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Overview

Origins and status of Origins and status of 
probabilistic monitoring
Arizona’s approach to Arizona s approach to 
statewide assessment

Integrating probabilistic g g p
and targeted monitoring
Arizona / EPA methods 
comparison

Is probabilistic 
Adopted (40)

Evaluating (7)
Not Pursuing (3)
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monitoring worth the 
effort?

Not Pursuing (3)
Source: Wendy Reid, EPA, August 2009
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Monitoring Resourcesg

Arizona DEQ budget and g
staff

Staff have been reduced by 
1/3 through layoffs and 

DEQ’s annual monitoring 
budget equals 1/10 of 
this man’s salary.

1/3 through layoffs and 
frozen positions 
The monitoring budget has 
b  d d  h  been reduced more than 
60% from 2008

Arizona’s budget was so 
bad that our legislature is 
trying to sell the capitol 
building for $700 million 

Matt Leinart is one of the Arizona 
Cardinal's quarterbacks.
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building for $700 million 
dollarsArizona capitol buildings for sale.
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The Origin of Statewide Probabilistic 
M it iMonitoring

March 2000 GAO report blasts EPA and states March 2000 GAO report blasts EPA and states 
Assessment data in the 305(b) report are not 
complete because they do not represent all of the p y p
states’ waters, either through a census (i.e., the 
monitoring of all waters in a state) or through 
statistical sampling that would yield data that are 
projectable to all state waters. 

Section 305(b) of the CWA requires states to 
provide a “description of the water quality of all 

i bl  t ”
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navigable waters”



Reasons to Assess a State using 
P b bili ti  M it iProbabilistic Monitoring

1) EPA pays us to States are 1) EPA pays us to. States are 
paid roughly $170,000 to do 
probabilistic monitoring (and 
for program development)

2) It is required. The Federal 
Register requires States to 
assess at least one waterbody 
at the state scale and to 
participate in the National 
Survey.  EPA is in the process of 
removing this requirementremoving this requirement

3) It makes sense. Random 
sampling = fewer samples.  

4) S  ID d R ki
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4) Stressor ID and Ranking.
Management tool to determine 
‘big picture’ problems Federal Register July 17, 2008.



AZ Probabilistic Monitoring Historyg y

2004.  AZ Game & Fish 

as
on

 J
on

es

completes the first state-
wide probabilistic survey 
for Arizona as part of 

Ja

o  o a as pa  o  
Western EMAP.  

EPA methods
W d bl  i l EMAP Training with USGS AZDEQ and AZG&F (2007)Wadeable perennial 
streams

2007.  AZDEQ conducts 

Ja
so

n 
Jo

ne
s

EMAP Training with USGS, AZDEQ and AZG&F (2007).

methods comparison study 
in the Little Colorado 
Watershed.
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Site reconnaissance near Springerville, AZ (2007).



AZ Probabilistic Monitoring Historyg y

2008 & 2009.  AZDEQ is 

as
on

 J
on

es

one of a dozen or so states 
that participates in the EPA 
National River & Stream 

Ja

Na o a  ve  & S ea  
Survey

Survey now includes non-
wadeable and Periphyton sampling (2007)wadeable and 
intermittent streams
AZ was the first and last 

  l

Periphyton sampling (2007).

Ja
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n 
A

da
m

s

state to sample
2007 to 2010.  AZDEQ 
monitors 51random sites 
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throughout AZ using state 
methods Lava Falls in the Grand Canyon (2009).  



Integrating Targeted & Probabilistic 
MonitoringMonitoring

Targeted & probabilistic sites are 
FY 2008

g p
sampled quarterly so that they may 
be used in the 305(b) assessment
Probabilistic sites answer 2 questions

FY 2009

Probabilistic sites answer 2 questions
What is the water quality of the state? 
What is the water quality at that site? 

30 targeted sites
17 random sites
A i   di id d i  3 ‘M i i  

FY 2010

Arizona was divided into 3 ‘Monitoring 
Regions’ to make logistics easier 
(rotating basin)
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Monitoring Regions by year.  



2 Paths to a Statewide Assessment

Statewide Assessment

EPA Path thru the State Path UsingNational Aquatic 
Resource Surveys

State Path Using 
State Methods
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Top 3 Reasons Arizona Chose the State 
P th thi  Ti  A dPath this Time Around
1. Arizona standards require 

n 
Jo

ne
sq

representative samples
Grab sample do not represent 
all streams

Ja
so

More than one visit is needed to 
assess a stream reach

2. The national index period of p
late May to September does 
not represent the hydro-
logically stable period for logically stable period for 
Arizona

3. ADEQ’s map of perennial 
d i t itt t t  i  
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and intermittent streams is 
twice as accurate This site was rejected because of access issues.  The Little Colorado 

River is at the base of an inaccessible canyon (2007).



Better Maps = Less Recon

84% of AZ sites in EPA’s 
Wadeable Stream 
Assessment sites were ‘non-
target’ g
In 2007, ADEQ contracted 
USGS to  model perennial 
stream flow in Arizona stream flow in Arizona 
(Anning, OFR 2009-1269)
The new map decreased the 

t t t  t  41%non-target rate to 41%
Non-target stream reaches 
are dropped from the map

This is an example of a non-target site that shouldn’t be included in the 
target population (2008 NRSA).

Not perfect, but getting 
better 13



Methods Comparisonp

Can National Survey Data be used by Arizona?

es

Grab samples not always sufficient for the 
assessment (1/3 of samples excluded)
Macroinvertebrates and bottom deposits are 

Ja
so

n 
Jo

n

comparable for cold water streams
Habitat partly comparable
Verdict Some data can be used in the 305(b) 
assessment

Can Arizona’s data be used in the National Survey?
DEQ would need to collect fish, enterococci and 
algae samples
Target populations are drastically different
DEQ would need to include intermittent and non-
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wadeable streams
Verdict It is unlikely that AZ will be able to 
overcome all of these hurdles

Patti Spindler sampling 
macroinvertebrates



Percentage of Arizona Stream Miles Assessed 
Using Targeted and Probabilistic MonitoringUsing Targeted and Probabilistic Monitoring

Total Stream Miles = 3,530
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2006 2011 2002 2004 2008

Targeted MonitoringProbabilistic Monitoring



Percentage of Arizona Stream Miles Assessed 
Using Targeted and Probabilistic MonitoringUsing Targeted and Probabilistic Monitoring

Total Stream Miles = 3,530
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Is Statewide Probabilistic Monitoring 
W th Th  Eff t?Worth The Effort?

Yes  

ce
.n

et

Better bug and core parameter 
representation
Stressor identification

ht
tp

://
pa

th
fin

de
rs

ci
en

Stressor identification
New sites

Yearly surveys are excessive.  
A Q 3 ‘ ’

Crayfish identified as #1 macroinvertebrate stressor

ADEQ  moving to 3 years ‘on’ 
2 years ‘off’ schedule
AZ supports national and state 

Ja
so

n 
Jo

ne
s

pp
scale surveys, but … 170K is 
not enough to do state-wide 
surveys  build state capacity 
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surveys, build state capacity 
and to participate in the 
national surveys.  

Clear Creek (Eastern Arizona).



Questions?Questions?Questions?Questions?


