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Outline of Narrative Outline for C-VPESS Subcommittee on Valuation for National Rulemaking and Timetable for Next Steps 
Complete list Stressors (Rick) and hazards – “Impact”  (Hal and Bob)
Discuss which were/were not considered (Hal and Bob)

Qual2E(Hal and Bob)

 – Carson-Mitchell  (Rick)

Gaps of Qual2E (Hal and Bob)

AQUATOX – new data (Hal and Bob)
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Quantification  -Aquatox (Hal and Bob)

Valuation monetized (Rick, Kerry)

Valuation non-monetized (Doug, Paul, Bill)

Uncertainty (Bill)

Comparison of qual2E and aquatox and economic models (Kerry)

List of services (concerns/impacts – developed by Bill)
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ENVIRONMENTAL STRESSORS POTENTIALLY CONTROLLED BY 

THE AQUACULTURE RULE
Stressor


Ecological Impact
Solids



Turbidity; siltation; changes in invertebrate species abundance

Nutrients: N, P

Promote algae growth, eutrophication

BOD: uneaten food,

Deplete Dissolved Oxygen, fish mortality

    feces

Metals:

   Feed additives

   Sanitation products

   From machinery, equip.

Additives for coloration

Feed contaminants

   Organochlorides

Drugs

Pesticides

Pathogens


Infection of wild species (human infection is said to be not a problem)

Non-native species

Habitat alteration, change trophic structure, introduce new diseases, gene pool deterioration, out-compete native species

Others I have missed??

Impacts 
Slide 1


[image: image1.emf]ECOLOGICAL IMPACTS

IDENTIFY AND CHARACTERIZE


Slide 2


[image: image2.emf]STRESSOR:

FLOW ALTERATION

HAZARD:

Increases in water velocity could result in scouring of bottom 

sediments in rivers and streams.  Conversely, decreases in water 

velocity could increase sedimentation rates.  Either would likely alter 

the benthic community.

CHARACTERIZE / QUANTIFY:

Can be important in small streams or rivers with flow-through 

facilities.  Ecological impacts would likely be minor on a national 

basis.  
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[image: image3.emf]STRESSOR:

NUTRIENTS

HAZARD:

Nitrogen and phosphorus can stimulate aquatic plant growth, 

including nuisance species such a blue green algae.  In fresh water 

systems the limiting nutrient is phosphorus while nitrogen is limiting 

in marine systems.  Estuarine systems generally fall in between.

Eutrophic conditions (over fertilization) from aquaculture facilities 

can result from the deposition of feces and waste food.  Such 

conditions can have major ecological impacts.  Hypoxic or anoxic

conditions in the water column can result due to BOD and COD 

from decaying algae.  Likewise, the benthic community can be 

impacted.  Shading by dense algal blooms can limit the photic zone 

thus affecting rooted aquatic plants.
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[image: image5.emf]CHARCTERIZE / QUANTIFY:

There are mathematical models that can estimate dissolved 

oxygen concentrations resulting from anthropogenic nutrients.  

Likewise, there is a vast literature on the dissolved oxygen 

requirements of aquatic organisms.  There are federal and 

dissolved oxygen standards.

Unfortunately, there is not a single model that will work 

everywhere and the models have to be calibrated for a 

particular water body.
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[image: image6.emf]STRESSOR:

SOLIDS ( Suspended and Settleable = TSS)

HAZARD:

Turbidity due to suspended solids, primarily from uneaten food and 

feces, can decrease the photic zone and hence effect the growth of 

vascular plants and algae.  TSS can cause hypoxic or anoxic 

conditions in the water column since they have a high organic 

content.  They can also increase water temperature as the particles 

absorb the sun’s energy.  The benthic community can be altered as 

the particles settle.
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[image: image7.emf]CHARACTERIZE / QUANTIFY

TSS loads to the aquatic environment from aquaculture facilities can 

be quite high.  For instance, the median TSS loading for 12 flow-

through trout hatcheries was 100,000 lbs/yr with a maximum of near 

400,000 lbs/yr.  Mathematical models are available to estimate the 

ecological effects of TSS with the same caveats as for nutrients.
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[image: image8.emf]STRESSOR:

PATHOGENS

HAZARD:

Pathogens may infect consumers of aquaculture products.  This is

particularly true for molluscan shellfish operations, e.g. hepatitis 

from consuming oysters.  But since this rule excludes such facilities, 

the hazard to humans from aquaculture associated pathogens in 

likely small.

CHARACTERIZE / QUANTIFY:

Not likely significant.
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[image: image9.emf]STRESSOR:

TRACE METALS (Zn, Cu, Mn, Fe)

HAZARD:

Trace metals are often added to feed to insure that the essential 

dietary nutrients are provided.  Hence feces and uneaten feed are 

routes to the receiving waters.  Additional sources include 

disinfectants and machinery.  Copper compounds are used 

extensively as antifoulants in net/pen operations.  Copper is 

extremely toxic to aquatic organisms, especially in its free ion form.  

Copper sulfate is often used to control algae.  Algal and vascular 

plant communities can be impacted leadinc to decreased 

photosynthesis.


Slide 10


[image: image10.emf]CHARACTERIZE / QUANTIFY:

There is a vast literature on the toxicity of dissolved trace metals to 

aquatic organisms.  Cu and Zn readily sorb to sediments which 

decreases their biological availability to water column organisms.  

The impact of copper contaminated sediments depends on the 

characteristics and composition of the sediments in question.  

Factors such as organic content and grain size are important.


Schematic Showing Use of Qual2e model

[image: image11]
List of Ecological Services with Related Impacts

Water Body Aesthetic Quality:


Turbidity

Algal blooms

Odor

Food Supply


Reduced availability of fish, shellfish


Reduced nutrition of available fish, shellfish


Reduction of wildness

Biodiversity/Stability


Threats to native species (fish, mollusks, frogs, etc.)

[coming from both the introduction of non-native species and changes in water and sediment characteristics {temperature, chemicals, turbidity, etc}]


Impact of fishmeal requirements on aquatic species in other areas

Recreation


Swimming


Fishing


Boating 

Human Health


Infectious diseases


Impact of metals

Jobs


Dislocation of fishers, shellfish gatherers, etc.

Ethical Issues: Treatment of fish

 [Prepared by D. MacLean]
Characterization and quantification of impacts in non-monetized social terms
Benefits, risks, costs, and other impacts should be characterized in ways that are consistent with the best scientific methods and in ways that best enable people to understand, evaluate, and compare them.  Often this will mean quantifying ecological or biophysical impacts, or presenting them in a context that helps people to evaluate them.  

It may not always be appropriate or lead to greater understanding to monetize some impacts.  In these cases, we need to rely on methods for reasonably comparing these impacts to other considerations.  (Examples: using multi-attribute utility models; using a process similar to what is used in law courts to hear and weigh evidence.)

Cross-cutting issue #1: Determination of who is appropriate to assign ecological values and related issues of sampling and representativeness
One issue concerns distinguishing contexts in which expert or public judgments are appropriate.

Another issue, when public judgments are appropriate, is distinguishing which populations should have greater or lesser voice in assigning values.  E.g., should the public be restricted to populations living in the state or communities most directly affected?  Or (especially in the case of national rules) should we be getting values from more distant populations to reflect their concerns for ecological impacts?
Options for non-monetary characterization of benefits

Identify, list, &/or quantify the benefits:

1. Inventory of the reasons invoked by sub-national aquaculture rules

2. Inventory of the concerns expressed in public hearings (perhaps with weightings based on the frequency of concerns raised): local vs. national (transcripts analysis)

3. Report on studies of magnitudes of impacts

4. Solicitation of expert opinion regarding the prioritization of potential hazards (Delphi?): scoring of priorities of concerns [more active than point 3]

5. Surveys of concerns

6. Focus groups’ prioritizations/multi-attribute utility studies: scoring of priorities of concerns 

7. Thick description of varieties of degraded water bodies
Uncertainty

W. Ascher

4-19-2006

Four sources of uncertainty:

1. model mis-specification (look at multiple models—asymmetric tests).  The report (p. 8-24) talks about parameter estimation under the heading of “uncertainty in model specification,” but it is broader than that.  It includes what is left out.

2. parameter mis-specification (can be addressed by sensitivity analysis; Monte Carlo analysis)

3. poor data quality: (due to sampling: can also be addressed by sensitivity analysis); monetization through benefits transfer

4. risk analysis:   rather than the deterministic analysis, could they assess the probabilities of various risks, estimate the damage, but stochastically (i.e., more than a mean, the distribution, or at least the probability of big problems).

How to express uncertainty: confidence intervals; ranges; avoid spurious precision.

Use of Qual2E Model
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Figure 26.11 Experiments on nutrient limitations to phytopla

Station No.

nkron production in coastal

waters of Long Island: (a) coast of Long Island, New York; (b} abundance of phytoplank-

ton and distribution of phosphorus arising from duck farms in
enrichment experiments with the alga Nannochloris atomus in

Moriches Bay; (¢) nutrient-
water from the bays. Phos-
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STRESSOR:



SOLIDS ( Suspended and Settleable = TSS)



HAZARD:



Turbidity due to suspended solids, primarily from uneaten food and feces, can decrease the photic zone and hence effect the growth of vascular plants and algae.  TSS can cause hypoxic or anoxic conditions in the water column since they have a high organic content.  They can also increase water temperature as the particles absorb the sun’s energy.  The benthic community can be altered as the particles settle.
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STRESSOR:



PATHOGENS





HAZARD:



Pathogens may infect consumers of aquaculture products.  This is particularly true for molluscan shellfish operations, e.g. hepatitis from consuming oysters.  But since this rule excludes such facilities, the hazard to humans from aquaculture associated pathogens in likely small.





CHARACTERIZE / QUANTIFY:



 Not likely significant.
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STRESSOR:



TRACE METALS (Zn, Cu, Mn, Fe)





HAZARD:



Trace metals are often added to feed to insure that the essential dietary nutrients are provided.  Hence feces and uneaten feed are routes to the receiving waters.  Additional sources include disinfectants and machinery.  Copper compounds are used extensively as antifoulants in net/pen operations.  Copper is extremely toxic to aquatic organisms, especially in its free ion form.  Copper sulfate is often used to control algae.  Algal and vascular plant communities can be impacted leadinc to decreased photosynthesis.
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CHARACTERIZE / QUANTIFY:



There is a vast literature on the toxicity of dissolved trace metals to aquatic organisms.  Cu and Zn readily sorb to sediments which decreases their biological availability to water column organisms.  The impact of copper contaminated sediments depends on the characteristics and composition of the sediments in question.  Factors such as organic content and grain size are important.
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CHARACTERIZE / QUANTIFY





TSS loads to the aquatic environment from aquaculture facilities can be quite high.  For instance, the median TSS loading for 12 flow-through trout hatcheries was 100,000 lbs/yr with a maximum of near 400,000 lbs/yr.  Mathematical models are available to estimate the ecological effects of TSS with the same caveats as for nutrients.
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CHARCTERIZE / QUANTIFY:





There are mathematical models that can estimate dissolved oxygen concentrations resulting from anthropogenic nutrients.  Likewise, there is a vast literature on the dissolved oxygen requirements of aquatic organisms.  There are federal and dissolved oxygen standards.



Unfortunately, there is not a single model that will work everywhere and the models have to be calibrated for a particular water body.
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STRESSOR:



FLOW ALTERATION





HAZARD:

 

Increases in water velocity could result in scouring of bottom sediments in rivers and streams.  Conversely, decreases in water velocity could increase sedimentation rates.  Either would likely alter the benthic community.





CHARACTERIZE / QUANTIFY:



Can be important in small streams or rivers with flow-through facilities.  Ecological impacts would likely be minor on a national basis.  












_1206958734.ppt


STRESSOR:



NUTRIENTS



HAZARD:



Nitrogen and phosphorus can stimulate aquatic plant growth, including nuisance species such a blue green algae.  In fresh water systems the limiting nutrient is phosphorus while nitrogen is limiting in marine systems.  Estuarine systems generally fall in between.



Eutrophic conditions (over fertilization) from aquaculture facilities can result from the deposition of feces and waste food.  Such conditions can have major ecological impacts.  Hypoxic or anoxic conditions in the water column can result due to BOD and COD from decaying algae.  Likewise, the benthic community can be impacted.  Shading by dense algal blooms can limit the photic zone thus affecting rooted aquatic plants.
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ECOLOGICAL IMPACTS

IDENTIFY AND CHARACTERIZE














