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How did we get here?How did we get here?

Chair, Subcommittee on Water Resources & Chair, Subcommittee on Water Resources & 
Environment (1999):Environment (1999):

•• Is information in NWQI reliable and Is information in NWQI reliable and 
representative?representative?

•• Is available data sufficient for states to Is available data sufficient for states to 
make key decisions on management?make key decisions on management?
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GAO concluded (2000):GAO concluded (2000):

NWQI is not reliable due to NWQI is not reliable due to ““wide variation inwide variation in””::
•• State selection of monitoring sitesState selection of monitoring sites
•• State monitoring methods (State monitoring methods (whatwhat’’s there?s there?))
•• State assessment methods (State assessment methods (what does it mean?what does it mean?))
•• State stressor identificationState stressor identification
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ThereforeTherefore

Data is not comparable across state linesData is not comparable across state lines
States do not have info to do their jobsStates do not have info to do their jobs
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ASIWPCAASIWPCA’’s positions position

•• Ed Koch asked the right question:Ed Koch asked the right question:
““How am I doing?How am I doing?””

http://www.google.com/imgres?imgurl=http://blogs.indiewire.com/thelostboy/koch3.jpg&imgrefurl=http://blogs.indiewire.com/thelostboy/2008/02/ed_koch_goes_to_the_movies.html&h=293&w=450&sz=55&tbnid=g8t-vV7Dk2Ex1M::&tbnh=83&tbnw=127&prev=/images%3Fq%3Ded%2Bkoch%2Bpicture&usg=__STG90AQxip6oDm4-UTiQurU3GoU=&sa=X&oi=image_result&resnum=3&ct=image&cd=1
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ASIWPCAASIWPCA’’s positions position

BUT, Ed Muskie said it best: BUT, Ed Muskie said it best: 
““Federal legislation in the field of water Federal legislation in the field of water 

pollution control has been keyed primarily pollution control has been keyed primarily 
to an important principle of public policy: to an important principle of public policy: 
the States shall lead the national effort to the States shall lead the national effort to 
prevent, control, and abate water prevent, control, and abate water 
pollution.pollution. As a corollary, the Federal role As a corollary, the Federal role 
has been limited to support of, and has been limited to support of, and 
assistance to, the States.assistance to, the States.””

http://www.encyclopedia.com/topic/Edmund_Sixtus_Muskie.aspx
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ASIWPCAASIWPCA’’s conclusions conclusion
•• NARS does not give States information needed NARS does not give States information needed 

to make decisionsto make decisions
•• NARS is not appropriate as implementedNARS is not appropriate as implemented
•• Ask a different question to get a better answer:  Ask a different question to get a better answer:  

How do we improve state capacity for How do we improve state capacity for 
monitoring & assessment that also yields a valid monitoring & assessment that also yields a valid 
national picture of water quality?national picture of water quality?

•• Mandates to have states conduct probabilistic Mandates to have states conduct probabilistic 
surveys are unnecessarily limiting surveys are unnecessarily limiting 



99

What are the Principles of the What are the Principles of the 
StatesStates’’ solution?solution?

•• Integrate standards, monitoring, and Integrate standards, monitoring, and 
assessment assessment -- EPA HQ & RegionsEPA HQ & Regions

•• Improve state capacity Improve state capacity 
•• Develop StateDevelop State--EPA NARS true partnership EPA NARS true partnership –– 

design, methods & assessmentdesign, methods & assessment
•• Maximize NARS benefits to meet state water Maximize NARS benefits to meet state water 

information needsinformation needs
•• Information must be Information must be ““actionableactionable”” by states to by states to 

improve water quality improve water quality -- as per CWAas per CWA
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Integrate Standards, Monitoring Integrate Standards, Monitoring 
and Assessmentand Assessment

•• What is the goal?What is the goal? STANDARDSSTANDARDS

•• WhatWhat’’s the condition?s the condition? MONITORINGMONITORING

•• Does it meet goal?Does it meet goal? ASSESSMENTASSESSMENT
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Water Quality Based ApproachWater Quality Based Approach 

(CWA Section 302)(CWA Section 302)

Source: USEPA WQ Standards 
Academy

Determine
Protection Level

(EPA Criteria/State WQS)

Conduct WQ
Assessment

(Identify Impaired Waters)

Set Priorities
(Rank/Target Waterbodies)

Evaluate Appropriateness
of WQS for Specific Waters

(Reaffirm WQS)

Define and Allocate
Control Responsibilities

(TMDL/WLA/LA)

Establish Source
Controls

(Point Source, NPS)

Monitor and Enforce
Compliance

(Self Monitoring, Agency Monitoring)

Measure Progress
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THEN, TAKE ACTIONTHEN, TAKE ACTION

•• Examples:Examples:

•• Upgrade waterbody designated useUpgrade waterbody designated use
•• Upgrade antidegradation tierUpgrade antidegradation tier
•• List waterbody as impairedList waterbody as impaired
•• Prioritize waterbody for restorationPrioritize waterbody for restoration
•• Develop TMDLDevelop TMDL
•• Write NPDES discharge permitWrite NPDES discharge permit
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What is the StatesWhat is the States’’ solution?solution?
•• Determine sampling & assessment methods Determine sampling & assessment methods 

that allow comparability to existing state that allow comparability to existing state 
data & accommodate regional differencesdata & accommodate regional differences

•• Collaborate with states to integrate NARS Collaborate with states to integrate NARS 
with state monitoring designs with state monitoring designs 

•• More fully integrate comparable monitoring More fully integrate comparable monitoring 
& assessment methods into state & assessment methods into state 
Comprehensive Monitoring & Assessment Comprehensive Monitoring & Assessment 
StrategiesStrategies
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Advantages to State SolutionAdvantages to State Solution

•• Builds State monitoring & assessment Builds State monitoring & assessment 
capacity capacity 

•• Incorporates existing StateIncorporates existing State’’s knowledge s knowledge 
of water qualityof water quality

•• Provides greater assessment powerProvides greater assessment power
•• Reduces potential for conflicting or Reduces potential for conflicting or 

questionable results questionable results 
•• Data serves national assessment and is Data serves national assessment and is 

““actionableactionable”” by statesby states
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NARS Monitoring NARS Monitoring 
ProtocolsProtocols
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National Protocols:National Protocols:

•• ‘‘OneOne--sizesize--fitsfits--allall’’ method only works well method only works well 
part of the timepart of the time
–– Impossible to tell when or scale results Impossible to tell when or scale results 

according to effectiveness of the methodaccording to effectiveness of the method
•• Incompatible with existing state dataIncompatible with existing state data
•• ‘‘SnapshotSnapshot’’ single sampling events may not single sampling events may not 

be representative of true condition if be representative of true condition if 
sampling occurred under anomalous or sampling occurred under anomalous or 
inappropriate conditions (flows)inappropriate conditions (flows)
–– More refined sampling criteria are neededMore refined sampling criteria are needed
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Utah is not VirginiaUtah is not Virginia
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River Size Panel Wadeable Boatable

0‐150
(n=114)

Rejected=113
99%

Completed = 1
Inaccessible=0

150‐500
(n=73)

Rejected=20
27%

Completed= 26
Inaccessible=27

500‐1000
(n=62)

Rejected= 6
10%

Completed= 30
Inaccessible= 26

>1000
(n=34)

Rejected= 1
3%

Completed= 25
Inaccessible=  8

2007‐2008 Illinois/Rock River Basin 
Sites inventory

Desktop reconnaissanceDesktop reconnaissance
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NARSNARS 
AssessmentsAssessments
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2424Technical challenge:  Interpreting Technical challenge:  Interpreting 
biological conditions in different regionsbiological conditions in different regions
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Probability is useful but is Probability is useful but is 
not the silver bullet for  not the silver bullet for  
nationwide assessmentnationwide assessment
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NARS design costs time & moneyNARS design costs time & money

•• Too few national sites produces Too few national sites produces 
insufficient data for use by states insufficient data for use by states 

•• Manpower required for such little data is Manpower required for such little data is 
not efficient use of resourcesnot efficient use of resources

•• Switching from one waterbody type to Switching from one waterbody type to 
another each year compounds this another each year compounds this 
problem problem 
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However, there are other issuesHowever, there are other issues

•• Probabilistic sampling does not capture Probabilistic sampling does not capture 
temporal variability of physical and temporal variability of physical and 
chemical water column parameterschemical water column parameters

•• Therefore it is not truly representative of Therefore it is not truly representative of 
water qualitywater quality
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Actual Probabilistic vs. Targeted Actual Probabilistic vs. Targeted 
Monitoring ResultsMonitoring Results

•• Actual data from 2001 Actual data from 2001 –– 20062006
•• Reported in 305(b)/303(d) in 2008Reported in 305(b)/303(d) in 2008
•• 3,000 targeted stations in 95% of VA3,000 targeted stations in 95% of VA’’s s 

1247 watersheds (31% of stream miles)1247 watersheds (31% of stream miles)
•• 350 wadable stream probabilistic stations350 wadable stream probabilistic stations
•• Bacteria impairments differed significantlyBacteria impairments differed significantly

–– 57% of targeted stations vs.57% of targeted stations vs.
–– 21% of wadable stream probabilistic stations21% of wadable stream probabilistic stations
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GAO report (2000):GAO report (2000):

•• Probability based Probability based 
sampling was noted sampling was noted 
to improve to improve 
detection of NPSdetection of NPS
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Targeted sampling:Targeted sampling:

•• Scaled properly to detect problemsScaled properly to detect problems
•• Is robust statisticallyIs robust statistically
•• Identifies stressorsIdentifies stressors
•• Provides causal relationships to Provides causal relationships to 

stressorsstressors
•• Therefore is Therefore is ““actionableactionable”” informationinformation
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ASIWPCAASIWPCA’’s conclusion on GAO criteria:s conclusion on GAO criteria:

•• NARS is not an improvement on the NWQINARS is not an improvement on the NWQI
•• NARS and stateNARS and state--scale probability mandate scale probability mandate 

do not provide states with actionable do not provide states with actionable 
information in many casesinformation in many cases
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Create a standardized Create a standardized 
translator so translator so 

assessments can be assessments can be 
comparedcompared

An example An example –– the Biological the Biological 
Condition GradientCondition Gradient



3535

Structure & function similar to natural 
community with some additional taxa & 
biomass; ecosystem level functions are 
fully maintained.

Evident changes in structure due to loss 
of some rare native taxa; shifts in relative 
abundance; ecosystem level functions 
fully maintained.

Moderate changes in structure due to 
replacement of sensitive ubiquitous taxa 
by more tolerant taxa; ecosystem 
functions largely maintained.

Sensitive taxa markedly diminished; 
conspicuously unbalanced distribution 
of major taxonomic groups; ecosystem 
function shows reduced complexity & 
redundancy.

Extreme changes in structure and 
ecosystem function; wholesale changes 
in taxonomic composition; extreme 
alterations from normal densities.

Natural structural, functional, and 
taxonomic integrity is preserved.

Chemistry, habitat, and/or flow 
regime severely altered from 

natural conditions.

5

6

4

3

2

1

Watershed, habitat, flow 
regime and water chemistry as 

naturally occurs.

Levels of Biological Condition

The Biological Condition Gradient:  
Standardized Biological Response to Increasing Levels of Stress

B
io
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ca
l C

on
di

tio
n

Level of Exposure to Stressors 
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 Tier 1 Tier 3 Tier 6 
Attribute 1 
Historically 
documented, 
sensitive, 
long-lived or 
regionally 
endemic taxa 

As predicted 
for natural 
occurrence 
except for 
global 
extinctions 

Some may be 
absent due to 
global extinction or 
local extirpation 

Absent 

Attribute II 
Sensitive- rare  
taxa 

As predicted 
for natural 
occurrence, 
with at  most 
minor 
changes 
from natural 
densities 

Some loss, with 
replacement by 
functionally 
equivalent 
Sensitive-
ubiquitous taxa 

Absent 

 

Empirical observations-

The real world: monitoring 
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Hypothetical PassHypothetical Pass--Fail Aquatic Life Use ScenariosFail Aquatic Life Use Scenarios
--- Historical ---

Increasing human disturbanceIncreasing human disturbance
No disturbanceNo disturbance

NaturalNatural

DegradedDegraded

- Severe disturbanceSevere disturbance

PASS

FAIL

1

2
3

Example 303d 
Listing 
Threshold

5

6

4
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Susan P. Davies, MDEP

11 22 33 44 55 66

Different sampling assessments Different sampling assessments 
translated via standardized BCGtranslated via standardized BCG

c d e f
Natural Degraded
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RECOMMENDATIONSRECOMMENDATIONS

•• Redesign National Monitoring Survey to Redesign National Monitoring Survey to 
build state capacity in monitoring and build state capacity in monitoring and 
assessment assessment 

•• Create assessment tools that build a valid Create assessment tools that build a valid 
national assessment of water qualitynational assessment of water quality

•• Better incorporate state monitoring Better incorporate state monitoring 
strategies in assessment of U.S. watersstrategies in assessment of U.S. waters

•• Eliminate mandate for stateEliminate mandate for state--scale scale 
probabilistic surveysprobabilistic surveys
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