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Workshop AgendaWorkshop Agenda

 Purpose: 

– Provide a progress update 

– Focused discussion on control of THMs

 Present and discuss:

– Water quality challenges with Newport system

– Comprehensive plan for Newport WTPs

THM t l ti
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– THM control options

– Rationale for moving forward with advanced treatment option
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Brief 
Background
Brief 
Background

 Two plants

– Lawton Valley

– Station 1

 Nine reservoirs

– Extremely variable and 
very difficult to treat

– Creates serious plant 
design / operations risk

Station #1
WTP

North Pond

South Pond

g p

 Highly unusual and 
unexpected type of pipe 
scales (tetravalent lead 
or Pb(IV)) in the 
distribution system
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Day-to-Day Water Quality Variability 
Increases Operational Challenges (1 of 2)

Day-to-Day Water Quality Variability 
Increases Operational Challenges (1 of 2)
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Day-to-Day Water Quality Variability 
Increases Operational Challenges (2 of 2)

Day-to-Day Water Quality Variability 
Increases Operational Challenges (2 of 2)
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In 2004, Comprehensive Plan Prepared   
to Address Water Treatment Needs
In 2004, Comprehensive Plan Prepared   
to Address Water Treatment Needs

 Significant increase in new drinking water                        
regulations since late 1980s and more on                                        
the horizonthe horizon

 Detailed evaluation of both treatment plants

 Most significant issue: new regulations for                                      
THMs (trihalomethanes)

– Change compliance from system-wide average to individual site 
average

 Proactive 20-year comprehensive plan: Proactive, 20 year comprehensive plan:

– Replace Lawton Valley WTP with a new plant

– Upgrade Station 1 WTP to regain original capacity of 9 mgd 
(currently limited to 6 mgd)

– Evaluate chloramines for short-term reduction in THMs as well 
as part of long-term plan 
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Progress Update of Key ActivitiesProgress Update of Key Activities

 Consent agreements with RIDOH and RIDEM Consent agreements with RIDOH and RIDEM

 $57 million estimated cost to:
– Replace Lawton Valley WTP with a new plant

– Upgrade Station 1 WTP to regain original capacity of 9 mgd 
(currently limited to 6 mgd)

– Conventional treatment

Ph 1 Cit Ad i D i B ild d li Phase 1 City Advisor: Design-Build delivery

 Pipe loop testing for chloramines

 Pilot testing of alternative treatment processes
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Overview of How THMs Are FormedOverview of How THMs Are Formed
and Controlledand Controlled

Water Supply Reservoir

Naturally 
Occurring 
Organic 
Matter

 Chlorine = THMs
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Remove Add 
Alternative 

Disinfectant

Ammonia to form 
Monochloramine
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Options for Removing OrganicsOptions for Removing Organics

 “Conventional” treatment

Preoxidation Clarification Filtration Disinfection Customers

 “Advanced” treatment

Preoxidation Clarification Filtration Disinfection Customers

•Ozone •Dissolved air 
flotation

•Granular 
media filters

Primary
•Ozone

•UV

•Chlorine dioxide •Plate settlers •Ultrafiltration
membranes

Secondary
•Chlorine

•Monochloramine
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Advanced 
Treatment

Preoxidation Clarification Filtration s ect o Custo e s

•Granular activated carbon (GAC20)
•Nanofiltration membranes (NF)

 Pilot testing study (March – November 2009)

Options for Adding an Alternative 
Disinfectant
Options for Adding an Alternative 
Disinfectant

 Chlorine dioxide

Li it d b f it b d t ( hl it )– Limited because of its own byproducts (chlorite)

 Ozone

– Does not maintain a residual through the system

 Monochloramine

– Chlorine + Ammonia = Monochloramine

– Little guidance available in the literature on how to 
deal with Pb(IV); highly complex technical issue

– Pipe loop study to evaluate impact on lead because 
of unique and usual scale (Pb(IV))
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Other AlternativesOther Alternatives

 Aeration

F THM th i t i i t– Form THMs, then use air stripping to remove 

 Localized treatment at wholesale customer meter(s)

– Option only for Portsmouth

 Desalination

 Remove all lead service lines in Newport

– Full replacement, including homeowner portion, 
required to eliminate risk

– Sources of lead still present in homes (e.g., faucets, 
valves, etc.)
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Removing Organics: Pilot Testing FindingsRemoving Organics: Pilot Testing Findings

 Multiple seasons, March 2009 – February 2010

 “C ti l” t t t “Conventional” treatment

– Not enough by itself

 Advanced treatment

– GAC: better removal, but not sufficiently reliable

– NF: excellent removal (more than enough)
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Nanofiltration (NF)Nanofiltration (NF)

 Effectiveness for controlling THMs: very good Effectiveness for controlling THMs: very good

– More organics removal than needed if all of the 
flow is treated

 Can utilize “split” treatment

– Only treat a portion of the flow, then blend with 
conventionally treated water co e t o a y t eated ate

– Approximately 55 to 65% treated by NF

– Saves cost

 More complex; very sensitive to upstream 
conditions and O&M practices
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Adding an Alternative Disinfectant 
(Monochloramine): Pipe Loop Findings
Adding an Alternative Disinfectant 
(Monochloramine): Pipe Loop Findings

 Effectiveness for controlling THMs: very good

 Impact on lead

– Not known yet; 6 – 12 months additional pipe 
loop testing

– Likely to require adding another 
treatment chemical (orthophosphate)

U t i t i th i tti
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– Uncertainty in the science; cutting 
edge…

– Limitation in not being able to test 
actual pipes in service
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Removing Organics: Other Factors 
Regarding Nanofiltration
Removing Organics: Other Factors 
Regarding Nanofiltration

 Complexity of 
operations

 Residuals (concentrate) 
disposal

 High cost

 Modular/expandable/ 
flexible

 Ability to address future 
regulations, emerging 
contaminants

– Endocrine disruptors;
– Capital

– Operation and 
maintenance (O&M)

– Endocrine disruptors; 
pharmaceutical & 
personal care products

– Unregulated pathogens

– Pesticides
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Adding an Alternative Disinfectant:      
Other Factors Regarding Monochloramine 
(1 of 2)

Adding an Alternative Disinfectant:      
Other Factors Regarding Monochloramine 
(1 of 2)

 Requires adding two  Low cost Requires adding two
more chemicals

– Ammonia

– Orthophosphate (most 
likely)

 Unregulated byproducts 
may be regulated in the 

 Low cost

– Capital

– O&M

y g
future

– Most concern is NDMA 
(N-nitrosodimethylamine)

– Classified as a probable 
human carcinogen by 
EPA 16
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Adding an Alternative Disinfectant:      
Other Factors Regarding Monochloramine 
(2 of 2)

Adding an Alternative Disinfectant:      
Other Factors Regarding Monochloramine 
(2 of 2)

 Nitrification Nitrification

– If not properly controlled, 
consequences can 
include:

 Rapid biofilm growth 
(jeopardizing 
compliance with 
coliform regulations)

 pH depression

 Increased nitrite and 
nitrate levels

 Public perception, 
concerns, reaction
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Monochloramine Public ConcernsMonochloramine Public Concerns

 Has been used in drinking water for 90 years; 
approved by EPA and widely used across the US

– Los Angeles, San Francisco, Boston, New Bedford, 
many others

 Will need to be removed for fish and amphibian 
use, and for people or businesses requiring highly 
treated water (e.g., dialysis patients)

 Some individuals and groups have expressed Some individuals and groups have expressed 
concerns about the amount of information 
available about health issues associated with 
monochloramine

 Reported adverse effects such as respiratory 
symptoms, skin rashes and digestive disturbances 18
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In Summary, Nanofiltration Approach 
Compared To Monochloramine
In Summary, Nanofiltration Approach 
Compared To Monochloramine

C ti l T t t $57 illiConventional Treatment: $57 million

Adding an Alternative Disinfectant: 
Monochloramine

Removing Organics:
Nanofiltration

+ $0.5 million + $26 – 30 million

 Nanofiltration offers:

A more “permanent” long term solution

21

– A more “permanent” long-term solution

– More reliability and certainty

– Greater ability to address future regulations without need 
for upgrades down the road

– Less likelihood of public concerns relative to health effects

Next StepsNext Steps

 Conduct additional nanofiltration testing     
(M A t)(May – August)

– Demonstration testing to optimize design 
parameters to save costs

 Notify RI Department of Health to change 
consent agreement technical selection

 Issue RFP to D/B firms (~ October)
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 Issue RFP to D/B firms (~ October)


