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Introduction

Watershed management is becoming more holistic and
comprehensive

Managers are interested in relating landscape
processes to aquatic endpoints

The U.S. EPA has developed useful guantitative tools
for Integrated Watershed Management
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EPA’s Aquatic Ecology Tools

CADDIS (http://www.epa.gov/caddis/)

—a decision support system for diagnosing causes of biological
Impairment

BASS (http://www.epa.gov/ceampubl/fchain/bass/index.htm)

—a model that simulates the population and bioaccumulation
dynamics of age-structured fish communities

AQUATOX (http://lwww.epa.gov/waterscience/models/aquatox/)

—a simulation model that predicts the fate of pollutants and their
effects on the aquatic ecosystem (streams, lakes, estuaries)
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Candidate Causes

Stressors that could be
responsible for causing the
biological impairment that
you are investigating

Common Candidate Causes

CC.1. Metals

CC.2. Sediments

CC.3. Nutrients

CC.4. Dissolved Oxygen
CC.5. Temperature
CC.6. Ionic Strength
CC.7. Flow Alteration
CC.8. Unspecified Toxic
Chemicals
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CADDIS provides
access to statistical
tools and aids for

Interpretation

Analyzing Data

Data Analysis Methods

EPT richness
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| Distributions

Links to Methods

M.1. Scatter Plots

M.2. Correlation Analysis
M.3. Box Plots

M.4. Conditional Probability
Analysis

M.5. Regression Analysis

M.6. Predicting Environmental
Conditions From Biological
Observations

.9. Species Sensitivity
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Using Conceptual Models

CADDIS helps you compare evidence to the identify the best
explanation for the cause of biological impairments

industrial
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BASS Model

U.5. ENVIRONMENTAL PROTECTION AGENCY

Exposure Assessment Models

Modeling Products
Groundwater
Surface Water
Food Chain
Multimedia
Tools & Data

Information Sources
About CEAM
Frequent Questions
CEAM Discussion
Related Links
Distribution &

Support Policy
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Bioaccumulation and

BASS Simulation Modes St

Released: TBD

FGETS — cohort growth and
bioaccumulation dynamics

Leslie matrix projection — cohort growth,
bioaccumulation, and population dynamics
where cohort ‘mortality’ is modeled as a
lumped self-thinning process

Full community — cohort growth,
bioaccumulation, and population dynamics
where cohort ‘mortalities’ are explicitly
modeled as predation, physiological death,
and dispersal
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Simulated Biomass in BASS

Trout Run, Hardy County, WV Balls Creek, Wayne County, PA
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BASS Output: Largemouth BASS PCB
Bioaccumulation in Twelve Mile Creek, SC

Ayerage Chizh [ppm] of Penta_pch in Largemouth_bass Length Classes

Clazz 1 0 < length [cm] < 17.547
Clasz 2 17.547 < length [cm] < 35.094
Clags 3 35.094 < length [cm] < 52641

Average Cfish[ppm]
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BASS Output: Largemouth Bass Methyl
Mercury Bioaccumulation in Everglades

Average Clizh [pprm] of Methyplmercury in Largemouth_bazs Length Classes

Clazz 1 0 < length [cm] < 17.631
% Clazz 2 17.631 ¢ length [cm] € 35262
Clasz 3 35.262 < length [cm] < 52,893

Average Cfizh[ppm]
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AQUATOX Model

QUATOX
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AQUATOX Ecosystem Components

vAg
<DVQQ>

Agency

-
g‘, phytoplankton
@% :

.\IJ

-

s zooplanl'(tdh




<EPA

United States
Environmental Protection

Agency
i Nutrients SlspEelcs
: sediment
; (NO3,NH;,PO,) (TSS, séhdssilt/clay)
2 : Light
< - W extinction
c . o
z 0 = Plants
S on g Organic Partitioning > Phytoplankton =
c. . . =
£ 5t % toxicant Attached algae  : %
0 c_gi E Macrophytes : O
Respiration
Ingestion =
\
: Senth Animals
BISIHIES < 5 Invertebrates (spp) :
(suspended, Ingestion Fish (spp) :

particulate, dissolved, Settlin
sedimented ) g:

E llllllllllllllllllllllllllllllllllllllllllllllllllllll v ll[lelsll;llslpl?plslll?lr]lllllllllllllllllllllllllllllllllllllls

Inorganic Sediment



wEPA Main Screen

United States
Environmental Protection

Agency i :
% Coralville Res IA.aps-- Main Window M=1E3

{modified)
AQUATOX: Study Information

Version 2.61

Study Name: |mm|_\.r||_|_E LAKE, IA State and Driving Variables In Study

Model Run Status: Dissolved org. tox 1: [Dieldrin]
Perturbed Run: No Results Attached Total Ammonia as N

Control Run: No Ctrl. Results Attached Nitrate as N
Total Soluble P

Carhon dioxide
Oxygen

L. Tot. Susp. Solids
IDEIERNUES [[:E Perturbed Refrac sled detritus

Labile sed. detritus
E Control Susp. and dissolved detritus

_ Buried refrac. detritus
Buried labile detritus
Diatoms1: [Cyclotella nana]
Greens1: [Greens]
- Bl-green1: [Anabaenal]
Export Results COtherAlg1: [Dinoflagellate]
SedFeeder!: [Chironomid]
Export Control SedFeeder?: [Tubifex tubifex]
SuspFeeder1: [Daphnia]
SuspFeeder?: [Rotifer, Brachionus]

Predinvtl: [Chaoborus]

@ Help
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Percent Difference Graph
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Conclusions

* Three EPA aqguatic ecology tools can be useful in watershed
management

« CADDIS allows for diagnosis of impairment
—Can support TMDLs

« BASS most useful for toxic chemicals, esp. Hg

« AQUATOX most useful for multiple stressors
—Good for combined effects of toxics and nutrients
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