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REVIEW OF THE ARSENIC STANDARD

• Why arsenic

• Current standard (MCL)

• Recent review

• Current status



ARSENIC

• New Hampshire the Arsenic State – “primary 

domestic source for decades”

• Uses: rodenticide, fungicide, insecticide, 

embalming, medical

• Exposure from water and food

• Mechanism of low-dose toxicity – possible 

endocrine disruptor
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• USEPA - 50 ppb  until 2001

• Proposed 5 ppb in 2000

• Adopted 10 ppb in 2001

• Health effects

• Treatment cost

• New Jersey - 2001

• Health effects

• Treatment feasibility

• Proposed 3 ppb

• Adopted 5 ppb 

• Implemented since 2006

• California

• Health effects

• Treatment affordability

• Adopted 10 ppb

DRINKING WATER STANDARDS FOR ARSENIC

Source: EPA 815-R-00-026



Source: Craig Steinmaus, MD, MPH; UCSF, UC Berkeley
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NH 2018 REVIEW OF ARSENIC STANDARD

• 2018 HB 1592 (June): NHDES shall review AGQS & make recommendation

• Occurrence

• Ability to detect

• Ability to treat

• Public health impact

• Costs

• USEPA updating Tox Review since 2003 . . .

• Dartmouth Birth Cohort Study

• UNH study: economic value of reduced risk

• NHDES estimates of costs



DOSE-RESPONSE: MOE SCREENING

Source: USEPA, ORD, IRIS



HAZARD IDENTIFICATION – INCLUDED IN MAIN 
TOXICOLOGICAL REVIEW

Health Outcomes
NRC 
Tier

Characterization 
of Evidence

Level of Dose-
Response

Place in Assessment

HI DR

C
an

ce
r

Bladder 1 Robust Meta-regression None Section 2

Lung 1 Robust Meta-regression None Section 2

N
o

n
ca

n
ce

r

Disease of Circulatory Sys. 1 Robust Meta-regression Section 1 Section 2

Adverse Preg. Outcomes1 2 & 3 Robust Screening and TBD Section 1 Section 2

Diabetes1 2 Robust Screening and TBD Section 1 Section 2

Neurocognitive effects1 2 Moderate Screening and TBD Section 1 Section 2

Source: USEPA, ORD, IRIS





Arsenic Treatment Options



Arsenic Treatment - Process Selection Guide
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Arsenic Sampling Results (00-05)
CWS and Schools - 133 Systems
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Adsorptive Media Bedlife Performance
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1 BV = CF media x 7.48 gal/CF

Example:

1.5 million gallons treated by

10 CF arsenic media

= 20,000 BV bedlife

Arsenic filter media 
longevity varies widely, 
depending mostly on water 
pH, but also natural Silica 
and Phosphorus levels



Arsenic Breakthrough Curve - Goffstown
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Treatment Cost Estimates 
to Meet 5 ppb As MCL

• Existing Iron-Arsenic systems – no changes

• Existing Ion Exchange systems – no changes

• Existing Adsorption systems

– Assumed 2x filter media changeout vs. current.

• NEW treatment systems for 5 ppb to 10 ppb, 
assumed $1,000 per gpm up to ~30 gpm flow, 
regardless of treatment technology.



COST ESTIMATES

Facility Type Number of Sites Total Capital 

Cost ($ M)

Total Additional

Annual Cost ($ M)

Public water systems

195+123= approx. 

310 

(a few currently 

treating would add 

treatment)

0.95 3.88

Sewage lagoons and other 

facilities with groundwater 

discharge permits

40 2.2 0.5

Landfills 46
0.46 - 0.76

(0.61 =/- 25%)

0.19 - 0.32

(.25 +/- 25%)

Total of Costs Estimated 3.76 4.63





UNH 

STUDY OF BENEFITS

• Literature review

• VSL based on survey of willingness to pay

• Difference 10 ppb to 3 ppb

• VSL: $5 million

• Applied to cancer & CVD

• 5.5-point reduction in IQ – impact on 

lifetime earnings





• Exposure to levels below 10 ppb 

increases risk of many diseases

• Possible to estimate magnitude of risk 

reduction for lung, bladder, skin cancer

• Convincing data on other diseases, etc. 

but not for quantitative estimates: 

adverse birth outcomes, infant 

illnesses, CVD deaths

• Potential for cognitive effects must be 

considered

• Water treatment feasible down to 5 ppb

• 5 ppb is the right number

• Costs would be substantial

• Tangible and intangible benefits 

warrant the added cost

• Costs & benefits of 5 ppb could be 

addressed with greatest confidence

NHDES

RATIONALE                         CONCLUSIONS




