
STILLWATER FOUNDATION
Slow-Sand Water Filter

The Need
Across the world, many Christians are reaching out to those in need, 
bringing the good news of Jesus – often meeting the needs of the 
soul by also meeting the needs of mind and body.

In many areas, the opportunity for outsiders to address spiritual 
matters is earned by first attending to a people's physical needs. 
Such an opportunity is present in the pressing need of over one-
sixth of the earth's population (1.1 billion people) in their lack of 
clean water. A commodity that most in the west take for granted, 
clean  and  safe  water  is  practically  nonexistent  in  nearly  all 
developing  areas  of  the  world.  Because  of  this,  almost  five 
thousand  people  die  –  per  day!  The  lack  of  clean  water  is 

responsible for the vast majority of preventable sicknesses,  which results in lost productivity, 
lost opportunity, and ultimately – lost hope.

The Current Answer
There are several ways to address this need, and Stillwater Foundation 
is involved in multiple aspects of doing so. Water must be accessible, 
and so we are helping to develop and distribute low cost and simple to 
operate water-well drilling rigs, as well as innovative hand pumps to be 
installed at the wells.1 Yet, regardless of where the water comes from, it 
needs to  be clean and safe.  Thus,  one of  our  most  world-changing 
projects is the 'Slow-Sand Water Filter.' Already in use literally across 
the world, when properly implemented, these filters have the ability to 
remove 96-98% of disease and other contamination. 

At present, almost all missionary and humanitarian groups who are addressing the needs of 
clean water with slow-sand filters are doing so with a concrete system developed in the late 
1980's.2 The  filter  is  very  simple  to  manufacture  and  use,  and  once  in  place,  brings  an 
immediate and drastic change for the better in the lives of those who use it. Concrete is a low-
cost material available in virtually every area of the world, and a filter factory can be set up with 
minimal capital investment and training. Many groups are doing so throughout the developing 
nations. Though these filters have been a boon to so many, there are also several problems 

with the concrete filters.3 The most critical problem is simply the 
scale of the need: even if  production of concrete filters were to 
increase  a  thousand  fold,  it  would  take  centuries  to  meet  the 
current  need.  Though  there  are  several  options  other  than 
concrete for making these filters, none have yet made a significant 
impact: Hopefully this will soon change.

1 See Stillwater Foundation's separate papers on “Water Drilling Rigs” and “Innovative Hand-Pumps for Water Wells”
2 By Dr. David Manz, founder of the Davnor Company, which markets commercial filters.
3 The primary problem with concrete filters is their weight; even empty, they can exceed 160 pounds, which makes them difficult to move 

and even harder to distribute. Concrete is also prone to breaking, cracking and/or leaking.
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The Future Solution
Stillwater has been investigating options to the concrete filter for over two 
years.  Though there are several  alternatives already in  existence,  none 
meet all the criteria we are convinced are necessary for meeting the global 
need, which are:

• Lightweight & Easily transportable
• Low Cost and High Quality
• Durable (resistant to damage)

It became apparent that a new paradigm needed to be developed, which 
we  ventured  to  do.  The  result  is  the  “Stillwater  Foundation  Slow-sand 
Filter”. (SFSF, or SF2), which is described in detail further below. But first, 
we will address how this new design answers the criteria above.

Lightweight:
As mentioned before,  concrete filters  are very heavy (up to  180 pounds),  and thus 
difficult  to  handle  and  move.  This  severely  limits  the  number  of  filters  that  can  be 
transported  and  delivered  at  any  one  time,  and  greatly  increases  logistical  and 
infrastructure costs. The SF2 weighs less than 8 pounds, so a one-ton pickup can carry 
a pallet of 240 plastic filters as opposed to 11 concrete ones4.
Easily Transportable:
Concrete filters are easily damaged in transport and delivery; it is not uncommon for 
10-20% to be unusable by the time they reach their intended destination. They are also 
bulky, and due to their design, are not 'stackable'. Even other plastic filters – though 
lightweight – are often bulky, and cannot easily be stacked (or nested) inside each other. 
Some, like the IA filter, can be shipped in bulk, but must be assembled prior to delivery, 
and  thus  still  take  up  more  space  when  in  final  transit.  The  SF2 was  specifically 
designed to be extremely stackable. In fact, 30 units can fit in a single eight-foot tall 
stack; 240 complete units can fit in a 4'x4'x8' crate, which can easily fit in a small pickup 
truck. A forty-foot shipping container can hold an amazing 4,800 filters!
Low Cost: 
Though the raw materials for concrete filters are relatively inexpensive, the total cost of 
manufacturing  them is  still  relatively  high  (from $10-40,  depending  on  the  source). 
Because of their weight and logistical issues, most groups budget between $65-$100 
per concrete filter for manufacturing, delivery and implementation (helping set it up in a 
home). Even the IA Plastic Filter is estimated to cost $55-$75. Though the SF2 requires 
oversea shipping, due to its overall design its total cost will average $40-$50 per filter.5 

This translates into significant savings compared to all other current options. Combined 
with the ability to mass produce the SF2 the goal of globally bringing clean water to all 
those in need finally enters the realm of possibility.
High Quality:
Concrete Filters are practical, and have been a boon to many communities and under-
developed regions. However, they are not very 'stylish'; many owners have personalized 
them with paint and decoration, but they still  bear the obvious look of a home-spun 

4 This does not take into account the transportation of the filter media (sand). This either needs to be secured locally at the point of sale, or  
brought in bags along with the filters.

5 Due to oversea shipping, a minimum of a 20-foot container must be ordered/shipped per region.
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product. Even the other plastic filters have a scabbed-together look. The IA filter, for 
example, utilizes an entire series of unappealing pipe fittings. The  SF2 is made of an 
attractive plastic polymer, which can be manufactured in any number of colors. It has no 
protruding or unwieldy parts. Importantly, it has a professionally made appeal. An issue 
with the concrete filters is that they have often been given away free – which somewhat 
diminishes  its  perceived  value.  Though  many  groups  are  recognizing  the  need  to 
change the distribution model from one of welfare “hand-outs” to “selling” the filters, this 
can meet with some resistance (why buy one, when someone else might eventually give 
us one for free?). The SF2 is obviously professionally made, and can be marketed as a 
necessary and desirable home “appliance.” Being able to sell the filters not only creates 
more  “buy  in”,  it  can  also  create  a  legitimate  income  stream  for   missionary  and 
humanitarian groups, as well as creating jobs and/or business enterprises for locals.
Durable:
Concrete filters, despite their bulk, are fairly easy to damage. Many plastic filters also 
have design flaws which subject them to inadvertent damage. Using the IA plastic filter 
again as an example; not only is the external piping not aesthetically pleasing, it is also 
a flaw in its durability – as it can easily be pulled, kicked, bumped or otherwise damaged 
–  potentially fatal to the entire filter. 
The  SF2 is not only elegant, it is elegantly simple. Other than the required handle/lid, 
there are no external parts.6 In fact, the entire system has only four parts: the filter body, 
the internal supply hose, the diffusion plate(s), and the lid – far simpler than any other 
product.  And because of its  plastic polymer construction, it  is  resistant to almost  all 
abuse, and should last  a lifetime. In fact, even in refugee situations, it  is supremely 
practical: should relocation be required, the owner would simply empty the sand, and 
end up with a lightweight and rugged container which can be temporarily used to carry 
other family essentials. Once at a new location, it can once again be setup, filled with 
the proper sand7, and almost immediately be providing clean water!

SF2  
 
   Overview  

Stillwater Foundation's filter is not unique in its functionality, but rather in it's design. The slow-
sand  filter  operation  is  straightforward  and  well  understood;  it's  effectiveness  is  primarily 
determined by the surface area and depth of the sand and water, as well as the consistency of 
the sand media (properly washed and sized), which is a function of proper implementation and 
maintenance. The unique design characteristics of the SF2 are explained below.

The picture to the left  shows a complete  SF2,  as it  would sit 
when  being  used.  Notice  that  there  is  no  visible  spout 
protruding, eliminating a point of snagging or breakage.
The picture on the right shows the same filter cut in half, so that 
the interior can be viewed. The lid is pulled up, and the entire 
diffusion plate is illustrated, along with half of the lower screen, 
and the water hose located at the bottom of the filter where it is 
stored for shipping.

6 It should be noted that the  SF2  has one design compromise: to keep the water outlet within the filter body, it  does not stick out as far 
from the filter body as other designs do. This necessitates using a container with a fill hole near the edge, and/or a funnel to direct the 
water  and to reduce splashing (a good idea, in any case).

7 For any slow-sand filter to work properly, the right kind and amount of gravel and sand needs to be utilized. Instructions for setting up, 
preparing, and maintaining the filter will be engraved in the lid – pictorially and verbally.  
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This  picture  shows a  closeup  of  the  internal  spout.  One  of  the 
unique  design  attributes8 of  the  SF2 is  how the  water  outlet  is 
incorporated into the body of the filter, eliminating many extraneous 
parts, making the design simple and less costly.
This view also shows some detail  of the diffusion plate, which is 
manufactured  to  fit  perfectly  in  its  position,  to  keep  water  from 
leaking  around  the  outside  edges,  and  with  a  large  quantity  of 
small,  evenly spaced drip holes (that are difficult  to manufacture 
other than by injection molding).

The diffusion plate is resting on eight ribs (one is visible), which perform two functions: the 
obvious use is to hold the plate in place; the second purpose is even more important – these 
ribs provide a support stop for another unit to be placed inside of it, so that when stacked, the 
units are kept the proper distance apart, with adequate support and without binding (due to 
settling; almost everyone knows the irritation of trying to pull two tight pails or buckets apart).

Here is a closeup view of the bottom of the filter, including the 
lower screen.  This is where the water hose is stored during 
shipping. Also visible are the lower ribs, which also serve to be 
a support stop for the filter stacked inside (similar to the ones 
above), providing two areas of contact to distribute the weight 
load  (important  when  thirty  filters  can  be  stacked  inside  an 
eight-foot height).
This  view  also  illustrates  the  tread  underneath  the  filter, 
providing additional stability for ground that may not be level.

This view shows the water hose installed in the outlet, with and 
without the lower screen installed. The bottom ribs have two levels; 
for  holding  up  the  screen  and  for  supporting  additional  filters 
stacked inside.
Other than properly filling the filter media (sand), putting this hose 
in is  the only step necessary to  make the filter  operational.  No 
drilling holes, cutting pipe, or gluing fittings – insert it and forget it... 
what could be simpler?9 

The left  view shows a closeup of the internal spout with the 
water  hose  inserted,  and  the  media  filled  in  to  the  correct 
height. Though the fitting is shown protruding from the outlet, 
this  is  only  to  visually  highlight  the  system.  In  practice,  the 
fitting would only extend a small amount out of the filter. (Any 
tubing  extending  out  the  spout  would   create  more  of  a 
siphoning effect  than designed, and would effectively reduce 
the usable media height). The spout location will be marked by 
an engraving on the filter.

The right view shows the entire filter with the three distinct media layers: gravel, course sand, 
and fine sand.  (note the lower screen, to create the bottom water reservoir).

8 Most of the design attributes referred to regarding the SF2 are intended to be protected by patent.
9 It is important to note that the diameter of tubing used is crucial. Though the flow rate can be controlled by limiting the ID of the tube, it is 

best go with a larger ID, so that the flow rate can be adjusted by the fineness and cleanness of the media, which is the proper method.
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This picture shows some lid detail. Around the top rim of the lid 
is a matched recess, so that the lids can stack easily and safely 
for shipping. 
Also visible is the lip of the filter rim, which is shaped to provide 
a positive lock, as detailed below.

This picture shows the interlocking detail of the lid with the filter. 
The positive lock of  this feature has several  benefits:  first,  it 
keeps the lid from inadvertently being knocked off or removed; 
secondly,  it  helps  keep  the  water  fresh  and  fairly  free  from 
airborne contaminates.
This view also shows the separate and removable handle. This 
is a separate piece so that the lids stack compactly, with the 
added benefit of being less expensive to manufacture.

This picture shows how the lids are intended to stack. Without 
the  handles  inserted  (to  be  done  in  the  field,  stored  in  the 
bottom of each filter with the water hose), the lids stack on each 
other, with the matched recess ensuring that the lids won't slip 
or slide. With this design, 240 lids can nest in a single eight-foot 
stack safely and compactly.

These  views  show  how  four  SF2  filters  would  look 
stacked.  Of  particular  note  is  how the  units  nest  into 
each other, and safely rest on the ribs built into both the 
top and bottom of each unit for that purpose.
The water  hose will  be  placed inside  each filter,  and 
each stack of thirty filters will have all the diffusion plates 
stored inside the top filter of the stack (the lids will be in 
a separate stack).
The taper of the  SF2 was precisely calculated to allow 

for stacking and compact nesting, proper water and media capacity, and stability during use. 
The unique design allows for eight stacks of 30 filters and one stack of 240 lids to fit on a 
45”x45” pallet, eight-feet tall. Twenty such pallets can fit in a forty-foot sea container, for a total 
of 4,800 units per container – two to three times the efficiency of any other design.
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Program Overview
Stillwater Foundation (SF) is committed to self-sustainable ministry 
and relief work. With the SF2 program, that commitment is reflected 
in two emphasis: creating income from the sale of the filters,  and 
ensuring  their  proper  implementation.10 Toward  those  ends,  the 
following sales and distribution program will be implemented.

SF2 filters will be sold to organizations in blocks of 2,400 or 4,800 units (container loads)11. The 
effective purchase  price  will  be  approximately  twenty-five  to  twenty-eight  dollars  ($25-28) 
each12, which includes a credit for delivery to the nearest port of call.

Priority in purchasing will  be given to  those entities that sell  their  units,  preferably for  the 
equivalent of at least forty dollars. We will never sell to groups who give their units away or 
substantially underwrite them, in areas that are being served by other groups or people that 
are selling the filters at or near full price. It is our intention to provide an income stream to 
ministry groups and local business people, and to protect their ability to do so – regardless of 
the size or clout of another organization that may choose to underwrite the filters.13

Stillwater expects the purchaser to have its personnel trained in the proper implementation of 
the filters, and to arrange to provide these services to its customers/recipients. If the purchaser 
cannot provide this service directly, SF will pre-arrange for an approved entity or person to do 
so. SF requires verification of the implementation of each and every filter distributed. This will 
include the name and address of the recipient, the GPS location of the filter, initial flow rate 
testing of the filter, and a digital photo of the filter with its recipient, plus  the sale price. 

This program is intended to assure proper installation and use of the filters, 
and promote their long term use.  As initial users in a community are able to 
attest  to  it's  obvious benefits  –  quality  water  and improved  health  –  the 
testimonials will create a groundswell of desirability (even fashionability) that 
will propel the use of slow-sand filters throughout the world to all who need 
and want them.
We may not be able to fully eradicate water borne diseases and the deaths 
they cause, but we are convinced that the SF2 has the ability to save literally 
millions of lives and improve the health and prosperity of tens or hundreds of 
millions more – 

to be an instrument of Hope, 
and a useful tool in bringing the good news of Jesus Christ to the world !

10 Studies have shown that for  slow-sand filter  programs to work,  it  is imperative to have properly trained personnel  set up the filters 
(including media preparation, initial flow testing, and maintenance training). Likewise, follow up inspections and training are important, and 
also valuable for the ulterior motive of developing another point of contact with the people.

11 Each filter  will  be embossed on one side with the SF name and logo. Any group desiring to do so may have their name and logo 
embossed on the other side, for the actual cost of the mold insert. It is also their option to silk screen logos on, as long as it does not cover 
or conceal the SF embossing.

12 The  initial purchase  price  is  forty  dollars  ($40)  per  filter,  which  includes  “implementation  credits.”  Upon  receipt  of  the  initial 
“implementation” verification (above), SF will provide the implementer with a twelve dollar ($12) credit toward future purchases of another 
filter. Likewise, if/when an implementer provides a follow-up visit (within three to four months) to recheck flow rates and proper use by the 
recipient, they will receive an additional three dollar ($3) credit toward future filter purchases.
This is intended as a means to make sure that all filters are properly set up, and compensate those who do so.

13 This position is not intended to be insensitive;  there are plenty of other similar products that can be distributed, including the IA plastic 
filter or the standard concrete filters. SF intends to primarily support organizations that agree with the philosophy to “help out” instead of 
“hand out”.
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