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Inorganic Carbenate, mg C/L
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Minimum lead solubility
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US EPA Lead and Action Level

Copper Rule
— First published in 1991 |Lead |0.015 mg/L

— Revised most recently
iIn 2004.

— When aCtI(_)n levels are Action level based on 90™ percentile
exceeded in more than  of tap water samples.

10% _Of samp!e Samples taken at specified number of
locations, action must taps in distribution system.

be taken to control
corrosion. A

Copper |1.3 mg/L
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Revised Corrosion Control Guidance From
F USEPA
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« EPA revised rule based on feedback and experience
with small systems

 New procedure based on type of exceedance (lead
only, copper only, or both) and raw water quality

 pH and alkalinity are used:
— to determine dissolved inorganic carbonate (DIC)
— Hardness data is used to determine maximum pH increase

— Decision tree/flowchart is used to determine treatment
recommendation

— Additional restricting factors (i.e. iron and manganese) and cost
also impact recommendation
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1 Revised Corrosion Control Guidance From USEPA
4 that Recommends Calcite Contactors

Lead Copper pH Fe& Mn | DIC
Yes Yes <7.2 NoO <S5
Yes Yes <7.2 NoO <5
Yes NoO <7.2 NoO <5
Yes NoO <7.2 NoO 5-12
Yes No <7.2 NoO <5

NoO Yes <7.2 NoO <5
No Yes <7.2 NoO 5-12
No Yes <7.2 NO <5

Either Either <7.2 Yes
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Calcite Contactors
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Calcite contactors use limestone to add calcium carbonate

to water, which raises pH, and adds alkalinity.

Advantages:

Easy and safe to operate

Reduced operating cost

Self adjusts the water pH without risk of alkali overdose

Increases alkalinity

Requires minimal maintenance and operator skill

Does not require continuous feed of chemicals

Have been used in Europe and Middle East for augmenting iron removal

Disadvantages:

Only works on certain water qualities
No precise pH control
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Maximum Level

Recharge Level

Outlet

Flush Outlet

Water

Limestone
Layer

o Supporting Layer &

. Distribution Syste

Access Lid for
Closed Contactors

£ Overflow Line
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Contactor Design

-Parameters needed:

pH
Alkalinity Go into EPA's flowcharts
for treatment technology

Dissolved Inorganic Carbon (DIC) recommendation

Hardness

Calcium

Iron

Manganese
Temperature

Velocity

% Calcium Carbonate
Particle Size

Refine details of
contactor design
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Contactor Decision Tree
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Alkalinity
<100 mg/L as
CaCO3?

Iron < 0.20
mg/L?

Calcium <60
mg/L?

Manganese
<0.05 mg/L

Iron and manganese can coat
limestone contactor and slow
calcium carbonate dissolution.
Special contactor design
required.

yes

=

Limestone contactor is
feasible. Use computer
software for design
guidance.

v

Use an alternate pH/
alkalinity treatment
method
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Design Software Used to Size System and Predict
Consumption Rate
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Limestone Bed Contactor
Corrosion Control and Treatment Process AHEIFSIS Program - Version 1.02
G :RHl nitial Water Characteristics IE S nitial Results (Before Limestone Addition)
Enter initial water characteristics based on laboratory analysis. Theoretical initial water characteristics after temperature correction.
System Mame: Santa Rosa pH = E.50 1260 wSfem [Electrical Conductivity)
Source Point: Lake Total Alkalinity = 1.06 meqfL
Diate of Sample: August 11,1333 Acidity = #10 | mglL as CaCOy,
TOS = an mgiL 2.00 milal=ziL, lonic Strength Carbon Dicxide [C0;] = 347 |mall as COg,, 0E3E  magll, Atmospheric equilibrium C0g,,,
Tatal Caleium = A2 mglL Ca® 12838 mail as CaCo, OIc = 1940 [mgfl as CaCi0, 2323 mgll as C, dizzolved inorganic carbon
Tatal Alkalinity = B0 mgil as CaCo, Langelier Indey, Calzite = -LA0 | Tendency to dissolve CaCOc: [for steel and cast iron piping)
pH= E.50 field pH is recommended CCPF = -E7.0 [mglL as CaC0,, Calzium Carbonate Precipitation Potential
‘water Temperature = 125 "C [temp. at which pH waz analyzed) Bz + Beoa = 1102 [mhIpH, Buffer intensity From water and carbanate species
Field W ater Temperature = 125 *C [operating temperature at Facility] CaCly, pkzp= 5420 125 ", temperature
C a0, Solubility Product, pksp = -BA4E2 at 20°C, program default Copper |l = 19.61 | magfL; Cupric Hydrotide, light bluefblue-green
Do you wank to change the Solubility Product of CaC0,? O es & e LLS. EP & Guidance recommend that the initial water characteristic meet the following
Uzer CalC0y Solubility Product, pkisp = B | Mo data entry is required, parameters when considering limestone contactor:
Fielative Temperature for pEsp = 20.0 " pH <= 7.2 Condition met
Enter Pre -Treatment Dosage For Lowering pH. OIC < 10mall as C Condition not met
Carbon Diowide (S0« | 00 |mall 000 mgil as CaCOy Cialoium < 20 mgil Ca Condition not met
BET Rl Limestone Bed Contactor Parameters I Resuits (After Chemical Addition of Limestone)
Enter parameters for contactor and chemical addition. pH= 720 | pH of water after chemnical addition
Superficial Velocity = g0 aprmift? 2037 cmimin Total Alkalinity = 060 [mgfl as CaCi0, 212 meqgilL
Limestone Particle Diameter = 10 om, [0.:3 b 22 cm) Tatal Calcium = 7122 [mgll Ca® 1228 mgfll as CaCO,
Limestone Parosity, £ = 04z Carbon Diowide [C0;) = 1547 |mglL as COq., 422 mollasC
Sphericity [roundnesz], i = h 080 range: 0.4 - 0.8 O = 2470 |malL as CaCO, 2865 mall C, dissaleed inarganic carban
. b . .
C a0y [Limestone] = 530 mail Langelier Inde. Calcite = 026 | Tendency to dissolve Cal02 [For steel and castiron piping]
Youmay enter "Target pH" to determine Limestone concentration and depth of contactar. CCPF = 140 |mglL as CaC0,, Caleium Carbonate Precipitation Potential
Target pH = 720 Target pH Bz + Bicon = 0.ESF  [mMipH, Butter intensity from water and carbonate species
Copper Il = .30 mafl; Cupric Hydrowide, light bluetblue-green
Depth of Contactar = 437 fest A2.4 inches 133 =]
. Empty Bed Contact Time = ES minutes
Program Overview . .
og Limestone Dizsolved = 4413 | pounds per million gallons of water treated 2006 EagilG
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STORAGE TANK FILL LINE

/ EXISTING 8,500 GALLON T~ EXISTING 4" PVC

TANK DRAIN \

|_— 4" PVC CONTRACTOR

RETURN
T~ 4" PVC CONTRACTOR
SUPPLY
1
CONTACTOR
DETAIL
BOOSTER PUMP
- TYP OF 3
EXISTING
PROPANE TANK
BLADDER
SURGE TANK,
TO DISTRIBUTION ] RCET
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Capital Cost
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Flow vs Equipment Cost
$14,000
& $12,000 - S o
= $10,000 o o
S $8,000 -
T $6,000 - .
S $4,000 * *
O $2,000
$O l l l l l
40 60 80 100 120 140 160
How (gpm)

“Jump” In price occurs with increase in
number of tanks installed
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Operations & Maintenance

Procedure Frequency
Inspection of the tank Weekly

pPH monitoring to ensure target pH values are met Periodically
Flow adjustment to maintain constant contact time | Periodically
Limestone bed scraping/cleaning and refilling 6-8 weeks

Complete media replacement

Once in 10 years

Monitor flow to ensure it is within permissible values | Regularly
Headloss inspection Weekly
Monitor height of limestone media Monthly
Ensure no precipitates on media surface Regularly
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Operatlon and Maintenance Cost

. Typically very low
— Includes regular pH monitoring
— Limestone addition when pH decreases
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271 Additional Resources

« USEPA Revised Guidance Manual for
Selecting Lead and Copper Control
Strategies, March 2003.
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Questions?
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