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1. Hello all and welcome to another gardening workshop brought to you by the UC Master Gardener Program.  My name is Steve Boals, and I’ll be discussing one of my favorite, and sometimes painful topics – irrigation.  We’ll discuss the basics, and some tips and tricks learned through the years to help make your project a success and hopefully save you heartache, time and cost.
2.  Review Slide
3.  Review Slide
4.  Review Slide
5. I always like to start my sessions with a definition of the topic, and here I present the Merriam Webster definition of irrigation.  I think the most important word here is “artificial.  Here in California, we are blessed with consistent summer thunderstorm and high humidity, both which come with their own problems.  But for us, artificially augmenting our plant’s water intake is critical for growing most plants and trees.  Irrigation is critical, and so is the efficient delivery of water during our hottest months.
6. Throughout history, we have been focused on moving water for not only consumption and survival, but for the growth of plants for consumption.  Now I probably wouldn’t use an aqueduct today…although we have a modern aqueduct system here in placer….but as homeowners, we have a myriad of great choices, sometime too many, to water our gardens and landscape.  We will talk about those options today, and cover the following (next)
7. Irrigation is a massive subject, and in the short time we have today, I couldn't hope to touch everything you may want to know.  My guess is that today’s presentation will have parts that are familiar, and some that are hopefully new and helpful, but here are my goals:
8. We’ll cover basic terms and concepts and explore the components available for irrigation systems.  I’ll provide some simplified slides to help plan a new system, help you upgrade your current system or expand.
And throughout, I have woven in 20 years of success and failure, mine that is, on irrigating our 2-acre parcel, and hopefully help you avoid pitfalls and problems I have experienced.
So, let’s get started.
9. First off, let’s talk about the components of an irrigation system and some terminology.  These slides are not all inclusive, but I've focused on providing those that are critical and most commonly used.  Note: not every system will have all of these, but hopefully the list will raise awareness for you of what is out there and available.
10. Filters are often overlooked when using a domestic water supply, as it is assumed that it is contaminant free.  I recommend always using a filter of some type as calcium or rust build up or particles of any size can cause major issues with a drip system.  There are two main types of irrigation filters: mesh and disc.  Most home systems can use a mesh filter, they are cheaper and widely available.  The table on the slide shows the proper mesh size for the sprinkler of delivery type.  Disc filters are preferred for dirty water that has biological elements.  So, if you have ditch water or a shallow old well or cistern, this might be your best option.  Filters should be cleaned on a regular schedule or you can have blockages occur, typically on the hottest days.
11. Another important component that is overlooked quite often is the pressure regulator.  If you have a drip system, this is absolutely required, and without one, you could have a system blowout or rupture or drip tubing and components.  Typical water supplies from the home are in the 40-60psi range which is 2-6 times the rated max pressure for drip irrigation.  Understand that the system may not pop initially, but over time, with expansion and contraction due to heat and cold, weak points will eventually fail, and it usually happens when you are on vacations or gone for the day.  Always, always use one of these in your zones for drip.  They are easy to install, and some of the filters you buy have them internally to make it simple.  You can buy them threaded for a hose setup, or like the one on the right for addition to your pvc.
12. An anti-siphon, or backflow preventer, can prevent the movement of pipe, hose and tube water back into your domestic water supply.  Think about that soaker host in the garden where you just applied your special, almost patented mix of compost tea and fish emulsion flowing into your icemaker on a hot day, not fun.  Although there might be some health benefits….
You should have these on all your hose bibs and irrigation lines.  Sprinkler valves have this function built in.
13. For the simplest drip setup, your valve is your hose bib and the timer is you.
If you want to automate your irrigation, timers and valves can chop up your yard into watering zones that let you control the delivery of water and automate the task.  They can be separate components, such as valves controlled by an electric timer system, or they can be combined like the one up top.  These combined units are great for areas away from an electrical source.   I use them in remote garden areas where its cost prohibitive to run pipe and electrical lines
14. Sprinklers have come a long way since I was a kid.  I remember the days of brass sprinklers and you had 2 choices: a rainbird impact sprinkler or a fixed spray head for your lawn.  Today, there are specialized sprinklers for just about any need, pattern or area.  I think we are all familiar with most.  I will focus on one type, and that is the relatively new rotary multi-stream.  These are fantastic for water conservation, and really water just about any shaped area well.  They are highly adjustable, and even have square pattern heads you can purchase for square and rectangle beds.  The newer ones reduce water flow by 60% and efficiency is improved by 30%, so you can save some serious $$ on your water bill.  They can just slip into your existing popup sprinkler bodies as well.
15. If you are like me and love to go to Lowes or Home Depot, you are probably overwhelmed in the drip irrigation section.  Essentially if you can imagine it, it exists.  Just a little terminology here, starting with connectors.  These are essentially components that let you link different tubing and pipe types, they come in different configurations, two prong, three prong, crosses, etc.  Transitions are components that let you go from different pipe types, different thread types and different size tubing.  This one here is pipe thread to 5/8 tubing.  And finally, emitters are things that deliver water.  On the screen is the one I use most, the flag dripper.  These can be pressure regulating, which ensure equal delivery in your drip zone, and can also be cleaned by twisting the flag and pulling.  One other mention here is an emitter type that has made my watering extremely efficient: drip tape.  Drip tape is thin tubing that has emitters spread evenly along the line.  The emitters are built in, and this type of setup is great for growing crops or flowers in long lines or beds.
16. Many gardeners assume that what you see is what you get with drip irrigation.  What you see on the surface is not exactly what you get over time, it’s kind of like an iceberg where there is more underground.  The first challenge is to determine your soil type.  Most of place county is somewhere between loam and clay.  If you look at this simplified graphic, you can see a close approximation to the effect of gravity and resistance in the soil as water drips and seeps overtime.  You can see there is a definite expansion pattern, which in reality is more like an onion shape.  Why is this important?  Well, it will help you with spacing your emitters and lines, but more importantly, how to space for different stages of plantings.  Think about seedlings and how close emitters will have to be initially, and then at maturity.  Just food for thought.  If you grow seedling you will need closer emitter spacing than if you have mature plants.
17. So that’s the end of our components section.  Some quick tips.
First off, the web is great for finding just about any type of irrigation component you want, but beware.  There are a ton of cheapo components on Amazon and places like AliExpress.  Most of these components are shoddy quality, and will get you in trouble or worse, kill your plants. I always recommend buying name brand components.  They are tested and have some quality process associated.  
The next two items bear repeating, but it is recommended to always use a filter and a pressure regulator to prevent failure of your system and a massive water bill.
If you have fluctuating elevation, like a rolling field or stairs in your garden you want to use pressure compensating emitters, which will help insure equal delivery and pressure of water.
Finally, as I mentioned, drip tape is a great option, especially for those of you who have larger areas or row crops.  It can be a low-cost way to deliver drip irrigation to your crops.
18. Let’s move onto the planning stage.  One of my favorite planning quotes is from Benjamin franklin “By failing to prepare, you are preparing to fail.”  Like any other project, irrigation planning and preparation is critical.  Over the next few slides well discus some planning guidelines that can help on any watering project.
19. To start, there are some basic limitations.  I would always suggest you draw that line you just won’t cross and know when to hire a professional.  Mine is typically 220 wiring and pump work, I am not an electrician, and I would rather pay someone who knows what they are doing than short. Out my electrical or get a wicked shock that could stop my heart…common sense, right?  But with irrigation, maybe you sub out the stuff you don’t want to do.  I for one, don’t want to dig a 100’ trench. So, pick and choose what you can sub out.  Second is cost…irrigation project costs can add up quickly, so run some quick numbers to calculate what it will cost.  It stinks to run out of funds halfway through a project.  You can also sequence your project over a few months to stay on budget.  What is your goal for your project?  To stop the hand watering craziness and save some time in your day?  I have a saying I always repeat with my wife when we leave green acres with another 5 plants – In the Sacramento area, if it’s not on automated water, its destined to die in the heat.  Lastly, most of the new irrigation techniques and sprinklers can save you a ton of money as mentioned.  Likewise, planning your zones can keep you from over or underwatering, saving on water costs and plants.
20. We talked a little bit about this in the previous section but knowing your soil type is critical when planning and helps determine emitter spacing and drip rates. Most of you will fall into loamy-clay soil types, and a good bet is a 1 gph flow rate to prevent runoff and get max penetration in the soil.  There are some great references on your resource sheet that go a little more in depth.  Just know that it’s better to water slow for long periods than to water fast for short periods in most cases.  
21. Moving on to water sources, many of us here in Placer County have multiple sources.  I know for my property, I have a domestic well, and old hand dug irrigation well and ditch water access.  These 3 different sources have different flow rates, different water characteristics and overall storage limitations, so I typically have to choose.  The pressures are also different, and the fouling or filter requirements are all different as well.  You may not have these problems if you are on city water, but where your water comes from will determine specific design elements we will discuss.
22. Flow rate is a key characteristic of your source that will help you understand how much water you have at your disposal; how many emitters you can place on a line and how many sprinklers you can drive.  This ties directly into your zone design.  To figure you’re out, there is a simple test using a 5-gallon bucket and a stopwatch.  Essentially, you time how long it takes to fill a bucket.  Use the first equation to figure out your gallons per minute and gallons per hour. Most homes will be in the 6-12 gpm, if you have a low flow well, you may be under 5.  So how do you use this info?
23. So here is a quick example of how we can use that info.  I grabbed the technical specifications off rainbird’s site for an impact and rotary just for illustration purposes.  
24. The size of your pipe also restricts your flow rate.  So, if we stick with our example and know that our water source feeds at 5 gpm.  What happens if I use Schedule 80 ½ inch pvc as my mainline to 5 zones?  You can see on the chart; it will be limited to 3 gpm.  So, using this chart I can figure out what type of pipe to use.  Typically, an irrigation system will use ¾ or 1-inch pipe.
25. Now if you hate math, and just want some basic rules of thumb, and just want to low down on drip irrigation, this is my favorite slide.  The 200/200 and 30/30 rule will be adequate for any drip system you put in.  Most drip emitters will be tagged with their gph usage.  So, in this example, you can do a 30 ft ¼ drip and have no problems having 30 1gph flag drippers.  Or 15 2 gph or 7 4 gph.  
26. Drip is all about getting the right amount of water to the necessary location and focusing your systems efforts.   Drip emitters are perfect for individual plants where you can focus water at the roto system.  Micro sprinklers can be a great option for groundcovers and high-density landscape plants where there are many root systems that are tightly planted.  Example:  a tulip bed or phlox…essentially ornamentals.  Finally, I've talked about the advantages of drip tape already quite a bit
27. So now to put it all together, you can start to sketch out your plan.  Graph paper is great, and there are a number of free sketch tools online offered by orbit , rainbird and other irrigation providers.
Take measurements and begin to layout your system.  This will help give you an idea of how much material you will need, the number of sprinklers and emitters, etc.
The most important aspect here is laying out your zones and how much flow you will need to provide the water to your plants. 
28. To wrap up, here are a few tips for planning out your system.  If your watering zones are any type of distance, you want to use the largest supply pipe that fits your flow rate.  
Mixing emitter types is setting yourself up for problems.  Water tends to flow to the highest flow rate emitters, the path of least resistance, and inevitably, you will leave plants thirsty.
Always leave a stub of pipe for any future expansion or plans to make it easy to add on.  If you are like me, there is always a vision for that future project, plan ahead.
Finally, use the charts and references to plan out your flow and required drip rates.
29. So now the fun part, how do we put it all together and make it last
30. Two rules you should be aware of as you start your installation.  You are going to spend a ton of time and effort putting in this system and you want to protect it.  You need to bury your pipe runs between 8 and 12 inches.  This does a few things.  First, it gives you some space to work the soil above the pipe.  Second, in areas of freeze it protects the pipes below from the threat of frozen water.
A second big one I learned the hard way if that antisiphon valves need a pressure differential to work and it the valves are below a sprinkler head you will have trouble with the siphon and valve operation.
31. Pipe and tubing are really erector sets or tinker toys for adults and assembling them is simple if you follow a few rules.  First, with PVC pipe, you use a 2-step process to prep the PVC with primer.  The primer sets the stage for a chemical change in the PVC and preps it for bonding.  It softens the pipe and as you apply the blue cement, it will fuse the two parts together in a chemical bonding process.  When you put the pipes together, ensure an even application of primer and cement, push the parts together and twist as you go until it is fully seated.  It takes 15 minutes for initial bonding where the joint can with stand pressure and 2 hours to cure.
Poly tubing is simple if you follow some basics.  Always cut the tubing at a perpendicular angle.  Always put the tubing on completely past the last set of barbs to prevent leaks and failure.
For any pipe threads or screwed ends, always use a few wraps of pipe thread tape to provide. Clean seal, and screw all the way.
32. To prevent leaks, make sure all your pipe joints and threads are completely free of dirt and dry.  As mentioned, use pipe tape and screw down joints all the way to the stops.  Don’t go cheap on glue, but make sure and wipe excess glue and primer as it can weaken the pipe outside of a joint.  Inspect your work, and after 15 minutes, pressure test and check for leaks.  Obviously, test before you bury or you’ll have an unintended drip system
33. If you are doing PVC work, I always find it nice to have a flat clean working surface.  A square of cardboard is great for slipping under pipe while doing joint work.  Wear gloves.  No matter how careful you are you will get PVC primer and cement on your hands and it’s tough to get off and can irritate your skin.  Two tools I recommend for both types of pipe are these cutters pictured here.  The PVC cutter is great and simple to use and guarantees a 90-degree clean surface.  The poly cutter and punch make easy work for big drip projects.
If you plan well and take your time, the end result will be success.
Finally, no matter how careful, some dirt or debris will get into your system.  I typically leave the last emitter or end of pipe off until I do a system flush to prevent clogging.
34. So once the system is in place, I always use a test or cycle mode on the sprinkler to go through my zones and make sure they are working as intended and there are no clogs.  If they aren’t, start at the filter and emitters.  You can be proactive, especially with drip emitters by testing your yard with a moisture meter.  This can give you a heads up if your system isn’t working as planned before your plants die off.   As with everything else, you always have the phone a friend option if you just can’t figure it ours. Or a contractor.
35. Think of the irrigation system as a friendship or relationship you get out of it what you put into it. If you ignored overtime the relationship will go sour. Periodic maintenance will help prevent serious headaches clean your filter Weekly or monthly clean your trippers test your system and flush it at least once a season for sprinklers clean the heads in the filter baskets periodically. These types of maintenance functions we’ll pay huge dividends keep your system running well
36. Well as we end up here hopefully you got something out of this webinar and there’s a slider to you can leverage for future projects. You can always go to the Master Gardener website and I’ve also included some great links on your resource sheet to help in areas we may not covered and continue your irrigation education thank you so much for your time and happy irrigating!
37. Any Questions?







		Evaluations please____

**To Take 
Equipment; Evaluation Sheets; Handouts; etc.

**After workshop, enter contacts to VMS. (or to chair)

