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Table 1. Summary of survey A: Potential Food Waste Providers for agricultural application in Guam.

(Survey period: November 2010 - January 2011)

Markets

Restaurants | Hotels & Stores Bakeries |Wholesales | Schools Total
1) Amount of food waste No. (%) No. (%) [No. (%) | No. (%) | No. (%) | No. (%) | No. (%)
disposal per day? (N=46) | (N=19) | (N=17) | (N=10) | (N=6) | (N=17) | (N=115)
a. Less than 5 gallons 19 (41) 8(42) | 2(12) | 7(70) 5 (83) 10 (59) [ 51 (44.3)
b. 6-10 gallons 8 (17) 4(21) | 5(29) | 2(20) 0 (0) 1(6) |20(17.4)
¢. 11-20 gallons 7 (15) 0(0) | 8(47) | 1(10) 0 (0) 3(18) |19 (16.5)
d. 21-30 gallons 5(11) 0(0) 1(6) 0(0) 0(0) 0(0) 6 (5.2)
e.31 - 50 gallons: 7 (15) 7(37) | 0(0) | 0(0) 1(17) | 2(12) |17 (14.8)
f. More than 50 gallons 0(0) 0 (0) 1(6) 0(0) 0(0) 1(6) 2 (1.7)
2) Seasonal differences inthe | No. (%) No. (%) [No. (%) | No. (%) [ No. (%) [ No. (%) | No. (%)
amount of food waste? (N=46) | (N=19) | (N=17) | (N=10) | (N=6) | (N=17) | (N=115)
a. More in the dry season 2(4) 2(10.5) | 0(0) 0(0) 0(0) 0 (0) 4 (3.5)
b. More in the rainy season 1(2) 2(10.5) [ 0(0) 0(0) 0(0) 0(0) 3(2.6)
c. No changes 43 (93) 15(79) |17 (100)|10 (100)| 6 (100) |17 (100)[108 (93.9)
3) Do you separate food No. (%) No. (%) | No. (%) | No. (%) | No. (%) | No. (%) | No. (%)
waste from other trash? (N=46) (N=19) [ (N=17) | (N=10) (N=6) (N=17) | (N=115)
a. Always 27 (59) [19(100)| 12 (71) | 7 (70) 4 (67) 11 (65) [ 80 (69.6)
b. Sometimes 13 (28) 0(0) 3(18) | 1(10) 0(0) 1(6) |18 (15.6)
¢. Never 6 (13) 0(0) | 2(12) | 2(20) | 2(33) | 5(29) |17 (14.8)
4) Do you store in designated No. (%) No. (%) [No. (%) | No. (%) | No. (%) [ No. (%) | No. (%)
container(s) until disposal? (N=44) (N=19) [ (N=15) | (N=8) (N=4) (N=15) | (N=105)
a. Yes 34 (77) | 17 (89) | 13 (76) | 7 (87.5)| 2(50) | 11(73) | 84 (80.0)
b. No 1023) | 2@11) | 2(12) |1(13.5) | 2(50) | 4(27) |21 (20.0)
5) Where do you dispose? No. (%) No. (%) [No. (%) | No. (%) [ No. (%) [ No. (%) | No. (%)
(Choose all that apply) (N=46) (N=19) [ (N=17) | (N=10) (N=6) (N=17) | (N=115)
a. Farmer will take food waste [ 25 (54) 15(79) | 7(41) | 6(60) 1(17) 9 (53) [ 63 (54.8)
b. Ask professional company 7 (15) 6(32) | 5(29) 1(10) 1(17) 0(0) |20(17.4)
c. Take to a designated place 5(11) 0(0) 1(6) 0(0) 2 (33) 0 (0) 8 (7.0)
d. No answer/ others 9 (20) 0(0) 4 (24) | 3(30) 2(33) 8 (47) | 26 (22.6)
6) Ifyour answer for 5)is @), |\ o1y | No. (%) | No. (%) | No. (%) | No. (%) | No. (%) | No. (%)
';g";gljﬁggg;a;;‘;§;<s> Pick 1 (n=33) | (N=19) | (N=7) | (N=6) | (N=1) | (N=9) | (N=75)
a. Daily (every day) 21 (64) 15 (79) | 4 (57) 3(30) 1(100) 9 (100) | 53 (70.6)
b. Every other days 3(9) 2 (11) 1(14) 0(0) 0 (0) 0(0) 6 (8.0)
c. 2-3 times per week 3(9) 0 (0) 2(29) | 1(10) 0 (0) 0(0) 6 (8.0)
d. Once a week 2 (6) 0(0) 0(0) 2 (20) 0(0) 0 (0) 4 (5.4)
e. No answer 4(12) 2 (11) 0(0) 0(0) 0(0) 0 (0) 6 (8.0)
7) Are you interested in No. (%) | No. (%) |No. (%) | No. (%) | No. (%) |No. (%) | No. (%)
e m o T v=43) | (N=19) | (N=17) [ (N=10) | (N=6) | (N=17) | (N=112)
a. Yes 28 (61) |17 (89.5)| 10 (59) | 7 (70) | 5(83) | 16 (94) | 83 (72.1)
b. No 15(33) |2@0.5] 741) | 3(30) | 1(17) 1(6) |29(25.2)




Table 2. Summary of responses of hog farmers who currently use food wastes. (N=13)

Where do you pick up food waste? (More than one answer) No. (%)
a. Restaurants 12 (92.0)
b. Hotels 5(38.0)
¢. Schools 0(0.0)
d. Vegetable/Fruit farmers 2 (15.0)
e. Supermarkets/Stores 4 (31.0)
How often do you pick up food waste? No. (%)
a. Daily (every day) 5(38.0)
b. Every other days 2 (15.0)
c. 2-3 times per week 2 (15.0)
d. Once a week 4 (31.0)
How many gallons of food waste do you collect on daily bases? No. (%)
a. Less than 5 gallons 0(0.0)
b. 6-10 gallons 5(38)
c. 11-20 gallons 2(15)
d. 21-30 gallons 3(23)
e. More than 30 gallons 3(23)
Are there seasonal differences in the amount of food waste? No. (%)
a. More food waste in the dry season 1(7.7)
b. More food waste in the rainy season 1(7.7)
c. No change between seasons 11 (84.6)
How do you use food waste? No. (%)
a. Feed animals (pigs) 10 (76.9)
b. Make compost 1(7.7)
c. Both 2(15.4)
How often do you need to remove any objects such as plastic utensils from food waste? No. (%)
a. Always 4 (30.8)
b. Sometimes 8(61.5)
¢. Never 1(7.7)
Do you cook food waste before feeding to animals? No. (%)
a. Always 9(69.2)
b. Sometimes 4 (30.8)
¢. Never 0(0.0)
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Table 3. Responses of questions if farmers would support the production of pelletized feeds by recycling food waste

in Guam.
Farmers currently Farmers currently do
collect food waste collect food waste
Questions
(N=13) (N=16)

Are you interesting in recycling food waste in agricultural uses? No. (%) No. (%)
a. Yes 12 (92.0) 16 (100.0)
b. No 1(8.0) 0(0.0)
Support the idea of production of pelletized animal feeds to distribute to No. (%)
growers? No. (%)
a. Yes 13 (100.0) 15 (94.0)
b. No 0(0.0) 1(6.0)
Do you agree to pay for pelletized animal feeds originating from food waste No. (%)
materials? No. (%)
a. Yes 11 (85.0) 14 (87.5)
b. No 2(15.0) 2(12.5)




Table 4. Farmers’ comments in the survey.

A. Farmers currently use food waste.

1. Food waste on Guam should be recycled rather than going to the dump.

2. The food waste I collect is free and I can’t afford to purchase it as pellets.

3. I would buy pelletized food waste animal feeds if they are cheaper and have good nutrition.
B. Farmers currently do not use food waste.

1. Food waste from suppliers is inconsistent.

There is aneed for a system that has designated pick-up spots for farmers.
Pellets (commercial animal feeds) are expensive.

Cost of animal feeds (pellets) is high.

Need local feeds.

Current system needs improvement.

Agricultural waste should be used for feed, compost, mulch, etc.

I am not a commercial producer and the pigs are for home consumption. If food waste were pelletized I would purchase it.

O ©® N Nk LD

My kids are responsible for feeding pigs and pig slob is too messy.

10. 1feed (commercial) pellets and whatever is in season such as mangos, avocados, breadfruit, banana, and taro.

11. Food waste that is not collected should be used as nutrients (feeds) for farms. I do not collect food waste because I am a
full-time employee and do not have time to do it.

12.  Feed pellets and supplements with local food sources.

13. Fee household and neighbor’s food waste, breadftuit, taro, and banana.

14. Hog farmers could reduce costs by supplementing feed with local fruits and vegetables.

15. I would like to see more recycling for waste to go to farmers rather than the dump.

16. Food waste can be sent to a composting site where farmers can benefit.
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Memorandum December 1, 2010
To: Dean/Director

Via: Associate Director/Associate Dean

From: Mari Marutani
Re: Travel Report

I traveled to Niigata, Chiba, Hyogo, Okayama, and Shiga, Japan over the days of November 17-24,
2010 to visit food waste management facilities and organic farms as a part of the project titled
“Utilization of food waste for agricultural applications on the Pacific island of Guam,” which was
supported by the Okayama University. This project is a part of the Practical Research and
Education of Solid Waste Management Based on Partnership Program between Universities and

Governments in Asia and Pacific Countries.

Dr. Yoshiro Kishida, Animal Scientist and Organic Agriculturist of the Okayama University, made
the arrangements for our trip. The following is a summary of places we (Dr. Kishida, Mr. Joe San
Agustin, Ms. Peggy Denny) visited (Nov 18-21).

1.  Tanabe Meat Inc. in Niigata Prefecture---they have an effective recycling system of food waste
to feed pigs, producing high quality pork meats and sausages, and organic fertilizers. They also use
a dry litter system using rice straw and hulls. They collect food waste from schools, Japanese
Self-defense Stations, bakeries, and supermarkets Food waste is sterilized and processed with
effective microorganisms (EM) to produce pig feed. Dry litter in pigpens is composted and sold as
organic fertilizers. The company sells pork and sausages at their own meat shops and restaurants.
(11/18/10)



2. Akiba Farm in Chiba Prefecture---the family operating Akiba Farm practices rice-duck farming.
Mr. Akiba uses ducks to control weeds and fertilize his rice field. He makes his own duck feed by
processing waste materials with effective microorganism collected from his own bamboo forest.

Waste materials include rice bran, unmarketable crushed rice, millets and vegetable (11/19/11)

3. Kimura Pig Farm in Hyogo Prefecture --- this conventional pig farm is now using the product of

EcoFeed Recycling Coop (see below) as pig feed supplements. (11/20/10)

4. EcoFeed Recycling Coop in Hyogo prefecture --- This company, with the support of government,
has developed a semi-automated facility to process waste food biomass to make pig feeds. Mr.
Takeshi Kanazawa, Director gave us a tour of the facility after Power Point presentation of history

and operation of the company. (11/20/10)

5. Rural Caprine Farm in Okayama prefecture --- This goat farm has a unique operation by
opening the farm to any visitors for free as a petting-zoo in one area, and in another area it produces
goat milk, yogurt, pudding, cheese, ice cream, soaps, and etc. The family operated farm has

developed many value-added products using goat milk. (11/21/10)

6. Okura Farm and Noodle shop in Okayama prefecture --- The Okuma farm operate both
rice-duck and wheat-duck operations. Mr. Okura grows his own wheat organically to be used in his
Udon Noodle shop. Duck feed is produced by pelletizing both powdered rice and wheat bran waste
using a small pellet maker. (11/21/10)

From Nov. 22 to 23, [ visited two sites in Shiga prefecture by myself.

7. Ota Seed Co. in Shiga prefecture --- To find the availability of organic agricultural supplies such
as compost starter and by-products of charcoal making as organic pesticides and growth enhancers.
(11/22/10)

8. Shiga Prefecture University in Shiga prefecture --- attended a series of seminars on “Biological
diversity and human life around Biwa Lake.” (11/23/10)

During this trip, we observed excellent examples of food waste recycling systems promoting
sustainable agriculture in Japan. The project will start developing a small-scale food waste
processing system to produce animal feeds and compost materials for benefits to local farmers in

Guam.
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Margaret J. (Peggy) Denney

Denney Environmental & Educational Consulting Services

P.O. Box 26897

Barrigada, GU 96921

Dr. Yoshiro Kishida
Animal Scientist and Organic Agriculturist
Okayama University

Okayama, Japan
Dear Dr. Kishida,

First and foremost, I wish to thank you for coordinating such a wonderful trip, which was both
highly educational and very enjoyable. It is an experience I will never forget, and I am truly
thankful that I was allowed to accompany Dr. Mari Marutani and Joe San Agustin on this trip.

This letter will serve as a trip report to you regarding the various sites we visited which were either
food waste management facilities or organic farms that demonstrated the utilization of food waste
in agricultural settings.

The first site we visited on 11/18/10 was Tanabe Meat Inc. in Niigata where we had the opportunity
to meet Mr. Tanabe and Mr. Nishiwaki. They escorted our group through their facility, which
included a feed processing setup, a large piggery, and a composting system for the pig litter. They
explained to us how they processed nonmarketable foods like bread and noodles in a large piece of
equipment that ground it up, heated it, and blended it with EM (effective microorganisms), which
enhances digestion. To this they added produce waste from schools, military installations, and
supermarkets, and the final product was then fed to their pigs. They generally are raising about 350
pigs at a time and pigs are slaughtered to provide pork for their restaurant and commercial sales to
nearby stores. We had the opportunity to have lunch in their restaurant with Tanabe-san and
Nishiwaki-san, and it was excellent. The litter or bedding for the pigs is comprised of rice hulls,
buckwheat hulls, and wood shavings, and this dry litter system is truly effective as it is highly
absorbent and virtually odor free. The used litter is transferred to a very large machine which mixes
and aerates it, maintains it at an appropriate temperature, and produces compost which they then

bag and sell commercially. This was an excellent example of an integrated whole farm system.

The second site we visited on 11/19/10 was the Akiba Farm in Chiba Prefecture where the Akiba
family grow rice and peanuts and use ducks to weed and fertilize both crops. Akiba-san produces
his own duck feed from rice bran, nonmarketable crushed rice, millet and vegetables. To this he
adds effective microorganisms (EM), which he gathers from his own magnificent bamboo forest.
Akiba-san invited us to join him for lunch, which his wife had prepared, and it was absolutely

wonderful — especially the boiled peanuts from their own farm.



The third site we visited on 11/20/10 was the Kimura Farm in Hyogo Prefecture. This was a
conventional piggery that did not use a dry litter system and instead hosed down the stalls.
Kimura-san uses Eco-Feed produced by the Eco-Feed Recycling Coop described below, as a

supplement to the feed he gives his pigs.

On that same day we visited the Eco-Feed Recycling Coop, which is a government-supported
enterprise that over the past 10 years has developed a highly automated system for processing food
waste into pig feed. Mr. Takeshi Kanazawa, the director of the facility, initially gave us a
PowerPoint presentation on the history and development of their processing system, which Dr.
Mari admirably translated into English. Kanazawa-san described how over the years they had
determined what the feed should consist of, how it should be processed, and what types should be
fed to the pigs during their growth period. They prepare two types of feed; one is bakery-waste
based and the other is supermarket-waste based. They determined that the quality of the pork was
enhanced by eliminating the meat and fish waste they had been obtaining from supermarkets. The
combination of the bakery waste feed and the supermarket waste feed, provided at different periods
during a pig’s growth, produces a high quality, marbled pork that is appealing to consumers.
Kanazawa-san then gave us a tour of their facility, described how the two types of feed are
processed, how packaging materials are removed from the supermarket waste, and how the pig feed

is bagged and delivered.

The next visit on 11/21/10 was to the Rural Caprine Farm in Okayama prefecture, a 100% whole
goat milk and working dairy farm. There we met Mac Kobayashi, president of Kobayashi Advance
Dairy Co., a Nonprofit Organization RCF. This site was delightful as they had a petting zoo where
visitors could see — and pet — a variety of goats, babies and adults, some of which were quite tame.
They also had rabbits, pigs, and pigeons. In another barn was a large number of adult goats which
provide the milk from which they produce cheese, pudding, frozen yogurt, and soaps. The variety
of value-added products that they produce truly enhances this dairy farm and the success of their
business. It was a pleasure to meet Kobayashi-san, who loves blues and jazz, and whose nonprofit

organization employs people with disabilities.

Our final visit was to the Okura Farm and Okura Udon Noodle Shop in Okayama Prefecture.
Okura-san uses ducks to weed and fertilize both his winter wheat crop and his rice crop. He uses
his own organically grown wheat in his restaurant to make udon noodles. We had the opportunity to
observe him while he made udon noodles in his restaurant kitchen and then had a wonderful lunch
there as well. After leaving his restaurant, Okura-san gave us a tour of his facility where he
processes his rice and wheat, which he then uses as part of the feed he produces for his ducks.
Among the various types of equipment he possesses is a pelletizer which produces pellets from the

waste material generated on his farm. The pellets are a more effective form of feed for his ducks.

As a result of this trip, Dr. Mari, Joe San Agustin and I do plan to develop a collection system of



food and produce waste from grocery stores, restaurants, bakeries and farms. Although most pig
farmers on Guam do collect food waste from restaurants and stores, much still goes to waste.
Additionally, much of the breadftruit, avocados and coconuts that grow throughout the island go to
waste as well. Developing a collection system for all those items as well as a process for
extending the shelf life may be an ideal subject for an NRCS Conservation Innovation Grant (CIG)
proposal, the pre-proposals of which are due on December 28, 2010.

In closing, Dr. Kishida, I just want to thank you again for a marvelous experience. We will keep
you posted on any developments that take place here on Guam, especially regarding a possible

NRCS CIG grant.

Sincerely,

Wy (o) Pory

Margaret J. (Peggy) Denney
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