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Meredith Leigh 

How to Build an On-Farm Smokehouse 
 

Great Big Ideas & Takeaways:  
 

• How to build a smokehouse for under $400.  
• Blueprint for Leigh’s homemade smokehouse—how it was built.  
• See photos of the smokehouse build in progress.  
• The #1 smoking method that Leigh recommends for ease & health benefits.  
• Tips for preparing your meats for smoking.  
• The difference between cooking with smoke vs. grilling and barbequing. 
• Cold, warm, and HOT smoking:  what’s better?  
• Troubleshooting your smokehouse—common problems discussed!  
• Managing condensation:  tricks and tools to make it easy.  
• The art (and science) of controlling temperature in your smokehouse.  

About The Speaker:  
 
Meredith is a farmer, butcher, chef, and author of The Ethical Meat Handbook.   She has 
developed a farmer co-op, founded and catalyzed non-profit ventures, grown 
vegetables, flowers, and meats, owned and managed a retail butcher shop, and more.  
 
Above all, she is committed to real, good food as a means to connect with people, 
animals, and plants, as well as learn new skills, create intentionally, stay inspired, and 
experience deliciousness. 
 
You’re Invited To Learn More Here: 
http://www.mereleighfood.com  
http://www.mereleighfood.com/book  
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Marjory: Hello. This is Marjory Wildcraft and you're attending the Mother Earth News 
Online Homesteading Summit. Our next presentation is with Meredith Lee, who 
is going to show us how to build an on-farm smokehouse. Really, some great 
nuts and bolts practical, this is the way you do it, you've got to have it at this 
angle and use these materials kind of thing. I love it. 
 

 A little known fact about Meredith was she was a vegan and that now she is not 
only eating meat, but butchering meat, and teaching other people how to do it. 
For the past 13 years she's worked as a farmer, a butcher, a chef, a teacher, a 
non-profit executive director and writer, all in pursuit of sustainable food. She's 
developed a farmer co-op and founded and catalyzed non-profit ventures. She's 
grown vegetables, flowers, and meats, owned and operated a retail butcher 
shop, and a lot more. On top of that, she's a single mom. This is really just an 
amazing woman. 
 

 She's also the author of The Ethical Meat Handbook, a complete guide to home 
butchery, Charcuterie, and cooking for the conscious omnivore. Above all, she's 
really committed to real, good food as a means to connect with people, animals, 
plants, to learn new skills, to create intentionally, and to stay inspired and to 
experience deliciousness. 
 

 Watch Meredith show us how to build an on-farm smokehouse. This is just a 
very well done presentation. 
 

Meredith: Hello. We're going to be talking today about building an on-farm smokehouse, 
and there are multiple ways to do this, but we're primarily going to be focusing 
on cold smoking. Just to start, I wanted to clear up some discrepancies, because 
while design of the smokehouse is really important there is some things about 
cooking with smoke that we need to understand in order to design an effective 
smokehouse. 
 

 To be really clear, smoking is not the same thing as barbecuing, but barbecue as 
a product is usually cooked with smoke. Grilling is absolutely not smoking, it is a 
high-heat application that traps flavors and applies a bit of smoke flavor to the 
outside of a product, but true smoking is when a product is smoked on the 
inside as well as the outside, completely. 
 

 It's important to understand that the smoking is not just for flavor. When we're 
truly smoking we are preserving as well, because smoke itself, wood smoke, has 
antioxidant properties and antimicrobial acids. These give the wood smoke itself 
a low pH, making it a preservative, in and of itself. That, coupled with the slow 
dehydration of the product over time in a cold smoking application makes 
smoke particularly preservative. 
 

 Types of smoke, there are generally recognized three different types of 
smoking. The first is going to be our focus today, that's cold smoke. This is 
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typically recognized between 68 and 85 degrees Fahrenheit. That is the 
temperature of the smoking chamber itself, around the meat, obviously not the 
temperature of the fire. 
 

 In cold smoking, smoke is light, intermittent, and it preserves rather than cooks. 
When I say light smoke, I'm talking about, it's cooled off so that its most delicate 
compounds remain. You can see it, you can smell it, you can taste it. It's quite a 
different quality smoke. 
 

 By intermittent, I mean that the fire might not necessarily be constantly 
smoldering. The classic example I use of this in classes is, you know, this is the 
Laura Ingalls Wilder type of smoking where they put a hollowed log, they stand 
it up on-end, the put a fire on the bottom, they put the meat in the top, and 
mamma comes and starts the fire in the morning and goes about her day and if 
the fire goes out that's okay. She comes back the next morning, she starts 
another fire. Over time, the food is preserved. 
 

 The next type of smoking is called warm smoking, that occurs between 85 and 
140 degrees Fahrenheit. It's sort of a middle ground. Smoke is moderate, 
relatively consistent, and the product is often cooked while it's smoked. This is 
in some ways harder to achieve, I think, than either cold or hot smoke, because 
it's this delicate middle ground. 
 

 Then there's hot smoke. This is 140 to 220 degrees, I'm not really sure of 
anybody who smokes that hot. It's more like 180 to 200, I think. Smoke is heavy 
in these applications, it's consistent, the product is absolutely cooked as it 
smokes, and oftentimes, the smoking time is governed by how quickly the 
product cooks. This is just good guidelines to have in order to understand what 
we're working with. 
 

 We want to talk about cold smoke in particular because that's the smoker that 
I'm sharing with you, but also because cold smoke is special. It's an excellent 
preservative combined with curing, particularly for fatty foods like meats and 
fish and fish. 
 

 Cold smoke can be low-maintenance. If I build the smoker properly, I'm not 
going to need to babysit it and because, if I know that humidity and ventilation 
and those types of things are going well, even if the fire goes out it can be 
restarted, and it's a slow process. Smoking times are going to be longer. 
 

 Cold smoke imparts better flavor. As i mentioned earlier, because the smoke is 
cooling as it travels to the meat, then the volatiles and the compounds are going 
to be very delicate and they're going to be very complex once they reach the 
food. It's just a different flavor. Hot smoking is certainly delicious, and it's 
scientifically absolutely different compounds are flavoring the meat in the hot 
smoking application as opposed to a cold smoking application. In my opinion, 
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cold smoke imparts better flavor. 
 

 Cold smoke is also associated with fewer health concerns. There are a couple 
different compounds that have been associated with human health concerns in 
smoking, and because of the environments that we need to create for cold 
smoke, enclosed fires, indirect sheets, optimized moisture, et cetera, then we're 
finding fewer of those compounds in the food. 
 

 In my opinion cold smoke just allows for more versatility in cooking, because the 
smoke is delicate, it is easy to do, to flavor cheeses this way, it's easy to smoke 
vegetables. Things like tofu, because of the preservative factors of it, it's very 
effective for meat and fish, but the applications are much wider, and because of 
the preservative factors, if you're curing is happening before smoking, then you 
don't necessarily have to cook items. Obviously that assumes that you know 
what you're doing when it comes to salting and preserving, which we can touch 
on a little bit. 
 

 Perfect segue, important reminders here that cold smoked meats should be salt 
cured first, and I've provided some resources at the end of the presentation if 
you'd like to learn more about this. My book The Ethical Meat Handbook can 
help you with that. Note that cold smoked items may need to be cooked after 
smoking, so in general, that's the recognized directive, that cold smoked items 
are not cooked in the process and will need to be cooked afterwards. 
 

 There are situations in which curing and preservation are thorough enough in a 
cold smoking application that this isn't necessary, but it's helpful to just throw it 
out there. Just know that there are some complexities to this form of cooking as 
a form of preservation that exist regardless of your smokehouse design. 
Obviously, your smokehouse design is going to lend itself to smoking, but your 
weather outside and the type of wood and how you manage your fire is going to 
impact flavor and success just as much as smokehouse design. You need to 
understand smoking, certainly. Not only to inform the smokehouse itself, but 
also to use it well. 
 

 In order to do that we'll just do a quick overview of what happens when wood 
breaks down. The flavors that we enjoy in smoked foods come from the primary 
components of wood, which are cellulose, hemicellulose, and lignin. Without 
going into a whole lot of detail about that, just know that these are the 
compounds responsible not only for the flavors in smoked foods, but for the 
preservative aspects of smoke itself. Creating proper environment for these 
components to break down enough but not too much is what good smoking 
comes down to, basically. 
 

 Pyrolosis, which is the breakdown of organic compounds through burning, it 
releases from cellulose, hemicellulose, and lignin not only flavors but also 
antioxidants and antimicrobial acids. If these items are released and if they're 
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broken down too much through hot fires or super long smoking times, then it 
can break the compounds too drastically and create bitter or off-flavors. 
 

 It's also important to note that lignin, cellulose, and hemicellulose vary a bit by 
wood species. Another example is that in wood bark, lignin content is higher. 
For example, higher lignin woods tend to burn hotter. That doesn't mean not to 
use them and not to use bark but it does mean that you'll have to have a better 
sense of your temperature in the firebox as well as the smolder of your fire. 
 

 Just know that the fire temp and the moisture within the wood, and the 
humidity in the smoker are going to affect your flavor. With the smokehouse 
design that I'm sharing, you'll need to play with it a bit and understand how it's 
working in order to have the best results. 
 

 That said, there are absolutely not that many requirements for building a 
smokehouse, and this is a very simple thing to do. The minimum requirements 
for a smoker are that it has to hold smoke, and it has to maintain the 
temperatures you want. Those are really the only two requirements, especially 
for cold smoking applications, like the ones we're covering today. You see 
examples everywhere, over the internet of people making smokers out of 
refrigerators, I've made a smoker out of terracotta pots, and these are all fine. 
They're all good as long as they hold smoke. Where you run into problems with 
some of those is that the temperature can be a bit volatile. 
 

 Depending on your overall plans, if you're here listening to this and you're not 
primarily interesting in cold smoking, you may want to be able to cook your 
product as well as smoking it, so that may be a requirement for you. I added it in 
here just in case. 
 

 The basic components for our cold smoker are going to be your fire source, 
often called the firebox. Your smoking chamber, this is where the meat goes, or 
the vegetable or whatever product you're smoking. You'll need smoke sticks or 
screens. These are rods or screens inside the smoke chamber where you can 
hang your product or spread your product out and let the smoke hit it. You 
absolutely need draft controls. A lot of your temperature control as well as 
humidity control is going to have to do with ventilation. You've got to plan that 
in ahead of time. 
 

 The guiding considerations, absolutely number one, for anything that you're 
going to build on your farm is what do you want it to do? You have to 
understand that before you start thinking about where you want it to go and 
how you want it to look, and many of us have probably learned this the hard 
way, on the farm. Today we're talking about what we wanted to do is we want a 
smoker that will provide cooled, complex smoke to a decent amount of food 
product. That feeds into the next thing. The temperatures we want it to keep, 
we don't necessarily need it to get super-hot. We maybe actually worried it 
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getting too hot, in the smoke chamber of our smoker, depending on the outside 
temperatures in our North Carolina climate. 
 

 We need to decide on the size and the type. The type that we're talking about 
today is a smoker with a separate firebox, and this is the oldest, most traditional 
type of cold smoker. Tried and true. We have not deterred too much from 
original designs, because there really isn't a need to do this. 
 

 The size is determined by us just as a starter size we have a three by three 
smoke chamber. It's three foot by three foot, so it's rather small. The location 
we chose to place ours on a slope, and you'll see that in the next slide. 
Materials, we really sought to use as many salvaged materials as possible, to do 
this on the cheap, which was great and worked out well for us. 
 

 We definitely put a lot of time into thinking about draft or the coal and the 
smoke and ventilation. I'll show you where we built in damper and set the angle 
of everything to facilitate good air-flow. We spent time thinking about our fuel 
and we will continue to do that. As I mentioned before, the lignin content or the 
moisture of the wood is going to be really important in success of the smoking 
process. 
 

 We also thought a bit about cleaning. We want good access to both the firebox 
as well as the smoke chamber. We also want to manage our fires to make sure 
that we're not having a lot of gross creosote buildup and other things. These 
were our main guiding considerations when we built this smokehouse that we 
now have. 
 

 This is a diagram of our smokehouse. I'm going to start down at the right, at the 
firebox which is really sort of a fire barrel. We got a 55-gallon metal drum and it 
has a ring and a lid. We have welded a door for access. This is where we start 
the fire. On that door we've welded on dampers, for draft control that is 
absolutely adjustable so we can increase air flow, we can decrease air flow. 
 

 On the back of the barrel, we installed a flange and a piece of six-inch stovepipe. 
We've installed that stovepipe at an 80-degree angle off the back of the barrel. 
That's important because of draft. As you'll see that stovepipe's coming off at a 
bit of an angle. Then we've attached it to an eight-foot steel pipe, and again, all 
the piping is roughly six inches in diameter, which is a good size. The pipe is 
buried underground on a natural slope. That is attached to a welded stovepipe 
elbow that we put together. That then turns and goes directly up into the 
smokehouse. 
 

 Around that elbow that's coming out of the smokehouse we poured a three foot 
by three-foot concrete pad. Then we framed up a smoke chamber with lumber. 
 

 Built a door, stuck it on there. We built a standard roof, it's shingled. On either 
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side of that roof we have screens for ventilation. depending on the type of year 
in our climate - we're in North Carolina, we're a bit humid sometimes - I'm 
arguing for a bit more ventilation. I think sometimes the humidity in our smoke 
chamber is a little bit high. In that case we may just want to put a stovepipe 
coming out of the top of the roof so that we can have some extra ventilation, 
but we're going to keep monitoring this. We know that we, in a cold smoking 
application we want the humidity to be 75 to 85 percent, so we're going to 
absolutely measure that with a cheap humidistat, hydrometer. That's no 
problem. 
 

 You see that I didn't really complete this slide, but I wanted to share with you a 
bit of our materials and costs, and you'll see at the end of this how completely 
simple this is, and if you have simple building skills and the right tools you can 
absolutely do this. I also wanted to share how affordable it was. Lumber we've 
paid about 100 dollars. Concrete and shingles were our biggest expense. 
Probably around 200 dollars. The drum itself was relatively ... I think it was 
pretty much free. The stovepipe was five dollars at a salvage yard. Gravel we'll 
probably pay 20 dollars or so, and miscellaneous supplies were probably 50 
dollars or so. We're under 400 dollars for the entire smokehouse and that's 
pretty incredible considering how much product we're going to be able to cook 
and preserve from its use. 
 

 Here's some pictures of our design and build-out process. At the top left you'll 
see the metal drum with the door that we've welded on. Word of caution: The 
railroad tie latch for this door is awfully creative and artful, but it gets very hot 
and it's not very easy to pull off, so I would urge you toward something a little 
more practical. 
 

 Below the railroad tie latch is the damper, and you can see it's got screw 
tighteners one either side so you can open it or close it to increase or decrease 
air flow. 
 

 Once we got that put together we did a burn in it. Unfortunately, you can't see a 
picture of the stovepipe coming out of the back, at an angle, but we did a burn 
in there just to see how smoke is pulling through and we were happy with the 
draft. The legs under it are just an old table frame that we had it propped up on 
for the trial burn, so don't pay attention to that. The barrel doesn't have any 
legs on it whatsoever. 
 

 The next step was to dig a hole, we used a backhoe for this process. I'd highly 
recommend that otherwise you're going to be digging for a while. We set the 
barrel into the ground and made sure it was level. This is really important and 
this is one of the reasons that I shared for welding the stovepipe off the back of 
the firebox at an angle. In order to create proper draft you're going to want a 
five to ten degree angle on the eight foot pipe as it slopes up the hill. It doesn't 
necessarily matter for your smokehouse to be on a natural slope, but it's 
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certainly going to help you and lessen the labor of building the smokehouse. We 
put that stovepipe off the back at a particular angle so that it would make easier 
for us in installation, so we know that if it's at 80 degrees and the barrel itself is 
level, then if we installed an eight-foot pipe flush with the stovepipe coming out 
of the back of the firebox we've achieved our ten-degree angle. That allowed us 
not to do a lot of crazy calculations and grading in the process of laying the pipe. 
It's worked really well. 
 

 Kick down now to the bottom left photo, this is a picture of the firebox, the steel 
pipe as well as the stovepipe elbow, fully installed and buried. The next photo is 
the smokehouse framed up around it. It did not have a door at this time. We've 
got a bucket there over the stovepipe just to keep ... We've got a lot of little kids 
running around, we didn't want them throwing things down inside of it. 
 

 We just put up some nice board and batten siding and the picture on the far 
right is the finished smokehouse during its first burn and unfortunately it was of 
the time of day where you couldn't really see the smoke coming out, but you 
can see the fire smoldering in the firebox with the lid now on and the door and 
damper and we were able to pull a decent amount of smoke. There was a lot of 
celebration that evening. You can't quite see the screen on either side of the 
roof but it is in fact screened and that's where the smoke comes out. 
 

 Common problems I thought I would share with smoking are going to be 
regardless of the smokehouse design, sometimes you'll have these problems 
just as you're learning to use it and that's absolutely fine. Give yourself time to 
learn your smoker and give yourself a break when you're smoking at different 
times of year because it's going to affect the smoking process. Common 
problems are going to be ventilation or airflow issues. You're either not going to 
be pulling enough smoke through from the firebox to the smoke chamber, and 
this is absolutely a draft thing. You'll either need to install dampers to pull the 
smoke better or a larger problem would be that your pipe is not at any angle 
whatsoever, but you won't have that problem because you've watched this 
presentation. 
 

 Other airflow issues can include a buildup of condensation in the smoke 
chamber. You don't have enough ventilation or airflow in there. If meat is too 
wet or too dry you're not going to get the proper flavoring, the proper browning 
reaction, and you can get some buildup of some nasty flavors. Absolutely, meat, 
if the surface of meat and other products is dry, the smoke is going to adhere 
better, but if it's too dry, then it's not going to work out as well. If it's too wet, 
you're going to have problems. You really need to monitor humidity and for best 
results monitor humidity, otherwise just be aware of what's going on inside the 
smoke chamber, if you visibly see condensation, you might want to get a 
humidistat. Stick it in there and just see what's happening. 
 

 That flows right into the next thing. Your smoking times might be a little bit off, 
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or you might find yourself confused about what's going on inside the smoke 
chamber if you don't have the proper humidity going on. Probably the number 
one issue that people ask me about and have issue with is temperature control. 
This is definitely the art in smoking. It's understanding how wood works; it's 
understanding how to achieve proper pyrolysis temperatures. 
 

 It's understanding how to cure wood, how to facilitate good smoking. If you 
really want to geek out about it, you can absolutely monitor your temperature 
in the firebox, your smoldering temperature, your pyrolysis temperature. We 
know that if we're using wood for cold smoke, wood with moisture from 16 to 
20 percent, and our temperature is around 750 Fahrenheit that we're going to 
have optimum flavor. Optimum release of those phenolic compounds, those 
flavors, those antioxidants, antimicrobials. Those are some guidelines if you're 
interested in that. 
 

 If you've got shooting flames, absolutely your fire is too hot. If your fuel isn't 
glowing, then your temperature is too low, in general. You want a glowing 
smolder, a low burn, in cold smoking. Mostly you control this with airflow. 
That's the biggest way that you're handling that. 
 

 In general, use untreated fuel. Get your airflow and your draft right to control 
that pyrolysis temperature. You're already using indirect smoke, you don't have 
an open fire. If you're optimizing moisture in the smoking chamber and in the 
starting fuel, you're going to have good success. 
 

 A few resources here for you. My book The Ethical Meat Handbook is a great 
place for you to start for curing meat, if you're interested in doing meat and 
salting meat and cold smoking it. There's a chapter in there about that. 
 

 Stanley and Adam Marianski, they're awesome. They have some books about 
preserving and fermenting sausages. They have a book called meat smoking and 
smokehouse design. It's a great book. I've used it extensively. It not only covers 
smokehouse design, and includes the design that we've used. It also talks about 
wet brining and salting meats and proper ratios for that. It's a good one to have. 
 

 There's a great blog post at The MAD Feed food enthusiast, if you don't know 
about MAD. You should probably follow them on Instagram or check them out. 
There's an awesome overview on smoking and particularly some really helpful 
graphics on pyrolysis, and combustion of wood as well as temperatures and 
flavors and stuff like that. It really explains it in an accessible way, so I've 
provided a link there. 
 

 If you would like to contact me, I'm absolutely open to it. My email is here. 
Follow on Twitter and Instagram I have lots of projects going on. It's fun to stay 
connected with everybody. Lastly if you'd like to share your own projects, I'd 
encourage you to Like the book on Facebook. It's a great place to share 
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questions or concerns or successes. That's facebook.com/ethicalmeatbook. 
 

 Thanks for listening and happy smoking. 
 

Marjory: Okay, well all you need to do is click on the button to the right there to get in 
touch with Meredith, and also pick up a copy of her book. She also has a lot of 
other resources on her website, there. Of course she shows and presents at 
Mother Earth News fairs all the time, so if you attend Mother Earth News fair 
where they have them across the country you'll get to meet her in person, 
shake her hand, give her a hug, say hi, tell her Marjory Wildcraft sent her and 
you heard her at the Online Summit.  Just click on the banner there to the right 
and you'll get in touch with Meredith. 
 

 We have so many great presentations and this particular Summit is, it's just 
been phenomenal, the outpouring that has come and I'm really, really excited 
that maybe you get to see some more. This is Marjory Wildcraft and I'll catch 
you on another one. 
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