The Stressor ldentification
Process and CADDIS

New Tools for Better
Causal Assessment



New Methods for Improving our
Environment

* Biological assessment is providing
Important insights into the condition of our

aguatic systems
« Causal analysis methods help identify the
right next steps for management action

— guide efficient data collection

— make effective remedial and restoration
decisions
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Downstream of a shopping mall, storm sewer outlet.
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Presenter
Presentation Notes
States and tribes are using biological assessment to identify waters that are biologically impaired.  

While biological assessments identify the impairment, more analysis is required to  identify the cause of the effect.

Many other listings are listed for one cause, but there may be more than one acting at the site.

An identified cause provides the focus for TMDL calculations.  For the 2722 waters listed for biological impairment, or where the cause is unknown, the cause (pollutant) will need to be identified before a TMDL calculation can proceed.  Further, identifying the cause must also precede identifying its sources and developing a TMDL’s allocation of loadings to those sources; in other words, a TMDL may be calculated but can’t really be implemented without causal analysis.



Guidance released in 2000, USEPA has worked with states to complete some case studies and will continue to learn from state experience and wants to help share successes by states with other states, tribes and territories perhaps through the States helping States committee.

EPA would also like input on the kinds of  technical content that will make causal analysis easier

Access to these resources will be made through the new website, CADDIS (next slide)



More on listings that imply uncertainty about causes:

From the top 100 listing causes, #15 "cause unknown" cites 854 impairment locations, and #25 "other cause" cites another 235, and #24 "unknown toxicity" cites another 272.  these are the obvious unknowns, but there are thousands more uncertainties about causality buried in the details of impairments actually listed here under a known pollutant name or a listed reason that does not explain the source (e.g. #5 "organic enrichment/low DO" - 4413, #8 "other habitat alterations" - 2252, or #10 "biological criteria" - 1868 more listings).  




Causal Analysis/Diagnosis Decision
Information System

« CADDIS helps
make causal
analysis easier

e Used when a
biological
Impairment is
observed and
the cause is
unknown or
uncertain

o Currently
focused on
streams
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during their review,

CADDIS: Helping Scientists ldentify the Causes of Biological Impairments

Ower a thousand water bodies in the United States are listed by states
as biologically impaired. For many of these, the cause of the
impairment is also reported as "unknown". Before an appropriate
management action can be forrmulated, the cause of the biological
impairrnent rmust be deterrnined. Defensible causal analyses require
knowledge of the mechanisms, syrmptoms, and stressorresponse
relationships for various specific stressors as well as the ability to use
that knowledge to draw appropriate conclusions

CADDIS is an online toal that helps investigators in the regions, states
and tribes find, access, organize, use and share information to
produce causal evaluations in agquatic systems. It is based on the

.5, Ervironmental Protection Agency Stressor [dentification process
which is a formal method for identifying causes of impairments in
aguatic systems. Current features of CADDIS include:

» 3 step-hy-step guide to conducting a causal analysis,
o downloadable worksheets and
» pxamples, "
¢ 3 library of conceptual models, and
¢ links to helpful information
Future plans include modules on deriving ermpirical stressorresponse
relationships; stressor-specific tolerance values; and databases and
syntheses of relevant literature on sediments and toxic metals. Future
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& : , 5 yourinput and 1eeaback appears to have heen channelized; the ather is flowing
will be essential to the system’s success through woods. However, bath were found to be biclagically
impaired. The state of Connecticut used the Stressor
Idertification process (the basis for CADDIS) to successtully
idertify the cau=e of the hiological effects oheerved in these
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CADDIS is based on a
formal method (U.S. EPA 2000)

Why Use a Formal Method?

« To increase confidence that costly
remedial or restoration efforts are
targeted at factors that can truly
Improve biological condition; and

* To identify causal relationships that
are otherwise not immediately
apparent.

SEPA

A

g 80
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Stressor Identification
Guidance Document




Even smart people make mistakes
about causation

First: We all think we know how to do it

- Hard-wired to jump to conclusions from sparse
Information

Even worse: Because we are smart, we can ably
defend our opinions

- Theory tenacity: the number one reason for mistaken
conclusions

“The first principle of science is that you must not fool yourself —
and you are the easiest person to fool ”

- Richard Feynman

RESEARCH & DEVELOPMENT

Building a scientific foundation for sound environmental decisions



CA D D I S 1 . Detect or Suspect Biological Impairment
A rigorous approach to "'

e . Stressor Identification
Stressor ldentification
Define the Case
4
Method Features List Candidate Causes
Decision-maker J As Necessary:
) - ) and Evaluate Data f the C Acquire Data,
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RESEARCH & DEVELOPMENT

Building a scientific foundation for sound environmental decisions



a Environmental Protection Agency - Causal Analysis /Diagnosis Decision Information System - Microsoft Internet Explorer
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Presentation Notes
Step by step guide, examples and worksheets, conceptual models


(RO,

Mal
Urban Streams Nonpoint s >

Long Creek . - Source
_ Urbanized System Assessments in Maine

— Flow alteration &
dissolved oxygen are
key stressors

Final Report

Birch Stream, Capisic
Brook, Barberry

Creek, &Trout Brook

— Urban NPS
Assessments

Trout Brook
Cape Elizabeth and South Portland

ek
South Portland
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Presentation Notes
Long Creek is outside of Portland and is better known as the Maine Mall watershed, lots of impervious system.



The 303d listing is for low DO, because they have a standard for DO, but the invertebrate and fish are also impaired



One of the first case studies out of the box:  Generated conceptual models and strength of evidence tables that then were modified and extended to . . . .




MississIppl

Stressor Ildentification

for Bogue Homo. RV Tl ERTeRI oI RT]6
Jones County, assessments—more
Mississippi than 757 court
ordered TMDL within
10 yrs.

MDECy
Office of Pollution Control
TMDL/WLA Branch
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Enough for the northeast.  How about Mississippi.  They have hundreds of court ordered TMDLs to do.  They hired a contractor who was familiar with SI.  The contractor did a few cases and now Mississippi DEQ has a useful template they can more rapidly complete each case.  They also have a master list to help them develop their lists of candidate causes for each case.  This helps them maintain consistency for the more than 750 TMDL cases they must complete within the 10 year court ordered deadline.



Each state has great ideas.  


Minnhesota

Mechanical treatment plant
- trickling filter/chlorine disinfection
- continuous discharge
- avg. annual design flow 200,000 gpd
- violates CBOD and TSS limits with some frequency

wﬁl"}

Groundhouse River
Screening case study
|dentified data needs

e Used to secure grant money

Data collected and being
evaluated
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Presentation Notes
Not all cases have data that are sufficient to determine a cause with enough certainty. 



Here our last case, the Groundhouse.  The smoking gun was a poorly operated waste treatment facility.



But during the Si investigation the outfall was below the impaired reach and there as no CSO upstream



The likely cause was excess sediment and the source was believed to be do to the kind of management of the power line, they had planted non-native species that had short roots. 



The SI report was used to develop a list of data needs which was successfully used to obtain funding.  The sampling was done and the results are currently being evaluated.  



So, success comes from many different ways.


ashington

Touchet River

Temperature &
sediment are key
stressors

Salmonids/100m?2

Benthic multi-metric index

Salmonids/100m?2

47.30 34.20

60.00 50.00 40.00 30.00 20.00 X y Rlver MI I e
River Mile
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Let’s go West



Here’s the Toocheeee River in Eastern WA.  It’s agricultural, its dry.  The biological condition decreases as you go downstream



What’s the cause, how did they communicate their evidence?


Potomac River Basin
 Fish Kills in Spring 2006
Shenandoah River

North Fork
South Branch Potomac




Case Studies Like These Guided
CADDIS 2007 Development

« Common sets of stressors of interest
— CADDIS provides basic information on eight
commonly encountered candidate causes
e States have great data sets

— CADDIS provides
 better tools for analyzing regional data

 advice for interpreting site-specific results in a regional
context

e Good stressor-response information can be hard
to find

— CADDIS provides stressor-response information from
the literature and regional analyses

16



CADDIS Home
Basic Information

Frequently Asked
Questions

Step-by-Step Guid:
Step 1: Define th
Case
Step 2: List
Candidate Caus
Step 3: Bvaluate
from the Case
Step 4: Bvaluate
from Elsewhers
Step 5: Identify
Probable Caus:
Summary Table
Scores
Summary Tables
Types of Bviden

Examples

Candidate Causes
Analyzing Data

Information Sourc:
Related Links
Databases
Glossary
References

Site Map
Logout

CADDIS Candidate Cause Pages

U.S. Environmental Protection Agency
Causal Analysis/Diagnosis Decision Information System (CADDIS)

Recent Additions | Contack Us Search: I:l m

ou are herer EPA Horme » CADDIS # Candidate Causes » Caommon Candidate Causzes

Click here to cormment

Candidate Causes ﬁgm

.

Metals N

rnation

Common Candidate Causes

SEd | m en tS ne right. ggé Metals

Ster Sediments

. S rticular i3, Nl_.ltrients
Nutrients (R ==l
. CCL6, Ionic Strenu;!th
Dissolved Oxygen e E Cronatine voic
hd have Chemicals

Temperature ;
lonic Strength hte calise should be Included” can
Flow Alteration

Unspecified Toxic Chemicals

sitgfinformation, and observed biological

Irite vour report by providing supporting text you can copy and modify to explain the source-to-impairment pathways
for your site, and

Make useful site observations when you are in the field.

The ™Ways to Measure™ sections are useful for:

17



CADDIS Candidate Cause Pages

CADDIS Home
Basic Information
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Step 5: Identify
Probable Cause

Summary Table of
Scores
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Examples
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References
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[+] Authors
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Figure CC.4-1, This simplified
generic conceptual model traces
causal pathways from sources to
impairments for 0O, Click on the
diagrarn to go to a larger
diszsolved oxygen figure,
accompanying narrative, and
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Linked to Conceptual Model Library

CADDIS Home
Basic Information
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Questions
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Examples
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Describes how

» human
activities may
lead to

» Instream
stressors that
may

impair

biological
communities

Aerobic aguatic life requires oxygen for survival, and most are dependent upon oxygen dissolved in the water column,
Dissolved oxygen (DO) concentrations are normally sufficient to maintain healthy biotic assemblages in unpolluted, free-
flowing streams, but low or extremely high DO levels can impair or kill fishes and invertebrates. In addition, large fluctuations
in DO levels over relatively short periods of time {(e.g., daily) can stress aquatic organisms.




CADDIS - Microsoft Internet Explorer
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CADDIS Analytical Methods Pages
How methods are used to support causal analysis
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Example Methods Page: Scatter Plots
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Analyzing Data

_ Fundamentals of Data Analysis
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Get Data Analysis Tools

M.1. Scatter Plots

M.1. Scatter Plots

1. Wwhat are scatter plots?

2. How do I use scatter plots in
Stressor Identification?

3. Can I use scatter plots with
rmy datay

4, Helpful tips

[+] authors

Links to Methods
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The Methods Home

would be explored further using correlation or
regression methods, while a scatter of points without
any apparent relationship is unlikely to provide
insights into relationships, even using multivariate

Select a model - The distribution of points in a scatter plot
may suggest whether the relationship is, for example, (4)
lingar, (B) a higher-order polynamial (quadratic shown), ()
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distribution of points also may reveal apparent thresholds
or discontinuities in the relationship.
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The Future

e Add content
— Physical habitat alteration
— Multivariate statistical methods
— Spatial analysis tools (landscape analysis)

* Involve community in development
— Explore collaborative platform

e

RESEARCH & DEVELOPMENT

Building a scientific foundation for sound environmental decisions



CADDIS 2007

A rigorous process for
ecological causal assessment
-- and --
the technical content to help you do it.

www.epa.gov/caddis
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Building a scientific foundation for sound environmental decisions
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