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Purpose of the Network

 Provide access to documented quality data and information 
from minimally or least disturbed watersheds to be used in 
assisting with establishing “background” conditions for select 
hydrologic variables and water-quality.

 Increase the efficiency of monitoring with improved 
coordination and collaboration and increased opportunities to 
leverage existing reference sites, networks, and financial 
resources

 The network links Reference Watersheds to their water quality 
data in the Water Quality Portal

 NNRW watersheds are also linked to the closest National 
Atmospheric Deposition Program collector to make atmospheric 
deposition data available for each watershed. 2



National Network of Reference Watersheds
Mike McHale, Chair, USGS New York Water Science Center

 Current status
 Available on Council website

 Over 2500 watersheds with more than 10 years of flow data

 Ability to use pre-defined or customize criteria for reference 
watersheds

 Download Water Quality data for up to 50 watersheds at a time

 Focus in 2018
 Continue to expand users and data (e.g., include Forest Service Priority 

watersheds and EPA lake watersheds)

 Develop a revised Hydrologic Disturbance Metric

 Incorporate National Atmospheric Deposition Program Total Deposition 
data into the website

 Continue to develop R analytical tools to compile and assess water 
quality data in reference watersheds

 Revise the Core Watersheds webpage to include a more definitive set 
of National Core Reference Watersheds based on the work by Miller et 
al., 2016

 Increase the visibility/use of the website 3



NNRW FY18 Communication Plan

 Interface with the C & O Working Group as a starting point

 Talk to Jim Kreft and others about how they have promoted the WQP

 Create an NNRW Project on Research Gate
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Original NNRW Watersheds 
(GAGESII Reference Watersheds defined by Falcone and 
others 2010) 
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EPA Long-Term Monitoring Watersheds
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EPA Regional Monitoring Watersheds
(State Sites – still actively being added)
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EPA Long-term Monitoring Lake Watersheds
(Planned for addition in 2018) 
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California Reference Watersheds
(Actively evaluating for inclusion in the NNRW) 
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Forest Service Priority Watersheds
Dave Levinson (USFS)
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NNRW Core Watersheds (“Pristine”)
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 0% Row Crops

 < 5% Pasture

 0% High Impact Development

 0% Medium Impact Development

 < 10% Low Impact Development 

 Low hydrologic disturbance (no Major Dams, low storage)

 Based on the 2006 National Land Cover Dataset. 

 There are currently 504 NNRW Core watersheds



NNRW Core Watersheds Definition 
Open Questions
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 Data Availability

 Flow Data

Water Quality Data (and which parameters)

Biological Data – types?

Other data?

 Period of Record available for those data

 Data comparability – Remember Lori Sprague’s Presentation

 Should we create a tiered framework for the watersheds based on 
data availability?

 Should the criteria be regionally sensitive? 
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NNRW Core Watersheds (“Pristine”)
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Reference from a biological perspective

Stoddard et al. 2006

1. Reference Condition for biological 
integrity

2. Minimally Disturbed Condition
3. Historical Condition
4. Least Disturbed Condition
5. Best Attainable Condition



Methods to Define Reference

Stoddard et al. 2006

1. Reference Site Approach (condition at 
minimally or least disturbed sites)

2. Best Professional Judgement
3. Interpretation of Historical Condition
4. Extrapolation of Empirical Models
5. Evaluation of Ambient Distributions



Defining Benchmarks

Stoddard et al. 2006



Disturbance Metrics

Stoddard et al. 2006



A Large-Scale, Multiagency Approach 
to Defining a Reference Network for 
Pacific Northwest Streams
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Reference Criteria

Our goal was to produce a reference network that adequately represented as much 
of the landscape as possible. To verify our success, we compared the ranges of 
various natural gradient metrics (e.g., climate, elevation, gradient, etc.) in both the 
reference and non-reference populations.

Miller et al. 2016



Miller et al. 2016



Miller et al. 2016



Comparison of Reference and Non-Reference
fine sediment

Miller et al. 2016



Reference Watershed Working Group

 USGS/NADP

 EPA

 USFS

 BLM

 Volunteer Monitoring

 State perspective

What do we need?

 Feedback and opinions regarding the “Open Questions” I described earlier

 Quarterly Conference calls 

 Email Feedback
24
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