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        “When the well’s dry, we know the worth of water.”

        Benjamin Franklin

      

      

      We all have different reasons for wanting to harvest rainwater. Some of us are after sustainability and reducing our ecological footprint; others are trying to save money or become self-sufficient. And some of us want to be prepared for emergencies, with a secure water source for our family.

      Whatever your motivation: sustainability, self-sufficiency, or security, having control over your water source is never the wrong decision.

      This book will cover everything you need to design, install, and operate a rainwater harvesting system (RHS) for your home. There is a lot of flexibility in how you can design an RHS, and they can fit almost any level of budget or expertise. Creating your RHS can range from a DIY weekend project to a significant home renovation, depending on your goals and how you want to use your water.

      Once we cover some basics of what an RHS is and how they work, we’ll go through the five steps to creating your very own rainwater harvesting system:

      
        
        Step 1: Pre-planning

        Step 2: Design

        Step 3: Selecting Components

        Step 4: Installation and Testing

        Step 5: Maintenance

      

      

      Not every part of each section will apply to your RHS. For example, suppose you do not want to use your rainwater as drinking water. In that case, you can skip over some of the treatment sections or requirements for indoor usage. Or, if you intend to use rainwater for basic landscaping, you may not need a pumping system or electrical hookups. These versions of an RHS are much simpler to design and install yourself.

      Instructions for a basic outdoor system that anyone can install in an afternoon or two are included after Step 5. This example is a great place to start if you want a quick, reliable, and effective RHS without too much fuss. But, going through at least the first two pre-planning and design steps first will help you see what options are available and give you some ideas on how to tweak that basic RHS to meet your needs. By the end of this book, you will understand how an RHS is put together, works, and what maintenance they need.
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        Simple garden rain barrel

      

      ELEMENTS OF A RAINWATER HARVESTING SYSTEM

      First, let’s go over the parts of a typical RHS. Of course, not every system will have all these parts, but we should understand what each part does and how they all work together. This information will allow us to design an RHS that achieves our goals. Parts below will be noted as either ‘mandatory’ or ‘optional’.

      If you see a term you don’t recognize, check the glossary at the end of the book. There are a lot of specialized terms that might take a bit of time to become familiar with, and most of the parts of an RHS can have a few different names.

      Collection Area (Mandatory), also known as a catchment area or collection surface

      This is the surface that rainwater lands on and is harvested from. For most residential rainwater systems, this will be the roof of your home.

      Connects to: Transfer System

      Pre-Filter (Optional), also known as pre-treatment

      Anything that removes debris or contamination from rainwater before it reaches the Storage Tank is considered pre-filtering. This is usually intended for physical contaminants and includes options like gutter guards and leaf filters.

      Connects to: Transfer System

      Transfer System (Mandatory), also known as a conveyance network or conveyance system

      This is the system of gutters and pipes that moves the rainwater from the Collection Area to the Storage Tank. Some of this may already be present in your home, like the gutters on your roof, and some of it will need to be installed.

      Connects to: Collection Area, Storage Tank

      Storage Tank (Mandatory), also known as a basin, cistern, holding tank, water butt, or rain barrel

      The Storage Tank holds the collected rainwater before it gets used. The Storage Tank is the central hub of the RHS. Everything comes into, sits in, or goes out of the Storage Tank.

      Connects to: Transfer System, Connection System

      Overflow (Mandatory), and Make-Up Systems (Optional)

      A Storage Tank isn’t just an empty tank; it may have some controls in place for extreme situations. Too much water (solved by an Overflow system) or too little water (solved by a Make-up system) can cause severe problems in your RHS. These systems aren’t necessarily complex but have to be considered.

      Connects to: Storage Tank

      Pump (Optional)

      Almost every system will have a pump unless the water is drained directly from an aboveground storage tank for nearby use. Pumps will sit inside, or near, the Storage Tank and usually require an electrical connection, but manual pumps are also an option. Additional pumps may be added after the Treatment System to reach fixtures further away or which are elevated above the Storage Tank.

      Connects to: Storage tank

      Connection System and Fixtures (Optional)

      The Transfer System brings rainwater into your Storage Tank, and the Connection System moves that rainwater to where a fixture uses it. A fixture could be a tap, toilet, or appliance that uses rainwater.

      Connects to: Storage tank

      Treatment System (Optional), also known as post-treatment, filter, or disinfection

      Most uses of rainwater will require some treatment, but there are a few cases where this isn’t necessary. The level of treatment needed will be based on the amount of contamination picked up from the Collection Area surface and the required water quality for your intended uses.

      Connects to: Connection System

      Sensors and Controls (Optional),

      Depending on the complexity of your system, you may need to monitor what is happening inside the Storage Tank. The most common combinations are water level sensors combined with valves. The sensors and controls could be linked to the Overflow, Make-up, or Pump Systems. However, you might also need sensors and controls for other parts of your RHS.

      Connects to: Storage Tank

      Cold Weather Modifications (Optional)

      Several modifications can be made for an RHS operating outdoors in temperatures below freezing. These are specific to each element of the RHS and will be covered in Step 2.

      Connects to: Various elements

      COMMON RAINWATER HARVESTING QUESTIONS

      Here is a compilation of the most commonly asked questions about rainwater harvesting:

      Q: Is rainwater safe to drink?

      A: Yes. Rainwater isn’t pure but has much less contamination than most other sources, like groundwater or surface water. See ‘Rainwater Quality’ below for details.

      Q: What skills do I need to install a rainwater system?

      A: A basic rainwater harvesting system requires some basic plumbing skills, like being able to measure, cut, and fit pipes together. More complex designs will require some electrical work, engineering, and a basic understanding of water chemistry. However, many complex parts of an RHS, like Pumps or Treatment Systems, can be purchased as all-in-one packages that don’t require extensive knowledge, tools, or skills.

      Q: Does rainwater harvesting cause environmental damage?

      A: Harvesting rainwater does not permanently remove water from the local environment. Instead, an RHS can help conserve local groundwater aquifers and slow down the effects of erosion from surface runoff.

      Q: Is rainwater harvesting legal?

      A: Rainwater harvesting itself is legal, but there may be restrictions or limitations on how you can use that water or how much you can collect. That will be covered in Step 1: Pre-planning but will require some additional research and double-checking based on your local laws and regulations.

      RAINWATER QUALITY

      Rainwater is nearly pure while it's in the air, but as soon as it hits a surface, there is a chance for it to become contaminated.

      Water quality is essential if you plan to use your harvested rainwater as drinking water. But you will still want to maintain a high standard of water quality for other uses as well.

      Contamination picked up from the Collection Area can make rainwater unsuitable for drinking, watering gardens, or other household uses.

      There are three types of contamination to worry about: physical, chemical, and biological. These can all affect rainwater's taste, color, odor, and safety. These are discussed in detail in the section in Step 2 on Treatment Systems.

      The best approach to maintaining the highest level of water quality is to use a multi-barrier approach. This approach is the gold standard used by any large-scale drinking water system. So while your RHS will be much smaller, the same principles can also benefit you. Using multiple methods to reduce contamination and keep rainwater clean through every step of the harvesting process ensures that we aren't relying on any single approach or piece of equipment to protect us. If one part of the Treatment System is not performing well, you will still receive high-quality water.

      The RHS you design will incorporate a multi-barrier approach, and we will cover the details of water quality and treatment throughout the rest of the book.

    

  


  
    
      
        
          
          

          
            STEP 1: PRE-PLANNING

          

        

      

    

    
      This first step is to decide the purpose of your rainwater harvesting system (RHS). This decision will allow you to set limits for the design step that's coming next. Being clear on your goals and understanding what you want to achieve with your RHS will ensure your design is doing what you need it to do.

      Many of the constraints on your RHS will be choices you make, for example, deciding what an acceptable budget is, or how much maintenance you can handle.

      Other constraints will be soft limits. For example, the size of your roof will determine how much water you can collect, or your property's layout may limit the size of the Storage Tank you can install. These factors are challenging, but not impossible, to change.

      And some constraints will be hard limits—things like your local climate or legal requirements that you cannot influence at all.

      Pre-planning gives you a solid point to start from, but designing an RHS can be an iterative process. You might set goals or make choices in the pre-planning stage and then realize that you need to rethink things once you reach the design or component selection step. Maybe you will notice that you are running into some soft or hard limits or cannot achieve the goals you initially wanted. Perhaps there are limitations on what parts or contractors are available to you.

      This back and forth is normal, and it is better to start pre-planning with an ideal system in mind
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        	Gardening and irrigation

        	Filling ponds, pools, or hot tubs

        	Water for wild animals

        	Outdoor cleaning

        	Washing vehicles

        	Fire protection or emergency water
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        	Basic plumbing (checking seals for integrity, looking for clogs, inspecting pumps) - every RHS will need some basic plumbing skills

        	Electrical (checking connections and that control units are operating) - if you have powered pumps or controls, you will need to be able to troubleshoot these systems

        	Collecting water samples and interpreting basic water chemistry results - if you are using rainwater for drinking water, you will need to regularly test the water and compare the results against drinking water standards

        	Water budgets (comparing expected vs. actual water volumes) - if you are relying on rainwater as your primary water source, you will need to spend some additional time confirming that you can collect enough water to meet your daily needs
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        	Ask your state or provincial departments; this could fall under many different departments, such as environment, health, agriculture, natural resources, housing, or water boards.

        	Ask your municipality who you can contact to find out about local bylaws or restrictions. These often appear in residential housing, plumbing codes, or sewerage regulations. Building inspectors are also a good resource.

        	Search for rainwater harvesting or collection materials produced by local or state/provincial agencies. While some areas may have restrictions, drier climates may promote this practice and offer incentives and rebates.
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        	Plumbing Codes

        	Building Codes

        	Electrical Codes

        	Certification for tanks, pipes, and treatment

        	Water quality standards or guidelines

      

      
      
      

      PRE-PLANNING TO-DO LIST

      
      
        
        
        
        
        
      

      

      
        
        
        
        
        
      

      

      
        
        
        
        
        
      

      

      
        
        
        
        
        
        
        
        
      

      

      
      
      
        	Basic plumbing

        	Basic electrical

        	Interpreting water chemistry results

        	Creating a monthly water budget
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