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An everyday occurrence as simple as taking a shower 
could lead to exposure to arsenic, according to a pre-
sentation at the National Ground Water Associationõs 

òNaturally Occurring Contaminants Conference: Arsenic, Radium, 
Radon, and Uranium.ó

The event took place February 6-7 in Albuquerque, N.M., a state 
known for naturally occurring arsenic and uranium.

There were 22 presentations, including one by Steven Spayd, 
P.G. of the New Jersey Department of Environmental Protection. 
Along with work done by the department, he discussed research he 
has conducted on his own home water systems and with his family 
members.

Spayd, whose department helped institute a maximum contami-
nant level for arsenic of 5 parts per billion, the strictest standard in 
the country, was surprised when he found out that his home water 
supply was contaminated with arsenic. 

From this surprise has come research on the half life of arsenic 
in the human body and exposures to arsenic from means other than 
drinking water. A group of exposed people he monitored had 58 to 
72 parts per billion in their body. One and half years later, after the 
water system they had used was treated, the level of arsenic in the 
people was not at zero ð it was around 18 ppb. He attributed this to 
possibly diet, including certain seafoods, poultry, and rice. 

He also mentioned a study on students who stayed at a house 
that had a water system with arsenic levels of 100 ppb. Despite the 
diets of the students being closely monitored, their arsenic levels 
went up after one week of showering in the house.

òThe biggest surprise for me was that there was arsenic in my 
well,ó Spayd says. òItõs ironic that a well protection expert had arsenic 
in his well. I didnõt believe it. I sent samples to two labs and they 
came back ôyes, you have it.õ Arsenic wasnõt on the radar when we 
bought the house years ago.ó

Dr. James Burkhart, the chair of the physics department at the 
University of Colorado, discussed ð and showed ð how everyday 
lives can be impacted by radiation. Burkhart, who runs the Western 
Regional Radon Training Center, tested the conference room for 
radiation with a Geiger counter and then tested items such as china, 
plates, soft water conditioners, and more. 

The U.S. Geological Surveyõs Zoltan Szabo shared research 
on the co-occurrence of arsenic and radon and the effects of pH 
on both contaminants. He stated that as pH increases, arsenic and 
uranium can co-occur in alkaline-oxidizing regions. He added that 
at this time, data is not available on radium-arsenic co-occurrences, 
but that further research of this and the geotechnical implications for 
treatment is warranted.

Kenneth McGill of CH2M Hill detailed how drinking water can 

Dealing with arsenic and other natural 
contaminants focus of NGWA Conference
By Thad Plumley (tplumley@ngwa.org)

be stored in and recovered from aquifers contaminated with radionu-
clides. He said that, in fact, aquifer storage and recovery (ASR) can 
be used for reducing radionuclide activities and for saving production 
wells in radionuclide-contaminated aquifers. 

He pointed out that the ASR storage time is much longer than 
the short-lived (several hours to days) alpha emitting isotopes decay, 
reducing gross alpha activities in the recovered water below the drink-
ing water standards.

The keynote address that opened the conference was given by 
Malcolm D. Siegal of the Sandia National Laboratories. He discussed 
data that has come from the Arsenic Water Technology Partnership, 
which was developed to trigger innovations in arsenic treatment, 
as well as issues that are now coming to light as arsenic is being 
treated. Among the new issues are disposal, community cost, and 
cost beneþ ts.

òDisposal is a key part of this,ó Siegel says. òThere are huge 
volumes of waste being generated. The nagging question is what to 
do with it. People want something they can throw in the trash, but 
the question is then what happens in the landþ ll.ó

The issue of cost centers on small communities that donõt have 
extremely high levels of arsenic in their water systems.

òWe need to þ nd an approach for these communities,ó Siegel 
adds. òThe costs being quoted are coming down. Competition is forc-
ing companies to þ nd cheaper ways to do things, but there are some 
communities that are still too poor or small.ó

The cost beneþ ts centers around the price tag of $165 million 
to $650 million to get communities around the country in line with 
the new federal arsenic standard of 10 parts per billion. 

The U.S. Environmental Protection Agency has stated the stan-
dard will save seven to 33 lives a year. As Siegel pointed out, this 
averages out to $5 million to $23.9 million a life.

With an estimated annual market of more than $100 million, 
the arsenic treatment market promises to be a big part of the future 
for water quality professionals. The third annual meeting of the 
naturally occurring contaminants conference is slated for March 
2007 in Charleston, S.C.

During the event, Mitch Spear from the ETC presented òFrom 
Point of Use to Centralized Arsenic Treatment: A Small Water System 
Case Study.ó The presentation highlighted many of the topics small 
water communities may encounter while implementing centralized 
management of POU devices for arsenic compliance. A cost compari-
son of centralized and POU treatment was also discussed. In addition, 
the presentation addressed how this community secured funding for 
the installation of a centralized adsorption treatment technology. 

For more information on this case study please contact Mitch 
Spear at 717-948-6357 or jms63@psu.edu.
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CAMP HILL, Cumberland County (Feb. 16) -- Governor Edward G. Rendell is directing the Depart-
ment of Environmental Protection to strengthen the notiþ cation procedures that public water suppliers 
must follow to alert residents when there is an imminent threat to drinking water supplies.

 Enhancements include the use of reverse 911 calls, door-to-door visits and bullhorn announcements 
to augment notices provided to local media. Community water systems must work with emergency 
responders to ensure quick dissemination of any water supply warning, and provide information about 
potential health effects and treatment options so consumers can make informed choices.

 òThere is no margin of error and no time to wait when it comes to protecting the health and safety 
of Pennsylvania families and businesses,ó Governor Rendell said. òWe need to make emergency public 
notiþ cation systems more effective at reaching all customers immediately in times of crisis. We need water suppliers to take their message 
directly to residents.ó

 DEP Secretary Kathleen A. McGinty said the commonwealth aims to enhance advisories so they state clearly what actions residents need 
to take to stay safe. The department will propose revisions to Pennsylvaniaõs Safe Drinking Water Regulations to specify an expanded list of 
situations that require a public water supplier to report to DEP and notify customers.

 Water supply warnings can be lifted only upon approval by DEP, and only after all corrective measures are completed and follow-up 
samples show levels back to normal. The department is developing equally direct public notiþ cation measures for supplies to use to tell cus-
tomers that an advisory has been lifted and the threat is over.

 At Governor Rendellõs direction, DEP inspectors have begun a thorough review of community water systemsõ emergency response plans 
and operation and maintenance plans to encourage the facilities to incorporate enhanced communications, such as recorded messages from 
automatic telephone dialing systems or door-to-door delivery of information, prior to regulatory changes.

 McGinty said the revised notiþ cation procedures will embrace technology, allowing companies to provide an opt-in system so individu-
als can request to be contacted by e-mail, text message, beeper, cell phone or other personal electronic devices in the event of an imminent 
threat situation.

 Water systems would have to conduct annual drills to test the chosen communication methods. òWe need to update our public notiþ cation 
system so that timely, reliable information never leaves room for fear and confusion,ó McGinty said. òRecent experience has shown that the 
public is not always getting the safety information it needs soon enough.ó

 The secretary unveiled the proposed reforms at the Cornerstone Coffeehouse in Camp Hill, Cumberland County, a popular restaurant in 
one of the communities affected Dec. 10 by an accidental release of ÿ uoride into public drinking water at the Pennsylvania American Water 
Co. treatment plant in Fairview Township, York County.

 Although a òdo not consumeó advisory was provided through area broadcast news media, warnings were not repeated frequently enough 
for most residents to have been informed. Moreover, the advisories were scattershot and inconsistent. Many people were not watching televi-
sions or listening to radios that Saturday afternoon. Some who lived nearby the treatment plant were notiþ ed by þ reþ ghters; others learned 
from friends or family members as the day wore on.

 Many residents were dismayed they had not been more quickly and effectively notiþ ed that their drinking water might have been danger-
ous and that independent information about the contaminant was so difþ cult to þ nd. Coffeehouse owner Sue Pera struggled to get news about 
whether the water used in her coffee and other products was safe.

 While drinking even high levels of ÿ uoride does not necessarily have serious short-term health effects, there have been documented cases 
of ÿ uoride poisoning and death across the country due to excess ÿ uoride contamination. The most sensitive populations at risk are children 
under the age of six and people on kidney dialysis. Long-term exposure to high levels of ÿ uoride can lead to mottled teeth in children and 
bone disease.

 McGinty pointed to other cases that demonstrate a need to strengthen the notiþ cation procedures. In 2005, Pennsylvania issued 21 òboil 
wateró advisories for events such as ÿ ooding, water line breaks, and equipment breakdowns; þ ve òdo not consumeó advisories for suspected 
or actual contamination incidents, such as the ÿ uoride spill; and two òdo not useó advisories because of contamination.

 The type of notice matches the perceived threat. If the threat is microbiological, the notice typically contains a òboil wateró advisory. If 
the threat is a chemical, then the notice is either a òdo not consumeó if there is concern about exposure via ingestion, or òdo not useó if there 
is risk from dermal or inhalation exposure.

 òEnhanced public notiþ cations procedures will go a long way to reassure residents that the water they have is safe, clean and healthy,ó 
McGinty said. òMoreover, informing residents and businesses promptly and effectively that the threat no longer exists will save money and 
ease concerns.ó

 For more information visit DEPõs Web site at www.depweb.state.pa.us, Keyword: òDrinking Water.ó

Governor Rendell Directs Improvements to 
Public Notices in Water Supply Emergencies
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Understanding the Stage 2 D-DBP Rule
by Yuefeng Xie (yxx4@psu.edu)

The newly promulgated Stage 2 Disinfectants and Disinfection Byproducts 
(D-DBP) Rule will impact many small public water systems.  The major 
requirements for small systems (less than 10,000 people) are listed below.

1. Initial Distribution System Evaluation (IDSE)

The purpose of the IDSE is to identify Stage 2 compliance monitoring sites with highest levels of DBPs. The IDSE requires total 
trihalomethane (TTHM) and haloacetic acid (HAA) monitoring for one year. This requires one sampling event for systems with less 
than 500 people and four sampling events for systems with 500 people or more. For each sampling event, four sampling locations 
are required for systems with more than 3,300 people and two locations for systems with 3,300 or less people. The EPA deadlines 
include April 1, 2008 for submitting the IDSE plan, March 31, 2010 for completing the IDSE, July 1, 2010 for submitting the 
IDSE report, and October 1, 2013 for compliance monitoring.  

You may not need to conduct an IDSE if your system is a very small system (less than 500 people) and presently monitoring DBPs, 
or your compliance monitoring results are less than 40 Õg/L for TTHMs and 30 Õg/L for HAAs (40/30 certiþ cation). You need to 
receive your very small system waiver or submit 40/30 certiþ cation by April 1, 2008.       

2. Compliance and Monitoring Requirements

Under both Stage 1 and Stage 2 D-DBP Rules, maximum contaminant levels for TTHMs and HAAs are 80 Õg/L and 60 Õg/L, 
respectively.  The Stage 1 D-DBP Rule uses running annual average (RAA) which is an average value of results from multiple 
monitoring locations. Because an average number is used, RAA allows DBP levels at some locations higher than 80/60. Under 
the Stage 2 D-DBP Rule, all systems must calculate a running annual average for each monitoring location ð known as a loca-
tional running annual average (LRAA). Running annual average for each monitoring location or LRAA must comply with 80/60 
requirements under the Stage 2 D-DBP Rule.  

For routine compliance monitoring, systems with less than 500 people need to conduct sampling once per year for two locations. 
Systems with 500 to 9,999 people need to conduct sampling once per quarter at two locations. Systems may qualify for reduced 
monitoring if they meet the 40/30 requirement.  

3. Operational Evaluation Requirements

Water systems which are in full compliance with the 80/60 requirements may be required to conduct operational evaluations. These 
requirements are included to address high individual DBP levels (e.g., DBP levels in summer months). A high DBP level may not 
trigger a compliance violation because a four-quarter average is used for compliance.  Water systems must use a special formula 
to calculate operational valuation levels for TTHMs and HAAs to determine a signiþ cant excursion of DBP levels. When a system 
has an operational evaluation level which exceeds 80/60, the system must conduct operational evaluation to identify factors which 
may contribute to high TTHM and HAA levels.

4. Consecutive System Requirements

Consecutive systems are systems that buy or otherwise receive a portion or all of their þ nished water from another public water 
system. A majority of the consecutive systems are small systems. Stage 1 D-DBP Rule on consecutive systems varies widely among 
states. In Pennsylvania, community consecutive systems are required to comply with Stage I D-DBP Rule. Under Stage 2 D-DBP 
Rule, consecutive systems in all states are required to comply with the new rule.    
       
For more information, please check with your state regulatory agencies or the U.S. EPA Web site: http://www.epa.gov/safewater/
disinfection/stage2/index.html
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Water Recycling: Applications 
in Small Water Systems?
By Alison Shuler (ajs28@psu.edu) and Rick Ristau II (rjr225@psu.edu)

With dwindling resources for drinking water, many water specialists 
are looking to utilize wastewater, salt water, and lower quality waters to 
supplement our primary water sources.  Very arid areas such as southern 
California and Arizona have been using wastewater as irrigation on golf 
courses.  Several states have started the recycling of water in water limiting 
aquifers. Over the last decade, large grants have been issued to California for 
water reuse projects. Senator Feinstein of California introduced a companion 
bill to House approved HR 177 on December 15, 2005 requesting an increase 
in federal government aid of approximately $174 million.

New projects for water recycling are cropping up all over the world.  In 
the northeast region of the United States, an indirect potable reuse and aquifer 
injection system is being planned for Logan Township, Bridgeport, NJ ð located near Philadelphia, PA.  The project involves the 
upgrade of the existing wastewater treatment plant with advanced treatment technologies, using membrane bioreactors to produce 
740,000 gpd of water. This water will be pumped into the aquifers in anticipation of diluting the supplyõs high iron and manganese 
content. Water demand is expected to double over the next 10 years in this Philadelphia suburb, but state restrictions do not allow 
utilities to withdraw additional water from the strained aquifers. This project could be þ nished as early as September 2006 when 
a water quality pilot study will be completed.

The Pennsylvania Department of Environmental Protection recognized the problems many communities face with drought 
conditions; water quality demands from new regulations and land development exceeding water production in many small water 
systems. One step recently undertaken was the Departmentõs development of the òReuse of Treated Wastewater Guidance Manual.ó  
This document was released for public comment on December 17, 2005.  The close of the comment period was March 17, 2006.  
The manual identiþ es four main categories for reuse of wastewater.  They are: 1) public access i.e. irrigation, snow making, toilet 
ÿ ushing for non-residential services; 2) restricted access and non-edible crops i.e. spray irrigation on pastures and sod farms; 3) 
industrial systems i.e. boiler feed or process waters; and 4) groundwater recharge i.e. groundwater augmentation and salt water 
intrusion barrier.

In the early 19th Century, water distribution was for þ re protection, not for drinking water.  Much later it was realized that 
water could supply residents and commercial properties. Because of the need for þ re protection, the distribution lines are much 
larger than necessary to supply drinking water.   This additional size allows for longer detention time in the system allowing for the 
formation of disinfection byproducts (DBPs), sediment buildup, microbial growth and increase in potential for water loss.  Flushing 
lines to address some of these problems can be costly and wasteful of already limited drinking water supplies.  Community dual 
water systems are being considered as an alternative. Dual systems are the use of only small pipes for drinking water and reusing 
highly treated wastewater as the source for þ re, irrigation and industrial process water.  òDrinking Water Onlyó distribution is a 
very popular idea being proposed for new development. Retroþ tting the existing distribution system for dual water is considered 
economically infeasible.  Engineers and researchers believe that a dual water system has merit, and in the long run can be more 
economical.

The Center hosted a Water Reuse: Dual Water Systems Forum on March 16, 2006 to discuss the rise of water recycling and 
possible application of dual water systems for small to medium water systems.  Representatives of Pennsylvania and Maryland 
Departmentõs of Environmental Protection, local consulting þ rms, Penn State Harrisburg faculty and the Center attended the forum.  
The consensus of the group is that water reuse will have its beneþ ts to the water supplies in the northeast sometime in the future 
and the planning may need to begin today.  However, more information needs to be obtained for both the small systems and the 
regulatory agencies to guide the systems and public.  The Center will be completing a report of the forum including a literature 
review of water reuse and dual water systems.

Penn State is committed to affi rmative action, equal opportunity, and the diversity of its workforce. U.Ed. HBO 06-238

This newsletter is printed on 30% post-consumer recycled þ ber content paper.
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