










Susan M. Stehman 
• • • • • • • • • • • • • • • • • • • • • • • • • • • 0 • • • • • • • • • • • • • • • 5 0 • • • • . • • • II 0 . 

Dr. Stehman grew up in southeastern Pennsylvania. She received her B.S. degree in biology 
from Penn State in 1977 and her M.S. in animal science with an emphasis in microbiology 
from University of Massachusetts, Amherst, in 1981. After completing her degree in 
veterinary medicine at the University of Pennsylvania in 1985, she spent four years as a 
food animal clinician, specializing in dairy medicine, on staff at the Ambulatory Clinic at 
the College of Veterinary Medicine at Cornell University. Dr. Stehman then spent two years 
in private practice in a nine-person predominately dairy practice in northern New York. 

Dr. Stehman joined the Cornell Diagnostic Laboratory as a field extension veterinarian in 
1991. She is involved in coordinating disease investigations and developing preventive 
ruminant herd health programs for veterinarians and producers in New York and surrounding 
states. Dr. Stehman has been actively involved in development the New York Cattle Health 
Assurance Program (NYSCHAP). NYSCHAP is an integrated cattle disease prevention 
program which utilizes a farm's team of animal health advisors to develop a farm-specific 
herd health and quality assurance plan to address infections of environmental, animal health, 
public health, and food safety concern. Along with Dr. Chris Rossiter, Dr. Stehman is actively 
involved with Johne's disease prevention and control and in field research focusing on 
diseases with public health and food safety implications, including E. coli 0157:H7 and 
salmonellosis. 
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T. P. Tylutki 
• • • • • • • • • OOOOO • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Tom is a native of Amsterdam, New York. He came to Cornell as an undergraduate, where 
he received his B.S. in 1990 and his M.S. in animal nutrition in 1994. 

In September 1993, he began working as an extension associate with Danny Fox and Alice 
Pell in the Animal Science Department at Cornell. His work focused on the impact of the 
animal on nutrient management within the New York City Watershed. He also worked with 
a group of faculty and staff members on a comprehensive study involving two farms in 
Cayuga County, New York. This work represents the beginning steps in integrated nutrient 
management. 

In November 1995, Tom became the extension dairy specialist on the Cortland, Chemung, 
Tompkins, Tioga, Schuyler County Dairy and Field Crops Team with Cornell Cooperative 
Extension. He focused on the animal's impact on nutrient management, forage quality, calf 
rearing, commodity trading strategy, and computers in agriculture. 

In May 1999, Tom returned to the Department of Animal Science at Cornell University as 
a research support specialist. He is focusing on the integration of animal and crop production 
in order to develop integrated nutrient management plans. A portion of his time has been 
spent developing tutorials for dairy cattle nutrition that will be used with the Cornell Net 
Carbohydrate and Protein System version 4.0. Tom has been using these tutorials in a 
classroom setting with senior dairy students. 

Tom is currently working on his Ph.D. through the employee degree program at Cornell 
University. He is focusing on developing and implementing quality control protocols in the 
feeding system for commercial dairy operations. 
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Harold M. van Es 
S • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Harold Mathijs van Es is an associate professor of soil and water management in the 
Department of Crop and Soil Sciences at Cornell University. He received a Ph.D. degree in 
soil physics from North Carolina State University in 1988, an M.S. degree in soil 
management from Iowa State University in 1984, and a Kandidaats degree in physical 
geography in 1981 from the University of Amsterdam, Netherlands, his native country. 

Harold's current job responsibilities are in extension, research, and teaching. Research 
activities focus on hydrology, chemical movement, tillage, soil compaction, precision 
agriculture and soil statistics. Extension activities include the education of extension 
specialists, farmers, and other professionals on sustainable management of soil and water 
resources. Teaching activities include an undergraduate course in soil and water management 
and a graduate course in spatial and temporal statistics. Harold currently serves as chair of 
Division S-6 (Soil and Water Management) of the Soil Science Society of America and 
also chairs the Cornell Environmental Outreach Council. He served as an associate editor 
of the Journal of Environmental Quality, guest editor of the journal Geoderma, and a member 
of the editorial committee for Methods of Soil Analysis, Part 1: Physical Properties, Soil 
Science Society of America. 

483 



Richard F. Wildman 
• • • • • • • • • • • • • • • • • • • • • OOOOO • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Richard F. Wildman is founder and president of Agricultural Consulting Services, Inc. (ACS), 
an independent crop consultant company headquartered in Rochester, New York. He is a 
certified professional crop consultant—independent, CAFO (concentrated animal feeding 
operations) planner, and CCA (certified crop advisor). He holds a Bachelor of Science 
degree from Colorado State University and is a graduate of the Executive Program for 
Agricultural Producers (Texas A & M). 

Mr. Wildman and his company work with many of the most successful farms in the Northeast, 
providing independent, unbiased counsel and state-of-the-art technical information. By 
developing a close working relationship with a client's management team, ACS becomes 
an actively involved partner in monitoring and resolving operational issues and needs. 

Mr. Wildman's personal involvement with public policy issues of importance to the 
agricultural industry includes being an integral part of the high-profile Southview Farms 
case in 1993, which became a key factor in formulating new standards for concentrated 
animal feeding operations. 

A nationally recognized expert in his field, Mr. Wildman regularly speaks at regional, state, 
and national conferences. He has worked with committees at Cornell University and served 
as a resource for state agencies such as the Department of Environmental Conservation and 
Department of Agriculture and Markets. He has also advised the governor's office on bills 
related to competitive and economic issues facing the farming community in New York 
State. 

Mr. Wildman currently serves on the Northeast Region Certified Crop Advisor (CCA) Board, 
the New York State Agricultural/Environmental Steering and Management Committees, 
and the board of the New York Crop Research Facility. He chairs the Cooperative Extension 
Vegetable Advisory Committee for several New York counties and is a past officer of the 
National Alliance of Crop Consultants. He is also a member of the National Association of 
Independent Crop Consultants and the Association of Agricultural Production Executives. 
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Peter Wright 
• • • OOOOOOOOO • • • • • • • • OOOOOOO • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Pete grew up on a dairy farm in central New York. He earned a B.S. and MEng. degree 
from the agricultural engineering program at Cornell University in 1977 and 1978. The 
major subject areas for both degrees were in soil and water engineering and environmental 
engineering. 

Since joining the Cornell Cooperative Extension system in 1994, Pete has been working 
with producers, extension agents, agribusinesses, and others to improve the efficiency and 
effectiveness of animal waste handling systems, both to reduce costs and to limit the negative 
effects on the environment. This includes performing applied research on farms to determine 
the functioning of different production and treatment systems as well as producing technical 
information for the agricultural community. 

Prior to 1994, he was an agricultural engineer for the Soil Conservation Service. While 
there, he analyzed, designed, and installed many different types of agricultural waste 
handling and treatment systems in New York and Virginia over a sixteen-year period. 
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Agricultural Consulting Services, 
Inc. (ACS) 

ACS, Agricultural Consulting Services, Inc., is an independent, fee-based nutrient 
management and environmental engineering firm serving agriculture throughout the North-
east. 

Agricultural Consulting Services, Inc. 
1634 Monroe Avenue 
Rochester, New York 14618 

Phone, toll-free: (877) 310-1100 
Phone: (716) 473-1100 
Fax: (716) 473-1765 
E-mail: ACS@ACS0FFICE.00M 

Web site: WWW.ACS0FFICE.00M 

Bion Technologies, Inc. 
• • • • • • • • OOOOOOOOOOOOOOOOOOOO • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Bion Technologies, Inc., designs and operates advanced waste and wastewater treatment sys-
tems for the livestock industry, providing proven solutions to the nutrient and odor manage-
ment problems associated with large dairy and hog farms. 

Bion Technologies, Inc. 
8899 Main St. 
Williamsville, New York 14221 

Phone: (800) 769-BION (2466) 
Fax: (716) 633-4966 
Web site: WWW.BI0NTECH.00M 
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BioSun Systems 

BioSun's patented, bacterial process eliminates odor and reduces solid waste for livestock pro-
ducers. This process can save up to 50% on disposal costs, protects the environment, and helps 
producers and their neighbors coexist. 

BioSun Systems 
5775 Wayzata Blvd., Suite 700 
Minneapolis, MN 55416 

Phone: (612) 525-2251 
Fax: (612) 417-0729 

Brubaker Consulting Group 
(formerly Brubaker Agronomic Consulting Service) 

Brubaker Consulting is a leader in agricultural consulting in the United States. We provide full 
service crop consulting, environmental assessments, nutrient management services, several re-
search farms, biosolids management, turf management, engineering and land planning services. 

Brubaker Consulting Group 
4340 Oregon Pike 
Ephrata, PA 17522 

Phone: (717) 859-3276 
Fax: (717) 859-3416 
E-mail: BILLR@BRUBAKERAG.COM 

Web site: WWW.BRUBAKERAG.COM 
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Potash & Phosphate Institute (PPI) 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

The Potash & Phosphate Institute (PPI) develops and promotes scientific information that is 
agronomically sound, economically advantageous, and environmentally responsible in advanc-
ing the worldwide use of phosphorus and potassium in crop production systems. 

Potash & Phosphate Institute (PPI) 
655 Engineering Drive, Suite 110 
Norcross, GA 30092-2837 

Phone: (770) 447-0335 
Fax: (770) 448-0439 
E-mail: PPI@PPI-FAR.0RG 

Web site: HTTP:HWWW.PPI-FAR.00M 

Purina Mills, Inc. 
• • • • • • • • • • • • • • • • • OOOOOOO • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Purina Mills is "America's Leader in Animal Nutrition" and is committed to delivering the 
future of animal nutrition, today. Purina is the largest supplier of dairy nutrition in the United 
States and continues to expand in the Northeast. 

Purina Mills, Inc. 
475 St. John's Church Road 
Camp Hill, PA 17011 

Phone: (800) 518-6458 
Web site: HTTP:HDAIRY.PURINA-MILLS.00M 
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Suggested Readings 
(Ordering information on page 503) 

• • • • • • • • • • • • • • • • • • • • • • • • • • OOOOO • • • • • • • • • • • • • • • • • • • • • • • • • 

Agrichemical Handling 
Fertilizer and Manure Application Equipment 
NRAES-57 • 22 pages • This publication discusses types of fertilizer and manure nutrient 
values and provides guidance on equipment selection. Procedures for calibrating fertilizer and 
manure application equipment are reviewed. The publication includes over 30 illustrations, six 
tables, a plan for a fertilizer storage shed, and a glossary of terms. (1994) 

Livestock and Poultry 
Beef Housing and Equipment Handbook 
MWPS-6 • 136 pages • Agricultural engineering recommendations for beef producers are sum-
marized in this complete housing guide. Essential components for an efficient operation, such 
as building design, operation size, and equipment, are discussed. Drawings, tables, and discus-
sions to help improve, expand, and modernize an operation are included. Topics covered in-
clude: cow-calf, cattle handling, and cattle feeding facilities; feed storage, processing, and han-
dling; water and waterers; manure management; farmstead planning; building construction, 
materials, ventilation, and insulation; fences; gates; and utilities. (1986) 

Sheep Housing and Equipment Handbook 
MWPS-3 • 90 pages • This handbook presents valuable information for planning an efficient 
sheep system based on operation size, housing system choice, building needs and location, 
feeding methods and location, environmental controls, and manure handling. Sections include: 
planning sheep facilities, barns, barn and lot layouts, manure management, feed storage and 
handling, treating and handling facilities, equipment for raising orphan lambs, utilities, and 
construction materials. (1994) 

Swine Housing and Equipment Handbook 
MWPS--8 • 112 pages • Whether building a new facility or redesigning an old one, this is a 
handbook you should not be without. It is a complete guide to swine building design, operation, 
and equipment. A detailed environmental control section covering mechanical and natural ven-
tilation, manure pit ventilation, cooling, and insulation is featured. Chapters cover site selec-
tion; remodeling; scheduling; handling; grain-feed centers; manure handling; utilities; and build-
ing design factors, types, and sizing. (1983) 
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Dairy 
Calves, Heifers, and Dairy Profitability: Facilities, Nutrition, and Health 
NRAES-74 • 378 pages • This proceedings is from the Calves, Heifers, and Dairy Profitability 
National Conference, which was held in January 1996. The publication focuses on raising high-
producing replacement heifers at a minimum cost. Included in the proceedings are 35 papers 
divided into nine categories: heifer growth and development, calf and heifer housing, labor, 
contract raising, pasture management, calf nutrition, heifer nutrition, reproduction, and calf and 
heifer health. (1996) 

Dairy Feeding Systems: Management, Components, and Nutrients 
NRAES-116 • 402 pages • Dairy feeding systems affect milk production, labor requirements, 
capital investments, cropping systems, nutrient levels, and overall profitability. This is the pro-
ceedings from the Dairy Feeding Systems: Management, Components, and Nutrients Confer-
ence, which was held December 1998 in Camp Hill, Pennsylvania. Included are 31 papers 
divided into nine categories: feeding systems, feed storage facilities, feed inventory manage-
ment, feed delivery management, feed consumption area, monitoring and managing feed costs 
by monitoring and managing intake, feed quality control, feeding system economics, and herd 
nutrition and cropping management. The book will be a valuable resource for producers and 
farm managers; producer advisors and consultants; extension and university educators; nutri-
tionists; crop specialists; feed, seed, and equipment sales representatives; nutrient managers 
and agronomists; veterinarians; agricultural engineers; facility designers; policy makers; lend-
ers; and the agricultural media. (1998) 

Dairy Freestall Housing and Equipment 
MWPS-7 • 136 pages • This, the sixth edition of this book from the MidWest Plan Service, 
presents freestall dairy facility designs and equipment planning. Discussion is based on total 
herd management by production groups, management by age groups, and replacement animal 
housing. Some of the new, expanded, and revised discussions in this book include: designing 
and maintaining the freestall area, dry cow housing, milking parlor environment, foot baths, 
safety passes, personnel passes, designing raised ridge caps, summer ventilation management, 
designing commodity storages, and designing silos. Chapters include: total dairy facility, re-
placement housing, milking herd facilities, milking centers, special handling and treatment 
areas, building environment, manure and wastewater management, feeding facilities, and utili-
ties. With the new book layout, information is easier to find. (1997, 6th edition) 
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Dairy Housing and Equipment Systems: Managing and Planning for Profitability 
NRAES-129 • 456 pages • This is the proceedings from the Dairy Housing and Equipment 
Systems: Managing and Planning for Profitability Conference held February 1-3, 2000 in Camp 
Hill, Pennsylvania. The proceedings presents and documents guidelines for managing existing 
housing systems and planning new systems to improve profitability, reduce labor requirements, 
and improve cow comfort. Included are 36 papers divided into eight categories: cow comfort, 
decisions, and management; planning new facilities; system management; environmental con-
trol for cow comfort; freestall design and management; facilities management and health; de-
signing and managing the feed area; and "special" cow needs and management. The educa-
tional program is designed for a diverse group of agricultural and industry professionals, in-
cluding dairy farm owners and managers, producer advisors and consultants, builders and facil-
ity designers, extension and university educators and researchers, veterinarians, lenders, state 
and federal regulatory staff, equipment suppliers, agricultural engineers, dairy scientists, and 
agricultural economists. (2000) 

Dairy Reference Manual 
NRAES-63 • 293 pages • Faculty and staff of The Pennsylvania State University have put 
together the third edition of the Dairy Reference Manual, a compendium of information on all 
facets of dairying—from youngstock to nutrition to housing. This wire-bound manual will be 
invaluable to extension educators, farm planners, consultants, engineers, veterinarians, manu-
facturers, and salespeople. Topics covered include farm management, dairy housing, handling 
and behavior, dairy nutrition, reproduction, milking equipment, and more. Much of the infor-
mation is included in the manual's 240 tables, 88 illustrations, and three appendixes. (1995) 

Environmental Factors to Consider When Expanding Dairies 
NRAES-95 • 44 pages • While a multitude of resources exist to help producers project net farm 
income from a proposed expansion, a concise resource that examines potential impacts on the 
environment is difficult to find...until now. This publication presents environmental factors 
that producers and their advisors should examine as part of expansion planning. Chapters dis-
cuss land and water considerations, nutrient management, odors, common concerns associated 
with expansion, concentrated animal feeding operations (CAFOs), and benefits of whole-farm 
planning. A producer needs to consider much more than the information in this publication 
when planning an expansion, but expanding without careful consideration of the potential envi-
ronmental effects can be a business disaster. (1999) 

Guideline for Milking Center Wastewater 
NRAES-115 • 34 pages • This publication helps producers and their advisors plan and assess 
milking center wastewater reduction and treatment systems. Topics covered include wastewa-
ter characteristics and estimating the amount of wastewater produced; source control of waste-
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water; the milking center drainage system, including codes and regulations, components, and 
drainage systems; and treatment alternatives, including liquid manure system, short-term stor-
age and land application with manure spreader, settling tanks, grass filter, aerobic lagoon, or-
ganic filter bed, septic system, constructed wetlands, stone-filled treatment trench, spray irriga-
tion, lime flocculator treatment, and aerated septic system. Safety and health concerns are also 
summarized. Published in cooperation with the Dairy Practices Council. Includes 13 illustra-
tions and 8 tables. (1998) 

Guideline for Planning Dairy Freestall Barns 
NRAES-76 • 52 pages • This publication covers the many aspects of planning a dairy freestall 
barn, from the various components of a freestall housing system to the design and construction 
of the barn and stalls. Topics covered include construction materials, lighting, wiring, manage-
ment and maintenance of the stalls, ventilation for both insulated and uninsulated barns, ma-
nure and liquid waste handling, and regulatory considerations. Thirty-seven illustrations are 
included in the guideline along with several freestall housing plans. (1995) 

Planning Dairy Stall Barns 
NRAES-37 • 22 pages • Dairy stall barn construction is outlined in this guide. Site selection, 
construction details, barn arrangements, ventilation systems, and electrical service are described. 
Thirteen figures and three tables supplement the text. A detailed four-page construction plan for 
a single-story sloping tie stall dairy barn is included as well. (1988) 

Manure and Waste Management 
Animal Agriculture and the Environment: Nutrients, Pathogens, and Community 
Relations 
NRAES-96 • 386 pages • This proceedings from the Animal Agriculture and the Environment 
Conference, held in December 1996 in Rochester, New York, includes 33 papers that discuss 
the following topics: the fate of pathogens and nutrients, protecting the environment, land ap-
plication, nutrient management plans, odor management, feeding management to reduce nutri-
ents in manure, considerations in public policy, and cost to the farmer. The proceedings will be 
of interest to dairy, poultry, and livestock producers and their advisors; community officials and 
their consultants; regulatory agencies; cooperative extension and university educators; consult-
ants; rural landowners; soil and water conservation district staff; federal government staff; and 
watershed managers. (1996) 

498 



Suggested Readings 
(Ordering information on page 503) 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Concrete Manure Storages Handbook 
MWPS-36 • 72 pages • Now the science and art of designing concrete storages are combined in 
one handbook. This reference book provides design and construction procedures for rectangu-
lar and circular storages based on current codes, standards, specifications, and engineering 
practices. The handbook is intended primarily for engineers, designers, and builders who are 
familiar with material and functional design requirements. Natural Resources Conservation 
Service personnel will find this book a valuable resource. It can also be useful to owners and 
users of the facilities. (1994) 

Dairy Manure Management 
NRAES-31 • 285 pages • Thirty papers from the 1989 Dairy Manure Management Interna-
tional Symposium are included in this proceedings. Agricultural engineers, animal scientists, 
agronomists, soil conservationists, industry representatives, and extension specialists contrib-
uted papers about dairy manure and the environment, manure utilization and processing, and 
handling and storage. The economics of manure management and its effects on the environ-
ment are addressed as well. A two-part paper discusses production and utilization of biogas and 
anaerobic digestion on dairy farms. Results from experimental farms using various methods of 
manure processing are also presented, (1989) 

Earthen Manure Storage Design Considerations 
NRAES-109 • 100 pages • Earthen manure storages are becoming more common for eco-
nomic, environmental, and management reasons, but there is a lack of information about safe, 
environmentally sound, practical designs. This book was written to meet the needs of produc-
ers, engineers, and design professionals who are seeking information about designing, con-
structing, and managing earthen storages. It covers environmental policies (both existing and 
pending legislation); design standards and planning documents (such as nutrient management 
and waste management plans); manure characteristics; storage planning (determining size and 
location, loading and unloading methods, on-site soils investigations, and regulations); storage 
design (stability and drainage issues, types of liners, and safety); construction (quality assur-
ance, earthwork, topsoil placement, seeding, and documentation); management (maintaining 
the structure, clearing drains, and manure management); and liability. A lengthy appendix pro-
vides guidelines and calculations for soil liners; other appendixes provide pump information, 
cost estimate information, and addresses for helpful organizations. Includes 26 illustrations and 
14 tables. (1999) 
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Evaluation of Anaerobic Digestion Options for Groups of Dairy Farms 
in Upstate New York 
ABEN 97 • 180 pages • Anaerobic digestion can reduce odor, nutrient runoff, and emissions of 
greenhouse gases (methane and carbon dioxide). This publication summarizes the results of a 
one-year study of anaerobic digestion options in York, New York. The goal of the study was to 
determine the technical and economic feasibility of converting dairy wastes to useful products 
in a centralized facility serving the York community — an area including approximately 100 
dairy farms that maintain more than 30,000 animals within a 20-mile radius. This publication 
includes an 11-page executive summary and seven chapters on the following topics: dairies, 
water pollution, and anaerobic digestion; the dairy manure resource and energy; dairy waste 
management survey results; transportation of manure to centralized digesters; anaerobic digester 
analysis; economic feasibility; and discussion and conclusions. Included are 19 tables, 47 figures, 
and four appendixes. (1998) 

Guideline for Dairy Manure Management from Barn to Storage 
NRAES-108 • 36 pages • When a producer is considering a new or improved dairy manure 
management system, he or she must predict the costs, risks, savings, and operating changes that 
may occur. This publication concisely reviews information essential to the planning process for 
dairy farmers and their advisors. Published in cooperation with the Dairy Practices Council, 
this guideline covers the following topics: planning the development or improvement of a ma-
nure handling system, getting technical information and assistance, and meeting regulations; 
manure characteristics and production; alternatives for manure management; options for trans-
ferring manure from barn to storage; and manure storage types and storage management. Four-
teen illustrations and 14 tables are included. (1998) 

Liquid Manure Application Systems Design Manual 
NRAES-89 • 168 pages • This is the most up-to-date, complete book available about designing 
liquid manure application systems. The abundantly illustrated manual covers the following 
topics: characteristics and testing of liquid manure; evaluating sites (Is your site suitable for 
application? What regulations exist? How do soil type, land slope, tillage practice, and crop 
cover limit the system?); liquid manure from the barn to the field (What is the best way to move 
manure? What types of pumps can be used? Where will manure be stored?); field application 
(Which methods of application are feasible — traveling gun, center pivot, drag hose, tanker, 
boom sprayer? Should you surface apply, spray, inject, or incorporate?); management (How do 
you avoid runoff and leaching? What volume and rate of application should be used? What can 
be done to reduce odors?); and applying the design procedure. Also includes 69 illustrations, 20 
tables, work sheets, many example problems, and a list of manufacturers. (1998) 
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Liquid Manure Application Systems: Design, Management, and Environmental 
Assessment 
NRAES-79 • 220 pages • This is the proceedings from the Liquid Manure Application Systems 
Conference that was held in December 1994. It includes 26 papers and is divided into five 
categories: livestock manure systems for the 21st century, design of liquid manure systems, 
planning environmentally compatible systems, custom application, and managing for economic 
and environmental sustainability. (1994) 

Livestock Waste Facilities Handbook 
MWPS-18 • 112 pages • Recommendations, federal regulations, and design procedures for most 
manure handling and management alternatives for livestock are discussed in this handbook, in-
cluding scrape systems, gravity drain gutters, gravity flow channels, infiltration areas, and waste 
transfer to storage. (1993) 

Nutrient Management: Crop Production and Water Quality 
NRAES-101 • 44 pages • This full-color publication is divided into two sections: "Basic Prin-
ciples" and "Field Management." "Basic Principles" focuses on nutrient pathways and their 
behavior. "Field Management" centers on management guidelines that promote efficient distri-
bution of nutrients to reduce fertilizer costs and the potential for loss. Two workbooks supple-
ment this book; they are sold separately. (1997) 

Poultry Waste Management Handbook 
NRAES-132 • 72 pages • Waste management has been a concern in poultry operations for 
many years. Problems with proper storage, handling, management, and utilization of byproducts 
of production have come to the forefront in planning, establishing, and operating poultry farms. 
In addition, growers have become sensitive to the potential for nuisance litigation should their 
farms generate odors, insects and vermin, or runoff that offends neighbors. This publication 
covers all aspects of solid, semi-solid, and liquid poultry waste management, including: ma-
nure production and characteristics, environmental regulations and hazards, poultry housing 
design and waste management, manure storage systems, waste treatment (including compost-
ing, anaerobic/facultative lagoons, anaerobic digestion, and incineration), nutrient management, 
application equipment, dead bird management, and alternative uses for manure. Forty-two il-
lustrations and 14 tables are included. (1999) 
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Composting 
Composting for Municipalities: Planning and Design Considerations 
NRAES-94 • 126 pages • How can municipal composting benefit a community? How much of 
the municipal waste stream can be composted? How much does it cost to start a composting 
facility? Written for municipal planners, policy makers and regulators, facility operators, and 
consultants and designers, this book will explain everything from planning and siting a facility 
to making compost and marketing the finished product. Seven chapters are included. The chap-
ter on planning discusses assembling a planning team, conducting a market survey, and identi-
fying costs. The feedstocks chapter centers on raw materials most common in municipal opera-
tions and reviews current sorting and separation technology. The final chapter, "Planning for 
Long-Term Success," explains management strategies that will help ensure a useful and lasting 
facility that has a good relationship with the community. Appendixes include a sample market 
survey, sample contract documents, characteristics of common raw materials, and a compost 
pad area calculation. Also included are 41 illustrations, 15 tables, sample calculations, and a 
glossary. (1998) 

Field Guide to On-Farm Composting 
NRAES-114 • 128 pages • This book was developed to assist in day-to-day compost system 
management. It is spiral bound, is printed on heavy paper, and has a laminated cover for dura-
bility. Chapter tabs make finding information a snap. Topics discussed in the book include: 
operations and equipment; raw materials and recipe making; process control and evaluation; 
site considerations, environmental management, and safety; composting livestock and poultry 
mortalities; and compost utilization on the farm. Highlights of the guide include an equipment 
identification table, diagrams showing windrow formation and shapes, examples and equations 
for recipe making and compost use estimation, a troubleshooting guide, and 24 full-color pho-
tos. This book is intended as a companion to the highly successful On-Farm Composting Hand-
book, NRAES-54, which is described below. (1999) 

On-Farm Composting Handbook 
NRAES-54 • 186 pages • A perennial favorite among NRAES customers (we've sold 20,000 
copies since 1992), the On-Farm Composting Handbook contains everything you ever wanted 
to know about on-farm composting — why to compost (the benefits and drawbacks), what to 
compost (raw materials), how to compost (the methods), and what to do if something goes 
wrong (management). The ten meticulously organized chapters also discuss site and environ-
mental considerations, using compost, and marketing compost. Highlighting the text are 55 
figures, 32 tables, and sample calculations for determining a recipe and sizing a compost pad. 
This book is so informative and comprehensive, it is used as a college textbook. (1992) 
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Sludge Composting and Utilization: A Design and Operating Manual 
NJ-1 • 315 pages • Published in 1982, this technical, research-based publication focuses on 
primary sludge. The book examines sludge composting using as a model a facility that serves 
the city of Camden, New Jersey. It is one of the first books to provide a comprehensive treat-
ment of municipal sludge composting and a must for any professional who desires a complete 
library on composting. The manual focuses specifically on a static pile, forced aeration com-
posting system, but much of the information is useful for other methods of composting as well. 
Twelve chapters cover all aspects of sludge composting — from the basics (What is compost-
ing? What is sludge?) to the finer points (How does one ensure a sufficient airflow rate in a 
sludge compost pile? In what temperature range does decomposition occur most rapidly?). Four 
chapters focus on the crucial parameter of airflow. Highlighting the text are 74 figures and 65 
tables. (1982) 

Ordering Information 
Publications listed on pages 495-503 can be ordered from NRAES. Before ordering, contact 
NRAES for current prices and for exact shipping and handling charges, or ask for a free copy 
of our publications catalog. 

NRAES (Natural Resource, Agriculture, and Engineering Service) 
Cooperative Extension 
152 Riley-Robb Hall 
Ithaca, New York 14853-5701 

Phone: (607) 255-7654 
Fax: (607) 254-8770 
E-mail: NRAES@CORNELL.EDU 

Web site: WWW.NRAES.ORG 

See the inside back cover for more information about NRAES, including a list of NRAES 
member universities. 
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About NRAES 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

NRAES, the Natural Resource, Agriculture, and Engineering Service (formerly the Northeast Regional 
Agricultural Engineering Service), is an interdisciplinary, issues-oriented program focused on deliver-
ing educational materials and training opportunities in support of cooperative extension. The mission of 
NRAES is to assist faculty and staff at member land grant universities in increasing the availability of 
research- and experience-based knowledge to (1) improve the competitiveness and sustainability of 
agriculture and natural resources enterprises, (2) increase understanding of processes that safeguard the 
food supply, and (3) promote environmental protection and enhancement. All NRAES activities are 
guided by faculty from member land grant universities (see the map below for a list of cooperating 
members). 

NRAES began in 1974 through an agreement among the cooperative extension programs in the North-
east. In 1998, Virginia Polytechnic Institute and State University became an NRAES member univer-
sity. The program is guided by the NRAES Committee, which consists of a representative from each 
member university, the NRAES director, and an administrative liaison appointed by the Northeast Co-
operative Extension Directors Committee. NRAES is housed in the Department of Agricultural and 
Biological Engineering at Cornell University. Office hours are Monday through Thursday, 8:30 A.M. to 
5:00 P.M., and Friday, 8:30 A.M. to 2:30 P.M., eastern time. 

Currently, NRAES has published more than 95 publications and distributes a total of more than 160 
publications on the following topics: general agriculture, aquaculture, agrichemical handling, IPM, hor-
ticulture, greenhouses, building construction, livestock and poultry, dairy, waste management, composting, 
farm management, farm safety, forestry and wildlife, and home. Please contact us for a free copy of our 
publications catalog. 

NRAES (Natural Resource, Agriculture, and Engineering Service) 
Cooperative Extension 
152 Riley-Robb Hall 
Ithaca, New York 14853-5701 

Phone: (607) 255-7654 
Fax: (607) 254-8770 
E-mail: NRAES@CORNELLEDU 

Web site: WWW.NRAES.ORG 

NRAES Member 
Universities 

Cornell University 
Ithaca, New York 

The Pennsylvania State University 
University Park, Pennsylvania 

West Virginia University 
Morgantown, West Virginia 

University of the District of Columbia 
Washington, DC 

University of New Hampshire 
Durham, New Hampshire 

University of Vermont 
Burlington, Vermont 

* 

University of Maine 
Orono, Maine 

University of Massachusetts 
Amherst, Massachusetts 

University of Rhode Island 
Kingston, Rhode Island 

University of Connecticut 
Storrs, Connecticut 

Rutgers University 
New Brunswick, New Jersey 

University of Delaware 
Newark, Delaware 

Virginia Polytechnic Institute and State University 
Blacksburg, Virginia 

University of Maryland 
College Park, Maryland 
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