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Curry Post 2" Hearing Comment No. 1

At 604.900(c)(3)., respectfully recommend revise to read as follows:

D Iron, Steel and Concrete

A) Calculated Calcium Carbonate Precipitation Potential (CCPP) as referenced in 2330B
Standard Methods for Examination of Water and Wastewater, 22nd edition
incorporated by reference in 35 Ill. Admin Code 611.102;

B) For water containing phosphates:

D The Alkalinity Difference Technique (“MarbleFest®}-as described in
2330D- 2330B.3.b and 2230.C.2.b Standard Methods for Examination of
Water and Wastewater, 22nd edition. The Calcium Carbonate
Precipitation Potential (CCPP) is the difference between the initial and
equilibrated water’s alkalinity (or calcium) values, when expressed as

CaCoO,,

2) The Marble Test as described in 2330C.2.c Standard Methods
for Examination of Water and Wastewater, 22™ edition. The
Marble Test is similar (o the Alkalinity Difference Technique. The
Calcium Carbonate Precipitation Potential (CCPP) equals the
change in alkalinity (or calciom) values doring equilibration, when
expressed as CaCO;.

At 604.900(d), respectfully recommend revise to read as follows:

d) The following may be used to determine deposition of excess calcium carbonate (CaCO3) scale:

A) Calculated Calcinm Carbonate Precipitation Potential (CCPP) as referenced in 2330B
Standard Methods for Examination of Water and Wastewater, 22nd edition

incorporated by reference in 35 Ill. Admin Code 611.102;

B) For water containing phosphates:

1 The Alkalinity Difference Technique E<Marble-Fest™)-as described in
2330D- 2330B.3.b and 2230.C.2.b Standard Methods for Examination of
Water and Wastewater, 22nd edition. The Calcium Carbonate
Precipitation Potential (CCPP} is the difference between the initial and
equilibrated water’s alkalinity {or calcium) values, when expressed as
C3C03.

2) The Marble Test as described in 2330C.2.c Standard Methods
for Examination of Water and Wastewater, 22" edition. The
Marble Test is similar 1o the Alkalinity Difference Technigue. The
Calcium Carbonate Precipitation Potential (CCPP) equals the
change in alkalinity {or ealcium) values during equilibration. when
expressed as CaCQOs,
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Curry note:
Why the “Marble Test” and “Alkalinity Difference Technique”

Are Applicable to Water Containing Phosphates

“The relative state of saturation with respect to calcium carbonate has also been determined empirically by
physical means for many years, through the use of what is commonly called the marble test. Though often
considered crude and obsolete, this physical testing approach is often advantageous. When there are complex-
forming ligands in the water, such as polyphosphates, or there are other water constituents (such as
phosphates, sulfate, magnesium, NOM, and certain trace metals) that tend to alter or inhibit the nucleation,
crystal growth, rate of precipitation, solubility, or crystal structure of calcium carbonate that could form, the
numerical methods are largely inappropriate. Thus, the empirical test is the only accurate indicator of
scaling potential.” (... when phosphates are present ... emphasis added). (Schock and Lytle, 2011)

“Numerical methods” refer to calculation procedures to estimate CCPP ... Calcium Carbonate
Precipitation Potential, such as Trussell Technologies and TetraTech (RTW) Model computer
spreadsheets.

Schock, Michael: Lytle, Darren A. (2011); “Chapter 20. Internal Corrosion and Deposition Control”,
Water Ouality & Treatment, A Handbook on Drinking Water, 6" ed., James K. Edzwald, Editor;
American Water Works Association.

Curry additional note:
Both the Marble Test and “Alkalinity Difference Technique” are “actual tests of water”, where CaCOj
content is measured before and after in-place treatment by addition of CaCO;.

If phosphates are present, a portion of the CaCO; may be sequestered ... which could physicaily affect the
measurement of the tendency to precipitate and/or dissolve scale. Phosphate treatment for sequestration of
calcium has been practiced in boilers ... dating back to the days of steam-driven locomotives. The City of
Springfield water treatment plant and other lime softening plants add a small amount of hexametaphosphate
prior to filtration to sequester calcium and prevent deposition of calcium carbonate scale on the filter media.
The company “CALGON” (from “calcium gone™) initiated sales of phosphates to sequester calcium circa
1920. (Personal communication, Russ Lane (deceased), former Head — Chemistry Section, Illinois State Water
Survey).

HE e —
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Curry Post 2™ Hearing Comment No. 2

Curry respectfully requests ... please can the following be included as a “Board note” in order to facilitate public
access to the “free” computer software for calculating CCPP?

Following 604.900(d)B), proposed note:

Calcium Carbonate Precipitation Potential (CCPP) can be calculated using computer software that is in the
public domain, and there is not any cost for downloading and using the software.

Access to TT (Trussell Technologies) Software
www.trusselltech.com/downloads?category=6

(CCPP is not applicable to protection or corrosion of lead and copper plumbing
materials, and is not applicable for water containing phosphates. The Marble Test and
“Alkalinity Difference Technique” are applicable to water containing phosphates.)
(Schock, Michael; Lytle, Darren A, (2011); “Chapter 20. Internal Corrosion and Deposition

Control”, Water Quality & Treatment, A Handbook on Drinking Water, 6 ed., James K. Edzwald,

Editor; American Water Works Association.)

Curry note to reviewer.

Software contains programs for ...
¥  CaCO; Indices Modeling Spreadsheet (2017)  Includes CCPP and can model chemical addition.)
» Mineral Analysis Spreadsheet (2013)
» TT Blending Worksheet (2015}

Ref: R. Rhodes Trussell, John D. Kenny, and David R. Hokanson (Nov. 2017) “Technical Note: Contmon
Water Treatment Chemicals and Calcium Carbonate Saturation”, Journal AWWA 109:11, November 20117
Corresponding author. John D. Kenny: johmk@trusselltech.com

Vernon Snoeyink, Professor Emeritus Environmental Engineering, University of lllinois at Champaign-
Urbana stated confidence in the Trussell Technologies software and equilibrium constants used in computing
CCPP. (Personal communication with Curry,)
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Curry Post 2" Hearing Comment No. 3

Curry respectfully requests ... please can the following be included as a “Board note” in order to facilitate Water
Operator access to the AWWA simplified laboratory procedure for determining “Calcium Carbonate Saturation™? If
the Board needs a copy of referenced AWWA MI2, Curry volunteers to submit a copy to the Board.

Following 604.960(d)(B), proposed note:

The basic procedure for estimating Calcium Carbonate Precipitation Potential (CCPP) using the Alkalinity
Difference Technique and using the Marble Test, both referenced in Standard Methods for Examination of
Water and Wastewater, 22 edition, is described as:

“Calcium Carbonate Saturation”, contained in Simplified Procedures for Water Examination, Manual
of Water Supply Practices M12 (Fifth Edition, 2002), American Water Works Association,

Based on results of the “Caleium Carbonate Saturation” test, CCPP can be calculated as follows:
CCPP = Final mg/L alkalinity {as CaCQ;) - Initial mg/L alkalinity (as CaCQs)

Water is unsaturated with respect to calcium carbonate and may be corrosive if the final
alkalinity result is greater than the initial alkalinity result, a positive value in the above
equation, (If there is alkalinity gain in the final alkalinity test, it indicates tendency to
dissolve calcium carbonate scale.)

Water is oversaturated with calcium carbonate scale and may deposit calcinm carbonate
coating in the water mains if the final alkalinity result is less than the initial alkalinity
result, a negative value in the above equation. (If there is alkalinity loss in the final
alkalinity test, it indicates tendency to precipitate calcium carbonate scale.)

If the final and initial alkalinity values are the same, the water is stable and in
equilibrium with calcium carbonate.

(CCPP is not applicable to protection or corrosion of lead and copper plumbing materials.)

Caution: Recommend verifying the alkalinity titration endpoint by using a pH meter to verify the pH of the
titrated alkalinity sample, since titration endpoint visual color change may be individually variable. If
uncertain, consider pH 4.50 to represent the endpoint. See “Alkalinity Test” in Standard Methods for
Examination of Water and Wastewater, 22™ edition.

e ______________________________]
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Curry Post 2" Hearing Comment No. 4

Curry note:
Larson-Skold Index is referenced at 604.900(c)(2) as follows:

(1) Larson-Skold Index, calculated as follows:

L-SI = (Cl+S0y) / Alkalinity

All parameters expressed as mg/L of equivalent CaCO;.

Curry respectfully requests ... please can the following be included as a “Board note” in order to simplify the
calculation procedure for use by Water Operators not familiar with converting Cl and SO, concentrations to equivalent
CaCOs ?

Following 604.900(c){(2 roposed note:

Simplified procedure for calculating LS-1

LS-I= (1.41¥mg/L CI) + (1.09)(mg/L $O,7)
mg/L alkalinity (as CaCOs)

CT expressed as mg/L Chloride
SO, expressed as mg/L Sulfate

HEREERARIARRARARIASARAR AL b h R hhhhdhhhohd

Curry’s calculations for conversion of CI' and SO, to equivalent CaCO; are as follows:

Definition: Eguivalent weight = atomic wt./valence

Molecular weight of CaCQO; = 40.078 + 12,011 + 3 (15,999) = 100.086
Equivalent weight of CaCO; = (100.086)/2 = 50.043

Convert Cl 1o CaCO; equivalent:

Molecular weight of CI' = 35.453
Equivalent wt. of CI' = 35.453/1 = 35.453

mg/L Cl' expressed as CaCO; = (mg/L CI') feq. wt. CaCO3)
(eg. wt. CI)

Exchanging units:

mg/L CT"' expressed as CaCO; = (50,043 mg/L CaCQ;) = 1.4115 x mg/L CI’
(35.453 mg/L. CI") say 1.41 x mg/L CT"
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Convert SO,” to CaCO, equivalent:

Molecular wt. of SO;* = 32.066 + 4 (15.999) = 96.062
Equivalent wt. of SO;* = 96.062/2 = 48.031

mg/L 8O, expressed as CaCO; = (mg/L SO7) feq. wi. CaCOy)
feq. wt. SO,

Exchanging units:

mg/L SO,;? expressed as CaCO; = (mg/L SO;7) (50.043 mg/L CaCO;) = 1.0419 x mg/L 50,*
(48.031 SO say 1.04 x mg/L SO,

- end calculations -

Curry Post 2" Hearing Comment No. 5

Respectfully recommend revise 604.900(e)(5) to read as follows:

hydrated lime
sodium carbonate
sodium bicarbonate
sodinm hydroxide

pe [T

Curry note: Sodium hydroxide (also known as “caustic soda™) is commonly fed after filtration to adjust
(increase) pH and alkalinity. Curry inadvertently did not include this in a prior comment.

Curry Post 2" Hearing Comment No. 6

In Curry’s original pre-filed testimony (dated 14 October 2017), Curry’s comment 49 requested additions to
(604.110(b)) pertaining to deluge shower and eye/face wash device ... colloquially referred to as “safety shower™.

On 1 November 2017, the Agency responded to Curry’s pre-filed testimony for this item, as follows:

“Agency Response; With proposed Section 604.1110, the Illinois EPA acknowledges the need for workplace
safety with a general provision. However, the Agency must defer to the appropriate state and federal agencies
that have the proper expertise for the development specific regulations on this matter. For additional
background, proper construction and water tempering for deluge showers has been a contentious point
between the regulated community, Agency, and Illinois Department of Public Health (Department). To avoid
confusion these plumbing appurtenances must be addressed by Department in the illinois Plumbing Code in a
more complete and appropriate fashion.”

Curry followup inquiry: After listening to the testimony of Justin DeWitt, P.E., LEED AP, Chief of General
Engineering, Division of Environmental Health, Illinois Department of Public Health, at the 2" Hearing on 16
November 2017, Curry reviewed the contents of 77 IAC 890 (*The Illinois Plumbing Code™), and found several
provisions that appear to pertain to “safety showers”. On 19 November 2017, Curry submitted an email inquiry to Mr,
Dewitt at the IDPH. Mr. Dewitt indicated concurrence with Curry’s conclusion that 77 IAC 890 (“The Illinois
Plumbing Code™) contains provisions for a proper “safety shower” installation. A copy of Curry’s email and the 20
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November 2017 response from Justin Dewitt is submitted herewith as “Curry Post Second Hearing Attachment #PSH-
17,

Respectfully, it is Curry’s opinion that regulatory guidance governing water supply for “safety showers” is contained
at 77 IAC 890. (Specifically at 890.690(b), 890.800(a), 890.800(b), 890.1230, and 890.1240.)

Curry recommendation;
In the interest of encouraging adequate safety provisions for Water Plant Operators, Curry respectfully requests that

604.1110 be revised to read as follows:
Section 604.1110 Protective Equipment

a) Personal protective equipment shall be provided consistent with the requirements of the CWS
safety plan developed pursuant to Section 604.160.

b) A deluge shower and eye washing device shall be installed where strong acids and alkalis are
used and stored. The deluge shower and eve washing device. and water supply to those
devices, shall comply with applicable provisions of 77 IAC 890 {“The lllinois Plumbing

Code™).
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