) LIQUIDS IN THE FUEL TANKS OF MOTOR VEHICLES, AIRCRAFT, BOATS, OR PORTABLE OR STATIONARY ENGINES (3) BEVERAGES WHERE PACKAGED IN
INDIVIDUAL CONTAINERS THAT DO NOT EXCEED 1.3 GAL (5 L) CAPACITY (4) MEDICINES, FOODSTUFFS, COSMETICS, AND OTHER CONSUMER PRODUCTS THAT CONTAIN NOT MORE
THAN 50 PERCENT BY VOLUME OF WATER-MISCIBLE FLAMMABLE OR COMBUSTIBLE LIQUIDS, WITH THE REMAINDER OF THE PRODUCT CONSISTING OF COMPONENTS THAT DO
NOT BURN AND WHERE PACKAGED IN INDIVIDUAL CONTAINERS THAT DO NOT EXCEED 1.3 GAL (5 L) CAPACITY (5) LIQUIDS THAT HAVE NO FIRE POINT WHEN TESTED IN
ACCORDANCE WITH ASTM D 92, STANDARD TEST METHOD FOR FLASH AND FIRE POINTS BY CLEVELAND OPEN CUP TESTER , UP TO THE BOILING POINT OF THE LIQUID OR UP TO A
TEMPERATURE AT WHICH THE LIQUID SHOWS AN OBVIOUS PHYSICAL CHANGE (6) LIQUIDS WITH A FLASH POINT GREATER THAN 95°F (35°C) IN A WATER-MISCIBLE SOLUTION OR
WATER-MISCIBLE DISPERSION WITH A WATER AND NONCOMBUSTIBLE SOLIDS CONTENT OF MORE THAN 80 PERCENT BY WEIGHT, AND WHICH DOES NOT SUSTAIN
COMBUSTION WHEN TESTED IN ACCORDANCE WITH “METHOD OF TESTING FOR SUSTAINED COMBUSTIBILITY,” IN ACCORDANCE WITH 49 CFR 173, APPENDIX H, OR THE UN
PUBLICATION, RECOMMENDATIONS ON THE TRANSPORT OF DANGEROUS GOODS (7) DISTILLED SPIRITS AND WINES IN WOODEN BARRELS OR CASKS 

9.3 GENERAL REQUIREMENTS. 
9.3.1 THE GENERAL REQUIREMENTS OF THIS CHAPTER SHALL BE APPLICABLE TO THE STORAGE OF LIQUIDS IN LIQUID STORAGE AREAS AS COVERED IN CHAPTERS 10 THROUGH 14,
REGARDLESS OF THE QUANTITIES BEING STORED. EXCEPTION: WHERE MORE STRINGENT REQUIREMENTS ARE SET FORTH IN CHAPTERS 10 THROUGH 14, THOSE REQUIREMENTS
SHALL TAKE PRECEDENCE. 
9.3.2 FOR THE PURPOSES OF CHAPTERS 9 THROUGH 16, UNSTABLE LIQUIDS SHALL BE TREATED AS CLASS IA LIQUIDS. 
9.3.3 MEANS OF EGRESS SHALL MEET APPLICABLE REQUIREMENTS OF NFPA 101, LIFE SAFETY CODE. 
9.3.3.1 STORAGE OF LIQUIDS SHALL NOT PHYSICALLY OBSTRUCT A MEANS OF EGRESS. 
9.3.4 FOR THE PURPOSES OF THIS CHAPTER AND CHAPTERS 10, 12, AND 16, PROTECTED STORAGE SHALL MEAN STORAGE INSTALLED AFTER JANUARY 1, 1997 THAT IS PROTECTED IN
ACCORDANCE WITH CHAPTER 16. ALL OTHER STORAGE SHALL BE CONSIDERED TO BE UNPROTECTED STORAGE UNLESS AN ALTERNATIVE MEANS OF PROTECTION HAS BEEN
APPROVED BY THE AUTHORITY HAVING JURISDICTION. (SEE 16.3.5 AND SECTION 16.9.) 
9.3.5 WOOD OF AT LEAST 1 IN. (25 MM) NOMINAL THICKNESS SHALL BE PERMITTED TO BE USED FOR SHELVING, RACKS, DUNNAGE, SCUFFBOARDS, FLOOR OVERLAY, AND SIMILAR
INSTALLATIONS. 
9.3.9.1 PORTABLE TANKS AND INTERMEDIATE BULK CONTAINERS STORED MORE THAN ONE HIGH SHALL BE DESIGNED TO STACK SECURELY, WITHOUT THE USE OF DUNNAGE.
9.3.10 CONTAINERS, INTERMEDIATE BULK CONTAINERS, AND PORTABLE TANKS IN UNPROTECTED LIQUID STORAGE AREAS SHALL NOT BE STORED CLOSER THAN 36 IN. (915 MM) TO
THE NEAREST BEAM, CHORD, GIRDER, OR OTHER ROOF OR CEILING MEMBER. 
9.3.12 STORAGE, HANDLING, AND USE OF CLASS II AND CLASS III LIQUIDS HEATED AT OR ABOVE THEIR FLASH POINT SHALL FOLLOW THE REQUIREMENTS FOR CLASS I LIQUIDS,
UNLESS AN ENGINEERING EVALUATION CONDUCTED IN ACCORDANCE WITH CHAPTER 6 JUSTIFIES FOLLOWING THE REQUIREMENTS FOR SOME OTHER LIQUID CLASS. (SEE
6.4.1.2 AND A.6.4.1.2.) 
9.4.2.1 THE TOTAL VENTING CAPACITY SHALL BE NOT LESS THAN THAT SPECIFIED IN 22.7.3.2 OR 22.7.3.4. 

9.4.2.2 AT LEAST ONE PRESSURE-ACTUATED VENT HAVING A MINIMUM CAPACITY OF 6000 FT3 (170 M3) OF FREE AIR PER HOUR AT AN ABSOLUTE PRESSURE OF 14.7 PSI (101 KPA)
AND 60°F (15.6°C) SHALL BE USED. THE VENT SHALL BE SET TO OPEN AT NOT LESS THAN A GAUGE PRESSURE OF 5 PSI (35 KPA). 

9.5.5.1 THE MINIMUM LETTER HEIGHT FOR FLAMMABLE (SIGNAL WORD) SHALL BE 2.0 IN. (50 MM) AND THE MINIMUM LETTER HEIGHT FOR KEEP FIRE AWAY (MESSAGE) SHALL BE
1.0 IN. (25 MM). 

9.5.5.2 ALL LETTERS SHALL BE UPPERCASE AND IN CONTRASTING COLOR TO THE BACKGROUND. 

9.7 CONTROL AREAS. 
9.7.1 FOR THE PURPOSE OF THIS CODE, A CONTROL AREA SHALL BE A SPACE WITHIN A BUILDING WHERE QUANTITIES OF LIQUIDS THAT DO NOT EXCEED THE MAXIMUM
QUANTITIES ALLOWED BY TABLE 9.6.1 OR TABLE 9.6.2.1 ARE STORED. 

9.7.2 CONTROL AREAS SHALL BE SEPARATED FROM EACH OTHER BY FIRE BARRIERS IN ACCORDANCE WITH TABLE 9.7.2. [ 5000:34.2.5.1.1] 
9.7.3 CONTROL AREAS LOCATED BELOW GRADE THAT ARE CONSIDERED BASEMENTS, AS DEFINED IN 3.3.4, SHALL NOT BE UTILIZED FOR THE STORAGE OF CLASS I LIQUIDS. 

9.9 CONSTRUCTION REQUIREMENTS. 
9.9.1 STORAGE AREAS SHALL BE CONSTRUCTED TO MEET THE FIRE RESISTANCE RATINGS SPECIFIED IN TABLE 9.9.1. CONSTRUCTION ASSEMBLIES SHALL COMPLY WITH THE TEST
SPECIFICATIONS GIVEN IN ASTM E 119, STANDARD TEST METHODS FOR FIRE TESTS OF BUILDING CONSTRUCTION AND MATERIALS . 
9.9.3 EXTERIOR WALLS SHALL BE CONSTRUCTED TO PROVIDE READY ACCESS FOR FIRE-FIGHTING OPERATIONS BY MEANS OF ACCESS OPENINGS, WINDOWS, OR LIGHTWEIGHT,
NONCOMBUSTIBLE WALL PANELS. EXCEPTION: THIS REQUIREMENT DOES NOT APPLY TO LIQUID STORAGE ROOMS TOTALLY ENCLOSED WITHIN A BUILDING. 

9.10 FIRE PROTECTION. 
9.10.1 PROTECTED STORAGE. FIRE PROTECTION REQUIREMENTS FOR PROTECTED STORAGE SHALL MEET THE REQUIREMENTS OF 9.10.2 AND CHAPTER 16.
9.10.2 MANUAL FIRE PROTECTION. 
9.10.2.1 PORTABLE FIRE EXTINGUISHERS SHALL BE PROVIDED IN ACCORDANCE WITH NFPA 10, STANDARD FOR PORTABLE FIRE EXTINGUISHERS , AND THIS CODE. 

9.10.2.2 PORTABLE FIRE EXTINGUISHERS SHALL MEET THE FOLLOWING REQUIREMENTS: (1) AT LEAST ONE PORTABLE FIRE EXTINGUISHER HAVING A CAPABILITY OF NOT LESS THAN
40:B SHALL BE LOCATED OUTSIDE OF, BUT NOT MORE THAN 10 FT (3 M) FROM, THE DOOR OPENING INTO A LIQUID STORAGE AREA. (2) AT LEAST ONE PORTABLE FIRE
EXTINGUISHER HAVING A CAPABILITY OF NOT LESS THAN 40:B SHALL BE LOCATED WITHIN 30 FT (9 M) OF ANY CLASS I OR CLASS II LIQUIDS LOCATED OUTSIDE OF A LIQUID STORAGE
AREA OR AT LEAST ONE PORTABLE FIRE EXTINGUISHER HAVING A CAPACITY OF 80:B LOCATED WITHIN 50 FT (15 M) OF SUCH A STORAGE AREA. 

9.12 ELECTRICAL SYSTEMS. 
9.12.1 ELECTRICAL AREA CLASSIFICATION SHALL NOT BE REQUIRED FOR LIQUID STORAGE AREAS WHERE ALL CONTAINERS, INTERMEDIATE BULK CONTAINERS, AND PORTABLE
TANKS ARE SEALED AND ARE NOT OPENED, EXCEPT AS PROVIDED FOR IN 9.12.2. 
9.12.2 FOR LIQUID STORAGE ROOMS THAT ARE TOTALLY ENCLOSED WITHIN THE BUILDING, ELECTRICAL WIRING AND UTILIZATION EQUIPMENT FOR CLASS I LIQUID STORAGE SHALL
BE CLASS I, DIVISION 2 (ZONE 2), AND ELECTRICAL WIRING AND UTILIZATION EQUIPMENT IN INSIDE ROOMS USED FOR THE STORAGE OF CLASS II AND CLASS III LIQUIDS SHALL BE
SUITABLE FOR ORDINARY PURPOSE. EXCEPTION: CLASS I, DIVISION 2 (ZONE 2) REQUIREMENTS APPLY TO CLASS II AND CLASS III LIQUIDS WHEN STORED AT TEMPERATURES ABOVE
THEIR FLASH POINTS. 

9.13 CONTAINMENT, DRAINAGE, AND SPILL CONTROL. 
9.13.1 STORAGE AREAS SHALL BE DESIGNED AND OPERATED TO PREVENT THE DISCHARGE OF LIQUIDS TO PUBLIC WATERWAYS, PUBLIC SEWERS, OR ADJOINING PROPERTY, UNLESS
SUCH DISCHARGE HAS BEEN SPECIFICALLY APPROVED. 
9.13.1.1 WHERE THE DRAINAGE SYSTEM DISCHARGES TO PRIVATE OR PUBLIC SEWERS OR WATERWAYS, THE DRAINAGE SYSTEM SHALL BE EQUIPPED WITH TRAPS AND
SEPARATORS.

9.13.2 WHERE INDIVIDUAL CONTAINERS EXCEED 10 GAL (38 L), CURBS, SCUPPERS, DRAINS, OR OTHER SUITABLE MEANS SHALL BE PROVIDED TO PREVENT FLOW OF LIQUIDS UNDER
EMERGENCY CONDITIONS INTO ADJACENT BUILDING AREAS. 
9.13.3 CONTAINMENT OR DRAINAGE TO AN APPROVED LOCATION SHALL BE PROVIDED. 
9.13.3.1 WHERE A DRAINAGE SYSTEM IS USED, IT SHALL ALSO HAVE SUFFICIENT CAPACITY TO CARRY THE EXPECTED DISCHARGE OF WATER FROM FIRE PROTECTION SYSTEMS. 
9.13.4 WHERE ONLY CLASS IIIB LIQUIDS ARE STORED, SPILL CONTROL, CONTAINMENT, AND DRAINAGE SHALL NOT BE REQUIRED. 

9.13.5 WHERE ONLY UNSATURATED POLYESTER RESINS (UPRS) CONTAINING NOT MORE THAN 50 PERCENT BY WEIGHT OF CLASS IC, CLASS II, OR CLASS IIIA LIQUID CONSTITUENTS
ARE STORED AND ARE PROTECTED IN ACCORDANCE WITH 16.5.2.11, SPILL CONTROL, CONTAINMENT, AND DRAINAGE SHALL NOT BE REQUIRED. 
9.13.6 WHERE STORAGE IS PROTECTED IN ACCORDANCE WITH CHAPTER 16, SPILL CONTROL, CONTAINMENT, AND DRAINAGE SHALL ALSO MEET THE REQUIREMENTS OF SECTION
16.8. 
9.14 VENTILATION.
9.14.1 LIQUID STORAGE AREAS WHERE DISPENSING IS CONDUCTED SHALL BE PROVIDED WITH VENTILATION THAT MEETS THE REQUIREMENTS OF SECTION 18.6. TABLE 9.9.2
PROTECTION RATINGS FOR FIRE DOORS FIRE RESISTANCE RATING OF WALL AS REQUIRED BY TABLE 9.9.1 (HR) FIRE PROTECTION RATING OF DOOR (HR) 1 3⁄4 2 11⁄2 4 3* *ONE
FIRE DOOR REQUIRED ON EACH SIDE OF INTERIOR OPENINGS FOR ATTACHED LIQUID WAREHOUSES. 30-32 FLAMMABLE AND COMBUSTIBLE LIQUIDS CODE 2015 EDITION  

9.16 EXPLOSION CONTROL. 

9.16.1* WHERE CLASS IA LIQUIDS ARE STORED IN CONTAINERS LARGER THAN 1 GAL (4 L), AREAS SHALL BE PROVIDED WITH A MEANS OF EXPLOSION CONTROL THAT MEETS THE
REQUIREMENTS OF NFPA69, STANDARD ON EXPLOSION PREVENTION SYSTEMS . AN APPROVED ENGINEERED DAMAGE LIMITING CONSTRUCTION DESIGN SHALL ALSO BE
PERMITTED. EXCEPTION: THIS DOES NOT APPLY TO A LIQUID STORAGE ROOM TOTALLY ENCLOSED WITHIN A BUILDING. 
9.16.2* WHERE UNSTABLE LIQUIDS ARE STORED, AN APPROVED ENGINEERED CONSTRUCTION METHOD THAT IS DESIGNED TO LIMIT DAMAGE FROM A DEFLAGRATION OR
DETONATION, DEPENDING ON THE LIQUID STORED, SHALL BE USED. 

9.17 SEPARATION FROM INCOMPATIBLE MATERIALS. 
9.17.1 EXCEPT AS PROVIDED FOR IN 9.17.3, LIQUIDS SHALL BE SEPARATED FROM INCOMPATIBLE MATERIALS WHERE THE STORED MATERIALS ARE IN CONTAINERS HAVING A
CAPACITY OF MORE THAN 5 LB (2.268 KG) OR 1⁄2 GAL (1.89 L).

9.17.1.1 SEPARATION SHALL BE ACCOMPLISHED BY ONE OF THE FOLLOWING METHODS: (1) SEGREGATING INCOMPATIBLE MATERIALS STORAGE BY A DISTANCE OF NOT LESS THAN
20 FT (6.1 M) (2) ISOLATING INCOMPATIBLE MATERIALS STORAGE BY A NONCOMBUSTIBLE PARTITION EXTENDING NOT LESS THAN 18 IN. (460 MM) ABOVE AND TO THE SIDES OF
THE STORED MATERIALS (3) STORING LIQUID MATERIALS IN FLAMMABLE LIQUIDS STORAGE CABINETS IN ACCORDANCE WITH SECTION 9.5 

9.17.4 MATERIALS THAT ARE WATER-REACTIVE, AS DESCRIBED IN NFPA 704, STANDARD SYSTEM FOR THE IDENTIFICATION OF THE HAZARDS OF MATERIALS FOR EMERGENCY
RESPONSE, SHALL NOT BE STORED IN THE SAME CONTROL AREA WITH LIQUIDS. 

9.18 DISPENSING, HANDLING, AND USE OF LIQUIDS IN STORAGE AREAS. 
9.18.1 DISPENSING, HANDLING, AND USE OF LIQUIDS SHALL MEET ALL APPLICABLE REQUIREMENTS OF CHAPTER 18. 

9.19 OUTDOOR STORAGE OF LIQUIDS. STORAGE OF LIQUIDS OUTSIDE OF BUILDINGS SHALL MEET THE REQUIREMENTS OF CHAPTER 14 OR CHAPTER 15, WHICHEVER IS APPLICABLE.

INTERNATIONAL FIRE CODE:
5004.1 SCOPE.
STORAGE OF HAZARDOUS MATERIALS IN AMOUNTS EXCEEDING THE MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA AS SET FORTH IN SECTION 5003.1 SHALL BE IN ACCORDANCE
WITH SECTIONS 5001, 5003 AND 5004. STORAGE OF HAZARDOUS MATERIALS IN AMOUNTS NOT EXCEEDING THE MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA AS SET FORTH IN
SECTION 5003.1 SHALL BE IN ACCORDANCE WITH SECTIONS 5001 AND 5003. RETAIL AND WHOLESALE STORAGE AND DISPLAY OF NONFLAMMABLE SOLID AND NONFLAMMABLE AND
NONCOMBUSTIBLE LIQUID HAZARDOUS MATERIALS IN GROUP M OCCUPANCIES AND GROUP S STORAGE SHALL BE IN ACCORDANCE WITH SECTION 5003.11.

5004.2 SPILL CONTROL AND SECONDARY CONTAINMENT FOR LIQUID AND SOLID HAZARDOUS MATERIALS.
ROOMS, BUILDINGS OR AREAS USED FOR THE STORAGE OF LIQUID OR SOLID HAZARDOUS MATERIALS SHALL BE PROVIDED WITH SPILL CONTROL AND SECONDARY CONTAINMENT IN
ACCORDANCE WITH SECTIONS 5004.2.1 THROUGH 5004.2.3.   

5004.3 VENTILATION.
INDOOR STORAGE AREAS AND STORAGE BUILDINGS SHALL BE PROVIDED WITH MECHANICAL EXHAUST VENTILATION OR NATURAL VENTILATION WHERE NATURAL VENTILATION CAN BE
SHOWN TO BE ACCEPTABLE FOR THE MATERIALS AS STORED.   

5004.4 SEPARATION OF INCOMPATIBLE HAZARDOUS MATERIALS.
9INCOMPATIBLE MATERIALS SHALL BE SEPARATED IN ACCORDANCE WITH SECTION 5003.9.8.
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STRUCTURAL NOTES

GENERAL NOTES:

THESE STRUCTURAL NOTES SUPPLEMENT THE DRAWINGS.  ANY DISCREPANCY FOUND AMONG THE DRAWINGS, THESE NOTES, AND THE SITE
CONDITIONS SHALL BE REPORTED TO THE ENGINEER, WHO SHALL CORRECT SUCH DISCREPANCY IN WRITING.  ANY WORK DONE BY THE
CONTRACTOR AFTER DISCOVERY OF SUCH DISCREPANCY SHALL BE DONE AT THE CONTRACTOR'S RISK.

THE CONTRACTOR SHALL VERIFY AND COORDINATE THE DIMENSIONS AMONG ALL DRAWINGS PRIOR TO PROCEEDING WITH ANY WORK
OR FABRICATION.  THE CONTRACTOR SHALL COORDINATE BETWEEN THE ARCHITECTURAL DRAWINGS AND THE STRUCTURAL DRAWINGS.
THE ARCHITECTURAL DIMENSIONS ARE TAKEN TO BE CORRECT WHEN IN CONFLICT WITH THE STRUCTURAL DRAWINGS.   THE CONTRACTOR
IS RESPONSIBLE FOR ALL BRACING AND SHORING DURING CONSTRUCTION.

ALL CONSTRUCTION SHALL CONFORM TO THE APPLICABLE PORTIONS OF THE 2012 OR LATEST EDITION OF THE INTERNATIONAL BUILDING
CODE EXCEPT WHERE NOTED.

DESIGN CRITERIA:

1. LIVE LOAD = 25 PSF (SNOW )
2. DEAD LOAD   = 15 PSF
3. WIND =2012 IBC EXPOSURE D @ 135 MPH 3 SEC GUST

EARTHQUAKE = 2012 IBC: IE=1.00 SS = 1.50 S1 = 0.75 SITE CLASS D, RISK CATEGORY II, DESIGN CATEGORY D
SDS=0.90, SD1=1.2 R=6.5 LIGHT FRAMED WOOD SHEAR WALLS
CS=0.138  STRENGTH, 0.7 CS=0.097 ASD

4. NO GEOTECHNICAL REPORT SOILS ASSUMED QA= 1500 PSF PER 1806.4.2

CONCRETE & REINFORCING STEEL:

1. ALL CONCRETE WORK SHALL BE PER THE 2012 IBC CHAPTER 19.  TOLERANCES SHALL BE PER IBC CHAPTER 19, SECTION 07.  MIXING,
PLACEMENT, AND INSPECTION SHALL BE PER SECTIONS 03, 04, 05, AND 06.

2. ALL REINFORCING SHALL BE ASTM A615 GRADE 60 EXCEPT AS SHOWN ON THE PLANS.

3. CONCRETE SHALL BE IN ACCORDANCE WITH ASTM 150.
F'C = 2500 PSI @ 28 DAY
SLUMP = 4" MAXIMUM, 6% AIR ENTRAINED.

CARPENTRY:

1. 2X STRUCTURAL FRAMING SHALL BE #2 HEM FIR, UNO.

2. 4X STRUCTURAL MEMBERS SHALL BE #2 HEM FIR, UNO.

3. 6X BEAM MEMBERS SHALL BE #1 DOUGLAS FIR, UNO. 6X POSTS SHALL BE PER SHEARWALL NOTES AND PLANS.

4. 2X JOISTS SHALL BE KILN DRIED AND STORED IN A DRY AREA PRIOR TO INSTALLATION.

5. ROOF SHEATHING: USE ½” PLYWOOD OR 7/16” OSB SPAN RATED 24/0 OR BETTER, NAILED WITH 8D'S AT 6”O.C. AT EDGES AND
12”O.C. IN THE FIELD, UNLESS NOTED OTHERWISE FOR COMP ROOF.  FOR TILE ROOF, USE 5

8" CDX PER PLAN.

6. MINIMUM NAILING _ PER IBC TABLE 2304.9.1 - FASTENING SCHEDULE.

7. LUMBER EXPOSED TO EARTH, WEATHER OR CONCRETE SHALL BE PRESSURE TREATED FOR THE APPLICABLE EXPOSURE.  HARDWARE
USED ON PRESSURE TREATED LUMBER SHALL BE COMPATIBLE WITH THE TREATMENT TO RESIST CORROSION.  USE
SIMPSON ZEE-MAX, STAINLESS STEEL OR HOT DIP GALVANIZED TREATMENT PER MANUFACTURER.

HARDWARE:

ALL CONNECTION HARDWARE SHALL BE SIMPSON "STRONG TIE".  CONNECTION HARDWARE EXPOSED TO THE PRESSURE TREATED LUMBER,
WEATHER OR SOIL SHALL BE TREATED AS IN STEEL ABOVE.

CAUTION:

CONTRACTOR TO FIELD VERIFY ALL CONDITIONS AND ALL ELEVATIONS.

LIMITATIONS:

STRUCTURAL ENGINEERING STAMP IN THESE DRAWINGS PERTAINS ONLY TO THE SPECIFIC SCOPE OF WORK OUTLINED IN ASSOCIATED
CALCULATIONS AND DOES NOT IMPLY APPROVAL, OR RESPONSIBILITY FOR ITEMS OUTSIDE OF THOSE SPECIFIC ITEMS.  THIS SET OF
DRAWINGS AND CALCULATIONS ARE VALID AND SHALL ONLY BE USED FOR THIS SINGLE SPECIFIC SITE AND SHALL NOT BE RE-USED WITHOUT
CONSENT AND APPROVAL OF THE STRUCTURAL ENGINEER.
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NOTES:
1.  SEE SHEET S1.0 FOR FOR STRUCTURAL NOTES, HOLD DOWN SCHEDULE AND SHEAR WALL REQUIREMENTS.
2.  SEE STRUCTURAL DETAILS THIS SHEET FOR CONSTRUCTION.
3.  SEE SHEET S1.0 FOR ADDITIONAL ANCHOR BOLT REQUIREMENTS.
4.  CONFIRM ALL DIMENSIONS AND CONFIGURATIONS PRIOR TO CONSTRUCTION.
5.  DETAILS SHOWN MAY HAVE DIFFERENT SCALE THAN NOTED. DO NOT SCALE.

SOILS REPORT NOTE:
OBTAIN AND COMPLY WITH SOILS REPORT FOR SITE PREPARATION, COMPACTION AND FILL. SEE SHEET S1.0 FOR
FURTHER INFORMATION.

ANCHOR BOLT NOTES:

1) USE ½” DIAMETER ANCHOR BOLTS OR
      SIMPSON LMA-6Z ANCHORS AT 48” O.C.
      UNLESS NOTED OTHERWISE ON PLAN.
      (2) MINIMUM PER WALL.

2)  SEE FRAMING PLAN FOR HOLD DOWN LOCATIONS.
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APPENDIX: 
Table 1.  Productivity ratings1 of cider apples grown at WSU Mount Vernon NWREC, rated on 9/20/2011 and 10/02/2012. 

Cv. Rating No. of Trees Cv. Rating No. of Trees 
2011 2012 2011 2012 2011 2012 2011 2012 

Amere de Berthcourt 5.0 0.5 1 1 Kermerrien 4.6 0.5 5 5 
American Forestier 5.0 0.5 1 1 Kingston Black 4.8 0.5 5 5 
Bedan de Parts 2.0 1.0 1 1 Lambrook Pippin 4.0 2.0 1 1 
Blanc Mollet 5.0 0.5 1 1 Major 5.0 2.0 1 1 
Bouteville 5.0 4.0 1 1 Maude 3.0 3.5 2 2 
Bramley's Seedling 4.5 0.5 2 2 Medaille D'Or 2.8 1.8 4 4 
Bramtot 3.3 3.7 3 3 Mettais 4.5 1.0 4 4 
Breakwell Seedling 4.2 3.6 5 5 Michelin 5.0 2.0 1 1 
Brown Snout 5.0 2.0 1 3 Mott Pink 5.0 1.0 1 1 
Brown Thorn 5.0 0.5 1 1 Muscadet de Dieppe 4.0 2.0 1 1 
Brown's Apple  5.0 0.5 2 2 Muscat de Bernay 3.3 2.0 1 1 
Bulmer's Norman 2.5 3.0 2 2 Peau de Vache 5.0 1.0 1 1 
Campfield 1.0 2.2 5 5 Redstreak 5.0 1.0 1 1 
Cap of Liberty 4.8 1.8 4 4 Reine des Hatives 2.7 0.5 3 1 
Chisel Jersey  3.7 1.0 3 3 Reine des Pommes 3.0 1.0 3 3 
Coat Jersey 5.0 dead 1 - Ross Nonpareil 2.5 0.5 2 2 
Cimitiere 5.0 0.5 1 1 Roxbury Russet 3.0 3.0 1 1 
Cort Pendu Rose 5.0 0.5 1 1 Royal Jersey 4.0 1.0 1 1 
Crow Egg 5.0 dead 1 - Smith's Cider 4.0 0.5 1 1 
Dabinett 4.2 2.2 5 5 Stembridge Jersey 5.0 0.5 1 1 
Domaines 1.0 1.0 2 2 Stoke Red 3.3 0.5 3 2 
Doux Normandie 1.3 5.0 3 3 Sweet Alford 5.0 3.0 1 1 
Fillbarrel 1.0 5.0 2 2 Sweet Coppin 5.0 1.0 1 1 
Finkenwerder Herbstprinz 3.2 1.3 4 4 Taliaferro (Colaw) 2.0 0.5 1 1 
Frequin Rouge 4.4 1.0 5 5 Taylor's 5.0 3.0 1 1 
Golden Russet 3.3 3.3 3 3 Tom Putt 4.4 4.2 5 5 
Granniwinkle 2.8 3.3 5 3 Track Zero (Ross Sdlg.) 5.0 1.0 1 1 
Grimes Golden 4.3 4.0 3 3 Vagner Ascher 3.0 1 1 - 
Grindstone - 4.0 - 1 Vilberie 3.0 2.5 2 2 
Harrison 2.4 1.4 5 5 Whidbey 5.0 2.0 1 1 
Harry Masters' Jersey  3.0 2.0 1 1 Yarlington Mill 4.3 4.3 3 3 
Jouveaux 5.0 2.0 1 1 Zabergau Reinette 5.0 2.0 1 1 
1Scale: 5=heavy, all areas of tree fruiting; 4=good, most branches fruiting, commercial production level; 3= moderate, about 50% of branches fruiting, acceptable production level; 2=light, most branches not 
fruiting, unacceptable commercial; 1=poor, little or no fruit, unacceptable (unless alternate bearing variety in off year).

Attachment C 12-25-B-1262 Cider
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Table 2. Percent tannin, brix, pH, and titatable malic acid in juice of apples grown and tested at WSU NWREC in 2011 and 2012. 
Sample Tannin % Brix pH Malic Acid g/L 

2011 2012 2011 2012 2011 2012 2011 2012 
Amere de Berthcourt 0.28 -1 11.1 - 4.23 - 1.29 - 
American Forestier 0.20 - 11.6 - 4.09 - 1.98 - 
Bedan de Parts 0.21 - 12.8 - 4.21 - 1.93 - 
Blanc Mollet 0.22 - 11.5 - 4.19 - 1.50 - 
Bouteville 0.17 0.09 12.7 13.8 4.56 4.63 1.07 - 
Bramley's Seedling2 0.09 - 10.6 - 2.79 - 9.75 1.70 
Bramtot 0.88 0.85 13.8 13.9 3.94 4.05 2.79 3.10 
Breakwell Seedling 0.16 0.13 9.6 11.7 3.09 3.28 6.59 6.60 
Brown Snout 0.16 0.23 11.4 15.5 3.72 3.85 2.20 4.58 
Brown Thorn 0.14 - 10.5 - 4.18 - 1.23 - 
Brown’s Apple 0.08 - 9.0 - 3.00 - 7.61 - 
Bulmer's Norman 0.19 - 10.5 - 3.98 - 2.14 - 
Campfield 0.36 0.09 11.2 14.8 4.26 4.28 2.30 2.50 
Cap O’Liberty 0.21 0.37 11.7 13.0 3.36 3.10 10.18 12.00 
Chisel Jersey  0.32  13.0  4.04  2.25  
Cimitiere 0.31 - 8.5 - 4.27 - 1.13 - 
Court Pendu Rose 0.13 - 10.3 - 3.17 - 6.51 - 
Crow Egg 0.10 dead 10.6 dead 3.79 dead 3.22 dead 
Dabinett 0.17 0.35 12.4 16.3 4.25 4.26 8.52 2.20 
Domaines - 0.31 - 12.5 - 3.99 - 1.80 
Doux Normandie - 0.16 - 11.0 - 3.85 - 2.30 
Finkenwerder Herbstprinz2 0.10 - 13.8 - 3.15 - 8.52 - 
Foxwhelp 0.17 0.19 11.8 13.7 3.04 3.23 7.34 5.70 
Frequin Rouge 0.29 0.45 11.2 12.7 3.92 4.08 2.25 5.70 
Golden Russet2 0.19 0.10 17.6 17.9 3.88 3.41 5.47 7.00 
Granniwinkle 0.13 0.07 10.8 10.6 4.23 3.62 1.88 3.40 
Grimes Golden2 0.07 0.10 13.2 13.2 3.32 3.51 6.32 7.40 
Grindstone 0.17 0.09 13.8 14.8 3.51 3.55 6.16 5.00 
Harrison 0.15 - 15.7 - 3.47 - 4.98 - 
Harry Masters’ Jersey 0.18 0.30 10.5 14.7 4.30 4.40 1.55 2.30 
Hewes Crab 0.29 0.19 15.0 14.2 3.13 3.26 7.84 8.70 
Jouveaux 0.27 0.28 9.9 15.6 3.97 4.23 1.61 3.00 
Kermerrien 0.28 0.42 11.2 14.8 3.79 3.26 2.30 2.30 
Kingston Black 0.11 0.13 11.8 12.1 3.27 3.54 5.52 6.30 
Lambrooke Pippin 0.31 0.39 12.3 11.6 3.20 3.30 7.40 11.4 
Major 0.23 - 13.0 - 4.13 - 1.77 - 
Maude 0.11 0.06 12.3 12.9 3.40 3.56 4.66 4.20 
Medaille D’Or 0.69 0.73 14.7 17.4 4.18 3.95 2.84 4.00 
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Sample Tannin % Brix pH Malic Acid g/L 
2011 2012 2011 2012 2011 2012 2011 2012 

Mettais 0.26 0.23 12.9 16.0 4.32 4.52 1.93 2.00 
Michelin 0.14 - 11.3 - 3.88 - 2.41 - 
Mott Pink2 0.05 - 9.0 - 3.30 - 4.45 - 
Musc.t de Dieppe 0.17 0.21 14.3 14.6 4.48 4.25 1.82 1.60 
Muscat de Berney - 0.18 - 12.4 - 4.01 - 3.10 
Peau de Vache 0.17 - 10.7 - 4.18 - 1.93 - 
Redstreak 0.09 - 11.2 - 3.08 - 8.84 - 
Reine des Hatives 0.42 - 11.5 - 3.00 - 9.11 - 
Reine des Pommes - 0.82 - 15.3 - 3.92 - 4.20 
Ribston Pippin - 0.14 - 13.6 - 3.32 - 7.20 
Ross Nonpareil 0.50 - 16.1 - 3.82 - 3.48 - 
Roxbury Russet2 0.08 0.05 14.4 15.8 3.73 3.49 4.23 6.50 
Royal Jersey 0.54 - 12.5 - 4.03 - 1.88 - 
Smith’s Cider 0.08 - 11.7 - 3.64 - 4.30 - 
Stembridge Jersey 0.32 - 9.4 - 4.00 - 1.66 - 
Stoke Red 0.24 - 10.6 - 3.46 - 4.66 - 
Sweet Alford 0.10 - 10.1 - 4.20 - 1.34 - 
Sweet Coppin 0.13 - 11.3 - 3.92 - 2.20 - 
Taliaferro 0.09 - 11.1 - 3.25 - 6.73 - 
Taylor’s 0.12 0.19 12.3 14.3 4.36 4.42 1.50 2.30 
Tom Putt 0.10 - 10.7 - 3.14 - 6.51 - 
Track Zero (Ross) 0.13 0.09 13.1 14.2 4.10 4.17 1.66 2.20 
Vilberie 0.43 - 9.3 - 3.80 - 1.82 - 
Whidbey 0.16 - 10.6 - 3.67 - 3..75 - 
Yarlington Mill 0.22 0.17 12.6 11.7 3.76 4.03 1.88 1.90 
Zabergau Reinette 0.12 0.18 13.6 16.4 3.45 3.47 5.09 8.50 
1Blank (-) indicates data not collected (young trees, or insufficient fruit to sample) 
2Dessert apple or dual purpose 
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Table 3.  Cider apple juice characteristics of selected cider varieties sampled at WSU Mount Vernon NWREC and at 4 cooperating orchards in 
central and western WA in 2012. 

Variety Location Harvest 
Date 

oBrix pH Specific 
Gravity 

Malic Acid 

(grams/liter) 
Tannin 

Brown Snout Port Townsend1 11/16/2012 13.3 3.94 1.053 2.89 0.216 
Tieton2 10/5/2012 15.7 3.91 1.067 3.98 0.152 
Wenatchee3 9/28/2012 15.5 3.99 1.062 3.80 0.155 
San Juan Island4 10/18/2012 12.6 3.96 1.052 2.55 0.239 
WSU Mount Vernon 10/29/2012 15.5 3.85 1.068 4.58 0.228 

Dabinett Port Townsend 11/16/2012 12.8 4.17 1.051 1.71 0.279 
Tieton 10/17/2012 15.7 4.18 1.064 1.75 0.230 
Wenatchee 9/26/2012 14.6 4.19 1.057 1.65 0.210 
San Juan Island 10/1/2012 10.5 4.28 1.043 1.19 0.372 
WSU Mount Vernon 11/1/2012 16.3 4.26 1.065 2.15 0.350 

Kingston Black Port Townsend 11/16/2012 12.1 3.56 1.050 4.94 0.122 
Tieton5 - - - - - - 
Wenatchee 9/21/2012 13.3 3.55 1.054 5.02 0.141 
San Juan Island 10/1/2012 11.6 3.45 1.046 5.10 0.199 
WSU Mount Vernon 9/15/2012 12.1 3.54 1.050 6.27 0.127 

Yarlington Mill Port Townsend 11/16/2012 12.2 3.99 1.047 2.59 0.401 
Tieton 10/2/2012 13.9 4.05 1.055 1.95 0.230 
Wenatchee 9/22/2012 13.3 4.06 1.053 2.15 0.210 
San Juan Island 10/10/2012 9.6 4.09 1.039 1.67 0.281 
WSU Mount Vernon 10/9/2012 11.7 4.03 1.045 1.91 0.170 

1Steve and Nancy Bishop, Alpenfire Cider, 220 Pocket Lane, Port Townsend, WA 98368  
2Craig and Sharon Campbell, Tieton Ciderworks, 323 Humphrey Rd., Tieton, WA 98947  
3Lars Ringsrud, Snowdrift Cider Company, 277 Ward St., East Wenatchee, WA  98802  
4Rich Anderson, Westcott Bay Cider, 12 Anderson Lane, San Juan Island, WA 98250  
5’Kingston Black’ samples not collected from Tieton. 
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Table 4.  Picking time and cost for hand and mechanical harvest of ‘Brown Snout’ in 2011 and 2012 at 
WSU Mount Vernon NWREC. 

Harvest Method 
Plot harvest   
labor (hrs) 

Total labor 
hours/acre (hrs) 

Cost/acre 
($) 

 2011 2012 2011 2012 2011 2012 
Hand 0.8 a 0.3 34.5 a 11.8 553.70 a 211.80 

Machine 0.1 b 0.1     4.2 b       5.4     81.00 b 103.50 
P-Value 0.0005 0.16 0.0005 0.16 0.008 0.18 

 
 

Table 5.  Fruit yield (kg) and harvest efficiency (%) for hand and mechanical harvest of ‘Brown Snout’ in 
2011 and 2012 at WSU Mount Vernon NWREC.    

Harvest 
Type 

Fruit Weight (kg) Harvest 
efficiency (%)1 Harvest Post harvest 

hand cleanup 
Total Harvest 

 2011 2012 2011 2012 2011 2012 2011 2012 
Hand 107.7 28.5       0.0 0.0 107.7 28.5 100 a 100 a 

Machine 73.6 20.4 11.2 4.0      96.0 24.3      78 b   85 b 
P-value 0.11 0.53 0.06 0.06 0.59 0.77 0.001 0.0003 

1 Picker efficiency for the machine harvest plots includes fruit picked by machine harvester but not the 
groundfalls or hand “cleanup.” 

 
 

Table 6.  Tree (spur and limb) and fruit damage for hand and mechanical harvest of ‘Brown Snout’ in 
2011 and 2012 at WSU Mount Vernon NWREC (spur and limb damage counted lesions per plot). 

Harvest 
Type 

Spur damage1 Limb damage1 Fruit damaged 
by cuts (%)2 

Fruit cut  
in half (%)2 

 2011 2012 2011 2012 2011 2012 2011 2012 
Hand 1.1     7. 0 0.1 0.9    0     b    0    b     0    b     0    b 

Machine 2.2 14.3 0.6 1.0 11.8 a 8.5 a 4.5 a 3.5 a 
P-value 0.46 0.10 0.25 0.90 0.006 0.004 0.02 0.002 

1 Mean per tree 
2 Mean for 100 fruit 

 
 

Table 7.  Juice quality of ‘Brown Snout’ harvested in 2011 and 2012 at WSU Mount Vernon NWREC.   

Year oBrix pH Specific 
Gravity 

Malic Acid1 Tannin % 

2011 10.88 b 3.82 1.04 b 2.22 b 0.15 b 
2012 13.19 a 3.91 1.06 a 3.89 a 0.24 a 

P-value <0.0001 0.14 <0.0001 <0.0001 0.005 
1Malic acid measured in grams/liter. 
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Table 8.  Juice quality of ‘Brown Snout’ with hand and mechanical harvest in 2011 and 2012 at WSU 
Mount Vernon NWREC.   

Harvest 
Method 

oBrix pH Specific 
Gravity 

Malic Acid1 Tannin % 

Hand 11.88 3.85 1.05 2.91 0.19 
Machine 12.19 3.88 1.05 3.20 0.19 
P-value 0.31 0.49 0.45 0.15 0.78 

1Malic acid measured in grams/liter. 

Table 9  Fresh and stored (3 weeks) juice quality of ‘Brown Snout’ with hand harvest in 2011 at WSU 
Mount Vernon NWREC.   

Crush 2011 oBrix pH Specific 
Gravity 

Malic Acid1 Tannin % 

At harvest 10.86 b 3.82 1.04 b 2.22 0.15 
3 weeks after harvest 12.05 a 3.81 1.05 a 2.34 0.49 

P-value 0.0002 0.63 0.0001 0.18 0.21 
1Malic acid measured in grams/liter. 

Table 10.  Fresh and stored (2 weeks and 4 weeks) juice quality harvested in 2012 at WSU Mount 
Vernon NWREC.   

Crush 2012 oBrix pH Specific 
Gravity 

Malic Acid1 Tannin % 

At harvest 13.19 b 3.91 1.05 c 3.89 0.24 
2 weeks after harvest 14.76 a 3.79  1.06 b 4.30 0.26 
4 weeks after harvest 15.51 a 3.85 1.07 a 4.56 0.23 

P-value 0.0003 0.07 <0.0001 0.09 0.27 
1Malic acid measured in grams/liter. 
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Table 11. Characteristics of ciders produced at WSU NWREC in 2011, evaluated 2012-2013. (AC=acidity; BIT=bitterness; SW=sweetness; AST= 
astringency; BDY=body; all rated to scale of Low-Medium-High). 

VARIETY DESCRIPTION COLOR AROMA AC BIT SW AST BDY FLAVOR PROFILE 
Blanc 
Mollet 

Mild to moderately 
bitter French 
bittersweet 

Deep 
gold 

Caramel, pear & jolly 
Rancher with wood, 
biscuit 
& tropical fruits 

L MH L M M A medium bodied bittersweet cider with light 
flavors & aromatics.  Medium length finishes 
with a bitter & mildly astringent aftertaste.  A 
nice addition to a bittersweet blend. 

Chisel 
Jersey 

Full English 
bittersweet 

Golden 
amber 

Bittersweet apple, 
bandaid (phenolic), 
citrus, floral, spicy, 
earthy & woody 

L MH ML MH MH Barnyard character typical of English 
farmhouse cider.  Slight citrus & fruitiness 
accompanied by pronounced bitterness.  Very 
long tannic, astringent finish.  Good for 
structure, character & complexity in a blend. 

Golden 
Russet 

Medium sharp russet 
dessert apple 

Straw Estery, green apple, 
candy apple, honey, 
cidery & tropical fruits 

M LM M L MH Full-bodied, alcoholic, complex aromatics with 
good acid.  Medium length Sauvignon Blanc 
finish.  Excellent base for dessert apple cider 
blend. 

Harrison Old American 
moderately sharp 
cider apple 

Gold Fresh & bittersweet 
apple, floral, 
confectionary, cidery, 
woody & spirituous 

L LM M LM M Well balanced with delicate flavors & aromas. 
Soft, rounded mouth feel and good fruit 
character with a peachy, smoky, mildly 
astringent finish.  This cider tends not to 
ferment to complete dryness.  A wonderful 
single varietal or blender. 

Major Aromatic bittersweet Amber 
copper 

Bittersweet apple, 
caramel, cidery, dill, 
wood & blackberry 
leaves 

L M L MH LM Highly aromatic with some fruit, earthy wood & 
bitterness.  Long tannic finish.  Good addition 
to a bittersweet blend or can add body & 
complexity to a dessert apple blend. 

Mettais Moderately bitter 
French bittersweet 

Deep 
amber 

Bittersweet apple, 
caramel, bandaid 
(phenolic), cidery, 
tropical fruit, strawberry 
jam & earthy wood 

M M L M M Strongly aromatic – more aroma than taste.  
Apple character with notes of figs, dates & 
earthy wood.  Medium bodied with astringent 
finish of good length.  Wonderful deep rich 
color.  Bittersweet blender. 

Virginia 
Crab 
(Hewes, 
Huges) 

Mild to moderately 
bitter bittersharp 

Gold Citrus, floral, grassy, 
tropical fruits, 
butterscotch & green 
apple 

H LM L MH MH Lemony bright apple flavor with banana, pear 
& butterscotch notes.  Full bodied with white 
wine intensity and a nice soft astringent finish.  
Possible varietal or acid addition to a blend. 

Zabergau 
Reinette 

Moderately sharp 
russet dessert apple 

Light 
gold 

Sweet caramel & honey 
with hints of citrus, 
grass & herbs 

M LM L M L Light bodied & wine like with an even mouth 
feel.  Short, slightly bitter finish, somewhat 
more complex than most dessert apple ciders.  
Good blending apple. 



Mechanical Harvest Research: 
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FIGURE 1: 



Ever considered growing fruit for a growing industry?  
Come to this... 

Cider Seminar 
Featuring Peter Mitchell 

Date:  December 15, 2012         
Time:  9:30 a.m. – 3 p.m. 
Location:  Skagit Valley Gardens,  
18923 Peter  Johnson Road, Mount Vernon, WA 

RSVP by contacting Alicia Self  
at the Northwest Agriculture Business Center 
Email:  Alicia@agbizcenter.org 
Phone: (360) 336-3727 

Panel Discussions with Cider Makers, Researchers, Growers, Marketers, and other 
Industry Experts.  Free Program includes Lunch & Hard Cider Sensory Tasting.* 
*Must be 21 years or older to participate in the tasting

Peter Mitchell is a highly qualified and internationally recognized authority in cider and perry 
making and tasting. With 30 years of practical experience, he is a professional trainer, a UK 
and USA cider competition judge and an award-winning producer in his own right.   
Seminar presented by: 

mailto:Alicia@agbizcenter.org


2012 NORTHWEST CIDER SEMINAR 
December 15, 2012 

Agenda 
9:30 a.m. Registration 

10:00 a.m. Welcome and Introductions – David Bauermeister, Northwest Agriculture Business Center 

10:15 a.m. State of the Industry - History – Current World Market           Peter Mitchell 

10:45 a.m. Opportunities Moderator:   Sharon Campbell  
Drew Zimmerman, Cider Consultant (WA) 

Peter Mitchell, Mitchell F&D (UK) 

Kristen Jordan, Sea Cider Farm and Cider House (BC) 

Topics:  Market opportunity for the juice from cider apples 
U.S. Market, Regional growth in Northwest, Current cider demand 

NOON  Lunch -  Invitation to join the Northwest Cider Association 

  1:00 p.m. Potential Implications Moderator:  David Bauermeister 

 Dr. Carol Miles, Washington State University (WA) 

Craig Campbell, Tieton Cider Works (WA) 

Andrew Brown, Blue Mountain (OR) 

Gary Moulton, Cider Consultant (WA) 

Tom Thornton, Cloud Mountain Farm (WA) 

Steve “Bear” Bishop, Alpenfire (WA)  

Topics: Production methods and issues for cider apples 
Mechanical harvest, pests & diseases, Value-added opportunities, 

Cooperative development, Potential returns and estimated production costs 

1:30 Sensory Short Course           Peter Mitchell 

        3:00 Adjourn 

http://www.nwcider.com/
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For Immediate Release   
(MOUNT VERNON, WA)   Date: November 8, 2012 
 
  
For more information contact: 
 
David Bauermeister, Executive Director 
Northwest Agriculture Business Center 
David@AgBizCenter.org 
www.agbizcenter.org 
(360) 336-3727 
 

 
Agricultural Producers invited to attend Cider Apple Seminar 
 
Mount Vernon, WA – Industry professionals in the hard cider business, or farm entrepreneurs 
interested in learning more about the opportunity for growing apples used by cideries, will have a rare 
opportunity to meet with international expert Peter Mitchell on December 15, at Skagit Valley Gardens.   
 
The free seminar is 9:30 a.m. – 3 p.m. and is organized by the Northwest Agriculture Business Center 
(NABC), Washington State University (WSU), and the Northwest Cider Association (NWCA).   Skagit 
Valley Gardens is located at 18923 Peter Johnson Road, just off Interstate 5 near Mount Vernon, 
Washington. 
 
The program consists of two panels in the morning with industry experts including Dr. Carol Miles, 
Drew Zimmerman and Gary Moulton.  Also, cider makers, nursery owners, apple growers and 
prospective apple growers will be represented on panels and in the audience.  The discussions are 
followed by lunch and a cider sensory tasting event in the afternoon, led by Mitchell.  Organizers hope 
to replicate this program in eastern Washington and Oregon next year.   Peter Mitchell is a highly 
qualified and internationally recognized authority in cider and perry making and tasting. With 30 years 
of practical experience, he is a professional trainer, a UK and USA cider competition judge and an 
award-winning producer in his own right.  Mitchell’s visit to the Northwest from Europe ties in with a 
series of educational cider workshops he helps conduct, organized throughout the year by NABC, WSU, 
and NWCA. 
 
  



   

419 South 1st Street, Suite 200 / P.O. Box 2924  Mount Vernon, WA  98273 
Phone: 360-336-3727  Fax: 360-336-3751  www.AgBizCenter.org 

 

 
“This is an exciting time to be on the ground floor of a growing industry.   We expect a good turn out 
from those interested in helping to shape the future of the Northwest cider industry,” said David 
Bauermeister, NABC executive director.  “We are fortunate to have the opportunity to hear Peter 
Mitchell’s global perspective combined with the Northwest’s leading experts of the cider and tree fruit 
communities.” 
 
Space is limited, so reservations are recommended.  To reserve your seat or to learn more about future 
cider workshops, please contact Alicia Self at alicia@agbizcenter.org or call (360) 336-3727.    
 

 
 

#  #  # 
 

 
NABC was created as a response to a critical need for a single regional business support organization focusing 
on practical, hands-on technical assistance for the development and expansion of new and existing agricultural 
businesses. NABC is involved in producing or supporting value-added products and services that will tip the 
balance toward profitability for many of the small and mid-sized farms in the five county region of the NABC. The 
NABC, as a five county organization including Island, San Juan, Skagit, Whatcom and Snohomish counties, is 
positioned to take advantage of economies of scale, linking knowledge and financial resources across county 
lines.  

 

mailto:alicia@agbizcenter.org


Northwest Cider Seminar – December 15, 2012 
Thank you sponsors:  Mitchell F & D; Innovative Sourcing; and Alliance Packaging 

Thank you for attending! If you did NOT complete the previous online survey or email, or if you have 
more information you’d like to share with us – please complete: 

Your Name ______________________________________________________________ 

Address _________________________________________________________________ 

________________________________________________________________________ 

Email ___________________________________________________________________ 

Phone __________________________________________________________________ 

1. How are you currently involved in the cider industry?
___Professional cider & apple producer  
___Apple grower 
___Hobby cider producer 
___I am not formally involved in the industry 
___ I am considering growing cider apples for the industry 
___Other, please explain: 

___________________________________________________________________________ 

2. What is the primary reason you are attending the seminar?
____ To learn more about the cider industry from experts 
____I am interested in growing cider apples 
____For the cider sensory tasting with Peter Mitchell 
____Other, please explain:  

__________________________________________________________________________ 

3. What is the size of apple production you are contemplating?
______acres 

Other comments (use reverse side if needed): 

http://www.nwcider.com/


Cider Seminar 12-15-2012

Email Address First Name LastName address and phone number    

How are you 
involved in 
industry?  

What is the primary 
reason you are 
attending the 
seminar? 

What is the size (# of 
acres) of apple 
production you are 
contemplating?

Pkbrookshire@mac.com  Paul Brookshire
750514th Ave NW  Seattle, 
WA. 206 789 6465

Hobby cider 
producer

To learn more about 
the cider industry 
from experts

I am interested in 
growing cider apples
For the cider sensory 
tasting with Peter 
Mitchell

bear@alpenfireorchards.com Bear & Nancy Bishop
220 Pocket Lane, Port 
Townsend, WA 

professional cider 
maker and grower panelist

We are WA state's only 
organic hard cider 
company  3.5 acres

360-379-8915

andrew@drinkcider.com Andrew Brown
235 E. Broadway, Milton 
Freewater, OR 97863

Professional grower 
and cider producer

1,200 acres, current 
production 25 acres of 
cider fruit

(541) 938-5575

 rnbryan@icloud.com  Bob Bryan
(360) 387-3799 - also brought 
Sandra L. Swarbrick

Hobby cider 
producer

For the cider sensory 
tasting with Peter 
Mitchell

Current production from 
0.25 acre

davidc@agbizcenter.org David Camp
Hobby cider 
producer

To learn more about 
the cider industry 
from experts 8

I am considering 
growing cider 
apples for the 
industry

craig@cdsdist.com Sharon  & Craig Campbell
210 34th Avenue E - Seattle 
98112

Professional cider & 
apple producer On the panel

Currently have 14 Cider/ 
6 Perry  Planting 30 in 
the spring and grafting 5

sharon@scid.com

mailto:bear@alpenfireorchards.com
mailto:andrew@drinkcider.com
mailto:davidc@agbizcenter.org
mailto:craig@cdsdist.com
mailto:sharon@scid.com


Cider Seminar 12-15-2012

Email Address First Name LastName address and phone number    

How are you 
involved in 
industry?  

What is the primary 
reason you are 
attending the 
seminar? 

What is the size (# of 
acres) of apple 
production you are 
contemplating?

512tchang@gmail.com Tony Chang
15805 Ovenell Road, Mt 
Vernon, WA  98273

Not formally 
involved

to learn more about 
the industry and I am 
interested in growing 
apples Have not decided yet

(206) 321-9000
Considering 
growing apples

Philhooks@msn.com Phil Hooks

11316 34th Avenue SW  
Seattle, WA. 98146  ph 206-
923-3032

Hobby cider 
producer

To learn more about 
the cider industry 
from experts

To be determined.  The 
smaller the better.

I am considering 
growing cider 
apples for the 
industry

nick.ibuki@picocorp.com Nick Ibuki

4200 Highway 97, PO Box 
6000, Summerland BC  
Canada  VOH 170

distribution of 
proprigative 
material in N 
America

to learn more, am 
interested in growing 
apples and for the 
sensory tasting

250-494-8959

kmart2@shaw.ca Keith Mackenzie 1240 Coats Drive, Gabriola, BC

professional apple 
grower and cider 
producer

to learn more, 
interested in grwoing 
cider aples, for the 
sensory tasting 10 acres

Martha Wright came with Keith Mackenzie

ljpearce@whidbey.net Jeffrey D. Pearce
P.O Box 602  Stanwood, WA 
98292

Hobby cider 
producer

To learn more about 
the cider industry 
from experts

We have 40 trees on a 
small lot. Trees are 
mostly Jonagold, 
Melrose, and Akane.

mailto:512tchang@gmail.com
mailto:nick.ibuki@picocorp.com
mailto:kmart2@shaw.ca
mailto:ljpearce@whidbey.net


Cider Seminar 12-15-2012

Email Address First Name LastName address and phone number    

How are you 
involved in 
industry?  

What is the primary 
reason you are 
attending the 
seminar? 

What is the size (# of 
acres) of apple 
production you are 
contemplating?

For the cider sensory 
tasting with Peter 
Mitchell

Timothy A. Pearce
P.O. Box 1721  Stanwood, WA 
98292

jabingreen@gmail.com Jabin Green

 2327 87th Drive NE Lake 
Stevens WA 98258, 360-584-
7298

Hobby cider 
producer

To learn more about 
the cider industry 
from experts 10

I am considering 
growing cider 

kylepieti@yahoo.com Kyle Pieti 360-610-1755
Hobby cider 
producer

To learn more about 
the cider industry 
from experts 2

I am interested in 
growing cider apples
For the cider sensory 
tasting with Peter 
Mitchell

bart@innovativesourcing.com  Bart Fawbush
1640 SW Austin St, Seattle, 
WA 98106 Bottle Vendor Networking 0

methowcider@gmail.com Richard Wasson 509-341-4354
Professional cider & 
apple producer

To learn more about 
the cider industry 
from experts 3

Methow Valley Ciderhouse

mikebgannon@yahoo.com Mike Gannon
7504 Silvama Terr Road, 
Stanwood, WA  98292

Yet to be 
determined to learn more 

(360) 654-0237 grower/cider maker
interested in growing 
apples 1-2 acres

mailto:mikebgannon@yahoo.com


Cider Seminar 12-15-2012

Email Address First Name LastName address and phone number    

How are you 
involved in 
industry?  

What is the primary 
reason you are 
attending the 
seminar? 

What is the size (# of 
acres) of apple 
production you are 
contemplating?

lisanwasson@gmail.com Lisa Wasson  425-985-2145
Professional cider & 
apple producer

To learn more about 
the cider industry 
from experts

The other individual in 
my party, Richard 
Wasson, owns an apple 
orchard of about 15 
acres. I am not 
contemplating a size of 
apple production.

I am not formally 
involved in the 
industry

The other individual 
in my party, Richard 
Wasson, is a 
professional hard 
cider maker. I, on 
the other hand, am 
not (yet!) formally 
involved in the 
industry but am 
interested in 
learning more about 
cider and cider 
apples.

Mike & Sharon Hull

20575 Prairie Rd.  Sedro 
Woolley, WA.   98284  360-724-
7305

Hobby cider 
producer

To learn more about 
the cider industry 
from experts 1

mj3a@frontier.com Michael & Julie Pearce
29203 64th Ave NW   
Stanwood WA 98292

I am not formally 
involved in the 
industry

To learn more about 
the cider industry 
from experts

360-629-4258

mailto:mj3a@frontier.com


Cider Seminar 12-15-2012

Email Address First Name LastName address and phone number    

How are you 
involved in 
industry?  

What is the primary 
reason you are 
attending the 
seminar? 

What is the size (# of 
acres) of apple 
production you are 
contemplating?

Hawk@sanjuanislanddistillery.com Hawk Pingree
360 378-2606 - also brought 
Rich Anderson

Professional cider & 
apple producer

To learn more about 
the cider industry 
from experts

have 1.3 acres.  Would 
like to get to 3 or so.

plmadison@gmail.com Peter Madison
 8 19th Ave.  Kirkland, WA 
98033  312-925-4215

Professional cider & 
apple producer

I am interested in 
growing cider apples

2 acres + or - right now, 
but more in next 5 years

For the cider sensory 
tasting with Peter 
Mitchell

 jeff690@msn.com  Jeff Peterson 206-390-9713
Hobby cider 
producer

I am interested in 
growing cider apples

1 acre to start with but 
up to 18 if all goes well

I am considering 
growing cider 
apples for the 
industry

For the cider sensory 
tasting with Peter 
Mitchell

have ordered my 
first acre of trees for 
planting next year

Twilightciderworks@hotmail.com William & Jackie Jordan

18102 N Day mt Spokane Rd   
Mead, Wa 99021  509-570-
8748

Professional cider & 
apple producer

To learn more about 
the cider industry 
from experts

first year as a 
professional 
producer

I am interested in 
growing cider apples

Hobby cider 
producer

For the cider sensory 
tasting with Peter 
Mitchell

brentkoos@gmail.com  Brent Koos 360-629-9351
Hobby cider 
producer

To learn more about 
the cider industry 
from experts 5 acres



Cider Seminar 12-15-2012

Email Address First Name LastName address and phone number    

How are you 
involved in 
industry?  

What is the primary 
reason you are 
attending the 
seminar? 

What is the size (# of 
acres) of apple 
production you are 
contemplating?

dvorhis@whidbey.com Dan Vorhis

21910 State Route 525  
Freeland, WA 98249  360-331-
5242  

Hobby cider 
producer

To learn more about 
the cider industry 
from experts 5 to 15

I am interested in 
growing cider apples

I am considering 
growing cider 
apples for the 
industry

For the cider sensory 
tasting with Peter 
Mitchell

Robert Pelent Came with Dan Vorhis

snipe3@gmail.com Beecher Snipes, III
PO Box 2115 Anacortes Wa 
98221

Hobby cider 
producer

To learn more about 
the cider industry 
from experts

360-840-6038

For the cider sensory 
tasting with Peter 
Mitchell

kingjack@wsu.edu Jacqueline King  360-848-6130

involved in cider 
apple research at 
WSU Mount Vernon

To learn more about 
the cider industry 
from experts

milesc@wsu.edu  Carol Miles
WSU Mount Vernon NWREC  
360-848-6150

University scientist 
investigation cider 
apple production

To learn more about 
the cider industry 
from experts 2

Johnnyjitters@gmail.com John Struble
  325 summit ave apt 1, 98102    
206.766.0009

Starting a Cider 
company soon!

To learn more about 
the cider industry 
from experts 1

fishboy@pointroberts.net George Wright
135 Gulf Road, Point Roberts, 
WA  98281

apple grower, cider 
maker

comtemplating planting 
5 acres

Rose Momson 360-945-1266
Rose came with 
George to the 
seminar

mailto:snipe3@gmail.com
mailto:fishboy@pointroberts.net


Cider Seminar 12-15-2012

Email Address First Name LastName address and phone number    

How are you 
involved in 
industry?  

What is the primary 
reason you are 
attending the 
seminar? 

What is the size (# of 
acres) of apple 
production you are 
contemplating?

deanlea@tupelogroup.com Dean Lea
69 North Shore Drive, 
Burlington, VT  05401

apple grower, 
hobby cider maker

interested in growing 
apples 150 acres

802-338-1254

tnthomas@terre-source.com Tamara Thomas
720 S. Man Street #307, Mt 
Vernon, WA  98273

not formally in the 
industry

local interested in 
heritage and historic 
varieties as well as 
compost use with 
orchards ?

360-336-3536
considering growing 
apples

schoepfer@rocketmail.com Joseph Schoepfer
11819 Marine View Drive SW, 
Burien, WA  98146

considering growing 
apples to learn more 5 acres

253-224-4875

coffee@aug.com Michael & Carol Sasich
18218 Colony Rd, Bow, WA 
98232

apple grower, 
considering growing 
more for industry to learn more

904-669-7610
interested in growing 
cider apples 2 acres

ianberg@yahoo.com Ian Sahlberg
8549 Evanstow Ave N, Seattle, 
WA  98103

hobby cider maker, 
work on cider 
research at WSU Mt 
Vernon and looking 
at starting own 
cidery in Seattle

to learn more, and for 
the cider sensory 
tasting

425-328-8180

bnsoler@hotmail.com Bev and Fred Soler
1930 SR 530 NE, Arlington, 
WA  98223 hobby cider maker for cider sensory nice program today!
360-435-4557

mailto:deanlea@tupelogroup.com
mailto:tnthomas@terre-source.com
mailto:schoepfer@rocketmail.com
mailto:coffee@aug.com
mailto:ianberg@yahoo.com
mailto:bnsoler@hotmail.com


Cider Seminar 12-15-2012

Email Address First Name LastName address and phone number    

How are you 
involved in 
industry?  

What is the primary 
reason you are 
attending the 
seminar? 

What is the size (# of 
acres) of apple 
production you are 
contemplating?

zercherm@gmail.com Michael Zercher
27 Camino La Cuera. Glorieta, 
NM 87535 hobby cider maker

to learn more about 
industry

505-819-3729

considering growing 
apples for the 
industry

robinlocke@hoodriverelectric.net Robin H. Locke PO Box 414 He did not attend
7 acres available to 
plant

7620 Smullin Road but is interested in would like to team up
Mt. Hood/Parkdale, OR 97041 growing apples for with a  cider maker
503-780-4005 cider to plant the right ones

dmurph@smwireless.net Deb Murphy
interested but was unable to 
attend at the last minute

brianm@bardorf.com Brian Meyers
Coffee Roaster - Olympia 
Roastery Manager

interested but was 
unable to come at 
the last minute

360-754-5282 x125
5-15 acres

schoronoag@hotmail.com Glenn Schorno Yelm
He is worried about 
the rainfall in Yelm

(360)-458-7788

rschultz@highline.edu Rick Schultz 7037 25th Ave NW

Grows Asian pears 
and European perry 
pears, small 
orchard, 300+ trees

considering growing 
cider apples for the 
industry

Kate Gaiser Seattle, WA  98117

mailto:zercherm@gmail.com
mailto:robinlocke@hoodriverelectric.net
mailto:dmurph@smwireless.net
mailto:brianm@bardorf.com
mailto:schoronoag@hotmail.com
mailto:rschultz@highline.edu


Cider Seminar 12-15-2012

Email Address First Name LastName address and phone number    

How are you 
involved in 
industry?  

What is the primary 
reason you are 
attending the 
seminar? 

What is the size (# of 
acres) of apple 
production you are 
contemplating?

206-784-5616
hobby cider 
producer

In the begging stages 
of planning a facility 
licensed to produce 
cider and perry and 
mead

Also came for the 
sensory tasting as 
well as to learn more

kristen@seacider.ca Kristen Jordan Sea Cider Farm & Ciderhouse
preofessional 
cidermaker

came to be on panel, 
learn more about 
industry and sensory 
tasting with Peter 
Mitchell

info@seacider.ca Andrew Gill 2487 Mt. St. Michael Road apple grower
Andrew came 
with Karen to 
the seminar Saanichton BC Canada

V8M 1T7
250-544-4824

tomgaro@yahoo.com Tom Garofalo 5500 Binns Hill Drive apple grower

interested in growing 
cider apples for the 
industry

Hood River, OR  97031 Three acres

aidanharrison@comcast.net Aidan Harrison 136 Lyndhurst Ave

hobby producer in 
process of building 
business plan to 
enter industry

to learn more about 
the cider industry 
from the pros

San Carlos, CA  94070
620-219-3257

mailto:kristen@seacider.ca
mailto:info@seacider.ca
mailto:tomgaro@yahoo.com
mailto:aidanharrison@comcast.net


Cider Seminar 12-15-2012

Email Address First Name LastName address and phone number    

How are you 
involved in 
industry?  

What is the primary 
reason you are 
attending the 
seminar? 

What is the size (# of 
acres) of apple 
production you are 
contemplating?

cindy.craven@yahoo.com Cindy Craven 350-333-8893

professional cider 
producer and apple 
grower

interested in learning 
more, interested in 
sensory tasting, 
interested in growing 
apples for industry

mailto:cindy.craven@yahoo.com
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2012 Northwest Cider & Perry Seminar

The Cider Market & Industry
Class Leader: Peter Mitchell, Director Mitchell F&D Limited

History of Cider Production
• In 6500 BC apples first cultivated in the Tien Shan (“Mountains of Heaven”) ‐modern‐

day Kazakhstan in Central Asia.

• When the Romans invaded England (55 BC – 43 AD), native Britons in Kent were found
to be making cider. 

• From the 8th C, adoption of apple milling & pressing technology & establishment of
cider & perry production ‐ spreading north from Spain to France and into England.

• From 13th C, cider became valued as a safer drink than water and became used as a
means of paying farm workers.

• 17th & 18th C, the “heyday”. Key technological developments e.g. in‐bottle
fermentation. Taken to the “colonies”.

• Popularity and quality declined at the end of the 19th C.

• Formation of Long Ashton in 1903. Much R&D work was undertaken here until 1985.

• Substantial growth in cider consumption and production occurred between 1970 to the
mid 1990s.

• After a short period of Industry “troubles” and a decline in cider value in the late 1990s,
new quality products were introduced to make cider & perry fashionable again in the
21st century.
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• 1st cultivated apple trees planted in Boston by Blackstone in 1623
• Apples became widely planted – encouraged by individuals like “Johnny

Appleseed” (early 1800’s)
• However, in Washington State planting did not properly start until about

Cider in the USA

However, in Washington State planting did not properly start until about
1850 – also for fresh fruit, not cider

• Cider became widely established in 18th & 19th centuries (a ‘store’ of
apples; payment for work; safe drink; family drink) – notably:
• 1726 – a village nr. Boston produced 10,000 barrels
• 1767 – 40 gallons annual per capita consumption In Massachusetts
• 1810 – 198,000 barrels made in Essex County, NJ (ca. 307,000 gallons

distilled cider spirit)p )
• President John Adams popularised health benefits

• However, after mid 1800’s (as in UK) – urbanisation, beer production
…. plus ….. Temperance Movement …… poor quality >>>>
• 1915(ish) – only 13m gallons produced (55m gallons in 1899)
• 1919 – Prohibition
• 1990: 0.75m gal ….. 2004: 4.25 m gals …… 2011: 9.2m gals

Legislation & Cider Definitions 

• In many countries (includes UK, USA, Canada), definitions
and ‘controls’ on permitted practices are contained only
within Excise legislation.

d d f• In France, Spain and Germany definitions & practices are
more restricted by specific vertical legislation ……. however
……

– for example, in France: Boisson fermentee a base de
pomme is used for any beverage which does not
conform to a regulatory definition.
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USA Definitions – Hard Cider

Still wine (COStill wine (CO2 2 <3.92g/l)<3.92g/l) derived primarily from 
apples or apple concentrate and water (apple apple 
juicejuice, or the equivalent amount of concentrate 
reconstituted to the original brix of the juicereconstituted to the original brix of the juice 
prior to concentration, must represent more must represent more 
than 50% of the volume of the finished productthan 50% of the volume of the finished product) 
containing no other fruit product nor any no other fruit product nor any 
artificial product artificial product which imparts a fruit flavor 
other than apple; containing at least 0.5%and at least 0.5%and 
less than 7% alcohol by volumeless than 7% alcohol by volume; having the 
taste aroma and characteristics generallytaste, aroma, and characteristics generally 
attributed to hard cider; and sold or offered for 
sale as hard cider.

Canadian Definition

• Product of the alcoholic fermentation of apple juice

• 2.5% ABV ‐ 13.0% ABV

• A number of permitted ingredients / processing aids are
listed

• Cannot sell cider if it contains more than 2.0g/l VA

• Includes definition of “Champagne Cider”

Ref: Food and Drug Regulations (C.R.C., c.870, Section 
B 02 120 [S] Cider)B.02.120. [S]. Cider)
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USA Definitions – Other Categories

Broadly, cider is classified as a wine and thus permitted practices and allowable 
ingredients are generally the same as for a wine. For full details, see The Electronic The Electronic 
Code of Federal Regulations, Title 27: Alcohol, Tobacco & Firearms, Part 24 Code of Federal Regulations, Title 27: Alcohol, Tobacco & Firearms, Part 24 –– WineWine.
The following excise tax categories apply to cider:

Wine  0.5% to 14% ABV:  $1.07/gal
Wine  14.1% to 20.9% ABV:  $1.57/gal
Wine  21.0% to 24% ABV:  $3.15/gal
Carbonated Wine (CO2 > 3.92 gl

‐1 ): $3.30/gal
Sparkling Wine (CO2 > 3.92 gl

‐1 ):  $3.40/gal
Hard Cider (as previous): $0.226/gal$0.226/gal

In addition, there is  a “Fruit Wine “category, a “Farm Cider” category ‐ which is 
exempt from a tax class subject to certain provisions (FR: 27.24.76) ‐ and reduced 
levels of tax for small producerssmall producers (150,000 gal/yr) e.g. $0.056 credit on 1st 100,000 gals 
of hard cider.

Cider & Perry: World Market

South Africa

Aust & NZ
1%

Eastern Europe
1%

South 
America North

Cider: World Market 2010
Sources: Various

South Africa
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America
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Finland
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France
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United Kingdom
55%

Germany
5%

Ireland (ROI)
4%

Spain
5%

Sweden
1%Switzerland

1%

• UK cider & perry market
largest in the world –
940m litres in 2011
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Cider & Perry: Growth in World Market

140.0

160.0

180.0 Development of World  Cider Market (ex. UK): 2002 – 2008
(Various Sources)

40.0

60.0

80.0

100.0

120.0

V
o
l (
m
ill
io
n
 lt
rs
)

0.0

20.0

South Africa France Spain Ireland Central & 
South 
America

Asia Finland North 
America

Eastern 
Europe

Sweden Australasia

US Cider Market – Historical Changes

35.00

40.00

.L
it
re
s

For the 7 month period to end July 2012 , the 
US cider market showed an increase of 77% 
compared to the same period of time in 2011

22.1% up 
from 
2010

15.00

20.00

25.00

30.00

A
s 
St
ill
 W

in
e
 B
o
tt
le
d
) 
 M

0.00

5.00

10.00

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

C
id
e
r 
V
o
l.
 (
A



6

Cider: US Production / Releases
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UK Alcoholic Drinks Market (Volume)
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Emerging Cider Markets & Growth Forecasts

See following link: 
http://www.candcgroupplc.com/__dat
a/assets/pdf_file/0019/19252/Canade
an‐International‐Beer‐Strategy‐
Conference‐30‐May‐2012.pdf 

Global Cider Market – Recent Headlines
• Declining demand in Finland: ‐‐3% 3% volume in 2011 (Euromonitor)

• Sales of Somersby cider (Carlsberg) in 2011 exceededexceeded expectations

• Cider consumption in Japan decreased by 4%4% in 2011 (Euromonitor)

•• “Stellar” growth “Stellar” growth of cider in Australia to 52m litres in 2011; value of A$552m
(Euromonitor) Volume growth at 42 8%42 8%MAT (Feb 2012) and 58%58% value(Euromonitor). Volume growth at 42.8%42.8%MAT (Feb 2012) and 58%58% value
(Nielsen)

• Long‐term decline in cider consumption in Ireland: ‐‐2%2% volume in 2010 and
2011 (Euromonitor).

•• Increased Increased sales in 2011 in Argentina, Venezuela & Brazil (+8% (+8% volvol, +16%, +16%
valuevalue) (Euromonitor)

•• 23%23% volume growth in 2011 in Singapore and 4% 4% volvol growth in Hong Kongg g p g g g
(Euromonitor)

• Westons Cider (UK) purchases World Brands Australia in 2012 to form
Westons World Brands

• Ireland’s C&C Group acquires Vermont Hard Cider in October after
Heineken took over distribution of Strongbow in August 2012

• Global cider market to reach $2.6 billion by 2015 (GIA inc.)



9

Sales Trends

In the 20th & 21st century, the key factors that have 
affected  (will affect?) consumption include:

• Advertising

• Weather

• Taxation• Taxation

• Widening product range – in draught & packaged formats

• Distribution & supply (of product & raw materials)

• Packaging & product innovations

• Regional preferences

• Gender and age

• Changes in PDIg

• Pricing, product quality and value

• Image

• Provenance & eco/health‐credentials

• Events & occasions

The Raw Materials – Apples & Pears

Apples

1. Dessert

2 C li2. Culinary

3. Cider

4. (Crab)

Pears

1. Dessert

2. Perry
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Cider Apples

Characterised by phenolics
(polyphenols; tannins)

1. Sharps e.g. Tom Putt

2. Sweets e.g. Sweet Coppin

3. Bittersharps e.g. Kingston Black

4. Bittersweets e.g. Dabinett

The UK Cider Industry & Orcharding
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Cider maker’s usage of apples in 2011 estimated at 57% of all UK applesCider maker’s usage of apples in 2011 estimated at 57% of all UK apples
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The UK Cider Industry & the Rural Economy

Industry reports growth in directly dependent jobs from 1,000 in 2008 
to 1,500 in 2011  ..... plus .... an increase from an estimated 5,000 to 
7,500 in rural cider‐related jobs

Approaching 250 000 tonnes of apples valued at ca £26m p a for theApproaching 250,000 tonnes of apples valued at ca. £26m p.a. for the 
rural community

Cider apple orchards are an important tourist amenity and local benefit: 
overall, orchards are estimated to return in various ways 8x the cash 
profit from the apples (Herefordshire Orchards Community Evaluation 
Project – 2008‐2010)

£2.75bn retail value (NACM estimate from CGA/IRI) delivering £461m 
VAT & £318m excise duty = £770m+ directly result ....... as well as other 
income and business tax revenues

Cider Making Practices in the UKCider Making Practices in the UK

•• The UK Cider Industry:The UK Cider Industry:

• Majority of ‘craft’ producers only use
fresh‐pressed juice and thus make all
their cider in the “season”their cider in the “season”.

• All the big producers & many of the
medium‐scale makers use AJC in
some or all of their cider.

• Contract packing is widely used

• The 250,000 tonnes of apples grown
in the UK for cider will produce about
2 hl f j i Th b l f b t

Major Producers:
Bulmers (Heineken) Aston Manor2m hl of juice. The balance of about 

5m hl finished cider will come from
imported AJC plus other ingredients
added to fermented juice to make up
the final product.

Bulmers (Heineken), Aston Manor,
Magners GB (C&C Group), Thatchers, 
Westons, Aspall, Merrydown, 
Sheppy’s Henny’s
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Producing Apples for Cider in the UKProducing Apples for Cider in the UK
• 80% of fresh apples used in cider production are cider

apples, 20% are cull dessert/culinary

• Cider orchard practices differ from growing dessert fruit:

• Degree of ripeness

• Machine harvesting

• Cider apples are not put into cold‐store although some
producers will use cull dessert/culinary fruit out of cold store

• Recently established long‐term research strategy associated
with cider orcharding – Themes:

• Genomics Current research projects:
• Varietal development

• Pest & disease management

• Orcharding systems

• Apple scab genetics
• Role of conidia & varietal resistance
• Mycorrhizal relationships with Malus
• Use of apple genomic & phenotyping

Growers & Cider Producers in the UKGrowers & Cider Producers in the UK
• Over 95% of cider fruit grown is either under contract to the major

cider producers or produced in the maker’s own orchards:
•• BulmersBulmers:: 75% contract, 25% own orchards

•• ThatchersThatchers:: 75% contract, 25% own orchards

•• WestonsWestons: : 80% contract, 20% own orchards

•• MagnersMagners GB:GB: 97% contract 3% own orchards•• MagnersMagners GB: GB: 97% contract, 3% own orchards

• Contracts:
• Typically for 20 – 25 years, with extensions of 5 – 10 years

• With original “Incentive Schemes” (Bulmers & Taunton), much of the
cost of orchard establishment was carried by the cider maker ‐
repayment over 4 years or from a % of apple crop each year.

• Features:

• Quality standard increasingly including a bonus for cleanliness• Quality standard, increasingly including a bonus for cleanliness,
sugar content and for hand‐picked fruit;

• Delivery point i.e. Cider factory

• Permitted orchard chemicals & records

• No inflation clause – minimum price negotiated with grower group

Current price: £113/tonneCurrent price: £113/tonne
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Growing Cider Apples in the UK Growing Cider Apples in the UK –– StartStart‐‐Up CostsUp Costs
• Typical planting densities: 300 – 620/acre

• Machine planting costs (tree, stakes, wire, guard, labour): £7/tree

• Machinery costs (100 acres / 1 man managed orchard):

• 2 x tractors @ £30k ea.

3 t il @ £4k• 3 x trailers @ £4k ea

• Sprayer @ £14k

• Mower @ £5k

• Fertiliser spreader @ £3k

• Shaker @ £14k

• Clearer / sweeper @ £20k

• Harvester @ £45k

• Loader @ £20k

• Break even point 5th year (if some existing equipment) toto 8th year if 
all equipment purchased

Growing Cider Apples in the UK Growing Cider Apples in the UK –– Operating Operating EconomicsEconomics
• Typical yields:

• 2nd year: 1 tonne/acre

• 3rd year: 3 tonne/acre

• 4th year: 8 tonne/acre

5th 12 t /• 5th year: 12 tonne/acre

• 6th – 14th year: < 22 tonne/acre

• 7 – 18th year: < 24 tonne/acre ....... < 30 tonne/acre (best 
managed orchards)

• Machine harvesting volumes: 70 – 150 tonne/day

• Typically need 100 acres minimum for cost effectiveness & 
fit bilitprofitability.

• Based on ave. 20 tonne/acre orchard, ca. £1000/acre profit

• 10, 000 acres of cider apples planted in past 15 years

• “Best paying farm cropBest paying farm crop” (other than soft fruit e.g. Strawberries)
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Survey of Washington and Oregon Cider and Perry Producers
June, 2012

Washington Cideries Oregon Cideries
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Total Ave

1 Which types of cider apples would 
you be interested in purchasing for 
use in your cider production:

Bittersweets x x x x x x x x x 0
Bittersharps x x x x x x x x x x x x
Heirloom/Russets x x x x x x x x x x x x
Comments (21)

2 What would you prefer to purchase:
Field-run apples x x x x x x x x x x x x x
Juice x x x x x x
Comments (13)

3 If an acceptable price for these apples 
was established, would you contract 
for multiple years of production?

Yes x x x x x x x x x x x x x
No x x x
Contract term (years) 5 5 5 5 5 5 3 2-3 2-5 2-5 5 3-5 5
Annual quantity (tons) 10 30 100 500 10 225 5 10 150 200 1240
Low Price ($) 900 400 500 400 365 500 300 700 600 700 600 542   
High Price ($) 1,500 600 800 500 800 400 900 700 750 1000 795   
Comment (1) (4) (8) (14) (17) (5) (24)

4 If juice from these apples was made 
available at an acceptable price, 
would you contract for multiple years 
of production?

Yes x x x x x x x x x
No x x x x x x
Contract term (years) 5 5 5 5
Annual quantity (gallons) 500 4 2000 1000 150000 153504
Low Price ($) 4.00 2.50 6.00 3.00 3.50 2.00 3.50  
High Price ($) 6.50 5.00 4.00 4.00 2.50 4.40  
Comments (1)(2) (5) (18) (22) (23) (28)

Question
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Survey of Washington and Oregon Cider and Perry Producers
June, 2012

Washington Cideries Oregon Cideries
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Total AveQuestion

5 Would you be interested in perry 
pears under the same conditions?

Yes x x x x x x x x x x x
No x x
Contract term (years) 5 5 1-2 10 3 2-3 2-5 2-5 5
Annual quantity (tons) 10 2 80 12 10 114
Low Price ($) 500 400 500 600 500   
High Price ($) 800 600 700 1000 775   
Comment (1) (6) (8)(9) (5)(11) (15) (24) (24) (24)

6 Would you be interested in perry juice 
under the same conditions?

Yes x x x x x x x x x x
No x x x x
Contract term (years) 5 10 1 2-3 2-5 5
Annual quantity (gallons) 200 1000 250 1500 2000 4950
Low Price ($) 4.00 5.00 2.00 5.00 2.00 3.60  
High Price ($) 6.50 6.00 5.00 7.00 4.00 5.70  
Comment (1) (19) (24)

7 Do you produce your own apples or 
pears?

Acres of cider apples 2.0    2.5    3.0    5.0    4.0    20.0  3.0    2.0    40.0  4.0    1.5    5.0    1.0    12.0      105.0  7.5    
Acres of perry pears 0.1    0.1    0.3    0.1    0.5    6.0    0.1    0.5    1.0    0.1    4.0        12.8    1.2    
Comment (3) (7) (10) (12) (16) (20) (24) (25) (26) (27)
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COMMENTS: PRODUCERS THAT RESPONDED:

(1) Certified Organic WASHINGTON:
(2) possibly, has own press Alpenfire Cider
(3) "several trees" Eaglemount Wine & Cider
(4) quantity response was "20-40 tons" Finnriver Farm & Cidery
(5) possibly or maybe Methow Valley Ciderhouse
(6) price unknown Snowdrift Cider Company
(7) 9 trees Tieton Cider Works
(8) would like to pay response was "$500-700" Tulip Valley Vineyard & Orchard
(9) contract term response was "1-2" years Westcott Bay Cider
(10) 200 pear trees Whitewood Cider
(11) quantity response was "2-3" tons
(12) 8 pear trees OREGON:
(13) quality control is critical Blue Mountain Cider Company
(14) depends on variety of apple Bull Run Cider
(15) low response was "400-500", most response "600-700" Carlton Cyderworks
(16) 30 acres of russets planted but not producing E.Z. Orchards
(17) contract response for contract term was "5-10", Finnegan Cider
         quantity reponse was "1-2  tons year 1, more in later years" Reverand Nat's Hard Cider
(18) quantity response was "500-1000", Wandering Angus Ciderworks
         would like to pay response was "2.5-3.00"
(19) would like to pay response was "2-4"
(20) 6 pear trees
(21) no interest in cider apples
(22) would contract 2500 gallons of apple juice for use in distilled product
(23) like to pay response was "5-6", most per gallon repsonse was "6-8"
(24) would be developing new product
(25) 2400 trees
(26) 60 pear trees
(27) 5 pear trees
(28) dessert apple price



 

Cider 
Production 
2005, 2010, 

2012 

Perry 
Production 
2005, 2010, 

2012 

Next 3 yrs 
Total New 
Acres of 

Cider 
Apples 

Next 3 
yrs 

Total 
New 
Acres 

of Perry 
Pears 

Next 3 yrs 
Growth 

potential for 
cider 

consumption in 
US 

Next 3 yrs Growth 
potential for perry 
consumption in US 

Do you 
export 

cider or 
perry? 

Do you 
support 

the 
grant? Other comments 

          

 0, 1000, 12000 0,0, 6,000 20-Mar ? 

It has been growing 
at 30%+. I'm 

assuminng it will 
continue this way. 

Perry is niche market 
within a niche market.  

However, as cider grows 
it builds exposure to 

perry.I expect pretty big 
growth in this category 

as well. no yes 

Our cider production for 2013 will be 
nearing 100,000 gallons with 10-12,000 

gallons of perry production. 

           0,0, 1500 0 8 3 125% 5% yes yes 
           

 0,0,1100 0 two-ten 0 
I do not know but it 

will increase 

it could increase if 1) 
perry pears are available 
for perry production and 

2) Americans are 
educated on what perry 

is no yes 
What is a specialty crop block grant 

application, can I participate? 

          

 
0, 400, 2,500 0 1 25 300% 500% no yes 

Good luck, you have been tremendously 
helpful to us already 

          

 0,55,2000 0,0,100 5 1 100% 50% no yes 

Are you going to fund the project aims?  
Frankly, anthranose is the biggest threat to 
my business. I ultimately have 7-10 acres of 
trees on the western side and anthranose is 

my worry. I don’t ever see me using 
machine harvesting. 

          

 
0,1500,20000 0,200,0 10 2 200-300% 500% no yes 

We are considering exporting to Canada.  
We are very supportive of this application 
and see the cider industry as a potentially 

huge industry for NW states.  Other regions 
are moving to quickly establish themselves 

and dominate the cider industry and the 
NW needs to move quickly in order to keep 

pace with them. 

          



0,400,1400 0 2 1 30% 10% no yes Just say no to GMO! 

 1800, 4567, 
6750 0 5 0 40% 

 0, 10000, 
49000 0,50,250 35 0 150% True Perry 200% no yes 

0,0, 1500 0 60% 30% no yes 

0, 1448, 1777 0 4.5 2 150% 200% no yes 

Cider/Perry category in the market place 
will expand as the diversity of the 

production styles refines and settles.  The 
regional characteristics associatied with 
cider will perists, however the dominate 

force wil be the macro producers who will 
be able to produce large quantities of cider 
from inexpensive dessert fruit.  the market 
will have room for lower tier and upper tier 

product.  We will most ikely see a 
separation no unlike the Micro brew trade 
that will challenge the upper tier brands to 

souce cider variety fruit and produce 
premium cider and perry. Wh have you not 

asked for cucrent acreate planted, and 
expected yield per acre? 

250, 600, 1000 0 1 0.25 12-25% 3-8% no yes 

0 0 10 0 180% 120% no yes 
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Self distribution (%)

skipped questionskipped questionskipped questionskipped question

Other (method & %)

5. If you do not have a cider club now but will, in what year do you plan5. If you do not have a cider club now but will, in what year do you plan5. If you do not have a cider club now but will, in what year do you plan5. If you do not have a cider club now but will, in what year do you plan

to launch it?to launch it?to launch it?to launch it?

Cider Apple and Distribution SurveyCider Apple and Distribution SurveyCider Apple and Distribution SurveyCider Apple and Distribution Survey

3. If selling through a distributor, do you mind listing who you currently3. If selling through a distributor, do you mind listing who you currently3. If selling through a distributor, do you mind listing who you currently3. If selling through a distributor, do you mind listing who you currently

use or hope to use? Please include distributor name, city and state, and use or hope to use? Please include distributor name, city and state, and use or hope to use? Please include distributor name, city and state, and use or hope to use? Please include distributor name, city and state, and 

2. If self distributed, what % is sold through the following:2. If self distributed, what % is sold through the following:2. If self distributed, what % is sold through the following:2. If self distributed, what % is sold through the following:

answered questionanswered questionanswered questionanswered question

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

answered questionanswered questionanswered questionanswered question

answered questionanswered questionanswered questionanswered question

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

1. In your distribution model, either current or proposed, please specify the % of cider1. In your distribution model, either current or proposed, please specify the % of cider1. In your distribution model, either current or proposed, please specify the % of cider1. In your distribution model, either current or proposed, please specify the % of cider

and perry sales from each area:and perry sales from each area:and perry sales from each area:and perry sales from each area:

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

skipped questionskipped questionskipped questionskipped question

skipped questionskipped questionskipped questionskipped question

skipped questionskipped questionskipped questionskipped question

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

Your tasting room

4. With which distributor(s) have you had the best experience, and why?4. With which distributor(s) have you had the best experience, and why?4. With which distributor(s) have you had the best experience, and why?4. With which distributor(s) have you had the best experience, and why?

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

Distributor (%)

answered questionanswered questionanswered questionanswered question

answered questionanswered questionanswered questionanswered question

Online store

Your cider club

skipped questionskipped questionskipped questionskipped question
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7. How many varieties of cider or perry do you produce?7. How many varieties of cider or perry do you produce?7. How many varieties of cider or perry do you produce?7. How many varieties of cider or perry do you produce?

.750 bottles

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

answered questionanswered questionanswered questionanswered question

Other (type and %)

skipped questionskipped questionskipped questionskipped question

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

9. Do you make all of your cider and perry available to distributors?9. Do you make all of your cider and perry available to distributors?9. Do you make all of your cider and perry available to distributors?9. Do you make all of your cider and perry available to distributors?

skipped questionskipped questionskipped questionskipped question

22 oz bottles

skipped questionskipped questionskipped questionskipped question

answered questionanswered questionanswered questionanswered question

Cider

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

6. If you sell any cider through an online store or stores, which do you6. If you sell any cider through an online store or stores, which do you6. If you sell any cider through an online store or stores, which do you6. If you sell any cider through an online store or stores, which do you

use?use?use?use?

16.9 oz bottles

skipped questionskipped questionskipped questionskipped question

answered questionanswered questionanswered questionanswered question

Perry

Yes

answered questionanswered questionanswered questionanswered question

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

Kegs

8. Please estimate your % of sales volume for the following:8. Please estimate your % of sales volume for the following:8. Please estimate your % of sales volume for the following:8. Please estimate your % of sales volume for the following:

No

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

10. If no, what % of your cider and perry varieties do you make available10. If no, what % of your cider and perry varieties do you make available10. If no, what % of your cider and perry varieties do you make available10. If no, what % of your cider and perry varieties do you make available

to distributors?to distributors?to distributors?to distributors?

answered questionanswered questionanswered questionanswered question

Growlers



10101010

Response Response Response Response 

PercentPercentPercentPercent

Response Response Response Response 

CountCountCountCount

38.5% 5

30.8% 4

46.2% 6

53.8% 7

0.0% 0

53.8% 7

13131313

3333

Response Response Response Response 

PercentPercentPercentPercent

Response Response Response Response 

CountCountCountCount

87.5% 14

62.5% 10

87.5% 14

100.0% 16

18.8% 3

16161616

0000

Response Response Response Response 

PercentPercentPercentPercent

Response Response Response Response 

CountCountCountCount

100.0% 13

38.5% 5

84.6% 11

61.5% 8

13131313

3333

Response Response Response Response 

CountCountCountCount

1

1111

15151515

answered questionanswered questionanswered questionanswered question

Bottle shops

Other (explain)

skipped questionskipped questionskipped questionskipped question

16.9 oz bottles

13. Please list a few "cider-friendly" sales outlets:13. Please list a few "cider-friendly" sales outlets:13. Please list a few "cider-friendly" sales outlets:13. Please list a few "cider-friendly" sales outlets:

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

skipped questionskipped questionskipped questionskipped question

Restaurants/ bars

Grocery or other retailers

14. If other, please specifiy what you mean by "other" and list the names14. If other, please specifiy what you mean by "other" and list the names14. If other, please specifiy what you mean by "other" and list the names14. If other, please specifiy what you mean by "other" and list the names

of those embracing the artisan cider revolution such as caterers, of those embracing the artisan cider revolution such as caterers, of those embracing the artisan cider revolution such as caterers, of those embracing the artisan cider revolution such as caterers, 

11. What specific sizes do you sell through a distributor?  Please check all that apply.11. What specific sizes do you sell through a distributor?  Please check all that apply.11. What specific sizes do you sell through a distributor?  Please check all that apply.11. What specific sizes do you sell through a distributor?  Please check all that apply.

answered questionanswered questionanswered questionanswered question

Kegs

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

answered questionanswered questionanswered questionanswered question

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

skipped questionskipped questionskipped questionskipped question

Growlers

Grocery or other retailers

Wine shops

skipped questionskipped questionskipped questionskipped question

.750 bottles

skipped questionskipped questionskipped questionskipped question

Bottle shops

Other

Wine shops

Restaurants/ bars

answered questionanswered questionanswered questionanswered question

12. What do you estimate the following represent in % of your product sales (sold to12. What do you estimate the following represent in % of your product sales (sold to12. What do you estimate the following represent in % of your product sales (sold to12. What do you estimate the following represent in % of your product sales (sold to

these outlets either by a distributor or self-distributed)these outlets either by a distributor or self-distributed)these outlets either by a distributor or self-distributed)these outlets either by a distributor or self-distributed)

22 oz bottles
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I don't know

19. In which countries do you hope to distribute your products?19. In which countries do you hope to distribute your products?19. In which countries do you hope to distribute your products?19. In which countries do you hope to distribute your products?

16. Do you think those "dream outets" are prospects for Washington or Oregon Cider16. Do you think those "dream outets" are prospects for Washington or Oregon Cider16. Do you think those "dream outets" are prospects for Washington or Oregon Cider16. Do you think those "dream outets" are prospects for Washington or Oregon Cider

Week as a "pilot project?"Week as a "pilot project?"Week as a "pilot project?"Week as a "pilot project?"

answered questionanswered questionanswered questionanswered question

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

answered questionanswered questionanswered questionanswered question

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

17. In which states are your products currently distributed?17. In which states are your products currently distributed?17. In which states are your products currently distributed?17. In which states are your products currently distributed?

answered questionanswered questionanswered questionanswered question

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

skipped questionskipped questionskipped questionskipped question

20. What % of apples used in your cider do you grow?20. What % of apples used in your cider do you grow?20. What % of apples used in your cider do you grow?20. What % of apples used in your cider do you grow?

skipped questionskipped questionskipped questionskipped question

skipped questionskipped questionskipped questionskipped question

18. In which states do you want to distribute your products?18. In which states do you want to distribute your products?18. In which states do you want to distribute your products?18. In which states do you want to distribute your products?

Yes

answered questionanswered questionanswered questionanswered question

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

15. Where do you really wish your cider was sold - a venue, store or15. Where do you really wish your cider was sold - a venue, store or15. Where do you really wish your cider was sold - a venue, store or15. Where do you really wish your cider was sold - a venue, store or

other place for which you dream of creaing a cider culture?other place for which you dream of creaing a cider culture?other place for which you dream of creaing a cider culture?other place for which you dream of creaing a cider culture?

skipped questionskipped questionskipped questionskipped question

No

skipped questionskipped questionskipped questionskipped question

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

answered questionanswered questionanswered questionanswered question
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Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

answered questionanswered questionanswered questionanswered question

answered questionanswered questionanswered questionanswered question

answered questionanswered questionanswered questionanswered question

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

23. If yes, do you purchase cider apples or juice or both from that farmer?23. If yes, do you purchase cider apples or juice or both from that farmer?23. If yes, do you purchase cider apples or juice or both from that farmer?23. If yes, do you purchase cider apples or juice or both from that farmer?

skipped questionskipped questionskipped questionskipped question

22. Do you buy cider apples from a farmer that is not a cider maker?22. Do you buy cider apples from a farmer that is not a cider maker?22. Do you buy cider apples from a farmer that is not a cider maker?22. Do you buy cider apples from a farmer that is not a cider maker?

skipped questionskipped questionskipped questionskipped question

Apples

skipped questionskipped questionskipped questionskipped question

answered questionanswered questionanswered questionanswered question

answered questionanswered questionanswered questionanswered question

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options

skipped questionskipped questionskipped questionskipped question

skipped questionskipped questionskipped questionskipped question

Both

24. Please provide the name, city/ town and state of that farmer or24. Please provide the name, city/ town and state of that farmer or24. Please provide the name, city/ town and state of that farmer or24. Please provide the name, city/ town and state of that farmer or

farmers:farmers:farmers:farmers:

21. What % of juice used in your cider do you buy from outside sources?21. What % of juice used in your cider do you buy from outside sources?21. What % of juice used in your cider do you buy from outside sources?21. What % of juice used in your cider do you buy from outside sources?

Yes

Juice



2 Towns Cider House 
Aaron Sarnoff- White, Co-founder 
33930 SE Eastgate Circle, Corvallis, OR  97329 
2townsCiderhouse.com 
(541) 207-3915 
Aaron@2TownsCiderHouse.com 

Alpenfire Cider 
Steve “Bear” and Nancy Bishop, Owners 
220 Pocket Lane, Port Townsend, WA  98368 
Apenfirecider.com 
(360) 379-8915 
snpbishop@waypt.com 

Barlow Road Hard Cider 
Barry Schubmehl, Owner 
P.O. Box 294, Mosier, OR  97040 
BarlowRoadHardCider.com 
(541) 645-0753 
Barry@BarlowRoadHardCider.com 

Blue Mountain Cider Co. 
Andrew Brown, Owner 
235 E. Broadway Avenue 
Milton-Freewater, OR 97862 
DrinkCider.com 
541-938-5575 
Andrew@DrinkCider.com 

Bull Run Cider 
Pete Mulligan, Owner 
7940 NW Kansas City Rd,Forest Grove, OR  
97116 
BullRunCider.com 
(503) 535-9796 
Pete@BullRunCider.com 

Bushwhacker Cider 
Jeff Smith, Owner 
1212-D SE Powell, Portland, OR  97202 
BushwhackerCider.com 
(503) 445-0577 
Jeff@BushwhackerCider.com 

Carlton Cyderworks 
Mark Bailey, President 
320 SE Booth Bend Rd. Suite B 
McMinnville, OR 97128 
CarltonCyderworks.com 
(503) 857-2314 
 mg1962v6@yahoo.com 

Dragon’s Head 
Wes Cherry, Owner 
18201 107 Ave SW, Vashon, WA  98070 
DragonsHeadCider.com 
(206)724- 3723 
laura@dragonsheadcider.com 

E.Z. Orchards 
Kevin Zielinski, Owner 
5400 Hazel Green Rd. NE, Salem, OR  97305  
EZOrchards.com 
(503) 393-1506 
Kevin@ezorchards.com 

Eaglemount  
Trudy Davis, Owner 
2350 Eaglemount Road,Port Townsend, WA  
98368 
EaglemountWinery.com 
(360) 732-4084 
trudydavis@embarqmail.com 

Finnegan Cider 
Josh Johnson, Owner 
P.O. Box 2185, Lake Oswego, OR  97035 
FinneganCider.com 
finnegancider@finnegancider.com 

Finnriver Farm & Cidery 
Crystie Kisler, Owner 
62 Barn Swallow Road, Chimacum, WA  98325 
FinnRiverFarm.com 
(360) 73-CIDER 
Kisler@FinnRiverFarm.com 

mailto:Aaron@2TownsCiderHouse.com
mailto:snpbishop@waypt.com
mailto:Barry@BarlowRoadHardCider.com
mailto:Andrew@DrinkCider.com
mailto:Pete@BullRunCider.com
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mailto:laura@dragonsheadcider.com
mailto:Kevin@ezorchards.com
mailto:trudydavis@embarqmail.com
mailto:Kisler@FinnRiverFarm.com


Grizzly Cider 
Andy Petek, Owner 
19405 144th Ave. NE Bldg. D, Woodinville, WA 
98072 
GrizzlyCider.com 
425-289-5760 
andy@grizzlycider.com 

H.R. Ciderworks 
Steve Bickford, Owner 
1930 Highway 35, Hood River, OR  97031 
Facebook.com/HRCiderworks 
steve@mthoodwinery.com 

Liberty Ciderworks 
Rick Hastings, Owner 
164 S. Washington, Suite 300, Spokane, WA   
99201 
LibertyCiderWorks.com 
Rick@LibertyCider.com 

McMenamin’s 
Nate Wall, Enologist 
2126 SW Halsey St, Troutdale, OR 97060  
McMenamins.com  
(503) 492-5429 
natew@hq.mcmenamin.com 

Methow Valley Ciderhouse 
Richard Wassen, Owner 
138 Walter Road, Winthrop, WA  98862 
MethowValleyCiderHouse.com 
(509) 341-4354  
methowcider@gmail.com 

Merridale Cider Company 
Rick Pipes, Director 
Box 358-1230 Merridale Road  
Cobble Hill, B.C. V0R 1L0 
Merridalecider.com 
+1 250-743-4293 
rick@merridalecider.com 

Montana Ciderworks 
Lee McAlpine, Owner 
P.O. Box 3, Sula, MT  59871 
MontanaCider.com  
(406) 360-5078 
mtcw@wildblue.net 

Portland Cider Company 
Jeff Parrish, Owner 
P.O. Box 2488, Oregon City, OR  97045 
PortlandCider.com 
info@portlandcider.com 

Rainshadow Cider 
Steve Kaiser 
Edmonds, WA 
Rainshadowcider.com 
info@rainshadowcider.com 
(206) 409-9795 

Red Tank Cider 
Aaron Cousins, Owner 
840 Woodland Street #185, Bend, OR  97702 
RedTankCider.com 
Aaron@redtankcider.com 

Reverend Nat’s Hard Cider 
Nat West, Owner 
6127 NE 12th Ave, Portland, OR  97211 
ReverendNatsHardCider.com 
(503) 567-2221 
nat@reverendnatshardcider.com 

Schilling Cider 
Colin Schilling, Owner 
2722 Mayfair Ave. N, Seattle, WA  98109 
SchillingCider.com 
Colin@SchillingCider.com 

Sea Cider 
Kristen Jordan, Owner 
2487 St Michael Rd, Mt Saanichton, BC V8M 
SeaCider.CA 
+1 250-544-4824 
kristen@seacider.ca 

http://www.grizzlycider.com/
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mailto:methowcider@gmail.com
mailto:rick@merridalecider.com
mailto:mtcw@wildblue.net
mailto:info@portlandcider.com
mailto:info@rainshadowcider.com
mailto:Aaron@redtankcider.com
mailto:Colin@SchillingCider.com
mailto:kristen@seacider.ca


Seattle Cider Co. 
Brent Miles, Owner 
4700 Ohio Ave S, Seattle, Washington 98134  
facebook.com/SeattleCiderCo 
(970) 214-9822 
brent@seattlecidercompany.com 

Sixknot 
John Sinclair, Owner 
414 Twisp Carlton Road, Carlton, WA  98814 
SixknotCider.com 
(509) 997-0202 
John@SixknotCider.com 

 Snowdrift Cider Company 
Peter Ringsrud, Owner 
277 S. Ward Ave., East Wenatchee, WA  98802 
SnowdriftCider.com 
(509) 630-3507 
peter@snowdriftcider.com 

Square Mile Cider 
Lorin Gelfand, Brand Manager 
929 N. Russell Street, Portland, OR  97227 
SquareMileCider.com 
(503) 972-7769 
Lorin.Gelfand@craftbrew.com 

Tieton Cider Works 
Sharon Campbell, Owner 
321 Humphrey Road 
Tieton, WA  98947 
TietonCiderWorks.com 
(509) 673-2880 
sharon@scid.com 

Tod Creek Cider 
Chris Schmidt, Owner 
TodCreekCider.com 
273 Prospect Lake Road 
Victoria, BC  V9E 1J7 
(250) 882-1061 
chris@todcreekcider.com 

Twilight Cider Works 
Will Jordan, Owner 
18102 N. Day  
Mt. Spokane Road, Mead, WA 98102 
TwilightCiderWorks.com 
(509) 238-3232 
twilightciderworks@hotmail.com 

Vashon Island Winery 
Ron Irvine, Owner 
10317 SW 156th Street 
Vashon Island, WA 98070 
VashonWinery.com 
(206) 567-0055 
VashonWinery@yahoo.com 

Wandering Aengus & Anthem 
James Kohn, Owner 
6130 Bethel Heights Rd, NW, Salem, OR  
97305 
WanderingAengus.com 
(503) 361-2400 
info@wanderingaengus.com 

Westcott Bay Cider 
Hawk Pingree, Owner 
12 Anderson Lane, San Juan Island, WA 98250  
WestcottBayCider.com 
(360) 378-3880 
hpingree@gmail.com 

Whitewood Cider 
David White, Owner 
7032 Monaco Ct SE, Olympia, WA  98501 
WhitewoodCider.com 
Dave@oldtimecider.com 

Updated November 7, 2013 
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DAS USER FEES IN 2015

The WSU-Decision Aid System (DAS) 
(das.wsu.edu) is becoming a fee-based service 
center. Users will need to subscribe for access to 
model predictions starting March 1st, 2015.

WHAT WILL IT COST?

Users will be charged $150 per weather station 
used in their profile. With this yearly fee, users 
have access to the station with all tree fruit 
models, historic data, the DAS Spray Guide, 
model notifications and all future upgrades to the 
DAS software.

WHAT ARE THE FEES USED FOR?

It costs $150,000 per year to fund ongoing 
activities on DAS. This includes 75% of the 
salaries for the DAS manager and the second 
DAS programmer. The remaining costs for the 
full-time positions will be covered through 
grants. The second programmer is critical for the 
development and implementation of new DAS 
features that are not sponsored by granting 
agencies. Making noticeable progress is 
necessary for DAS to keep pace with changing 
industry needs and to remain a valuable tool to 
the tree fruit industry. The DAS manager and 
educator’s position is essential for continued 
outreach, research synthesis, and strategic 
planning. In addition, the fees will pay for the 
Google software license (maps and charts) as 
well as for overhead charges required by WSU 
for secure purchasing and budget management. 
The new DAS service center is non-profit. Any 
income surplus will either be used for fast-track 
feature development or be credited to user 
subscriptions in the following year.

For more information please contact: Vince Jones, DAS Director, WSU | phone 509.663.8181 ext.291 | email: vpjones@wsu.edu 
or Ute Chambers, DAS Manager & Educator, WSU | phone 509.663.8181 ext.290 | email: uchambers@wsu.edu

NEW RESTRICTIONS

Model output and historic data can only be 
viewed with subscription, while access to the 
DAS Spray Guide will still be open to everyone 
for free.

The number of devices allowed to access a user 
account will be limited to 4, so a user can access 
DAS through their desktop, laptop, tablet and 
smartphone. Each person making management 
recommendations will need their own account. 
Users cannot share their accounts with other 
decision makers as this would undermine the 
price structure for the entire DAS user 
community, and ultimately the long-term 
stability of DAS.

DECISION AID SYSTEM UPDATES

Winter 2014

Attachment D 12-25-B-1262 WSU IPM



NEW FEATURES 2015

Notifications
Opt in to receive Email messages for 
selected pest model events.

DECISION AID SYSTEM UPDATES

Winter 2014

Orchard Management System (OMS) 
Mobile Web App
Monitor pests in orchards using your 
smartphone or tablet.

Improved Compatibility With Mobile 
Touch Devices
The latest upgrade optimizes DAS for use 
with smartphones and tablets.

MORE FEATURES IN THE PIPELINE

Long-Range Model Forecast
Model predictions will be projected out to 
28 days.

OMS App for Offline Use and Desktop
Monitor pests in orchards without Internet 
connection and analyze trapping data in 
more detail on your desktop.

Virtual Weather Stations
Utilize NOAA’s weather forecast to run 
pest models for your orchard location.

For more information please contact: Vince Jones, DAS Director, WSU | phone 509.663.8181 ext.291 | email: vpjones@wsu.edu 
or Ute Chambers, DAS Manager & Educator, WSU | phone 509.663.8181 ext.290 | email: uchambers@wsu.edu
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Jones et al. (K745) – Final Report 

 

 
 

Current and past DAS user survey results can be viewed in more detail here: 
http://entomology.tfrec.wsu.edu/VPJ_Lab/DAS.html. 

  

New spray guide layout. 
Each recommended 
pesticide option is 
represented by a card 
showing the pesticide’s 
tested high and moderate 
efficacies against pests 
(pest names abbreviated) 
and effects on beneficial 
insects in a color gradient 
(green: no or low effects; 
yellow: moderate effects; 
red: high effects). 
Pesticides can be filtered 
using the left panel by 
practice (organic or 
conventional) and by 
efficacy. Pesticides can 
be selected for more 
detailed comparison 
(compare boxes in each 
card). A click on any 
pesticide card opens 
another tab with more 
detailed information about 
that pesticide and about 
effects on individual 
natural enemy groups or 
species. 

1 
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Jones et al. (K745) – Final Report 
What the Notifications System will look like and how it will work is explained in a video tutorial in the DAS 
HELP CENTER (https://das.wsu.edu/help_center) under DAS Features. (Note that this feature will be behind a 
pay wall starting March 2015.) 

The following images show the current layout of the trapping web app for the Orchard Management System that 
will be in alpha testing in December 2014 and beta testing in spring 2015.  

Screenshots of current OMS mobile app. From left to right, top row: trap count entry screen, trap catch view list, 
and trap catch chart; bottom row: main navigation menu, add/edit orchard form, and add/edit trap form. 

2 
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Q1 Information about me
Answered: 102 Skipped: 4

48.04%
49

11.76%
12

35.29%
36

4.90%
5 102

Grape grower Own/operate a winery I grow grapes and own/operate a winery

Other

I am a

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Grape grower Own/operate a winery I grow grapes and own/operate a winery Other Total

I am a
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27.62% 29

45.71% 48

28.57% 30

64.76% 68

46.67% 49

21.90% 23

9.52% 10

19.05% 20

Q2 What is your understanding of the term
'certified stock?' (you may select multiple

answers)
Answered: 105 Skipped: 1

Total Respondents: 105  

Plants have no
visible sign...

Plants have
been grown i...

Plants have
been tested ...

Plants have
been propaga...

Plants have
been certifi...

Plants have
been certifi...

Plants are
guaranteed t...

Plants
propagated f...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Plants have no visible sign of virus disease

Plants have been grown in a certified virus and disease free soil and environment

Plants have been tested for all known viruses

Plants have been propagated from registered foundation stock

Plants have been certified by the WSDA to be free of virus diseases

Plants have been certified by the USDA to be free of virus diseases

Plants are guaranteed to be free of virus disease

Plants propagated from certified plants will be virus and disease free
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1.90% 2

0.00% 0

0.00% 0

2.86% 3

5.71% 6

23.81% 25

65.71% 69

Q3 On a scale of one to seven, how
important is planting or obtaining grapes

from clean plants to you for making
premium wine (1=lowest, 7=highest)

Answered: 105 Skipped: 1

Total 105

1

2

3

4

5

6

7

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

1

2

3

4

5

6

7
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22.92% 22

33.33% 32

43.75% 42

Q4 Would you decline a contract with a
winery if you were unable to obtain certified

clean plants?
Answered: 96 Skipped: 10

Total 96

Yes

No

Not sure

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Yes

No

Not sure
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Q5 Please rank the sources for the plants
you grow in order of preference

Answered: 100 Skipped: 6

8.24%
7

36.47%
31

38.82%
33

9.41%
8

5.88%
5

1.18%
1

 
85

 
4.28

0.00%
0

11.11%
7

19.05%
12

57.14%
36

11.11%
7

1.59%
1

 
63

 
3.27

88.89%
88

9.09%
9

1.01%
1

1.01%
1

0.00%
0

0.00%
0

 
99

 
5.86

3.61%
3

48.19%
40

33.73%
28

10.84%
9

2.41%
2

1.20%
1

 
83

 
4.36

0.00%
0

0.00%
0

6.56%
4

4.92%
3

70.49%
43

18.03%
11

 
61

 
2.00

0.00%
0

0.00%
0

0.00%
0

9.52%
6

11.11%
7

79.37%
50

 
63

 
1.30

Self-propagate

Nursery
(non-certified)

Certified
nursery (WA)

Certified
nursery (out...

Out of state
nursery...

Suitcase/Neighb
ors/Friends

0 1 2 3 4 5 6 7 8 9 10

 First
choice

Second
choice

Third
choice

Fourth
choice

Fifth
choice

Sixth
choice

Total Average
Rating

Self-propagate

Nursery (non-certified)

Certified nursery (WA)

Certified nursery (out of state)

Out of state nursery (non-
certified)

Suitcase/Neighbors/Friends
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58.00% 58

16.00% 16

20.00% 20

6.00% 6

Q6 When making a planting decision (new
or replanting), I would most likely choose

to:
Answered: 100 Skipped: 6

Total 100

Plant only my
preferred...

Plant
preferred...

Wait for
certified st...

Choose another
variety that...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Plant only my preferred variety if it is available in certified stock

Plant preferred variety even if it is not certified

Wait for certified stock to become available

Choose another variety that is available in certified stock
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Q7 Rank your knowledge the following from
one to seven (1=know very little and

7=know quite a bit)
Answered: 104 Skipped: 2

1.94%
2

9.71%
10

6.80%
7

18.45%
19

20.39%
21

22.33%
23

20.39%
21

 
103

 
4.94

10.58%
11

22.12%
23

19.23%
20

21.15%
22

10.58%
11

11.54%
12

4.81%
5

 
104

 
3.53

33.33%
34

22.55%
23

9.80%
10

12.75%
13

9.80%
10

6.86%
7

4.90%
5

 
102

 
2.83

5.88%
6

10.78%
11

14.71%
15

23.53%
24

22.55%
23

15.69%
16

6.86%
7

 
102

 
4.21

0.96%
1

5.77%
6

13.46%
14

18.27%
19

23.08%
24

25.96%
27

12.50%
13

 
104

 
4.85

1.92%
2

7.69%
8

6.73%
7

16.35%
17

25.00%
26

23.08%
24

19.23%
20

 
104

 
5.01

1.92%
2

7.69%
8

16.35%
17

21.15%
22

24.04%
25

19.23%
20

9.62%
10

 
104

 
4.54

Grapevine
leafroll...

Grapevine
fanleaf disease

Rugose wood
complex

Virus disease
symptoms

How virus is
spread

Vectors
(mealybugs,...

How to control
viruses and...

0 1 2 3 4 5 6 7 8 9 10

 1 2 3 4 5 6 7 Total Average
Rating

Grapevine leafroll disease

Grapevine fanleaf disease

Rugose wood complex

Virus disease symptoms

How virus is spread

Vectors (mealybugs, scale insects, etc.) spreading
viruses

How to control viruses and vectors
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72.55% 74

41.18% 42

38.24% 39

51.96% 53

11.76% 12

6.86% 7

Q8 Who do your rely on for detecting
potential virus and/or diseases in your
vineyard? (please select all that apply)

Answered: 102 Skipped: 4

Total Respondents: 102  

I do my own
scouting for...

I rely on
employee(s) ...

I rely on a
professional...

I take plant
samples to...

I use a
commercial...

Other

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

I do my own scouting for virus/disease

I rely on employee(s) to detect potential virus/disease

I rely on a professional consultant to detect potential virus/disease

I take plant samples to Washington State University Research/Extension Staff

I use a commercial laboratory service

Other
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Q9 On a scale of one to seven (1=low
priority and 7=high priority), rank the
following diseases in importance for

managing.
Answered: 106 Skipped: 0

4.81%
5

1.92%
2

0.96%
1

3.85%
4

0.00%
0

11.54%
12

76.92%
80 104 6.35

3.81%
4

5.71%
6

8.57%
9

10.48%
11

18.10%
19

20.95%
22

32.38%
34 105 5.26

3.85%
4

2.88%
3

7.69%
8

12.50%
13

16.35%
17

13.46%
14

43.27%
45 104 5.48

68.75%
11

6.25%
1

12.50%
2

0.00%
0

6.25%
1

6.25%
1

0.00%
0 16 1.88

Powdery Mildew

Botrytis Bunch
Rot

Grapevine
Leafroll and...

I am not
familiar wit...

0 1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 Total Average Rating

Powdery Mildew

Botrytis Bunch Rot

Grapevine Leafroll and other virus diseases

I am not familiar with these diseases
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Q10 Where do you go for information and
help regarding grape virus and diseases?

Please rank in order of preference from one
to eight (1=first choice, 8=last resort)

Answered: 104 Skipped: 2

12.00%
9

14.67%
11

9.33%
7

4.00%
3

10.67%
8

18.67%
14

16.00%
12

14.67%
11

 
75

 
4.20

8.24%
7

16.47%
14

15.29%
13

8.24%
7

7.06%
6

15.29%
13

20.00%
17

9.41%
8

 
85

 
4.38

50.56%
45

16.85%
15

6.74%
6

7.87%
7

3.37%
3

1.12%
1

6.74%
6

6.74%
6

 
89

 
6.39

14.67%
11

12.00%
9

24.00%
18

18.67%
14

13.33%
10

6.67%
5

5.33%
4

5.33%
4

 
75

 
5.28

5.13%
4

24.36%
19

25.64%
20

20.51%
16

7.69%
6

12.82%
10

3.85%
3

0.00%
0

 
78

 
5.45

3.03%
2

9.09%
6

10.61%
7

12.12%
8

19.70%
13

18.18%
12

16.67%
11

10.61%
7

 
66

 
3.89

5.26%
4

6.58%
5

13.16%
10

21.05%
16

19.74%
15

14.47%
11

14.47%
11

5.26%
4

 
76

 
4.29

17.65%
6

8.82%
3

5.88%
2

8.82%
3

11.76%
4

0.00%
0

5.88%
2

41.18%
14

 
34

 
3.82

Professional
consultant

Chemical and
fertilizer...

Washington
State...

Internet search

Washington
State...

UC Davis
Research/Ext...

US Davis
website

Other

0 1 2 3 4 5 6 7 8 9 10

 1 2 3 4 5 6 7 8 Total Average
Rating

Professional consultant

Chemical and fertilizer supplier field
personnel

Washington State University
Research/Extension Staff

Internet search

Washington State University website

UC Davis Research/Extension Staff

US Davis website

Other
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Q11 Please rank each of the following on a
scale of one to seven (1=highest level,

7=none) regarding the degree of
responsibility for controlling the spreading

of virus and diseases
Answered: 106 Skipped: 0

51.46%
53

25.24%
26

6.80%
7

0.00%
0

0.97%
1

4.85%
5

10.68%
11

 
103

 
5.69

52.88%
55

21.15%
22

1.92%
2

8.65%
9

0.96%
1

5.77%
6

8.65%
9

 
104

 
5.64

18.75%
18

21.88%
21

37.50%
36

8.33%
8

6.25%
6

5.21%
5

2.08%
2

 
96

 
5.15

14.29%
13

14.29%
13

15.38%
14

41.76%
38

5.49%
5

2.20%
2

6.59%
6

 
91

 
4.57

23.08%
3

0.00%
0

38.46%
5

0.00%
0

23.08%
3

0.00%
0

15.38%
2

 
13

 
4.38

Nurseries

Growers

State
Departments ...

USDA

Other

0 1 2 3 4 5 6 7 8 9 10

 1 2 3 4 5 6 7 Total Average Rating

Nurseries

Growers

State Departments of Agriculture

USDA

Other
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Q12 What is your preferred venue or
method for learning more about grape vine
virus and diseases? Please rank in order of
preference from one to nine (1=first choice,

9=last resort)
Answered: 105 Skipped: 1

15.29%
13

14.12%
12

10.59%
9

9.41%
8

9.41%
8

15.29%
13

10.59%
9

12.94%
11

2.35%
2

 
85

 
5.49

5.88%
5

16.47%
14

4.71%
4

10.59%
9

18.82%
16

16.47%
14

17.65%
15

5.88%
5

3.53%
3

 
85

 
5.09

8.11%
6

9.46%
7

10.81%
8

20.27%
15

16.22%
12

9.46%
7

5.41%
4

16.22%
12

4.05%
3

 
74

 
5.18

27.17%
25

14.13%
13

19.57%
18

10.87%
10

8.70%
8

4.35%
4

10.87%
10

2.17%
2

2.17%
2

 
92

 
6.60

8.05%
7

11.49%
10

22.99%
20

17.24%
15

14.94%
13

10.34%
9

9.20%
8

2.30%
2

3.45%
3

 
87

 
5.80

5.75%
5

11.49%
10

11.49%
10

10.34%
9

8.05%
7

16.09%
14

14.94%
13

17.24%
15

4.60%
4

 
87

 
4.75

Web-based
instruction

Web-based
diagnostic...

Classroom

Grower/winery
meetings

Printed
materials

Information
from...

School of hard
knocks

Tailgate
meetings/fie...

Consultation
with WSU...

0 1 2 3 4 5 6 7 8 9 10

 1 2 3 4 5 6 7 8 9 Total Average
Rating

Web-based instruction

Web-based diagnostic tools

Classroom

Grower/winery meetings

Printed materials

Information from
professional consultants
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3.75%
3

3.75%
3

2.50%
2

2.50%
2

3.75%
3

7.50%
6

3.75%
3

13.75%
11

58.75%
47

 
80

 
2.42

4.49%
4

17.98%
16

12.36%
11

8.99%
8

11.24%
10

10.11%
9

13.48%
12

17.98%
16

3.37%
3

 
89

 
5.01

35.16%
32

12.09%
11

13.19%
12

12.09%
11

13.19%
12

7.69%
7

3.30%
3

2.20%
2

1.10%
1

 
91

 
6.90

School of hard knocks

Tailgate meetings/field visits

Consultation with WSU
Research/Extension Staff
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Q1 Information about me
Answered: 41 Skipped: 2

51.22%
21

7.32%
3

41.46%
17

0.00%
0

 
41

Grape grower Own/operate a winery I grow grapes and own/operate a winery

Other

I am a

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

 Grape grower Own/operate a winery I grow grapes and own/operate a winery Other Total

I am a
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20.93% 9

48.84% 21

25.58% 11

67.44% 29

41.86% 18

13.95% 6

6.98% 3

16.28% 7

Q2 What is your understanding of the term
'certified stock?' (you may select multiple

answers)
Answered: 43 Skipped: 0

Total Respondents: 43  

Plants have no
visible sign...

Plants have
been grown i...

Plants have
been tested ...

Plants have
been propaga...

Plants have
been certifi...

Plants have
been certifi...

Plants are
guaranteed t...

Plants
propagated f...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Plants have no visible sign of virus disease

Plants have been grown in a certified virus and disease free soil and environment

Plants have been tested for all known viruses

Plants have been propagated from registered foundation stock

Plants have been certified by the WSDA to be free of virus diseases

Plants have been certified by the USDA to be free of virus diseases

Plants are guaranteed to be free of virus disease

Plants propagated from certified plants will be virus and disease free
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0.00% 0

0.00% 0

0.00% 0

7.14% 3

14.29% 6

19.05% 8

59.52% 25

Q3 On a scale of one to seven, how
important is planting or obtaining grapes

from clean plants to you for making
premium wine (1=lowest, 7=highest)

Answered: 42 Skipped: 1

Total 42

1

2

3

4

5

6

7

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

1

2

3

4

5

6

7
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25.00% 9

47.22% 17

27.78% 10

Q4 Would you decline a contract with a
winery if you were unable to obtain certified

clean plants?
Answered: 36 Skipped: 7

Total 36

Yes

No

Not sure

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Yes

No

Not sure
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Q5 Please rank the sources for the plants
you grow in order of preference

Answered: 42 Skipped: 1

27.27%
9

27.27%
9

30.30%
10

6.06%
2

6.06%
2

3.03%
1

 
33

 
4.55

0.00%
0

10.71%
3

21.43%
6

53.57%
15

14.29%
4

0.00%
0

 
28

 
3.29

78.57%
33

19.05%
8

2.38%
1

0.00%
0

0.00%
0

0.00%
0

 
42

 
5.76

0.00%
0

47.22%
17

33.33%
12

16.67%
6

2.78%
1

0.00%
0

 
36

 
4.25

0.00%
0

0.00%
0

0.00%
0

14.29%
4

67.86%
19

17.86%
5

 
28

 
1.96

0.00%
0

0.00%
0

0.00%
0

6.67%
2

13.33%
4

80.00%
24

 
30

 
1.27

Self-propagate

Nursery
(non-certified)

Certified
nursery (WA)

Certified
nursery (out...

Out of state
nursery...

Suitcase/Neighb
ors/Friends

0 1 2 3 4 5 6 7 8 9 10

 First
choice

Second
choice

Third
choice

Fourth
choice

Fifth
choice

Sixth
choice

Total Average
Rating

Self-propagate

Nursery (non-certified)

Certified nursery (WA)

Certified nursery (out of state)

Out of state nursery (non-
certified)

Suitcase/Neighbors/Friends
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51.22% 21

17.07% 7

24.39% 10

7.32% 3

Q6 When making a planting decision (new
or replanting), I would most likely choose

to:
Answered: 41 Skipped: 2

Total 41

Plant only my
preferred...

Plant
preferred...

Wait for
certified st...

Choose another
variety that...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Plant only my preferred variety if it is available in certified stock

Plant preferred variety even if it is not certified

Wait for certified stock to become available

Choose another variety that is available in certified stock
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Q7 Rank your knowledge the following from
one to seven (1=know very little and

7=know quite a bit)
Answered: 43 Skipped: 0

2.33%
1

9.30%
4

4.65%
2

18.60%
8

20.93%
9

20.93%
9

23.26%
10

 
43

 
5.02

13.95%
6

16.28%
7

16.28%
7

13.95%
6

9.30%
4

23.26%
10

6.98%
3

 
43

 
3.86

34.88%
15

20.93%
9

4.65%
2

13.95%
6

4.65%
2

9.30%
4

11.63%
5

 
43

 
3.07

4.76%
2

7.14%
3

9.52%
4

23.81%
10

21.43%
9

23.81%
10

9.52%
4

 
42

 
4.60

0.00%
0

11.63%
5

9.30%
4

20.93%
9

13.95%
6

30.23%
13

13.95%
6

 
43

 
4.84

0.00%
0

6.98%
3

13.95%
6

16.28%
7

23.26%
10

23.26%
10

16.28%
7

 
43

 
4.91

2.33%
1

6.98%
3

13.95%
6

23.26%
10

25.58%
11

13.95%
6

13.95%
6

 
43

 
4.60

Grapevine
leafroll...

Grapevine
fanleaf disease

Rugose wood
complex

Virus disease
symptoms

How virus is
spread

Vectors
(mealybugs,...

How to control
viruses and...

0 1 2 3 4 5 6 7 8 9 10

 1 2 3 4 5 6 7 Total Average
Rating

Grapevine leafroll disease

Grapevine fanleaf disease

Rugose wood complex

Virus disease symptoms

How virus is spread

Vectors (mealybugs, scale insects, etc.) spreading
viruses

How to control viruses and vectors
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76.19% 32

33.33% 14

40.48% 17

40.48% 17

9.52% 4

4.76% 2

Q8 Who do your rely on for detecting
potential virus and/or diseases in your
vineyard? (please select all that apply)

Answered: 42 Skipped: 1

Total Respondents: 42  

I do my own
scouting for...

I rely on
employee(s) ...

I rely on a
professional...

I take plant
samples to...

I use a
commercial...

Other

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

I do my own scouting for virus/disease

I rely on employee(s) to detect potential virus/disease

I rely on a professional consultant to detect potential virus/disease

I take plant samples to Washington State University Research/Extension Staff

I use a commercial laboratory service

Other
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Q9 On a scale of one to seven (1=low
priority and 7=high priority), rank the
following diseases in importance for

managing.
Answered: 43 Skipped: 0

6.98%
3

0.00%
0

6.98%
3

2.33%
1

4.65%
2

6.98%
3

72.09%
31

 
43

 
6.07

2.38%
1

11.90%
5

7.14%
3

16.67%
7

14.29%
6

26.19%
11

21.43%
9

 
42

 
4.93

4.65%
2

13.95%
6

2.33%
1

9.30%
4

20.93%
9

18.60%
8

30.23%
13

 
43

 
5.05

77.78%
7

22.22%
2

0.00%
0

0.00%
0

0.00%
0

0.00%
0

0.00%
0

 
9

 
1.22

Powdery Mildew

Botrytis Bunch
Rot

Grapevine
Leafroll and...

I am not
familiar wit...

0 1 2 3 4 5 6 7 8 9 10

 1 2 3 4 5 6 7 Total Average Rating

Powdery Mildew

Botrytis Bunch Rot

Grapevine Leafroll and other virus diseases

I am not familiar with these diseases
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Q10 Where do you go for information and
help regarding grape virus and diseases?

Please rank in order of preference from one
to eight (1=first choice, 8=last resort)

Answered: 43 Skipped: 0

12.50%
4

15.63%
5

12.50%
4

9.38%
3

6.25%
2

12.50%
4

21.88%
7

9.38%
3

 
32

 
4.47

15.15%
5

12.12%
4

6.06%
2

9.09%
3

6.06%
2

21.21%
7

21.21%
7

9.09%
3

 
33

 
4.27

48.72%
19

10.26%
4

17.95%
7

7.69%
3

0.00%
0

2.56%
1

7.69%
3

5.13%
2

 
39

 
6.36

16.22%
6

8.11%
3

16.22%
6

24.32%
9

10.81%
4

16.22%
6

5.41%
2

2.70%
1

 
37

 
5.11

5.56%
2

33.33%
12

27.78%
10

16.67%
6

8.33%
3

2.78%
1

2.78%
1

2.78%
1

 
36

 
5.78

3.03%
1

9.09%
3

15.15%
5

15.15%
5

27.27%
9

18.18%
6

12.12%
4

0.00%
0

 
33

 
4.42

2.94%
1

11.76%
4

8.82%
3

17.65%
6

26.47%
9

17.65%
6

14.71%
5

0.00%
0

 
34

 
4.35

9.09%
1

18.18%
2

0.00%
0

0.00%
0

0.00%
0

0.00%
0

9.09%
1

63.64%
7

 
11

 
2.82

Professional
consultant

Chemical and
fertilizer...

Washington
State...

Internet search

Washington
State...

UC Davis
Research/Ext...

US Davis
website

Other

0 1 2 3 4 5 6 7 8 9 10

 1 2 3 4 5 6 7 8 Total Average
Rating

Professional consultant

Chemical and fertilizer supplier field
personnel

Washington State University
Research/Extension Staff

Internet search

Washington State University website

UC Davis Research/Extension Staff

US Davis website

Other
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Q11 Please rank each of the following on a
scale of one to seven (1=highest level,

7=none) regarding the degree of
responsibility for controlling the spreading

of virus and diseases
Answered: 43 Skipped: 0

62.79%
27

23.26%
10

2.33%
1

0.00%
0

0.00%
0

2.33%
1

9.30%
4 43 6.05

37.21%
16

41.86%
18

2.33%
1

11.63%
5

0.00%
0

0.00%
0

6.98%
3 43 5.77

14.63%
6

14.63%
6

46.34%
19

7.32%
3

7.32%
3

2.44%
1

7.32%
3 41 4.85

14.29%
6

7.14%
3

14.29%
6

47.62%
20

9.52%
4

0.00%
0

7.14%
3 42 4.40

28.57%
2

0.00%
0

0.00%
0

0.00%
0

42.86%
3

0.00%
0

28.57%
2 7 3.57

Nurseries

Growers

State
Departments ...

USDA

Other

0 1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 Total Average Rating

Nurseries

Growers

State Departments of Agriculture

USDA

Other
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Q12 What is your preferred venue or
method for learning more about grape vine
virus and diseases? Please rank in order of
preference from one to nine (1=first choice,

9=last resort)
Answered: 43 Skipped: 0

8.11%
3

18.92%
7

13.51%
5

16.22%
6

13.51%
5

8.11%
3

16.22%
6

2.70%
1

2.70%
1

 
37

 
5.73

8.11%
3

18.92%
7

8.11%
3

21.62%
8

10.81%
4

16.22%
6

8.11%
3

5.41%
2

2.70%
1

 
37

 
5.68

2.63%
1

0.00%
0

18.42%
7

7.89%
3

18.42%
7

13.16%
5

15.79%
6

15.79%
6

7.89%
3

 
38

 
4.32

27.50%
11

17.50%
7

7.50%
3

12.50%
5

10.00%
4

10.00%
4

7.50%
3

5.00%
2

2.50%
1

 
40

 
6.40

10.53%
4

10.53%
4

21.05%
8

15.79%
6

15.79%
6

7.89%
3

10.53%
4

5.26%
2

2.63%
1

 
38

 
5.76

3.03%
1

21.21%
7

3.03%
1

9.09%
3

12.12%
4

6.06%
2

21.21%
7

18.18%
6

6.06%
2

 
33

 
4.64

Web-based
instruction

Web-based
diagnostic...

Classroom

Grower/winery
meetings

Printed
materials

Information
from...

School of hard
knocks

Tailgate
meetings/fie...

Consultation
with WSU...

0 1 2 3 4 5 6 7 8 9 10

 1 2 3 4 5 6 7 8 9 Total Average
Rating

Web-based instruction

Web-based diagnostic tools

Classroom

Grower/winery meetings

Printed materials

Information from
professional consultants
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6.45%
2

3.23%
1

3.23%
1

3.23%
1

6.45%
2

9.68%
3

3.23%
1

12.90%
4

51.61%
16 31 2.84

5.71%
2

8.57%
3

22.86%
8

5.71%
2

8.57%
3

17.14%
6

8.57%
3

14.29%
5

8.57%
3 35 4.89

35.90%
14

12.82%
5

10.26%
4

12.82%
5

5.13%
2

7.69%
3

2.56%
1

12.82%
5

0.00%
0 39 6.64

School of hard knocks

Tailgate meetings/field visits

Consultation with WSU
Research/Extension Staff
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