APPENDIX 2: WATER CHARACTERISTICS THAT SHOULD BE EVALUATED PRIOR TO SITING SALMON RECOVERY PROJECTS

	Characteristic
	Standard
	Source of 

Standard

	Aluminum
	< 0.01 mg/L

Not >0.005 mg/L when pH < 6.5 and Ca2+ < 4.0 mg/L

Not >0.1 mg/L when pH > 6.5 and Ca2+ > 4.0 mg/L
	WDFW

Alderdice1

Alderdice1

	Ammonia

(un-ionized)
	< 0.0125 mg/L
	WDFW

	Arsenic
	< 0.05 mg/L
	WDFW

Bell

	Barium
	< 5.0 mg/L
	WDFW

Bell

	Cadmium
	Not > 0.0002 mg/L

0.001 mg/L

< 0.0005 mg/L when alkalinity > 100 mg/L

< 0.005 mg/L when alkalinity < 100 mg/L
	Alderdice1

Bell

WDFW

WDFW

	Calcium
	Not < 10.0 mg/L for eggs
	Alderdice1

	Carbon Dioxide
	< 1.0 mg/L
	WDFW

	Chloride
	< 4.0 mg/L
	WDFW

	Chromium
	<0.03 mg/L

0.01 mg/L
	WDFW

Bell

	Copper
	< 0.006 mg/L when alkalinity < 100 mg/L

< 0.03 mg/L when alkalinity > 100 mg/L 
	WDFW

	Dissolved Oxygen
	> 7 mg/L
	WDFW

	Fluoride
	< 0.5 mg/L
	Bell

	Hardness
	< 20 mg/L as CaCO3
	WDFW

	Iron
	< 0.1 mg/L
	Bell

	Lead
	< 0.02 mg/L
	Bell

	Magnesium
	< 15 mg/L
	WDFW

	Manganese
	< 0.01 mg/L
	Bell

	Mercury
	< 0.0002 mg/L

0.05 mg/L
	WDFW

Bell

	Nickel
	< 0.01 mg/L
	WDFW

	Nitrate (NO3)
	< 1.0 mg/L
	WDFW

	NO2
	< 0.1 mg/L
	Bell

	Nitrogen (N2)
	<110% Total Gas Pressure (TGP)

100 – 104% TGP no problem


	WDFW

Alderdice1

	Characteristic
	Standard
	Source Of Standard

	Nitrogen (N2)

continued
	104 –109% Chronic problems, 4 – 5% mortalities

>110% TGP Acute problem, complete mortality

< 103% Nitrogen gas
	Alderdice1

Alderdice1

Bell

	Petroleum (oil)
	<0.001 mg/L
	WDFW

	pH
	6.5 – 8.0

6.5 –6.6 Threshold for eggs
	WDFW

Alderdice1

	Potassium
	< 5.0 mg/L
	Bell

	Salinity
	< 5.0 parts per thousand
	WDFW

	Selenium
	< 0.01 mg/L
	WDFW

	Silver
	<0.0003 mg/L
	WDFW

	Sodium
	< 75.0 mg/L

Not < 1.0 mg/L for eggs
	WDFW

Alderdice1

	Sulfate
	< 50.0 mg/L
	WDFW

	Zinc
	< 0.005 mg/L
	WDFW


Alderdice and McLean (1982) point out that heavy metal concentrations can be determined in a variety of ways, e.g. via total, dissolved or extractable analyses.  They recommend that dissolved analyses be used since heavy metal toxicity is closely correlated with dissolved metal concentrations.  In this same report they indicate that some water characteristics can increase or decrease the toxicity of metals.  For instance, the resistance of fishes to metals generally increases as hardness (mg/L CaCO3) and pH increase.  Furthermore, some metals can have additive deleterious effects and therefore even though individually their concentrations may be acceptable once combined with other metals they can become harmful.  Finally, exposure duration obviously plays a role in the impact of various water borne components on the well being of fish. In some instances pre-exposure to heavy metals during incubation or early stream life may give fish greater resistance to metals in solution.  On the other hand, prolonged exposure to seemingly low levels may be more harmful than short exposures to higher ones. For these and other considerations the interpretation of water quality information can be complex. Therefore it is recommended that a water quality expert review and comment on the chemical analyses that will be performed during a site determination process.
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