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PRESENTATION OUTLINE

= pH Basics 6 What is pH?

= Measuring pH

e pH Altering Materials & Activities

e pH Related Water Quality Considerations

= NPDES Permits & Water Quality Standards
= pH Neutralization BMPs

= Case Study of Automated pH Adjustment
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oH - WHAT IS IT?

Acid water has more Neutral water has equal Alkaline water has more
Hydrogen ions (blue) numbers of Hydrogen (blue) Hydroxyl ions (green)
than Hydroxyl ions (green) and Hydroxyl ions (green than Hydrogen ions (blue)
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Concentration pH Examples of
relative to pH 7 Value solutions
[) H S C A L E 10000000x 0 A9 preyaca
1,000,000% 1 stomiachiackd
100,000% 2 Jesnon e
10,000% 3 cola
Log Scale 1000k 4
100x 5 black coffee
pH 7 = Neutral 10« 6 a0
pH neutral 1 7 \&;i_llidgwmer
pH < 7 = Acidic 10 8 seawater @17
1100x o bora \
pH > 7 = Basic 1/1,000x 10 milk of magnesia
1/10000x 11 ammonia a2
1/100,000x 12 soapywater
1/1,000,000x 13 oven ledner
/10,000,000x 14 didieiéorier
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Environmental Effects | pH Value | Examples

ACIDIC

All fish die (4.2)

Frog eqgs, tadpoles, crayfish,
and mayflies die (5.5)

NEUTRAL Rainbow trout
begin to die (6.0)

Battery acid
Sulfuric acid
Lemon juice, Vinegar
Orange juice, Soda
Acid rain (4.2-4.4)
Acidic lake (4.5)
Bananas (5.0-5.3)
Clean rain (5.6)
Healthy lake (6.5)
Milk (6.5-6.8)

Pure water
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PH ALTERING MATERIALS

f \ >
= Concrete Demolition r " ‘

New Concrete
Soil Stabilizers
Building Materials

Industrial Products and
Chemicals

= Acid Rain
Organic Materials
= Atmospheric Deposition
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pH & WATER QUALITY

pH Can Affect the Solubility of Nutrients &
Metal Compounds.

Increased Aquatic Plant Growth.

Low pH Conditions Typically Increases
Solubility of Heavy Metals.

High pH and Low pH Conditions can be Lethal
to Aquatic Organisms.

pH & AQUATIC LIFE

Caddisflies
and
mayflies
die.

Salmonid
eggs
and alevin
die.

Bass and
frout
begin to
die.

Snails and
tadpoles
beginto
die.

for

Best level

most fish

Acidic

Adi Fish
Dead

- Basic —p—p—
10 1 1 13 14
Lye
Bleach

Ammonia
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NPDES PERMITS & pH

Industrial NPDES Permit
e pH Benchmark = 5.0 8 9.0 Standard Units

Construction NPDES Permit
£ pH Benchmark = 8.5 Standard Units

State Water Quality Standards

e Fresh Water pH Discharge = 6.50 8.5 With a
Human -Caused Variation of Receiving Waters of
Less Than 0.2 Standard Units.
Marine Water pH Discharge = 7.0 6 8.5 With a
Human -Caused Variation of Receiving Waters of
Less Than 0.5 Standard Units.

PHISOURCE CONTROL BMPs

BMP C151 6 Concrete Handling

E Source Control BMPs Related to Concrete
E Proper Washout of Trucks & Equipment/Tools
e Wash Procedures for Concrete Surfaces

BMP C152 ¢ Saw-Cutting & Surfacing
Pollution Prevention

e Slurry Management & Collection
e Hydro -Demolition Wastewater
£ Surface Water/Groundwater Protection
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pH MITIGATION BMPs

BMP C252 6 High pH Neutralization 0CO,

£ Delineation of Stormwater VS Process Water
E Inline Treatment or Batch Treatment
E Regulatory Authorization, Monitoring & Records

BMP C253 6 pH Control for High pH Water

£ Infiltration & Dispersal o Surface/Ground Water
Standards

e Sanitary Sewer Discharge with Authorization

e Concrete Batch Plant Disposald Where
Authorized

Surface Water Discharge with BMP C252

0, & WATER CHEMISTRY

Carbonic acid is formed when atmospheric CO2
IS dissolved in water; the chemical equilibria
are:

Gas dissolution

Carbonic acid formation

Carbonic acid equilibrium
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PHINEUTRALIZATION SYSTEMS
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NEUTRALIZATION SYSTEMS
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NEUTRALIZATION SYSTEMS
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