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Sustainable Pacific Grove Workshop           
 Saturday, August 8th 3:00pm
Safety Measures
1) Install your safety sticker ( Do Not Drink, Do Not enter)

2) Use collected water for irrigation only

3) Keep the top screwed on the barrel at all times to avoid drowning hazard
4) Each 55 gallon rain barrel weighs approx 20 pounds empty; 460 pounds full!!!

5) Do not climb on or stand on the barrel as it will fall over
6) Do not step on the plumbing fixtures as they will break

7) Secure your barrel(s) to the side of your house like a water heater is secured

8) Install the barrel on a flat level plot only

9) Do not install above a downhill surface

Why Collect Rainwater?

1) Reduces amount required from your municipal water system

2) Reduces energy used to convey water

3) Takes pressure off old leaky municipal water pipes

4) Reduces storm water runoff or “first flush” issues

5) Provides ready source of water during times of drought
6) Rainwater is free other than your initial investment
What are the major features of a successful non-potable rainwater harvesting system?

1) Catchment Area- Roof

2) Conveyance  System- Gutters, Downspouts

3) Filter mechanism prior to water entering your barrel

4) Container to store water

5) Distribution System- hose, bucket, pump

6) Regular maintenance process and checklist

How much water can you collect from your roof?

1) For each square foot of roof space you can collect .623 gallons for every inch of rainfall.

2) Metal roofs are most efficient for collecting rainfall.  Other roofing materials will absorb some rain and increase evaporation and therefore are less efficient.   If you don’t have a metal roof, multiply the result you get in the calculation by a factor of 85-90%.  The final equation is (Tot Sq Ft  x  .623g  x  90%  x  seasonal rainfall  =  total harvestable water).  
3) Your barrel will only be collecting water from one downspout.  Therefore you will only be able to collect water from the roof area serviced by that one downspout.

4) The Monterey Peninsula receives about 17 inches of rain per year, therefore for the following specific square footage you can collect as follows

a. 50 square feet x .623 x .9 x 17 = 477 gallons of rain per year

b. 100 square feet x .623 x .9 x 17 = 953 gallons of rain per year

c. 200 square feet x .623 x .9 x 17 = 1906 gallons of rain per year

d. 300 square feet x .623 x .9 x 17 = 2860 gallons of rain per year

e. 400 square feet x .623 x .9 x 17 = 3812 gallons of rain per year
f. 500 square feet x .623 x .9 x 17 = 4766 gallons of rain per year

g. 1000 sq ft x .623 x .9 x 17 = 9532 gallons per year

h. 2000 sq ft x .623 x .9 x 17 = 19,064 gallons per year

Workshop Rain Barrel Design
There are many designs for rain barrels.  If you search “google” or “YouTube” for rain barrels you will find many different designs and offerings.  There is nothing magical about the design today except it is a proven design I use in my own yard with 300 gallon rain barrels as well as sell to my clients.  You may find other designs to use in the future.  Make sure they are safe, secure, and provide the quantity of water you need.  The objectives for this workshop were as follows.
1) Can be made with off the shelf parts
2) Reuses discarded food grade olive barrels

3) Requires minimal carpentry and plumbing skills to assemble and install barrel

4) Low cost 

5) Proven Design

a. Filters water prior to entering barrel

b. Allows connection to multiple barrels (no limit)

c. Robust 2 inch overflow outlet connectable to underground downspout drainage

i. Tested to handle 12 gallons per minute flow through.
6) Rain Barrel Design Components

a. Filter- To reduce cost the filter for this workshop is a 15” mosquito net that sits on top of the barrel lid.  It is recommended to put river rock on top of the screen to keep it from blowing off the top of the barrel.  The rock has to be large enough not to clog up the holes drilled into the top of the lid that let water into the tank.  I also recommend a 15” filter that fits over the mosquito net and eliminates the need for rocks.  This addition filter costs $5.00 each and I can order and delivery them later to you.  

b. Barrel- the 55 gallon plastic drum was used to transport olives or other food grade items.  Many of these drums are discarded after use and end up in the landfill.  These drums make great rain barrels.  

c. Hose Bib Outlet

i. For single rain barrels a brass hose bib will be installed.  You can connect your regular garden hose to this and let gravity flow the water to your landscape where you want it.  Remember water doesn’t flow up hill, but your tank will have several pounds of pressure that will push water up hill until the level in the tank is the same as the end of your hose.  Then the water will stop flowing.

ii. In addition for rain barrels that are connected you have hardware with ball valves that allow you to control the flow of water between tanks.  If you need to take this assembly apart keep in mind two “threads” exist.  One is standard “pipe” thread.  The second is “hose” thread.  This assembly consists of both “pipe” and “hose” thread.  If and when you take this assembly apart, the pieces need to be used in the exact position they were and each “thread” needs to be wrapped in Teflon tape to eliminate leaks.  Wrap each thread at least 4 times before assembling.
d. Overflow Assembly- The overflow assembly is made up of a 2” bulkhead adapter threaded through the top of the back side of the barrel.  Additional PVC parts are used to insure the barrel fills to the top of the tank before it overflows into the barrel downspout.  The assembly should be glued together with PVC glue and set up as demonstrated so the top of the assembly is the same height as the top of the barrel when the lid is screwed on.  
Things to think about prior to installation

1) How many square feet is the roof catchment area for the downspout you want to use?

a. Recommend 400 square feet or less.  
2) Do you want to be able to fill a bucket full of water under the hose bib?

a. If yes, then use a solid cement block base.  Don’t use wood or cable spools.

3) Do you only want to use a hose attached to the hose bib?

a. If yes, then you don’t need to raise the tank or tanks on cement blocks.

4) How many gallons of water would you really like to have?

a. Perhaps one barrel isn’t enough!
Installation Process

1) Identify the house downspout to be used.  Consider square footage serviced by downspout.
2) Create a level, well compacted surface area.  Pebbles work great for rain barrels.  Elevate the rain barrels on cement blocks if you desire to use a bucket under the hose bib.
3) If you have underground drainage arrange the overflow assembly over the pipe inlet

a. Put one end of flexible PVC spa hose into drainage pipe.  

b. Hold up other end of spa hose to overflow assembly and measure prior to cutting.

c. Cut flexible pvc spa hose with pvc saw, hacksaw, or box cutter

d. Be very careful not to cut yourself as PVC spa hose is tough to cut

e. Install flexible PVC spa hose into drain and into overflow assembly

f. You probably won’t need to glue it as it should fit snuggly.  If not, glue it.  Use PVC cement from your local hardware store
4) If you don’t have underground drainage make sure the barrel downspout assembly provided is directed away from the foundation.  Use green percolation sleeves if possible as demonstrated.

5) Purchase downspout diverter from local hardware store.  Take dimensions (w x d) of your homes downspout.  Most are rectangle and either 2x3 inches or 3x4 inches.  Purchase the correct diverter to fit your downspout size.  In order to avoid having to be so precise it is better to buy a flexible diverter that you can position any way you want.  If you have round downspouts purchase the correct size round diverter.  
6) Hold up diverter to your home’s downspout and measure where to cut it.  The house downspout must fit inside the purchased diverter to avoid leakage.  Therefore cut it several inches longer initially and try installing it.  Ideally you want it sitting no more than an inch above your barrel filter.  Again, by purchasing a flexible diverter you won’t have any installation problems since these can be positioned any way you want.  When you install it over the house downspout it probably will fit snuggly.  If not use a downspout bracket and 2 screws to connect it securely to the wall.
7) If you only have a single barrel, now is the time to secure it by strapping it to the wall.  Try to locate the studs in the wall and secure it with strapping material to the studs.
8) If you have multiple barrels, install the plumbing fixtures and connect the barrels together with the flexible pipe.  The plumbing assemblies are set up so the hose bib should be on the first barrel receiving the water from the downspout.  With this design you can connect as many barrels together as you want.
9) Lastly strap each barrel to the wall studs just like a water heater.

Things to think about when the barrel is filling with water.

1) A 55 gallon barrel is a small tank and it will fill quickly.  You don’t need to store it long as it will easily fill multiple times during a single storm and/or during the next storm.  
2) Refer back to how many gallons of rain are harvestable from a specific square footage catchment area.  Use the water!!!!  
3) Direct it into different parts of your yard and let the water percolate into the water table or aquifer.  This will make your landscape healthier.  
4) Before your house was built the rain naturally percolated into the land and refreshed it, making it healthy.  After homes were built most rainfall falling on the roof is directed away from the home and into storm drains.  Therefore the land is drier than it naturally would be if the home wasn’t there.

5) Now that you recognize how much water and how fast you can harvest rainfall consider adding more capacity in the form of additional rain barrels or rain tanks.  Rain tanks very in size from about 300 gallons to over 5000 gallons and come in many shapes and sizes.  Rain barrels also vary in size from 55 gallons to 300 gallons. 

Regular maintenance process and checklist
1) After each rainfall check top of barrel filter mechanism to make sure it is clear of debris.
2) Make sure rain barrels are centered and sitting flat and level on the concrete blocks if elevated or on the ground if not elevated.

3) Make sure the tanks are strapped securely to the wall.

4) Check for any damage to plumbing hardware.
5) Check for leaks.
6) Make sure the overflow water assembly is working correctly.
7) Make sure overflow water is flowing away from foundation.
8) For a multiple barrel system make sure the water is rising in all the barrels.  If not check to make sure the ball valves are open on the “y” assembly so the water can flow between barrels.

9) Note:  The water level in multiple tanks will generally rise at about the same rate.  In a heavy downpour the first barrel will rise faster as the connections between barrels are ¾” and therefore somewhat restricted.  The levels will stabilize in a few minutes.
There are no secrets to the design and assembly of these barrels.  For that reason I have enclosed the list of items purchased for each assembly type.  

DIY Parts List for single barrel
1) 1 each Food grade recycled olive barrel

2) 1 each ¾” bulkhead adapter on bottom of tank

3) 1 each 2” bulkhead adapter for overflow outlet

4) 1 each Safety Sticker

5) 1 each ¾” hose bib

6) 1 each 15” round mosquito screen for filtering incoming water

7) 1 each Teflon Tape

8) Overflow Assembly-

a. 3 each PVC 2” 90 degree connector for overflow assembly

b. 1 each PVC 2”  22.5 degree connector for overflow assembly

c. 1 each PVC 2” male adapter (slip)

d. 1 each 29” PVC 2” pipe for overflow downspout

e. 12” PVC 2” pipe for downspout diverter
DIY Parts List for 2 barrels connected
1) 1 each Food grade recycled olive barrel

2) 1 each ¾” bulkhead adapter on bottom of tank

3) 1 each 2” bulkhead adapter for overflow outlet

4) 1 each Safety Sticker

5) 1 each 15” round mosquito screen for filtering incoming water

6) 1 each Teflon Tape

7) Hose bib and connection assembly for two tanks

a. 1 each ¾” hose bib

b. 2 each “y” ball valve HT
c. 1 each 24” H-3402 flexible water connector with ¾” FIP fittings

d. 2 each brass swivel HTxHT connector

e. 1 each brass swivel HTxPT connector
f. 4 each white plastic nipple HTxPT

8) Overflow Assembly-

a. 3 PVC 2” 90 degree connector for overflow assembly

b. 1 PVC 2” 22.5 degree connector for overflow assembly

c. 1 PVC 2” male adapter (slip)

d. 29” PVC pipe for overflow downspout

e. 12” PVC 2” pipe for downspout diverter

Please thank Joy Colangelo and Sustainable PG for sponsoring this workshop.  Joy has done a great job identifying the source for the used barrels, arranging delivery for this workshop, and showing examples of how these barrels can be decoratively painted.   She also volunteered her home for many hours of preparation prior to this workshop.  Thanks to Annette and Alan for the hours spent with the preparation.  Please feel free to contact me with any question or help you need to install the rain barrel(s).  This rain barrel design and installation process is relatively straight forward; however, if you need onsite help with the installation please call.  The Manley Group was started to help people learn about rain water harvesting.  We provide options ranging from rain barrels to large tanks of 5,000 gallons or more.  Please keep us in mind if and when you decide to install larger tanks and take advantage of the deluge of water available from your roof during the rainy season.
Thank you

Roger Manley                                         
The Manley Group                                
118 Via del Milagro

Monterey, CA 93940

831-236-2378

rogermmanley@sbcglobal.net
www.ccrwh.com
[image: image1.jpg]D<= ARCSA

Accrenirep ProressionaL





Page 3 of 5


