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New Hampshire Department of Environmental Services   
 

RESPONSE TO PUBLIC COMMENT ON THE 
 DRAFT 2010 CONSOLIDATED ASSESSMENT AND LISTING METHODOLOGY (CALM) 

 
2/19/2010 

 
 

On September 3, 2009, the New Hampshire Department of Environmental Services (DES) requested 
comments on the 2008 Consolidated Assessment and Listing Methodology (CALM) which served as a 
draft of the CALM for the 2010 Section 305(b) and 303(d) Surface Water Quality Report (i.e., the 
2010 CALM).  Downloadable copies of the 2008 CALM and a list of possible revisions were made 
available on the DES website for review 
(http://des.nh.gov/organization/divisions/water/wmb/swqa/index.htm ). In addition, the following 
organizations/agencies were notified by email: 
 
  Appalachian Mountain Club  
  Audubon Society 
  Connecticut River Joint Commissions 

Conservation Law Foundation   
County Conservation Districts 
Lake and River Local Management Advisory Committees 
Maine Department of Environmental Protection 
Manchester Conservation Commission 
Massachusetts Department of Environmental Protection 
Merrimack River Watershed Council 
National Park Service 
New England Interstate Water Pollution Control Commission 
NH Department of Health and Human Services 
NH Coastal Program 
NH Rivers Council 
North Country Council 
Regional Planning Commissions 
Society for the Protection of National Forests 
Natural Resources Conservation Service 
The Nature Conservancy 
Upper Merrimack River Local Advisory Committee 
US Environmental Protection Agency 
US Geological Survey 
US Fish and Wildlife Service 
US Forest Service 
University of New Hampshire 
Vermont Department of Environmental Conservation 
Volunteer Lakes Assessment Program 
Volunteer Rivers Assessment Program 
Water Quality Standards Advisory Committee 
 

The public comment period ended on October 2, 2009. The following represents the Department’s 
response to public comments received during this period.  Each comment is numbered and preceded by 
a general description of the subject matter.  The Department’s response immediately follows each 
comment (in bold font).  
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A.  RESPONSE TO PUBLIC COMMENTS 
 

Mark Hemmerlein, Water Quality Program Manager, Bureau of the Environment, NH 
Department of transportation (full text attached at the end of this document) 

 
COMMENT (1):  
 
 The New Hampshire Department of Transportation (NHDOT) recommends that section c. on 
page 62 of the CALM be revised to require some ambient chloride sampling before a waterbody is 
declared impaired for chloride because there can be many other ions which can affect specific 
conductivity.  
  
 
 
DES RESPONSE:  
 
DES DISAGREES – NO CHANGES NECESSARY: As stated in the Consolidated Assessment 
and Listing Methodology (CALM),  DES prefers, but does not require, collection of chloride 
samples each time the chloride/specific conductance relationship is used to confirm a site fits the 
statewide specific conductance chloride relationship.  DES does not require collection of chloride 
samples each time specific conductance is used to predict chloride for the following reasons: 
 
The regression used to predict ambient chloride concentrations based on ambient specific 
conductance  is shown in the figure below.   This is the same regression used to develop the 2006 
and 2008 Clean Water Act (CWA) section 303(d) lists.  It is based on 1860 data pairs from 
approximately 850 surface waters throughout the state that were approximately equally divided 
between lakes and rivers.  As shown, the coefficient of determination (R2 ) is equal to 0.97 (1 is 
the highest possible value) which means 97 percent of the variability in chloride is explained by 
the regression equation.  This represents a very strong relationship which is further expressed by 
the relatively low 95th percentile confidence limit for each prediction of +/- 28 mg/L.  This means 
that for daily average or four day average values, the error in the average chloride value would 
be only +/- 28/ (n1/2),  where n is the number of readings used in the average.  This is very small 
and represents less than 10 percent when determining  chronic chloride impairment (> 230 
mg/L) and less than 4% error for determining acute chloride (> 860 mg/L).  Consequently, the 
chances of incorrectly impairing a water for chloride based on specific conductance are quite 
minimal.  
 
As shown in the figure, most of the data points lie above the regression line at concentrations 
above the chronic chloride water quality criterion of 230 mg/L.  This implies that the regression 
equation usually underpredicts the actual ambient chloride concentration which further reduces 
the chances of incorrectly impairing a water for chloride based solely on specific conductance 
measurements.  
 
With regards to the effect of ions other than chloride on specific conductance readings, the 
excellent fit of the statewide regression discussed above, which is based on data pairs from 
numerous (850) waterbodies throughout the state, and which undoubtedly contained different 
concentrations of ions, indicates that the impact of the other ions on the chloride / specific 
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conductance relationship is relatively insignificant.  This is especially true at the higher 
concentrations.  It is worth noting that “natural” levels of specific conductance and chlorides in 
ambient waters are typically less than 30 uS/cm and 10 mg/L respectively.  To assess a water as 
impaired for chloride based on chronic water quality criterion, the specific conductance must be 
greater than 835 us/cm which is almost 30 times higher than natural background.  With the 
exception of few rare instances where a surface water is obviously polluted (foam, scum etc.) by 
other sources, DES is not aware of any ambient surface water sample collected in the past decade 
with such high specific conductance that wasn’t primarily attributable to chlorides. 
Consequently, based on DES experience to date, and the statewide regression, the potential for 
ions other than chloride to result in a waterbody being incorrectly assessed as impaired for 
chloride is considered to be very low.    
 
In summary, DES is confident with making assessments using specific conductivity as a 
surrogate for chloride.  That being said, samples collected by DES typically include both chloride 
and specific conductance.  DES intends to continue this practice to continue testing the 
relationship and certainly encourages others to do the same.  This is especially important in the 
rare instances where a water is obviously polluted by other sources.  However, for the many 
reasons mentioned above, and for the vast majority of surface waters, DES does not feel it is 
necessary or protective of surface water quality to exclude data based solely on specific 
conductance measurements for assessing chloride impairment.  Consequently, the wording in the 
CALM will remain unchanged.     
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DES State-wide Regression for All Waterbody Types (rev. 4/10/06)

y = 0.2893x - 11.711
R2 = 0.9745
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COMMENT (2):  
 
With regards to use of specific conductance to determine chloride impairment, NHDOT further 
recommends that the following sentence in section c. on page 62 of the CALM be revised to define 
what is meant by “adequately fit” and to include minimum requirements for the strength of the 
relationship (perhaps in terms of a regression coefficient):  
 
“In the event that the confirmation samples do not adequately fit the relationship, a site specific 
relationship must be developed.” 
 
DES AGREES – CHANGES MADE:   The following revisions have been made to this section. 
 
“Specific conductivity may be used as a surrogate for chloride. It is preferred but not required to collect 
at least 2 chloride samples within each time period that the specific conductance to chloride relationship is 
to be used.  These samples will be used to confirm that the site fits the statewide specific conductance to 
chloride relationship developed in 2006 (see regression equation and statistics below) 

     
Chloride (in mg/L) = 0.289 * Specific Conductance (in uS/cm) – 11.7. 
95th percentile confidence limit for each prediction = +/- 28 mg/L.   
 R2 = 0.97.  
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In the event that the confirmation samples do not adequately fit the relationship a site specific 
relationship may be developed.  Criteria for determining what adequately fits the statewide relationship 
and for determining a site specific relationship shall be in accordance with the April 12, 2006,  DES Policy 
on the Use of the DES State-Wide Chloride Regression for Other Datasets prepared by Philip 
Trowbridge.   If no site specific samples are collected and there is no evidence to suggest that a site 
specific curve is needed, the statewide chloride to specific conductance curve will be used.” 
 
A copy of the April 12, 2006 guidance document is provided at the end of this document.  
 
 
 
 

William H. McDowell, Professor of Water Resources Management, Department of Natural 
Resources and the Environment, Presidential Chair, Director - NH Water Resources Research 

Center, University of New Hampshire 
 

COMMENT (1):  
 
Overall, I think the DES has done a good job outlining changes and the rationale for these changes.  Data 
requirements for TN (first described on p. 4) are appropriate.  Requiring data within the last 5 years, 15 or more 
samples, and data taken over the four seasons are all necessary to get a robust picture of TN levels in a water 
body.  I support inclusion of those criteria, and the overall approach that is taken in this document.  
 
DES RESPONSE:  
 
DES AGREES – NO CHANGES NECESSARY:  The department appreciates the 
encouragement and agrees that use support determinations should be based on sound science 
and robust datasets.  
 
 
 

Miyoko Sakashita, Oceans Director, Staff Attorney, Center for Biological Diversity (full text 
attached at the end of this document) 

 
COMMENT (1):  
 
Based on the scientific evidence provided by the Center for Biological Diversity (CBD), New 
Hampshire should list all ocean assessment units as impaired or threatened due to ocean acidification 
(i.e., the decrease in ocean pH caused by the uptake of atmospheric carbon dioxide) and create a 
TMDL under section 303(d) of the Clean Water Act. 
 
New Hampshire’s marine pH standards included in Env-Wq 1703.18 are inadequate to protect aquatic 
life.  
  
(A CD with 82 reference documents was attached with the request.. The full text attached at the end of 
this document contains a list of the documents on the CD.) 
 
DES RESPONSE:  
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DES DISAGREES - NO CHANGES NECESSARY:  While the New Hampshire Department of 
Environmental Services (DES) agrees that ocean acidification is a global, long-term issue that 
warrants continued vigilance, DES does not believe it is appropriate at this time to list ocean 
water assessment units within New Hampshire’s jurisdiction as either impaired or threatened 
due to ocean acidification per Section 303(d) of the Clean Water Act for the following reasons:  
 
Surface water assessments are based on New Hampshire’s water quality standards which are 
included in State statute (RSA 485-A:8) and regulation (Env-Wq 1700).  New Hampshire’s water 
quality standards have been approved by the US EPA (EPA).   In New Hampshire, surface 
waters are classified as A or B with all marine waters being Class B.  According to  Env-Wq 
1703.18 (b), “the pH for class B waters shall be 6.5 to 8.0, unless due to natural causes”.  
Consequently, Class B surface waters are currently considered “acidic” if the pH falls below 6.5 unless 
naturally occurring.   There are currently no ocean assessment units within the State’s jurisdiction that 
are listed as impaired for low pH.  
 
With regards to the adequacy of pH standards for marine waters, EPA is currently reviewing its 
aquatic life criterion for marine pH to determine if revisions are warranted.  Their review is 
based on scientific information and data related to ocean acidification received in response to the 
Notice of Data Availability (NODA) included in the Federal Register notice of April 15, 2009 
(Vol. 74, No. 71, page 17484).   The public comment period for the NODA ended on June 15, 
2009.  It is DES’ understanding that EPA will make a final decision by June 15, 2010.  DES will 
review EPA’s final decision and, if deemed appropriate, will then recommend changes to its 
marine pH water quality standards in the future. 
 
DES reviewed the information submitted by the CBD and is not aware of any evidence 
demonstrating local impairment of aquatic life due to ocean acidification in ocean waters under 
the jurisdiction of New Hampshire.  With regards to listing these waters as threatened, the 
Consolidated Assessment and Listing Methodology (CALM) defines threatened waters as:  
 

• Waters which are expected to exceed water quality standards by the next 
listing cycle (every two years) and/or, 

• Waters that do not have any measured in-stream violations but other data 
indicate the potential for water quality violations (such as calibrated predictive 
models or violations of NPDES permit effluent limits).  

Based on a DES’ review of available information, including that submitted by the CBD, DES is 
not aware of any data or calibrated predictive models which indicates that New Hampshire’s 
jurisdictional ocean water assessment units will violate New Hampshire’s marine pH standards 
by the next listing cycle (every two years).  Consequently, DES does not believe it is appropriate 
to list the New Hampshire’s jurisdictional ocean water assessment units as threatened due to 
ocean acidification at this time. 
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Policy on the Use of the DES State-Wide Chloride Regression for Other Datasets 

 
Revised: April 12, 2006 

 
Objective 
 
To determine under which circumstances it is appropriate for an organization or researcher to use the 
DES state-wide regression equation between specific conductance and chloride concentrations.   
 
DES State-wide Chloride Regression  
 
The DES state-wide chloride regression equation is the most recent correlation of specific conductance 
and chloride concentrations for samples collected from all water body types in the state during a 
mixture of seasons. The regression uses all of the valid data pairs in the DES Environmental 
Monitoring Database, excluding: 

• Censored results 
• Pairs with chloride concentrations less than 15 mg/L or greater than 1,000 mg/L 
• Pairs with specific conductance measurements less than 50 uS/cm or greater than 3,000 uS/cm 
• Data without an assigned HUC code 
• Pairs from stations with known pollution sources or salt water influences: 00-SPB, 00J-PRB, 

06-CCH, 05-SAG. 
 
The regression is updated periodically based on newer data.  The current regression equation is based 
on 1,860 data pairs, approximately divided between lakes and rivers.  The equation for predicting 
chloride concentrations from specific conductance measurements is:  
 

Chloride (in mg/L) = 0.289 * Specific Conductance (in uS/cm) – 11.7. 
 
The 95th percentile confidence limit for each prediction is +/- 28 mg/L. For daily average or four day 
average values, the error in the average value would be +/- 28/(n1/2), where n is the number of readings 
used in the average.  A graph of the current regression is shown in the attached figure.  
 
The DES state-wide regression equation is only slightly different from the predicted relationship 
between specific conductance and chloride in pure water from Standard Methods (Chloride = 
0.310*Specific Conductance - 0.0843).  The predicted chloride concentration for a given specific 
conductance measurements is lower with the DES state-wide regression equation than with the 
Standard Methods regression.  This difference reflects the presence of other ions that add to the 
conductance in natural waters besides chloride.  
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Criteria for Using the DES State-Wide Chloride Regression 
 

Organizations and Researchers Without a Site-Specific Chloride Regression 
 
If the organization/researcher has not developed a site-specific chloride regression that is equal to or 
better than the DES state-wide chloride regression, the organization/researcher should use the DES 
state-wide chloride regression.  The organization/researcher should follow the steps listed below to 
verify that the state-wide regression is acceptable for their study area.   
 
1. The organization/researcher should collect at least 2 data pairs of chloride concentration and specific 
conductivity on water samples collected from the study area. If possible, the data pairs should be 
collected during different flow conditions and seasons. 
 
2. For each data pair, the chloride concentration should be predicted from the conductivity reading 
using the DES regression equation and then be compared to the measured chloride concentration.  If 
the difference between the predicted and measured chloride concentration is greater than the 95th 
percentile confidence interval for the regression, then the pair should be rejected.  
 
3. If the data pairs consistently fall outside the confidence limits of the regression, then the 
organization/researcher should question whether the DES state-wide regression is appropriate for their 
study area.  The regression will not be appropriate for sites with large pollution sources or salt water 
influences.  
 
 

Organizations and Researchers with Site-Specific Chloride Regressions 
 
If the organization/researcher has developed a site-specific chloride regression that is equal to or better 
than the DES state-wide chloride regression, the organization/researcher should use the site-specific 
regression.  The following guidance should be used to determine if the site-specific regression is 
superior to the state-wide regression. The guidance listed below applies to both outside organizations 
and DES site-specific studies. 
 
1. The chloride-specific conductance data pairs should be representative of the study area in terms of 
station types, seasons and flow conditions.  In particular, the data pairs should have the following 
characteristics: 
• The data pairs should be collected from at least three different stations in the study area. 
• If the organization/researcher collects specific conductance data during the winter season (Nov-

Mar), the data pairs should be collected during the winter season. If the organization collects 
specific conductance data during the summer season (Jul-Sept), the data pairs should be collected 
during the summer season. If the organization collects specific conductance data in both seasons, 
the data pairs should be collected from each season.  

• Some of the data pairs should be collected during low flow conditions and some from high flow 
conditions in each season. 

• Some of the data pairs should be for water samples with “high” conductance readings relative to 
the maximum specific conductance measured in the study area.  The maximum conductance in a 
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calibration data pair should not be less than 75% of the maximum conductance measured in the 
study area. 

 
2. The 95th percentile confidence limit for predictions should be less than the error in the DES state-
wide chloride regression.  The error can be approximated by multiplying the standard error of the 
regression by the value of the t distribution for the number of samples in the regression. 
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