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[bookmark: _Toc108603076]Disclaimer
The U.S. Environmental Protection Agency (EPA) through its Office of Research and Development funded and managed the research described herein under Cooperative Research and Development Agreement # 865-15 with WaterStep and contract EP-C-12-014 with Aptim Federal Services, LLC (APTIM).  It has been subjected to the Agency’s review and has been approved for publication. Note that approval does not signify that the contents necessarily reflect the views of the Agency. Any mention of trade names, products, or services does not imply an endorsement by the U.S. Government or EPA. The EPA does not endorse any commercial products, services, or enterprises. 
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[bookmark: _Toc108603077]Abbreviations
APTIM		Aptim Federal Services, LLC
EPA		Environmental Protection Agency
FHT		female hose thread
Ft3		cubic foot	
Ft2		square foot
GAC		granular activated carbon
GFCI		ground-fault circuit interrupter
gpm		gallon per minute
INL		Idaho National Laboratory
lb		pound
MHT		male hose thread (National Hose – NH)
ppm		parts per million
PSI		pounds per square inch
USB		universal serial bus
UV		ultraviolet
V		volt
W		watt
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[bookmark: _Toc108603080]Warning
Read this manual and all manuals of the individual components before assembling and operation of the Water-On-Wheels Mobile Emergency Water Treatment System Cart (WOW Cart).

Improper assembly, adjustment, alteration, service or maintenance can cause injury or property damage. If information in this manual is not followed as described, it may result causing property damage, personal injury or loss of life.

When operating the WOW Cart, always wear hearing and eye protection. 

The WOW Cart weighs 750 pounds and should not be moved or lifted alone.

Remove generator from the WOW Cart and place at least 15 feet away prior to turning on. 
Keep fire extinguisher within reach. 

To avoid electrical shock from generator, outlet boxes, battery, and power supply, keep the WOW Cart and all extension cords out of standing water

Ensure electrical components are shielded from moisture.

Operate the WOW Cart in a well-ventilated area.

If using the WOW Cart near a body of water, take precautions to prevent drowning.

Once finished using the WOW Cart, dispose of chlorine generator byproducts appropriately per local discharge criteria or guidance. Discard byproducts after 14 days of storage, if kept for use.

Wear appropriate eye protection and gloves when handling bleach and chlorine. Keep bleach and chlorine generator byproducts (if using) in marked non-drink containers clearly labeled “POISON DO NOT DRINK.” These chemicals are corrosive. Store them out of direct sunlight in a cool, dry place. Keep out of reach of children and animals. Do not breathe in gas from any ports or tubes. Do not ingest. Call poison control if swallowed. If any chemicals get in eyes or on skin, flush thoroughly with safe water. 

Both the generator and solar panels are valuable pieces of equipment, especially after a disaster. They are easily transported and not directly connected to the WOW cart. Because of this, they are targets for theft. Keep them in sight and attended to at all times.

For precautions about specific WOW Cart components, see their individual user manuals. (Appendix B)

[bookmark: _3znysh7][bookmark: _2et92p0][bookmark: _tyjcwt][bookmark: _3dy6vkm][bookmark: _1t3h5sf][bookmark: _4d34og8]For chemical storage and safety information, review the specific Safety Data Sheets for any chemicals acquired.
[bookmark: _Toc108603081]Liability Statement

The EPA and U.S. Government shall be held harmless and will not be liable for any demands, damages, expenses, and/or losses resulting from the use or misuse of the WOW Cart. As EPA has no control over the use, setup, modification or misuse of this equipment, no liability shall be assumed nor accepted for any resulting damage or injury. By the act of using the WOW Cart, the user accepts all resulting liability.
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The training supplied with the purchase of the WOW Cart is imperative to effectively understand and use of the WOW Cart safely.




[bookmark: _Toc108603082]Introduction
The WOW Cart is the culmination of a collaborative venture between WaterStep and the USEPA Office of Research and Development via a Cooperative Research and Development Agreement (CRADA).  A CRADA enables the U.S. Government to work directly with private companies pooling their technical expertise with each partner also providing in-kind resources to develop new intellectual property and technology that can be used for the protection of public health and the environment following a natural disaster. The WOW Cart is designed to produce up to 10 GPM of treated water, provide removal of a broad suite of water contaminants, be easily transported and operated, be capable of being powered by multiple electrical and solar sources, and inexpensive to own and operate.

Because of its low cost and simple operation, the WOW Cart can be utilized by non-profit humanitarian relief organizations, First Responders, and owner/operators of critical institutions such as hospitals, prisons, and businesses that must remain open during and following a natural or man-made disaster.  A full report on the development, testing, and deployment of the WOW Cart is available at: 

https://cfpub.epa.gov/si/si_public_record_report.cfm?Lab=CESER&dirEntryId=348196























[bookmark: _Toc43997535]Table 1. Parts List

	Component
	Quantity
	Image

	Generator
	1
	[image: ]

	80W Solar Panel
	1
	[image: ]

	Group 24 12V Battery
	1
	[image: ]

	Battery Box
	1
	[image: ]

	Battery Charger Kit
	1
	[image: ]

	Jet Pump with Pressure Switch
	1
	[image: ]

	Pressure Tank
	1
	[image: ]

	1250 Gallon Bladder Tank 
(color may vary)
	2
	[image: ]

	Carbon Filter Canister
(color & shape of filter body may vary)
	2
	[image: ]

	Replacement Filter Media
(carbon and sand)
	2
	[image: https://images-na.ssl-images-amazon.com/images/I/51jG0sCvd6L._AC_SL1000_.jpg]

	M100 Chlorine Generator Kit and Hose
	1
	[image: https://waterstep.org/wp-content/uploads/2018/03/waterstep-m-100-chlorine-generator.jpg]

	5 Liter Jerry Can
(color and shape may vary)
	5
	[image: ]

	Bleach Generator Kit
	2
	[image: ]

	Power Supply
	3
	[image: Text

Description automatically generated]

	UV Water Unit
	1
	[image: PearlAqua Deca – threeUV]

	100-Micron Screen Filter w/Housing
(shape of filter body may vary)
	1
	[image: ]


	55-Micron Disc Filter w/Housing
(shape of filter body may vary)
	1
	[image: ]

	Outlet Box A
	1
	[image: A picture containing indoor, oven, open, steel

Description automatically generated]

	Outlet Box B
	1
	[image: A picture containing indoor, oven, microwave, silver

Description automatically generated]

	3/4” Male to Male Camlock Adapter
	1
	[image: ]

	3/4" Female Camlock
to Male Hose Thread (MHT) Adapter
	1
	[image: ]

	WOW Cart Inlet Manifold
	1
	[image: ]

	WOW Cart Outlet Manifold
	1
	



	3/4" Female Camlock Cap
	21
	[image: ]

	1" Female Camlock to MHT Adapter
	1
	[image: ]

	Female Hose Thread (FHT) Hose Cap 
(also called National Hose – NH)
	5
	[image: ]

	Bypass Hoses
36-inch, 5/8” ID
	8
	[image: ]

	20’ x 5/8” Pressure Hose
	1
	[image: A picture containing indoor

Description automatically generated]

	Bungee Cord
	1
	[image: ]

	Single Hole Manifold
	2
	NEED NEW PICTURE!!

	Drinking Water Safe Hose
(25’ each)
	2
	[image: ]

	1" Suction Hose
(1” x 10’ each)
	2
	[image: ]

	Foot Valve Assembly
	1
	[image: ]

	[bookmark: _Hlk38876638]1" Female
to 3/4" Male Camlock Adapter
	1
	[image: ]

	Female Hose Thread (FHT) to FHT Swivel Coupler
	2
	[image: ]

	Check Valve
	1
	[image: ]


[bookmark: _26in1rg]

[bookmark: _lnxbz9][bookmark: _Toc108603083]Parts Description
[bookmark: _35nkun2][bookmark: _Toc108603084]Generator/Dual Fuel
The generator is used as the primary power source and can use either propane or gasoline. When setting the generator up for use, place it at least 15 feet away from the WOW cart (the length of the appliance cables) and oriented so that the exhaust is away from other objects (the exhaust is hot and will burn objects near it.) There are two appliance cables connected to the cart AC electrical system. These cables should be connected to the generator to supply electrical power to the outlets. The jet pump, the battery charger and the AC / DC Power Supplies can now be energized by the generator through the WOW cart’s electrical system. See Outlet Box A and Outlet Box B on page 4.
[bookmark: _1ksv4uv][bookmark: _Toc108603085]80W Solar Panel
The solar panel should be hooked up to the battery whenever possible so that the battery remains charged. The solar panel is equipped with a voltage regulator that will allow the solar panel to be connected to the battery even when the battery is being used by a piece of equipment, such as the M-100 Chlorine Generator or the BleachMaker. The panel can be laid on top of the WOW cart or one of the bladder tanks. Because it is valuable and not attached to the WOW cart, solar panels are often stolen and should not be left unattended.
[bookmark: _44sinio][bookmark: _Toc108603086]Battery with Box and Charger
The battery acts as a backup power source for the M-100 ChlorineGenerator and BleachMaker. It is stored in a marine battery box to protect it from the elements. The battery box has a battery charger attached to it that can be hooked up to the generator or one of the WOW cart’s electrical outlets if solar power is not available. It is recommended that the battery be hooked up to a power source at all times to keep the battery charged. There are indicator lights on the battery charger that will indicate the energy in the battery. 
[bookmark: _2jxsxqh][bookmark: _Toc108603087]Jet Pump and Pressure Tank
The jet pump can be used to draw water from the untreated source through the primary treatment scheme and into the bladder tanks. It can also be used to push water from the bladder tanks to the distribution system and through polishing treatment, if desired. The jet pump has a pressure switch attached which will automatically turn the pump on and off as needed, so manual control is not necessary during distribution.
[bookmark: _z337ya][bookmark: _Toc108603088]1250 Gallon Bladder Tanks
The bladder tanks are used to store treated water during chlorine contact time and until it is distributed. The tanks can be used on a batch system with one ready to use while the other is undergoing contact time.
[bookmark: _3j2qqm3][bookmark: _Toc108603089]Filter Canisters
The filter canisters can be filled with the desired media type to treat specific pollutants. The included media is granular activated carbon (GAC) which can be used to polish the water by removing residual chlorine, taste, and odor, as well as various organic chemicals. Filter canisters are directional, (as seen on the arrows at the connection points). So, ensure they are incorporated into the flow path in the correct orientation before using. The canisters can be removed and used externally for ease of distribution. To attach the canister externally, you will need to use the 1" Female to 3/4" Male Camlock Adapters to couple a bypass hose to the suction hose for distribution. It is suggested to replace the carbon every three years with “normal household use.” Two replacement media are included with the WOW cart. The 3/4” Male to Male Camlock Adapter can be used to connect the two filter media canisters together. While it is recommended to use one canister at a time so that the other can be used as a backup if filter media needs to be switched, the option does exist to run them in tandem. Additional information on other media and their applications can be found in Appendix C.
[bookmark: _1y810tw][bookmark: _Toc108603090]M-100 ChlorineGenerator
The M100 ChlorineGenerator produces chlorine gas that is drawn into the water stream via suction to chlorinate and treat the water. During operation, chlorine levels in the treated water need to be monitored so chlorine concentrations remain at the desired level per local requirements. Once the desired volume of water has been chlorinated to the desired level, a contact time of one hour is recommended. After one hour, test the free chlorine again. If the free chlorine level is at the required level, then the water can be distributed for its intended use. 
[bookmark: _4i7ojhp][bookmark: _Toc108603091]5 Liter Jerry Cans and Bleach Generator
The bleach generator (BleachMaker) can produce about one gallon of bleach in 1 hour, 10 minutes (70 minutes) with only 1 ½ cups of table salt and electricity provided by the battery.  The WOW cart has a total capacity to produce bleach in excess of 5,000 PPM with a capacity to store up to five gallons (~19 liters) of bleach. The bleach is equivalent to about a 1% solution of store-bought bleach and can be used in general and medical sanitation applications, to sanitize the disc filters, and to shock pre-existing tanks that have been contaminated. Secure the jerry cans during transport with the included bungee cord.
[bookmark: _2xcytpi][bookmark: _Toc108603092]Screen/Disc Pre-filters
Both screen and disc filters can be used to filter out larger sediment particles before any other treatment. The 100-micron (screen) filter should be placed before the 55-micron (disc) filter, as they come on the WOW cart. The filters should be cleaned once there is a noticeable pressure drop in the treatment process. To clean the filters, release pressure from the system, remove the screen/disc element from the housing, and unscrew it so the screen/discs are loose. Spray the edges of the loose discs with clean water and sanitize with bleach. After sanitizing, screw the element back together until the screen/discs are hand tight. Flush the housing with clean water before replacing the screen/disc element back into the housing. Tighten the housing until hand tight and back off 1/8 a turn. Turn the valves after the screen/disc filters to the closed position and turn the supply side valves on to re-pressurize the filters before using. 
[bookmark: _1ci93xb][bookmark: _Toc108603093]Outlet Box A
The top outlet box (Outlet Box A) contains two wall ports and a switch. The jet pump should always be plugged into Outlet Box A, NOT INTO THE GENERATOR, so that the switch can act as a manual control. The electrical cord from Outlet Box A can be plugged directly into the generator.
[bookmark: _3whwml4][bookmark: _Toc108603094]Outlet Box B
The lower outlet box (Outlet Box B) contains two wall ports and 4 universal serial bus (USB) outlets. This outlet box can be used as a charging station for personal electronics, such as phones and computers. It is also a good place to plug in utility lights and the battery charger, if needed. The electrical cord from Outlet Box B can be plugged directly into the generator.
[bookmark: _2bn6wsx][bookmark: _Toc108603095]3/4" Female Camlock to MHT Adapter
This adapter is used at the input side of the manifold to attach a pressurized water source to the WOW cart. In this case, the jet pump is not required to draw water from a source and into the tanks. The Camlocks can operate under normal operating pressure (30-150 PSI in the US) from municipal source but if high pressures are present,  install a PRV on the brass manifold.
[bookmark: _qsh70q][bookmark: _Toc108603096]WOW Cart Manifold
The WOW cart’s blue manifold is used to control the water flow path through the treatment process. There are twelve cam lever caps included which can be attached to the open ends of the bypass hose connections. It is recommended that the caps are placed on open ends to reduce the risk of contaminants entering the manifold. The 1" Female Camlock to MHT Adapter can be used at the outlet point of the manifold so that it can be hooked up to a hose and distributed to holding tanks or for use. The hose caps can be used to cover unused hose bibbs to prevent contamination from entering the WOW cart. Bypass hoses can be used to route water around undesired treatment steps through the WOW cart. 
[bookmark: _3as4poj][bookmark: _Toc108603097]Single Hole Manifold
The single Hole Manifold is a manifold system that allows untreated water to be drawn from the tank(s) while at the same time, returning treated water back into the tank(s) through a single tank opening.  There are two Single Hole Manifolds included with the WOW cart. Each Single Hole Manifold consists of one water inlet and three port openings.  One of the ports is fitted with a 1” Camlock Male Adapter, another with a full port ball valve for testing chlorine levels, and the final with a hose adapter for distribution of the treated water . The inlet / outlet port is screwed into the tank and comes with an adapter for different sized bung holes. The outlet pipe is ½” integral pipe built into the Single Hole Manifold with two ½” x 18” extensions to push the treated water back into the tank(s) to stop recycling from occurring.    
[bookmark: _1pxezwc][bookmark: _Toc108603098]Hoses
The white hoses are drinking water safe and can be attached to the hose bibbs on the WOW cart for water transport to the bladder tanks and for distribution. The suction hoses can be used to push and pull water with the jet pump from a water source into the tank and from the tank through polishing and on to distribution. If the jet pump is being used, suction hoses need to be used on the inlet side of the pump. If pulling from a water source, the foot valve needs to be attached to the end of the suction hose when the hose is  placed in the water source but should be removed from the hose when transporting water from the tanks for distribution. 
[bookmark: _49x2ik5][bookmark: _Toc108603099]Additional Treatment
Other treatment devices can be added in-line or in series with the WOW Cart and integrated into the system by using the connection/bypass hoses. Examples include sand filters, ozone devices, ion exchange media, etc. These treatment devices are not included with the original WOW cart but can be added at any time.

[bookmark: _Toc108603100][image: ]Field Set-up and Installation
[bookmark: _Toc41999273][bookmark: _Toc42027790][bookmark: _Toc42028174][bookmark: _Toc43997523]Figure 1. WOW Cart Field Installation Set-up

1. When using the WOW cart, remove the tarps from the bladder tanks and lay them flat on the ground on either side of the WOW cart, as pictured above.
2. Remove the two 1250-gallon bladder tanks and lay them flat on the ground on top of the tarps. Make sure that the bladder side opening is facing the front of the WOW cart where the pump is, and the openings of each bladder are about 13 feet from the center of the WOW cart. Take care not to set the bladder tank on sharp objects that may puncture them. 
3. Insert the single hole manifold inlet pipe into the front openings of the bladder tanks. 
4. Place the generator 15 feet from the WOW cart. The treatment device cords are roughly the length needed if laid between the WOW cart and the generator without slack.
5. Make necessary electrical connections between generator/grid and unit processes desired (Figure 2)
6. [bookmark: _147n2zr][bookmark: _3o7alnk]It is recommended to place the generator between the two bladder tanks with the exhaust facing away from the WOW cart and the bladder tank[bookmark: _Toc42028175][bookmark: _Toc43997524]Figure 2. Electrical Configurations

[image: Diagram

Description automatically generated]


[bookmark: _Toc108603101]Water Treatment
[bookmark: _Toc108603102]Connecting the Water Source
[bookmark: _23ckvvd][bookmark: _Toc108603103]Pressurized water source from a hose: 
1. Attach a drinking water safe hose from the access point to the 3/4" Female Camlock to MHT Adapter near the pump at the bottom of the WOW cart. 
2. When ready to start treating water, turn the valve directly above the adapter near the jet pump to the open position.
3. Make sure the other two valves around the jet pump are turned off.
4. The WOW cart components are rated to withstand normal drinking water distribution system pressures.
[bookmark: _ihv636][bookmark: _Toc108603104]Unpressurized water source:
1. [bookmark: _Hlk38630038]Connect hose # 6 to quick connect (Z) and (Y) (foot valve)
2. Ensure that the bottom of the WOW cart is no more than 17 feet higher than the water source. The jet pump can pull water up to 17 feet vertically.
3. Attach the included suction hose to the jet pump via the check valve.
4. Attach the foot valve to the open end of the suction hose.
5. Drop the foot valve into the water source. 
6. Turn the valve closest to the pressure gauge on the jet pump to the open position.
7. 
Make sure the other two valves near the pump are turned to the closed position.[bookmark: _Toc42028176][bookmark: _Toc43997525]Figure 3. Water Supply Connections



Determining the Water Treatment Flow Path

The water treatment processes selected will depend on whether bacteria, chemicals, dirt, or radiological contamination needs to be removed from the water and the desired level of treatment for the intended use or disposition of the treated water.  The manifold (water flow) can be configured in  different ways to optimize the needed water treatment.  The schematic (Figure 4) and Table 1 below describe the full path that will treat the broadest group of contaminants.  A 100% removal should not to be assumed for any contaminant. Optional flow paths for specific contaminants are found in Appendix A.

For individual flow path options, please refer to Appendix C – Supplemental User’s Guide for Standard Use and Configuration.




[bookmark: _Toc43997526]Figure 4. Complete Treated Water Flow Path



[bookmark: _Toc43997536]Table 2. Fully Operational Flow Path

Contaminants to be removed:

Bacteria/Virus, Chemicals/Radiological, Turbidity(cloudy)
[bookmark: _Hlk38629926]													          Technologies To Be Used:
1) 100- and 25-micron Disc Filters (cloudy, dirty water)
	2) Star Canister Carbon Filters (chemicals)/Ion Exchange (radiological)	
3) UV System (step 1 disinfection of bacteria and virus)	
4) WaterStep M100 ChlorineGenerator (final disinfection)


Actual Process Flow:
Source water, feed pump, screen/disc filters, canister carbon filters, UV system, chlorine generator, bladder tank.
[bookmark: _Hlk38629783]
Setup Procedure:

1) Connect hose #1 to quick connect (K) and (P)
2) Connect hose #2 to quick connect (F) and (Q)
3) Connect hose #3 to quick connect (B) and (R)
4) Connect hose #4 to quick connect (S) and (T)
5) Connect hose #5 to quick connect (U) and (I)
6) Close valves:  V0, V2, V3, V4, V5, V7, V8, V9, V10, V11, V13, V15, V16, V17, V18, V19, V21
7)  Open valves:   V1, V6, V12, V14, V20, V22

1. Turn the correct valves to the open position so the water follows in the desired flow path direction. See the manifold schematic (Figure 2) determine what valves need to be opened and where bypass hoses need to be connected for this setup.
2. [bookmark: _1hmsyys]Before running water through the WOW cart, follow the flow path to ensure only the desired valves are open so that backflow through the system does not occur.
  


[bookmark: _Toc108603105]Filling Bladder Tanks with Treated Water
1. From the output point on the manifold, use the 1" Female Camlock to MHT Adapter to attach a drinking water safe hose and run it into the top opening of the bladder tank. 
2. Begin filling the bladder tank. 
3. [bookmark: _41mghml]While the tank is filling, continuously monitor the chlorine residual level through the full port ball valve on the manifold and keep it around the desired level. To control the flow of chlorine gas into the water, the M-100 can be generally controlled with a valve on the small chlorine hose on the M-100’s venturi as needed.  Power to the M-100 Chlorine Generator can be disconnected if chlorine generation is not desired.
4. Once the desired quantity of water is in the tank, turn the pump off using the switch in Outlet Box A (if using an unpressurized source) or turn off the pressurized source at the access point. 
5. Let the water sit and have a contact time of one hour. The suction hose and drinking water safe hose can be disconnected from the pump and stowed for easy access at this time.

[bookmark: _2grqrue][bookmark: _Toc108603106][bookmark: _Hlk41466090]Recirculation of Treated Water
There are two scenarios when recirculation through the WOW cart could be required. These are to 1) further treat exceptionally dirty water and to 2) polish (reduce excess chlorine residual) water to improve the taste and odor for drinking. If particularly difficult to disinfect contaminants are present or if concentrations are excessively high, additional passes of the treated water from the bladder tank through the disinfection processed to the WOW Cart can be made to treat the water to the desired level. If water is going to be used for cooking or drinking, it is recommended that the water be polished via filtration (typically GAC) to remove unwanted tastes and odors from the chlorine residual. 

To recirculate water for the purpose of polishing it, refer to Figure 5 and follow the steps listed below. 
[bookmark: _Toc108603107]Polishing Set-up Procedure
1) Turn off the jet pump via the switch in outlet box A
2) Remove the foot valve from the suction hose and connect it to the ¾” female to 1” male camlock adapter.
3) Connect the adapter end of the hose to quick connect (Z) (single hole manifold).
4) Connect the loose end of the suction hose to the jet pump at the check valve.
5) Connect hose #1 to quick connect (J) and the inlet side of the canister
6) Connect hose #6 to the outlet side of the canister and quick connect (K)
7) Connect the ¾” female to MHT adapter to quick connect (W) 
8) Connect the drinking water safe hose to the adapter.
9) Connect the other end of the hose to the desired distribution point or points.
10) Close Valves: V7, V8, V9, V19, V20, V21
11) Open Valves: V6, V10, V16, V14, V22
12) Turn the jet pump back on.


[bookmark: _Toc43997527]Figure 5. Recirculated and Treated Water for Distribution



Filter canisters can remain on the WOW cart (other treatment in Figure 5) or placed next to the WOW cart for ease of access during polishing. Once modifications have been made, turn the jet pump back on at the switch, it will supply pressurized water to the distribution points. If distribution is not needed, the hose can be inserted back into the top of the bladder tank for storage until use.
[bookmark: _Toc108603108]Additional Disinfection Set-up
To recirculate water for the purpose of treating it further, follow the steps below to route the flow through the M-100 (red line/blue line path).

1) Turn off the jet pump via the switch in outlet box A
2) Remove the foot valve from the suction hose and connect it to the ¾” female to 1” male camlock adapter.
3) Connect the adapter end of the hose to quick connect (Z) (single hole manifold).
4) Connect the loose end of the suction hose to the jet pump at the check valve.
5) Do not change any hoses or valves from the original treatment path.
6) Ensure that quick connect (W) is still connected to the 1” female to MHT adapter and the drinking water hose is still running into the top of the bladder tank.
7) Turn the jet pump back on.
Once recirculation has started, water can be recirculated and tested at one of the valves on the single hole manifold until it meets the desired water quality level.
[bookmark: _Toc108603109]Treated Water Distribution
There are two distinct scenarios that can occur during distribution. They are listed below:

· Direct distribution to jerry cans and other personal containers from bladder tanks.
· Pressurized distribution to support systems (showers, kitchens, restrooms, etc.)
[bookmark: _Toc108603110][bookmark: _Toc41658185]Direct Distribution to Individuals
For direct distribution from the bladder tanks, connect the 1” female to MHT adapter to the male quick connect (Z) on the single hole manifold. Then connect the drinking water safe hose to the adapter. At this point, the hose can be used for distribution.
[bookmark: _Toc108603111]Pressurized Distribution Set-up Procedure
As discussed previously, polished water can be delivered directly to the distribution point under pressure, but water can be delivered from the bladder tanks to desired distribution points under pressure via the following setup.

1) Turn off the jet pump via the switch in outlet box A.
2) Remove the foot valve from the suction hose and connect it to the ¾” female to 1” male camlock adapter.
3) Connect the adapter end of the hose to quick connect (Z) (single hole manifold).
4) Connect the loose end of the suction hose to the jet pump at the check valve.
5) Connect hose #1 to quick connect (J) and (K).
6) Connect the ¾” female to MHT adapter to quick connect (W) 
7) Connect the drinking water safe hose to the adapter.
8) Connect the other end of the hose to the desired distribution point or points.
9) Close Valves: V7, V8, V9, V19, V20, V21
10) Open Valves: V6, V10, V16, V14, V22
11) Turn the jet pump back on. 
When water is being distributed under pressure, the jet pump will automatically control the pressure via the pressure switch. In this circumstance, multiple distribution points can be connected (via hose splitters).


[bookmark: _3fwokq0][bookmark: _gym0nrem6z44][bookmark: _1v1yuxt][bookmark: _Toc108603112]Cleaning, Storing, and Transportation

[bookmark: _Toc108603113]Cleaning

It is recommended that a bleach solution be run through the system prior to storage by siphoning the solution in via a 5-gallon bucket, ensuring each line of the system gets disinfected. The bladder tank can be sanitized (inside and out) using a mild bleach solution and hung up vertically with the outlet pointing towards the ground and open, then blow back into the tank until dry. The best way to do this is with a wet and dry shop vac on blow mode or a leaf blower connected to the top opening of the tank. 
[bookmark: _Toc108603114]Storing

Before storing, completely drain the system of all water. This includes hoses, filters, filter housing, pumps, and valves. DO NOT fold up and store bladder tanks wet. There is a drain valve on the bottom of the jet pump that needs to be opened and water drained out of the pump volute. Open camlocks (without drained hoses attached) should be capped with ¾” Female Camlock Caps to prevent insects and contaminants from entering the system when in storage. The WOW cart should be stored in a safe and secure area.
[bookmark: _Toc108603115]Generator

The generator needs to be depleted of fuel and the negative on the battery on the generator needs to be disconnected. If fuel cannot be removed, a fuel stabilizer needs to be introduced into the gas tank for storage. If only using propane, this is not an issue.

The battery should be on trickle charge while in storage, so it is fully charged when deployed. All parts and pieces should be stowed together so it remains a unit during transport. 
[bookmark: _Toc108603116]Transportation

When the WOW cart is being prepared for transport, the M-100 should be removed from the WOW cart upper manifold and packaged separately to reduce the risk of damage to the unit.  When transporting, secure the load so it does not move freely.


[bookmark: _Toc108603117]Maintenance

For best results in maintaining your new equipment it is advised that:

· The WOW Cart is always sitting on its wheels in the upright position with the two locking castors locked in place in use and in storage.

· When the WOW Cart is in use, keep the equipment wiped off and free of dirt and debris at all times. This will allow the operator(s) to see if there are any leaks or other issues that may need to be addressed. Salt and its by-products such as chlorine, chlorine gas, sodium hypochlorite (Bleach) and sodium hydroxide are corrosive to metals, warning stickers, and placards.

· Daily check the oil level in the Dual Fuel Generator. See Generator manual.

· The Dual Fuel Generator should be drained of fuel or the remaining gasoline stabilized with a stabilizer prior to storage. Stabilizer can be found at an auto parts retail store and is not included with the WOW Cart. See the dual fuel generator manual for instruction.  

· The WOW Cart should be sanitized and drained of all water from all of the filters, manifolds, plumbing, piping, pumps, M-100 Chlorine Generator and BleachMakers prior to storage. See manual for sanitizing process.

· The activated carbon filter canisters need to be removed from the WOW Cart after use and the granular activated carbon and sand removed and replaced.  See the media   manual for instruction. 

· The 12- volt Deep Cell Battery should remain connected to the battery charger with the battery charger plugged into a reliable power source at all times when the WOW Cart is in use or in storage. This will assure the user(s) that the battery is fully charged at all times. See the battery charger manual for instruction. 

· Inspect all electrical utility cords prior to use. If you find any electrical utility cords or extension cords that have been compromised with cuts, nicks or have been crushed, replace the cord and discard the compromised cord.  Keep all electrical utility cords and extension cords dry, clean and free of dirt and grime. 

· Always keep the equipment manuals with the W.O.W. Cart for reference.
[bookmark: _Toc108603118]Troubleshooting


Always refer to the supplied WOW Cart and component manuals for function and processes as well as any manuals that are supplied with the additional accessories for function and process. Typical operational issues that may arise during operation:

· Water running at a normal rate through the cart and then all suddenly slowly through the system is usually an indication that one or more water filters are plugged up. One or all will need to be cleaned (rinsed) or have the media replaced. 

· Generator quits running. Check the gasoline or propane tank.

· WOW Cart not operating but the generator is running. Check to be sure cords are plugged in. 

· Leak on a cam-lock quick connect hose. Check that both lock levers are fully engaged in the lock position. Though highly unlikely, the female cam-lock fittings have a gasket inside them. Be sure that the gasket is in place. 

· [bookmark: _4f1mdlm][bookmark: _jrhbaexuvxsr][bookmark: _2u6wntf][bookmark: _19c6y18][bookmark: _Hlk37852479]The jet pump stops pumping water from the source. Check the foot valve on the end of the 1” suction hose. It may be plugged with dirt and debris and require cleaning.  













[bookmark: _Toc108603119]Contact Information
Contact WaterStep at:
info@waterstep.org
Phone: Monday through Friday from 9:00 am to 5:00 pm Eastern Standard Time (EST), U.S.A. at:	 +1-502-568-6342

For further Information or specialized training on the WaterStep WOW Cart, or any of the other WaterStep products and services, please contact; 

WaterStep
625 Myrtle Street
Louisville, Kentucky 40208 U.S.A
+1 502 568-6342
info@waterstep.org
 










  





[bookmark: _Toc108603120]Glossary

A
[bookmark: _28h4qwu]
Access point
If using a pressurized source, the point at which water can be retrieved and tied into the flow path of the WOW cart. Example: a challenged municipal water supply at a hose bibb, tap, or valve.
[bookmark: _nmf14n]
Appliance cord
Any cord that is attached to an energy-requiring component of the WOW cart.

[bookmark: _37m2jsg]B

[bookmark: _1mrcu09]Bypass point
The male camlock connections below the main manifold.

[bookmark: _46r0co2]C

[bookmark: _2lwamvv]Camlock
A watertight quick disconnect mechanism which can be used to easily reroute the path of flow.

[bookmark: _111kx3o]Check valve
A one-way valve that retains pressure within the system and is crucial to the proper function of the jet pump.

[bookmark: _3l18frh]Chlorine hose
The small white tube that runs from the chlorine side of the M100 to the venturi.

[bookmark: _206ipza]Contact time
After chlorination, the time required for the water to set before chlorine can be removed and/or water can be consumed.

[bookmark: _4k668n3]D

[bookmark: _2zbgiuw]Distribution point
The point at which water is being retrieved for use either in cooking, cleaning, drinking, bathing, etc after treatment.

[bookmark: _2dlolyb]F

[bookmark: _sqyw64]Filter media
The chemical or mechanical component which water is passed through during treatment.
[bookmark: _3cqmetx]
FHT
Female Hose Thread.
[bookmark: _1rvwp1q]
Flow path
The path water will take from the original source to the final distribution point.
[bookmark: _4bvk7pj]
Foot valve
A one-way back flow prevention valve with a coarse screen which can be placed in an open water source.
[bookmark: _2r0uhxc]
G

[bookmark: _1664s55]GFCI
Ground Fault Circuit Interrupter. A specialized outlet which is grounded and will shut off if an electrical hazard is detected.
[bookmark: _4h042r0]
M

[bookmark: _2w5ecyt]MHT
Male Hose Thread (Also known as National Hose – NH)

[bookmark: _1baon6m]Manifold
A portion of pipe which is used in controlling the flow of water in a defined path.
[bookmark: _1opuj5n]
P

[bookmark: _48pi1tg]Polishing water
Treating water post-chlorination to remove residual chlorine, odor, and taste.
[bookmark: _2nusc19]
Primary treatment
Treatment that occurs prior to chlorine contact time.
[bookmark: _319y80a]
S
[bookmark: _1gf8i83]
Suction hose
A hose that contains rings of PVC to resist collapsing under vacuum.
[bookmark: _40ew0vw]
T
[bookmark: _2fk6b3p]
Tank, bladder, or pressure
A large, portable water storage tank that can be folded down and stored when not in use.
[bookmark: _upglbi]
Tank, pressure
A tank that contains an air bladder and is connected to a pressure switch that allows for automated control of a jet pump.
[bookmark: _3ep43zb]
Treated water
Water which has passed through at least one aspect of treatment on the WOW cart.
[bookmark: _2szc72q]
V
[bookmark: _184mhaj]
Venturi
A small section of pipe that rapidly constricts in size before returning to the original size, creating a vacuum.
[bookmark: _4xl1km22xjyv]
Volute (Found in Jet Pump)
A curved funnel that increases in area towards the discharge point.
[bookmark: _3s49zyc]
W
[bookmark: _279ka65]
Water source, pressurized
A source which will flow through the WOW Cart without the need for the included pump. Example: municipal supply, elevated tank.
[bookmark: _meukdy]
Water source, unpressurized
A source that requires a pump to flow through the WOW Cart. Example: lake, pond, stream, ground level tank, shallow well.















[bookmark: _Toc108603121]Appendix A. Alternative Water Treatment Flow Paths

[bookmark: _Toc108603122]Moderately Contaminated Water

Contaminants to be treated:
	Bacteria/Virus, Chemicals, Turbidity (cloudy)
Technologies To Be Used:

1) 100- and 55-micron Screen/Disc Filters
2) Canister Carbon Filter
3) WaterStep M100 Chlorine Generator						

Actual Process Flow:
Source water, feed pump, screen/disc filters, canister carbon filters, chlorine generator, bladder tank.
Setup Procedure:
								
1) Connect hose #1 to quick connect (K) and (P)
2) Connect hose #2 to quick connect (Q) and (T)
3) Connect hose #5 to quick connect (U) and (I)
4) Close valves: V0, V2, V3, V4, V5, V7, V8, V9, V10, V11, V12, V13, V15, V16, V17, V18, V19, V21
5) Open valves: V1, V6, V14, V20, V22


[bookmark: _Toc108603123]Quick Disinfection		

Contaminants to be treated:
	Bacteria and Virus
Technologies To Be Used:
1) 100- and 55-micron Screen/DiscFilters
2) WaterStep M100 Chlorine Generator							

Actual Process Flow:

Source water, feed pump, disc filters, chlorine generator, bladder tank.

Setup Procedure:
								
1) Connect hose #2 to quick connect (K) and (T)	
2) Connect hose #5 to quick connect (U) and (I)
3) Close valves: V0, V2, V3, V4, V5, V7, V8, V9, V10, V11, V12, V13, V15, V16, V17, V18, V19, V21
4) Open valves: V1, V6, V14, V20, V22


[bookmark: _Toc108603124]Appendix B. Manuals


1. M-100 Chlorine Generator Manual


	
2.	BleachMaker Manual



[bookmark: _Hlk38639328]3.        BleachMaker 110V AC Power Supply Connection









[bookmark: _Toc108603125]Appendix C. Filter Media Types and Uses
(Others may be considered depending on water quality and issues present)

INCLUDED WITH WOW CART:

	Granular Activated Carbon (GAC)
(INCLUDES 2 REFILLS)
	Granular carbon is the standard media for most chemical reduction situations. Its high surface area gives it massive adsorptive capacity. It can be manufactured from animal bones, wood, and petroleum, but most carbon is produced from anthracite coal or coconut shells.

























NOT INCLUDED:

	Media
	Description

	Activated Alumina
	Activated Alumina is “a mixture of amorphous and gamma aluminum oxide” that is used for removal of arsenic, fluoride, selenium, silica and humic acids. 

	Anthracite
	Crushed anthracite coal has long been a favorite medium-weight filter for sediment reduction. It is now most often used with sand and other media in multi-media filters.

	Copper-zinc mixtures
	High purity copper/zinc granules that use redox (exchange of electrons) to remove chlorine and heavy metals. 50% copper and 50% zinc mixtures are typically used for chlorine and heavy metals reduction. It also has bacteriostatic properties.  85% copper and 15% mixtures are typically used for iron, manganese and hydrogen sulfide reduction.

	Crushed marble
	Crushed marble is naturally occurring calcium carbonate. It is used to raise the pH of acidic water. 

	Garnet
	Garnet is a natural medium used most often in multi-media filters. It is very fine and filters down to the 10-20-micron range.

	Ion Exchange Resin
	Various acid cation and base anion mixtures that that are used for primary for softening and water treatment rad waste treatment and decontamination.

	Manganese Greensand
	Manganese greensand is a purple-black filtration medium made from naturally occurring greensand coated with manganese. Manganese dioxide is similar.  It serves as a catalyst to precipitate hydrogen sulfide, iron and manganese. 

	Multi-media (multi-layer)
	Multi-media filters consist of several layers—usually three to five—of different media. The media are loaded by density—the densest in the bottom of the tank, the least dense on top. This produces a filter with excellent flow rate and relatively easy backwash properties that will filter down to ten microns.
The most common media mix is (top to bottom): anthracite, filter sand, garnet. This is a typical mix, though many others are common.

	Sand
	Filter sand is naturally occurring sand that is high in silica and low in calcium. It is graded and washed. It can be used independently or as part of a multi-media filter. Sand filters are believed to be the oldest man-made filters and they imitate a common natural filtration technique.

	Zeolite
	A natural material composed of a microporous arrangement of silica and alumina used for the filtration of heavy metals, ammonium, and some organics.



Adapted from http://www.purewaterproducts.com/articles/filter-media
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Sa ve  L i ve s  w i t h  Sa f e  Wa t e r


INSTRUCTION MANUAL
WaterStep M-100 Chlorine Generator


WaterStep
625 Myrtle St.
Louisville, KY 40208 USA
+1.502.568.6342
waterstep.org


Read these instructions 
in order to safely and 


effectively use this 
product.
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When using the WaterStep M-100 Chlorine Generator, you should always follow basic safety 
precautions:


Read all instructions!


Allow only responsible adults who are familiar with the instructions to operate the M-100.


The M-100 produces by-products of liquid chlorine and sodium hydroxide. Use caution 
when draining the M-100 of these by-products. Rinse any spills immediately.


Store these by-products in bottles that are not used for drinking. Using a permanent 
marker, clearly mark the bottles CHLORINE and SODIUM HYDROXIDE. Also write in 
large words: POISON - DO NOT DRINK. These by-products can be harmful or 
fatal if swallowed!


The side of the M-100 labeled CHLORINE produces chlorine gas when the unit is 
operated as instructed. Do not open the fill tube and breathe the fumes.


When draining and rinsing the M-100, be careful not to spill chlorine or sodium 
hydroxide on your skin or clothes, or splash it in your eyes. You should wear eye 
protection.


To protect against shock, sparks or explosion, never place tools on or near the 12-volt 
battery.


Never leave the M-100 running unattended.


Avoid over-chlorinating the water by testing chlorine levels frequently as 
instructed in this manual. If the water is over-chlorinated, add water to dilute the 
chlorine to 5 PPM (Parts Per Million).


SEE WARNINGS ON PAGE 2
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THE WATERSTEP M-100 CHLORINE GENERATOR 
GENERATES CHLORINE GAS TO PURIFY WATER. IT DOES 
SO SAFELY WHEN USED AS INTENDED BY PEOPLE WITH 
PROPER TRAINING. BUT IT CAN BE DANGEROUS IF NOT 
USED CORRECTLY.


The M-100 uses salt (sodium chloride, or NaCl) and 
direct current (DC) electricity to produce chlorine gas 
(Cl2) and sodium hydroxide (NaOH). You should 
use the M-100 only after you get proper 
training on how to run it and monitor chlorine 
levels.


Chlorine destroys disease-causing organisms in water 
and is the most commonly used disinfectant in all 
regions of the world. It does not kill all viruses, 
bacteria or protozoa.


Chlorine does NOT remove salt from salt water. It does NOT remove toxic chemicals. So 
water treated with the M-100 could still contain harmful chemicals. When 
possible, you should get your source water tested by a certified lab to see what it has in it.


The M-100 can chlorinate water up to a level of 5 PPM (parts per million), but no third 
party or government agency has tested the M-100 for how effectively it kills bacteria or other 
microbes or viruses. Use the M-100 and the water it produces at your own risk.


DANGER: The M-100 produces chlorine gas (Cl2) and sodium hydroxide (NaOH).


Chlorine gas is poisonous - which is 
why it kills bacteria and other microbes. 
But it is also poisonous to humans and 
animals. If you breathe it in, it can burn 
your lungs. It can also burn your eyes 
and your skin.


Sodium hydroxide (NaOH) can cause 
severe skin irritation and burns.
 


Use the M-100 in a well-ventilated area. Do not breathe in gas from any ports or tubes. Handle 
the liquid chlorine and sodium hydroxide it produces very carefully, and put them only in con-
tainers with large, clear labeling.
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The WaterStep M-100 Chlorine Generator was developed in response to a need that affects 
nearly one billion people around the globe . . . unsafe drinking water. In fact, waterborne 
disease claims more lives each day than armed conflict, HIV/AIDS, and cancer combined.


For more than 140 years, chlorine has been added to water to kill disease-causing bacteria 
and pathogens. The M-100 is a portable, affordable way to chlorinate water for the purpose of 
eliminating waterborne pathogens.


Through the process of electrolysis, the M-100 creates chlorine gas from salt water. The chlo-
rine gas, which evenly disburses throughout the water, kills waterborne bacteria in two hours.


As contaminated water circulates through the system, chlorine gas is injected into the water. 
When the water has reached the recommended chlorine level of 5 PPM - and still has a 2 PPM 
chlorine level after setting for two or more hours - the waterborne pathogens have been killed.


The M-100 does not remove salt from seawater. It will also not remove heavy metals or 
chemicals.


WHAT THE M-100 CHLORINE GENERATOR DOES
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WHAT IS INCLUDED WITH THE M-100 CHLORINE GENERATOR
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Two 5/8” (16mm) 
I.D. Hoses 


One 1/4” (6mm) I.D. Tube 
(Chlorine Gas Tube)


Submersible Pump


Water Bottle Parts Bag (Replacement parts)


Chlorine Injector,
Heat Exchanger


Heat exchanger Chlorine 
Injector
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WHAT IS INCLUDED WITH THE PARTS BAG (Replacement parts)


1


3 4


5 6


7 8


2Chlorine Test Kit


All of the parts marked “replacement part” are extra parts that can be used if the parts on 
the purifer are lost are broken.


Zip Ties Teflon Tape  
(Replacement part)


Barb Fitting (Male)
(Replacement part)


Barb Fitting (Female) 
(Replacement part)


1” (25mm) Plug for 
Fill Tube 
(Replacement part)


Hose Clamps 
(Replacement parts)


Measuring Cup
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WHAT IS INCLUDED WITH THE PARTS BAG Continued


WHAT YOU NEED TO SUPPLY LOCALLY
1.  12-Volt DC battery (deep cycle/marine type is best)
2.  Solar or electric battery charger for 12-Volt battery
3.  Salt/Sodium Chloride (any quality table salt)
4.  Slotted screwdriver
5.  Measuring tape
6.  Large pair of pump pliers
7.  Bucket to collect rinse water
8.  Water storage tank(s)


9


11 12


10Two Drain Tubes 
(Replacement parts)


Small Barb 
(Replacement part)


Small Barb with Hose 
(Replacement part)


Extra Insertion Tube 
(Replacement part)
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INSTALLING THE M-100 CHLORINE GENERATOR


1


2


3


Remove the M-100 from the box 
and bubble-wrap packaging.


Use zip ties, rope, wire or chain to attach the 
M-100 securely to a water tank or other 
support; or secure it firmly to the ground/deck.


Attach the end of the 5/8” (16mm) hose with 
the male barb to the outlet side of the 
circulation pump. Secure with hose clamp.
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INSTALLING THE M-100 CHLORINE GENERATOR Continued


4


5


Attach the opposite end of this hose to the barb 
fitting on the short side of the heat exchanger. 
Tighten the hose clamp as needed.


*The injector (sometimes called 
a “Venturi”) is the device that 
pulls chlorine gas from the 
M-100 Chlorine Generator and 
injects it (the chlorine gas) into 
the water. The injector is con-
nected to the heat exchanger 
(the U-shaped piece of piping) 
during manufacturing. The injec-
tor is a vital part of the M-100. 
Without the injector the M-100 
will NOT function.


Heat exchanger Black injector


Attach the other braided hose to the barb  
fitting on the black injector*. Use hose clamp 
to tighten.
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INSTALLING THE M-100 CHLORINE GENERATOR Continued


6


7


Air vent


Slide the heat exchanger into the oval-shaped 
opening on top of the M-100.


Place the braided hose with circulation pump 
into the water tank, leaving the wires hanging 
outside of the tank.
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CHLORINE
GAS


INSTALLING THE M-100 CHLORINE GENERATOR Continued


8


9


Place the braided hose attached to the 
injector into the tank that will collect/store the 
chlorinated water. Note the arrow on the 
injector showing the direction of the water flow.


Single tank set-up


Attach the 1/4” (6mm) Chlorine Gas tube to 
the injector on one end, and the top of the 
M-100 on the other end.


CHLORINE
GAS


Air vent  
labled 
VENT 
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OPERATING THE M-100 CHLORINE GENERATOR


BEFORE OPERATING THE UNIT:


OPERATING THE UNIT:


1


2


3


These instructions assume that you have a tank or cistern of water that needs to be 
chlorinated. It also assumes that you have a means to dispense the water from the tank after 
it is treated.


1.  Make sure the drain tubes (red and black) at the bottom of the M-100 are clamped shut by 		
     the pinch clamps.
2.  The 1” (25mm) plug on the fill tube should be “hand tight”. Do NOT overtighten! Tape 		
     threads on plug as needed.
3.  Confirm the “vent” hole on the chlorine side is unobstructed and open to the atmosphere.
4.  Make sure you have a fully charged 12-volt DC battery.


Place about 400ml of water into the empty 
water bottle.


Fill the metal measuring cup one and a half 
times (1-1/2) with table salt (this will be about 
125g or 4.5 oz of salt). If rock salt is used, first 
pound it to small particles before mixing it with 
water. 


Place cap on water bottle and shake the 
mixture to allow the salt to completely 
dissolve.


NOTE: NEVER add more salt to the M-100 
Chlorine Generator after you have started the 
chlorination process.
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OPERATING THE M-100 CHLORINE GENERATOR Continued


4


5


Remove the 1” (25mm) plug from the fill tube.


Pour the solution of water and salt into the 
chlorine generator. Add more water until it 
reaches the maximum fill line. 


NOTE: If chlorinating large volumes of water 
(10,000 gallons/ 37,854 liters or more), keep an 
eye on the “Minimum Line”. If the chlorine level 
drops below the minimum line sticker, STOP the 
chlorination process and remix a NEW solution 
of salt and water. Drain the existing chlorine out 
of the M-100 (see p.16) and save it. Add the new 
solution of salt and water. Resart the process and 
continue with the chlorination process.


625 Myrtle Street
Louisville, KY 40208


625 M
yrtle Street


Louisville, K
Y 40208


001.502.568.6342


W
aterStep.org


Training & Technology to


Heal a Thirsty World


MAXIMUM LINE


12







OPERATING THE M-100 CHLORINE GENERATOR Continued


6


7


Pour approximately 600ml of water (or 
recycled sodium hydroxide) into the oval-
shaped hole at the top of the M-100. If you are 
using plain water, add about five grams of salt 
(1/2 teaspoon) into this compartment. This will 
generate chlorine more quickly.


Connect the wires from the circulation pump to 
the battery terminal (black to negative/-, red to 
positive/+). Once water is flowing through the 
system, check for any water leaks. If leaks or 
drips are found, adjust the tubing.


625 Myrtle Street
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OPERATING THE M-100 CHLORINE GENERATOR Continued


8


9


Connect the wires from the chlorine generator 
to the battery (black to negative/-, red to 
positive/+).


Once the water is flowing, and the M-100 is 
running, look for bubbling action in the 
Chlorine side and small bubbles forming in the 
Sodium Hydroxide side. This indicates that the 
M-100 is working properly.


Sodium Hydroxide


Air vent


Chlorine
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OPERATING THE M-100 CHLORINE GENERATOR Continued


10


11


12


13


Use the chlorine test kit to test chlorine levels 
in the water. Get a sample from below the sur-
face of the tank. Add one drop of Orthotolidine 
and shake the tester to mix. Match the color of 
the water with the color standard on the tester.


Continue running the M-100 until the chlorine 
level reaches 5 PPM (Parts Per Million). The 
time this takes will depend on the size of the 
tank and the quality of the source water.


When the chlorine level reaches 5 PPM, remove the 1/4” (6mm) chlorine tube from the 
venturi. Then, disconnect both the submersible pump and the M-100 from the negative 
and then the positive side of the battery.


Allow the treated water to sit for one hour and then re-check the chlorine levels. Levels 
should be 2 PPM or more. If the chlorine level is lower than 2 PPM, run the chlorination 
process again and allow the water to stand for one additional hour and re-test. If the 
chlorine levels are between 2 and 5 PPM, it is safe to drink.


NOTE: If your test kit is no longer yellow and has turned amber or red, there is too 
much chlorine in the water.


NOTE: Because different water sources have different minerals, no minerals, different 
levels of turbidity, etc. they chlorinate at different rates. The first time you run the M-100, 
you should test the water every minute or so. After you have gone through the process 
several times, you will be able to better judge how how long it takes for your water to 
become chlorinated and how often you need to test it. If in doubt, TEST, TEST, TEST! It 
is much easier to ADD chlorine than to dilute it down. 
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1


2


Loosen and remove the plug at the top of the fill tube on the CHLORINE side. Keep 
your face away from the fill tube and DO NOT INHALE THE CHLORINE GAS!


Insert the (red) drain tube at the bottom of the 
Chlorine side of the M-100 into the top of the 
empty container labled CHLORINE. Release 
the pinch clamp and let all the chlorine pour 
into the container. Keep your face away from 
the opening of the empty container and DO 
NOT INHALE THE CHLORINE GAS!


NOTE: Sodium Hydroxide will vary in strength 
depending on how often you REUSE the 
Sodium Hydroxide from previous chlorination 
batches. Sodium Hydroxide will get stronger 
and stronger with each use.


DO NOT ALLOW MORE THAN THREE 
CHLORINATION PROCESSES WITH THE 
SAME BATCH OF SODIUM HYDROXIDE. IT 
WILL GET VERY STRONG AND WILL BURN 
YOUR SKIN IF SPILLED.


SHUTTING DOWN THE M-100 Continued
Before the M-100 is completely shut down and stored, have two empty containers - each of 
which will hold up to two liters of liquid. Use a permanent marker to write CHLORINE on one 
container and SODIUM HYDROXIDE on the other container. Please write POISON - DO NOT 
DRINK on each bottle as well. DO NOT USE SODA BOTTLES...EVER!


CHLORINE
POISON - DO NOT DRINK
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4


5


Squeeze/engage the pinch clamp. Fill the 
water bottle with plain water and pour into the 
chlorine side of the M-100. Refill and drain this 
side three times. Collect rinse water in a 
bucket. Keep your face away from the 
opening of the fill tube and drain tube. 
DO NOT INHALE THE CHLORINE GAS! 


Repeat the process for the Sodium 
Hydroxide side, pouring the rinse water into the 
oval-opening on top of the M-100. Collect the 
rinse water in the same bucket. Keep your face 
away from the opening of the fill and drain tubes. 
DO NOT INHALE THE CHLORINE GAS!


Wipe down the exterior of the 
M-100 with a cloth to remove dirt 
and moisture.


Always protect your eyes and skin. Keep 
all solutions out of eyes and avoid 
breathing fumes. Keep all solutions away 
from children. Store solutions in a safe 
place.


IMPORTANT: Recharge the 12-volt battery 
with an electric battery charger or solar 
panel.


SHUTTING DOWN THE M-100 CHLORINE GENERATOR Continued


625 Myrtle Street
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If the by-products are not going to be used, both solutions can be poured into the same bucket. 
They will neutralize each other into saline water and can be safely disposed of on the ground.
This neutralized solution will not harm the enviornment.


CONTACT US
WITH ANY QUESTIONS ABOUT THIS PRODUCT


Chlorine: The chlorine solution may be used as a household disinfectant and cleaning 
agent. Dilute the solution by at least 1/2 with water.


Sodium Hydroxide: The sodium hydroxide solution can be re-used in the side of the 
M-100 labled SODIUM HYDROXIDE. This will help the M-100 start much faster than if plain 
water is used in this side. The sodium hydroxide may be used to kill mosquito larvae and 
deodorize latrines. Dilute solution as needed.


625 Myrtle Street
Louisville, KY 40208 USA


+1.502.568.6342
waterstep.org


WHAT TO DO WITH THE BY-PRODUCTS
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WATERSTEP’S BLEACH MAKER  INSTRUCTIONS 


8/9/16 
 


Overview:  
WaterStep’s Bleach Maker generates a bleach solution to 
be used as a general purpose disinfectant. The production 
of a strong effective disinfectant made on site, easily and at 
low cost, will promote improved sanitation and hygiene. 
This will reduce diarrheal diseases, which are a major 
health problem of the developing parts of the world. 


 
Bleach  is a proven disinfectant for water.  A small quantity 
of bleach can be added to a container of water and after 
waiting 30 minutes, the water can safely be consumed. 
WaterStep’s Bleach Maker can be used most effectively in 
communities without water storage or distribution systems. 


 
  


 
Precautions:  
● Use in a well-ventilated area or outdoors. Do not 


inhale the fumes from the bleach generator.  
● Do not drink the bleach solution.  
● Keep the bleach solution out of eyes.  
● Store the bleach solution in a cool place, out of direct 


sunlight. 
● Discard the bleach solution after 14 days of storage. 
● Store the bleach solution away from children 


The bleach solution produced by this generator is not as 
concentrated as bleach purchased in stores.  
 
 
 
 
 
 
 
 
 
 
 







 


Needed Parts:  
● 12 volt car battery, fully charged 
● 6 liters of clean water, at room temperature, 


approximately 20 degrees Centigrade 
● A watch or clock 
● 350 milliliters salt (equals 500 grams or 1½ cups)  


 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
Supplied Parts:  
● Three 1 milliliter syringes 
● Bleach generator electrode package - device with 


battery cables attached 
● 1 liter measuring cup 
● Funnel 
● Safety glasses 
● Set of measuring spoons and cups 
● 5 liter jerrycan with solid cap  
● Test kit – includes tester and 2 bottles of reagent  


 
 


 
 
 
 
 
 
 
 
 
 







 


BLEACH PRODUCTION - How to make the bleach​:
 


1. Put on safety glasses.  
2. Using the funnel, fill jerrycan approximately ½ or more 


full of water.  
3. Fill the measuring cup with salt to the 350 milliliter line 


and pour it into the jerrycan, using the funnel. 
4. Screw on solid cap and shake container hard until the 


salt is dissolved. 
5. Remove solid cap and using the funnel, fill the jerrycan 


to the “fill line” with water, 5 liters.  
6. Insert generator electrode package and screw on the 


ring.  
7. Connect red lead to positive (+) side of battery and 


connect black lead to negative (–) side.  
8. Record the time, starting as soon as the battery is 


connected. Observe bubbles coming from the bleach 
generator electrodes. If you can’t see bubbles, hear a 
bubbling sound or smell chlorine see “troubleshooting”. 
Run the bleach generator for 75 minutes.  


9. Unhook bleach generator leads from the battery. At this 
point you should have made 5 liters of bleach solution. 
Remove the electrode generator package from the 
jerrycan.  


 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 







 


SOLUTION TESTING - How to confirm the bleach is the 
proper strength: 


 
1. Fill measuring cup with clean water, to the 1000 


milliliter line.  
2. Stick the end of the syringe in the bleach solution. Pull 


the plunger back, filling the syringe to the 1 milliliter 
mark.  


3. Push the 1 milliliter of bleach solution from the syringe 
into the 1000 milliliters of water in the measuring cup. 
Using the syringe, thoroughly stir the mixture.  


4. Fill tester's water column with the mixture from the 
measuring cup. 


5. Add 1 drop of reagent, from the test kit bottle, to the 
tester's water column.  


6. Place your finger over the top of the tester's water 
column and gently rotate three times.  


7. Compare the color of the water column to the color 
scale on the tester.  
a. If the water column's yellow color matches the 


yellow on the tester for 5 ppm or if it is orange, then 
the bleach solution is the required strength and 
ready to use. 


b. If the water column color is a lighter yellow and 
matches 4 ppm or less on the tester, the bleach 
solution is too weak. Run the generator for an 
additional 15 minutes and retest. If the solution is 
still reading less than 5 ppm after the additional 15 
minutes, see “Troubleshooting”. 


8. After producing bleach of the required strength, dispose 
of the water in the measuring cup. Close the jerrycan 
with the solid cap to transport and store the bleach 
solution 


 
The bleach solution must be tested if it is to be used for 
sanitation purposes, to confirm that it is strong enough. 
 
If the bleach is only used to disinfecting water, the test on 
this page is not necessary. The water that is disinfected is 
tested after the bleach is mixed in. See the following pages.


 
 


 
 







 


For  GENERAL SANITATION dilute the bleach solution 
10 to 1 with clean water. Items to be disinfected should 
be first scrubbed with soap and water then washed in 
fresh disinfectant and allowed to air dry before use. 
Suggested items to be disinfected:  
● Drinking water containers.  
● Cooking pots, pans, dishes and drinking cups.  
● Surfaces used in food preparation.  
● Floors and walls of hospital room or sickroom. 
● Medical equipment—stethoscopes, thermometers, e  
● Toilet facilities.  
● Hands and skin.  
● Protective clothing and bedding.  


 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
For MEDICAL SANITATION use the bleach solution full 
strength. Heavily contaminated surfaces or infectious 
wastes should have full strength disinfectant poured 
over them and allowed to remain in contact for 30 
minutes before clean up. Suggested items to be 
disinfected:  
● Medical waste.  
● Spills of bodily fluids and feces.  


 
 
 
 


 







 


DISINFECTING WATER - How to use the bleach to 
disinfect water: 


  
1. Determine the amount of water to be disinfected.  
2. If the water is cloudy or colored, filter it through a 


clean cloth, paper towel or coffee filter. If it cannot be 
filtered or if the water is very cold, add twice the 
amount recommended below.  


3. Add 1 1/2 milliliter of bleach solution for each liter of 
water to be disinfected. 
a.  5 liters add 1 ½ teaspoon or 7.5 milliliter 
b. 10 liters add 1 tablespoon or 15 milliliters 
c. 20 liters add 2 tablespoons or 30 milliliters 
d. 30 liters add 3 tablespoons or 45 milliliters 
e. 40 liters add ¼ cup or 60 milliliters 
f. 50 liters add ⅓ cup or 75 milliliters  


4. Mix the water and the bleach solution. If the container 
cannot be shaken, use a clean disinfected stick to stir. 


5. Wait 30 minutes.  
6. Fill tester's water column from the mixture.  
7. Add 1 drop of reagent from the test kit bottle, to the 


tester's water column.  
8. Place your finger over the top of the tester's water 


column and gently rotate three times.  
9. Compare the color of the water column to the color 


scale on the tester.  
a. If the water column's yellow color matches the 2, 3 


or 4 ppm on the tester, the water is ready to drink. 
b. If the water tests 5 ppm or is orange, pour the 


water from one clean container to another 5 times. 
Wait for an additional 2 hours and retest, go back 
to step 6. 


c. If the water tests for 1 ppm or is clear go back to 
step 3 and add more bleach. If the water tests 1 
ppm or is clear a second time, do not use this 
water source. Find another water source and start 
over.  


 
If your first try resulted in too much or not enough bleach, 
adjust the amount of bleach added so the test result is 
positive, 2, 3 or 4 ppm. After making several successful 
tests, it will not be necessary to repeat testing, provided the 
water comes from the same source and the container is the  







 


same size. It is important to let the mixture sit for 30 
minutes and then confirm that the mixture has a faint smell 
of chlorine.  
 
Start over, repeating the testing procedure, when a new 
batch of bleach is produced. 
  
***************************************************  
 ​MAINTENANCE AND TROUBLESHOOTING


 
Maintenance:  


● After use, rinse the bleach generator electrode 
package, jerrycan, measuring cups, funnel and 
tester with clean water.  


● Keep the battery fully charged.  
● After repeated usage, a white lime scale may build 


up on the electrodes. Soaking the electrodes in 
vinegar will remove this scale.  


  
TroubleShooting:  
No bubbles, bubbling sound or chlorine smell:  


● Check to see if battery is hooked up correctly.  
● Make sure salt was added.  


Low test reading:  
● Battery is weak.  
● Insufficient time.  
● Check to see if battery clamps are fastened 


securely to the battery terminals. 
● Insufficient salt.  
● Water is too cold.  


 
  
References:  
EPA - Emergency Disinfection of Drinking Water 
CDC - Personal Preparation and Storage of Safe Water 
CDC - Make Water Safe  
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WATERSTEP’S ​ ​POWER ​ ​SUPPLY​ ​INSTRUCTIONS 
3/8/17 


 
The ​ ​power ​ ​supply ​ ​is​ ​to​ ​be ​ ​used ​ ​in ​ ​place ​ ​of​ ​the ​ ​12 ​ ​volt 
battery ​ ​for ​ ​either ​ ​the ​ ​M-100 ​ ​Chlorine ​ ​Generator​ ​or​ ​the 
Bleach ​ ​Maker. 
 
 
To ​ ​use ​ ​the ​ ​power​ ​supply: 
1. Plug ​ ​the ​ ​power ​ ​cord ​ ​into ​ ​an ​ ​electrical​ ​outlet.​ ​Use ​ ​the 


plug ​ ​adapter ​ ​only ​ ​if ​ ​necessary.​ ​The ​ ​unit​ ​will 
automatically ​ ​adjust​ ​to​ ​the​ ​line ​ ​voltage ​ ​(110v-240v ​ ​AC). 


2. Plug ​ ​other ​ ​end ​ ​of ​ ​the ​ ​power ​ ​cord ​ ​into ​ ​the ​ ​power​ ​supply.  
3. Instead ​ ​of ​ ​using ​ ​a​ ​battery ​ ​as​ ​described ​ ​in ​ ​the 


instructions ​ ​of ​ ​the ​ ​M-100 ​ ​or​ ​the ​ ​Bleach ​ ​Maker,​ ​clip​ ​the 
leads ​ ​to ​ ​connector​ ​box.​ ​Clip ​ ​the ​ ​red ​ ​lead ​ ​to ​ ​the​ ​bolt​ ​on 
the ​ ​side ​ ​of ​ ​the ​ ​connector​ ​box ​ ​with ​ ​the ​ ​red ​ ​washer​ ​and 
the ​ ​black ​ ​lead ​ ​on ​ ​the ​ ​side​ ​with ​ ​the ​ ​black​ ​washer.  


 
 
Safety ​ ​precautions:   
● The ​ ​power ​ ​supply ​ ​is​ ​ON​ ​all​ ​the ​ ​time ​ ​that​ ​it​ ​is ​ ​plugged​ ​in. 
● When ​ ​not ​ ​in ​ ​use, ​ ​store ​ ​the ​ ​power​ ​supply ​ ​where ​ ​it​ ​will 


stay ​ ​dry. 
● The ​ ​power ​ ​supply ​ ​is​ ​to​ ​be ​ ​used ​ ​with ​ ​either​ ​M-100 


Chlorine ​ ​Generator​ ​or ​ ​the ​ ​Bleach ​ ​Maker,​ ​but​ ​not​ ​both ​ ​at 
the ​ ​same ​ ​time. 


● Do ​ ​not ​ ​use ​ ​the ​ ​power ​ ​supply​ ​to ​ ​charge ​ ​a ​ ​battery ​ ​or​ ​start 
a ​ ​vehicle.  


● Do ​ ​not ​ ​allow ​ ​children​ ​around ​ ​the ​ ​power​ ​supply. 
● Do ​ ​not ​ ​operate ​ ​the ​ ​power ​ ​supply ​ ​in ​ ​the ​ ​rain.​ ​If​ ​the ​ ​power 


supply ​ ​gets ​ ​wet ​ ​immediately ​ ​unplug ​ ​it​ ​and ​ ​dry​ ​it​ ​off. 
● The ​ ​power ​ ​supply ​ ​has ​ ​a​ ​self ​ ​protecting ​ ​internal​ ​switch.​ ​If 


it ​ ​does ​ ​not ​ ​appear ​ ​to ​ ​be ​ ​working,​ ​unhook ​ ​the ​ ​Bleach 
Maker ​ ​or ​ ​the ​ ​M-100 ​ ​Chlorine ​ ​Generator,​ ​check​ ​the 
connections ​ ​and ​ ​try​ ​again.. 


● Keep ​ ​all​ ​metal​ ​objects ​ ​(tools, ​ ​jewelry,​ ​etc.) ​ ​away​ ​from 
the ​ ​power ​ ​supply​ ​and ​ ​do​ ​not​ ​use ​ ​the ​ ​power​ ​supply​ ​on ​ ​a 
metal​ ​table. 


 







 


 






