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an indicator of 
increasing development

pressure



…this?

…or this?

Why do we care?

?



n=145
N=3993

Rosfjord et al, in press
ES&T

EPA Eastern Lake Survey (ELS) 1984, 2004



3 - 9 mg/L
9 -15 mg/L
15 -28 mg/L
28 -50 mg/L

< 3 mg/L
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20 year changes in chloride, ELS-II lakes
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average increase 185 ueq/L
(~7 mg/L) or 115%



No ‘trends’ in Cl



Is there a background trend in Cl?

NADP Cl concentration in wet precipitation



Temporal and spatial patterns in NADP Cl deposition
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Background chloride from atmospheric deposition

2-4 mg/L
1 mg/L

< .5 mg/L

high elevation
lakes = 0.3 mg/L



3 - 9 mg/L
9 -15 mg/L
15 -28 mg/L
28 -50 mg/L

< 3 mg/L



Conclusions, Part A
Cl is much too high in most surface waters…
…and it is measurably increasing
in a timeframe of years

Part B: a Cl TMDL in southern NH

Limiting development to meet the Cl standard?

Increasing Cl may be useful as an indicator of 
over-development





Historical salt use at ‘local’ high school
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~ 600 ppm Cl

~ 2,000 ppm Cl??

data from NH DES



250 mg/L

July 1 Sept 30

Average daily predicted Cl during summer 2006, Policy Brook
(data from NH DES)                   



Are there methods to reduce Cl?



Controlling sources for a TMDL 
(estimates from NH DOT)



Municipal Salt Piles
(yes)

(no)



Avoid storing snow up-gradient of the salt pile

Salt pile
Snow pile

Storm drain connects to surface water



Re-crystalized excess 
salt in mall parking lot

aggressive physical removal 
of snow; 
metering applications; 
sweeping excess



pervious pavement and
concrete; less water means 
less ice

new solutions



Conclusions, Part B

Cl control is going to be necessary in some locales

Cl BMPs will require a new way of thinking

Is dilution still the solution to (Cl) pollution?
(DEP, 1980s)




