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NH Water Monitoring Strategy
• A planning tool for using water 

monitoring data for public decisions
• What’s the same as it always was

– Clean Water Act framework
– WQ standards
– 305(b) process for assessment and reporting

• What’s different
– Data-driven decision making
– Integration among diverse monitoring groups
– Watershed approach
– Relevance for local decision-making



UNDERLYING PRINCIPLES

1)  Water quality management 
decisions should be should be data-
driven, and framed on a watershed 
basis. 

2)  The purpose for collecting water 
data should be clearly understood.

3)  Water data should be accessible 
and interoperable, with 
documented data quality and 
metadata 



THE DATA-DRIVEN PROCESS

• Based on EPA’s Data Quality    
Objectives guidance (Superfund)

• SEVEN STEPS



1) State the Problem
2) Identify the Decision
3) Identify Inputs to the Decision

• Conceptual model
• Data analysis using the model
• Data needed to run the analysis

4) Define the Study Boundaries
5) Develop a Decision Rule
6) Specify Limits on Decision Errors
7) Optimize the Data Collection Design

http://dqo.pnl.gov/background/step4.htm
http://dqo.pnl.gov/background/step5.htm
http://dqo.pnl.gov/background/step6.htm
http://dqo.pnl.gov/background/step7.htm


CONNECTICUT RIVER 
MAINSTEM

270 River Miles (NH/VT)

47 ASSESSMENT
UNITS
8   Lakes
9   Impoundments
30 River

Segments

CONNECTICUT RIVER
JOINT COMMISSIONS

(CRJC)_

EXAMPLE:  
CONNECTICUT

RIVER



Ct. R. Headwaters 
near Canada



Upper Ct. R. near 
Pittsburg



Upper Ct. R. 
near Groveton



Lower Ct. R. near 
Northfield, MA



State the Problem

• CRJC was updating the Connecticut R. 
Corridor Management Plan, & needed:

• WQ information 
• Identification of WQ issues

• 270 river miles (47 AUs) but only 16 miles 
(3 AUs) assessed for 305(b)

• The Problem: Assess the Ct. River 
mainstem for Swimming and Aquatic Life 

• To be incorporated into CRJC Management Plans
• For next 305(b) report



Identify the Decision

• Based on water quality assessments, 
CRJC river corridor management 
plans will include action items for 
water quality improvement projects



Identify Inputs to the Decision

• Conceptual model:  
– Core parameters for ALUS are DO and 

pH
– Core parameter for swimming is e. coli

• Data analysis:
– Use 2004 CALM to assess each AU for 

ALUS and Primary Contact Recreation



Data needed to run the analysis
(for each Assessment Unit)

• DO:  instantaneous min and daily avg.
– 3 to 5 day datalogger run
– Hand-held meter for AM min and logger 

check
• pH:

– 3 to 5 day datalogger run
– Hand-held meter for logger check

• e. coli:  5 samples (3 min.) for geo 
mean
– 1 sample every 3 weeks



The rest of the elements:
QAPP material

1) Define the Study Boundaries
Ct. River mainstem

2) Develop a Decision Rule
Use 2004 CALM to assess use support

3) Specify Limits on Decision Errors
4) Optimize the Data Collection 

Design
Lots of planning, coordination,    
and logistics!

http://dqo.pnl.gov/background/step4.htm
http://dqo.pnl.gov/background/step5.htm
http://dqo.pnl.gov/background/step6.htm
http://dqo.pnl.gov/background/step7.htm
http://dqo.pnl.gov/background/step7.htm


The task!

• 270 River miles 
• 47+ datalogger deployments 

– 92+ station visits
• 235 e. coli samples

– 6 hour hold time
• Plus instrument calibration & repair



How we did it!
• Ct. R. Joint Commissions

– Housing, sample transport, site selection 
logistics 

• Antioch New England University
– Intern team

• EPA New England
– Dataloggers, QA/QC support
– Funding for bacteria analysis

• NH Dept. of Environmental Services
– Training
– Instrument calibration & repair
– Intern transportation
– Bacteria lab work



How it worked: VERY WELL!

1) Data-driven, and framed on a 
watershed basis: 

CALM assessments applied to Ct. R.
2) Clearly understood purpose:

DES – 305(b) assessments
CRJC – WQ analysis for mgmt plans

3) Accessible, interoperable data:
STORET
DES Environmental Monitoring DB
CRJC Web site 



ASSESSMENT FOR SUPPORT OF PRIMARY AND SECONDARY CONTACT 
RECREATION

Date Time of 
Sample

E. coli 
(CTS/100mL)

Geometric 
Mean

7/28/04 9:40 30

8/03/04 9:12 20

8/17/04 12:45 30 26

8/24/04 9:12 20 24
9/13/04 11:35 20 24

Total E.coli Single Samples Useable for Assessment 5

Total E.coli Geometric Means Useable for Assessment 3

INTERIM ASSESSMENT STATUS FOR PRIMARY CONTACT 
RECREATION:

FULLY 
SUPPORTING

INTERIM ASSESSMENT STATUS FOR SECONDARY CONTACT 
RECREATION:

FULLY 
SUPPORTING







SPARKPLUG PEOPLE

• CRJC:      Adair Mulligan
• EPA:        Dan Burke
• Antioch:  Guihong Zhang
• DES:        Ted Walsh
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