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Objectives:

What are Suspended and Bedded Sediments?
What are the Causes?

Econemic and Social Impacts

Impacts on Aguatic Habitats in Colorado
EXisting Criteria and State Standards
Framework for SABS Criteria Development
EPA’'s Recommended Potential Approaches
Key Discussion Points by EPA and SAB




What they are:

Sediments also known as:

suspended sediment, total suspended solids,
pedload, turbidity, clean sediment,
common terms: dirt, solls or eroded materials

Suspended and bedded sediments (SABS)
are defined by EPA




Particulate organic and inorganic matter that susped in
or are carried by the water




Accumulate in a loose, unconsolidated form on
the bottom of nhatural water bodies




What Amount:

SABS occur naturally in all types of water bodies.
In appropriate amounts, they are essential
Excessive SABS can impair water body
Insufficient SABS

Imbalanced SABS- major cause of impairment

SABS affect the physical, chemical, and biological
Integrity




What are the causes?

National and world wide problem
230 million; cubic meter sediment dredged
2-9 million cubic meters are contaminated

Natural causes

Artificial causes:




Natural Causes: Wind Eresion




Tornadoes




The Problem oft Wind Erosion in USA

1,600 Ib/acre solil eroded! per year







Watekrrain




Snoew and ice melting




Natural calamities: floods




The hill slepe




|_ake and reservolr bank erosion




Ecolegical process: animal grazing




Habitat destructions:




Artificial causesby construction




Agriculture activities




Mining| activities




A mine tunnel waste pile that is distributing
sediment and heavy metals into and neary stream




Forest Industries




Road construction




Urban development




Economic and secial Impacts

Number 1 pollutant for river and
Stream and

Number 2 pollutant for lakes and
[ESErvoIrs

Onsite lossseveral billions/year

Offsite less six billion per year in
USA




On site lossReduction in water storage and
aguatic species holding capacity, stream; bed
composition, channel geemetry, quality, guantity.




Loss of stream bank




Loss of sell fertility




Property damage, maintenance, repair




\/egetation loss and health preblems




Impacts of SABS on Aguatic Habitat:

Many aquatic species classified
vVulnerable, imperiled, or endangered In
North America




50% water boedies are Impaired by habitat
degradation including| sedimentation




37% Eishes, 73%) Mussels, 65% Crayfish and
35% Amphibians are vulnerable




30% Fish species are threatened or endangered




Impacts ofi SABS on Fish
Population:

Physiolegical
Behavioral

Reproductive




Physiological Impaired fish growth, histological changes

alteration ini bleod chemistry, parasitism and rtasice,
rlespiratory functions




Behavioral:variation and alteration in Habitat.




Behavioras Stress, disruption ofi territoriality;
reduction In feeding and energy. reserve




Repreductive: Fish egg survival rate, death,
embryoe develepment, and larval sunvival




Impacts on Invertebrates

Alteration In community:
structure

Reproduction and growth rate
Feeding Efficiency.
Behavior




Invertebratesalteration in community,
structure biemass, and diversity




Invertebrates: reproduction, growth




InVvertebrateSsenhavioral and changes in substrate
compeosition,, feeding efficiency, clegging and akion




Impacts on aguatic plant Species:

Reduction In aguatic plant species
Quality of aguatic plants
Reduce the reproductive capacity

Seed germination, emergence, and
establishment




Aguatic plants: Reduction In Species
density, biomass, and diversity




Aguatic plants decline quality, growth, vegetation,
plant community colonization, repreductive capacity.




Seed germination, emergence, and
establishment




Impact on prmary productivity:

Reduce the penetration of light fer aguatic
Species 1o photosynthesize and grow

Reduce the prmary productivity: of system

-cause decrease in zooplankten, macro
Invertebrate

Reduction In energy Inputs to next troepic
levell in aguatic ecosystem




Impact on primary: productivityzeduced

energy Inputs In next tropic level




Sediment Criteria in 1970s :

In 1976 EPA Suspended aSettleable
Criteria for Solids and Turbidity.

- Fishiand Other Aguatic life

Settleableand Suspended solids should not
reduce the depth of the compensation point
for photosynthetic activity by moere then
10% from the seasonally established norm

for aguatic life




EXisting State Criteria:

Numeric, narrative, some without

Most states use turbidity.
— X NTUs above background

Some state use Total Suspended Solids
Two states with bedded critera




Purpose ofi the SABS Criteria

Many: different forms ofi Criteria
Questionable Value, Inconsistency
Environmental problem

Suspended and bedded sediment
Imbalances

-t00 much and too little




Strategy:

States need improved SABS Criteria
Strategy for water quality criteria:

-EPA Setting priority te strengthen the
foundation for pretecting andi restering
Nation’s \Water




TheFrameworkior SABS criteria

The Frameworkior SABS criteria
development can be expressed as a seven
step process, described as follows:

Review current designated uses and criteria
for a set of water bodies.




TheFrameworkior SABS criteria
continued....

Describe SABS effects on the watndies'’
designated uses

Select specific SABS criteria and biological
lesponse Indicators.

Define potential ranges in values of the
SABS andi biological response indicators




TheFrameworkior SABS criteria
continued....

ldentify a response indicator value that
protects the designated use.

Analyze and characterize SABS/response

associations.

Explain decisions that justify criteria
selection.




Potential Appreaches

EPA recommended following potential
approaches for improved SABS
Critena:

1. Toxicolegical Dosdresponse Approach
2. Relative Bed Stability and Sedimentation

3. Conditional Probability: Approach to
Establishing Thresholds




Potential Appreaches

4, Stateby-State Reference Condition
Criteria Derivation Appreach

5. Fluvial Geomorphic Appreach
6. Water Body Use Functional Approach

/. Use of New State/International
Approeaches

8. Combinatiens/Synthesis of Above
Approeaches




Toxicolegical Appreach

ldentify threshoeld for specific species

Standare

ized methodolegy

Doseresponse curve can be defined
More cost effective, less burdensome
Need' [Laboeratory Work

Could co

mplement other approach




Conceptual Model of Biolegical Effects off SABS
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Relative Bed Stability Approach

Degree of Sedimentation estimated on sites
Associlation between biotic assemblage

A plot of sediment concentration vs.
piological assemblage characteristics

Best to use In running water habitats
Difficult to use fine bedded sedimerver




Relative Bed Substrate Stability vs Riparian Conditi  on
In the Coast Range Ecoregion — OR and WA
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Conditionall Probalbility
ApproachkEstablishing Threshold

Probability of semething occurring when it
IS known that something occurred

P (V) unconditional

P (y/x) conditional

y = Impacted biological condition, x= pollutien met
Multiple conditions could be used
Data intensive




Less Than Log ,, Geometric Mean Diameter of Substrate

British Columbia
criteria value

P(Y|X) > P(Y)




State by State Reference
Conditional Approach

The reference sediment concentration IS
classified by the sediment characteristics

Compare test streams to reference stream

Stream Classesoll type, topoegraphy,
climate and then Assessment IS made

Good framework biolegical assessments
states




Eluviall Geemorphoelogical Approach

Analyze sediment sources and! transport
Processes

Offers classification systems
Field measurement tools

Indicative of river or stream; stability
No bielogical assemblage




Questions 1o Science Advisory
Board (SAB)

EPA asked advice on the best Potential
approaches to developing Water Quality
Criteria for SABS

Recommendations on Additional Criteria
development approaches for different types
of water body.

Any other Scientifically defensible criteria
derivation methodology




Key Responses of Science
Advisory Board on Approaches

Synthesis of approaches for SABS Criteria

Reference Condition Approachi has merit and
could be used core or backbone of synthesized
approach

Toxicological approach would be used to support
other approaches, not as primary approach

Conditional Probability approach has merit
pecause inherently included measure of
uncertainty.




Key Responses of Science
Advisory Board on Approaches

Relative Bed Stability Approaches has merit
IN running water system

Eluvial Geemorphological Appreaches can
be used for classification or diagnosis, but

not for assessment to biolegicall integrity.

The SAB was divided on the definition and
USe of reference conditigblassification by
natural type vs. water body functions and
designated uses




The EPA Team On SABS Criteria:

» William: Swietlik, PhD, HECD-OST-OW, HQ

» Joseph Bachman, PhD, SAB Staff

» Walter Berry, PhD, ORD-NHEERL, Narragansett
» Thomas Gardner, PhD, SHPROST-OW, HQ

» Brian Hill, PhD; ORD-NHEERL, Duluth

» Mitra Jha, PhD, EPA Region 8, Denver

» Phil Kaufmann, PhD, ORD-NHEERL, Corvallis

» Brian Melzian, PhD, ORD-NHEERL, Narraganseit

» Douglas Noerton, AWPD-OWOW-OW, HQ

» John Paul, PhD, ORENHEERL, RTP

» Norman Rubinstein, PhD, ORDNHEERL, Narragansett
» Robert Shippen SHPD-OST-OW, HO

» Robert Spehar, PhD, ORD-NHEERL, Duluth




Questions?

(303) 3126895




