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The SDWA provisions and EPA regulations described in this document
contain legally binding requirements. This document does not substitute for
those provisions or regulations, nor is it a regulation itself. Thus, it does not
impose legally binding requirements on EPA, States, Tribes or the regulated

community, and may not apply to a particular situation based upon the
circumstances. EPA, State, and Tribal decision makers retain the discretion to

adopt approaches on a case-by-case basis that differ from this guidance
where appropriate. Any decisions regarding a particular facility will be made

based on the applicable statutes and regulations. Therefore, interested parties
are free to raise questions and objections about the appropriateness of the
application of this guidance to a particular situation, and EPA will consider
whether or not the recommendations or interpretations in the guidance are
appropriate in that situation. EPA may change this guidance in the future.
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IntrIntrIntrIntrIntroductionoductionoductionoductionoduction
On January 22, 2001 EPA revised the arsenic standard to 10 parts per billion (ppb). All public
water systems must comply with this 10 ppb maximum contaminant level (MCL) by January
23, 2006. Some systems will have to install treatment for arsenic removal in order to meet
the revised MCL. For more compliance information, please visit http://www.epa.gov/
safewater/arsenic.

There are a number of technologies to choose from, and numerous engineering firms and
treatment vendors who can help you with treatment selection, installation, and operation.
Choosing the right technology and firm for your system can be a confusing and time-
consuming process. The information in this brochure will help you navigate through the
process of selecting the most appropriate treatment for your system
This guide will provide you with:

An overview on the long-term, chronic health effects linked to drinking water that contains
arsenic.

Basic information on available treatment technologies for arsenic removal.

Important questions to ask engineering firms and vendors when looking for the best
treatment for your system and the best firm to design and install the technology.

Information on estimating treatment installation and operation costs and sources of
additional information on arsenic and arsenic removal.

By working through the handouts in this brochure and by reading the questions and answers,
you will be able to more confidently choose an engineer or a vendor that you trust to help you
make the best choices for your system.

Pressure filter tanks for an arsenic removal system.
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Health EfHealth EfHealth EfHealth EfHealth Effffffects & Risk Communicationects & Risk Communicationects & Risk Communicationects & Risk Communicationects & Risk Communication
The revised arsenic standard will protect consumers against these effects of long-term,
chronic exposure to arsenic in drinking water. Long-term exposure to arsenic has been linked
to bladder, lung, skin, kidney, nasal passage, liver, and kidney cancer. Ingesting arsenic
through drinking water may also cause cardiovascular, pulmonary, immunological,
neurological, and endocrine problems (e.g., diabetes). Short-term exposure to high doses
(greater than 50 parts per billion) of arsenic can have other negative health effects.

If you will be making a significant investment in treatment or non-treatment options to remove
arsenic from your drinking water, it is important that you inform your customers of why you are
making this investment and how it will benefit them now and in the future.

InfInfInfInfInformation formation formation formation formation for Vor Vor Vor Vor Vendorendorendorendorendors & Engineers & Engineers & Engineers & Engineers & Engineersssss
To navigate through the increasingly complex and confusing arena of options available for you
to remove arsenic from your drinking water, you will have to work with an engineer or an
equipment vendor. Before you initiate contact, you will need to gather basic information on
each water source that needs to be treated. Fill out  the handout on the following page.
Systems with multiple sources  should photocopy the form and fill it out for each water source.

For information on current treatment capacity, review historical records to determine your
average and maximum flow rates. If you are using wells, it is important to know the flow
throughout the pumping cycle as it will change with differing system pressures. If records are
not available, conduct flow monitoring prior to entering into any agreement with a vendor or
obligating the water system to any specific treatment technology.

You will also need information on the treatment currently in place at your system. If you are
already chlorinating the water, you could be converting the arsenic to a treatable form (i.e., to
arsenate). If you are conducting iron or manganese removal, you may already be removing
arsenic and it may be possible to optimize your system (rather than installing new treatment)
to remove enough arsenic to meet the revised MCL.

Fill out the handout on the following
page and have it on hand for

engineers and vendors who you could
potentially work with.
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These brief descriptions of the available treatment and non-treatment options provide an
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InfInfInfInfInformation frormation frormation frormation frormation from Engineerom Engineerom Engineerom Engineerom Engineersssss
You can gather a good deal of information from prospective engineering firms by giving them
the handout that follows. It will provide you with a summary of the firm’s and its staff’s
experience with installing arsenic technologies at systems like yours, and contact information
from these systems. Review the engineering firm’s experience and contact its references and
former clients to see whether the firm is a good fit for your system. Include your contact
information in the designated spot at the bottom of the form.

Have prospective engineering firms
fill out the handout on the following
page and use it to review the each
firm’s experience and contact its

references.
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Selecting an Engineering FirmSelecting an Engineering FirmSelecting an Engineering FirmSelecting an Engineering FirmSelecting an Engineering Firm
If you hire an engineer to help design and install the treatment, consider the following
questions when contacting prospective engineering firms and when working with the
engineers to choose the most appropriate treatment technology. If the engineer cannot
answer these questions, he or she should work with the vendor to get you the information you
need to make informed decisions.

Additional Questions

 How will the technology affect
corrosion control?

 Do you have a good understanding
of all the current and future
drinking water regulations that
affect my system?

 How will the treatment affect
compliance with other Rules?

 How will the arsenic treatment
process be incorporated into the
bigger regulatory picture?
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Bag filters for initial sediment removal.
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InfInfInfInfInformation frormation frormation frormation frormation from Vom Vom Vom Vom Vendorendorendorendorendorsssss
You can gather a good deal of information from prospective vendors by giving them the
handout that follows. It will provide you with a summary of the firm’s and its staff’s experience
and the types of treatment technology it offers. Review their experience and contact their
references and former clients to see whether they and the technologies they provide are a
good fit for your system. Include your contact information in the designated spot at the bottom
of the form.

Have prospective vendors fill out the
handout on the following page and

use it to review the each firm’s
experience and the types of treatment

technology it offers.
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VVVVVendor Infendor Infendor Infendor Infendor Information Formation Formation Formation Formation Formormormormorm
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Selecting a VSelecting a VSelecting a VSelecting a VSelecting a Vendorendorendorendorendor
There are several approaches to working with vendors. If you hire an engineer, he or she may
be the one contacting, selecting, and working with the vendor. Some water systems choose to
work with vendors directly (make sure this is an acceptable practice in your state), because
some vendors will provide a package that includes the design and installation of a treatment
system. When contacting and selecting a vendor, you and your engineer should keep in mind
the questions listed below.

General InfGeneral InfGeneral InfGeneral InfGeneral Information on Tormation on Tormation on Tormation on Tormation on Tececececechnologyhnologyhnologyhnologyhnology
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General InfGeneral InfGeneral InfGeneral InfGeneral Information on Tormation on Tormation on Tormation on Tormation on Tececececechnology (cont.)hnology (cont.)hnology (cont.)hnology (cont.)hnology (cont.)

Chemical feed tank for an ion exchange system.
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CostsCostsCostsCostsCosts
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OperationsOperationsOperationsOperationsOperations
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A row of ion exchange tanks in parallel.
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POU/POEPOU/POEPOU/POEPOU/POEPOU/POE
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A bag filter set up outdoors.
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SourSourSourSourSources of Cosces of Cosces of Cosces of Cosces of Cost Inft Inft Inft Inft Informationormationormationormationormation
If you have chosen, or are still deciding on, an appropriate treatment technology, you will want
to get a feel for the cost of implementing the technology. There are many sources for cost
information, including cost models developed by EPA and other public and private
organizations; cost information based on other treatment systems that have been
constructed; site-specific cost estimates developed for your system by an engineer; and
estimates developed by vendor and equipment suppliers.

EPA has developed numerous cost estimating tools:

The Arsenic Treatment Technology Evaluation Handbook for Small Systems (see http://
www.epa.gov/safewater/smallsys/arsenic_treatment_handbook_lo.pdf) has cost curves (in
1998 dollars) that can be used to estimate capital and operating costs for each of the
common technologies.

EPA’s Office of Research and Development (ORD) has created an Excel-based cost-
estimating model for adsorptive media and ion exchange technologies. This program is free
of charge and available at http://www.epa.gov/ORD/NRMRL/arsenic/ARCE.xls. The costs
generated by this model are in 2003 dollars. This and other models typically have an
accuracy of ± 30 percent.

ORD has also published cost information on the first round of EPA’s full-scale, long-term, on-
site arsenic demonstration projects (see http://www.epa.gov/ORD/NRMRL/pubs/
600r04201/600r04201.htm), which offers a general sense of the capital equipment and
building costs for these projects. Compare the system size and technology type to your system
(though note that some of these costs may reflect a discounted price for equipment or may
seem high due to differing specifications, e.g., level of automation).

There are other cost-estimating models available or under development by other entities such
as states and the American Water Works Association.

Remember!

The best costing information will
come from your engineer or vendor
and other systems that have
constructed similar facilities. (Ask
your engineer, vendor, or state for
system contact information.) Use the
information and tools in this brochure
and on the EPA Web site to provide
the engineer or vendor the
information necessary to get a good
cost estimate.
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SourSourSourSourSources of Additional Infces of Additional Infces of Additional Infces of Additional Infces of Additional Informationormationormationormationormation
http://www.epa.gov/safewater/arsenic
http://www.epa.gov/ORD/NRMRL/arsenic/
http://www.arsenictradeshow.com

Part of a coagulation/filtration treatment system in Billings, Montana.




