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Why Pilot Test Prior To Purchasing A Water Treatment 
System? 

There are a number of advanced water treatment tools available today that were not available 10 years 
ago, which broaden the approach to finding the most effective and least expensive treatment alternatives. 
Pilot testing of various technologies is the most beneficial method to determine the efficiency of 
treatments. Media filtration and membrane filtration now have some shared areas of applications. Picking 
the proper application is often determined by various existing water quality issues, equipment costs, and 
most importantly, on-going operation, maintenance costs and ease of operation.  

The starting point for all applications is to have a thorough understanding of the existing water quality and 
treatment objective goals. Full general mineral analysis for inorganic and a complete scan of organic 
contaminants for herbicide, pesticides, and radionuclides is required for understanding where the problem 
areas may lie. For municipal applications, the regulatory limits for treatment options and testing 
requirements must be thoroughly understood at the beginning of the analysis. 

Certain applications may require piloting for longer periods (3 to 6 months) to cover seasonal changes. 
Another example where longer testing periods are required is to test for media exhaustion limits in the 
case of adsorptive media where testing may require more than a year. Some regulatory agencies may 
require pilot tests to flow at near full scale rates where others may accept greatly reduced rates for the 
pilot flow. Each state has its’ own protocol, and length of pilot study required. Generally, a study for 
arsenic will last 3 to 5 days, with 8 to 10 hour filter runs each day. With reverse osmosis, only one day is 
needed, although for performance numbers, or if water quality varies, often the test will be run for several 
days.  

 

The automation on the 20 inch pilot allows for long term testing without constant supervision. 

Once the ground rules are known, you can begin to formulate your approach. Let’s take a few examples: 
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Arsenic 

The arsenic Maximum Contaminant Level (MCL) was changed by the Environmental Protection Agency 
(EPA) from 50 ug/l to 10 ug/l in February of 2002 and compliance was mandated by January 2006.  

For the most part in municipal applications, arsenic occurs from naturally occurring arsinite or arsenate 
formations. It is most commonly removed by combining with an iron compound either with an adsorptive 
media or through coagulation and filtration by adding ferric chloride, ferric sulfate, or ferrous sulfate. 
Arsinite can be easily converted to arsenate through oxidation with an oxidant such as chlorine or sodium 
hypochlorite.  

Adsorptive media is usually the least expensive initial capital costs and most times the easiest to operate, 
but generally the highest in operation and maintenance costs. The media accumulates arsenic much like 
carbon becomes exhausted after so many hours, days, weeks or months of operation. One of the most 
influential factors in this application is the raw water pH. The lower the pH, the greater the useful life of 
the media will be. If the pH is above 7.5, pH adjustment is likely to be required. If you lower the pH to less 
than 6 to extend the life of the media, is it also likely you will have to raise the pH post arsenic removal to 
comply with the lead and copper rule. Media replacement is in the hundreds of dollars per cubic foot. 
What are the economics of this treatment? That is the question to be answered in pilot testing. 

Iron and Manganese (Arsenic) 

Iron and manganese are widely accepted as “secondary standards” and are not as vigorously enforced 
as primary standards such as arsenic, lead, or nitrates. However, iron and manganese are a common 
problem across the country because of the terrible staining problems in laundry and porcelain bathroom 
fixtures. More than one City Manager has had a load of laundry dumped on his desk! 

Treatment is generally accomplished by oxidation and filtration. Chlorine (sodium hypochlorite) is the 
most common oxidant used for oxidation. Chlorine, either in gas or solution form is already widely used 
for disinfection. The best approach is to apply the oxidant pre-filtration and carry a free chlorine residual 
to the distribution system. One of the considerations in piloting with chlorine is the formation of 
objectionable disinfection-byproducts such as trihalomethanes (THM), or haloacetic acids, (HAC5). 
Testing for these byproducts should be included where total organic compounds (TOC) and/or color is 
present in the original water quality information. Other commonly used oxidants are potassium 
permanganate (KMnO4), chlorine dioxide, peroxide, and ozone. Treatment chemical costs are a key 
ingredient in the evaluation process along with the simplicity of operation. For instance, an overdose of 
potassium permanganate can cause a “pink water” complaint and excessive manganese in the 
distribution system, precipitating further complaints. Excessive dosages of peroxide, chlorine dioxide and 
ozone will convert the raw water manganese to permanganate resulting in “pink” water, exceeding the 
MCL for manganese and resulting in more complaints. Control of these oxidants is extremely important 
and should be automated whenever possible.  

Another benefit to the oxidation and filtration process is it is also very effective in removing arsenic where 
native iron is present in the water without additional chemical cost. If needed, iron can be added when not 
present in the raw water and compliance with the 10 ug/l MCL can be achieved. 

Evaluation of treatment should include: ease and simplicity of operation, degree of contaminant removal, 
capital costs, electrical costs, chemical costs, backwash to filtration ratio, water quality in various modes 
of operation that consistently maintain the highest water quality, end of cycle parameters,( i.e. head loss 
or water quality), waste water processing costs, and most importantly 20 year life cycle cost. Which 
process gives you the best bang for the buck! A pilot test will give you the information you need to 
evaluate the different types of treatment and compare the short and long-term costs of each technology 
tested. 
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Hydrogen Sulfide (H2S) 

A common groundwater problem in many areas of the United States is the presence of Hydrogen Sulfide 

which can produce a rubber taste in drinking water or a rotten egg smell as gasses are released from the 

water.  For years the common treatment process has been air stripping which, while effective, can 

produce undesirable unintended consequences. The area around the water treatment plant may be 

subjected to offensive odor, a real problem if the WTP is located near a residential area.  Also, exposing 

the source water to atmosphere begins an oxidation process that can cause iron to come out of solution 

and adhere to surfaces inside the aerator causing fouling, and even water flow problems. Water passing 

through an aerator then has to be stored (often in a clear well) and re-pressurized (pumped) for it to 

continue on its way through the treatment process. All of this adds capital and operational expense to the 

water treatment process.   

What does this have to do with piloting? It is possible to effectively deal with H2S (Hydrogen Sulfide) 

through a simple, inexpensive chemical feed using Sodium Bisulfite or Sulfur Dioxide gas. These 

chemicals are commonly used in de-chlorination processes but are very effective in converting Hydrogen 

Sulfide to a tasteless and odorless Sulfate form.  In cases where there is a known H2S problem a small 

amount of Sodium Bisulfite can be fed into a pilot unit, along with the other feeds being used for primary 

treatment objectives, and H2S reduction can be laboratory quantified, though in most cases, a quick whiff 

of the water will tell you that the rotten egg smell is gone, along with your customer complaints. 

There are many advantages to pilot testing the technology to be considered.  Once a pilot test has been 
completed and the test results have been verified by an outside laboratory, these results can be 
instrumental in gaining approval from the State Health Agency.  A pilot test can compare different media 
and technologies concurrently, and offers proof of the effectiveness of one over the other.  Pilot tests offer 
accurate projection for chemical costs for a full scale system. Projection of operating and maintenance 
costs, operator time and waste disposal, if any, are also determined during pilot testing. Media 
replacement frequency and costs for adsorptive media can be calculated based upon the pilot testing as 
well.  

 

A 3-inch pilot test set up and running. 
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Pilot testing is very inexpensive compared to full-scale systems and some manufacturers offer a credit for 
the pilot test rental if a full-scale system is purchased. Many manufacturers use the pilot test to guarantee 
the effectiveness of the full-scale system.  One sad consequence of not piloting happened to a small 
coastal community after drilling a well on a former refinery site.  The well had to be treated for iron and 
manganese.  Assuming it was in the same aquifer as a nearby successful treatment plant, the project 
proceeded without piloting.  Unfortunately, the source water was vastly different and the well contained a 
very high organic component that resulted in blinding the filters and fouling the media.  The cost of the 
well, treatment plant and installation were over $1,000,000.  The well was ultimately abandoned after a 
variety of treatment options were pursued including carbon filtration, oxidation with ozone and other 
oxidants and other filtration alternatives failed.  

One of the consequences of not pilot testing can be possible fines for non-compliance from the EPA if 
deadlines for compliance have not been met. A water system seeking State funding to resolve an 
problem must fully evaluate which methods will bring the water system into compliance with the U.S. EPA 
standards. Public water systems participating in funding programs are required to pilot Best Available 
Treatment Technologies (BAT’s) before installation to ensure that the selected treatment technology will 
provide an affordable and reliable source of treated water. The costs of purchasing and installing an 
inadequately designed and ineffective system can be very expensive and inaccurate guesstimates of 
chemical, operating and maintenance costs are also considerations. Without testing, there is no 
guarantee that the treatment process you choose will provide the water quality in the parameters you 
require. There is a large difference in man hours required to monitor different types of equipment and 
treatment. Over a period of years, the cost of man hours can be a significant expense.  A pilot study will 
determine the man hours required for a full scale system.  

 

In inclement weather conditions, a pilot trailer is an option some companies offer. 

Other than the system itself, the cost of media replacement is the largest expense in ongoing 
maintenance and upkeep of your system.  Not knowing how much media will need to be replaced or 
replenished, and how often is certainly one of the most potentially expensive repercussions of not pilot 
testing, especially in absorptive media.  
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Given the drought conditions in much of the world today, the state of the economy, the increasing 
regulations imposed by regulatory agencies, and the lack of funds available to assist in the financing, the 
many advantages to pilot testing are obvious.  When making a decision on the treatment method to 
install, a pilot test will give you critical information to determine and compare effectiveness, reliability, 
environmental impacts, and the long term operational and maintenance costs.    

 


