














HOW TO BUILD
Animal Housing





HOW TO BUILD
Animal Housing


60 Plans for Coops, Hutches, Barns, Sheds, Pens, Nest Boxes, Feeders, Stanchions, and Much More


CAROL EKARIUS


[image: Image]




The mission of Storey Publishing is to serve our customers by publishing practical information that encourages personal independence in harmony with the environment.


Edited by Deborah Balmuth and Marie A. Salter


Copyedited by Michael Ashby


Art direction by Lisa Clark


Cover design by Kent Lew


Cover photography by © Grant Faint/The Image Bank/Getty (top);


© Larry Lefever/Grant Heilman Photography, Inc. (bottom left);


© Kent Lew (center right and spine); © Photodisc/Getty (center left);


© Sabine Stuewer (center); © Ben Weddle/Midwestock (bottom right).


Finished building illustrations © by Elayne Sears; CAD drawings by Shaun Batho, TSB Consulting; other plans and technical drawings by Brigita Fuhrmann


Text design by Margaret Birnbaum


Text production by Cindy McFarland


Indexed by Jan Williams


© 2004 by Carol Ekarius


All rights reserved. No part of this book may be reproduced without written permission from the publisher, except by a reviewer, who may quote brief passages or reproduce illustrations in a review with appropriate credits; nor may any part of this book be reproduced, stored in a retrieval system, or transmitted in any form or by any means — electronic, mechanical, photocopying, recording, or other — without written permission from the publisher.


The information in this book is true and complete to the best of our knowledge. All recommendations are made without guarantee on the part of the author or Storey Publishing. The author and publisher disclaim any liability in connection with the use of this information. For additional information, please contact Storey Publishing, 210 MASS MoCA Way, North Adams, MA 01247.


Storey books are available for special premium and promotional uses and for customized editions. For further information, please call 1-800-793-9396.


Printed in the United States by Versa Press
10 9 8 7 6 5 4


Library of Congress Cataloging-in-Publication Data


Ekarius, Carol.


How to build animal housing / Carol Ekarius.


p. cm.


Includes index.


ISBN 978-1-58017-527-2 (pbk. : alk. paper)


1. Livestock—Housing—Design and construction. I. Title.


TH4930.E33 2004


636.08’31—dc22




FOR ALFRED R. EKARIUS


(July 3, 1929–September 14, 2002)


He could build anything;


he could fix anything;


he taught me to try


and encouraged me to live the life I wanted.


[image: Image]









[image: Image]





CONTENTS


Preface


PART I. PREREQUISITES


1. Shelter


2. Planning


3. Structure, Design & Function


PART II. PLANS


4. Small & Portable Housing Projects


5. Windbreaks & Shade Shelters


6. Barns & Stables


7. Odds & Ends


PART III. CONSTRUCTION


8. Before You Begin


9. Basic Construction


10. Final Steps


Plan Credits


Resources


Index









[image: Image]





PREFACE


This book is not meant for the industrial agriculture folks who see keeping a hundred thousand chickens under one roof as a great achievement. My goal with this book is to help people who, like Ken and me, fall into the need-animals-in-our-lives group, and particularly those folks who are just starting down the path to animal nirvana.


We want to offer a home for our four-legged and winged friends that’s both inviting and safe for them, but that also meets our needs for personal safety, good value, and convenience. We’ve raised all kinds of animals, encouraged a wildlife-friendly environment on our farm and ranch, and done all kinds of construction projects. Over a couple of decades, we’ve learned a great deal about caring for animals and about providing them with the right home.


To paraphrase gardening guru Eliot Coleman, we strongly believe in the values and rewards of the small farm, and we wish to encourage them. Accordingly, most of the emphasis is on housing and shelter for small-scale livestock endeavors.


As with any book, there are many people to whom I owe thanks: First and foremost, I owe thanks to Ken. Not only is he my best friend and true love, he is also our in-house general contractor (I’m the gopher, hold-er-up-er, and girl Friday for him on construction projects — though I do take credit as the resident electrician).


Thanks also to my friends, the crew of the Coalition for the Upper South Platte. They have carried an extra burden — and taken on additional responsibilities — so I would be free to work on this book.


The staff at Storey is supportive and great to work with. Writers hear horror stories of publishers being tough to work with, but the Storey crew has always been great to me. For this project, particular thanks go to editors Deborah Balmuth and Marie Salter, and to artists Elayne Sears, Shaun Batho, and Brigita Fuhrmann, who took my scribbles and notes and made sense of them, creating the great illustrations and plans you see here. I also thank Dr. David Kammel, a state Extension and research specialist for livestock housing at the University of Wisconsin, and Dan Herman, a general contractor in Colorado Springs, Colorado, for reviewing the text for me.


We all owe our government a debt of thanks for supporting institutions like the land-grant colleges, the Cooperative Extension Service, the U.S. Forest Service Forest Products Laboratory, and other research organizations. Little of what I have written in this book would have been possible without decades of research and publication by these organizations; much of the information you read here, and most of the plans you see here, are directly attributable to the efforts of their scientists and engineers.


I invite you to visit my Web site often for information on my books and other writing: www.carolekarius.com. From the main page, click E-MAIL ME to drop me a line, or click Q&A to post questions that I will answer on the site.
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I. PREREQUISITES


We’ve all heard the saying “Fools rush in where angels fear to tread.” If you’re like me, you probably get excited about starting projects and want to jump right in, but only a fool would rush to start an animal housing project; haste of any kind costs money and time, and tends to yield a less-than-satisfactory result. So take a lesson from the angels: don’t rush. Take plenty of time to think and plan before starting your project.


The chapters in this section are meant to assist you during the planning phase. Studying them will pay long-term dividends for you and your animals, because you will be better able to address important animal health concerns. Adequate ventilation, appropriate flooring, and selecting building materials that are not toxic to animals are all critical; take none of these issues lightly.


Chapter 1, Shelter, talks about the housing needs of animals and addresses health and safety issues. Chapter 2, Planning, gets you thinking about budget, legal issues, and how to work with a contractor. Chapter 3, Structure, Design & Function, provides background information on topics such as ventilation (one of the most important considerations in animal housing according to veterinarians and agricultural engineers), heating, insulation, and bedding. Animal housing can be a major investment, so chapters 2 and 3 also help you address design issues that impact costs and the long-term value of your investment.


Looking ahead, part II, Plans, provides sample plans to inspire the designer in you. Part III, Construction, provides specific construction information for some of the topics introduced here. Be sure to read this material; it will be useful whether you plan to do the work yourself or work with a contractor.





1. SHELTER


The north wind doth blow, and we shall have snow,
And what will the robin do then, poor thing?
He’ll sit in a barn, to keep himself warm
And hide his head under his wing.


—TRADITIONAL NURSERY RHYME
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Some people are simply driven to have animals in their lives. For those of you who fall into this category, know this: you are in good company. About 85 percent of your friends, neighbors, and relatives fall squarely into the same camp.


For some people, time and space limit their direct contact with critters, but they foster a relationship with wildlife by feeding birds, talking to squirrels, and simply enjoying the natural life in their backyard. For others, family companions like dogs, cats, and birds, or something a little more exotic — ferrets, potbellied pigs, or iguanas, for instance — enrich their world. Then there’s the group that Ken and I fall into: the group that keeps farmyard animals.


The relationship between people and animals began back when people still considered a skin-and-pole structure to be the lap of luxury and their animals sought shelter anywhere they could. In good times, the animals found relief from nature’s fury on the lee side of hills, or in forests or arroyos. In bad times, they found no relief from rain or snow, sun or flies.


Now, by and large, we find shelter in airtight, climate-controlled boxes. We are comfortable in shorts and T-shirts during the cold of winter or in our flannel shirts in the heat of summer. Do our animals need the same climate-controlled environment that we call home? No, they don’t.


So, before you get ready to build your dream barn, ask yourself if you actually need a building. Seriously. The cost of building a barn or stable is very high, and you may not need one at all. As our ancestors knew, livestock don’t necessarily need a permanent building. If your animals will be having their babies on pasture during the spring flush (the early part of the grass-growing season), and if they have shelter from wind and sun, they can get along pretty well without buildings, or they can use portable or temporary structures. Windbreaks and shade structures are easier to build and cost far less than a barn. We have raised all kinds of animals for decades and have done without a barn more often than not.


If, on the other hand, the babies will be born in winter, you will need some animal housing, and small animals (chickens, turkeys, ducks, rabbits) must have some kind of building to keep them safe, especially at night, from marauding neighborhood dogs or scavenging coyotes, but it can be a small and inexpensive shed.


Admittedly, buildings often make our lives easier. Taking care of a sick animal in January is much less onerous in a barn than out on pasture during a blizzard, and having an organized building with storage for feed, tack, tools, and equipment, along with a couple of pens for animals that need special attention, is wonderful. But not having a barn doesn’t mean you can’t successfully raise some happy animals.


ANIMAL WELFARE


As agriculture has moved to an industrial, or factory-farm, system, with vertical integration (one company controlling the animal from birth to the consumer’s plate) and confinement as its cornerstones, animals have come to be treated like machines. Two hundred thousand hens may occupy a single building at an egg farm, each allotted less space than the page you are reading, and hogs are typically raised in a building the size of a football field, with thousands of animals crammed inside.


The impacts of factory farms include cruelty to the animals, environmental problems that reach far from their source, and social problems for rural communities that lose their base of small, independent farmers. To deal with health problems associated with large confinement operations, factory farms routinely use antibiotics, exposing consumers to minute doses of these drugs, which is believed to contribute to the reduced efficacy of many antibiotics in treating human illness. These issues have helped spur strong support for animal welfare among consumers, and small farmers have an advantage in that they can market humane animal treatment to great advantage.








Factory Farms and the Environment


In 1950, there were 2.1 million farmers selling hogs in the United States. Fifty years later, in 2000, there were fewer than 99,000. Yet, while the number of hog farmers has decreased, the number of hogs produced has remained roughly the same. The difference is that the average number of hogs per farm has increased dramatically, from 31 per farm to 1100 per farm.


Today, there are 105 farms producing more than 50,000 hogs each, accounting for 40 percent of the U.S. hog inventory. And four corporations account for 20 percent of total U.S. hog production.


A single hog, raised industrially, produces 1.9 tons of manure per year. A typical 5000-hog factory produces 9500 tons of manure per year, or nearly 26 tons per day — about the same amount generated by a small town. But a town would have a sewage-treatment plant, and traditional, small-scale hog farms integrate manure into the farming system by composting it and using it to fertilize fields, without nutrient runoff. Hog factories, on the other hand, store these massive amounts of waste in open lagoons or, increasingly, in concrete cisterns under the hog factory barns.


When this manure runs off the land or leaks into waterways, fish kills can occur. Local well water can become contaminated, and massive swarms of flies can emerge. What’s more, odors from lagoons can make being outside unbearable for people who live near a hog factory.


Iowa, which produces 15 million hogs a year (more than any other state), constitutes only 5 percent of the Mississippi River watershed but contributes 25 percent of the nutrient pollution to the waterway. Nutrient pollution has created a 7000-square-mile (and growing) dead zone in the Gulf of Mexico [a dead zone is an area that doesn’t have enough oxygen in the water to support the native sea life].


The cumulative impact of many smaller spills can be equally harmful. In 1999 alone, one of the largest pig farms in the United States was responsible for 25 liquefied manure spills and discharges in Missouri. More than 224,000 gallons of manure and wastewater were discharged during these spills. (The Humane Society of the United States, “Communities and the Environment.” http://hsus.org/ace/15084 [accessed Feb. 10, 2004]. Reprinted with permission; © 2004.)





[image: Image]








The Five Freedoms


Animal welfare advocates support the five freedoms for domestic animals:


1. Freedom from malnutrition


2. Freedom from discomfort


3. Freedom from disease


4. Freedom from fear or distress


5. Freedom to express normal behavior





Stress and Fear


When animals are stressed or scared, they demonstrate physiological and behavioral changes, ranging from increased respiration to aberrant behaviors like cage biting or fighting. Healthy, happy animals, on the other hand, tend to exhibit few of these changes. Dr. Temple Grandin, a renowned animal scientist at Colorado State University, says that animal cruelty falls into two categories:


CATEGORY 1. ABUSE AND NEGLECT



These are abuses that good livestock producers would not tolerate. They are animal cruelty abuses such as dragging downed crippled cattle, rough handling, throwing baby dairy calves, beating an animal, starving an animal, failing to provide shelter, or shackling and hoisting an animal prior to ritual slaughter. Almost all problems that occur during handling, transport, and slaughter of livestock are category 1 abuses. I estimate that over 75 percent of all livestock producers, transporters, and slaughter plants do a good job of preventing these abuses. However, 10 percent allow category 1 abuses to occur frequently and another 10 percent occasionally have problems with animal abuse. This is an area where the industry needs to clean up its house and take action against the bad operators.


CATEGORY 2. BOREDOM AND RESTRICTIVE ENVIRONMENTS



Whereas the animal welfare issues in category 1 concern obvious animal abuses and cruelty, the issues in category 2 do not involve pain. Category 2 welfare issues are animal boredom and abnormal behaviors, which may occur in barren environments that do not provide adequate stimulation. Examples would be gestation stalls for sows, veal calf housing in individual stalls, and chickens in cages. (Temple Grandin, “Dr. Grandin Speaks Out on Animal Welfare Issues.” http://www.grandin.com/welfare/welfare.issues.html. [accessed Feb. 10, 2004].)


Thankfully, I have rarely seen the category 1 abuse Dr. Grandin describes, but I have seen many examples of category 2 abuses on farms and in backyards. Although perhaps less repugnant than category 1 cruelty, boredom and restrictive environments are cruel nonetheless. Simple steps — such as providing adequate space and an opportunity to go outside; light, airy quarters; and opportunities for socialization with other animals — can go a long way in reducing boredom


Understanding Animals


Understanding how animals respond to their world through their senses will help you understand what causes stress and how it can be minimized through effective housing design and management. Livestock species are prey animals and, as such, they have developed senses that help them find food and shelter, navigate around their range, and, most important, avoid predators.


Most farm animals have a wider field of vision than humans, which allows them to see predators moving in on them from almost any direction. Their eyes are large relative to their head size and are located on the sides of the head, allowing them to see different views with each eye. (The one exception is the pig, which, as an omnivore, has eyes very similar to our own.) In spite of the wide field of vision, most animals have a blind spot directly behind them, so use caution when approaching animals from the rear.


Visual acuity is the most relied-on sense for prey animals, followed closely by hearing. New items in a pen or barn — say a jacket hanging over a rail or a shovel lying in the middle of the walkway — can cause a fear response. Loud, sudden noises and high-pitched sounds also cause a fear response in most animals.


Like people, animals have a natural curiosity about the world around them, and they tend to use their senses of smell and touch to investigate. Through touch and smell, they identify their offspring and herd mates and explore new things, like a tractor parked in the pasture and a new type of feed.


Most animals adapt quickly to new things if given the chance to investigate them, so be sure to allow for investigation. Whenever you introduce them to something or someplace new, let them take their time checking it out. An animal with a calm disposition that has never suffered from extreme human-caused fear may seem to immediately accept the novel in its world; animals that are high-strung or that have had bad experiences may require some time to settle down and accept what you have introduced to them. Be patient to avoid risk of injury to you or your animals.


SAFETY


The first consideration in animal housing is safety for you and your animals. Tripping and falling are the most common types of accidents. Floors should have a nonslip surface. For example, if animals will be expected to walk on concrete floors, the concrete must be grooved for traction (½-inch-deep grooves work well), coated with a nonslip coating, or covered with rubber mats or deep bedding.


Space should be provided so that tools and equipment can be stored out of walkways, and storage areas (especially those where feed, medicines, or chemicals like cleaning supplies are stored) should be constructed so animals cannot access them. Walkways should be at least 10 feet wide for large animals, such as horses and cattle, and 7 feet wide for smaller ones, like sheep, goats, pigs, and llamas.


It is critical that electrical installations be inaccessible to animals, and systems must be designed for the humid and dusty conditions typical in barns and stables. Lighting should be adequate for you and your animals to be able to move with clear vision. Light fixtures should be installed so that lighting is even and diffuse; the fixtures should have protective, break-resistant covers that prevent dust and moisture from corroding wires and causing shorts. The electrical system should be well grounded and have adequate load capabilities for the tools and equipment that will be used in it. Use ground fault circuit interrupter (GFCI) plug receptacles. Appliances, such as radios and coffeepots, should be unplugged when not in use.


Fire prevention is an important consideration in animal housing. Barns are often full of highly combustible materials, like hay and straw. A carelessly discarded cigarette or match, an electrical short, or a hot engine can set off a conflagration in no time. All barns should have fire extinguishers placed near each door. Consider installing a heat-and-smoke sensor with an alarm mounted outside the barn and one in the house. This new type of sensor picks up a sudden increase in temperature, even if smoke is not yet detectable. Barns can also be designed to include sprinkler systems.


All construction should be done so that there are no protruding nails or exposed metal edges. Gates should have secure latches, yet they should be easy for you to open with one hand or when wearing heavy gloves. Paints and wood preservatives need to be carefully selected, as many of these products can give off toxic fumes or may be toxic if ingested; bored animals often chew on exposed wood.


OTHER CONSIDERATIONS


There are a number of other points to consider in designing animal housing that will contribute to the general health and happiness of your animals. I firmly believe all animals should have access to pasture or outdoor pens, which is the easiest way to avoid the boredom of category 2 abuse, but those that will spend a significant amount of time in a building need sufficient space, clean air and good ventilation, clean water, comfortable bedding or flooring, and freedom from excessive noise. Handling facilities, to ease moving animals into and out of buildings and for quarantining new animals, are an important component of an overall building plan.
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AIR QUALITY AND HEALTH


Nothing can kill an animal quicker than being locked up in a poorly ventilated building. Animals in a barn give off moisture and gases such as carbon dioxide and methane as part of their respiratory and digestive functions. Manure and urine add ammonia, hydrogen sulfide, and carbon monoxide to the air. Dust from bedding and feed adds particulates to the air that aggravate respiratory passages and may host allergen-producing molds. And pathogenic bacteria and viruses can survive in moisture-laden air for long periods.


Ventilation systems can be either natural or mechanical. They should be designed to remove excess moisture and contaminants, prevent drafts, and maintain comfortable temperatures for the age and class of animal spending time in the barn. They should also have both inlets for bringing in fresh air and outlets for removing stale air. The best ventilation occurs when there is a good balance of these two types of vents. (See page 32 for more on ventilation.)
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2. PLANNING
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Although pre-project planning isn’t a great deal of fun, if you are investing in permanent structures, it’s important to spend some time on planning. In fact, it is probably the best investment you will make on a major construction project. It saves money by avoiding costly mistakes and also time, that precious commodity we never seem to have enough of. Planning is a process, but it’s easy if taken in a step-by-step fashion.


MONEY MATTERS


Because Ken and I have been self-employed for the last couple of decades and are outside the 9-to-5-job-with-a-good-paycheck world, money is always on our minds. We live very well and happily in a place we love, but all capital expenditures require serious thought and debate. As I said in the first chapter, you may not even need animal housing, or you may be able to get by with something small, temporary, or portable, but if you decide you want a barn or stable, remember that the costs don’t end when the project is done.


As you consider the cost of your project, also consider the following long-term expenses:


Interest on borrowed funds can be with you for years. Even with low interest rates, a twenty-year loan can easily double the cost of your investment, so try to pay off debts as quickly as possible — and shop around for the best rates. Tying a loan to your mortgage will give you the best rate but will also extend the term. Most mortgages have early-payment options, and by paying a little extra each month, you can significantly reduce the total cost over the life of the loan.


Property taxes, which are assessed based on the property’s actual value, help pay for local government services and schools. Permanent improvements add to your property’s value, so you will pay additional taxes on them; temporary or portable units are usually exempt from property-tax assessment, but local governments may have a “business personal property” or real property tax in place that could apply to these structures if they are accessories of an operating commercial enterprise.


PREPARING AN ESTIMATE


For most loans, you will need to prepare a cost estimate before you apply, but even if you are funding the project from cash on hand or a credit card, producing an estimate is a valuable exercise. The table that follows may help you in preparing your estimate.


Estimate Essentials
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THE COST OF BORROWING


These two graphs illustrate the impact of various loans on monthly payments and on total payments over the life of a loan. We are assuming in this example that someone is borrowing $40,000 for a barn project, and we compare three different interest rates (5%, 7%, 9%) and four different payment periods (5, 10, 15, 20 years). As the term of the loan (in years) increases, the payment per month drops dramatically, but the total payment over the life of the loan increases just as dramatically.


If you have access to a computer with Microsoft Excel, you can make comparisons for different rates and terms you are considering by doing the following: In column A, enter the amount that will be borrowed; in column B, enter the interest rate divided by the annual payments (for example, a 5 percent loan with monthly payments is entered =5%/12; a 5 percent rate with quarterly payments is entered by keying =5%/4); in column C, enter the term in payment periods (for example, 5 years of monthly payments =5*12; 10 years of quarterly payments =10*4). Now in column D, enter the following formula: =PMT(B1, C1, A1). This will be the amount of your payment (not including taxes, reserve payments, or other fees that may be associated with a loan). To get total payments for the life of the loan, set up an equation in column E that will multiply the result in column D by the number of payments: =D1*C1. (To apply formulas to successive rows, click on the cell, place the cursor over the black square in the lower right corner of the cell, then click on it and drag it down.)


You can do the same thing with Lotus 1,2,3, but instead of keying in the equals sign, key in the at symbol (@) and enter the order of functions in the parentheses as A1, B1, C1. Thus, you would enter @PMT(A1, B1, C1).
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Maintenance is an expected and ongoing cost. Early in a new building’s life, this cost may be minimal, but rest assured it will crop up quickly and grow over time. With their chewing, kicking, and bashing, animals can be hard on buildings. Moisture in animal housing causes deterioration of wood and rusting of metal surfaces.


Utilities can eat a healthy chunk of your income, particularly if you will be using fans for ventilation in a confinement building. A dairy farmer friend of ours in Minnesota knocked off about $1000 per month from his summer utility bills when he went from a confinement to a grass-based operation: his cows were out on pasture most of the day and so he wasn’t running large ventilation fans all day long.


Insurance costs come with permanent structures, but by speaking to your agent ahead of time, you may discover ways to reduce these costs. For example, most insurance companies offer discounts for buildings that include smoke and heat detectors.


Depreciation is the “costing out” of an asset over time and is largely a tax-related issue (a building constructed as part of a commercial agricultural enterprise can provide a depreciation tax deduction), but savvy businesspeople know that depreciation also has a planning component to it. As an asset depreciates off the books, its replacement or renovation becomes a factor, so businesses often “bank” depreciation as they take it, thus allowing the replacement or renovation to take place with cash when the need arises.


Opportunity cost is the amount you could earn with the money otherwise tied up in a building were it invested elsewhere. Treasury bonds are a good benchmark for safe earnings; they provide a secure, minimal return on investment. Calculate your opportunity cost by figuring how much interest you would earn if you invested the money you are considering spending on a building.


SITE SELECTION


Begin the planning process by collecting maps and aerial photos of your site. They will supply you with a wealth of information on soils, drainages, and other natural features. Next, draw a working site map to scale: show the property lines, existing structures, roads and driveways, public utilities, prevailing wind directions for both winter and summer, and such natural features as ponds, wetlands, hard-rock outcroppings, and slopes.








TIP


Find topographical maps and aerial photos of your site at TerraServer, a service operated by Microsoft in partnership with the U.S. Geological Survey. (See resources for Web address.)





Wetlands larger than one acre are protected by federal laws and require a 404 permit to drain or fill, and you don’t want to go there. Even if there are no regulations protecting small wetlands in your area, it is best to avoid them: build in a wetland and you will have a permanent drainage problem and possibly animal health problems, such as foot rot and mastitis, that commonly occur on poorly drained soils.


Large rock outcroppings always increase construction costs, so avoid these areas, too, if possible. Slopes of up to 8 percent are fairly easy to build on; although you may incur additional expenses excavating and preparing a site on a slope, building into or downwind of a slight hill can reduce the effects of winter winds. On slopes of between 8 and 16 percent, you will incur significant additional costs for engineering as well as excavating and shoring. Slopes greater than 16 percent are challenging and therefore very expensive to build on.


Topographical maps indicate road classifications, bodies of water, and land elevation. (Reprinted from Smithsburg Quadrangle, U.S. Geological Survey, 1994.)
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Sources of Maps and Aerial Photos


When beginning your planning process, acquire as many informational maps of your site as you can. Soil and topographic maps are especially helpful. The following sources might be able to supply you with pertinent maps for free or at a low cost.


• Local governments (counties, towns, fire districts) have maps that show roads, section lines, and property lines.


• Local conservation district offices, Natural Resources Conservation Service (NRCS) offices (a U.S. Department of Agriculture agency), and Cooperative Extension Service offices have soil maps and may also have maps showing vegetation types.


• State foresters


• State mineral offices


• U.S. Geological Survey


• U.S. Coast Guard if your property borders navigable waters
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Draw a working site map for planning purposes that shows property lines, existing and proposed structures, roads and driveways, public utilities, prevailing wind directions for both winter and summer, and such natural features as ponds, wetlands, hard-rock outcroppings, and slopes.


In the best of all possible worlds, your home is located at a higher elevation than the housing for your animals. A higher elevation gives you a view so you can see what’s going on with your critters from the comfort of the house, and it reduces odors and the risk of water contamination and flooding. Typically, barns are located at least 300 feet from the house and downwind of the prevailing wind direction. Small chicken coops, rabbit sheds, and kennels should be at least 75 feet from the house.


Animal housing shouldn’t be built in a wooded area, and, in fact, to protect against fire danger, it should be set back at least 50 feet from trees. This will provide an opportunity for a fire traveling through the crown of a forest to drop to the ground and cool off. If your barn is immediately adjacent to a heavily wooded area and a fire approaches, it will consume your barn. If you live in forested country, talk to your state forestry office about defensible space recommendations. These include things like the best building materials for fire resistance, driveway construction considerations for fire truck access, and removal of “fuels” like wood piles and brush from around buildings.


Water and Sewerage


Your animals will need a good supply of drinking water, which can come from a municipal water system, a private well, spring, pond, or creek. Unless you live in an area where there is no risk of water lines freezing, bury lines from the well to the barn below normal frost depth, and include a drainage valve on the barn’s water supply line so water can be drained from pipes in the building.


Installing yard hydrants is a relatively cheap investment if done when new water lines are being run but an expensive one as an afterthought. Unlike a water pipe with a hose bib attached, yard hydrants are designed to weep water back out of the hydrant between uses, which prevents ice from traveling into the main water line.


Check with your local health department about what the minimum setbacks are for water and sewer components, and consider them minimums. The cost of cleaning up a contaminated water supply will be far greater than the cost incurred to protect the water supply in the first place, so keep all animal yards and buildings (even dog enclosures) away from a wellhead. If you will be drilling a new well for a barn, do so in an elevated area upslope from the barn and any heavily used loafing areas or holding pens. If your county or state has no minimum setbacks from a well, consider 100 feet the absolute minimum.


If you are considering milking cows, goats, or sheep for commercial purposes, your barn will need a plumbed milk room with its own septic system. You’ll also need a septic system if the building will have a restroom. If you are springing for water and septic anyway, consider including a janitor’s sink, a washer/dryer, and a shower in the restroom. Being able to shower after a particularly nasty job, or to wash overalls and work clothes, barn rags, saddle blankets, and the like in the barn, is quite a boon.


[image: Image]


If your site is near a stream, river, or lake, allow at least a 200-foot setback from the shoreline to your buildings. To minimize pollution and bank erosion, keep this strip in permanent grass. And check into flood insurance.


Drainage


Design roads and buildings on higher ground to prevent flooding, and slope soils slightly away from buildings: muddy barnyards can lead to animal health problems like foot rot and mastitis, and excessive moisture around buildings can lead to failure of their foundations. If structures must be placed in low areas, use “French drains” (perforated pipes buried in a gravel bed that pick up water underground and funnel it out of the area) and gravel or compacted road base as fill to reduce mud. Water can be diverted from buildings by using an earth ridge, terrace, or concrete curbing.


Try to direct runoff to well-grassed, permanent pastures. If you can’t move runoff to a grassed area, construct a small, rock-lined drainage pond downslope. Don’t allow runoff to approach wells, buildings, or a neighbor’s property.


Your local conservation district office, Cooperative Extension agent, or Natural Resources Conservation Service officer can often provide no-cost or low-cost assistance for drainage design, and the NRCS may offer a cost-share program for drainage control if you qualify.


[image: Image]


French drains are used to move water away from footings and buildings. Set immediately next to a footer (A), they reduce cracking in concrete. Set a little farther away, they reduce muddy areas in the barnyard. In areas with clay soil, set landscape fabric around the edges of the trench and backfill with clean gravel to prevent the pipe from becoming clogged (B). In areas subject to extreme winter temperatures, place a layer of closed-cell styrene insulation board over the drainage way to help the drain stay open and workable in the spring.



Soil Types


Different soil types have different load-bearing capacity, or ability to disperse the weight of a structure over a given area. Bedrock has the greatest load-bearing capacity, at as much as 40 tons per square foot, and mucky clay soils have the lowest, at about a half ton per square foot. The final design of your building’s foundation will depend on the soil’s ability to bear the weight of the structure. In areas with unstable soils, you may need a professional engineer to design your structure’s foundation. Although bedrock has high load-bearing capacity, it can make installation of underground utilities, like water and sewer lines, a real nightmare.


Soil information is available for many areas of the country from the NRCS office. Call your local NRCS office to find out if it has soil maps for your site.


Sun, Wind, and Snow


In hot climates, choose sites that minimize solar exposure, such as adjacent to trees that block the southern exposure, and place buildings with their shortest side (elevation) to the south. Low rooflines and overhangs on the southern exposure will help to reduce inside temperatures. Place open-faced structures with the opening aligned in the direction of summer breezes for natural cooling.


For cool climates, do the opposite and place buildings so the longest elevation is exposed to the sun. Block winter winds with natural features such as hills and woods or by growing or constructing a windbreak.


Wind can be your friend, helping to naturally ventilate buildings, but it can also be your enemy: think about your downwind neighbors! One of the quickest ways to start a feud is to subject your neighbors to “eau de manure” with any regularity. The more animals you have, the bigger this problem becomes. Wind can also damage buildings and kill animals, particularly very young animals. As you plan, try to site buildings so the prevailing wind moves odors away from you and your neighbors, and consider where windbreaks (natural or man-made) can be incorporated to protect your animals.
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WATER REQUIREMENTS FOR OPTIMAL ANIMAL HEALTH
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