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INTRODUCTION

The Bibliography on Anaerobic Digestion was produced in
response to the priority interest assigned to biogas systems by
participants in the inter-country Energy for Rural Development program.
The program focuses on energy technologies that are especially suited
to the requirements and circumstances of the rural areas of Asia and
the Pacific and the role that these technologies can play in integrated
rural development. We have trie’ to maintain this perspective while
selecting the references included in this bibliography. The scope of
this bibliography extends beyond che technical aspects to the broader
social, economic, and institutional concerns of the application of the
technology.

Much work has been done on anaerobic digestion in China and
India and there is an awakening interest in other countries, including
the United States. These various stages of development are reflected in
the documents included in the bibliography.

. The bibliography is presented in two sections. The first
.emphasizes literature reporting experiences with anaerobic digesters in
south and southeast Asia. The information is largely non-technical in
nature. Most of the articles cited are in English. References span the
years 1956-1980 with the majority falling between 1970 and 1980. Some
documents on sanitation, defecation patterns, fertilizers, mauures, and
other subjects related to anaerobic digestion are included. The documents
are indexed using descriptors from the Thesaurus for Energy and Rural
Development, compiled by Diane M. Pruett and Ted §. Toyoshiba, Jrl

The second section of the bibliography is a condensation of a
computerized search of Energy Research Abstracts published by the United
States Department of Energy. References that seemed to be appropriate for
the purposes of the bibljography were selected. The search was confined
to the years 1977-1980. The descriptors used in the search were: biogas
process, anaerobic digestion, methane, manures, and bioconversion. This
section includes both technical and non-technical references that appear
to be particularly useful to researchers and others interested in anaerobic
digestion. Many of the articles are North American and European in origin
and a few are written in German and other European languages.

The different anaerobic digesters are classified in the following
manner in the keywording:

Bag type digesters
UF Taiwan type digesters
Batch digesters
Continuous digesters
Fixed dome digesters
UF Ball type digesters
UF Chirnese type digesters



UF Janata type digesters
UF PRAD type digescers
Floating dome digesters
UF Indian type digesters
UF KVIC digesters
Plug flow digesters
Water pressure digesters

('UF' means 'unauthorized term' or 'used for')

The literature search was limited due to resource and time
constraints. However, even this restricted search revealed a lack of
reliable data and an abundance of contradictory information on anacrobic
digestion, anaerobic digesters, performance, and poten-ial. It is hoped
that besides serving as a bibliography this document wi'l indicata areas
that ceuld benerfit from further research.

The bibliography as originally planned included author, subject,
and reference indexes to help the user locate specific documents. Unfortu-
nately, computer software problems have delayed production of these indexes.
It is hoped they will be available at a later date. Please pardon the
inconvenience.

1. Diane M. Pruett and Ted S. Toyoshiba, Jr., comp., Thesaurus for Energy
and Rural Develcpment (Honolulu: East-West Resource Systems Institute,
September 1980).



BIBLIOGRAPHY ON ANAEROBIC DIGESTION

AMEG76A
Ames, Glenn C.W.
(Department of Agricultural Economics, University of Georgia, Athens,
Georgia, U.S.A.)
Can Organic Manures Improve Crop Production in Southern India?
Compost Science, pp.7-11, March/April, 1976.
Crops; Manures; Manuring; Yields; Chemical composition; Maize;
Millet; Municipal wastes; Peanuts; Rice; Sugar cane; India.

ANON78C
Anonymous
Revised List of Organizations Concerned with Research and Development for
Biogas.
October 1978. 21p. (Unpublished)
Biogas; Directories; Research and development.

ATDOXXA
Pakistan. Appropriate Technology Development Organization
(Appropriate Technology Development Organization, 1-B, Street 47th, F-7/1,
Islamabad, Pakistan)
Gobar Gas: An Alternate Way of Yandling the Village Fuel Problem.
Islamabad: ATDO, undated. 16p.
Anaercbic digesters; Anaerobic digestion; Biogas; Construction;
Operation; Sludge; Utilization; Safety; Waste disposal; Pakistan.

ASHJB80A
Ashworth, Joha H.; Neuendorffer, sean W.
(Solar Energy Research Insticute, 1536 Cole Boulevard, Golden, Colorado
80401, U.S.A.)
Matching Renewable Energy Systems to Village-Level Energy Needs.
Golden, Colorado, U.S.A.: SERI, June 1980, 55p. (Prepared for the U.S.
Department of Energy, Contract No. EG-77-C-01-4042. SERI/TR-744-514)
Decentralized technologies; Developed countries; Energy analysis; Energy
needs; Renewable energy sources; Rural development; Technology
assessment; Anaerobic digestion; Biomass; Planning; Research and
development; Social aspects; Solar energy/power; Wind energy/powex.

BAHS79A
Bahadur, Shahzad
(Planning Research and Action Division, State Planning Institute, No. 3,

Type IV, Butler Palace Colony, Lucknow 226001, India)

Report on Biogas Study Tour to People's Republic of China.

Anaerobic digestion; Biogas; Duvign; Fixed dome digenters; Sludges;
Utilization; Agriculture; Feedstocks; Training; China; India.

BAH380A
Bahadur, Shalizad; Agarwal, S.C.
(Planning Research and Actior Division, State Planning Iastitute, No.3,
Type IV, Builer Palace Colony, Lucknow 226001, India)
Community Biogas Plant at Fateh Singh ka Purwa - An Evaluation.
Lucknow, Uttar Pradesh: PRAD, 1980. 66p.
Anaerobic digesters; Biogas appliances; Community scale systems;
Performance; Piiot projects; Health aspects; ?2clitical aspects; Social
aspects; Technical aspects; India; Fateh Singh ka Purwa.

BANM77A
Bansal, M.L.; Mittal, C.P.; Sondhi, H.S.; Neelakantau, S.



(National Dairy Research Institute, Karnal, India)

Biogas Production During Anaerobic Digestion of Livestock Excreta.

Indian Journal of Dairy Science, :0(4): 338-340, December 1977.

Animal wastes; Biogas; Cattle; Goat; Poultry; Swine; Productivity;
Nitrogen.

BANM79A
Banskota, Mahesh.
(Centre for Economic Development and Administration, Tribhuvan University,
Kathmandu, Nepal)
Interaction of Food Production, Household E gy and Environmental Change
in Hill Environments: A Simulation Approach.
The Himalayan Review, ll: 45-64, 1979.
Biogas; Environmental effects; Food production; Hills; Technology;
Erosion; Kerosene; Simulation; Nepal.

BARA78B
Barnett, Andrew; Pyle, Leo; Subramanian, S.K.
(International Development Research Centre, Box 8500, Ottawa, Canada, KIG
3H9).
Biogas Technology in the Third World: A Multidisciplinary Review.
Ottawa, Ontario: IDRC, 1978. 132p. Stock no. TDRC-103e

Anaerobic digesters; Biogas; Community scale systems; Cost—benefit
analysis; Economic aspects; Research ind developmernt; Social aspects;
Technology; Capital; Case studies; Feedstock; Labour; Methane;

Sanitation.

BARA78A
Barnett, Andrew
(International Development Research Centre, Box 8500, Ottawa, Canada, KIG
3H9)
The Social and Economic Assessment of Biogas Technology.
(Unpublished), September 1976. 93p.

Anaerobic digesters; Batch digesters; Biogas; Case studies; Community
scale systems; Continuous digesters; Cost-benefit analysis; Developing
countries; Economic aspects; Social aspects; Technical aspects;

Technology; Design; Labor; Productivity; Research and development;
Sanitation.

BELC73A
Bell, Christopher; Boulter, Steve; Dunlop, Derek; Keiller, Patrick.
(University of Surrey, United Kingdom)
Methane: Fuel of the Future.
Dorchester, Dorset : Prism Press, Stable Court, Chalmington, Dorchester,
Dorset DT2 QHB, United Kingdom, 1973. 85p.
Anaerobic digesters; Biogas; Composition; Methane; Production;
Purification; Storage; Upflow filter process; Utilization; Design;
Farming systems; Research and development.

BHAR77A
Bliatia, Ramesh
(Department of City and Regional Planring, 322 Gund Hall, Harvard
University, Cambridge, Massachusetts 02138, U.S.A.)
Economic Appraisal of Bio-gas Units in India - Fremework for Social Benefit
Cost Analysis. - o




Economic and Political Weekly, 12(33&34): 1503-1517, August 1977.
Anaerobic digesters; Biogas; Cost-benefit analysis; Economic aspects;
Social aspects; Casz studies; India.

BHARSOB
Bhatia, Ramesh
(Department of City and Regional Planning, 322 Gund Hall, Harvard

University, Cambridge, Massachusetts 01238, U.S.A.)

Economics and Sociology of Alterrate Energy Sources: A Review of the Paper
by Dr.Arj:n Makhijani.

(Unpublished), 1980. 16p.

Economic aspects; Fixed dome digesters; Renewable energy sources;
Reviews; Rural electrification; Social aspects; Draft animals; Diesel
engines; Firewood; Irrigation equipment; Pumps; Solar energy/power.

BHAR8CA
Bhatia, Ramesh
(Department of City and Regional Planning, 322 Gund Hall, Harvard
University, Cambridge, Massachusetts 01238, U.S.A.)
Energy and Rural Development: An Analytical Framework for Socio-economic
Assessment of Technnlogical and Policy Al:iernatives. _
Presented at the Energy and Rural Development Research Implementation
Workshop, February 5-14, 1980, Chiang Mai, Thailand. 33p.

Anaerobic digesters; Community scale systems; Cost-benefit analysis;
Energy consumption; Family scale systems; Methodology; Policy; Surveys;
Energy technology; Irrigation equipment; Organizing; Pumps; Rural

development; Social Aspects; India.

BHAR79B
Bhatia, Ramesh; Niamir, Mariam
(Department of City and Regional Planning, 322 Gund Hall, Harvard
University, Cambridge, Massachusetts 01238, U.S.A.)
Renewable Energy Sources: The Community Bio 'gas Plant.
Presented at the Seminar held November 2, 1979 in thé_bepartment of Applied
Sciences;, Harvard University, Cambridge, Massachusetts 01238, U.S.A. 36p.
Anaerobic digesters; Biogas; Community scale systems; Cost-benefit
analysis; Economic aspects; Social aspects; Surveys; Decision making;
Energy distribution; Management; Organizing; Research and development;
India.

BHAS76A
Bhavani, S.
(Tndian Economic Szrvice, Institute of Economic Growth, Delhi 110007,
India)
Biogas for Fuel and Fertilizers 1in Rural India ~ A Social Benefit-Cost
Aralysis. .
Indian Journal of Agricultural Eccnomics, 31: 219-231, July/September 1976.
Anaerobic digesters; Community scale systems; Cost benefit analysis;
Family scale systems; Fertilizers: Fuels; Social aspects; Cattle;
Dung; Energy needs; Rural uareas; India.

BIPO78A
China. Biogas Promotio. Office, Chekiang Province.
(Biogas Promoti.n Office, Chekiang Province, Peoples Republic of China)
Biogas.



Chekiang, Peoplas' Republic of China: Peoples' Publishing Association,
1978. 78 p. (In Chinese)
Biogas

BIST74A
Biswas, T.D.
(Indian Agricultural Research Institute, New Delhi, India)
Cow Dung Gas Plant for Energy and Manure.
Fertilizer News, 19.9): 3-7&33, September 1974.
Anaerchic digesters; Anaerobic digestion; Biogas; Sludges; Utilization;
Design; Operation; Production; Seasonal variations; Temperature;
India.

BRIJ78A
Briscoe, John
(Epidemiology Division, Cuclera Research Laboratory, G.P.0. Box 128,
Dacca-2, Bangladesh)
The Organization of Labour and the Use of Human and Other Organic Resources
in Rural Areas of the Indian Subconfilnent. -
Presented at a conference on "Sanitation in Developing Countries Today"
sponsored by Oxfam in association with the Ross Instcitute of Tropical
Hygiene, July 5-9, 1977, at Pembroke Ccllege, Oxford. 10p.
Human wastes; Labor; Natural resources; Organic wastes; Rural areas;
Social Aspects; Utilization; South Asia.

BRIJ76A
Briscoe, John
(Epidemiology Division, Cholera Research Laboratory, G.P.0. Box 128,
Dacca-2, Bangladesh)
Public Health in Rural India: The Case of Excreta Disposal.
Cambridge, Massachusetts: Harvard Center for Population Studies, 1976.
Research Paper No.l2. 4l4p.
Composting; Economic aspects; Epidemiological models; Health aspects;
Human wastes; Manures; Parasites; Rural areas; Sanitation; Waste
disposal; Anaerobic digestion; Demography; Fertilizers; Government
policy; High-yielding varieties; Nitrogen cycle; Nutrition; Research;
Rice; India.

CECE80A
Cecelski, Elizabeth; Dunkerley, Joy
(Resources for the Future, 1755 Massachusetts Avenue, N. W., Washington,
D.C. 20036, U.S5.A.)
Energy Use in the Rural and Urktan Household Sectors of Developing
Countries: An Assessment.
Presented at tne international workshop on "Energy Survey Methodologies",
January 21-25, 1980, at the National Academy of Sciences,Jekyl Island,
Georgia. 35p.
Developing couatries; Energy consumption; Household sector; Information
needs; Planning; Rural areas; lJrban areas; Cooking fuels; Economic
aspects; Social aspects.

CHAG8XA
Chan, George
(Environment, Energy, and Water, U.S. Commonwealth of Northera Marianas
Island, P.0. Box 151 CHRB, Saipan, CM 96950)



Integrated Biogas Development: Fiji.

198-. 28p. (Draft Chapter &4 1in Biomass Energy Projects: Planning and
Maragement, edited by Louis J. Goodman and Ralph N. Love. To be published
by Pergamon Press, Spring 1981)

Agriculture; Aquaculture; Bag type digesters; Biogas; Design;
Performance; Piggeries; Planning; Economic aspects; Food production;
batrition; Cil; Fiji; Taiwan.

CHAJ76A
Chandler, Jeffrey et al.
(Institute for Advanced System Studies, California State Polytechnic
University, Pomona, 380l Wesi Temple Avenue, Pomona, California 91768,
U.S.A.)
Development of Waste Utilization - Energy Systems.
Pomona, Califoruia: Institute for Advanced System Studies, 1976. 142p.
Anaerobic digesters; Pathogens; Sludges; Social asvects; Solar heating;
Utilization; Wastes; Hydroponic culture; Plant growth; Site selection;
U.S.A.

CHAO069A
Chawla, 0.P.; Laura, R.D.; Idnani, M.A.
(Indian Agricultural Research Institute, New Delhi, India)
Note on Stimuiation of Anaerobic Fermentation of Dung in the Cowdung
Gas-Plant.
Indian Journal of 4gricultural Science, 39(11): 1040-3, November 1969.
Anaerobic digesters; Anaerobic digestion; Biogas; Cattle; Dung; Family
scale systems; Preductivity stimulation; Seasonal variations.

CHER78A
Chen, Ru-chen; Huang, Cong; Xiao, Zui-ping
(Guangzhou Institute of Energy Sources, Chinese Academy of Sciences, 81
Central Martyr's Road, Kuangzhou, China)
A Biogas Power Station in Fcshan - Energy from Nightsoil.
Kuangzhou, China: Chinese Academy of Sciences, 1978. 12p.
Anaerobic diges*ers; Biogas; Electric power generation; Human wastes;
Technical Aspects; Utilization; Corrosion; Design; Gas holders;
Production; Sanitation; Storage; China.

CHER79A
Chen, Ru-chen; Xiao, Zhi-ping
(Guangzhou Institute of Energy Sources, Chinese Academy of Sciences, 81
Centra. !lartyr's Road, Kuangzhou, China)
Digeste:s for Developing Countries - Water Pressure Digesters.
Kuangznou, China: Chinese Academy of Sciences, 1979. 9p.
Anaerobic digesters; Constructicn; Design; Developing countries; Gas
holders; Water pressure digesters; China.

CHES77A
Cheng, Shui-Ho; Wang, Chia-pe
(Provincial Department of Agriculture and Forestry, Naiiton, Taiwan)
Experiment on the Fertilizing Elrect of Hog Manures after Treatment of
Fermentation in the Methane Generator in Corn and Sorghum.
Nanton, Taiwan: Provincial Department of Agriculture and Forestry, 1977.
25p. (In Chinese with English simmary)
Anaerobic digestion; Corn; Fertilizers; Manures; Sludges; Sorghum;




Swine; Utilization; Wastes; Crop yields; Plant growth; Taiwan.

CHIC78A
Chiranjivi, C.
(Department of Chemical Engineering, Andhra University, Waltair, India)
Design Analysis of Small-Scale Anaerobic Digesters in India.
Presented at the symposium on "Energy from Wastes and Bilomass' sponsored by
the Institute of Gas Technology, August 12-18, 1978, in Washington, D.C.
i5p.
Anaerobic digesters; Carbon-to-nitrogen ratio; Construction; Design;
Family scale systems; Operation; Economic aspects; Feedstocks; Research
and development; India.

CHOT77A
Chow, T.Y.
(Taiwan Livestock Research Institute, Hsinhwa, Tainan, Taiwan)
Hoyz Waste for Methane and Chlorella Production.
Journal of the Taiwan Livestock Research 10(1): 1-12, June 1977.
Algae; Anaerobic digestion; Biogas; Swine; Wastes; Bag type digesters;
Farming systems; Utilization.

CouJ78A
Coulthard, J.L.
(Energy Planning Unit, Policy and Planning Division, Department of Minerals
& Energy, Konedobu, Papua New Guinea)
Bioconversion Systems for Papua New Guinea - With Special Reference _to
Large-scale Conversion of Sewage and Agricultural Wastes.
Konedobu: Department of Minerals & Energy, 1978. 44p.
Agricultural wastes; Anaerobic digesters; Bioconversion; Design;
Leucaena; Operation; Sewage; Cassava; Feedlots; Fertilizers;
Microbial processes; Piggeries; Wastes; Papua New Guinea.

DARK76B
Darrow, Ken; Pam, Rick
(Volunteers in Asia, Box 4543, Stanford, Californmia 94305, U.S.A.)
Energy: Methane Gas.
In Appropriate Technology Sourcebook by Ken Darrow and Rick Pam. Stanford,
California: Volunteers in Asia, 1976. p. 182-188.
Abstracts; Anaerobic digestion; Bibliographies; Methane; Technology.

DASC79A
Das, C.R.; Ghatnekar, Sudhir D.
(Tata Energy Research Institute, Bombay House, 24 Homi Mody Street, Bombay
400023, India)
Replacement of Cowdung by Fermentation of Aquatic and Terrestrial Plants
for Use as Fuel, Fertilizer and Biogas Plant Feed.
Presented at the Research Planning Workshop on Energy for Rural
Development, December 27-29, 1979, at the Indian Institute of Management,
Ahmedabad, India. 19p.
Anaerobic digesters; Biomass; Cattle; Dung; Feedstocks; Fertilizers;
Fuels; Water hyacinth; Water lettuce; Sludges.

DEGM78A
de Guzman, M.R.; Huang, Chia
(Food and Fertilizer Technology Center, P.0. Box 22-149, Taipei City,



Taiwan)

The Uses of Pig Manure in Taiwan.

Taipei City, Taiwan: FFTC, April 1978. 26p. (FFTC Extension Bulletin No.
104)

Anaerobic digesters; Biogas; Manures; Swine; Utilization; Wastes;
Construction; Farming systems; Feed; Pathogens; Soil Fertility;
Taiwan.

ESCA75A
Economic and Social Commission for Asia and the Pacific
(Economic aud Social Commission for Asia and the Pacific, Bangkok,
Thailand)
Biogas Technology and Utilization.
Report of the ESCAP Preparatory Mission on Biogas Technology  and
Utilization, of the Workshop on Biogas Technology and Utilization held
October 13-18, 1975, ia Manila, and of the Workshop on Biogas Technology
and Utilization ineld in New Delhi.
Anaerobic digesters; Anaerobic digestion; Biogas; Design; Technology;
Utilization; Economic aspects; Farming systems; Social aspectes;
Technical aspects; Asia.

ESCA78R
Economic and Social Commission for Asia and the Pacific
(Economic and Social Commission for A-ia and the Pacific, Bangkok,
Thailand)
Draft Report of the Expert Group Meeting on Biocgas Development, June 20-16,
1978 in Bangkok.
ESCAP Expert Group Meeting oun Biogas Development held June 20-26, 1972, in
Bangkok, Thailand.
Anaerobic digesters; Biogas; Construction; Design; Operation; Sludges;
Utilization; Extension services; Management; Research and development
Site selection; Training.

ESCA77A
Economic and Social Commission for Asia and the Pacific
(Economic and Social Commission for Asia and the Pacific, Bangkok,
Thailand) Report of the Workshop on Biogas and Other Rural Energy
Resources,
Report of the ESCAP workshop on "Biogas and Other Rural Energy Rescurces"
held June 20-July 8, 1977, at the University of the South Pacific, Suva,

Fiji.
Anaerobic digesters; Bag digesters; LEnergy planning; Energy resources;
Installation; Operatica; Rural areas; Rural electrification; Pacific
Islands.

EASR78A

Egypt. Academy of Scientific Research and Technology

(Academy of Scientific Research and Technology. Egypt)

The Development and Application uf Bio-gas Technology in Rural Areas of
Egypt.

EUnpublished), 1978. 20+p.

Biogas; Pilot projects; Rural areas; Technology; Utilization; Egypt.

EUSJ76A
Eusebio, Jose A.; Rabino, Beatriz I.



(University of the Philippines at Los Banos, Laguna 3720, Philippines)
Recycling System in Integrated Plant and Animal Farming, (an excerpt from a
research paper prepared by the authors)

Compost Science, pp.24-27, March/April 1976.

Anaercbic digesters; Biogas; Farming systems; Feedstocks; Productivity;
Rice; Swine; Wastes; Philippines.

EUSJ78A
Eusebio, Jose A.; Rabino, Beatriz I.; Eusebio, E.C.
(University of the Philippines at Los Banos, Laguna 3720, Philippines)
Recycling System in Integrsted Piant and Animal Farming.
Los Banos, Laguna: National Science Development Board-University of the
Philippines at Los Banos Integrated Research Program, 1978. Technical
Bulletin Vol.1l, No.l. 30p.
Anaerobic digesters; Biogas; Farming systems; Teed; Feedstocks;
Fertilizers; Productivity; Utilization; Rice; Swine; Vegctables;
Wastes; Philippines.

EUSM77A
Eusuf, M.
(Fuel Research Division, BCSIR-Laboratories, Dacca, Bangladesh)
Alternative Energy Resources and Their Potential in Rural Development.
Presented at the Ninth Commonwealth Science Council Meeting, seminar on
"Alternative Energy Resources and Their Potential in Rural Development",
December 2, 1976, Sri Lanka. pp.19-24.
Biogas; Fertilizers; Renewable energy sources; Rural development;
Health aspects; Governmeat policy; Bangladesh.

EUSM80A
Eusuf, M.; Bhuiyan, T.A.; Mahatabuddin.
(Institute for Fuel Research and Development, Bangladesh Council for
Scientific and Industrial Research, Dacca, Bangladesh)
Case Study of a Biogas Plant.
Presented at the Energy and Rural Development Research Implemeuntation
Workshop, February 5-14, 1980, Chiang Mai, Thailand. 7p.
Anaerobic digesters; Biogas; Cace studies; Productivity; Seasonal
variations; Bangladesh.

FEAR77A
Feacham, Richard; McGarry, Michael; Mara, Duncan
(Ross Institute of Tropical Hygiene, london School of Hygiene and Tropical
Medicine, Gower Street, London WCLE 7HT, England)
Water, Wastes and Health in Hot Climates.
New York, U.S.A.: Joba Wiley, 1977. 259p. (ISBN O 471 99410 3)
Developing countries; Economic aspects; Engineering; Health aspects;
Planaing; Sanitaticn; Technical aspects; Utilization; Waste management;
Wastes; Water quality; Water supply; Agriculture; Biogas; Consumption;
Fish culture; Household sector; Fiusing; Human wastes; Institutional
aspects; Irrigation; Low income groups; Parasites; Pathogens; Solid
wastes; Tndia; Latin America.

FISJ75A
Fischer, J.R.; Sievers, D.M; Fulhage, C.D.
(Address unavailable)
Anaerobic Digestion in Swine Wastes.




In Energy, Agriculture and Waste Management, edited by William J. Jewell.
Ann Arbor, Michigan, U.S.A.: Ann Arbor Science Publishers, Inc., 1975. P.
307-316.

Anaerobic digeston; Biogas; Loading rate; Performance; Pilot plants;
Production; Swine; Wastes.

FLAW77A
Flaig, W.; Nagar, B.; Sochtig, H.; Tietjen, C.
(Food and Agriculture Organization of the United Nations, Via delle Terme
di Caracalla, 00100 Rome, Italy)
Organic Materials and Soil Productivity.
Rome: Food and Agriculture Organization of the United Nations, 1977. FAO
Soils Bulletin No.35. 119p.
Animal wastes; Biomass; Crop yields; Human wastes; Feedstocks;
Nitrogen fixation; Peat; Soil fertility; Waste management; Composting;
Economic aspects; Extension services; Health aspects; Plant growth;
Research and development.

FOAG78B
Food and Agriculture Organization of the United Nations
(Food and Agriculture Organization of the United Nations, Via delle Terme
di Caracalla, 00100 Rome, Italy)
China: Azolla Propagation and Small-scale Biogas Technology.
Rome: Food and Agriculture Organization of the United Nations, 1973.
Report on an FAO/UNDP study tour to the People's Republic of China, May
21-June 11, 1978. FAO Soils Bulletin No.4l. 70p.
Anaerobic digesters; Azolla; Biogas; Construction; Design; Family
scale systems; Gas prescure; ONperation; Sludges; Utilization; Feed:
Seasonal variations; China.

FOAO77B
Food and Agriculture Organization of the United Nations
(Food and Agriculture Organiza“ion of the United Nations, via delle Terme
di Caracalla, 00100 Rome, Italy)
China: Recycling of Organic Wastes in Agriculture.
Rome; Food and Agriculture Organiration of the United Nations, 1977.
Report on an FAO/UNDP study tour to the People's Republic of China, April
28-May 24, 1377. FAO Soils Bulletin No.40. 89p.
Agricultural wastes; Anaerobic digesters; Biogas; Construction; Design;
Human wastes; Manures; Recycling; Sludges; Technology; Utilization;
Azolla; Cattle; Composting; Dung; Extension services; Swine;
Training; Wastes; China.

FOAO75A
Food and Agriculture Organization of the United Nations
(Food and Agriculture Organization of the United Nations, via delle Terme
di Caracalla, 00100 Rome, Italy)
Organic Materials as Fertilizers.
Rome: Food and Agriculture Organizaticn of the United Nations, 1975.
Report of the FAO/SIDA expert consultation, December 2-6, 1974, Rome. FAO
Scils Bulletin No.27. 386p.
Crop vyields; Economic aspects; Extension services; Manures; Research
and development; Soil fertility; Training; Agricultural wastes; Animal
wastes; Cattle; Dung; Municipal Wastes.
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FOAO78A
(Food amd Agriculture Organization of the United Nations, via delle Terme
di Caracalla, 00100 Rome, Italy)
Organic Recycling in Asia.
Rome: Food and Agriculture Organization of the United Nations, 1978.
Papers presented at the FAO/SIDA workshop on "The Use of Organic Materials
as Fertilizery in Asia,'" held October 26-November %, 1976, 1in Bangkok,
Thailand. FAO Soils Bulletin No.36. &413p.
Agricultural wastes; Animal wastes; Biogas; Human wastes; Manures;
Soil fertility; Technology; Utilization; Economic aspects; Nitrogen
fixation; Rice; Social aspects; Asia.

FRED79A
French, David
(4417 Q Street, N.W., Washington, D.C. 20007, U.S.A.)
The Economics of Renewable Energy Systems for Developing Countries.
Washington, D.C.: USAID, 1979. 67p.
Anaerobic digesters; Cost-benefit analysis; Developing countries; Family
scale systems; Renewable energy sources; Irrigation equipment; Pumps.

GANA65A
Ganguly, A.
(The Fertiliser Association of India, Eastern Region, India)
Symposium on Fertiliser and Crop Production in Eastern India.
Calcutta, Bengal: Thorne's (Private) Ltd., 1965. 119p.
Consumption; Crop yields; Fertilizers; Jute; Manures; Potatoes;
Production; Marketing; Kice; Soil conservation; Sugar cane.

GARA71A
Garg, A.C.; Idnani, M.A.; Abraham, T.P.
(Indian Council of Agricultural Research, New Delhi 110001, India)
Organic Manures.
New Delhi: Indian Council of Agricultural Research, 1971. 82p.
Carbon-to~-nitrogen ratio; Composting; Crop yields; Manures;
Agricultural wastes; Animal wastes; Chemical composition; Human wastes.

GARM78B
Garg, M.K.
(Appropriate Technology Development Association, Post Box 311, Gandhi
Bhavan, Lucknow, India)
Some Developments of Appropriate Technology for Imprcoving Physical
Amenities 1n Rural Homes.
Lucknow, Uttar Pradesh: Appropriate Technology Development Associationm,
1973. Case Study Series No.2. 4lp.
Anaerobic digesters; Appropriate technology; Family scale  systems;
Household sector; Rural areas; Rura. development; Cattle; Chemical
composition; Cooking fuels; Dung; Human wastes; Lighting; Waste
disposal; Water supply; India.

GHAP80A
Ghate, Prabhakar B.
(State Planning Institute, Number 3, Type IV, Eutler Palace Colony, Lucknow
226001, India)
Action Research in the Community Biogas Programme.
“resented at the Energy and Rural Development Research Implementation
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Workshop, February 5-14, 1980, Chiang Mai, Thailand. 8p.
Anaerobic digesters; Community scale systems; Planning: Research;
India.

GHAP79A
Ghate, Prabhakar B.
(State Planning Institute, Number 3, Type IV, Butler Palace Colony, Lucknow
226001, India)
Biogas: A Pilot Project to Investigate a Decentralised Energy System.
Lucknow, Uttar Pradesh: Planning Research and Action Divisionm, State
Planning Institute, 1979. 25p.
Anaerobic digesters; Community scale systems; Cost-beaefit analysis;
Economic aspects; Family scale systems; Pilot projects; Social aspects;
Energy distribution; Irrigation equipment; Pumps; India.

GGDC78A
Nepal. Gobar Gas Development Committee
(P.0. Box 1309, Kathmandu, Nepal)
Biogas Newsletter.
Kathmandu, Nepal: Gobar Gas Development Committee, Department of
Agriculture, HMG/Nepal, and Bio-gas Committee, Energy Research and
Development Group, Tribhuvan University, Nepal, 1978. (No. 2: 12p. Aviumn
1978)
Anaerobic digesters; Construction; Design; Research; Economic asrects;
Lamps; Social aspects; Technical aspects; China; Nepal.

GGDC78B
Nepal. Gobar Gas Development Committee
(P.0. Box 1309, Kathmandu, Nepal)
Biogas Newsletter.
Kathmandu, Nepal: Tribhuvan Uriversity Press, 1978. i2p. (No. 3, Winter
1978)
Biogas lamps; Fixed dome digesters; Pipes; Research; Economic aspects.

GGDC79A
Nepal. Gobar Gas Development Committee
(P.0. Box 1309, Kathmandu, Nepal)
Biogas Newsletter.
Kathmandu, Nepal: Tribhuvan University Press, i979. 8p. (No. 7, Winter
1979)

Fixed dome digesters; Floating dome digesters; Humphrey pumps; China;
India; Nepal.

GGDC80A
Neral. Gobar Gas Development Committee
(P.0. Box 1309, Kathmanrdu, Nepal)
Biogas Newsletter.
Kathmandu, Nepal: Tribhuvan University Press, 1980. 8p. (No. 9, Summer
1980)

Anaerobic digesters; Design; Economic aspects; Research; Stoves;
Nepal; Thailand.

GOLC79A
Golueke, Clarence G.
(Address unavailable)
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Basic Principles of Anaerobic Digestion.

In Biogas and Alcohol Fuels Production: Proceedings of a Seminar on
Biomass Energy for City, Farm, and Industry, edited by the staff of Compost
Science /Land Utilization, and published by the JG Press, Emmaus,
Pennsylvannia 18049, U.S.A. 1979. pp.7-14.

Araerobic digestion; Feedstocks; Sludges; Temperature.

GOOP79A

Goodrich, Philip R.; Gustafson, Robert J.; Hauer, Kenneth L.; Larson, Verlo
(Department of Agricultural Engineering, University of Minnesota, St.
Paul, Minnesota 55108, U.S.A.)

Farm-scale Generation of Bio-gas.

Energy, 8(2): 249-261, 1973.

Anaerobic digesters; Biogas; Demonstration plants; Farm scale systems;
Operation; Productivity; Storage; Electric power generation; Piggeries.

GOTHS56A
Gotaas, Harold B.
(Department of Engineering, University of California, Berkeley, California,
U.S5.4.) :
Manure and Nightsoil Digesters for Methane Recovery on Farms and in
Villages.
Geneva: World Health Organization, 1956. (Chapter 9 in World Health
Organization Monograph Series No. 31, Composting: Sanitary Disposal and
Reclamation of Organic Wastes)
Anaerobic digesters; Construction; Design; Human wastes; Manures;
Operation; Organic wastes; Recycling; Waste disposal.

HANM80A
Hanisak, M. Dennis; Williams, LaVergr.2 D.; Ryther, Joun H.
(Harbor Branch Foundation, Inc., Fort Pierce, Florida 33450, U.S.A.)
Recycling the Nutrients in Residues from Methane Digesters of Aquatic
Biomass Production.
Resource Recovery and Conservation, (4): 313:323, 1980.
Anaerobic digesters; Anaerobic digestion; Nitrogen cycle; Sludges;
Utilization; Water hyacinth.

HARS63A
"art, Samuel A.
(Department of Agricultural Engineering, University of California, Davis,
California, U.3.A.)
Digestion Tests of Livestock Wastes.
Journal of the Water Pollution Control Federation, 35(6): 748-757, 1963.
Anaerobic digestion; Animal wastes; Chemical composition; Manures;
Poultry; Sludges; Utilization.

HAYP80A
Hayes, Peter; Drucker, Charles.
(Address unavailable)
Community Biogas in India.
Soft Energy Notes, 3(2): 10-13, 1980.
Anaercbic digesterc; Community scale systems; Economic aspects; Energy
consumption; Household sector; Reviews; Rural areas; India.
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HAYT79A
Hayes, T.D.; Jewell, W.J.; Chandler, J.A.; Dell'Orto, S.; Fanfoni, K.J.;
Leuschner, A.P.; Sherman, D.F.

(Department of Agricultural Engineering, Cornell University, 1Ithaca, New
York, U.S.A.)

Methane Generation from Small Scale Farms.

In Biogas and Alcohol Fuels Production: Proceedings of a Seminar on
Biomass Energy for City, Farm, and Industry, edited by the staff of Compost
Science/Land Utilization and  published by the JG Press, Emmaus,
Pennsylvaunia 18049, U.S.A. 1979. pp.88-117.

Agricultural wastes; Anaerobic digesters; Anaerobic digestion; Biogas;
Economic aspects; Farm scale systems; Performance; Productivity;
Sludges; Technical aspects.

HONC79A
Hong, C.M.; Koh, M.T.; Chow, T.Y.; Tsai, P.H.; Chung, King~Thom.
(Taiwan Livestock Research Institute, Hsin-Hua, Tainan, Taiwan 712,
Republic of China)
Utilization of Hog Wastes in Taiwan Through Anaerobic Fermentation.
Taipei City: Food and Fertilizer Technology Center, P.0. Box 22-149,
Taipei City, Taiwan, Republic of China, 1979. Extension Bulletin No.3l.
15p.
Anaerobic digesters; Anaerobic digestion; Bag type digesters;
Installation; Swine; Utilization; Wastes; Algae; Cultivation;
Electric power generation; Taiwan.

HUTT72A
Hutchinson, T.H.
(Tunnel Estate, Fort Ternan, Kenya)
Methane Farming in Kenya.
Compost Science, pp.30-31, November/December, 1972.
Coffee; Crop yields; Sludges; Utilization; Kenya.

IDNM74A
Idnani, M.A.; Varadarajan, S.
(Indian Council of Agricultural Research, New Delhi, India)
Preparation of Fuel Gas and Manure by Anaerobic Fermentation of Organic
Materials.
New Delhi: Indian Council of Agricultural Research, 1974. ICAR Technical
Bulletin (Agric.) No.46. 58p.
Anaerobic digestion; Biogas; Manure; Organic materials; Research;
Sludges; Soil aggregation; Utilization; Chemical composition; Crop
yields; Design; Gas pressure; Productivity; Seasonal variations.

ISLM79A
Islam, M.N.
(Department of Chemical Engineering, Bangladesh University of Engineering
and Technology, Dacca-2, Bangladesh)
A Report on Biogas Programme of China.
Dacca: Bangladesh University of Engineering and Technology, 1979. 69p.
(Draft).
Anaerobic digesters; Biogas; Carbon-to-nitrogen ratio; Construction
materials; Digester sizing; Design; Family scale systems; Feedstocks;
Operation; Sludges; Utilization; Economic aspects; Energy distribution;
Government policy; Institutional aspects; Labor; Manures; Productivity;




14

Sanitation; Tech'icat aspects; Training; China.

ISLM78A
Islam, M.N.
(Department of Chemical Engireering, Bangladesh University of Engineering
and Technology, Dacca-2, Bangladesh)
Study of the Problems and Prospects of Biogas Technology as a Mechanism for
Rural Development: Study in a Pilot Area of Bangladesh.
Dacca: Bangladesh University of Engineering and Technology, 1978. 26p.
Aerobic fermentation; Anaerobic digestion; Bag type digesters; Methane;
Pacific Islands.

ISMM77A
Isman, M.; Richard, C.
(Department of Rural Engineering, Institute National Agronomique, Paris,
France)
Observations on the Generation of Methane.
South Pacific Bulletin, First Quavter, 1977. 2p.
Aerobic fermentation; Anaerobic digestion; Methane; Bag type digesters;
Pacific Islands.

JEWWT76A
Jewell, William J.; Javis, H.R.; Gunkel, W.W.; Lathwell, D.J.; Martin,
J.B., Jr.; McCarty. T.R.; Morris, G.R.; Price, D.R.; Williams, D.W.
(New York State College of Agriculture and Life Sciences, Cornell
University. 1Ithaca, New York 14853, U.S.A.)
Bioconversion of Agricultural Wastes for Pollution Control and Energy
Conservation.
Ithaca, New York: Cornell University, 1976. 321p.

Agricultural wastes; Anaerobic digesters; Anaerobic  digestion;
Bioconversion; Energy conservation; Manures; Phosphorus; Pollui.ion
control; Potassium; Waste management; Dairies; Design; Economic

aspects; Energy consumption; Feasibility; Feedstocks; Nitrogen.

JEWW75A
Jewell, William J.
(Department of Agricul-ural Engineering, Cornell University, Ithaca, New
York 14833, U.S.A.)
Energy, Agriculture and Waste Management: Proceedings of the 1975 Cornell
Agricultural Waste Management Conference.
Ann Arbor, Michigan: Ann Arbor Science Publishers, 1975. 540p.
Agricultural wastes; Anaerobic digesters; Biogas; Energy consumption;
Food production; Utilization; Waste management; Design; Economic
aspects; Feed; Swine; Wastes.,

JOHP76A
Johnston, Peter
(Energy Unit, Central Planning Office, Government Buildings, Suva, Fiji)
Planning for Small-scale Use of Renewable Energy Sources in Fiji.
Presented at the United Nations Economic and Social Commission for Asia and
the Pacific Workshop on Solar and Wind Ene-gy, March 2-9, 1976, Bangkok,
Thailand. 23p.
Biogas; Decentralized technology; Development planning; Energy planning;
Renewable energy sources; Rural energy centers; Solar energy/power; Wind
energy/power; Energy needs; Hydroelectric power; Resource assessment;
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Technology assessment; Fiji.

JOHP77B
Johnston, Peter
(Energy Unit, Central Planning Office, Government Buildings, Suva, Fiji)
Rural Energy in Fiji: An Overvi.w.
Presented at the United Na:tions Economic and Social Commission for Asia and
the Pacific Regional Workshop on Biogas and other Rural Energy Resources,
June 20-July 8, 1977, Institute of Natural Resources, University of the
South Pacific, Suva, Fiji. 1lp.
Anaerobic digesters; Design; Energy consumption; Energy surveys; Rural
electrification; Fiji.

KARAB0A
Karki, Amrit Bahadur
(Institute of Agriculture and Animal Science, Tribhuvan University, Rampur,
Chitwan, Nepal)
Research Plan on Bio-gas in Nepal.
Presented at the Energy and Rural Development Research Implementation
Workshop, February 5-14, 1980, Chiang Mai, Thailand. 4p.
Anaerobic digesters; Biogas; Research; Nepal.

KARA8B0B
Karki, Amrit Bahadur
(Institute of Agriculture and Animal Science, Tribhuvan University, Rampur,
Chitwan, Nepal)
Bio-gas in Nepal: The Prospect and Problems.
Presented at the Energy and Rural Development Research Implementation
Workshop, February 5-14, 1980, Chiang Mai, Thailand. 13p.
Anaerobic digesterc; Biogas; Biogas appliances; Community scale systems;
Economic aspects; Extension services; Research; Social aspects;
Training; Resoutce conservation; Nepal.

KARABOC
Karki, Amrit Bahadur; Pyakural, Kailash Nath; Axinn, Nancy
(Institute of Agriculture and Animal Science, Tribhuvan University, Rampur,
Chitwan, Nepal)
Techno-socio-economic S*udy of Bio-gas Plants in the Chitwan District,
Nepal.
Presented at the Energy and Rural Development Research Implementation
Workshop, February 5-14, 1980, Chiang Mai, Thailand. 14p.
Biogas; Economic aspects; Social aspects; Technical aspects; Nepal.

KERJ79A
Kerstetter, James D.
(National Center for Appropriate Technology, P.0. Box 3838, Butte, Montana
59701, U.S.A.)
Methane From Anaerobic Fermentation of Manure: An Annotated Bibliography.
Butte, Montana: National Center for Appropriate Technology, 1979. 10p.
(Publication No. B007)

Anaerobic digestion; Bibliographies; Manures; Methane.
KVIC78A
India. Khadi & Village Industries Commission
(Gobar Gas Scheme, Khadi & Village Industries Commission, Irla Road, Vile
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Parle (West), Bombay 400056, India)

Bio-gas Newsletter.

Bombay, Maharashtra: Directorate of Gobar Gas Scheme, Bombay, and
Department of Science and Technology, Government nf India, New Delhi, 1978,
1(1): 8p. October 1978.

Anaerobic digesters; Biogas; Design; Financing; TFixed dome digesters;
Social aspects; Planning; Research; India.

KVIC76A
India. Khadi & Village Industries Commission.
(Gobar Gas Scheme, Khadi & Village Industries Commission, Irla Road, Vile
Parle (West), Bombay 400056, India)
Gobar Gas on the March, 1962-1976.
Bombay, Maharashtra: Directorate of Gobar Gas Scheme, 1976. 15p.
Anaerobic digestion; Biogas; Financing; Floating dome digesters;
Research; Training program; India.

WWI1C75A
India. Khadi & Village Industries Commission.
(Gobar Gas Scheme, Khadi & Village Industries Cormission, Irla Road, Vile
Parle (West), Bombay 400056, India)
Gobar Gas: Why and How.
Bombay, Maharasttra: Directorate of Gobar Gas Scheme, 1975. 20p.
Anaerobic digesters; Anaerobic digestion; Construction; Economic
aspects; Floating dome digesters; Extension services; Financing; Fuel
substitution; 1India.

LAPH7S
Lapp, H.M.; Schulte, D.D.; Sparling, A.B.; Buchanan, L.C.
(Mgricultural Engineering Department, University of Manitoba, Winnipeg,
Manitoba, Canada)
Methane Production from Animal Wastes. 1. Fundamental Considerations.
Canadian Agricultural Engineering, 17(2): 97-102, December 1975. '
Anaerobic digestion; Animal wastes; Metnane; Production; Purification;
Utilization.

LAUD76A
Lauer, D.A.; Bouldin, D.R.; Klausner, S.D.
(Department of Agrono~ 7, New York State College of Agriculture and Life
Sciences , Cornmell I' ersity, Ithaca, New York 14853, U.S.A.)
Aumonia Volatilizat. from Dairy Manure Spread on the Soil Surface.
Journal of Environmental Quality, 5(2): 134-141, 1976.
Ammonia; Dairies; Land; Manures; Nitrogen cycle; Volatilization;
Waste Management.

LEEY7XA
l.ee, Y.C.; Wang, C.P.
(Department of Veterinary Medicine, National Taiwan University, 1 Roosevelt
Road 1V, Taipei, Taiwan)
Study on the Zoonotic Pathogenecity of Swine Manure after Treatment of
Fermentation 1n the Methane Generator. '
197-. p. 61-65. (in Chinese with English summary)
Anaerobic digesters; Anaerobic fermentation; Manures; Pathogens; Swine;
Taiwan.
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MAKA79A
Makkijani, Arjun
(Foundation for Research in Community Health, Kaloba District, Maharashtra,
India)
Economics and Sociology of Alternative Energy Sources.
Presented at the United Nations Economic and Social Commission for Asia and
the Pacific/United Nations Environment Programme seminar "Environment and
Development: Regional Seminar on Alteinative Patterns of Development and
Life- styles in Asia and the Pacific", July 12, 1979.
Anaercbic digesters; Community scale systems; Ecological aspects;
Economic aspects; Energy forestry; Equity; Family scale systems; Rural
development; Small-scale hydroelectric power; Social aspects; Energy
needs; Irrigation; Asia; Pacific region.

MAKA76C
Makhijani, Arjun
(Foundation for Research in Commuaity Health, Kaloba District, Maharashtra,
India)
Fuel for Agriculture in the Third World.
Develcpment Digest, 14(3): 69-86, July 1976.
Agriculture; Agricultural residues; Anaerobic digesters; Developing
countries; Fuels; Agricultural equipment; Economic aspects; Electric
power generation; Manures.

MARF78A
Maramba, Felix D. (Maya Farms Division, Liberty Flour Mills, Inc., Metro
Manila, Philippines)
Biogas and Waste Recycling: The Philippine Experience.
Manila, Philippines: Maya Farms Division, 1978. 230p.
Anacrobic digestion; Biogas; Economic aspects; Farming systems;
Recycling; Sludges; Technical aspects; Utilization; Wastes; Feed;
Pollution control; Swine; Philippines.

MCBJ79A
McBride, John., et al.
(National Center for Appropriate Technology, P.0O. Box 3838, Butte, Montana
59701, U.S.A.)
Biogas Conversion Assessment Project: Interim Report.
Butte, Montana: National Center tor Appropriate Technology, January 1979.
21p.
Anaerobic digestion; Anaerobic digesters; Biogas; Dairies; Design;
Project reports; Resource assessment; Technology assessment; Microbial
processes; Site selection; U.S.A.; Montana.

MCGM78A
t.cGarry, Michael G.; Stainforth, Jill
(International Development Research Centre, Box 8500, Ottawa, Canada, KIG
3H9)
Compost, Fertilizer, and Biogas Production from Human and Farm Wastes in
the People's Republic of China.
Ottawa, Canada: IDRC, 1978. 945. (stock no.IDRC-TS8e).
Agricultural wastes; Anaerobic digesters; Anaerobic digestion; Biogas;
Compost De-ign; Human wastes; Manures; Rural sanitation; Biogas
appliances; Construction ma: :rials; Fixed dome digesters; Parasites;
Waste management; China.
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MCGM76A
McGarry, Michael G.
(International Development Research Center, Box 8500, Ottawa, Canada, KIG
3H9)
The Tabooa Reso-rce: The Use of Human Excreta in Chinese Agriculture.
The Ecologist, 6(4): 150-154, May 1976.

Agriculture; Anaerobic digestion; Health aspects; Human  wastes;
Parasites; Sanitation; Wastes; Utilization; Government policy; China.
HIERR74A

Merrill, Richard; Gage, Thomas

(Portola Institute, 558 Santa Cruz Avenue, Menlo Park, California 94029,
U.S.A.)

Energy Primer: Solar, Water, Wind ard Biofuels.

New York, U.S.A.: Dell Publishing Co. for the Institute, 1978. 256p.
(Pevised edition)

Anaerobic digestion; Biomass fuels; Solar energy/power; Water
energy/power; Wind  energy/power: Anaerobic  digesters; Design;
Feedstocks; “ludges; Utilization.

MEYP76A
Meynell, Peter-John
(Address unavailable)
Methane: Planning a Digester.
Dorchester, Dorset: Prism Press, Stable Court, Chalmington, Dorchester,
Dorset DT2 OHB. United Kingdom, 1976. 150p.
Anaerobic dig.sters; Anaerobic digestion; Batch digesters; Biogas;
Construction materials; Design; Farm scale systems; Fixed dome
digesters; Operation; Pathogens; Plug flow dJigesters; Sanitation;
Sludges; Temperature; Utilization; Cost benefit analysis; Microbial
processes; Research; Safety; Site selection.

MONA79A
Moniruzzaman, A.K.M.
(Appropriate Agricultural Technology Cell, Bangladesh Agricultural Research
Council, 130-B Dhanmandi Residential Area, Road No.l, Dacca-5, Bangladesh)
Review Paper on Bio-Gas, Solar Energy, Wind Mill.
Dacca: Appropriate Agricultural Technology Cell, 1979. l4p.
Biogas; Directories; Solar energy/power; Windmills; Baagladesh.

MOUT78A
Moulik, T.K.; Srivastava, Uma Kant; Shingi, Prakash M.
(Centre for Management in Agriculture, Indian Institute of Management ,
Vastrapur ,Ahmedabad 380015, India)
Bio-gas System in India: A Socio-Economic Evaluation.
Ahmedabad: 1Indian Institute of Management, 1978. 172p.
Biogas; Economic aspects; Feasibility; Social aspects; Surveys;
Firewood; Policy; 1India.

MUKS80A
Mukherjee, Shishir K.; Arya, Anita
(Indian Institute of Management, Vastrapur, Ahmedabad 380015, India)
Comparative Analysis of Social Cost-Benefit Studies of Biogas Plants.
Presented at the :‘nergy and Rural Development Research Implementation
Workshop, February 5-14, 1980, Chiang Mai, Thailand. 8p.
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Anaerobic digesters; Cost benefit analysis; Economic aspects; Family
scale systems; Social aspects; India.

NAAS77A
U.S.A. National Academy of Sciences.
(National Academy of Sciences, 2101 Constitution Avenue, Washington, D.C.
20418, U.S.A.)
Methane Gene:ation from Human, Animal, and Agricultural Wastes.
Washington, D.C.: National Academy of Sciences, 1977. 131p.
Agricultural wastes; Anaerobic digesters; Anaerobic digestion; Animal
wastes; Biogas; Carbon-to-nitrogen ratio; Community scale systems;
Construction materials; Design; Family scale systems; Feedstocks;
Health aspects; Maintenance; Methane; Operation; Sludges; Utilization;
Chemical composition; Cost-benefit ratio; Perform.n-e; Productivity;
Research and development,

NDCA79A
Philippines. The National Documentation Center for Agriculture.
(The National Documeontation Center on Agriculture, Forestry and Rural
Development, University of the Philippines at Los Banos Library College,
Laguna 3720, Philippines)
Energy for Rural Development: Alcohol and Biogas.
Los Banos, Laguna: The National Documentation Center for Agriculture,
1979. 6p.
Alcohol; Biogas; Bibliographies; Rural development; Philippines.

PACA78A
Pacey, Arnold
(Address unavailable)
Sanitation in Developing Countries.
Chichester, Eagland: John Wiley, 1978. 238p.
Developing countries; Health aspects; Human wastes; Labor; Parasites;
Rural areas; Sanitation; Social aspects; Technolog” assessment; Waste
disposal; Anaerobic cigestion; Composting; Irrigavion; Recycling;
China; South Asia.

PANA78A
Pang, Alan
(Development and Consulting Services, United Mission to Nepal, Butwal,
Nepal)
Economics of Gobar Gas.
Butwal, Nepal: United Mission to Nepal, 1978. 6p.
Anaerobic digesters; Biogas; Capital; Economic aspects; Floating dome
digesters; Utilization; Cattle; Dung; Operation; Sludges; Nepal.

PARJ77A Parikh, Jyoti K.; Parikh, Kirit S.

(Energy Division, Planning Commission, New Delhi 110001, India)
Mobilization and Impacts of Bio-gas Technologies.

Laxenburg, Austria: International Institute for Applied Systems Analysis,
November 1977. l4p. (Research Memorandum RM-77-26)

Agricultural wastes; Anaerchic 1igestion; Animal wastes; Community scale
systems; Developing countries; Ecological aspects; Economic aspects;
Energy needs; Family scale systems; Firewood; Management; Rural areas;

Technology; Food production; Manures; Nutrients; Sanitation; Soils;
India.




PARJ78A

Parikh, Jyoti K.
(Energy Division, Planning Commission, New Delhi 110001, India)
Planning of Rural Energy Systems: Issues and Perspectives.

Background paper for United Nations Industrial Development Organization
"International Forum on Appropriate Industrial Technology," November 20-30,
1978, New Delhi, India. 64p.

Anaerobic digesters; Economic analysis; Economic aspects; Energy
consumption; Energy demand; Energy planning; Family scale systems;
Rural areas; Rural electrification; Technical aspects; Biomass energy
farms; Decentralized technology; Energy transport; Small-scale
hydroelectric power; Solar cookers; Windmills.

PGCPXXA

India. Patel Gas Crafters Private Limited.

(Patel Gas Crafters Private Limited, 20 Shree Sai Bazar, Mahatma Gandhi
Road, Santacruz West, Bombay 400054, India)

Gobar Gas Appliances.

Bombay, India: Patel Gas Crafters Private Limited, 197-. (8 items)
Biogas appliances; Catalogs; India.

PATJ77A

Patel, Jashbhai J.

(Patel Gas Crafters Private Limited, 20 Shree Sai Bazar, Mahatma Gandhi
Road , Santacruz West, Bombay 400054, India)

An Approach to Waste Utilization in Rural India.

Presented at the United Nations Environment Programme/Food and Agriculture
Organization seminar on "Residue Utilization Management of Agriculture and
and Agro-industrial Wastes," January 18-21, 1977, Rome, Italy. 16p.
Agricultural wastes; Anaerobic digestion; Cattle; Dung; Energy needs;
Rural areas; Utilization; Wastes; Energy consumption; Feedstocks;
Manures; Water hyacinth; India.

PATJ75A

Patel, Jashbhai J.

(Patel Gas Crafters Private Limited, 20 Shree Sai Bazar, Mahatma Gandhi
Road, Santacruz West, Bombay 400054, India)

The Gobar Gas Plant: Its Development, Present Status and Future.

Presented at the Economic and Social Commission for #4sia and the Pacific
Workshop on '"Bio-gas Technology and Utilization," July 28 - August 2, 1975,
New Delhi, India. 19p.

Anaerobic digesters; D:sign; Economic aspects; Operation; Bilogas;
Biogas appliances; Sludges; Utilization; India.

PRAD77A

India. Planning Research & Action Division, [U'"-tar Pradesh.

(Planning Research & Action Division, State Planning Institute, No. 3,
Type IV, Butler Palace Colony, Lucknow 226001, India)

Bench-mark Survey Report on Community Biogas Pilot Project.

Lucknow, Uttar Pradesh: State Plauning Institute, October 1977. 54p.
Anaerobic digesters; Community scale systems; Demography; Pilct
projects; Social aspects; Surveys; Agricultural sector; Cattle; Dung,
Energy needs; Household sector; Utilization; India; Fateh Singh ka
Purwa.
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PRADSOA
India. Planning Research & Action Division, Uttar Pradesh.
(Planning Research & Action Pivision, State Planning Institute, No.3, Type
IV, Butler Palace Colony, Lucknow 226001, India)
Janata Bio-gas System: An Evaluation.
Lucknow, Uttar Pradesh: Planning Research & Action Division, 1980. 39p.
Anaerobic digesters; Economic aspects; Energy consumption; Family scale
systems; Fixed dome digesters; Household sector; Performance;
Technology assessment; Cattle; Cooking; Decision making; Demography;
Dung; Lighting; 1India.

PRADXXA
India. Planning Research & Action Division, Uttar Prad-sh.
(Planning Research & Action Division, State Planning Institute, No.3, Type
IV, Butler Palace Colony, Lucknow 226001, India)
Work Being Done at Planning Research & Action Division (PRAD), State
Planning Institute, Uttar Pradesh (India) in Fields Related to Specific

Activities,

Lucknow, Uttar Pradesh: Planning Research & Action Division, wundated.
23p.

Anaerobic digesters; Biogas; Community scale systems; Economic aspects;
Family scale systems; Fixed dome digesters; Hydroelectric cower;

Performance; Rural development; Solar energy/power; Utilization; Energy
surveys; Fertilizers; Manures; Methodology; Temperature; India.

PRAT79A
Prakasam, T.B.S.
(Metropolitan Sanitary District of Greater Chicago, Cicero, Illinois,
U.S.A.)
Application of Biogas Technology in India.
In '"Biogas and Alcohol Fuels Production: Proceedings of a Seminar on
Biomass Energy for City, Farm, and Industry" edited by the staff of Compost
Science/Land Utilization and pubLished by the JG Press, Eaahus,
Pennsylvannia 18049, U.S.A., 1979. pp.202-211.
Anaerobic digesters; Biogas; Cattle; Community scale systems; Dung;
Family scale systems; Fertilizers; Firewood; Rural areas; Performance;
Renewable energy sources; Rural electrification; India.

PRACT74A
Prasad, C.R.; Prasad, Krishna K.; Reddy, A.K.N.
(ASTRA, Bangalore, India)
Bio-gas Plants: Prospects, ?roblems, and Tasks.
Economic and Political Weekly, 9(32-34): 1347-1364, Special Number 1974,

Anaerobi . digesters; Cost-benefit analysis; Decentralized technology;
Deforestation; Economic aspects; Energy forestry; Food production;
Rural electrification; Social aspects; Capital; Cooking; Fmployment;
Energy comsumption; Household sector; Manures; Nitrogen; Resear-h and

development; Rural areas; Water hyacinth; 1India.

PRAC70A
Prasad, C.R.; Gulati, K.C.; Idnani, M.A.
(Indian Agricultural Research Institute, New Delhi, India)
Changes in Biochemical Constituent of Some Orgaaic Waste Materials Under
Anaerobic Methiane Fermentation.
Indian Journal of Agricultural Science, 40(10): 921-923, October 1970.
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Anaerobic digestion; Biomass; Cattle; Cellulose; Chemical composition;
Pung; Lignin; Organic wastes.

PRAC79B
Prasad, C.R.; Sathyanarayan, S.R.C.
(Department of Mechanical Engineering, Indian Institute of Science,
Bangalore 560012, India)
Thermal Analysis of Biogas Plants.
Proceedings of the Indian Academy of Science, C2(3): 377-386, September
197¢9.
Anaerobic digesters; Anaerobic digestion; Gas holders; Heat losses;

Operatio: Sludges; Temperature.
PRAJ79A
Prasith-rathsint, Suchart; Chupikoolchai, Sopha; Arthornthurasook,

Tawatchai; Sukreeyapongse, Pisit

(Department of Social Sciences, Faculty of Social Sciences and Humanities,
Mahidol University, 420/1 Rajvithi Road, Bangkok 4, Thailand)

The Findings of Social and Economic Evaluation of Biogas Technology in
Rural Thailand.

Presented at the International Development Research Centre Biogas Werkshop
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Descriptors: Agriculture; Anaerobic digestion; Biogas process; Biomass;
Crops; Developed countries; Developing countries; Energy conservation;
Energy source development; Global aspects; Hydroelectric power;
Implementatiun; Rural areas; Solar drying; Solar energy; Wind power.

Anonymous
Innovator Pumps Sclar into Plant Design
Engineering News-Rec. 203(14): 59-62. October 4, 1979.
Descriptors: Anaerobic digestion; Energy conservation; Maine;
New Hampshire; Performance; Sewage; Solar energy; Waste processing;
Wastes; Water treatment plants.

Anonymous
Optimizing Gas Production, Methane Content, and Buffer Capacity in
Digester OUperation
Water Sewage Works 124(7): 54-57. July 1977.
Descriptors: Anaerobic digestion; Biosynthesis; Methane; Optimization;
PH value; Sewage; Sodiuwm carbonates.

Anonymous
Peoples Gas Delivers Methane from Manure
American Gas Association Monthly 61(2): 9. February 1979.
Descriptors: Anaerobic digestion; Biosynthesis; Commercialization;
Manures; Methane.

Anonymous
Swedish Methane Gas Project: A Proposal with Three Alternatives
Uppsala, Sweden: Jordbrukstekniska Institutet, January 1977. 29p. (In
Swedish)
Descriptors: Anaerobic digestion; Biogas process; Biosynthesis; Control;
Fertilizers; Manures; Methanation; Methane; Power generation; Research
programs.

Anonymous
Serious Management of Biogas
Peking, China: Agricultural Press Publishing House, New China Bookstore,
Beijing Branch, November 1, 1975. 136p.
Descriptors: Anaerobic digestion; Biosynthesis; China; Energy policy;
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Energy sources; Methane; Organic wastes.

Ashare, E.; Wilson, E.H. (Dynatech R/D Company, Cambridge, Massachusetts,
Usa)
Analysis of Digester Design Concepts
Cambridge, Massachusetts: Dynatech R/DD January 29, 1979. 320p.
Descriptors: Anaerobic digestion; Bagasse; Biosynthesis; Chemical redction
yield; Chemical reactors; Comparative evaluations; Data compilation;
Design; Diagrams; Economic analysis; Experimental data; Graphs; Manures;
Methane; Operating cost; Performance; Rice; Straw; Tables.

Ashare, E.; Wise, D.L.; Wentworth, R.L.
Economics of Carbon Dioxide Removal
In Anaerobic Digestion Technology, November 1977. p.119-130.
(Quarterly Progress Meeting, ILthaca, New York, USA, June 20-22, 1977)
Descriptors: Adsorption, Anaerobic digestion; Carbon dioxide; Comparative
evaluations; Cost; Economics; Fuel gas; Purification; Research programs;
Separation procecses.

Ashare, E.; Wilson, E.H. (Dynatech R/D Company, Cambridge, Massachusetts,
Usa)
Engineering Analysis of Anaerobic Digester Concepts
In 3rd Annual 3iomass Energy Systems Conference: Proceedings,
October 1979. .297-301.
Descriptors: Anaerobic digestion; Bagasse; Biosynthesis; Chemical
reaction yield; Chemical reactors; Comparative evaluations; Design;
Economic aralysis; Manures; Methane; Purification; Rice; Straw; Technology
Assessment; Thermochemical processes; Water removal.

Ashare, E.; Augenstein, D.C.; Yeung, J.C.; Hossan, R.J.; Duret, GC.L. (Dyna-
tech R/D Company, Cambridge, Massachusetts, USA)
Evaluation of Systems for Purification of Fuel Gas from Anaerobic
Digestion
Cambridge, Massachusetts: Dynatech R/D, July 1978. 256p.
Descriptors: Anaerobic digestion; Bioconversion; By-products; Carbon
dioxide; Comparative evaluations; Cost; Desulfurization; Fluor econamine
process; Fuel gas; Hydrogen sulfides; (rganic wastes; Pipelines; Puri-
fication; Recovery; Transport; Waste processing.

Ashare, E&.; Buivid, M.G.; Wilson, E.H. (Dynatech R/D Company, Cambhridge,
Massachusetts, USA)
Feasibility Study for anaerobic Digestion of agricultural Crop Residues
In Systems Simulation and Economic Analysis, 1980. p. 403-412.
(Systems Simulation and Economic Analysis Conference, San Diego, Califor-
nia, January 23, 1980)
Descriptors: Agricultural wastes; Anaerobic digestion; Biosynthesis; Co-
operatives; Crops; Economic analysis; Farms; Feasibility studies; Fuel gas;
Labor; Maize; Methane; Residues; Rice; Straw; Systems Analysis; Wheat.

Ashare, E.; Wise, D.L.; Wentworth, R.L. (Dynatech R/D Company, Cambridge,
Massachusetts, USA)
Fuel Gas production from Animal Residue
Cambridge, Massachusetts: Dynatech R/D, January 1977. 210g.
Descriptors: Anaerobic digestion; Biosynthesis; Cattle; Chemical reaction




kinetics; Computer codes; Computers; Design; Diagrams; Economics; Energy
balance; Equipment; Fuel gas; Manures; Material balance; Materials
handling; Mathematical models; Methane; Net energy; Optimization;
Production; Sewage; Tables.

Ashare, E.; Wentworth, R.L.; Wise, D.L. (Dynatech R/D Company Cambridge,
Massachusetts, USA)
Fuel Gas Production from Animal Residue: An Economic Analysis
Resource Recovery Conservation 3(4): p.359-386. March 1979.
Descriptors: Anaerobic digestion; Biosynthesis; Computer codes; Economics;
analysis; Ethanol; Fuel gas; Manures; Mathematical models; Methane;
Methanol; Waste processing.

Ashare, E.; Wentworth, R.L.; Wise, D.L. (Dynatech R/D Company, Cambridge,
Massachusetts, USA)
Fuel Gas Production from Animal Waste: Report of Quarterly Review
Meeting, Palo Alto, California, December 13-14, 1976
Cambridge, Massachusetts: Dynatech R/D, February 1977. 50p. (Dynatech
Report No. 1573)
Descriptors: Agricultural wastes; Anaerobic digestion; Biomass; Biosynt-
thesis; Diagrams; Fevmentatic' ; Manures; Methane; Plauning; Pesearch prog-
grams.,

Ashare, E.; Wentworth, R.L.; Wise, D.L.; Augenstein, D.C. (Dynatech R/D
Company, Cambridge, Massachusetts, USA)
Fuel Gas Production from Animal Waste: Phase I
Cambridse, Massachusetts: Dynatech R/D, 1977. 12p. (Dynatech Report
No. 1594)
Descriptors: Anaerobic digestion; Biosynthesis; Fuel gas; Manures;
Research programs.

Ashare, E.; Wentworth, R.L.; Wise, D.L.; Augenstein, D.C. (Dynatech R/D
Company, Cambridge, Massachusetts, USA)
Fuel Gas Production from Animal Waste: Phase 1
Cambridge, Massachusetts: Dynatech R/D, 1977. 16p. (Quarterly Progress
Report (4th), June 1, 1977-September 1, 1977)
Descriptors: Anaerobic digestion; Biosynthesis; Fuel gas; Manures; Re-
search programs; 3crubbing.

Ashare, E.; Wentworth, R.L.; Wise, D.L.; Augenstein, D.C. (Dynatech R/D
Company, Cambridge, Massachusetts,USA)
Fuel Gas Production from Animal Waste: Phase L.
Cambridge, Massachusetts: Dynatech R/D, 1977. 30p. (Annual Summary
Report, Mav 17, 1976-May 17, 1977)
Descriptors: Anaerobic digestion; Biosynthesis; Carbon dioxide; Flow
sheets; Fuel gas; Manures; Production; Recommendations; Removal; Research
programs; Scrubbing; Technology assessment.

Ashare, E.; Buvid, M.G.; Wilson, E.H. (Dynatech R/D Company, Cambridge,
Massachusetts, USA)
Feasibility Study for Anaerobic Digestion of Agricultural Crop
Residues: Final Report
Cambridge, Massachusetts: Dynatech R/D, October 1979. 274p.
Descriptors: Agricultural wastes; Anaerobic digestion; Availability;
Bioconversion; Biomass; Biosynthesis; Commercialization; Cost; Economic
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analysis; Eneriy source development; Farms; Feasibility studies; Fuel gas;
Maize; Optimization; Recormendations; Rice; Straw; Wheat.

Augenstein, D.C.; Wise, D.L.; Cooney, C.L. (Dynatech R/D Company, Cambridge,
Massachusetts, USA)
Packed Bed Digestion of Solid Wastes
Resource Recovery Conservation 2(3): p.257-262. May 1977.
Descriptors: Anaerobic digestion; Biosynthesis; Chemical reactors;
Feasibility studies; Methane; Packed ted; Performance; Solid wastes.

Baer, S.
Device for Manufacturing Methane
German (FRG) Pateat 2,752,271, June 22,1978. 12p. (In German)
Descriptors: Biosynthesis; Chemical reactors; Combustion products; Design;
Fermentation; Heaters; Manures; Methane; Pressure regulators; Relief
valves; Vapor condensation; Volume.

Benemann, J.R.; Weismann, J.C.; Eisenberg, D.M.; Koopman, B.L.; Goebel, R.P.;
Caskey, P.S.; Thomson, R.D.; Oswald, W.J.
Integrated System for the Conversicn of Solar Energy with Sewage Grown
Microalgae: Final Report
Berkeley, California: University of California. Sanitary Research Labora-
tory, June 1978. 259p.
Descrintors: Algae; Anacrobic digestion; Bioconversion; Biomass; Biomass
plantations; Cultivation techniques; Feasibility studies; Fuels; Harvest-
ing; Nutrients; Ponds; Productivity; Sewage; Solar energy conversion; Time
dependence.

Bente, P.F., Jr.; Camelio, C.A.
Bio-energy Directory
Washington, D.C.: Bio-energy Council, 1Y79. 543p.
Descriptors: Anaerobic digestion, Bibliographies; Bioconversion; Biomass;
Combustion; Directories; Ethanol; Fermentation; Gasification; Hydrolysis;
Liquefaction; Methane; Municipal wastes; North America; Photosynthesis;
Refuse derivod fuels; Research programs; Wood.

Besler, H.
Apparatus for Manufacturing Methane Gas from Organic Wastes
German (FRG) Patent No. 2,535,756/A/, February 24,1977. 24p.
Descriptors: Bioconversion; Biological wastes; Biosynthesis; Containers;
Design; Methane; Organic wastes; Production; Waste processing plav:s.

Bhattacharyya, B.C. (Indian Institute Of Technology. Kharagpur)
Economic Design of Gobar (or Bio-) Gas Plant for Rural Communities
Chemical Age of India 29(5): 301-303. May 1978.
Descriptors: Anaerobic digestion; Chemical reactions; Design; Economics;
Energy source development; Fertilizers; India; Manures; Rural areas.

Bio-gas of Colorado. (342 East Third Street, Loveland, Colorado,USA)
Appendix | to Energy Potential through Bioconversion of Agricultural
Wastes: Phase II. Preliminary Design of a Blioconversion Facility at
Lamar, Colorado
Loveland, Colorado: Bio-gas Of Colorado, 1977. 240p.

Descriptors: Algae; Anaerobic digestion; Bioconversion; Biogas process;
Biosynthesis; Cost; Cultivation; Design; Economic analysis; Manures;




Methane,; Pilot plants; Site selection; Water rights.,

Blackshear,P.L. Jr.; Aiken, R.; Peterson, R.A. (University of Minnesota.
Minneapolis, Minnesota, USA)
Biomass Utilization 1in Minnesota: Research Report March 1975-Septem-
ber 1977
November 1977. (Report No. PB-282531)
Descriptors: Agricultural wastes; Ammonia; Anaerobic conditions; Bio-
synthesis; Cellulose; Evaporation; Manures; Methane; Saccharides; Soils;
Wood wastes.

Boblitz, O.W.
Methane Gas Process and Apparatus
United States Patent No. 4,057,401, November 8, 1977. 6p. (Filed
September 3, 1976)
Descriptors: Anaerobic digestion; Biosynthesis; Chemical reactors;
Design; Energy conservation; Fertilizers; Methane; Organic wastes; Sewage
sludge; Solar nheating systems.

Boersma, L.; Gasper, E.; Warkenstein, B.P. (Oregon State University,
Corvallis, Oregon, USA)
Methods for the Recovery of Nutrients and Znergy from Swine Manure
In Solar Northwest Conference Proceedings, 1978. p. 212-221,
Descriptors: Algae; Anaerobic digestion; Animal feeds; Biogas process;
Energy balance; Energy demand; Fermentation; Fertilizers; Maize; Manures;
Material balance; Methane; Nutrients; Production; Soybeans; Straw; Swire;
Yeasts; Yields.

Boersma, L.; Gasper, E.; Miner, J.; Oldfield, J.; Phinney, H.
Management of Swine Manure for the Recovery of Protein and Biogas:
Final Report
May 1978. (Report No. PB-286722)
Descriptors: Algae; Animal feeds; Bioconversion; Biosynthesis; High BTU
gas; Management; Manures; Proteins; Swine; Synthetic fuels; Waste heat
utilization.

Bose, D.K.; Murthy; K.K.; Thakor, V.P.; Nagarajan, L.V. (Indian Statistical
Institute, Calcutta, India)
Energy Conservation in a Developing Economy: India
In Tenth World Energy Conference on Availability and Rational Use of
Energy Resources. New York: World Energy Conference, 1977. p.
2.5.3.1-2.5.3.25.
Descriptors: Anima's; Availability; Biomass; Economic growth; Electric
power; Energy conservation; Energy demand; Energy policy; Energy source
development; Energy sources; Fermentation; Forecasting; Forests; Global
aspects; Government policies; India; Manures; Petroleum; Power plants;
Solar energy; Uses; Wind power.

Brovko, N.; Chan, K.Y.; Weinberg, M.S.; Barber, N.R. (University of Southern
California, Los Angeles, California, USA)
Optimizing Gas Production, Methane Cont=nt, and Buffer Capacity in
Digester Operation
Water and Sewage Works 124(7): p.54-57. July 1977.
Descriptors: Anaerobic digestion; Piosynthesis; Carbonates; Chemical
reactions; Energy conservation; Methane; PH value; Sewage; Waste
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Management.

Bryant, M.P. (University of Illinois, Urbana, Illinois, USA)
Microbiology of Anaerobic Degradationand Methanogenesis with Special
Reference to Sewage
In Microbial Energy Jonversion edited by H.G. Schlegel and J. Barnea.
Elmsford, New York: Pergamon Press Inc.,1977. p.107-117.
Descriptors: Anaerobic digestion; Bacteria; Biochemical reaction kinetics:
Biodegradation; Biosynthesis; Fermentation; Methane; Sewage.

Bryant, M.P.; Varel, V.H.; Frobish, R.A.; Isaacson, H.R. (University of
Illinois, Urbana, Illinois, USA)
Biological Potential of Thermophilic Methanogenesis from Cattle Wastes
In Microbial Energy Conversion edited by H.G. Schlegel and J. Barnea.
Elmsford, New York: Pergamoa Press Inc., 1977. p. 347-359.
Descriptors: Anaerobic digestion; Bacteria; Biosynthesis; Cattle; Chemical
reaction kinetics; Fermentation; Manures; Methane; Organic acids; PH value;
Thermophilic conditions.

Burford, J.L., Jr.; Varani, F.T.; Schellenbach, 3.; Turnacliff, W.F.; Don,
S.; Pace, B. (Bio-gas of Colorado, Inc., Loveland, Colorado, USA)
Energy Potential through Bio-conversion of Agricultural Wastes:
Phase II1. Final Report to Four Corners Regional Commission.
Loveland, Colorado: Bio-gas of Colorado Inc., 1977. 205p.
Descriptors: Alage; Anaerobic digestion; Animal feeds; Bioconversion;
Biogas process; Biosynthesis; Capital; Caitle; Chemical reactors; Colorado;
Cost; Economic analysis; Electric utilities; Legislation; Manures; Methane;
Ownership; Pilot plants; Plant growth; Power generation.

Burford, J.L., Jr.; Don, S.B.; Urilegraff, D.M. (Bio-gas Of Colorado, Inc.,
342 East Third Street, Loveland, Colorado,USA)
Methane on the Move: A Discussion of Small Anaerobic Digesters. Final
Report
Loveland, Colorado: Bio-gas of Colorado, Inc., 1977.
Descriptors: Anaerobic digestion; Arizona: Riosynthesis; Cattle; Chem-
ical reactors; Colorado; Design; Equipmeut; Manures; Methane; Nevada;
New Mexico; Operation; Performance; Transport; Utah; Yields.

Busby, M.R.; Tragitt, G.; Norman, R.; Hillsman, K. (Tennessee State Uni-
versity, Nashville, Tennessee, USA)
A Complete Disposal-recycle Scheme for Agricultural Solid Wastes:
Final Report. January 1974-June 1976.
May 1977. (Report No. PB-271714)
Descriptors: Agricultural wastes; Anaerobic digestion; Animal feeds;
Biochemical oxygen demand; Biosynthesis; Cattle; Chemical oxygen demand;

Fertilizers; Manures; Methane; Performance testing; Sludges.

Case, C.W.; Clark, H.R.; Kay, J.; Lucarelli, F.B.; Rizer, S. (University of
California, Lawrence Berkeley Laboratory, Berkeley, California, USA)
Projects from Regior [X: Department of Energy Appropriate Energy Tech-
nology Program. Part 11
January 1980. (Report No. LBL-10098)

Descriptors: Anaerobic digestion; Appropriate technology; Arizona; Bio-
mass; Buoys; California; Energy conservation; Energy conversion; Guam;
Hawaii; Research programs; Retrofitting; Solar energy; United States De-




partment of Energy; Waste water; Western region; Wind power.

Chandler, J.A.; Jewell, W.J. (Solar Energy Research Institute, Golden,
Colorado, USA)
Predicting Methane Fermentation Degradability: Final Report.
Golden, Colorado: Solar Energy Research Institute, March 1980. 277p.
Descriptors: Agricultural wastes; Anaerobic digestion; Batch culture;
Biodegradation; Biosynthesis; Chemical composition; Chemical reaction
yield; Diagrams; Fermentation; Forecasting; Lignin; Mathematical models;
Methane; Solubility; Substrates; Time dependence; Wood.

Chantavorapap, S. (National Energy Administration, Bangkok, Thailand)
Solar Energy Programmes of Thailand
Tn Sun: Mankind's Future Sol..c of Energy: Volume I, edited by
F. De Winter, M. Cox. Elmsford, New York: Pergamon Press Inc., 1978.
p. 79-100.
Descriptors: Biogas process; Methane; Photovoltaic cells; Research pro-
grams; Reviews; Solar cooling systems; Solar energy; Solar heating systems;

Thailand.

Chen, Y.R.; Hashimoto, A.G. (Scienc: and Education Administration. Clay
Center, Nebraska, USA)
Kinetics of Methane Fermentation
1978. (Report No. Conf-780549-8)
Descriptors: Anaerobic digestion; Biosynthesis; Chemical reaction
kinetics; Fermentation; Manures; Methane; Methanogenic bacteria;
Production; Sewage sludge; Solid wastes.

Chinn, K.K.; Goh, T.N. (University of Singapore)
Bioconversion of Solar Energy: Methane Production through Water
Hyacinth
In Energy from Biomass and Wastes. Chicago, Illinois: Institute of
Gas Technology, 1978. p. 215-228.
Descriptors: Anaerobic digestion; Biosynthesis; Daily variations; Growth;
Insolation; Methane; Monthly variations; Productivity; Singapore; Water
hyacinths.

Chynoweth, D.P.; Ghosh, S.; Packer, M.L.
Anaerobic Processes
Chicago, Illinois: Institute of Gas Technology, March 1979. 3lp.
Descriptors: Anaerobic digestion; Biomass; Denitrification; Methanogenic
bacteria; Microorganisms; Reviews; Uses.

Clausen, E.C.; Sitton, 0.C.; Gaddy; J.L.
Converting Crops into Methane
Chemical Engineering Progress Volume 73: p. 71-72. January 1977.
Descriptors: Agricultura. wastes; Anaerobic digestion; Biomass; Bio-
synthesis; Economics; Forest litter; Investment; Methane.

Clausen, E.C.; Sitton, 0.C.; Park, E.L.; Gaddy, J.L. (University of Missouri,
Rolla, Missouri, USA)
Biomass as an Energy Mechanism
In Proceedings of the Third Annual UMR-MEC Conference on Energy:
Energy Crisis, An Evaluation of Our Resource Potential edited by J.D.
Morgan. North Hollywood: Western Periodicals Company, 1977. p.670-678.
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Descriptors: Agricultural wastes; Anaerobic digestion; Biomass; Biosyn-
thesis; Chemical reaction kinetics; Economics; Grass; Maize; Methane;
Trees.

Clausen, E.C.; Sitton, 0.C.; Gaddy, J.L. (University of Missouri, Rolla,
Missouri, USA)
Biological Production of Methane from Energy Crops
Biotecl.nology and Bioengineering 21(7): p. 1209-1219. July 1979.
Descriptors: Agricultural wastes; Anaerobic digestion; Biomass; Bio-
synthesis; Economics; Industrial plants; Isolated values; Methane;
Numerical data.

Clausen, E.C.: Sitton, 0.C. (University of Missouri, Rolla, Missouri, USA)
Bioconversion of Crop Materials to Methane
Process Biochemistry 12(7): p. 5-7. 1977.
Descriptors: Agricultural wastes; Anaerobic digestion; Biosynthesis;
Chemical reaction vield; Economic analysis; Grass; Maize; Methane; Pilot
plants,

Department of Ei 2rgy (Washington, D.C.,USA)
Joint Peru/United States Report on Peru/United States Cooperative
Energy Assessment: Volume 4.
Washington, D.C.: Department of Energy, August 1979. (Report No. 80:
044088)
Descriptors: Agricultural wastes; Anaerobic digestion; Biomass; Co-
generation; Energy policy; Energy supplies; Environmental effects;
Ethanol; Evaluation; Forests; Gasification; Harvesting; International
cooperation; Management; Peru; Production; Regional analysis; Resource
potential; USA; Wood wastes.

Department of Energy (Washington, D.C., USA)
Biomass Energy Systems: Environmental Readiness Document
Washington, D.C.: Department of Energy, September 1979. 50p.
Descriptors: Air pollution; Biochemical oxygen demand; Bioconversion;
Biomass; Biomass conversion plants; Biomass plantations; Cost; Ecology;
Energy source development; Environmental inpacts; Erosion; Ethanol;
Purification; Sludges; Socio-economic factors.

De Renzo, D.J.
Energy from Bioconversion of Waste Materials
Park Ridge, New Jersey: Noyes Data Corporation, 1977. 229p.
Descriptors: Agricultural wastes; Anaerobic digestion; Biochemical
reaction kinetics; Biomass; Biosynthesis; Industrial wastes; Manures;
Methane; Organic wastes; Sewage; Solid wastes.

Dynatech R/D Company (Cambridge, Massachusetts, USA)
Anaerobic Digestion Technology: Quarterly Progress Meeting, Ithaca,
New York, June 20-22, 1977
Cambridge, Massachusetts: Dynatech R/D, November 1977. 136p.
Descriptors: Anaerobic digestion, Leading abstract; Research programs.

Edberg, J.; Eppich, J.; Adams, G. (City Sanitation District, Los Angeles,
California, USA)
Water Scrubbing Enhancement of Digester Gas for Vehicle Fueling
In Greater Los Angeles Area Energy Symposium: Proceedings.




North Hollywood: West Period Company, 1978.

Descriptors: Anaerobic digestion; Automobiles; Automotive fuels; Com-
pressed gases; Economics; Fuel gas; Methane; Performance testing; Syn-
thetic fuels.

Ellegaard, A.; Ekehorn, E.; Fraendberg, B.; Jonsson, A.; Kenamets, H.;
Weibell, G.; Zetterqvist, A. (Styrelsen foer Teknisk Utveckling, Stock-
holm, Sweden)

Simple and Cheap Plant for the Fermentation of Methane

January 1979. (Report No. STU-78-4357)

Descriptors: Biosynthesis; Cost; Environmental impacts; Fermentation;
Manures; Methane; Space heating.

Epstein E.; Parr, J.E. (Agricultural Research Service, United States
Department of Agriculture, Beltsville, Maryland, USA)
Potential Use of Crop Residues for Energy
In Technology for Energy Conservation. Rockville, Maryland: Infor-
mation Transfer Incorporated, 1977. p.249-252,
Descriptors: Agricultural wastes; Anaerobic digestion; Biomass; Calorific
value; Combustion; Composting; Crops; Cultivation techniques; Energy

. sources; Fertilizers; Gasification; Hydrogenation; Pyrolysis; Resource

potential; Sewage sludge; Uses; Waste product utilization.

Feldman, S.L.; Breese, J. (Russell Sage Foundation, New York, New York,
USA)
Economic Impact of Methane Generation on Dairy Farms: A Micro-
Analytic Model
Resource Recovery and Conservation 3(3): p. 261-273. October 1978.
Descriptors: Agricultural wastes; Anaerobic digestion; Biosynthesis;
Cattle; Cost-benefit analysis; Economic analysis; Economic impact; Energy
sources; Farms; Methane; Organic wastes; Power generation.

Finney, C.D.; Evans, R.S. II; Finney, K.A. (Natural Dynamics, Des Moines,
lowa, USA)
Fast Production of Methane by Anaerobic Digestion: Final Report.
May 24, 1976-December 31, 1978
December 1978. (Report No. C00-2900-17(volume 2))
Descriptors: Anaerobic digestion; Bench-scale experiments; Biosynthesis;
Chemical reactors; Data compilation; Methane; Organic wastes.

Finney, C.D.; Evans, R.S. II; Finney, X.A. (Cornell University, Ithaca,
New York, USA)
Promoting Faster Anaerobic Digestion: Summary of Progress and Plans
In Anaerobic Digestion Technology. November 1977. p. 17-44.
(Report No. C00/2991-19)
Deszriptors: Anaerobic digestion; Bacteria; Biosynthesis; Bubbles;
Carbon dioxide; Chemical reaction kinetics; Diffusion; Methane; Organic
acids; Research programs.

Fischer, J.R.; lannotti, E.L.; Sievers, D.M.
Biological and Chemical Fluctuations During Anaerobic Digestion of
Swine Manure
St. Joseph, Michigan: American Society of Agricultural Engineers, 1978.
l4p. (Paper No. 78-40l1, American Society of Agricultural Engineers
Summer Meeting, Logan, Utah, June 27, 1978: Proceedings)
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Descriptors: Anaerobic digestion; Antibiotics; Biosynthesis; Chemical
reactions; Chemical reactors; Data; Diet; Graphs; Manures; Methane;
Swine.

Fischer, J.R.; Iannotti, E.L.; Sievers, D.M. (University of Missouri,
Columbia, Missouri, USA)
Energy from Swine Manure
In Fifth Annual UMR-DNR Conference on Energy edited by J.D, Morgan.
Rolla, Missouri: University of Missouri, 1978. p. 158-169.
Descriptors: Anaerobic digestion; Biochemistry; Biosynthesis; Chemical
composition; Chemical reaction yield; Design; Diagrams; Energy source
development; Manures; Methane; Swine.

Fischer, J.R.; Ilannotti, E.L.; Porter, J.H.; Garcia, A.
Producing Methane Gas from Swine Manure in a Pilot-size Digester
St. Joseph, Michigan: American Society of Agricultural Engineers, 1977.
l4p. (Paper No. MC77-604, American Society of Agricultural Engineers
Mid-Central Region Meeting, St. Joseph, Missouri, March 25, 1977: Pro-
ceedings)
Descriptors: Ammonia; Anaerobic digestion; Biosynthesis; Carbon dioxide;
Chemical composition; Chemical resction yield; Chemical reactors; Manures;
Methane; PH value; Pilot plan’s; Swine.

Fischer, J.R.; Porter, J.H.; Fulhage, C.D.; Meador, N.F.
Three Years Of Evaluating a Midwest Anaerobic Dairy Lagoon
St. Joseph, Michigan: American Association of Agricultural Engineers,
1978. 29p. (Winter Meeting for the American Association of Agricultural
Engineers, Chicago, Illinois, December 18, 1978: Proceedings)
Descriptors: Agricultural wastes; Ammonia; Anaerobic digestion; Cows;
Dairy industry; Diagrams; Electric conductivity; Experimental data;
Graphs; Loading rate; Manures; Missouri; Monitoring; Nitrogen; Pil value;
Ponds; Sampling; Temperature measurement; Waste management.

Fisk, P.
Process for Separating and Converting Waste into Useable Products
United States Patent No. &, 053, 294, Filed April 2, 1976. October 11,
1977. 1l4p.
Descriptors: Anaerobic digestion; Design; Operation; Recycling; Sewage;
Sewage sludge; 30lid wastes; Waste processing plants.

Frey, B.C.
Optimum Anaerobic Digester Loading Rate for Maximum Methane Gas
Production from Swine Manure
Stillwater, Oklahoma: Oklahoma State University, 1979. 245p.
(Ph. D. thesis)
Descriptors: Ammonia; Anaerobic diges*ion; Biosynthesis; Chemical
reaction yield; Dilution; Manures; Materials handling; Methane;
Optimization; Swine; Toxicity.

Frostell, B. (Swadish Water and Air Pollution Research Institute,
Stockholm, Sweden)
Wastewater: Energy for the Future
Water and Waste Engineering 16(6): p.39-40, 42, 45. June 1979.
Descriptors: Activated sludge process; Aerobic digestion; Anaerobic
digestion; Energy conservation; Wastewater; Water treatment.




Gaddv, J.L. (University of Missouri, Rolla, Missouri, USA)
Economics and Kinetic Studies of the Production of Chemicals and Farm
Energy by Fermentation of Biomass
1979. 8p. (Report No. C00-090122)
Descriptors: Acid hydrolysis; Agricultural wastes; Anaerobic digestion;
Biom-3s; Biosynthesis; Chemical feedstocks; Crops; Energy source develop-
men., Farms; Fermentation; Hexcses; Maize; Methane; Missouri;
Pentoses; Process development units; Sulfuric acid.

Geisser, H.R.; Pfeffer, J.T. (University of Illinois, Urbana, Illinois, USA)
Biological Conversion of Biomass to Methane: The Effect of Reactor
Design on Kinetics
December 1977. 65p. (Report No. C00-2917-8)

Descriptors: Anaerobic digestion; Biochemical oxygen demand; Biochemical
reaction kinetics; Biomass; Biosynthesis; Chemical reactors; Design;
Diagrams; Gas flow; Methane; Methanogenic bacteria; Mixing; Optimization;
PH values; Tables.

Ghosh, $.; Chynoweth, D.P.; Packer, M.L.; Sedzielarz, F.S.; Roess, A.C.;
Van Ryzin, E.M. (Institute of Gas Technology, Chicago, Illinois, UsA)
Anaerobic Processes
Water Pollution Control Federation. Jourual. p.2388-2410. October
1978.

Descriptors: Agricultural wastes; Anaerobic conditions; Anaerobic di-
gestion; Biochemical reaction kinetics; Biodegradation; Methanogenic

bacteria; Municipal wastes; Thermophilic conditioms.

Ghosh, s.; Klass, D.L.; Conrad, J.R.; Henry, M.P.; Griswold, K.; Sedzielarz,
F. (Institute of Gas Technology, Chicago, Illinois, USA)
Comprehensive Gasification Process for Energy Recovery from Cellulosic
Wastes
February 1977. 83p. (Symposium on Bioconversion of Cellulosic Substances
into Energy, Chemicals and Protein, New D¢lhi, India, February 1977: Pro-
ceedings. Report No. CONF-770222-1)
Descriptors: Anaerobic digestion; Bench-scale experiments; Biogas process;
Biomass; Biosynthesis; Cellulose; Chemical reaction kinetics; Economics;
Environmental effects; Gasification; Medium temperature; Methane; Municipal
wastes; Particle size; Sewage: Solid wastes; Temperature dependence; Time

dependence.

Ghosh, S.; Klass, D.L. (Institute of Gas Technology, Chicago, Illinois, USA)
Methane Production from Peat by Anaerobic Digestion
In Energy from Biomass and Wastes. Chicago, Illinois: [Institute of
Gas Technology, 1978. p.645-676.
Descriptors: Anaerobic digestion; Batch culture; Riosynthesis; Loading
rate; Methane; Peat; Processing; Semibatch culture; Temperature dependence;
Time dependence.

“hosh, S.; Klass, D.L. (Institute of Gas Technology, Chicago, Illinois,
USA)
Production of Substitute Natural Gas and Recyclables from Municipal
Solid Waste. Chicago, Illinois: Institute of Gas Technology, 1979.
8p.
Descriptors: Anaerobic digestion; Bioconversion; Biogas process; Biomass
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conversion plants; Biosynthesis; Energy source development; Functional
models; Materials recovery; Methane; Municipal wastes; Optimization; xe-
cycling; Solid wastes; Waste management.

Ghosh, S.; Klass, D.L.; Christopher, R.W.; Edwards, V.H. (Institute of Gas
Technology, Chicago, Illinois, USA)
Thermophilic Biogasificaticn of Biomass
Chicago, Illiunois: Institute of Gas Technology, 1980. 17p.
Descriptors: Alkaline hydrolysis; Anaerobic digestion; Biosynthesis;
Chemical properties; Chemical reaction yield; Chemical reactors; Experi-
mental data; Grass; Loading rate; Mesophilic conditions; Methane; Nu-
trients; Sewage sludge; Tables; Thermophilic conditions; Water hyacinths.

Ghosh, S.; Klass, D.L. (Institute of Gas Technology, Chicago, Illinois, USA)
Two-phase Anaerobic Digestion
In Clean Fuel from Biomass and Wastes. Chicago, Illinois: 1Institute
of Gas Technology, March 1977. p. 373-415.
Descriptors: Acetic acid; Aanerobic digestion; Bench-scale experiments;
Biomass; Biosynthesis; Cellulose; Chemical reaction kinetics; Fermentation;
Glucose; Hydrolysis; Methane; Optimization; Organic wastes; PH value;
Sewage.

Ghosh, S.; Klass, D.L. (Institute of Gas Technology, Chicago, Illinois, USA)
Two Phase Anaaerobic Digestion
United States Patent No. 4,022,665, Filed December 9, 1974. May 10, 1977.
p.
Descriptors: Anaerobic digestion; Biosynthesis; Methane; Optimization;
Organic wastes.

Gikis, B.J.; Ferguson, F.A.; Jones, J.L.; Kuo, M.C.T.; Witham, C.L. (Stan-
ford Research Institute, Menlo Park, California, USA)
Preliminary Environmental Assessment of Energy Conversion Processes
for Agricultural and Forest Product Residues: Volume 1.
March 1978. (Report No. [B-281189)
Descriptors: Agricultural wastes; Anaerobic digestion; Biomass; Coal;
Combustion; Conversion; Environmental impacts; Fuel gas; Fuel oils;
Gasification; Herbicides; Liquefaction; Manures; Pesticides; Purox py-
rolysis process; pyrolysis; Residues; Solid wastes; Synthesis.

Gikis, B.J.; ourckle, J.0. (Stanford Research Institute, Menlo Park,
California, USA)
Preliminary Environmental Asse.sment of Energy Conversion Processes
for Agricultural and Forest Product Residues
Chicago, Illinois: Institute of Gas Techn&Tbgy, 1978. p. 127-142.
Descriptors: Agricultural wastes; Anaerobic digestion; Biomass; Com-
bustion; Emission; Energy conversion; Environmental impacts; Gasification;
Manures; Material balance; Wood wastes.

Giordano, P.M.; Mays, D.A.; Behel, A.D., Jr. (Tennessee Valley Authority,
Muscle Shoals, Alabama, USA)
Soil Temperature Effects on Uptake of Cadmium and Zinc by Vegetables
Grown on Sludge-amended Soil
Journal of Environmental Quality 8(2): p. 233-236. April 1979.
Descriptors: Additives; Anaerobic digestion; Cadmium; Data compilation;
Environmental transport; Metabolism; Nutrients; Plants; Sewage sludge;
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Soils; Tables; Temperature effects; Upteke; Vegetables; Zinc.

Golueke, C.G.

Biological Reclamation of Solid Wastes

Emmaus, Pennsylvania: Rodale Press, 1977. 249p.

Descriptors: Agricultural wastes; Algae; Anaerobic digestion; Biocon-
version; Biodegradation; Biosynthesis; Composting; Economics; Ethanol;
Fermentation; Hydrolysis; Public health; Recycling; Reviews; Sewage
sludge; Soils; Solid wastes; Waste disposal; Waste processing; Yeasts.

Goodrich, P.R.

Energy Production from Manure

St. Paul, Minnesota: University of Minmesota, 1378. (Agricultural

Report Series)
Descriptors: Anaerobic digestion; Biosynthesis; Cost; Farms; Manures;

Materials handling; Methane; Technology assessment.

Gould, M.S.; Genetelli, E.J. (Union Carbide Corporation; Rutgers Univer-

sity)

Heavy Metal Complexation Behavior in Anaerobically Digested Sludges
Water Research 12(8): p. 505-512. 1978.

Descriptors: Anaerobic digestion; Cadmium; Chemisorption; Copper;
Metals; Nickel; Sludges; Solubility; Waste management; Waste processing.

Gossett, J.M.

Heat Treatment of Refuse for Increasing Anaerobic Degradability
Stantord, California: Stanford University, 1977. (Ph. D. thesis)
Descriptors: Anaerobic digestion; Biosynthesis; Cellulose; Forecasting;
Heat treatments; Lignin; Mathematical models; Methane; Municipal wastes;
Optimization; PH value.

Gupta, S.C. (Allahbad Agricultural Institute, India)

Energy through the Solar Aided Bio-gas Systems

Sun: Mankind's Future Source of Energy: Volume 2, edited by F.

De Winter and M. Cox. Elmsford, New York: Pergamon Press Inc., 1978.
Descriptors: Additives; Anaerobic digestion; Biosynthesis; Chemical
reactors: Efficiency; Methane; Organic wastes; Sodium chlorides; Solar
heating; Temperature dependence.

Gwinner, E.

Documentation on the Economic Aspects of Biochemistry, Bioenergy and
Biotechnology: A Study Presented by Chemische Industrie

Duesseldorf: Handelsblatt Verlag, 1978. 189p. (In German)
Descriptors: Alcohols; Biochemistry; Bioconversion; Biogas process;
Biological wastes; Biomass; Biomass conversion plants; Biophotolysis;
Biosynthesis; Cell constituents; Cellulose; Chemistry; Economics; Energy
conversion; Forecasting; Ovganic acids; Organic compounds.

Hanion, J.

Not Just Another Windmill

New Scientist 79(1120): 755-758. September 14, 1978.

Descriptors: Appropriate technology; Biogas process; Developing
countries; Economic development; Economic impact; Engineering; Equipment;
Pumps; Raw macerials; Social impact; Tanzania; Technology transfer;

Wind power.
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Hashimoto, A.G.; Chen, Y.R.; Prior, R.L. (U.S. Meat Animal Research
Center, Clay Center, Nebraska, USA)
Anaerobic Fermentation of Animal and Crop Residues: Summary.
Quarterly Progress Report (Second), April 1, 1977-June 10, 1977
In Anaerobic Digestion Technology: Quarterly Progress Meeting,
Ithaca, New York, June 20-22, 1977. p. 99-110.
Descriptors: Agricultural wastes; Amino acids; Anaerobic digestion;
Chemical composition; Chemical reaction kinetics; Chemical reactors;
Density; Fermentation; Fluid flow; Laboratory equipment; Manures;
Nitrogen; Operation; Physica! properties; Proteins; Research programs;
Slurries; Solids; Specific heat; Yields.

Hashimoto, A.G.; Chen, Y.R. (Department of Agriculture, Clay Center,
Nebraska, USA)
Anaerobic Fermentation of Beef Cattle and Crop Residues
In 3rd Annual Biomass Energy Systcms Conference: Proceedings.
October 1979. p. 419-428. (Conference held at Golden, Colorado, USA,
June 5, 1979)
Descriptors: Agricultural wastes; Anaerobic digestion; Bioconversion;
Biomass conversion plants; Carbon dioxide; Cattle; Economic analysis;
Electric power; Feasibility studies; Fermentation; Hydrogen sulfides;
Materials recovery; Methane; Pilot plants; Technology assessment;
Waste heat utilization; Water.

Hashimoto, A.G.; Chen, Y.R. (U.S. Meat Animal Rcsearch Center, Clay Center,
Nebraska, USA)
Anaerobic Fermentation of Livestock and Crop Residues: Pilot Plant
Parametric Testing Phase. Quarterly Progress Report (Fourth),
October-December 1977
In Fuel Gas Production from Animal and Agricultural Residues and
Biomass: Seventh Quarterly Coordination Meeting, Seattle, Washington,
USA, January 9~10, 1978, edited by D.L. Wise and R.L. Wentworth.
January 1978. p. 9-26.
Descriptors: Anaerobic digestion; Biological stress; Biomass;
Biosynthesis; Chemical reactors; Enzyme activity; Loading rate; Manures;
Methane; Organic nitrogen compounds; Research programs; Time dependence.

Hashimoto, A.G.; Chen, Y.R. (U.S. Meat Animal Research Center, Clay Center,
Nebraska, USA)
Anaerobic Fermentation of Livestock and Crop Residues: Quarterly
Progress Report, July-September 1979
1979. 5p. (Contract No. AIOLl-79ET20638)
Descriptors: Agricultural wastes; Anaerobic digestion; Biosynthesis;
Capital; Feasibility studies; Methane; Net Energy; operating cost;
Pilot plants.

Hawkes, D.; Horton, R.; Stafford, D.A. (Polytech of Wales, Pontypridd,
Glamorgan, Wales)
Use of Anaerobic Digestior for the Treatment or Recycling of Organic
Wastes
Conservation and Recycling 2(2): 181-195. 1978,
Descriptors: Anaerobic digestion; Bacteria; Biochemistry; Biosynthesis;
Cost; Methane; Organic wastes; Sewage; United Kingdom; Waste processing;
Waste product utilization.




Hayes, T.D.; Theis, T.L. (University of Notre Dame, Indiana, USA)
Distribution of Heavy Metals in Anaerobic Digestion
Journal of the Water Pollution Control Federation 50(1): 61-72.
January 1978.
Descriptors: Anaerobic digestion; Bacteria; Cadmium; Chromium; Copper;
Distribution; Lead; Metals; Nickel; Sludges; Toxicity; Waste water; Zinc.

Healy, J.; Owen, W.; Stuckey, D.; Young, L.Y. McCarty, P.L.
Heat Treatment of Organics for Increasing Anaerobic Biodegradability:
Quarterly Progress Report, March-May 1977
In Anaerobic Digestion Technology: Quarterly Progress Meeting,
Ithaca, New York, USA, June 20-22, 1977. p. 7-lo.
Descriptors: Anaerobic digestion; Aromatics; Bacteria; Biodegradation;
Biosynthesis; Heat treatments; Lignin; Methane; Organic nitrogen
compounds; Research programs; Sewage sludge; Toxic materials.

Heertjes, P.M.; Van der Meer, R.R. (Delft University of Technology, Delft,
Netherlands)
Dynamics of Liquid Flow in an Up-flow Reactor used for Anaerobic
Treatment of Wastewater
Biotechnology and Bioengineering 20(10): 1577-1594. October 1978.
Descriptors: Anaerobic digestion; Biosynthesis; Chemical reactors;
Design; Fluid flow; Loading rate; Methane; Sludges; Waste processing;
Waste water.

Henry, J.F.; Salo, D.J.; Schauffler, M.S.; Smith, B.T. (Mitre Corporation,
Metrek Division, McLean, Virginia, USA)
Biomass Fuel Systems: Directory of Sources and Potential Users
August 1978. 103p. (Contract No. EG-77-C-01-4101)
Descriptors: Agricultural wastes; Agriculture; Anaerobic digestion;
Bioconversion; Biomass; Biomass plantations; Chemical feedstocks;
Combustion; Data compilation; Directories; Energy conversion;
Fermentation; Fuels; Industry; Information; Manuals; Manufacturers;
National government; National organizations; Production; Public
utilities; Renewable energy sources; Resources; State government;
Tables; Thermochemical processes; Uses; Wood wastes.

Hungate, R.E. (University of California at Davis, Davis, California, USA)
Suitability of Methanogenic Substrates, Health Hazards, and
Terrestrial Conservation of Plant Nutrients
In Microbial Energy Conversion, edited by H.G. Schlegel and J.
Barnea. Elmsford, New York, USA: Pergamon Press, 1977. p. 339-346.
(Symposium held at Gottingen, Federal Republic of Germany, October 1976)
Descriptors: Biosynthesis; Combustion; Fermentation; health hazards;
Mel ane; Microorganisms; Production; Separation processes; Socio-
economic factors.

Inden, P.P. (Kenforschungsanlage Juelich G.M.B.H. (Germany, F.R.) Pro-
grammgruppe Systemforscnung und Technologische Entwicklung)
Microbial Methane Production from Biomass by Anaerobic Fermentation
on a Commercial Scale: Systems Analysis and Economic Considerations
November 1977. 208p. Thesis. (Submitted to Technische Hochschule Aachen,
Germany)
Descriptors: Agricultural wastes; Algae; Anaerobic digestion; Aqua-
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culture; Biosynthesis; Comparative evaluations; Economics; Grass; Manures;
Methane; Swine; Technology assessment; Waste water.

Inden, P.P.; Rautenbach, R. (Kenforschungsanlage, Juelich, Germany)
Technical and Economic Analysis of Systems for Microbial Methane
Production from Wastes and Biomass
In Energy from Biomass and Wastes. Chicago, Illinois: Institute
of Gas Technology, 1978. p. 697-711,

Descriptors: Algae; Anaerobic digestion; Biomass; Bicsynthesis; Eco-
nomic analysis; Manures; Methane; Solid wastes; Straw; Swine; Technology
assessment.

Institute for Industrial Research and Standards (Dublin Ireland). Tech-
nical Information Division, National Board for Science and Technology
(Dublin, Ireland)

Current Awareness Bulletin. March-April 1978. 105p.

(Report No. NP-23700)

Descriptors: Agricultural wastes; Alcohol fuels; Anaerobic digestion;
Bibliographies; Biomass; Combustion; Fermentation; High BTU gas; Manures;
Methane; Municipal wastes; Pyrolysis; Synthetic fuels; Waste product
utilization; Wood wastes.

Jedlicka, A.
Appropriate Technology: Cost Free Village Energy-Generation Systems
Interciencia 4(1): p. 45-46. February 1979.
Descriptors: Anaerobic digestion; Appropriate technology; Biomass;
Communities; Conversion; Economic growth; Fertilizers; Human populations;
Hydrogen fuel cells; Latin America; Maintenance; Manures; Methane;
Nitrogen; Power generation.

Jewell, W.J. (Cornell University, Ithaca, New York, USA)
Natural Gas from Agricultural Wastes
Engineering: Cornell Quarterly 12(1); ©p. 14-24. Spring 1977.
Descriptors: Agricultural wastes; Anaerobic digestion; Cost; Energy
source development; Environmental impacts; Feasibility studies; Food
industry; High BTU gas; Management; Methane; Pollution; Research
programs; Rural areas; Solid wastes; U. S. Energy Research and Develop-
ment Agency.

Jewell, W.J.; Capener, H.R.; Dell'orto, S. (Cornell University, Ithaca,
New York, USA)
Anaerobic Fermentation of Agricultural Residue: Potential for Im-
provement and Implementation: Final Report
February 1978. (Report No. HCP/T2981-07)
Descriptors: Agricultural wastes; Agriculture; Anaerobic digestion;
Bench-scale experiments; Biodegradation; Biomass; Biosynthesis; Chemical
reaction kinetics; Chemical reactors; Cost; Design; Energy sources;
Feasibility studies; Fermentation; Flow rate; Fluid flow; Forecasting;
Gas flow; Manures; Methane; Nutrients; Recommendations; Research pro-
grams; Socio-eccnomic factors; Tables; Temperature effects; Thermophilic
conditions.

Jewell, W.J.; Dell'Orto, S.; Fanfoni, K.J.; Hayes, T.D.; Leuschner, A.P.;
Sherman, D.F. (Cornell University, Ithaca, New York, USA)
Low Cost Methane Generation on Small Farms




In Third Annual Biomass Energy Systems Conference (Proceedings)

October 1979. p. 548-580. (Report No. SERI/TP-33-285)

Descriptors: Agricultural wastes; Bioconversion; Biomas~ conversion
plants; Biosynthesis; Cost; Cows; Farms; Feasibility studies; Investment;
Methane; New York; Size; Technology assessment.

Jewell, W.J. (Cornell University, Ithaca, New York, USA)

Small Farm Methane Generation Potential

In Second Annual Symposium on Fuels from Biomass: Proceedings,

edited by W.W. Shuster. 1978. p. 701-736. (Symposium held at

Troy, New York, June 20, 1978)

Descriptors: Anarnrobic conditions; Anaerobic digestion; Bench-scale
experiments; Bicsynthesis; Capital; Cost; Economic analysis; Efficiency;
Experimental data; Farms; Feasibility studies; Fermentation; Graphs;
Inventories; Manures; Methane; Pilot plants; Size.

Johnson, R.D.
Gas from Rubbish
Brazilian Patent No. Pl 77 02,697. Filed April 28, 1977. (Patent
assignee: Reserve Syntheitc Fuels, Inc.)
Descriptors: Anaerobic digestion; Energy source development;
Fermentation; Fuel gas; Municipal wastes; Organic wastes; Synthesis;

Waste management.

Jones, J.L.; Bomberger, D.C., Jr.; Lewis, F.M. (Stanford Research
Institute, Stanford, California, USA) '
Energy Usage and Recovery in Sludge Disposal, 1
Water Sewage Works 124(7): 44-47. July 1977.
Descriptors: Anaerobic digestion; Biosynthesis; Combustion; Energy
consumption; Heat recovery; High BTU gas; Liquid wastes; Marine
disposal; Pyrolysis; Sewage sludge; Waste disposal; Waste processing
plants; Waste water.

Kashkari, C. (University of Akron, Ohio, USA)

Potential of Bio-gas Plants
In Energy Use Management: volume 1, edited by R.A. Fazzolare.

Elmsford, New York: Pergamon Press, 1977. p. 975-980. (International
Conference held at Tucson, Arizona, USA, October 24, 1977)

Descriptors: Anaerobic digestion; Biosynthesis; Chemical reactors;
Design; Developing countries; Economics; Information needs; Manures;

Methane; Oklahoma; Optimization; Rural areas; Temperature dependence.

Kim, H.C.; Da, D.L.
Utilization of Livestock Wastes: Alternative Treatments and Products
TITinois Researcn 19(Z): T0-11. 197/7/.
Descriptors: Anaerobic digestion; biosynthesis; Cattle; Manures;

Methane.

Klass, D.L.; Ghosh, S. (Institute of Gas Technology, Chicago, Illinois,
USA)
Anaerobic Digeston of Macrocystis Pyrifera Under Mesophilic Conditions
Chicago, I[llinois: The Institute, 1977. 27p. (Symposium on Clean
Fuels from Biomass and Wastes, Orlando, Florida, January 25, 1977)
Descriptors: Anaerobic digeston; Bench-scale experiments; Biosynthesis;
Methane; Nutrients; Reaction heat; Seaweeds; Temperature dependence;
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Thermodynamics.

Klass, D.L.
Conversion of Organic Was:es and Biomass to Substitute Natural Gas
Chicago, Illinois: Inscitute of Gas Technology, 1979. 17p.
(International Symposium »n Engineering, San Salvador, El Salvador,
February 19, 1979)
Descriptors: Anaerobic digestion; biogas process; Biomass; Biosynthesis;
Economics; Energy conversion.

Klass, D.L.; Ghosh, S.
Methane Production by Anaerobic digestion of Bermuda Grass
Chicago, Illinois: Institute of Gas Technology, 1979. 20p. (177.
ACS National Meeting, Honolulu, Hawaii, USA, April 1, 1979)
Descriptors: Anaerobic digestion; Biosynthesis; Carbon; Chemical
properties; Energy balance; Grass; Louisiana; Mesophilic conditions;
Methane; Nitrogen; Physical properties; Productivity; Thermophilic
conditions.

RKoch, C.M.; Nelson, M.D.; Dimenna, R. (Greeley and Hansen, Philadelphia,
Pennsylvania, USA)
Wanted: More Gas, Less Sludge. Can Pac Help
Water Wastes Engineering 15(6): 27-29. 1978.
Descriptors: Activated carbon; Anaerobic digestion; Energy source
development; Fuel- gas; Optimization; Production; Sludges.

Koelsch, R.K.; Clark, S.J.; Johnson, W.H.; Larson, G.H. (ilansas State
University, Manhattan, Kansas, USA)
Use of Food Crop Residues to Support a Municipal Electrical Utility
In Food, Fertilizer, and Agricultural Residues, edited by R.C.
Loehr. Ann Arbor, Michigan: Ann Arbor Science Publishers, 1977.
p. 489-505. (Cornell Agricultural Waste Management Conference, Syracuse,
New York, April 27, 1977)
Descriptors: Agricultural wastes; Biocunversion; cost; Electric power;
Electric utilities; Kansas; Manures; Waste product utilization; Wheat.

Kokoropoulos, P.; Bengston, H.H. (Southern Illinois University,
Edwardsville, Illinois, USA)
Methane Production From Livestock Wastes by Anaerobic Digeston
In Fifth Annual UMR-DNR conference on Energy, edited by J.D. Morgan.
Rolla, Missouri: University of Missouri, 1978. p. 177-182.
(Conference held at Rolla, Missouri, USA, October 1978)
Descriptors: Agricultural wastes; Anaerobic digestion; Biosynthesis;
Cattle; Chemical oxygen demand; Chemical reactors; diagrams; Enzymes;
Horses; Manures; Mathematical models; Methane; Microorganisms.

Konstandt, H.G.
Engineering, Operation and Economics of Methane Gas Production
In Microbial Energy Conversion, edited by H.G. Schlegel and J.
Barnea. Elmsford, New York, USA: Pergamon Press, 1977. p. 379-398.
(Symposium held at Gottingen, Federal Republic of Germany, October 1976)
Descriptors: Anaerobic digestion; Bacteria; Biosynthesis; Economics;
Fermentation; Flowsheets; Methane; Nutrients; Sewage sludge; Storage;
Systems analysis; Transport; Waste processing.
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Kreis, R.D,

(Environmental Protection Agency, Robert S. Kerr Environmental

Research Laboratory, Ada, Oklahoma, USA)
Recovery of By-products from Animal Wastes: a Literature Review:

State-of-the-Art Report

August 1979. 62p.

Descriptors: Agricultural wastes; Anaerobic digestion; Biosynthesis;
By-products; Carbon black; Conversion; Cost; Design; Ethylene;
rermeutation; Foams; Fuel oils; Fuels; Gasification; Laboratory
equipment; Methane; Plastics; Production; Pyrolysis; Thermochemical
processes; Uses; Waste product utilization.

Kuo, M.C.T.; Jores, J.L. (Occidental Research Corporation, La Verne,

California, USA)
Environmental and Energy Output Analysis for the B1i ..onversion of

Agricultural Residues to Methane

In Energy from Biomass and Wastes: Proceedings. Chicago,

Illinois: Institute of Gas Technology, 1978. p. 143-175. (Symposium
held at Washington, D.C., USA, August 14, 1978)

Descriptors: Agricultural wastes; Air pollution; Anaerobic digestion;
Biosynthesis; Environmental impacts; Mathematical models; Methane;
Water pollution,

Lapp, H.M.; Schulte, D.; Stevens, M.A.

Le

Biogas Production from Animal Manure

Winnipeg, Canada: Biomass Energy Institute, 1978. 25p.
Descriptors: Anaerobic digestion; Biogas process; Biosynthesis;
Carbon dioxide; Economics; Energy sources; Manures; Methane.

Gall, J.; Hatchikian, E.C. (CNRS, Marseille, France)
Microbial Tnterspecies Relationships in Methane Fermentation

In European Seminar on Bilological Solar Energy Conversion Systems,
1977. p. 46-47. (Seminar on Biological Solar Energy Conversion
Systems, Grenoble-Autrans, France, May 9, 1977)

Descriptors: Anaerobic digestion; Biomass; Biosynthesis; Cellulose;
Fermentation; Hydrogen; Methane; Microorganisms; Ruminants; Sea bed;
Sediments; Waste water,

Levonen-Munoz, E.; Malkki, Y. (Helsinki University of Technology,

Espoo, Finland)

Effect of Tensides on Gas Production in an Anaerobic Filter
Biotechnology and Bioengineering 21(2): 333-336. February 1979.
Descriptors: Anaerobic digestion; Biochemical reaction kinetics;
Biosynthesis; Chemical reaction yield; Experimental data; Graphs;
Isolated values; Loading rate; Methane; Optimization; Organic
compounds; Surfactants.

Lizdas, D.J.; Coe, W.B. (United Technologies Corporation, Windsor Locks,

Connecticut, USA)

In Energy and the Environment: Proceedings of the Fifth National
Conference, edited by Nichols, D.G. et al. Dayton, Ohio:
American Institute of Chemical Engineers, 1978. p. 566.
Descriptors: Anaerobic conditions; Biomass; Energy conversion;
Fermentation; Manures; Mathane; Wastes.

Loll, U. (Technische Hochschule, Darmstadt, Germany)

Engineering, Operation, and Economics of Biodegestion
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In Microbial Energy Conversion, edited by H.G. Schlegel and J.

Barnea. Elmsford, New York, USA: Pergamon Press, 1977. p. 361-378.
(Microbial Energy Conversion Symposium, Gottingen, Federal Republic of
Germany, October 1976)

Descriptors: Anaerobic digestion; Biomass; Economics; Energy yield;
Gas yields; German Federal Republic; High BTU Gzs; Municipal wastes;
Organic wastes; Sewage sludge; Waste processing.

Malcolm, J.W.; Cassel, D.E. (Environmental Systems, Inc., Annapolis,
Maryland, USA)
Use of Solar Energy to Heat Anaerobic Digesters: Part 1: Technical
and Economic Feasibility Study; Part 2: Economic Feasibility
Throughout the United States. Feasibility Study, November 5, 1975~
June 1, 1976
Annapolis, Maryland: Environmental Systems, July, 1978. 9Sp. (Contract
No. EPA-68-03-2356)
Descriptors: Anaerobic digestion; Cost; Feasibility studies; Flat plate
collectors; Heating load; Retrofitting; Sewage sludge; Solar heating;
Solar heating systems; Solar process heat; Waste processing.

Martin, J.H.; Dale, G. (Sheaffer and Roland, Inc., Chicago, Illinois, USA)
Energy Recovery from Manure Using Plug-flow Digesters
Chicago, Illinois: Sheaffer and Roland, December 1978. 9p.
Descriptors: Anaerobic digesrion; Biomass conversioun plants;
Biosynthesis; Manures; Methane; Michigan; PH value; Stability; Wisconsin.

McConville, T.; Maier, W.J. (University of Minnesota, Minneapolis,
Minnesota, USA)
Use of Powdered Activated Carbon to Enhance Methane Production in
Sludge Digestion
Biotechnology and Bioengineering Symposium No. 8: 345-359. 1978.
Descriptors: Activated carbon; Anaerobic digestion; Biorhemistry;
Biosynthesis; Methane; PH value; Powders; Sewage sludge; Water removal,

McDonald, B.A.
Digester and Process for Converting Organic Matter to Methane and
Fertilizer
U.S. Patent No. 4,100,023. Filed April 8, 1977. 12p.
Descriptors: Agricultural wastes; Anaerobic digestion; Biosynthesis;
Chemical reactors; Design; Fertilizers; Methane; Organic wastes;
Sludges.

Mills, P.J. (North of Scotland College of Agriculture, Aberdeen, Scotland)
Comparison of an Anaerobic Digester and an Aeration System Treating
Piggery Waste from the Same Source
In Food, Fertilizer, and Agricultural Residues, edited by R.C. Loehr.
Ann Arbor, Michigan, USA: Ann Arbor Science Publishers, 1977. p. 415-
422. (Cornell Agricultural Waste Management Conference, Syracuse, New
York, USA, April 27, 1977)

Descriptors: Aeration; Anaerobic digestion; Cost; Energy sources;
Manures; Swine; Waste processing.

Mitchell, M.J. (State University of New York, Syracuse, New York, USA)
Conversion of Sludges into "Topsoils'" by Earthworms
Compost Science 18(4): 28-32, July-August 1977.
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Descriptors: Aerobic digestion; Anaerobic digestion; Annelids;
Biodegradation; Land reclamation; Metals; Sludges; Soils; Tolerance;
Toxicity; Waste management; Waste processing; Waste product utilization.

Moore, B.E.; Sagik, B.P.; Sorber, C.A. (University of Texas, San Antonio,
Texas, USA)
Assessment of Potential Health Risks Associated with Land Disposal
of Residual Sludges
In Proceedings of the Third National Conference on Sludge Management
Disposal and Utilization. Rockville, Maryland: Information
Transfer, 1977. p. 108-112.
Descriptors: Anaerobic digestion; Health hazards; Infectious diseases;
Liquid wastes; Sewage sludge; Soils; Survival time; Transport; Viruses;
Waste disposal; Waste processing.

Morris, G.R.; Jewell, W.J.; Loehr, R.C. (Envirex, Inc., Milwaukee,
Wisconsin, USA)
Anaerobic Fermentation of Animal Wastes: Design and Operational
Criteria
In Food, Fertilizer, and Agricultural Residues, edited by R.C. Loehr.
Ann Arbor, Michigan: Ann Arbor Science Publishers, 1977. p. 395-413.
(Cornell Agricultural Waste Management Conference, Syracuse, New York,
April 27, 1977)
Descriptors: Anaerobic digestion; Chemical reactors; Cows; Design;
Fermentation; Manures; Operation; Waste processing.

Mount fort, D.0.; Asher, R.A. (Cawthron Institute, Nelson, New Zealand)
Changes in Proportions of Acetate and Carbon Dioxide used as Methane
Precursors during the Anaerobic Digestion of Bovine Waste
Applied Environmental Microbiology 35(4): 648-654. April 1978.
Descriptors: Acetates; Anaerobic digestion; Biochemical reaction
kinetics; Biosynthesis; Carbon dioxide; Cattle; Manures; Methane;
Precursor; Quantity ratio; Time dependence.

Mueller, W.
Benediktbeuern Biogas Plant
Sonnenenergie-tech. 3(1): 23-24, January-February 1978. (In German)
Descriptors: Biogas process; Electric generators; Heating; Pumping;
Pumps; Waste heat.

Munoz, I. Baltra; Retamal Marchant, J. (Universite Catol de Valparaiso,
Chile)
Bioenergia a Partir de Desecos Organicos (Bioenergy from Organic
Wastes)
In Convention of the Pan American Federation of Engineering
Societies, volume 4. Santiago, Chile: Pan American Federation
of engineering Societies, 1978. p. 317-348. (In Spanish)
Descriptors: Anaerobic digestion; Bioconversion; Biosynthesis;
Energy sources; Ethanol; Methane; Organic wastes; Refuse derived fuels.

Murphy, V.G. (Solar Energy Applications Laboratory, Colorado State
University, Fort Collins, Colorado, USA)
Methane Production by Anaerobic Digestion of Biomass: Final Report
of Innovative Research Program Subtask, December 197/--September 1978
Fort Collins, Colorado: The University, October 1978. 29p. (Contract
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No. EG-77-5-02-4546)
Descriptors: Agricultural wastes; Anaerobic digestion; Bioconversion;
Biosynthesis; Fermentation; Methane; Steam.

National Academy of Sciences
Methane Generation from Human, Animal, and Agricultural Wastes
Washington, D.C., USA: The Academy, 1977. L45p.
Descriptors: Agricultural wastes; Anaerobic digestion; Biosynthesis;
Design; Manures; Methane; Municipal wastes; Operation; Perfomance;
Rural energy centers; Safety; Waste processing plants; Waste product
utilization,

National Board for Science and Technology (Ireland)
Current Awareness Bulletin, September-October 1978
Dublin, Irelnd: The National Board, February 1978. 122p.
Descriptors: Agricultural wastes; Anaerobic digestion; Bibliographies;
Cellulose; Combustion; Fermentation; Forestry; Hydrolysis; Manures;
Municipal wastes; Pyrolysis; Synthetic fuels; Waste pro-essing plants;
Wood wastes.

National Research Council (USA). Board on Science and Technology for
International Development
Methane Generation from Human, Animal, and Agriculural Wastes
Washington, D.C., USA: The Council, 1977. 136p.
Descriptors: Agricultural wastes; Anaerobic conditions; Anaerobic
digestion; Biological wastes; Biosynthesis; Fermentation; Methane.

Ngian, M.F.; Pierce, G.R.; Ngian, K.F.; Li, S.H. (FAO, Singapore)
Anarobic Digestion of Sodium Hydroxide Pretreated Pig Faeces using
Sheep Rumen Liquor or Anaerobic Digester Mixed Liquor as Lnoculum
Agriculture and Environment 4(2): 139-154. August 1978,
Descriptors: Anaerobic digestion; Feces; Methane; Swine; Waste processing.

Oi, S.; Matsui, M.; Yamamoto, T. (Osaka City University, Japan)
Effect of Hemicellulolytic Enzymes on Mesophilic Methane Fermentatlon
Hakko Kogaku Zasshi 55(2): 114-121. 1977.
Descriptors: Agricultural wastes; Anaerobic digestion; Aspergillus;
Biosynthesis; Enzymatic hydrolysis; Hemicellulose; Mesophilic
conditions; Methane; Monosaccharides; Optimization; Soybeans.

Ono, H. (Sumitomo Heavy Industries, Ltd., Tokyo, Japan)
Recovery of Energy by Methane Fermentation
Sumitomo Jukikai Giho 26(78): 94-97. 1978. (In Japanese)
Descriptors: Agalcultural wastes; Biosynthesis; Commercialization;
Energy source development; Fermentation; Fertilizer industry;
Industrial wastes; Methane; Waste management; Waste product
utilization.

Oppenlander, J.C.; Cassell, E.A.; Downer; R.N. (University of Vermont,
Burlington, Vermont, USA)
Cost Effectiveness of Bio-gas Systems for Dairy Farms
In Proceedings of the Fourth Annual UMR-DNR Conference on Energy,
edited by J.D. Morgan. 1977. p. 230-239.
Descriptors: Anaerobic digestion; Biosynthesis; Cost benefit analysis;
Domestic animals; Economic analysis; Economics; Farms; Manures; Methane.




Ostrovski, C.M.; Peters, N.; Sullivan, J.L. (University of Western
Ontario, London, Ontario, Canada)
Energy Conservation: Farm Animal Manure Management via
Anaerobic Digestion
In Renewable Alternatives, vol. l. Winnipeg, Canada: Solar
Energy Society of Canada, 1978. p. 8.2.3.1-8.2.3.11. (Fourth Annual
Conference of the Solar Energy Society of Canada, London, Canada,
August 20, 1978)
Descriptors: Anaerobic digestion; Energy analysis; Energy audits;
Fertilizers; Manures; Methane; Ontario; Synthesis; Transport; Waste
management .

Ostrovski, C.M.; Peters, N.; Sullivan, J.L. (University of Western
Ontario, London, Ontario, Canada)
Methane Gas and Plant lutrients from Farm Animal Manure: a
Regional Analysis
In Renewable Alternatives, vol. 2. Winnipeg, Canaca: Solar
Energy Society of Canada, 1978. p. 4.2.2.1-4.2.2.12. (Fourth Annual
Conference of the Solar Energy Society of Canada, London, Canada,
August 20, 1978)
Descriptors: Anaerobic digestion; Biosynthesis; Cattle; Data
compilation; Economic analysis; Fertilizers; Fowl; Horses; Isolated
values; Manures; Methane; Regional analysis; Sheep; Swine.

Parikh, J.K.; Parikh, K.S. (International Institute for Applied Systems
Analysis, Laxenburg, Austria)
Potential of Bio-gas Plants and how to Realize it
In Microbial Fuergy Conversion, edited by H.G. Schlegel and J.
Barnea. Elmsford, New York, USA: Pergamon Press, 1977. p. 535-591.
(Microbial Energy Conversion Symposium, Gottingen, Federal Republic
of Germany, October 1976)
Descriptors: Agricultural wastes; Anaerobic digestion; Biosynthesis;
Developing countries; Economics; Energy source development;
Feasibility studies; Fertilizers; Forecasting; India; Manures; Methane;
Socio~economic factors.

Patelunas, G.M.; Regan, R.W. (Pennsylvania State University, College
Station, Pennsylvania, USA)
Biological Energy Recovery using Dairy Cow Waste
Journal of the Environmental Engineering Division, American
Society of Civil Engineers 103(5): 851-861.
Descriptors: Anaerobic digestion; Energy recovery; Manures.

Paul, J.S.
Methane: Alternative Energy Source
National Parks Conservation Magazine 53(1): 10-13.
Descriptors: Anaerobic digestion; Chemical properties; Energy source
development; Energy sources; Methane; Organic wastes; Physical
properties.

Pedersen, K.B. (Puerto Rico University, Mayaguez, Puerto Rico)
Production of Methane using an Anaerobic Filter
April 1979. 20p. (Contract No. W-31-109-ENG-38)
Descriptors: Anaerobic digestion; Bacteria; Biomass; Biomass
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conversion plants; Biosynthesis; Energy source development; Fuel gas;
Methane; Municipal wastes; Puerto Rico; Sewage; Waste management.

Persson, S.; Bartlett, H.D.; Regan, R.W.; Branding, A.E. (Pennsylvania
State University, University Park, Pennsylvania, USA)
experiences from Operating Full-size Anaerobic Digester
In Food, Fertilizer, and Agricultural Residues, edit 'd by R.C.
Loenr. Ann Arbor, Michigan: Ann Arbor Science Publishers, 1977.
p. 373-379. (Cornell Agricultural Waste Management Conference,
Syracuse, New York, USA, April 27, 1977)
Descriptors: Anaerobic digestion; Biosynthesis; Cattle; Chemical
reactors; Construction; Design; Manures; Methane; Operation.

Pfeffer, J.T. (Illinois University at Urbana, Department of Civil
Engineering, Urbana-Champaign, Illinecis, USA)
Biological Conversion of Biomass to Methane: Quarterly Progress
Report, December 1, 1978-February 28, 1979
March 1979. 15p. (Contract No. EY-76-5-02-2917)
Descriptors: Anaeroic digestion; Biosynthesis; Efficiency;
Inhibition; Methane; Processing; Research programs; Sodium
hydroxides; Steam; Straw; Wheat.

Pfeffer, J.T. (Illinois University at Urbana, Department of Civil
engineering, Urbana-Champaign, Illinois, USA)
Biological Conversion of Biomass to Methane: Quarterly Progress
Report, September 1-November 30, 1978
December 1978. 14p. (Contract No. EY-76-S-02-2917)
Descriptors: Anaerobic digestion; Animal feeds; Biosynthesis;
Efficiency; Experimental data; Isolated values; Methane; Residues;
Slurries; Straw; Thermophilic conditions; Time dependence; Wheat.

Pfeffer, J.T. (Illinois University at Urbana, Department of Civil
Engineering, Urbana-Champaign, Illinois, USA)
Biological Conversion of Biomass to Methane: Quarterly Progress
Report, June l-August 31, 1978
September 1978. 13p. Contract No. EY-76-S-02-2917)
Descriptors: Agricultural wastes; Anaerobic digestion; Biochemical
reaction kinetics; Biodegradation; Biosynthesis; Maize; Methane;
Optimization; Sodium Hydroxides; Solids; Tables; Thermochemical
processes; Time dependence.

Pfeffer, J.T. (Illinois University at Urbana, Department of Civil
Engineering, Urbana-Champaign, Illinois, USA)
Biological Conversion of Biomass to Methane: Quarterly Progress
Report
In Fuel Gas Production from Animal and Agricultural Residues and
Biomass: Seventh Quarterly Coordination Meeting, Seattle, Washing-
ton, January 9-10, 1978, edited by D.L. Wise and R.L. Wentworth.
January 24, 1978. p. 147-154.
Descriptors: Anaerobic digestion; Biosynthesis; Chemical reactors;
Design; Manures; Methane.

Pfeffer, J.T.; Quindry, G.E. (Illinois University at Urbana, Department
of Civil Engineering, Urbana-Champaign, Illinois, USA)
Biological Conversion of Biomass to Methane Beef Lot Manure Studies:




Semiannual Progress Report, June 1, 1976-November 30, 1977
May 1978. 2l4p. (Contract No. EY-76-5-02-2917; Portions of the

document are illegible)
Descriptors: Anaerobic digestion; Biosynthesis; Economics; Manures;

Methane; Sludges; Thermophilic conditions.

Pfeffer, J.T. (Illinois University at Urbana, Department of Civil
Engineering, Urbana-Champaign, Illinois, USA)
Biological Conversion of Biomass to Methame: Quarterly Progress
Report, June ]-September 30, 1977
October 1977. 29p. (Contract No. EY-76-S-02-2917)
Descriptors: Ammonia; Anaerobic digestion; Biochemical oxygen demand;
Biochemical reaction kinetics; Biosynthesis; Cattle; Centrifugation;
Chemical reactors; Design; Diagrams; Distribution; Fermentaticn;
Manures; Methane; Nitrogen; Particle size; Phosphorus; Potassium;
Removal; Research programs; Slurries; Tables; Temperature effects;
Thermophilic conditions; Water.

Pfeffer, J.T. (Illinois University at Urbana, Department of Civil
Engineering, Urbana-Champaign, Illinois, USA)
Biological Conversion of Biomass to Methane: Annual Progress
Report, June 1, 1976-May 31, 1977
June 1977. 78p. (Contract No. EY-76-5-02-2917)
Descriptors: Anaerobic digestion; Bench-scale experiments;
Biosynthesis; Cattle; Comparative evaluations; Configuration;
Diagrams; Fermentation; Gas yields; Laboratory equipment; Manures;
Manures; Tables.

Pfeffer, J.T. (Illinois University at Urbana, Department of Civil
Engineering, Urbana-Champaign, Illinois, USA)
Biological COnversion of Biomass to Methane
In Anaerobic Digestion Technology: Quarterly Progress Meeting,
Ithaca, New York, June 20-22, 1977. November 1977.
p. L11-118.
Descriptors: Anaerobic digestion; Bench-scale experiments; Biosyn-
thesis; Chemical reactors; Comparative evaluations; Design; Manures;
Methane; Paper; Pilot plants; Research programs; Sewage sludge.

Pfeffer, J.T. (Illinois University at Urbana, Department of Civil
Engineering, Urbana-Champaign, Illinois, USA)
Biological Conversion of Biomass to Methane: Quarterly Progress
Report, December 1, 1976-March 31, 1977
April 1977. 26p. (Contract No. EY-76-5-02-2917)
Descriptors: Biosynthesis; Cattle; Containers; Fermentaion;
Laboratory equipment; Manures; Methane; Mixing; Research programs.

Pfeffer, J.T. (University of Wisconsin, Madison, Wisconsin, USA)
Methane from Urban Wastes: Process Requirements
In Microbial Energy Conversion, edited by H.G. Schlegel and J.
Barnea. Elmsford, New York: Pergamon Press, 1977. p. 139-155.
Descriptors: Anaerobic digestion; Biochemical reaction kinetics;
Biosynthesis; Centrifugation; Economics; Fermentation; Filtration;
Methane; Municipal wastes; Optimization; Simulation; Slurries;

Temperature dependence; Thermophilic conditions; Volume.
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Pfeffer, J.T. {University of Illinois at Urbana, Department of Civil
Engineering, Urbana-Champaign, Illinois, USA)
Methane from Agriculture Residues Process Conversion Efficiencies
In 3rd Annual Biomass Energy Systems Conference, Golden,
Colorado, USA, June 5, 1979: Proceedings
October 1979. p. 303-308. (Report No. SERI/TP--33-285)
Descriptors: Agricultural wast2s; Anaerobic digestion; Biosynthesis;
Chemical reaction yield; Efficiency; Maize; Manures; Methane;
Optimization; Steam; Straw; Thermochemical processes; Wheat.

Pirt, S.J. (Queen Elizabeth College, London, England)
Aerobic and Anae-obic Microbial Digestion in Waste Reclamation
Journal of Applied Chemical Biotechnology 28(4): 232-236.
April 1978.
Descriptors: Aerobic digestion; Anaerobic digestion; Biochemical
reaction kinetics; Biomass; Energy balance; Mass balance; Materials
recovery; Recycling; Solid wastes; Yields.

Pitt, W.W., Jr.; Genung, R.K. (Oak Ridge National Laboratory, Oak
Ridge, Tennessee, USA)
Energy Conservation and Production in a Packed-bed Anaerobic
Bioreac:or
Presented at the Energy from Biomass and Wastes, 4th Symposium, Lake
Buena Vista, Florida, USA, January 21, 1980. 39p. (Contract No.
W-7405-ENG~26)
Descriptors: Anaerobic digestion; Biosynthesis; Chemical reactors;
Cost; Financial data; Flowsheets; Methane; Municipal wastes; Oak
Ridge; Pilot plants; Tables; Waste management; Waste processing.

Rasch, R.
Methane Production from Wastes
International Chemical Engineering 18(3): 402-407. July 1978.
(Translated from Chem. Ing. Tech. 49(1): 25-30. 1977)
Descriptors: Anaerobic digestion; Bioconversion; Economics;
Feasibility studies; Gasification; Methane; Municipal wastes;
Pyrolysis; Solid wastes; Synthesis; Thermochemical processes.

Reddy, C.A.; Erdman, M.D. (Michigan State University, East Lansing,
Michigan, USA)
Production of a Ruminant Protein Supplement by Anaerobic
Fermentation of Feedlot Waste Filtrate
Biotechnology and Bioengineering Symposium 19(7): 11-22. 1977.
(Symposium on Single Cell Protein Substrates Presented at the First
Chemical Congress of the North American Continent, Mexico City,
Mexico, November 30, 1975)
Descriptors: Anaerobic digestion; Animal feeds; Bacteria; Biosyn-
thesis; Lactobacillus; Manures; Microorganisms; Single cell protein.

Remedios, E.C.; Boyd, W.D. (Pacific Gas and Electric Company, San
Fransisco, California, USA)
New Fuel: 0ld Source
In New Fuels and Advances in Combustion Technologies: Pro-
ceedings of a Symposium, New Orleans, Louisiana, USA, March 26, 1979.
Chicago, Illinois: Institute of Gas Technology, 1979. p. 53-67.
Descriptors: Agricuitural wastes; Anaerobic digestion; Animal feeds;




Biosynthesis; By-products; Economics; Feasibility studies; Manures;
Methane; Pilot plants.

Savage, P.R.
Waste Disposal with an Energy Bonus
Chemical Engineering (New York) 86(1l1): 116-117. May 21, 1979.
Descriptors: Anaerobic digestion; Catalysis; Energy conservation;
Fertilizers; Methane; Organic wastes; Oxidation; Production; Sewage;
Waste processing; Water treatment.

Schellenbach, S.; Turnacliff, W.; Varani, F.; Burford, J.L., Jr.;
Don, S.B. (Colorado Energy Research Institute, Golden, Colorado;
Bio-gas of Colorado, In-:., Loveland, Colorado, USA)

Methane on the Move: a liscussion of Small Anaerobic Digesters:
Final Report

March 1977. 10lp. (Contract No. FCRC-651366075)

Descriptors: Agricultural wastes; Anaerobic digestion; Arizona;
Biogas process; Biosynthesis; Colorado; Cost; Design; Evaluation;
Feasibility studies; Fertilizers; Methane; Nevada; New Mexico;
Solid wastes; Utab; “acte disposal.

Sengupta, S.; Farooq, S.; Gerrish, H.P.; Wong, K.F.; Daly, E.L.;
Gabriel, P.; Lascarro. J.F.; Dasgupta, D.; Voorhees, S.; Chriswell, C.
(Miami University, Department of Mechanical Engineering, Coral Gables,
Florida, USA; Ames laboratory, lowa, USA)
characterization and Environmental Studies of Pompano Beach
Anaerobic Digestion Facility: Mid-term Report
May 1, 1979, 232p. (Contract No. EV-78-S-05-6072)
Descriptors: Air pellution; Air quality; Anaerobic digestion;
Environmental impacts; Florida; Leaching; Methane; Municipal wastes;
Production; Sanitary landfilis; Sewage sludge; Solid wastes;
Translocation; Water treatment plants.

Shirkie, R.
Renewable Energy Crucial for Third World
Canadian Renewable Energy News 1(8): 4. August 1978.
Descriptors: Agriculure; Alcohol fuels; Appropriate technology;
Biogas process; Biomass; Croups; Developing countries; Economic growth;
Energy conservation; Energy efficiency; Energy source development;
Fertilizers; Irrigation; Renewable energy sources; Socio-economic
factors; Waste ppocessing; Wind power.

Simpson, M.H.
Effectiveness of Onsite Biogas Digesters and Sanitizing of Fecal
Waste in Developing Countries. Part I
Journal of Environmental Science 22(2): 29-32. March 1979.
Descriptors: Anaeroic digestion; Biogas process; Biological wastes;
Chemical preparation; Chemical reactors; Configuration; Construction;
Design; Developing countries; Environmental quality; Equipment;
Feces; Fetilizers; Manures; Methane; Operation; PH value; Socio-
economic factors; Sterilization; Technology assessment; Temperature
dependence; Waste processing.

Simpson, M.H.
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Demonstration of Anaerobic Digesters in Develo-ing Countries:

Part II

Journal of Environmental Science 22(3): 16-19. May 1979.
Descriptors: Agricultural wastes; Anaerobic digestion; Biogas
process; Biosynthesis; Chemical reactors; Design; Developing
countries; Economics; Energy sources; Environmental effects; Feces;
Fertilizers; Maintenance; Methane; Operation.

Simpson, M.H.; Morales, E.C.
Demonstration of Anaerobic Biogas Digesters in Developing
Countries: Part IIL: The Philippines
Journal of Environmental Science 23(2): 20-24. March 1980,
Descriptors: Anacroic digestion; Animal feeds; Biogas process;
Biosynthesis; Chemical composition; Chemical reactors; Cost benefit
analysis; Data compilation; Design; Diagrams; Methane; Micro-
organisms; Municipal wastes; Philippines; Production; Sewage; Single
cell protein; Tables; Waste management; Waste product utilization.

Sitton, 0.C.; Gaddy, J.L.
Converting Crops into Methane
Chemical Engineering Progress 73: 71-72. January 1977.
Descriptors: Agriculural wastes; Anaerobic digestion;
Biosynthesis; Chemical reaction yield; Cost; Design; Economic analysis;
Feasibility studies; Investment; Leaves; Maize; Methane; Oaks; Pilot
plants; Plant stems.

Skrinde, R.T. (Tracey and Brunstrom Company, Seattle, Washington, USA)
Review of International Biogas Programs
In Second Annual Symposium on Fuels from Biomass: Proceedings,
edited by W.W. Shuster. 1978. p. 823-858. (Symposium held at
Troy, New Yorx, USA, June 20, 1978)
Descriptors: Anaerobic digestion; Biomass; Biosynthesis; Developing
countries; Methane; Reviews.

Skrinde; R.T. (Tracey and Brunstrom Company, Seattle, Washington, USA)
Engineering Feasibility of Fuels from Biomass Utilizing Dairy Farm
Residue
July 1, 1978. 37p. (Contract No. EX-76-C-01-2404)

Descriptors: Biosynthesis; Chemical reactors; Cost; Dairy industry;
Design; Economic analysis; Evaluation; Farms; Feasibility studies;
Fermentation; Manures; Methane; Pilot plants; Technology transfer;
Washington; Waste product utilization.

Smil, V. (University of Manitoba, Winnipeg, Canada)
China Claims Lead in Biogas Energy Supply
Energy International 14(6): 25-27. June 1977.
Descriptors: Agricultural wastes; Anaerobic digestion; Biogas process;
China; Developing countries; Economics; Efficiency; Fermentation; Fuels;
Manures; Plants; Public health; Rural areas; Social impacts; Solid
wastes.

Smil, V. (University of Manitoba, Winnipeg, Canada)
Energy Solution in China
Environment 19(7): 27-31. October 1977.
Descriptors: Aerobic digestion; Anaerobic digeistion; Biogas




process; Biomass; By-products; Calorific value; China; Crops;
Developing countries; Energy sources; Environmental effects;
Fermentation; Fertilizers; Fuels; Manures; Methane; Power
generation; Renewable energy sources; Rural areas; Supply and
demand; Technology utilization; Wood.

Smith, J.E.
Inventory of Energy Use in Wastewater Sludge Treatment and Disposal
Ind. Water Engineering 14(4): 20-26. 1977.
Descriptors: Anaerobic digestion; Communities; Economics; Energy
consumption; Environmental impacts; Fuels; Industrial plants; Land use;
Municipal wastes; Power generation; Regulations; Sludges; Uses; Waste
disposal; Waste processing; Waste water; Water quality.

Smith, R.J.; Fehr, R.L.; Miranowski, J.A.; Pidgeon, E.R. (Iowa State
University, Ames, Iowa, USA)
Role of an Anaerobic Digester on a Typical Central Iowa Farm
In Food, Fertilizer, and Agricultural Residues, edited by R.C.
Loehr. Ann Arbor, Michigan: Ann Arbor Science Publishers, 1977.
p. 341-371. (Cornell Agricultural Waste Management Conference,
Syracuse, New York, USA, April 27, 1977)
Descriptors: Anaerobic digestion; Biosynthesis; Economic analysis;
Energy sources; Farms; lowa; Manures; Methane.

Spencer, R.R. (Battelle Pacific Northwest Laboratories, Richland,
Washington, USA)
Enhancement of Methane Production in the Anaerobic Digestion of
Sewage Sludges
Presented at the Symposium on Bintechnology in Energy Production,
Gatlinburg, Tennessee, USA, May 10, 1978. 22p. (Contract No.
EY-76-C-06-1830)
Descriptors: Acetic acid; Anaerobic digestion; Biochemical reaction
kinetics; Biosynthesis, Carbon; Chemical reacton yield; Coal;
Experimental data; Fly ash; Graphs; Isolated values; Mesophilic
conditions; Methane; Sew:zge sludge.

Spencer, R.R. (Battelle Pacific Northwest Laboratories, Richland,
Washington, USA)
Manual of Procedures for the Operation of Bench-scale Anaerobic
Digesters
December 1978. 98p. (Contract No. EY-76-C-06-1830)
Descriptors: Anaerobic digestion; Bench-scale experiments; Bioassay;
Chemical analysis; Chemical reactors; Control; Manuals; Operation;
Safety; Substrates.

Spencer, R.R.; McGuire, H.E., Jr.
Enhancement of Methane Prcduction with Activated Carbon
In Anaerobic Digestion Technology: Quarterly Progess Meeting,
Ithaca, New York, USA, June 20-22, 1977. November 1977. p. 53-56.
Descriptors: Activated carbon; Additives; Anaerobic digestion;
Biosynthesis; Chemical reaction kinetics; Methane; Powders; Research
programs; Sewage sludge.

Spencer, R.R.; Coates, J.A. (Battelle Pacific Northwest Laboratories,
Richland, Washington, USA)



Method for Increasing Methane Production in Anaerobic Digestion
Systems

In Solar 78 Northwest Conference Proceedings. 1978. p. 222.
(Conference held at Portland, Oregon, USA, July 14, 1978)
Descriptors: Activated carbon; Anaerobic digestion; Bench-scale
experiments; Methane; Mixing; Production; Sewage sludge.

Stevens, M.A.; Schulte, D.D. (University of Manitoba, Winnipeg, Canada)
Low Temperature Anaerobic Digestion of Swine Manure
Journal of Environmental Engineering Division, American Society of
Civil Engineers 105(1): 33-42. February 1979.
Descriptors: Agricultural wastes; Air pollution control; Ammonia;
Anaerobic digestion; Biosynthesis; Canada; Energy conservation;
Experiment planning; Manures; Methane; Sludges; Swine; Temperature
effects; Waste processing.

Stuckenbruck, L.C.; King, C.F. (University of Southern California, Los
Angeles, California, USA)
Recovery of Energy and Other Resources from Solid Waste: an
Economic evaluation
Engineering Process Ecomomics 2(1): 27-43., March 1977.
Descriptors: Anaerobic digestion; Biomass; Boilers; Capital;
Combustion; Conveyors; Economics; Energy sources; Evaluation;
Maintenance; Materials recovery; Methane; Purox pyrolysis process;
Pyrolysis; Refuse derived fuels; Resource conservation; Socio-economic
factors; Solid wastes; Steam generation; Sulfur dioxide; Thermal
power plants; Transport; Urban areas; Waste processing plants.

Stuckey, D.; Colberg, P.J.; Baugh, K.; Young, L.Y.; McCarty, P.L.
(Stanford University, Department of Civil engineering, Stanford,
California, USA)

Heat Treatment of Organics for Increasing Anaerobic Biodegradability:
Quarterly Progress Repurt, July l, 1979-September 30, 1979

1979. 18p. (Contract No. EG-77-X-01-3891)

Descriptors: Anaerboc digestion; Biodegradation; Biosysthesis;
Cellulose; Lignin; Methane; Optimization; Organic nitrogen compounds;
Thermochemical processes.

Swartzbaugh, J.T. (Systems Technology Corporation, Xenia, Ohio)
Best Mixing Concepts for Refuse/Sludge for ERDA's Biogasification
Project
In Anaerobic Digestion Technology: Quarterly Progress Meeting,
Ithaca, New York, June 20-22, 1977. November 1977. p. 57-62.
Descriptors: Anaerobic digestion; Biosynthesis; Methane; Mixing;
Municipal wastes; Research programs; Sewage sludge; Slurries.

Switzgable, H.
Apparatus for Producing Methane Gas by Processing Waste materials
U.S. Patent No. 4,090,940. Filed January 23, 1976. 10p. (Patent
assignee: Alpha Systems Corporation.
Descriptors: Agricultural wastes; Anaerobic digestion; Biosynthesis;
Chemical reactors: Design; Electrolysis; Methane; Municipal wastes;
Organic wastes; Sewage; Slurries.

Thompson, L.



Energy from Sludge: a Development Resource

Process Engineering p. 44-45., August 1977.

Descriptors: Anaerobic digestion; Biosynthesis; Economics; Energy
balance; Methane; Sewage sludge; Waste product utilization.

Thornton, T. (U.S. Department of Agriculture, ERS, Washington, D.C.)
Economics of the Bioconversion of Livestock Wastes
In Energy Use Management, edited by R. Fazzolare and C.B. Smith.
Elmsford, New York: Pergamon Press, 1978. p. 487-490. (International
Conference held in Tucson, Arizona, USA, October 24, 1977)
Descriptors: Anaerobic digestion; Animal feeds; Bioconversion;
By-products; Domestic animals; Economics; Fertilizers; Manures; Methane.

Tompkins, A.N. (General Electric Company, Re-entry and Environmental
Systems Division, Philadelphia, Pennsylvania, USA)
Energy from Marine Biomass: Final Report
March 20, 1979. 245p. (Contract No. ET-78-F-03-2165)
Descriptors: Anaerobic digestion; Aquatic ecosystems; Biomass
plantations; Biosynthesis; By-products; Chemical reacton yield;
Commercialization; Data; Design; Diagrams; Economic analysis; Growth;
Harvesting; Methane; Nutrients; Optimization; Seaweeds; Tables;
Upwelling.

Turnacliff, W.; Kollman, V.; Rockey, D. (Bio-gas of Colorado, Inc.,
Research Division, 5620 Kendall Court, Arvada, Colorado, USA)
Anaerobic Digestion of Poultry Wastes and Algae Production from
Digester Effluent
Arvada, Colorado: Bio-gas of Colorado, 1978. 55p.

Descriptors: Anaerobic digestion; Animal feeds; Biosynthesis;
Chemical reactors; Chlorella; Energy sources; Farms; Fowl; Growth;
Manures; Methane; Performance; Power generatioa; Single cell protein;
Waste processing.

Turnacliff, W.; Custer, M.; Veatch, M.A. (Bio-gac of Colorado, Inc.,
5620 Kendall Court, Arvada, Coloradoc, USA)
Design and Evaluation of a Methane Gas System for a Hog Farm
In 3rd Annual Biomass Energy Systems Conference: Proceedings.
October 1979. p. 401-410. (Conference held at Golden, Colorado,
June 5, 1979)
Descriptors: Anaerobic digestion; Biomass conversion plants;
Biosynthesis; Design; Economic analysis; Energy demand; Evaluation;
Farms; Feasibility studies; Manures; Methane; Organic wastes;
Propane; Swine.

Usmani, I.H. (United Nations, New York, New York, USA)
Characteristics of a Typical Village in the Solar Belt of the
Developing Countries of Asia, Africa, and Latin America
In Proceedings of the U.S. DOE Photovoltaics Technology Development
and Applications Program Review. 1978. p. 1.268-1.283. (Review
held at Arlington, Virginia, USA, November 7, 1978)
Descriptors: Africa; Anaerobic digestion; Asia; Biogas process;
Central America; Cost; Developing countries; Economics; Energy demand;
Energy source development; Mexico; Photovoltaic power supplies; Rural
areas; Socio-economic factors; Solar cells; Solar energy; South America.
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Varel, V.H.
Thermophilic Methane Production and Methanogenic Bacteria from
Cattle Waste
Urbana-Champaign, Illinois, USA: University of Illinois, 1977. 98p.
(Doctoral thesis, available from University Microfilms, order no.
78-04,185)
Descriptors: Anaerobic digestion; Biochemical reaction kinetics;
Biosynthesis; Culture media; Growth; Loading rate; Manures; Methane;
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THE EAST-WEST RESOURCE SYSTEMS INSTITUTE is directed to the overall
goal of understanding how nations can maintain adequate, equitable, and reliable
access to resources. The institute consists of a broad study of three interrelated pro-
grams: Food Systems, Energy Systems, and Raw Materials Systems.

International research groups are collaborating with RSI staff to analyze and
conduct research on these systems. A series of databases and information exchange
facilities is now being developed to support their studies. On an interdisciplinary
basis, the various teams will explore these problems stressing their interrelation-
ships in both local and international terms in the Asian and Pacific region.

Food Systems conducts research on the institutiona’ and policy
aspects of improving food security in the Asia-Pacific regi on; examines
the complex interactions of administrative, technologic 1, and social
#\ issues involved in developing food systems in marginal areas; and ex-
| plores alternate food systems with special emphasis on: food and the
city, food systems based on water environments, and institutional and
policy aspects of biological nitrogen fixation.

PR Energy Systems provides analyses of the vulnerabilities of nations
to disruptions in the flow of fuels; collects and analyzes data on energy

(/{‘ r»fw,f‘-"‘;gal 1 supply, demand, and flows, especially those in rural areas; evaluates
K aEaf L | alternative development policies on a variety of energy systems; and
S S ' develops energy indexing methodologies and information exchange
both within and among nations.
N Raw Materials Systems is concerned with the identification and
ol . evaluation of policy and strategy options that will benefit nations from
/#t 5 i the exploration and development of their mineral resource potential.
\ 2 The main research areas are: mineral assessment for national planning,

)

= . 7\‘ . . .

‘@/ innovative government-transnational company arrangements, uncer-
e tainties in future commodity trade, and case histories of mineral projects.
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tual consequence to East and West. Working with the Center's multidisciplinary and
multicultural staff, participants include visiting scholars and researchers; leaders
and professionals from the academic, government, and business communities; and
graduate degree students, most of whom are enrolled at the University of Hawaii.
For each Center participant from the United States, two participants are sought from
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A limited number of “open’ grants are available to degree scholars and research
fellows whose academic interests are not encompassed by institute programs.

The U.S. Congress provides basic funding for Center programs and a variety of
awards to participants. Beczuse of the cooperative nature of Center programs, fi-
nancial support and cost-sharing are also provided by Asian and Pacific govern-
ments, regional agencies, privaw: enterprise, and foundations. The Center is on land
adjacent to and provided by the University of Hawaii.
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