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Monitoring Networks Outline

 Background: Relevant Water Quality Concepts
e Supporting Infrastructure

e Quality Assurance

e EXxisting and Proposed Networks
e Q&A
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Why do we need to monitor
Water Quality?

o “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)
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Water guality 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
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Concerns expressed by GAO
In 1981, 2000, 2004, 2005

BY THE COMPTROLLER GENERAL

Report To The Congress

OF THE UNITED STATES

Better Monitoring Techniques

GAO

March 2000

’ WATER QUALITY

I Accounting Office
Report to the Chairman, Subcommittee
n Water Resources and Environment,
imittee on Transportation and
Infrastructure, House of Representatives

Key EPA and State
Decisions Limited by
Inconsistent and
Incomplete Data

GAO

Accountabilty * Inimgrity * Reblability

United States General Accounting Office

Report to the Chairman, Subcommittee
on Water Resources and Environment,
Committee on Transportation and
Infrastructure, House of Representatives

WATERSHED
MANAGEMENT

Better Coordination of
Data Collection
Efforts Needed to
Support Key Decisions
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Status of Federal Data Programs That
Support Ecological Indlcators
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Water-qguality monitoring efforts may
vary a lot depending on the gquestion
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?

USGS



What’s different about USGS?

e Bureau mission and perspective
National capabillities
 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
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Knowledge of hydrology and other natural and
human factors are needed to interpret water-
guality monitoring data
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Outcomes from USGS Water-Quality
Monitoring and Modeling

 Investments in USGS water-
guality monitoring and i”:USGfm m_miﬁ o M e
modeling have resulted in  § entes
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-
guality monitoring Is provided at several
organizational levels

e Bureau

- Fundamental Science Practices

e \Water Mission Area

- Water Science Field Team
- Hydrologic Instrumentation Facility
- Office of Water Quality

o \Water Science Centers
- Water-quality specialists (limited)
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Supporting Infrastructure for Water Quality
Monitoring—Office of Water Quality

National Networks
and NAWQA

Hazard Response

National Field Manual , ‘\_
and other protocols ' -
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Quality Laboratory
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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)

USGS

Techniques of Water-Resources Investigations

Book 9
Handbooks for Water-Resources Investigations

National Field Manual
for the Collection of
Water-Quality Data

U.S. Department of the Interior
U.S. Geological Survey

= USGS

achuwcy far 2 coomplag worl Compiled 2010




Supporting Inirastructure: Standardized
Protocols forr Assessing the Condition of

Aduatic Communities

Revised Protocols for Sampling Algal, Invertebrate,
and Fish Communities as part of the National
Water-Quality Assessment Program

e for a changing worle

i Guidelines For Quality Ass
Met_hods of Analysis of Fish Taxonomic Data
National Water Qual National Water-Qualit

o {\H\Ip‘l - us -
WUE A EIRAL . us. e Interior
L(\l{& ST PATR LULS. Department of the nterior us. vey

U.S Geologica! Survey



Supporting Infrastructure to

Disseminate Data and Info

New Aquatic Biological Data-base
System - an authoritative source for
USGS data

National Water Information System

Decision Support Systems

NAWQA Data Warehouse

.eUSGS

science for a changing world

BloDat

A Natmnal
Aquatic
Bioassessment
Database

By Dorene MacCoy

Introduction

BicData is 3 U.S. Geological Survey (USGS) web-ensbled
database thar for the first time provides for the capture, curation,

local, regional, and atiossl USGS projects. BioDaa offers Geld
biologists advanced capabilifies for encering, editing, and reviewing
the macroinvertebrate, alzae, fish and supporting hshbitar dara from.
rivers and streams. It offers data archival and curation capabilities
that protect and maintzin data for the long term. BicData provides
the Fadaral, Stat, and local zoverments, as well as the scientific
CONMANITY, TESOUTCE managers, the privae sector, and the public
with easy access to tens of thousands of samples collected
nationwide from thowsands of stream and river sites. BioDasa also
provides the U with centralized data storage for delivering data
and applications through autemated web services.
BioDam allows users to combine data sets of known quslity
from differen projects in verious lecations over time. It provides
anationsily ageregated datsbase for nsers to leverage data from
many independent projects that, wntil now, was not feasible at

(MAWQA) Program and mose than 477 samples from 30 sites for
a r_uupemm- USGS m Jm- of Idaho St:lm “‘.llutht\f

Bmmn delivers all of the data nzing current t:mmnnnc
nmdammns relisving nsers of the difficulr and time-
of harmonizing tooenomy smong samples
(nllemddlmn,dﬂfx_mmpmud_ F)sh dats are reparted nsing

self-gided, public data-retrieval web site provides access o

b smment dara. BioData currently accepes data collected using
twwo national protocals: (1) MAWQA and "
Protection Agency (USEPA) National Rivers and 5

Assessment (NRSA). Additional collection prosocols are planned
for fiature versions.

US. Dapartment of the bntoriar
US. oal Survay

rmation

Highligbts
Usa the BicDarz Management System to;
- Capmlr- eview, edit, fnalize, approve, and archive
ent data collected for locsl, rezional, and national
aqn:mc bioassessment, monitoring, and ressarch purposes.

* Store dara collected using two nationally accepted protocols
with the capability to add support for additional protocols in
the future.

Use the BicDatz Retrieval System to:

- Remieve bicassessment data throagh a single public web site
(hrtps-/aquatic. biodata usgs. gov).

- Remieve data using 2 umified and consistent taxonomic
identification system that accounts for changes in tazonomic.
nomenclatre.

BioData
usern able
retrieve data from

[gray circles). {id
rivers and streams are
blue lin
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Primary spatial and temporal scales of USGS
water-guality monitoring programs and
networks

Spatial Scale

Temporal Scale

Local Regional National
Short Term NAWQA
(1 year) TOXICS

Multi Year cwp
(2-5 Years) NPS Partnership

HBN

NASQAN

Decadal 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



Number of stream sites sampled by USGS for nitrate
(Sites having at least 11 samples per year in 11 different months)
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Number of Sampling Sites

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

Number of Continuous Water Quality Sites 2006-12
2,500

2,000
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National Stream Quality Accounting Network
(1980)
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NAWQA, NASQAN, NMN, HBN in 2013

e (121 water quality monitoring sites)
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118 other USGS monitoring sites sampled for both nitrate and

streamflow in 2010
__(siﬁtgs_ﬁh_aving at least 11 samples in 11 different months )
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Median number of years for a sites period of record - 2010
(Sites having at least 11 samples in 11 different months)

m National
Networks

Other USGS

0

Atrazine Field Alk Nitrate SSC



Proposed: Restoration of Surface-
Water-Quality Network

NAWOA Cycle 2 NAWOA Cycle 3

150 sites =  ~330 sites

Most only sampled every 2 or 4 yrs =  All sites sampled all years

No continuous monitors =  Most with real-time monitoring

58 ecological sampling sites = 88 ecological sites (add 30 reference)
Single-year intake sampling = 25 stream or river DW intake sites

No lake or reservoir sites = 50 lake or reservoir DW intake sites
Existing contaminant analyses =  Expanded contaminant coverage
Minimal suspended sediment =  Expanded suspended sediment with

turbidity monitoring

y
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Proposed: Improved Models for
Decision Making

From modeling average-annual conditions to
“time varying”. monthly, seasonal, and annual

Req uires: Phosphorus yield delivered to the Gulf of Mexico
- More frequent monitoring
(e.g. real time, continuous)

- Improved ancillary data over time
(e.g satellite imagery)

B 200 to 800



Discussion and Questions
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NAWQA Funds Allocation FY 2010

Bureau Sci Support
$1.1 M (2%)
SW Status & Trends

WRD Tech Support $11.6 M (17%)

$11.3 M (17%)

Research
$6.4 M (10%)
GW Status & Trends
$11.4 M (17%)
Program Mgt
$2.6 M (4%)

National Synthesis
$6.8M (10%)

Topical Studies
7./{ USGS Program Tech Support $9.8 M (15%)
$5.3 M (8%)

science for a changing world



	USGS Water Quality Monitoring
	Monitoring Networks Outline
	Why do we need to monitor Water Quality?
	Water quality remains a concern for human use and ecosystem health
	Concerns expressed by GAO in 1981, 2000, 2004, 2005
	Water-quality monitoring efforts may vary a lot depending on the question being asked
	What’s different about USGS?
	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
	Supporting Infrastructure for water- quality monitoring is provided at several organizational levels
	Supporting Infrastructure for Water Quality Monitoring—Office of Water Quality��
	Supporting Infrastructure:  �Standardized Protocols for Collection of �Water-Quality Data
	Slide Number 13
	Supporting Infrastructure to Disseminate Data and Information
	Primary spatial and temporal scales of USGS water-quality monitoring programs and networks
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Number of Fish, Macroinvertebrate, and algae community samples 
	Monitoring water quality continuously and in real-time is increasing
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Proposed:  Restoration of Surface-�Water-Quality Network
	Proposed:  Improved Models for Decision Making
	Discussion and Questions
	Slide Number 28

