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• Background:  Relevant Water Quality Concepts 

• Supporting Infrastructure 

• Quality Assurance 

• Existing and Proposed Networks 

• Q & A 
 



Why do we need to monitor 
Water Quality? 

• “Without measurement, there is no basis 
on which to evaluate whether policies are 
effective, no foundation on which to build 
water management decisions, and no 
vantage point from which to foresee and 
forestall water resource challenges” 
(National Research Council, 2012) 
 



Water quality remains a concern for 
human use and ecosystem health 

 *  Contaminants in streams and groundwater 
 *  Degraded stream health   
 *  Changing Stream and groundwater quality 
 *  Deteriorating estuary conditions 



Concerns expressed by GAO 
in 1981, 2000, 2004, 2005 



Water-quality monitoring efforts may 
vary a lot depending on the question 

being asked 
• Mission, goals, objectives, and desired outcomes 
• Spatial and temporal scales of interest 
• Which component(s) of the hydrologic cycle are of 

interest? 
• Which media? 
• Which type of sample? 
• Which measurements? 
• What are the analytical requirements? 
• What is the frequency? 
• What is the length of Record? 

 

 



What’s different about USGS? 
• Bureau mission and perspective 
• National capabilities 
• Regional & National and Long term 
• Low-level analyses of pesticides and other 

potentially toxic chemicals that others typically 
can’t afford 

• Large Rivers (interstate) and Groundwater 
• National Synthesis 
 

 
 



Knowledge of hydrology and other natural and 
human factors are needed to interpret water-

quality monitoring data 



Outcomes from USGS Water-Quality 
Monitoring and Modeling 

• Investments in USGS water-
quality monitoring and 
modeling  have resulted in 
outcomes that have evolved 
from providing data and 
trend analysis to those that 
include the potential to 
predict and forcast  
contaminant occurrence and 
trends under multiple 
scenarios at nationally 
significant scales 



Supporting Infrastructure for water- 
quality monitoring is provided at several 

organizational levels 
• Bureau 

  - Fundamental Science Practices 

• Water Mission Area 
  - Water Science Field Team  
 - Hydrologic Instrumentation Facility 
 - Office of Water Quality 

• Water Science Centers 
- Water-quality specialists (limited) 

 
   

 
  



Supporting Infrastructure for Water Quality 
Monitoring—Office of Water Quality 

 
 

 
- National Networks   

and NAWQA 
- Hazard Response 
- National Field Manual 

and other protocols 
- Technical 

Memoranda 
- Triennial Reviews 
- Training 
- Branch of Quality 

Systems 
- National Water 

Quality Laboratory 

 
 

 

National War Quality Laboratory 
(NWQL) Denver Federal Centerte 



Supporting Infrastructure:   
Standardized Protocols for Collection of  

Water-Quality Data 
USGS field protocols and 
procedures...  
• Achieve consistency in the scientific 

methods and procedures used 
• Document methods and procedures 
• Facilitate sharing of data and 

resources 
• National Environmental Methods 

Index (www.nemi.gov) 

 



 

 

Supporting Infrastructure:  Standardized 
Protocols for Assessing the Condition of 

Aquatic Communities 



Supporting Infrastructure to 
Disseminate Data and Information 

 
 
New Aquatic Biological Data-base 
System - an authoritative source for 
USGS data 
 
National Water Information System 
 
Decision Support Systems 
 
 
 

 
NAWQA Data Warehouse 



Primary spatial and temporal scales of USGS 
water-quality monitoring programs and 

networks 

Temporal Scale                                                          Spatial Scale 
Local Regional National  

Short Term  
(1 year) 

CWP NAWQA NAWQA   
TOXICS 

Multi Year  
(2-5 Years) 

CWP 
NPS Partnership 

CWP 
Toxics 

NAWQA 
NAWQA 

Decadal WEBB CWP 
UMRR 

HBN        
NASQAN  
NAWQA       

NMN           
NADP  

USGS Program or Network Name 
HBN--Hydrologic Benchmark Network                                                     
NASQAN--National Stream Quality Accounting Network                              
NAWQA--National Water Quality Assessment Program                    
NMN--National Monitoring Network                                                               
NPS--National Park Service                                                                        
TOXICS--Toxic Substances Hydrology Program                                      
WEBB--Water, Environment and Biogeochemical  Budgets                        
UMRR--Upper Mississippi River Restoration 
CWP – USGS Cooperative Water Program  
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Number of stream sites sampled by USGS for nitrate 
(Sites having at least 11 samples per year in 11 different months) 



Number of stream sites sampled by USGS for  
Suspended Sediment 

(Sites having at least 11 samples per year in 11 different months) 
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Number of stream sites sampled by USGS for atrazine 
(Sites having at least 11 samples per year in 11 different months) 
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Number of Fish, Macroinvertebrate, and algae 
community samples  
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Monitoring water quality continuously 
and in real-time is increasing 
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National Stream Quality Accounting Network 
(1980) 



NAWQA, NASQAN, NMN, HBN in 2013 
(121 water quality monitoring sites) 



118 other USGS monitoring sites sampled for both nitrate and 
streamflow in 2010  

(sites having at least 11 samples in 11 different months  ) 
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Proposed:  Restoration of Surface- 
Water-Quality Network 

150 sites 

Most only sampled every 2 or 4 yrs 

No continuous monitors 

58 ecological sampling sites 

Single-year intake sampling 

No lake or reservoir sites 

Existing contaminant analyses 

Minimal suspended sediment 

NAWQA Cycle 2  NAWQA Cycle 3  

 ~330 sites 

 All sites sampled all years 

 Most with real-time monitoring 

 88 ecological sites (add 30 reference) 

 25 stream or river DW intake sites 

 50 lake or reservoir DW intake sites 

 Expanded contaminant coverage 

 Expanded suspended sediment with 
turbidity monitoring 



Proposed:  Improved Models for 
Decision Making 

From modeling average-annual conditions to 
“time varying”: monthly, seasonal, and annual  
 
Requires: 
  -  More frequent monitoring 
    (e.g. real time, continuous) 
 
 -  Improved ancillary data over time 
      (e.g satellite imagery)  



Discussion and Questions 



SW Status & Trends 
$11.6 M (17%) 

GW Status & Trends 
$11.4 M (17%) 

Topical Studies 
$9.8 M (15%) Program Tech Support 

$5.3 M (8%) 

National Synthesis 
$6.8M (10%) 

Program Mgt 
$2.6 M (4%) 

Research 
$6.4 M (10%) 

WRD Tech Support 
$11.3 M (17%) 

Bureau Sci Support 
$1.1 M (2%) 

NAWQA Funds Allocation FY 2010 
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