
 
 

BEFORE THE ILLINOIS POLLUTION CONTROL BOARD 

 

AQUA ILLINOIS, INC.,    ) 
) 

 Petitioner,     ) 
       ) 
 v.      )        PCB 2023-012 
       )        (Permit Appeal - Public Water Supply) 
ILLINOIS ENVIRONMENTAL PROTECTION ) 
AGENCY,      ) 
       ) 
 Respondent.     ) 
 

 NOTICE OF ELECTRONIC FILING 

  
To:      See Attached Service List  
  

 PLEASE TAKE NOTICE that on the 23rd day of September, 2022, I caused to be filed 

with the Office of the Clerk of the Illinois Pollution Control Board by electronic filing the attached 

Certificate of Record on Appeal Filed on 9.23.22 and Record on Appeal Filed on 9.23.22, a true 

and correct copy of which is attached hereto and hereby served upon you. 

 
ILLINOIS ENVIRONMENTAL  
PROTECTION AGENCY 

 
/s/ Kathryn A. Pamenter  

      Christopher J. Grant 
      Kathryn A. Pamenter 
      Senior Assistant Attorneys General 

Ann Marie A. Hanohano 
   Assistant Attorney General  

      Environmental Bureau 
      Office of the Illinois Attorney General 
      69 W. Washington Street, 18th Floor 
      Chicago, IL 60602 
      773.590.7824 
      Kathryn.pamenter@ilag.gov 
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SERVICE LIST 

 
Don Brown, Clerk of the Board 
Illinois Pollution Control Board 
60 E. Van Buren St., Suite 630 
Chicago, IL 60605 
Don.Brown@illinois.gov 
(by electronic filing) 

 

Brad Halloran 
Hearing Officer 
Illinois Pollution Control Board 
60 E. Van Buren Street, Suite 630 
Chicago, IL 60605 
Brad.Halloran@illinois.gov  
(via email) 

 
Daniel J. Deeb 
Alex Garel-Frantzen 
Sarah L. Lode 
ARENTFOX SCHIFF LLP 
233 South Wacker Drive, Suite 7100 
Chicago, IL 60606 
Dan.Deeb@afslaw.com 
Alex.Garel-Frantzen@afslaw.com  
Sarah.Lode@afslaw.com  
Counsel for Aqua Illinois, Inc. 

(via e-mail) 
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CERTIFICATE OF SERVICE 

I, Kathryn A. Pamenter, a Senior Assistant Attorney General, hereby certify that on the 

23rd day of September, 2022, I caused to be served the foregoing Notice of Electronic Filing, 

Certificate of Record on Appeal Filed on 9.23.22 and Record on Appeal Filed on 9.23.22 upon the 

parties named on the attached Service List, via e-mail or electronic filing as indicated. 

      
 /s/ Kathryn A. Pamenter  

      Christopher J. Grant 
      Kathryn A. Pamenter 
      Senior Assistant Attorneys General 

Ann Marie A. Hanohano 
   Assistant Attorney General  

      Environmental Bureau 
      Office of the Illinois Attorney General 
      69 W. Washington Street, 18th Floor 
      Chicago, IL 60602 
      773.590.7824 
      Kathryn.pamenter@ilag.gov 
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD 

 

AQUA ILLINOIS, INC.,    ) 
) 

 Petitioner,     ) 
       ) 
 v.      )       PCB 2023-012 

)       (Permit Appeal-Public Water Supply) 
)  

ILLINOIS ENVIRONMENTAL PROTECTION ) 
AGENCY,      ) 
       ) 
 Respondent.     ) 
 

CERTIFICATE OF RECORD ON APPEAL FILED ON 9.23.22 

 Pursuant to 35 Ill. Adm. Code 105.116 and 105.212, the following constitutes an index of 

documents comprising the Record on Appeal Filed on 9.23.22: 

Category I: Any permit application or other request that resulted in the Agency’s final decision: 
 
PAGES  DOCUMENT       DATE 

R 000001-000007 Aqua request for Supplemental Permit   Mar. 24, 2022 
    
R 000008-000013 Aqua request for Special Exception Permit   Mar. 28, 2022 
 
Category II: Correspondence with the petitioner and any documents or materials submitted by 

the petitioner to the Agency related to the permit application: 
 

  None. 

 
Category III: The permit denial letter that conforms to the requirements of Section 39(a) of the 
Act or the issued permit or other Agency final decision: 
 
PAGES  DOCUMENT       DATE 

R 000014-000016 IEPA Special Exception Permit to modify IEPA Permit June 29, 2022 
   No. 0071-FY2021 
 
Category IV: The hearing file of any hearing that may have been held before the Agency, 
including any transcripts and exhibits:  
 

None. 
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Category V: Any other information the Agency relied upon in making its final decision: 
 

A.      Miscellaneous 

 

PAGES  DOCUMENT       DATE 

 

R 000017-000156 USEPA Guidance Document - Optimal Corrosion  March 2016 
   Control Treatment Evaluation Technical  
   Recommendations for Primacy Agencies and Public 
   Water Systems 
       
R 000157-000321 Aqua Corrosion Control Study Report (Parts 1 and 2)** Nov. 2019 
    
R 000322-000341 Aqua (Dr. Crockett) Presentation    Mar. 24, 2020 
    
R 000342-000350 Aqua (Dr. Crockett) Presentation**    July 1, 2021 
 
R 000351-000362 Aqua (Dr. Crockett) Presentation**    July 14, 2021 
    
R 000363-000372 Dr. Edwards Presentation*, **    July 14, 2021 
 
R 000373-000382 Aqua Chemical Change Description**   July 15, 2021 
 
R 000383-000434 IEPA Construction Permit No. 0071-FY2021*, **  July 30, 2021 
 
R 00435-000442 IEPA Operating Permit No. 0071-FY2021   Aug. 3, 2021 
 
R 000443-000451 Aqua (Dr. Crockett) Presentation*    Oct. 29, 2021 
 
R 000452-000470 Dr. Edwards Presentation*, **    Oct. 29, 2021 
 
R 000471-000487 Aqua Final Optimal Corrosion Control Treatment Report** Jan. 27, 2022 
 
R 000488-000493 Aqua OCCT Evaluation of Treatment Alternatives Form  Feb. 14, 2022 
 
R 000494  Aqua OCCT Recommendation Form    Feb. 14, 2022 
    
R 000495-000500 Draft IEPA Special Exception Permit to modify IEPA June 2022 
   Permit No. 0071-FY2021 
 
R 000501-000521 Summary Spreadsheet  of University Park water   Aug. 2021 -  
   quality data       June 2022 
 
R 000522-000580 Summary Spreadsheet  of University Park lead   July 1, 2019 – 

compliance sampling results**    June 29, 2022 
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R 000581-000600 Email from David Cook dated November 5, 2021  Various 
   with Kankakee and Iroquois River nitrate data and  
   related emails 
 
R 000601  Kankakee WTP TP01 Nitrate     Apr. 2000 – 
           Apr. 2021 
 

B.    Court Order 

 

PAGES  DOCUMENT       DATE 

 
R 000602-000621 Agreed Interim Order      Nov. 1, 2019 
 

C.     Regulations 

 

PAGES  DOCUMENT       DATE 

 
 
--   35 Ill. Adm. Code Part 611, Subpart G***   -- 
 
--   35 Ill. Adm. Code 601.101*** 
 
* Petitioner previously requested that such presentations be kept confidential. On September 19 
and 20, 2022, respectively, Petitioner gave its written authorization to make such presentations 
public. 
 
**Addresses have been redacted. 
 
***Respondent has not included a copy of these regulations, as they may be found on the Illinois 
Pollution Control Board’s website.  
 
VI. Privileged Material. Any inadvertent disclosure of any information or documents that are 
protected by the attorney-client privilege, the work product doctrine, or any other privilege, 
doctrine or legal theory protecting information from discovery is not to be deemed a waiver of any 
such privilege or protection. 
 
 

 

 

 
 
 
 
 

[THE REMAINDER OF THIS PAGE IS INTENTIONALLY LEFT BLANK] 
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March 24, 2022 

Mr. David Cook 
Manager 

AO UAW 
~ 

A 
1•Essenua1 p 

Division of Public Water Supplies, Permit Section 
Illinois Environmental Protection Agency 
1021 North Grand A venue East 
P.O. Box 19276 
Springfield, IL 62794-9276 

RE: Aqua Illinois-University Park-Facility ID: IL 1975030 
County: Will 
Permit 007 l-FY2022 
Request for Supplemental Permit 

Dear Mr Cook: 

On July 30, 2021, the Illinois Environmental Protection Agency ("Illinois EPA" or "Agency") 
issued to Aqua Illinois Construction Permit No. 007 I -FY2022 ("Construction Permit") 
authorizing the switch of corrosion control treatment to zinc orthophosphate for the University 
Park Water System ("UP Water System"). On that same day, Illinois EPA authorized the 
operation of the new treatment pursuant to Operating Permit 007 I-FY2022 ("Operating Permit" 
and collectively with the Construction Permit as "Construction/Operating Permit"). In addition 
to the Standard Conditions, Illinois EPA also included 7 additional Special Conditions in the 
Constrnction Permit as part of the Agency's approval of the project to switch the treatment. 
Circumstances have changed and the UP Water System now meets the lead action level as of the 
July-December, 2021 compliance monitoring period. Further, on February 15, 2022, Aqua 
Illinois submitted its Final Optimal Corrosion Control Treatment identifying zinc orthophosphate 
as the optimal treatment. 

Please find enclosed a written request for issuance of a Supplemental Permit to alter the 
sampling plan contained within the Construction/Operating Permit or in the alternative, issuance 
of a modification to the Construction/Operating Permit. Issuance of a Supplemental Permit (or 
modification to the Construction/Operating Permit) is appropriate and consistent with Section 39 

RECEIVED 
M'- !I 
.~PR 9 l 2022 

Div. of Public Water Supplies 
Illinois EPA 
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of the Illinois Environmental Protection Act, 4 I 5 ILCS 5/ I et seq ("Act") and applicable Illinois 
Pollution Control Board regulations promulgated thereunder. 

We look forward to working with the Agency on this written request as quickly as possible. As 
always, we remain available at any time to discuss any aspect of our sampling and work in 
University Park. 

Sincerely, 

f'I/~~ 
Melissa Kahoun 
Environmental Compliance Manager 
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Aqua Illinois: Permit Application for a Supplemental Permit or, In the Alternative, to Modify Certain 
Conditions of Construction and Operating Permit 007 l-FY2022 

On July 30, 2021, the Illinois Environmental Protection Agency ("Illinois EPA") issued to Aqua Illinois 
Construction Permit No. 007 I-FY2022 ("Construction Permit") authorizing the switch of corrosion 
control treatment to zinc orthophosphate for the University Park Water System ("UP Water System"). On 
that same day, Illinois EPA authorized the operation of the new treatment pursuant to Operating Permit 
007 I-FY2022 ("Operating Permit"). In addition to the Standard Conditions, Illinois EPA also included 7 
additional Special Conditions in the Construction Permit as part of the Agency's approval of the project 
to switch the treatment. Circumstances have changed and the UP Water System now meets the lead 
action level as of the July-December, 2021 compliance monitoring period. Further, on February 15, 2022, 
Aqua Illinois has submitted its Final Optimal Corrosion Control Treatment Recommendation ("Final 
OCCT Recommendation") identifying zinc orthophosphate as the optimal treatment. The Final OCCT 
Recommendation is provided as Attachment A to this permit application and is incorporated by reference 
herein. Aqua 11linois is requesting a Supplemental Permit to modify the project, more specifically, to 
modify the compliance sampling plan contained within the Construction/Operating Permit No. 007 l
FY2022, or in the altemati ve, a permit modification to Construction/Operating Permit. 1 

Aqua Illinois is seeking to alter the compliance sampling plan contained in Special Condition 6 of the 
Construction/Operating Permit by replacing the existing Special Condition 6 in full with the following: 

Collect between 40 and 60 lead compliance samples from the kitche11 tap of compliance pool 
approved individual sample site locatio11s for the month of March, 2022, as the final month of 
monthly compliance sampling. Thereafter, the supplier shall be required to collect 110 fewer 
than 40 lead compliance samples from compliance pool sample site locatio11s only 011ce in each 
subsequent six-month compliance sampling period and may then reduce 111011itorbig consistent 
with Section 35 Ill. Adm. Code 611.356(d)(4). Aerators shall not be cleaned within 96-hours of 
sample collection. 

Aqua Illinois is also seeking the addition of a new Special Condition 7: 

Duri11g calendar year 2022 a11d d11ri11g each mo11th i11 which the supplier is 1101 collecting co111plia11ce 
samples pursuant to Special Condition 6 a11d 35 Ill. Adm. Code 611.356, tile supplier shall collect no 
fewer tlzan 10 tap water samples from the kitcl,e11 tap in 500 ML bottles, after a six-hour stagnation 
period, testi11g for lead only, at compliance sampling pool sample site locatio11s. Aerators shall 1,ot be 
cleaned within 96-Jwurs of sample collectio11 

Since July 30, 2021, Aqua Illinois has been performing compliance sampling pursuant to the Illinois 
LCR and the special conditions included in the Construction Permit authorizing the zinc orthophosphate 
treatment change project. At the time of permit issuance, the UP Water System did not meet the LCR 
lead action level and a treatment change was needed to address the subset of homes with lead plumbing 
not responding to the previously approved treatment. Circumstances have changed since permit issuance 
and the UP Water System now meets the lead action level. Since Aqua Illinois switched to zinc 
orthophosphate, Aqua has collected 289 samples, observing a 90% percentile of 5.6 ppb. Additionally, 
76% of the compliance samples were non-detect for lead since the treatment switch. Further, Aqua 

1 Since the Agency's rules regarding the modification o f public water supply permits arc unc lear as to the prec ise 
procedures, Aqua Illinois is applying for a Supplemental Permit, Construction/Operating Permif,14,~~~ IE D 
by separate submillal, a Special Exception Permit to modify its compliance sampling plan. K C\., CI V 

/\fAtt .31 
~R 9 1 2022 

Div. of Public Water Supplle6 
lllinols EPA 
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Illinois has submitted its Final OCCT Recommendation identifying zinc orthophosphate as the optimal 
treatment for the UP Water System. In support of the request for issuance of a Supplemental Permit (or, 
in the alternative, a modification to the Construction/Operating Permit) authorizing the compliance 
sampling plan presented in the special conditions detailed above, Aqua Illinois submits the following: 

I. The compliance sampling plan contained in Special Condition 6 should be altered now 
that the UP Water System has met the lead action level. 

• The alterations to the compliance sampling plan Aqua Illinois seeks are those contained 
in the special conditions detailed above. The requested compliance sampling plan 
meets and is consistent with the requirements of the Act and Board regulations 
specifically those found in the State LCR. 

2. The compliance sampling regime mandated by 35 Ill Adm. Code 611.356 has as its most 
aggressive sampling frequency, the collection of samples once during each six month 
compliance monitoring period. 

• The sampling regime requires sampling once in every six month monitoring period as the 
most frequent sampling frequency with the regulations allowing for a reduction of 
monitoring frequency based on achieving certain milestones. 

• The federal LCR, its regulatory history, and the Illinois LCR, do not mandate the 
imposition of a monthly compliance sampling regime. In promulgating the LCR, USEPA, 
after considering many factors and comments provided during the LCR rulemaking 
process, specifically contemplated and rejected other sampling frequencies, including 
quarterly sampling. In fact, in promulgating the final LCR in 1991, EPA specifically 
stated: "EPA's approach is fully consistent with the letter and intent of the SWDA." See 
56 Fed. Reg. at 26513 (June 7, 1991). USEPA also considered both customer 
inconvenience and exhaustion and cost to the supplier when promulgating its approach to 
compliance sampling frequency. When deciding on the regulatory approach to compliance 
sampling (with the highest frequency being once every six months), USEPA already 
considered variability in results and confirmed its approach of not requiring more frequent 
sampling. Further, in so mandating the number of samples, USEPA specifically found that 
"the number of samples required in the final rule sufficiently accounts for variability in 
lead and copper levels ... " See 56 Fed. Reg. at 26523. 

• Although 35 Ill Adm. Code 611.356(e) requires that all sampling meeting the compliance 
sampling requirements be considered in calculating the 90th percentile, this regulatory 
provision is not a source of authority to mandate additional mon itoring much less monthly 
compliance sampling. Further, Section 19 of the Illinob Environmental Protection Act, 
415 ILCS 4/19 is also not a source of authority for imposition of monthly LCR-driven 
compliance sampling. 

3. Section 611.Table D lists the number and frequency of samples that are required. Table 
Dis identical in substance to Table 18 promulgated by USEPA in 1991. 
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• Section 611.TABLE D Number of Lead and Copper Monitoring Sites 

System Size (Persons Number of Sites Number of Sites (Reduced 
Served) (Standard Monitoring) Monitoring) 

More than I 00,000 100 50 

I 0,001-100,000 60 30 

3,30 I to I 0,000 40 20 

501 to 3,300 20 10 

IOI to 500 10 5 

100 or fewer 5 5 

BOARD NOTE: Derived from 40 CFR 141.86(c). 

• According to the size and status of the UP Water System, Aqua Illinois is required to obtain 
40 samples during each six month monitoring period. Under the compliance sampling plan 
in the Construction/Operating Permit, Aqua Illinois is required to obtain a minimum 40-60 
compliance samples each month equating to 240-360 compliance samples during each 
compliance monitoring period. 

4. The regulatory compliance sampling framework is already designed to include highest 
risk sampling sites through the site selection requirements of 35 Ill. Adm. Code 611.356. 

• To account for the sites with the highest risk of lead, 35 Ill. Adm. Code 611.356 requires 
suppliers to select sites based on a tiering. Aqua Illinois has roughly 80 sampling sites on 
its approved list. 

• In addition to mandating monthly compliance sampling, Illinois EPA is also requiring 
Aqua Illinois to return to homes with the highest results each month within the same 
compliance monitoring period. Such an approach (if customer cooperation is obtained) 
theoretically and practically results in the same high result home being counted four 
times in a compliance monitoring period instead of once. 

• Such a sample consequence was considered and specifically rejected by USEPA in 
developing the regulatory sampling frequency and number of samples to be required. To 
be sure, EPA determined that its final rule requires a sufficient 1mmber of samples and 
"will catch "high levels" in the System by requiring sampling at high risk sites." See 56 
Fed. Reg. at 26524. Quadrupling high sample results during a single compliance 
monitoring period to "catch high results" is inconsistent with the overall sampling 
approach crafted by USEPA and is not necessary to carry out the purposes of the Act or 
Illinois LCR. 

5. By mandating both monthly compliance sampling and compliance sampling with a 
repeated focus on the sites with the highest prior results, the existing compliance 
sampling plan is causing a bias in the calculation of the 90th percentile used to determine 
whether a lead action level exceedance exists for the water system. 

- 3 . 
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• USEPA itself identified the bias that occurs when repeat samples are taken from 
homes within the same compliance monitoring period in its discussion of the 
promulgation of its 2021 revisions to the LCR "find and fix" follow up sampling 
requirements. Although the final rule revising the LCR requires multiple home 
sampling, EPA cautions: "[t]he results of these "find-and-fix" follow up samples 
would be submitted to the state but would not be included in the system's 901

h 

percentile calculation because multiple investigatory samples at locations with 
high lead levels would bias results." 86 Fed. Reg. 4198, 4235 (January 15, 2021) 
(Emphasis Added) 

• The formula for calculating the 90111 percentile under the Illinois LCR is skewed when 
a supplier is required to take repeat compliance samples at high result homes during a 
compliance monitoring period. This is especially exaggerated when the sampling site 
locations as a whole have already been selected based on the highest risk of lead due 
to the age of the home (since here, the UP Water System itself does not contain lead 
nor are there lead service lines). 

• Such bias in selection and exclusion, with an exaggerated focus on high lead results 
does not benefit the purpose of the sampling, does not provide System customers 
with an accurate picture of the meaning of the 90•h percentile calculation as it relates 
to their water supply and is inconsistent with the regulations.2 

6. The LCR does not require water suppliers to collect compliance samples only when 
water quality parameters (like CSMR or nitrate) present at worst case conditions. 

• Aqua Illinois is not currently seeking alteration to the water quality parameter 
monitoring conditions included in the Construction/Operating Permit. 

7. The Agency has never mandated the following compliance sampling plan elements on 
any other water supplier in its regulatory history: monthly compliance sampling; 
repeated collection of compliance samples from the same high result homes within the 
same compliance sampling period; and/or compliance samples to be collected 
specifically during worst case water quality conditions of the compliance sampling 
period. 

• The Illinois LCR, as promulgated by the Board is an identical in substance rule and 
USEPA has specifically considered and promulgated the compliance sampling 
framework it deemed necessary and protective of human health. If the Agency 
wishes to have in place in Illinois a more stringent compliance sampling regime, it 
should go through a rulemaking process before the Illinois Pollution Control Board 
so the "more stringent than federal requirements" can be vetted through notice and 
comment for all interested stakeholders impacted in Illinois. 

During the 30 years since the LCR was promulgated, the frequency of compliance sampling 
during a compliance monitoring period and the number of compliance samples required to be 
taken during a compliance monitoring period have both remained unchanged. Aqua Illinois' 
requested alteration to the compliance sampling plan presented herein conforms fully with (and 
goes beyond) the applicable regulatory sampling framework developed by USEPA and 

2 We note that very recently USEPA has not imposed monthly compliance sampling at its most recent LCR lead 
action level cxccedance case involving Benton Harbor, MI. 

- 4 -
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promulgated by identical in substance rulemaking by the Board and as specifically imposed by 
the Illinois PWS regulations. 

• 5 -
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March 28, 2022 

Mr. David Cook 
Manager 

jEssential 

Division of Public Water Supplies, Permit Section 
Illinois Environmental Protection Agency 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, IL 62794-9276 

RE: Aqua Illinois-University Park-Facility ID: IL 1975030 
County: Will 
Permit 007 I-FY2022 
Request for Special Exception Permit 

Dear Mr Cook: 

RECEIVED 
APR O l 2022 

Div. of Puollc Water Supplies 
llllnols EPA 

On July 30, 202 I, the Illinois Environmental Protection Agency ("Illinois EPA" or "Agency") 
issued to Aqua Illinois Construction Permit No. 0071-FY2022 ("Construction Permit") 
authorizing the switch of corrosion control treatment to zinc orthophosphate for the University 
Park Water System ("UP Water System"). On that same day, Illinois EPA authorized the 
operation of the new treatment pursuant to Operating Permit 007 l-FY2022 ("Operating Permit" 
and collectively with the Construction Permit as "Construction/Operating Pennit"). In addition 
lo the Standard Conditions, Illinois EPA also included 7 additional Special Conditions in the 
Construction Permit as part of the Agency's approval of the project to switch the treatment. 
Circumstances have changed and the UP Water System now meets the lead action level as of the 
July-December, 2021 compliance monitoring period. Further, on February 15, 2022, Aqua 
Illinois submitted its Final Optimal Corrosion Control Treatment Recommendation ("Final 
OCCT Recommendation") identifying zinc orthophosphate as the optimal treatment. The Final 
OCCT Recommendation is included as Attachment A to this request and is incorporated by 
reference herein. 

Aqua is submitting this request for a Special Exception Permit ("SEP") pursuant to 35 Ill. Adm. 
Code 602.600(d) and because : the precise procedure for alteration of permits under the Illinois 
Pollution Control Board Public Water Supply regulations is unclear; and in past practice, the 
Agency has used the SEP approach to alter sampling plans, among other permit conditions. By 
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separate submittal, Aqua has also applied to Illinois EPA for a Supplemental Permit, or in the 
alternative, for a modification of the Construction/Operating Permit. 

Specific Requests Regarding Compliance Sampling Plan 

Aqua Illinois is seeking to alter the compliance sampling plan contained in Special Condition 6 
of the Construction/Operating Permit by replacing the existing Special Condition 6 in full with 
the following: 

Collect between 40 and 60 lead compliance samples from the kitchen tap of compliance pool 
approved individual sample site locations for the month of March, 2022, as the final month of 
monthly compliance sampling. Thereafter, the supplier shall be required to collect no fewer 
than 40 lead compliance samples from compliance pool sample site locations only once in 
each subsequent six-month compliance sampling period and may then reduce monitoring 
consistelll with Section 35 Ill. Adm. Code 61 J.356(d)(4). Aerators shall not be cleaned within 
96-hours of sample collection. 

Aqua Illinois is also seeking the addition of a new Special Condition 7: 

During calendar year 2022 and during each mouth in which the supplier is not collecting 
compliance samples pursuant to Special Condition 6 and 35 Ill. Adm. Code 611.356, the 
supplier shall collect 110 fewer than JO tap water samples from the kitchen tap in 500 ML 
bottles, after a six-hour stagnation period, testing for lead only, at compliance sampling pool 
sample site locations. Aerators shall not be cleaned within 96-hours of sample collection. 

Background and Justification for Issuance 

Since July 30, 2021, Aqua Illinois has been performing compliance sampling pursuant to the 
Illinois LCR and the special conditions included in the Construction Permit authorizing the zinc 
orthophosphate treatment change project. At the time of permit issuance, the UP Water System 
did not meet the LCR lead action level and a treatment change was needed to address the subset 
of homes with lead plumbing not responding to the previously approved treatment. 
Circumstances have changed since permit issuance and the UP Water System now meets the lead 
action level. Since Aqua Illinois switched to zinc orthophosphate, Aqua has collected 289 
samples, observing a 90th percentile of 5.6 ppb. Additionally, 76% of the compliance samples 
were non-detect for lead since the treatment switch. Further, Aqua Illinois has submitted its 
Final OCCT Recommendation identifying zinc orthophosphate as the optimal treatment for the 
UP Water System. In support of the request for issuance of a SEP authorizing the compliance 
sampling plan presented in the special conditions detailed above, Aqua Illinois submits the 
following: 
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1. The compliance sampling plan contained in Special Condition 6 should be 
altered now that the UP Water System has met the lead action level. 

• The alterations to the compliance sampling plan Aqua Illinois seeks are those 
contained in the special conditions detailed above. The requested compliance 
sampling plan meets and is consistent with the requirements of the Act and 
Board regulations specifically those found in the State LCR. 

2. The compliance sampling regime mandated by 35 Ill Adm. Code 611.356 has as 
its most aggressive sampling frequency, the collection of samples once during 
each six-month compliance monitoring period. 
• The sampling regime requires sampling once in every six-month monitoring 

period as the most frequent sampling frequency with the regulations allowing for 
a reduction of monitoring frequency based on achieving certain milestones. 

• The federal LCR, its regulatory history, and the Illinois LCR, do not mandate the 
imposition of a monthly compliance sampling regime. In promulgating the LCR, 
US EPA, after considering many factors and comments provided during the LCR 
rulemaking process, specifically contemplated and rejected other sampling 
frequencies, including quarterly sampling. In fact, in promulgating the final LCR 
in 1991, EPA specifically stated: "EPA's approach is fully consistent with the 
letter and intent of the SWDA." See 56 Fed. Reg. at 26513 (June 7, 1991 ). 
USEPA also considered both customer inconvenience and exhaustion, and cost to 
the supplier when promulgating its approach to compliance sampling frequency. 
When deciding on the regulatory approach to compliance sampling (with the 
highest frequency being once every six months), USEPA already considered 
variability in results and confirmed its approach of not requiring more frequent 
sampling. Further, in so mandating the number of samples, USEPA specifically 
found that "the number of samples required in the final rule sufficiently accounts 
for variability in lead and copper levels ... " See 56 Fed. Reg. at 26523. 

• Although 35 Ill Adm. Code 6 l l.356(e) requires that all sampling meeting the 
compliance sampling requirements be considered in calculating the 90th 

percentile, this regulatory provision is not a source of authority to mandate 
additional monitoring much less monthly compliance sampling. Further, Section 
I 9 of the Illinois Environmental Protection Act, 415 ILCS 4/ l 9 is also not a 
source of authority for imposition of monthly LCR-driven compliance sampling. 

3. Section 611.Table D lists the number and frequency of samples that are 
required. Table Dis identical in substance to Table 18 promulgated by USEPA 
in 1991. 
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• Section 61 I.TABLED Number of Lead and Copper Monitoring Sites 

System Size (Persons 
Served) 

More than I 00,000 

I 0,001-100,000 

3,30 I to l0,000 

501 to 3,300 

101 to 500 

100 or fewer 

Number of Sites 
(Standard 

Monitoring) 

100 

60 

40 

20 

10 

5 

BOARD NOTE: Derived from 40 CFR 141.86(c). 

Number of Sites (Reduced 
Monitoring) 

50 

30 

20 

IO 

5 

5 

• According to the size and status of the UP Water System, Aqua Illinois is required 
to obtain 40 samples during each six-month monitoring period. Under the 
compliance sampling plan in the Construction/Operating Permit, Aqua Illinois is 
required to obtain a minimum 40-60 compliance samples each month equating to 
240-360 compliance samples during each compliance monitoring period. 

4. The regulatory compliance sampling framework is already designed to include 
highest risk sampling sites through the site selection requirements of 35 Ill. Adm. 
Code 611.356. 
• To account for the sites with the highest risk of lead, 35 Ill. Adm. Code 611 .356 

requires suppliers to select sites based on a tiering. Aqua lllinois has roughly 80 
sampling sites on its approved list. 

• In addition to mandating monthly compliance sampling, Illinois EPA is also 
requiring Aqua Illinois to return to homes with the highest results each month 
withill the same complia11ce mo11itorillg period. Such an approach (if customer 
cooperation is obtained) theoretically and practically results in the same high 
result home being counted four times in a compliance monitoring period instead 
of once. 

• Such a sample consequence was considered and specifically rejected by USEPA 
in developing the regulatory sampling frequency and number of samples to be 
required. To be sure, EPA determined that its final rule requires a sufficie11t 
number of samples and "will catch "high levels" in the System by requiring 
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sampling at high risk sites." See 56 Fed. Reg. at 26524. Quadrupling high 
sample results during a single compliance monitoring period to "catch high 
results" is inconsistent with the overall sampling approach crafted by USEPA and 
is not necessary to carry out the purposes of the Act or Illinois LCR. 

5. By mandating both monthly compliance sampling and compliance sampling with 
a repeated focus on the sites with the highest prior results, the existing 
compliance sampling plan is causing a bias in the calculation of the 90th 

percentile used to determine whether a lead action level exceedance exists for the 
water system. 

• USEPA itself identified the bias that occurs when repeat samples are taken 
from homes within the same compliance monitoring period in its discussion of 
the promulgation of its 2021 revisions to the LCR "find and fix" follow up 
sampling requirements. Although the final rule revising the LCR requires 
multiple home sampling, EPA cautions: "[tJhe results of these "find-and-fix" 
follow up samples would be submitted to the state but would not be included 
in the system's 90th percentile calculation because multiple investigatory 
samples at locations with high lead levels would bias results." 86 Fed. Reg. 
4198, 4235 (January 15, 202 I) (Emphasis Added) 

• The formula for calculating the 90th percentile under the Illinois LCR is 
skewed when a supplier is required to take repeat compliance samples at high 
result homes during a compliance monitoring period. This is especially 
exaggerated when the sampling site locations as a whole have already been 
selected based on the highest risk of lead due to the age of the home (since 
here, the UP Water System itself does not contain lead nor are there lead 
service lines). 

• Such bias in selection and exclusion, with an exaggerated focus on high lead 
results does not benefit the purpose of the sampling, does not provide System 
customers with an accurate picture of the meaning of the 901

h percentile 
calculation as it relates to their water supply and is inconsistent with the 
regulations. 1 

6. The LCR does not require water suppliers to collect compliance samples only 
when water quality parameters (like CSMR or nitrate) present at worst case 
conditions. 

• Aqua lllinois is not currently seeking alteration to the water quality parameter 
monitoring conditions included in the Construction/Operating Permit. 

7. The Agency has never mandated the following compliance sampling plan 
elements on any other water supplier in its regulatory history: monthly 
compliance sampling; repeated collection of compliance samples from the same 

1 We note that USEPA has not imposed monthly compliance sampling at its most recent LCR lead action level 
cxcccdance case involving Benton Harbor, ML 
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high result homes within the same compliance sampling period; and/or 
compliance samples to be collected specifically during worst case water quality 
conditions of the compliance sampling period. 

• The Illinois LCR, as promulgated by the Board is an identical in substance 
rule and USEPA has specifically considered and promulgated the compliance 
sampling framework it deemed necessary and protective of human health. If 
the Agency wishes to have in place in Illinois a more stringent compliance 
sampling regime, it should go through a rulemaking process before the Illinois 
Pollution Control Board so the "more stringent than federal requirements" can 
be vetted through notice and comment for all interested stakeholders impacted 
in Illinois. 

During the 30 years since the LCR was promulgated, the frequency of compliance sampling 
during a compliance monitoring period and the number of compliance samples required to be 
taken during a compliance monitoring period have both remained unchanged. Aqua Illinois' 
requested alteration to the compliance sampling plan presented herein conforms fully with (and 
goes beyond) the applicable regulatory sampling framework developed by USEPA and 
promulgated by identical in substance rulemaking by the Board and as specifically imposed by 
the Illinqis PWS regulations. 

We look forward to working with the Agency on this SEP request as quickly as possible. As 
always, we remain available at any time to discuss any aspect of our sampling and work in 
University Park. 

Sincerely, 

(Vl~/(afa--
Melissa Kahoun 
Environmental Compliance Manager 
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I ILLINOIS t.NVIRONMENTAL t"ROTECTION AGENCY 
1021 NORTH GRANO AVENUE EAST, P.O. Box 19276, SPRINGFlnO. llllNOIS 62794-9276, (217) 782-3397 

JB PRITZKER, GOVERNOR JOHN J. KIM, DIRECTOR 

217/782-1724 

SPECIAL EXCEPTION PERMIT 

June 29, 2022 

Ms. Melissa Kahoun 
Environmental Compliance Manager 
Aqua Illinois Water Company 
I 000 South Schuyler A venue 
Kankakee, IL 6090 I 

Re: Aqua IL University Park (ILI 975030) 
Request to Modify Pennit Conditions for 007 I -FY2022 

Dear Ms. Kahoun: 

The Illinois Environmental Protection Agency (Agency) has reviewed Aqua's two letters. The 
request in both letters was to modify additional condition #6 on Construction Pennit 007 l-FY2022 
and to add a new additional condition #7. The March 24, 2022 letter was a request for supplen\ental 
pennit and was received on March 31, 2022. The March 28, 2022 letter was a request for a special 
exception pennit and was received on April I, 2022. Both letters were reviewed together and 
logged into Penn it Tracking using log number 2022-1072. 

The letters were reviewed along with the data received from the additional conditions in 
construction pennit 007 l-FY2022. Pursuant to 35 Ill. Adm. Code 602.600 the Agency has decided 
to replace all the pennit conditions to construction pennit 007 l-FY2022 for clarity and based upon 
the Lead and Copper Rule steps in the Part 61 I regulations. 

The conditions below supersede and replace the additional conditions in Construction Pennit 
007 I-FY2022. The conditions are in the same order as the construction pennit for clarity. 
Significant additions from the language in the construction pennit are underlined. 

ADDITIONAL CONDITIONS: 

I. An operating permit was required prior to feeding zinc orthophospate. The operating 
pennit for pennit number 007 l-FY2022 was issued on August 3, 2021. This Special 
Exception Penn it replaces the additional conditions in construction pennit 007 I-FY2022. 

2125 S. First Street, Champaign, IL61820 (217) 278·5800 

1101 Eastport Plaza Dr., Suite 100, Collinsville. IL 62234 (618l 346-5120 

9511 Hamson Street, Des Plaines, IL 60016 (847} 294-4000 

595 S State Street, Elgin, ll 60123 (847) 608,3131 

2309 W, Main Street, Suite 116, Marion, IL 62959 (618) 993-7200 

412 SW Washington Street, Suite D, Peoria, IL 61602 (3091671-3022 
4302 N Main Street, Rockford, ll 61103 (8151987 • 7760 

PLEASE PRINT ON RECYCLED PAPER 
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2. The zinc orthophosphate product must be NSF/ANSI 60 approved and contain a I: IO Zn 
to PO-t ratio. (Section 18 of the Act 415 I LCS 5118, 3 5 Ill. Adm. Code 602.1 14, 604.105(g) 
and Chemical Change Description dated July 15, 2021.) 

3. Optimal Water Quality Parameter (OWQP) ranges will be set after Optimal Corrosion 
Control Treatment (OCCT) is designated and the community water supply meets the lead 
action level in two consecutive six-month monitoring periods.The orthophosphate dose and 
residual shall be a minimum of 3 mg/L as PO-t. The pH range shall be 7.4 to 8.0 at the 
Central Avenue Booster Station. The zinc range shall be 0.3 - 0.5 mg/L. (Section 18 of the 
Act 415 ILCS 5/18, 35 Ill. Adm. Code 602.114, 611.351(e) and the Chemical Change 
Description dated July 15, 2021) 

4. Water quality monitoring must be conducted for the Aqua Illinois - University Park 
community water supply as described below and results submitted for each month to 
david.cook@illinois.gov within 10 days after the last day of the month. The submissions 
must include all water quality parameter monitoring done during the month including any 
monitoring not mentioned here. 

The revised water quality monitoring requirements include daily monitoring for flow and 
orthophosphate at the Cent.ral A venue Booster Pump Station, weekly monitoring for pH 
and nitrate at the Central Avenue Booster Pump Station. and quarterly monitoring at three 
locations for free chlorine, total chlorine, monochloramine, free ammonia, orthophosphate, 
pH, and alkalinity. In addition, quarterly monitoring at three locations is required for 
chloride, sulfate, CSMR ( calculated value), nitrite, nitrate, iron, manganese, and zmc. 
Quarterly monitoring at one location is required for Total Organic Carbon (TOC). 

Any water quality parameter mpnitoring conducted must be reported in a spreadsheet. The 
data are needed to set Optimal Water Quality Parameter (OWQP) ranges. This add itional 
condition expires after the Agency sets OWOP ranges. This is in addition to any monthly 
operating report requirements submitted to the Elgin Regional Office pursuant to Ill. Adm. 
Code, Title 35, Subtitle F, Section 604. t 65. (Section 18 and 19 of the Act 415 lLCS 5/ I 8 
& 19, 35 Ill. Adm. Code 602.114, 604.140, 6 I l.352(a), 6 l l.352(f), the Optimal CotTosion 
Control Treatment Evaluation Technical Recommendations for Primacy Agencies and 
Public Water Supplies, US EPA March 2016 (Updated), and the Chemical Change 
Description dated July 15, 2021) 

5. Nitrate water quality monitoring must be conducted for the Aqua Illinois - Kankakee 
entry point to the distribution system on a weekly basis and results submitted to 
david.cook@illinois.gov within t O days after the last day of the month. The nitrate water 
quality results must be reported in a spreadsheet. This additional condition expires after the 
Agency sets OWOP ranges. This is in addition to any monthly operating repo11 
requirements submitted to the Elgin Regional Office pursuant to Ill. Adm. Code, Title 35, 
Subtitle F, Section 604.165. {Section 18 and 19 of the Act 415 ILCS 5/1 8 & 19, 35 lit. 
Adm. Code 602.114, and 61 l.352(t)) 
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6. Additional condition #6 of construction permit 007 1-FY2022 is terminated by this 
Special Exception Pennit as it is duplicative to the.lead compliance monitoring requirement 
in the Agreed Interim Order. The elimination of this condition does not eliminate the 
monthly lead compliance monitoring that is required pursuant to the Agreed Interim Order. 
(PcopleoftheStateoflllinois,No.19CH 1208,November 1,2019) 

As the Agreed Interim Order requires monthly monitoring, Aqua's request to modity additional 
condition #6 is denied. The request to add a new additional condition #7 is denied, since it is moot 
based upon Agreed Interim Order that continues to require monthly lead compliance monitoring. 

Sincerely, 

David C. Cook, P.E. 
MaiJager, Pennit Section 
Division of Public Water Supplies 

cc: Donald Denault, Certified Operator 
Elgin Regional Office 
DPWS/CAS 
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Disclaimer 

This document provides technical recommendations to primacy agencies and public water 

systems (PWSs) in determining the most appropriate treatment for controlling lead and copper 

and complying with the corrosion control treatment (CCT) requirements of the Lead and 

Copper Rule (LCR) that are in place at the time of document publication.  

The statutory provisions and EPA regulations described in this document contain legally binding 

requirements. This document is not a regulation itself, nor does it change or substitute for 

those provisions and regulations. Thus, it does not impose legally binding requirements on EPA, 

states or the regulated community. This document does not confer legal rights or impose legal 

obligations upon any member of the public.  

While EPA has made every effort to ensure the accuracy of the discussion in this document, the 

obligations of the regulated community are determined by statutes, regulations or other legally 

binding requirements. In the event of a conflict between the discussion in this document and 

any statute or regulation, this document would not be controlling.  

The general descriptions provided here may not apply to a particular situation based upon the 

circumstances. Interested parties are free to raise questions and objections about the 

substance of these technical recommendations and the appropriateness of the application of 

these technical recommendations to a particular situation. EPA and other decision makers 

retain the discretion to adopt approaches on a case-by-case basis that differ from those 

described in this document, where appropriate.  

Mention of trade names or commercial products does not constitute endorsement or 

recommendation for their use.  

This is a living document and may be revised periodically without public notice. EPA welcomes 

public input on this document at any time.  
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Chapter 1: Introduction 

1.1 Purpose and Audience 

The purpose of this document is to provide technical recommendations to help primacy 

agencies and systems comply with corrosion control treatment (CCT) requirements of the Lead 

and Copper Rule (LCR), including designation of optimal corrosion control treatment (OCCT).1 

This document summarizes the regulatory requirements, and provides technical 

recommendations that can assist systems in complying with CCT steps and assist primacy 

agencies with evaluation of technical information from systems. It also includes background 

information on corrosion and CCT techniques. This document provides Excel-based OCCT 

Evaluation Templates that can be used to organize data and document decisions.  

The technical recommendations provided in this document are consistent with previously 

published corrosion control guidance (USEPA, 1992a; USEPA, 1997; and USEPA, 2003). It is not 

intended to supersede prior guidance; those resources continue to provide technical 

information that may be relevant to, and further inform, decision-making. Instead, this 

document is intended to serve as an added resource, offering supplemental information 

gleaned from recent developments in the drinking water industry’s understanding of lead and 

copper release and control. This includes: 

• Influence of oxidation-reduction potential (ORP) on lead and copper release, and 

importance of Pb(IV) compounds for systems with lead service lines (LSLs). 

• Importance of aluminum, manganese, and other metals on formation of lead scales and 

lead release. 

• Impact of physical disturbances on lead release. 

• Mechanisms and limitations of using blended phosphates for corrosion control. 

• Target water quality parameters (WQPs) for controlling copper corrosion. 

• Impacts of treatment changes, particularly disinfectant changes, on corrosion and 

corrosion control. 

EPA recognizes that research is ongoing, and that the water industry’s understanding of 

corrosion, metals release, and treatment strategies will continue to evolve. EPA will update this 

document periodically as new information becomes available and as time and resources allow. 

                                                      
1 Note that for the purposes of this document, “optimal corrosion control treatment” or “OCCT” is only used when referring to 
the requirement in section 141.80(d) of the existing LCR for primacy agencies to designate optimal corrosion control treatment. 
Section 141.2 defines optimal corrosion control treatment as “the corrosion control treatment that minimizes the lead and 
copper concentrations at users' taps while insuring that the treatment does not cause the water system to violate any national 
primary drinking water regulations.” The terms “optimal” or “optimized” may also be used in the manual to indicate the best 
conditions for preventing lead and copper from leaching into water.  
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1.2 Document Organization 

The remainder of this document is organized as follows: 

Chapter 2: Background Information provides a history of regulatory actions to reduce lead and 

copper exposure from drinking water, including efforts since the 1986 Safe Drinking Water Act 

(SDWA) Amendments to limit the amount of lead in plumbing materials. It also describes the 

sources of lead in water, including an overview of lead and copper corrosion and release 

mechanisms, and relative contribution of lead- and copper-containing materials. Lastly, this 

chapter provides an updated description of water quality and physical factors that influence 

lead and copper levels in drinking water. 

Chapter 3: Corrosion Control Treatment for Lead and Copper describes the available CCT 

methods and provides approaches that can be used to identify CCT alternatives. The chapter 

also provides technical recommendations on setting treatment dose and water quality 

conditions.  

Chapter 4: Corrosion Control Treatment Steps under the LCR reviews the CCT requirements 

under the LCR and provides additional technical recommendations for primacy agencies and 

systems to consider when meeting these requirements.  

Chapter 5: OCCT Start-Up and Monitoring provides technical recommendations on CCT start-

up, reviews requirements under the LCR and technical recommendations for follow-up 

monitoring during the first year of CCT implementation, reviews requirements for establishing 

optimal water quality parameters (OWQPs) under the LCR, and reviews LCR-required WQP and 

technical recommendations for additional corrosion control monitoring. 

Chapter 6: Impacts of Source Water and Treatment Changes on Lead and Copper in Drinking 

Water reviews the requirements in the LCR for notification and approval of a source or 

treatment change. The chapter also provides technical information on how source and 

treatment changes can affect lead and copper release.  

Chapter 7: References provides a full list of references that were used in the development of 

this document. 

These chapters are supported by several appendices: 

Appendix A provides a glossary of corrosion terms. 

Appendix B provides a lookup table for systems to determine dissolved inorganic carbon (DIC) 

based on pH and alkalinity. 

Appendix C provides technical recommendations on how to conduct investigative sampling and 

construct lead profiles to help identify the sources of lead and copper in a building water 

system. 
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Appendix D provides blank forms for data collection to support a system’s OCCT 

recommendation and/or the corrosion control study. 

Appendix E provides blank forms for systems to support OCCT recommendations to their 

primacy agencies. 

Appendix F summarizes desktop and demonstration tools that can be used by systems when 

conducting a corrosion control study. 

Appendix G provides blank forms for systems and technical recommendations for primacy 

agencies when reviewing system data and designating OWQPs. 

1.3 How to Use this Document 

Primacy agencies and systems can use the material in Chapters 2 and 3 as a technical reference 

to help understand corrosion and CCT and to evaluate CCT alternatives. Tools such as the 

flowcharts in Chapter 3 are intended for screening and are not meant to serve as substitutes for 

pilot studies and other site-specific investigations. Chapters 4 and 5 provide a review of the LCR 

regulatory requirements and provide additional technical recommendations to support primacy 

agencies and systems when a system serving 50,000 or fewer people exceeds the lead or 

copper action level (AL), or if a system increases its population to more than 50,000 and is 

subject to the CCT requirements of the LCR for the first time. Chapters 4 and 5 can also be 

useful for systems serving more than 50,000 people that previously installed CCT but have 

subsequent AL exceedances. Primacy agencies and systems can use the information in Chapter 

6 to review the regulatory requirements related to notification and approval of a source or 

treatment change. They can also use the technical information in this chapter to determine 

how treatment changes could impact lead and copper release. 

The Excel-based OCCT evaluation templates mirror the steps and tables in Chapters 4 and 5 

and Appendices D through G. Primacy agencies can use the templates to document 

circumstances around an AL exceedance and review compliance deadlines for individual 

systems. They can also use the templates to support determinations of whether or not to 

require a CCT study, what kind of study to require, and to document their decisions. The 

templates provide electronic versions of the forms in Appendices D through G. Systems can use 

the forms to organize their data and information electronically and prepare submittals to their 

primacy agencies.  
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Chapter 2: Background Information 

This chapter provides information on:  

• Regulations to control lead and copper in drinking water; 

• Sources of lead and copper; 

• Water quality characteristics that impact corrosion of lead and copper and release of 

these metals into the water; and  

• Physical and hydraulic characteristics of water systems that impact lead and copper 

release. 

2.1 Regulatory Actions to Control Lead and Copper in Drinking Water 

2.1.1 Lead and Copper Regulation 

The national primary drinking water regulation that controls lead and copper in drinking water 

is the 1991 Lead and Copper Rule (LCR) (USEPA, 1991b), as amended. In the 1991 rulemaking, 

the Environmental Protection Agency (EPA) established maximum contaminant level goals 

(MCLGs) (zero for lead and 1.3 milligrams per liter (mg/L) for copper) and action levels (0.015 

mg/L for lead and 1.3 mg/L for copper) in public water systems (PWSs). (See Exhibit 2.1 for a 

timeline of lead and copper regulations and related regulatory activities.) The lead or copper 

action level is exceeded if the concentration in more than 10 percent of water samples (i.e., the 

90th percentile level) collected after a minimum stagnation period of 6 hours is greater than the 

respective action level. Samples from residences must be collected from cold water kitchen or 

bath taps and those collected from non-residential areas must be collected from interior taps 

(§141.86(b)(2)).2 The number of samples to be collected depends on the size of the water 

system, as specified in the regulation. The 1991 LCR also established requirements that are 

triggered, in some instances, by exceedances of the action levels. These additional 

requirements include the installation and maintenance of corrosion control treatment (CCT) 

and source water monitoring/treatment, lead public education, and lead service line (LSL) 

replacement.  

                                                      
2 Unless otherwise stated, all citations are in Title 40 of the Code of Federal Regulations (CFR). 
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Exhibit 2.1: Timeline of Regulatory Actions Related to Lead and Copper 
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After the June 1991 LCR, EPA promulgated several technical amendments (USEPA, 1991c; 

USEPA, 1992b; USEPA, 1994; USEPA, 2004a) as well as more extensive revisions in January 2000 

and October 2007 (USEPA, 2000; USEPA, 2007a). The goal of the January 2000 LCR Minor 

Revisions was to streamline requirements, promote consistent national implementation, and, in 

many cases, reduce monitoring and reporting requirements (USEPA, 2000). The goal of the 

2007 LCR Short-Term Revisions was to enhance the implementation of the LCR in the areas of 

monitoring, treatment, consumer awareness, and LSL replacement, as well as to improve 

compliance with the public education requirements of the LCR (USEPA, 2007a).  

2.1.2 Control of Lead Content in Plumbing Components 

While the LCR regulates the amount of lead and copper in drinking water, the Safe Drinking 

Water Act (SDWA) also includes provisions aimed at reducing the amount of lead in plumbing 

components, which could result in lower lead levels in tap samples in the future. This section 

discusses key changes in SDWA to reduce lead in plumbing components. For additional 

information, see the references and web links provided herein.  

The 1986 SDWA Amendments established requirements to minimize the lead content in source 

materials that are used in the conveyance and treatment of drinking water. Section 1417 of the 

1986 SDWA Amendments banned the use of lead pipe and required the use of “lead-free” 

solders, fluxes, pipes and pipe fittings in the installation or repair of PWSs (also referred to as 

the “lead ban”) (USEPA, 1987). Lead-free materials were defined as: 

• Solders and fluxes with a lead content of ≤ 0.2 percent.  

• Pipes and pipe fittings with a lead content of ≤ 8.0 percent.  

The 1996 SDWA Amendments made it unlawful for anyone to introduce into commerce pipes, 

pipe or plumbing fittings or fixtures that are not lead free. The 1996 Amendments also required 

certain plumbing fittings and fixtures (endpoint devices) to be in compliance with a 

performance standard for lead release for plumbing fittings and fixtures.3 This standard was 

satisfied by NSF International/American National Standards Institute (NSF/ANSI) Standard 61, 

Section 9,4 which limited the amount of lead that can be leached from endpoint devices used 

for water intended for human consumption. After August 6, 1998, only those plumbing fittings 

and fixtures with a lead content of ≤ 8.0 percent that were in compliance with NSF/ANSI 

Standard 61, Section 9 by an ANSI-accredited certifier could be defined as “lead-free” (NSF, 

2010).5  

                                                      
3 For a summary of the 1996 Amendments revisions to the lead ban, refer to Section 118. www.congress.gov/bill/104th-
congress/senate-bill/1316. 
4 Devices specifically listed in NSF Standard 61, Section 9 include kitchen and bar faucets, lavatory faucets, water dispensers, 
drinking fountains, water coolers, glass fillers, residential refrigerator ice makers, supply stops and endpoint control valves. 
Devices that were not covered by section 9 of NSF 61 were not subject to the NSF performance-based standard, but if they 
were covered by Section 1417, they were subject to the 8.0 percent lead limit. 
5 This commerce restriction does not apply to pipes used for manufacturing and industrial processing. 
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Plumbing materials meeting the lead-free definition of ≤ 8.0 percent lead were still found to 

contribute to lead levels measured at the tap (Sandvig et al., 2008). Thus, efforts to reduce the 

lead content of materials continued, notably in the States of California, Maryland, 

Massachusetts, and Vermont. In response, manufacturers developed non-leaded alloys 

containing very low levels of lead (less than 0.25 percent lead) that can be used in the 

manufacture of brass faucets, meters, and fittings. Many utilities have also developed their own 

specifications for non-leaded components (Sandvig et al., 2007). 

In 2011, The Reduction of Lead in Drinking Water Act of 2011 (RLDWA) revised Section 1417 to:  

(1) Redefine “lead-free” in SDWA Section 1417(d) to:  

• Lower the maximum lead content of the wetted surfaces of plumbing products 

such as pipes, pipe fittings, plumbing fittings and fixtures from 8.0% to a 

weighted average of 0.25%;  

• Establish a statutory method for the calculation of lead content; and 

• Eliminate the requirement that lead-free products be in compliance with 

voluntary standards established in accordance with SDWA 1417(e) for leaching 

of lead from new plumbing fittings and fixtures.  

(2) Create exemptions in SDWA Section 1417(a)(4) from the prohibitions on the use or 

introduction into commerce for: 

• Pipes, fittings and fixtures that are used exclusively for non-potable services 

where the water is not anticipated to be used for human consumption (SDWA 

1417(a)(4)(A)); and 

• “toilets, bidets, urinals, fill valves, flushometer valves, tub fillers, shower valves, 

service saddles, or water distribution main gate valves that are 2 inches in 

diameter or larger.” (SDWA 1417(a)(4)(B)). 

A subsequent Act, The Community Fire Safety Act of 2013, signed on December 20, 2013, 

exempted fire hydrants from the new lead-free standard, and required EPA to consult with the 

National Drinking Water Advisory Council (NDWAC) on lead-free issues. Both The RLDWA and 

Community Fire Safety Act became effective on January 4, 2014. EPA has published a “Summary 

of The Reduction of Lead in Drinking Water Act and Frequently Asked Questions” that describes 

both of these Acts in more detail (USEPA, 2013).6 On January 17, 2017, EPA issued a proposed 

rule to amend EPA’s current regulations and reflect the changes to Section 1417 of SDWA as a 

result of the RLDWA. 

Although the SDWA no longer requires third-party certification, some state or local laws require 

third-party certification. In addition, third-party certification bodies or agencies may be used by 

manufacturers to inform consumers which products meet a voluntary standard. One such 

standard, NSF/ANSI 372 is consistent with the requirements of the RLDWA. A third-party 

                                                      
6 This document is available at http://nepis.epa.gov/Exe/ZyPDF.cgi/P100M5DB.PDF?Dockey=P100M5DB.PDF.  
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certification against this standard could be a useful way to identify a product as meeting the 

requirements of Section 1417. Products will bear the mark of the laboratory that has 

independently certified the product as meeting the standard. EPA published a brochure to help 

the public identify the various marks that indicate a product has been certified as lead-free to 

satisfy the new requirement of the Act: “How to Identify Lead-Free Certification Marks for 

Drinking Water System & Plumbing Materials” (USEPA, 2015a).7 EPA also recommends that 

PWSs incorporate this NSF/ANSI standard into their contract specifications for materials 

installed in their treatment and distribution systems, and to encourage their consumers to 

purchase certified products. 

2.2 Sources of Lead and Copper 

Lead and copper are rarely present in raw water sources. They are primarily present at the 

customer’s tap due to corrosion of lead and copper-based material. This section:  

• Provides an overview of chemical and physical reactions that result in lead and copper 

release into drinking water (Section 2.2.1); and 

• Discusses the relative contribution from supply lines and premise plumbing components 

(Section 2.2.2). 

2.2.1 Corrosion and Metals Release 

Corrosion in water systems is defined as the electrochemical interaction between a metal 

surface such as pipe wall or solder and water. During this interaction, metal is oxidized and 

transferred to the water or to another location on the surface as a metal ion. Depending on the 

material there are many forms of corrosion, but usually the most important for drinking water 

are: (1) uniform corrosion, where the electrochemical interaction occurs along the pipe wall, 

resulting in a relatively uniform loss of metal across the entire surface; (2) non-uniform 

corrosion, where metal is lost from a localized point, causing pitting and mounding in some 

cases; and (3) galvanic corrosion which comes from a coupling of dissimilar metals or internally 

in metallic alloys. While it is important to understand and control corrosion, the LCR is 

specifically concerned with controlling metals release (i.e., release of lead and copper) into the 

water. Metals release is a function of the reactions that occur between the metal ions released 

due to corrosion, and the physical, chemical, and biological characteristics of the water and the 

metal surface.  

The form of lead and copper released into the water can be dissolved, colloidal, or particulate 

(i.e., bound up with other compounds such as iron and aluminum). Of great importance is the 

scale that builds up naturally on the metal surface. Pipe scales can be complex and can include 

two types of compounds: (1) passivating films that form when pipe material and water react 

directly with each other; and (2) deposited scale material that forms when substances in the 

water (e.g., iron, manganese, aluminum, calcium) precipitate out or sorb to, and then build up 

                                                      
7 This document is available at http://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100LVYK.pdf.  
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on the pipe surface. Scales can have layers and are influenced by treatment history. The 

structure and compounds in the existing corrosion scale can influence the effectiveness of CCT. 

Researchers have identified many different compounds on lead pipe scales depending on water 

quality and treatment history: 

• In the absence of corrosion inhibitors, lead pipe scales are frequently dominated by 

compounds that result from the reaction of carbonate and divalent lead compounds 

(Pb++ or Pb(II)),8 such as hydrocerussite [(Pb3(CO3)2(OH)2] and cerussite (PbCO3) (Schock 

and Lytle, 2011). Plumbonacrite (Pb10(CO3)6(OH)6O) has been found to co-occur with 

Pb(II) carbonate compounds in scales and can be a predominant form in systems with 

high pH (>10) (DeSantis and Schock, 2014). Lead pipe scales may also include massicot 

and litharge (which are both forms of PbO) under higher alkalinity conditions (McNeill 

and Edwards, 2004). Carbonate containing scales are often off-white and slightly chalky 

when dry (Schock and Lytle, 2011). 

• Newer research has confirmed that Pb(IV) compounds, i.e., lead oxide (PbO2),9 can be 

the predominant compounds in lead pipe scales under highly oxidative conditions10 and 

under low organic matter conditions (Schock, 2007b; Schock, 2001; Schock and Giani, 

2004; DeSantis and Schock, 2014).  

• When orthophosphate is used, lead pipe scales are often dominated by crystalline Pb(II) 

orthophosphate compounds such as hydroxypyromorphite, Pb9(PO4)6, or Pb3(PO4)2. 

Scales in systems with blended phosphates do not follow the same trends as 

orthophosphate and seem to be influenced by calcium concentrations and phosphorus 

speciation (DeSantis and Schock, 2014).  

Copper-based scales usually include cuprite (Cu2O), cupric hydroxide (Cu(OH)2), tenorite (CuO), 

and malachite (Cu2(OH)2CO3). When orthophosphate is used, various copper phosphate scales 

may develop (Schock and Sandvig, 2006; Schock and Lytle, 2011)).  

The characteristics of the scale and its structure dictate the amount of lead or copper that is 

released into the water. If conditions favor the formation of insoluble, adherent scale (i.e., scale 

that adheres well to the pipe wall), the rate of metals release will be low. However, if scales do 

not adhere well to the pipe wall or they are very soluble, the release of metals may be greater. 

Other compounds in the water including aluminum, iron, manganese, and calcium can 

significantly influence scale formation and properties. The type of scale will also dictate how 

                                                      
8 Pb++, Pb(II), or divalent lead is the ionic form of lead that is transferred from the material to the water during the corrosion 
process.  
9 Pb++++, Pb(IV), or tetravalent lead is an ionic form of lead that forms lead oxide (PbO2), the only Pb(IV) compound that has 
been identified in lead pipe scales. Throughout this manual, Pb(IV) and PbO2 are used interchangeably. 
10 For example, systems that have a free chlorine residual of 2 mg/L or greater. See Section 2.3 for more information on how 
disinfection affects ORP of the water and how this affects the types of lead compounds in the scale. 
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susceptible it is to releasing particulate lead following physical disturbances (e.g., infrastructure 

work).  

2.2.2 Lead and Copper-Containing Material 

The main sources of lead and copper in drinking water are the materials used for supply pipes 

from the water main to the building (also called “service lines”) and premise plumbing. These 

include lead and copper pipe, lead-based solder, and brass materials used in faucets and 

fittings.11 Exhibit 2.2 shows plumbing components that may be potential sources of lead.12  

Researchers have performed various studies to identify the relative contribution of these 

materials to lead and/or copper levels measured at the tap in standing samples (Gardels and 

Sorg, 1989; Lytle and Schock, 1996; Kimbrough, 2001; Kimbrough, 2007; Sandvig et al., 2008; 

Kimbrough, 2009). They have found that LSLs contribute a significant percentage of the lead in 

samples collected at the tap (under normal household usage conditions), and that brass may 

also be a significant source of lead and copper depending on the quality of the drinking water 

and the composition of and manufacturing process for the brass faucet or fitting. There are, 

however, many different types of alloys used in brass faucets and fittings. Each may react 

differently under different water qualities and chemistries, as well as water use patterns, which 

makes it difficult to identify specific brass components that might cause problems with respect 

to lead and/or copper release in any given PWS. Appendix C provides methods for diagnostic 

monitoring that can help pinpoint the source of lead for a specific building. 

                                                      
11 Prior to the 1986 SDWA Amendments, 50:50 lead:tin solder could be used for potable applications. Brass alloys comprised of 
various amounts of copper and lead are used to manufacture pipes, pipe fittings, plumbing fittings, and fixtures (e.g., faucets 
and meters). As discussed in Section 2.1.2, the RLDWA of 2011 further limits the allowable lead content of these materials.  
12 Although the water utility often owns the portion of the supply pipe from the water main to the property boundary, the 
homeowner generally owns the portion from the property boundary or meter to the home and is responsible for premise 
plumbing. This makes lead and copper unique contaminants in that their source is under the control of the individual customer 
(except in the case of the portion of a LSL owned by the water utility). 
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Exhibit 2.2: Typical Water Service Connection that May Provide Sources of Lead (Sandvig et 
al., 2008) 

Copper pipe may be used for both the supply pipe (service line) and the interior piping. Brass 

fixtures typically are 60 – 90 % copper by weight. Copper release depends on water quality 

conditions (particularly pH, dissolved inorganic carbon (DIC), and oxidation-reduction potential 

(ORP)), the age of the copper pipe, and how long the water has been in contact with the pipe. 

Copper release is typically higher in newer copper plumbing (Cantor et al., 2000; Kimbrough, 

2007; Schock and Lytle, 2011). The amount of time required for copper pipes to passivate (i.e., 

no longer release copper into the water) is highly dependent on water quality, particularly pH, 

alkalinity, and DIC.  

New research has shown that iron and manganese can adsorb other metals such as lead. 

McFadden et al. (2011) showed that lead released from LSLs was adsorbed onto galvanized iron 

pipe in homes. Another study showed that iron- and manganese- rich scale provided a source of 

lead for more than four years after LSLs were fully removed (Schock, Cantor, et al., 2014). Thus, 

lead released “upstream” (e.g., from an LSL) can accumulate in these scales, providing a long-

term source of lead even after LSLs and other lead-containing materials are removed. Residual 

aluminum in the finished water from the coagulation treatment step can also affect the type 

and stability of scales formed within LSLs (Schock, 2007b).  

2.3 Water Quality Factors Affecting Release of Lead and Copper  

New research conducted in recent years has continued to show the influence and importance 

of water quality on lead and copper levels in drinking water. Water quality can affect the rate of 

corrosion of lead and copper materials, the formation and characteristics of scales that form on 

lead and copper based materials, and ultimately, the release of metals into the water. New 
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findings have shed light on the effects on lead and copper levels of natural organic matter 

(NOM) and metals including iron, aluminum, and manganese. Alkalinity, pH, DIC, and corrosion 

inhibitors remain critical parameters that directly impact lead release. In addition, new research 

has shown the importance of ORP in certain types of waters.  

Understanding the water quality conditions that impact the release of lead and copper in 

drinking water provides a foundation for making effective treatment decisions. This section 

describes the following parameters, how they can be measured or approximated, and how they 

can affect lead and copper release in drinking water: 

• Alkalinity, pH, and DIC.  

• Corrosion inhibitors.  

• Hardness (calcium and magnesium). 

• Buffer Intensity. 

• Dissolved oxygen (DO). 

• Oxidation reduction potential (ORP). 

• Ammonia, chloride, and sulfate. 

• Natural organic matter (NOM). 

• Iron, aluminum, and manganese. 

2.3.1 pH, Alkalinity and DIC 

The pH of water is a measure of its acidity, otherwise known as its hydrogen ion concentration 

(H+ or H3O+). Alkalinity is the capacity of water to neutralize acid. It is primarily the sum of 

carbonate, bicarbonate, and hydroxide anions in the water as shown in Equation 1 (Stumm and 

Morgan, 1981).  

Alkalinity = 2CO3
2- + HCO3

- + OH- – H+      Equation 1 

DIC is an estimate of the total amount of inorganic carbon as shown in Equation 2 (Stumm and 

Morgan, 1981). 

DIC = CO2 + H2CO3 + CO3
2- + HCO3

-      Equation 2 

Alkalinity and DIC are closely related. Most alkalinity comes from bicarbonate and carbonate 

ions in the water. Although water operators are more familiar with alkalinity, DIC is the 

parameter more closely related to corrosion because it directly measures the available 

carbonate species in the water that can react with lead and copper to form the passivating 

scales. The water’s pH influences many other corrosion-related parameters (i.e., buffer 

capacity, alkalinity, ORP) and has a large influence on corrosion inhibitor effectiveness.  

It is best to measure pH in the field at the time of sample collection using a calibrated 

instrument. EPA Method 150.1 emphasizes the importance of proper sampling technique - the 

pH of highly purified waters and the pH of waters that are not in equilibrium with the 

atmosphere are subject to changes as dissolved gases are either absorbed or desorbed. To 
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minimize these impacts, EPA recommends filling sampling containers completely and keeping 

them sealed prior to analysis (USEPA, 1982). Alkalinity is commonly measured by a certified 

laboratory and reported as mg/L as calcium carbonate (CaCO3). DIC cannot be measured but 

can be predicted based on the pH, alkalinity, ionic strength, and temperature of the water, 

using the table in Appendix B. DIC is usually reported in mg/L as carbon (mg/L as C).There are 

optimal ranges of pH and DIC that result in the greatest formation of insoluble compounds in 

the scale, and in this way prevent the release of lead and copper. See Chapter 3 for technical 

recommendations on adjusting pH/alkalinity/DIC to prevent lead and copper release.  

The pH, alkalinity, and DIC of water can be highly variable within the distribution system. The 

pH can fluctuate due to interactions between water and pipe material, microbiological activity, 

and changes in disinfectant residual. The water’s ability to resist changes in pH is called its 

buffering capacity (also called buffer intensity). The carbonate and bicarbonate ions in the 

water provide this buffering; see Section 2.3.4 for additional information.  

Regardless of the specific treatment used, understanding the pH and DIC range throughout a 

distribution system is an important part of maintaining corrosion control and minimizing the 

release of lead and copper. 

2.3.2 Corrosion Inhibitors 

Corrosion inhibitors are used not only to control lead and copper release, but also to prevent 

corrosion of iron pipe and other metals in the distribution system. The most common corrosion 

inhibitors used by water systems are phosphate-based, which means they have 

orthophosphate (PO4
3-) in their formulation. Silicate-based corrosion inhibitors, which are 

mixtures of soda ash and silicon dioxide, have been used in a few cases.  

Orthophosphate is commonly used for lead and copper control. Polyphosphates, which are 

polymers containing linked orthophosphate ions in various structures are used mainly for 

sequestering iron and manganese. They work by binding or coordinating the metals into their 

structures so they cannot precipitate on sinks or clothes. Polyphosphates can also sequester 

lead and copper, keeping them in the water and actually increasing the risk of exposure. 

Polyphosphates can revert to orthophosphate in the distribution system, but it is difficult to 

predict if and when this occurs. Research has confirmed that polyphosphates are generally not 

effective on their own for controlling the release of lead and copper (Holm and Schock, 1991; 

Cook, 1992; Dodrill and Edwards, 1995; Cantor et al., 2000). Blended phosphates, which contain 

a mixture of orthophosphate and polyphosphate, have been used for corrosion control and to 

sequester iron and manganese. Silicate-based inhibitors have been shown to successfully 

reduce lead and copper levels in first draw-samples at the tap (Schock, Lytle, et al., 2005), but 

their full-scale use has been limited. 

See Chapter 3 for additional technical recommendations on using orthophosphate, blended 

phosphates, and silicate-based corrosion inhibitors for controlling lead and copper release. 
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2.3.3 Hardness (Calcium and Magnesium) 

Hardness is primarily the sum of calcium and magnesium in water. It is a common water quality 

parameter measured in the laboratory and is typically reported as mg/L as CaCO3 (calcium 

carbonate).  

If finished water has high hardness, increasing the pH to control lead release can cause calcium 

carbonate precipitation, or scaling, in the distribution system. The Langelier Saturation Index 

(LSI), and other calcium carbonate-related indices such as the Ryznar Index and calcium 

carbonate precipitation potential (CCPP), can be used as indicators of scaling conditions (Schock 

and Lytle, 2011).13 It is critical to note that, while these indices can be used to predict scaling 

potential as an adverse secondary impact of pH or alkalinity adjustment, they have no value as 

corrosivity indictors and should not be used to evaluate lead or copper control. The LSI is only 

important insofar as it provides information regarding the amount of pH adjustment that can 

be employed without causing precipitation.  

In addition to contributing to scaling, calcium may be a particularly important component of 

scales laid down by blended phosphate corrosion inhibitors. See Chapter 3 for more 

information.  

2.3.4 Buffer Intensity 

Buffer intensity (also called buffer capacity) is a measure of the water’s resistance to changes in 

pH, either up or down. It is defined as the concentration of base required to raise the pH one 

unit and has units of moles/L/unit pH. Buffer intensity depends on the alkalinity, DIC, and pH of 

the water. Exhibit 2.3 shows the relationship of pH and buffer intensity at different DIC values, 

with the highest buffer intensity at a pH of approximately 6.3 and minimum intensity at pH 

values between 8.0 and 8.5. Thus, waters with pH between 8 and 8.5 and low DIC (less than 

about 10 mg/L as C) have low buffer intensity and may have more variable pH within the 

distribution system, whereas waters outside this pH range will have higher buffer intensity and 

may exhibit less variability in pH levels in the distribution system. Increasing DIC in waters with 

pH values in the 8 – 8.5 range will not result in appreciable increases in buffer intensity. 

Additional buffer intensity may result when phosphate or silicate chemicals are dosed at a high 

concentration relative to DIC.  

                                                      
13The LSI is defined as the comparison between the measured pH of the water with the pH the water would have at saturation 
with CaCO3. 
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Exhibit 2.3: Buffer Intensity as a Function of pH at Different DIC Values (Clement and Schock, 
1998, Figure 1) 

2.3.5 Dissolved Oxygen 

Oxygen is slightly soluble in water, seldom reaching dissolved concentrations above 15 mg/L. In 

ground water, DO can vary depending on the geochemistry and hydrogeology of the aquifer. 

Deep ground water or shallow ground water in areas where the recharge area has silty or 

clayey soils may have no DO. Shallow ground water in areas with fractured rock or sandy soils 

may contain higher concentrations of DO. Surface waters are generally more oxygenated, 

especially flowing sources (i.e., rivers). Stagnant water and waters with low DO content, 

however, can create oxygen-deficient conditions in some cases. The DO concentration depends 
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on water temperature, but typical well-aerated water will have a DO concentration of about 8 

or 9 mg/L. DO concentrations can be measured in the field using a calibrated DO meter. 

DO concentration affects the solubility of iron, manganese, lead, and copper. Some ground 

water systems add dissolved oxygen through aeration processes to oxidize iron and manganese 

so that they can be removed through precipitation. Increasing DO in the water can increase 

copper corrosion, converting Cu(I) to Cu(II). However, water with high DO levels may provide 

corrosion benefits under some circumstances, by facilitating the production of different and 

more protective lead oxide scales than would have been formed under low DO conditions (see 

Section 2.3.6 on Oxidation-Reduction Potential for more information).  

2.3.6 Oxidation-Reduction Potential 

Oxidation-reduction potential, also called redox potential or ORP, is the electric potential 

required to transfer electrons from one compound (the oxidant) to another compound (the 

reductant). It is considered a quantitative measure of the state of oxidation in water treatment 

and distribution systems. Like pH, ORP is a fundamental characteristic of aqueous systems and 

affects how water interacts with solid substances such as metal pipe material. It is commonly 

measured using a platinum reference electrode and reported in units of volts (V) or millivolts 

(mV). Measured ORP values are often normalized with respect to the standard hydrogen 

electrode and reported as electric potential (Eh) by taking into account a material-specific 

conversion factor, generally provided by the electrode manufacturer or found in reference 

textbooks (Copeland and Lytle, 2014). 

ORP varies with pH, temperature, and DIC, but is fundamentally driven by the type and 

concentration of disinfectant in the water (e.g., chlorine or chloramines) and the DO 

concentration. Laboratory studies by James et al. (2004) and Copeland and Lytle (2014) showed 

that ORP values are highest for free chlorine and chlorine dioxide, and that ORP decreases with 

increasing pH from 7 to 9, regardless of the oxidant used. Copeland and Lytle (2014) found an 

Eh range of 0.51 V (no disinfectant and pH of 9) to 1.02 V (chlorine disinfection and a pH of 7). In 

general, the influence of free chlorine on ORP is much greater than that of DO. As a result, for 

systems using a free chlorine residual in the distribution system, DO’s influences on ORP are 

minor.  

Under certain conditions, ORP can have a dramatic impact on lead release. Exhibit 2.4 shows 

the theoretical Eh and pH conditions that favor different dissolved and solid forms of lead. The 

hatched areas represent lead solids, and the un-hatched areas are lead complexes that are in 

solution. It is important to note that Eh-pH diagrams are based on theory, and the positions of 

the boundaries can vary depending upon the data used to construct them. Thus, these 

diagrams should be used to understand relationships and interpret field data, and not for 

predicting lead release. 

Exhibit 2.4 shows that Pb(II) solids exist theoretically at low Eh values at typical pH levels in 

drinking water. At higher Eh values (> 0.7 V) and in the absence of corrosion inhibitors or other 
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interfering surface deposits, PbO2 (a Pb(IV) solid) could form on lead pipe surfaces. PbO2 is 

insoluble and would prevent lead from being released to the water. Water quality changes that 

cause a reduction in pH or ORP from a change in disinfection practices (e.g., switching from 

chlorine to chloramines in the distribution system), however, can cause PbO2 to convert to 

Pb(II) compounds and release lead into the water. 

The high Eh values needed for PbO2 formation may be found in systems that have a high 

chlorine residual (i.e., > 2 mg/L as free chlorine) for extended periods of time. PbO2 has been 

observed to form between pH 7 and 9.5, with formation occurring more quickly at higher pH 

values. Field testing has shown that the amount of lead released from PbO2 scales is very low 

and close to lead levels for non-lead pipes (Schock, Triantafyllidou, et al., 2014; Triantafyllidou 

et al., 2015).  

 

Exhibit 2.4: Eh-pH Diagram for a Lead-Water-Carbonate System. DS oxidant demand in upper 
box is ‘distribution system oxidant demand’ (Schock, 2007a; provided by author) 
 

2.3.7 Ammonia, Chloride, and Sulfate 

Excess ammonia (NH3) may occur in the distribution system due to elevated source water 

ammonia levels and/or if the system uses chloramines for disinfection. The presence of excess 

ammonia can lead to nitrification in the distribution system. Nitrification occurs when nitrifying 

bacteria convert ammonia into nitrite and nitrate, which may lower the pH and alkalinity of the 

water. This can accelerate brass corrosion and cause problems with lead release (Uchida and 
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Okuwaki, 1999; Douglas et al., 2004). Ammonia may also form compounds with lead and 

copper, which can interfere with the effectiveness of CCT.  

Research has shown that the ratio of chloride (Cl-) to sulfate (SO4
2-) in the water can be an 

indicator of potential lead release. An evaluation of LCR tap sampling data from 12 drinking 

water utilities collected as part of a Water Research Foundation (WRF) project found that all of 

the water systems with chloride-to-sulfate ratios less than 0.58 met the 90th percentile action 

level for lead, whereas only 40 percent of the systems with chloride/sulfate ratios greater than 

0.58 met the lead action level (Reiber et al., 1997). More recent research has shown that that 

lead leaching increased when the chloride-to-sulfate mass ratio approached 0.4 to 0.6 (Nguyen 

et al., 2010; Nguyen et al., 2011); however, further increasing the chloride-to-sulfate mass ratio 

above 0.7 may not necessarily be an indicator of increased lead release (Wang et al., 2013). 

Lower chloride-to-sulfate ratios may be indicative of lower lead release due to the formation of 

an insoluble sulfate precipitate with lead. Higher ratios may result in the formation of a soluble 

chloride complex, where lead is galvanically connected to another metal such as copper 

(Nguyen et al., 2010; 2011).  

The chloride and sulfate content in water can change with a switch from sulfate-based 

coagulants (such as aluminum sulfate (alum) and ferric sulfate) to chloride-based coagulants 

(such as ferric chloride). Conversely, a change from ferric chloride to alum may increase the 

sulfate content in the water, potentially reducing lead release. Other scenarios that may affect 

lead release by altering the chloride and sulfate concentration in the water (and hence the 

chloride-to-sulfate mass ratios) include blending of desalinated seawater, using anion 

exchange, or brine leaks from on-site hypochlorite generators (Nguyen et al., 2010; 2011). 

Galvanic connections and galvanic corrosion can occur in the distribution system with the use of 

lead solder on copper pipes, or from partial lead line replacements (Oliphant, 1983; Gregory, 

1985; Reiber, 1991; Singley, 1994; Lauer, 2005; Nguyen et al., 2010; Triantafyllidou and 

Edwards, 2011; Clark et al., 2013; Wang et al., 2013).  

2.3.8 Natural Organic Matter 

NOM is a complex mixture of organic compounds that occur in both ground and surface water 

sources, but are more prevalent in surface water. NOM is difficult to measure, so utilities often 

use UV254 (specific absorption, the ratio of UV absorption to organic carbon concentration) as a 

surrogate (APHA, AWWA, and WEF, 2005). 

The impact of NOM on metals release is unclear. NOM in finished water can help form the 

protective films that reduce corrosion, but it has also been shown to react with corrosion 

products to form soluble complexes with lead, which may increase lead levels in the water 

(Korshin et al., 1996, 1999, 2000, 2005). Organic matter can also provide nutrients for 

microorganisms, exacerbating problems with biofilm growth and depleting chlorine residuals. 

This additional microbial growth can cause microbially-induced copper corrosion (pinhole leaks) 
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through localized decreases in pH or, in the case of sulfate-reducing bacteria, through the 

formation of sulfide (Schock and Lytle, 2011).  

2.3.9 Iron, Manganese, and Aluminum 

Iron and manganese are present in many ground water sources and in the lower depths of 

some thermally stratified lakes and reservoirs. While there is no health-based maximum 

contaminant level for these metals, EPA has established secondary maximum contaminant 

levels (SMCLs) for iron and manganese of 0.3 mg/L and 0.05 mg/L, respectively. These SMCLs 

are based on aesthetic issues (red water, staining of clothing). While aluminum occurs naturally 

in groundwater and soil due to the erosion of aluminum-bearing minerals (USEPA, 2006a), it is 

more frequently found in drinking waters treated with alum for coagulation. It can also be an 

impurity in lime. Aluminum can color water, so EPA has set a SMCL of 0.05 to 0.2 mg/L.14 Iron, 

manganese, and aluminum are common water quality parameters that can be measured by a 

certified laboratory. 

Systems that increase pH for lead and/or copper control may experience black or red water 

complaints due to oxidation of iron and manganese in the distribution system. Iron and 

manganese removal at the treatment plant, or possibly the use of sequestering agents or 

silicates, can be used in these cases (see Chapter 3 for more information).  

New research has shown that manganese and iron can react with dissolved lead and form 

deposits on lead service lines and other pipes in premise plumbing. In the well-studied case of 

Madison, WI, manganese that accumulated on pipe scales (up to 10 percent by weight of scale 

composition) captured dissolved lead and later released it back into the drinking water (Schock, 

Cantor, et al., 2014). Manganese can also interfere with the formation of PbO2 and other 

passivating films (Schock, Cantor, et al., 2014).  

Aluminum can interfere with orthophosphate effectiveness by forming aluminum phosphate 

precipitates, which reduce the amount of orthophosphate available for lead and copper 

control. Aluminum phosphate precipitates also have the potential to form scales on the interior 

of piping systems that may reduce the effective diameter of the pipes, resulting in loss of 

hydraulic capacity and increases in system headloss and operational costs (AWWA, 2005). 

The 2006 EPA Report, Inorganic Contaminant Accumulation in Potable Water Distribution 

Systems notes that, “Based on scale sample analysis from 10 water utilities that practice alum 

coagulation, Snoeyink et al. (2003) confirmed that aluminum is frequently a major component 

of lead pipe scale” (USEPA, 2006a). These scales, however, are generally not as stable 

compared to orthophosphate scales and are prone to sloughing with changes in flow or water 

quality, or when lead service lines are physically disturbed during routine maintenance and 

                                                      
14 “While EPA encourages utilities to meet a level of 0.05 mg/l for aluminum where possible, the Agency still believes that 
varying water quality and treatment situations necessitate a flexible approach to developing the SMCL. What may be 
appropriate in one case may not be appropriate in another. Hence, a range was developed for the aluminum SMCL.” (USEPA, 
1991a). 
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repair activities. These dislodged scales can release metals that may become entrapped in the 

interior (premise) plumbing and/or the faucet screen, potentially increasing lead and copper 

levels in the water (Schock, 2007b). 

2.4 Physical and Hydraulic Factors Affecting Release of Lead and Copper 

In addition to water quality parameters, physical factors such as pipe disturbances, hydraulics, 

water use, and water temperature can affect lead and copper levels at the customer’s tap. 

Understanding these factors can help primacy agencies and systems interpret lead and copper 

data and evaluate the effectiveness of OCCT.  

2.4.1 Physical Disturbances 

Field sampling has shown that physical disturbances to LSLs related to infrastructure work can 

result in lead release. Del Toral et al. (2013) found that most lead sampling results above the 

LCR lead action level of 0.015 mg/L occurred at sites with physical disturbances compared to 

undisturbed sampling sites.15 Lower water usage at the disturbed sites may have also been a 

factor in the higher lead levels found. 

Any physical disturbance to the premise plumbing system, from service to tap, can cause lead 

particulate release. Physical disturbances resulting in lead particulate release can occur during: 

• Meter installation or replacement. 

• Auto-meter-reader installation. 

• Service line repair or partial replacement. 

• External shut-off valve repair or replacement. 

• Significant street excavation directly in front of the house. 

• Repair or replacement of home plumbing fixtures or piping. 

When any part of a home plumbing system is drained for repair work, or when infrastructure 

upgrades or repairs are completed (e.g., main breaks), air may get into the lines and scour 

deposits from the service lines to the tap. Tap flushing to remove air bubbles can disrupt pipe 

scales and release lead, copper and other accumulated material in the scales. 

2.4.2 Hydraulic Factors 

High water velocity can help reduce lead and/or copper by transporting the corrosion inhibitor 

to pipe surfaces at a higher rate; however, in some cases it can increase lead and/or copper 

corrosion by increasing the rate at which the oxidants in water come into contact with the 

metal surface. High water velocity can cause corrosion in copper pipes, and can also mobilize 

loosely adherent scale and cause sporadic lead release (Schock, 1999). Low water velocity in 

                                                      
15 Sampling included first draw and lead profile sampling. The percent of samples with lead levels greater than 0.015 mg/L was 
36% for sites with known disturbances (13 sites and 327 samples), 37 % for indeterminate sites where the disturbance could 
not be verified (2 sites, 81 samples), and 2% for undisturbed sites (16 sites, 372 samples).  

R 000046



 

OCCT Evaluation Technical Recommendations for  

Primacy Agencies and Public Water Systems 21 

 

areas of low water usage can reduce the effectiveness of the corrosion control inhibitor in 

forming a passivating scale. Increased water age due to less frequent use can cause water 

quality changes such as reductions in pH and loss of free chlorine residual that could exacerbate 

corrosion as well as microbial problems. 

Other hydraulic factors that can affect lead and copper release into the customer’s service line 

or a building’s plumbing include flow reversals and hydraulic pressure transients. Pressure 

transients may occur when valves are closed to perform maintenance (Friedman et al., 2010) or 

due to backflow from a cross connection. Residential backflow is more common than previously 

thought, according to a recent study that identified backflow events in 5 percent of homes with 

backflow sensing meters (Schneider et al., 2010). Hydraulic pressure transients may occur when 

there are sudden changes in water velocity due to valves slamming shut, power outages, or 

pump start/stop cycles (Friedman et al., 2010). 

2.4.3 Water Use 

The effectiveness of corrosion control inhibitors depends on delivery of the inhibitors to the 

pipe wall to form the passivating scale. Reductions in water use may adversely affect this 

process. Also, as stated above, increased water age from less frequent use can cause water 

quality changes, such as reductions in pH and loss of free chlorine residual, that can exacerbate 

corrosion as well as microbial problems. 

2.4.4 Water Temperature 

Water temperature effects are complex and depend on the water chemistry and type of 

plumbing material. More lead is often mobilized during warmer weather seasons, although 

temperature effects can vary depending on water quality conditions and plumbing 

configuration. For example, as reported by Schock and Lytle (2011), orthophosphate reacts 

more quickly at higher temperatures, so reduction in lead levels may take longer in colder 

months than in warmer months. Higher temperature can also exacerbate copper corrosion, 

although elevated temperature has been found in some instances to facilitate a better 

passivating copper pipe scale (Schock and Lytle, 2011).  

Seasonal changes in water temperature can result in significant changes in water quality and 

can impact lead and copper release. Because of the many reactions happening in the 

distribution system, it is difficult to generalize temperature’s impacts. Water systems should 

collect water quality and lead and copper data throughout the year to determine their own 

trends.  
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Chapter 3: Corrosion Control Treatment for Lead and Copper 

This chapter provides technical information on available corrosion control treatment (CCT) 

methods for lead and copper (Section 3.1), technical recommendations for identifying 

treatment alternatives for individual systems (Section 3.2), and technical recommendations for 

identifying target water quality and dosages for treatment alternatives (Section 3.3). The 

information in this chapter can be used to support systems and primacy agencies in meeting 

CCT requirements of the Lead and Copper Rule (LCR). Note that this chapter provides 

background information and technical recommendations - see Chapters 4 and 5 for a review of 

the required CCT steps under the LCR and when CCT requirements apply.  

3.1 Available Corrosion Control Treatment Methods 

Alkalinity and pH adjustment have been used by many systems for corrosion control. The 

discussion of this method is expanded in this section to include dissolved inorganic carbon (DIC) 

adjustment because all three parameters are a better indicator of corrosion control 

effectiveness than pH and alkalinity alone.  

Phosphate-based corrosion inhibitors have been widely used to control lead and copper 

release. Their applications for corrosion control have been updated in this chapter to include 

more recent information on chemical formulations, optimal pH ranges, and limitations to their 

use.  

Information on the use and effectiveness of silicate-based corrosion inhibitors continues to be 

limited and more research is needed. They may be effective in reducing lead and copper release 

in some cases, however, so they are included as a treatment technique in this chapter.  

Calcium hardness adjustment is not discussed in this chapter because newer research has 

shown that calcium carbonate films only rarely form on lead and copper pipe and are not 

considered an effective form of corrosion control (Schock and Lytle, 2011; Hill and Cantor, 

2011). Calcium hardness is important, however, in evaluating the amount of pH adjustment 

that can be made without causing calcium carbonate precipitation and resultant scaling 

problems in the distribution system. 

New research has found that lead service lines (LSLs) with PbO2 scales can have very low lead 

release (levels as low as or lower than those found when orthophosphate treatment is used 

(Schock, Cantor, et al., 2014; Triantafyllidou et al., 2015)). This new information has significant 

implications for management of treatment and distribution systems to minimize the release of 

lead. Questions remain, however, on how systems and primacy agencies can ensure that 

disinfectant residuals required for the formation and maintenance of PbO2 scales are 

maintained in LSLs throughout the distribution system. This may be a particular challenge with 

homes that go unoccupied for an extended period of time. Therefore, formation of PbO2 scale 

is not included in this section as a corrosion control technique. If systems have PbO2 scales, 
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they should be very careful about making disinfection changes (see Chapter 6 for more 

information).  

The remainder of this sub-subsection describes the specific chemical/physical methods that can 

be used for pH/alkalinity/DIC adjustment, phosphate-based corrosion inhibitors, and silicate-

based corrosion inhibitors. 

3.1.1 pH/Alkalinity/DIC Adjustment 

As noted in Chapter 2, there are ranges of pH, alkalinity, and DIC that result in formation of 

insoluble compounds in the scale and in this way prevent the release of lead and copper (see 

Section 3.3.1 for recommended target pH/alkalinity/DIC ranges). Adjustment of 

pH/alkalinity/DIC can be accomplished by chemical or non-chemical means. Typical chemicals 

used for pH/alkalinity/DIC adjustment for corrosion control are listed in Exhibit 3.1. Additional 

information and guidance on pH adjustment methods are provided in USEPA (1992a) and Hill 

and Cantor (2011). 

In addition to chemical methods, pH/alkalinity/DIC adjustment can be accomplished using 

limestone contactors or aeration. Limestone contactors, which are enclosed filters containing 

crushed high-purity limestone, have been used at small systems because they are relatively 

easy to operate. As the water passes through the limestone, the limestone dissolves, raising the 

pH, alkalinity, DIC, and calcium of the water. An empty bed contact time of 20 to 40 minutes is 

typically used to optimize pH and alkalinity adjustment. If a high pH is needed, other media 

types (e.g., dolomite, dolomitic materials) may be available regionally. The pH can be hard to 

control in limestone contactors and can depend on initial water quality and type of limestone 

used. When using limestone contactors, it is important to limit influent water quality to 

properly control effluent water chemistry. Suggested values for the influent are pH < 7.2, 

calcium < 60 mg/L, and alkalinity < 100 mg/L (Hill and Cantor, 2011). For influent pH > 7.2, 

carbon dioxide can be added prior to the contactors. Limiting iron, manganese, and aluminum 

is also recommended to prevent filter fouling. Limestone contactors can also be used for iron 

removal but require backwash capabilities to remove iron that accumulates on the limestone. 

Recommendations on the design and application of limestone contactors can be found on the 

following Environmental Protection Agency (EPA)-funded website www.unh.edu/wttac/

WTTAC_Water_Tech_Guide_Vol2/limestone_intro.html. Calcite filters are a similar treatment 

that operate using the same principles as limestone contactors, except that they use a finer 

material that is housed in a cartridge. For the purposes of this document, “limestone contactor” 

is the generic term used to represent any filtration process of calcite-containing material used 

to add pH, alkalinity, and DIC to the water.  

Aeration is a non-chemical method for adjusting pH where air is introduced into the water. 

Aeration is the only method that reduces excess DIC by removing carbon dioxide, which results 

in an increase in pH. Aeration systems include Venturi injector systems, tray systems, packed 

tower systems, and diffuse bubble systems. They can be designed to remove other constituents 
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such as iron, manganese, radon, volatile organic compounds (VOCs) and hydrogen sulfide (H2S). 

Aeration is most effective when there is an adequate carbon dioxide concentration in the water 

(4 - 10 mg/L CO2), and the pH is < 7.2 (Spencer and Brown, 1997; Lytle et al., 1998; Spencer, 

1998; AWWA, 1999; Schock et al., 2002; AWWA, 2005). 

Exhibit 3.1: Typical Chemical Processes for pH/Alkalinity/DIC Adjustment 

Chemical Use Composition Alkalinity 

Change 

DIC 

Change1 

Notes 

Baking Soda, 
NaHCO3 
(sodium 
bicarbonate) 

Increases 
alkalinity with 
moderate increase 
in pH. 

98% purity. Dry 
storage with 
solution feed.2 

0.60 mg/L as 
CaCO3 
alkalinity per 
mg/L as 
NaHCO3 2, 3, 4 

0.14 mg/L 
as C per 
mg/L as 
NaHCO3 

Good alkalinity 
adjustment chemical 
but expensive.2 

Carbon 
Dioxide, CO2 

Lowers pH. 
Converts 
hydroxide to 
bicarbonate and 
carbonate species. 

Pressurized gas 
storage. Fed 
either through 
eduction or 
directly.2 

None 2 0.27 mg/L 
as C per 
mg/L as 
CO2 

Can be used to 
enhance NaOH or 
lime feed systems.2 

Caustic 
Potash, KOH 
(potassium 
hydroxide) 

Raises pH. 
Converts excess 
carbon dioxide to 
carbonate 
alkalinity species. 

KOH is available 
as a 45% 
solution.5 

Has a low freezing 
point and may be 
stored at higher 
concentrations. 

0.89 mg/L as 
CaCO3 
alkalinity per 
mg/L as KOH 3, 

4 

None pH control is difficult 
when applied to poorly 
buffered water.5 

Is a hazardous 
chemical, requires 
safe handling and 
containment areas. 

Caustic Soda, 
NaOH 
(sodium 
hydroxide) 6 

Raises pH. 
Converts excess 
carbon dioxide to 
carbonate 
alkalinity species. 

93% purity liquid 
bulk, but generally 
shipped and 
stored at < 50% 
purity to prevent 
freezing.2 

1.25 mg/L as 
CaCO3 
alkalinity per 
mg/L as NaOH 

3, 4 

None pH control is difficult 
when applied to poorly 
buffered water.2 

Is a hazardous 
chemical, requires 
safe handling and 
containment areas. 

Hydrated 
Lime, 
Ca(OH)2 
(calcium 
hydroxide) 7 

Raises pH. 
Increases 
alkalinity and 
calcium content 
(i.e., hardness). 

95 to 98% purity 
as Ca(OH)2. 74% 
active ingredient 
as CaO. Dry 
storage with slurry 
feed.2 

1.35 mg/L as 
CaCO3 
alkalinity per 
mg/L as 
Ca(OH)2 3, 4 

None pH control is difficult 
when applied to poorly 
buffered water. Slurry 
feed can cause 
excess turbidity. O&M 
is intensive.2 

Potash, 
K2CO3 
(potassium 
carbonate) 

Increases 
alkalinity with 
moderate increase 
in pH. 

Dry storage with 
solution feed.5 

0.72 mg/L as 
CaCO3 
alkalinity per 
mg/L K2CO3 3, 4 

0.09 mg/L 
as C per 
mg/L as 
K2CO3 

More expensive than 
soda ash but more 
soluble and easier to 
handle.5 

R 000050



 

OCCT Evaluation Technical Recommendations for  

Primacy Agencies and Public Water Systems 25 

 

Chemical Use Composition Alkalinity 

Change 

DIC 

Change1 

Notes 

Soda Ash, 
Na2CO3 
(sodium 
carbonate) 

Increases 
alkalinity with 
moderate increase 
in pH. 

95% purity. Dry 
storage with 
solution feed.2 

0.94 mg/L as 
CaCO3 
alkalinity per 
mg/L as 
Na2CO3 3, 4 

0.11 mg/L 
as C per 
mg/L as 
Na2CO3  

More pH increase 
compared with 
NaHCO3, but less 
costly.2 

Has increased buffer 
capacity over 
hydroxides. 

Sodium 
Silicates, 
Na2SiO3 

Moderate 
increases in 
alkalinity and pH. 

Available in liquid 
form mainly in 
1:3.2 or 1:2 ratios 
of Na2O:SiO2.8 

Depends on 
formulation 

None More expensive than 
other options but 
easier to handle than 
lime and other solid 
feed options. Has 
additional benefits in 
sequestering or 
passivating metals.8 

Notes and adapted sources: 
1 Calculated by the formula DIC Change = 12 x (moles carbon/mole compound) / molecular weight of compound. 
2 USEPA, 1992a 
3 Wachinski, 2016 
4 Simon, 1991 
5 USEPA, 2003 
6 Caustic potash (KOH), or potassium hydroxide, is an alternative that does not add sodium to water. 
7 Lime is available as hydrated or slaked lime (Ca(OH)2) and quicklime (CaO). 
8 Schock, 1996 
 

3.1.2 Phosphate-Based Inhibitors16 

As noted in Chapter 2, phosphate-based corrosion inhibitors are chemicals that have 

orthophosphate in their formulation.17 Orthophosphate reacts with divalent lead and copper 

(i.e., Pb++ and Cu++) to form compounds that have a strong tendency to stay in solid form and 

not dissolve into water. The extent to which orthophosphate can control lead and copper 

release depends on the orthophosphate concentration, pH, DIC, and the characteristics of the 

existing corrosion scale (e.g., whether it contains other metals such as iron or aluminum).  

Orthophosphate is available as phosphoric acid, in salt form (potassium or sodium), and as zinc 

orthophosphate. Phosphoric acid (H3PO4) is a common form that is available in concentrations 

between 36 and 85 percent. Because it is an acid, it requires special handling and feed facilities. 

Zinc orthophosphate inhibitors typically have zinc: phosphate weight ratios between 1:1 and 

1:10. Recent research found that zinc orthophosphate did not provide additional lead and 

                                                      
16 As noted in Chapter 2, polyphosphates, which are used mainly as sequestrants for iron and manganese, have not been found 
to be effective on their own to control lead and copper release. 
17 Orthophosphate concentration can be measured as P (phosphorus) or PO4 (phosphate). It is very important to be clear about 
which measurement is being used. An orthophosphate concentration of 3 mg/L as PO4 is roughly equivalent to 1 mg/L as P. 
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copper control compared to orthophosphate (Schneider et al., 2010). The zinc did, however, 

provide better corrosion protection for cement at low alkalinity/hardness/pH conditions.  

Blended phosphates are a mix of orthophosphate and polyphosphate, with the orthophosphate 

fraction ranging from 0.05 to 0.7. It is possible that blends can provide both sequestration of 

metals and reduce metals release (Hill and Cantor, 2011). It is important to note that blended 

phosphates may not function as corrosion inhibitors strictly on the basis of concentration and 

relative amount of orthophosphate. See Section 3.3 for more information and recommended 

special considerations for using blended phosphates. 

3.1.3 Silicate Inhibitors 

Silicate inhibitors are mixtures of soda ash and silicon dioxide. These treatment chemicals are 

available in liquid or solid form (AwwaRF, 1990; Reiber et al., 1997; USEPA, 2003). They have 

been shown in a few cases to reduce lead and copper levels in first draw, first liter tap samples 

(LaRosa-Thompson et al., 1997; Schock, Lytle, et al., 2005). They have not been used in many 

full-scale plants because they have traditionally been more expensive than phosphate-based 

inhibitors and can require high doses.  

The mechanisms by which silicate inhibitors control lead and copper release have been debated 

in the literature. Silicates may form an adherent film on the surface of the pipe that acts as a 

diffusion barrier. Silicates will also increase the pH of the water, which may reduce lead and 

copper release. The effectiveness of the formation of a diffusion barrier depends on pre-

existing corrosion products on the scale to provide a site for the binding of the silicate layer 

(LaRosa-Thompson et al., 1997).  

Silicates are defined by a weight ratio of SiO2:Na2O. A ratio of 3.22 is typical, although sodium 

silicate solutions with ratios as low as 1.6 are commercially available (Schock and Lytle, 2011; 

Schock, Lytle, et al., 2005). 

3.2 Technical Recommendations for Selecting Treatment Alternatives 

The process that systems must follow before the primacy agency designates OCCT is 

established in the LCR and differs in part based on system size. All systems, however, must 

recommend to the primacy agency a treatment option for designation as OCCT. This section 

contains technical recommendations to support primacy agencies, water systems, and if 

applicable, outside technical consultants in evaluating treatment alternatives to control lead 

and copper release. These technical recommendations may be particularly useful for systems 

serving 50,000 or fewer people when developing their OCCT recommendation, or for larger 

systems identifying corrosion control alternatives for further study. See Chapters 4 and 5 for a 

review of CCT requirements under the LCR.  

This section includes flowcharts to support the corrosion control selection process. These 

flowcharts are based on the 1997 EPA document, Guidance for Selecting Lead and Copper 
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Control Strategies (1997) and the revised guidance with the same name, published in 2003. This 

section reflects new research related to the control of copper corrosion and blended 

phosphates, as well as new research related to corrosion control in systems with raw water iron 

and manganese. These flowcharts are intended to serve as a general screening tool for 

identifying potential alternatives. They are not meant to substitute for pilot studies and other 

site-specific investigations or preclude the use of other technologies identified by the system, 

primacy agency, or technical experts. It is the system and primacy agency’s responsibility to 

assess the pros and cons of each treatment alternative, and to ensure its optimization once 

installed. 

The following technical recommendations are discussed in this section: 

• STEP 1. Review Water Quality Data and Other Information. 

• STEP 2. Evaluate Potential for Scaling. 

• STEP 3. Select One or More Treatment Option(s). 

• STEP 4.  Identify Possible Limitations for Treatment Options. 

• STEP 5. Evaluate Feasibility and Cost. 

Section 3.3 follows with technical recommendations on setting dose and target water quality 

parameters. Special considerations for systems with LSLs, small systems, and systems with 

multiple sources are provided below.  

• Considerations for systems with LSLs: Systems with LSLs may want to evaluate the 

feasibility and cost effectiveness of fully removing all LSLs (utility-side and customer-

side). Full LSL removal has several operational benefits - for example, systems using 

orthophosphate may be able to reduce their dose when LSLs have been fully removed. 

Also, removing the source of lead reduces the vulnerability of the system to unexpected 

changes in lead release due to future water quality changes.  

• Considerations for very small community water systems (CWSs) and non-transient, 

non-community water systems (NTNCWSs): Systems that directly control 100 percent 

of their plumbing fixtures and components may want to consider physically replacing all 

lead-containing or copper plumbing materials. Systems should verify that the new 

components are certified “lead-free” according to current standards (See Section 2.1 for 

the definition of “lead-free”). Point-of-use (POU) treatment units, if they meet the 

SDWA requirements, may be an option in limited circumstances.18 Note systems that 

select plumbing replacement or POU devices must continue the CCT steps described in 

                                                      
18 For additional information refer to: 1) the preamble to the 2007 LCR Short-Term Revisions (USEPA, 2007a); and 2) Point-of-
Use or Point-of-Entry Treatment Options for Small Drinking Water Systems, EPA 815-R-06-10 (USEPA, 2006b). 
https://nepis.epa.gov/Exe/ZyPDF.cgi/P1009UBF.PDF?Dockey=P1009UBF.PDF. 
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Section 4.1 unless they are deemed optimized.19 In cases where very small CWSs and 

NTNCWSs are identifying CCT, it may be beneficial to consider technologies that are 

easy to operate (e.g., limestone contactors, aeration) and select chemicals that are easy 

to store and work with, such as baking soda. 

• Considerations for systems with more than one source: Many systems will have unique 

source and treatment scenarios that make system-wide corrosion control 

recommendations difficult. It may be prudent for systems with multiple wells or 

multiple sources, or systems that purchase waters of differing quality that enter the 

distribution system at various locations, to determine the most appropriate treatment 

separately for each source then undertake a system-wide evaluation of the most 

effective way to implement and operate corrosion control. 

It is also important to recognize the potential limitations of treatment in chronic low water 

usage homes and homes that have been unoccupied for extended periods of time. The 

treatment may not be effective at lowering lead and/or copper levels at these sites, which can 

pose an ongoing risk to these residents. Systems can consider other potential actions they or 

residents can take to address the potential risk at these sites. 

3.2.1 Technical Recommendations for Reviewing Water Quality Data and Other Information 
(STEP 1) 

Lead and Copper Data 

The forms in Appendix D can be used to organize lead and copper tap sampling data for system 

and primacy agency review. In addition to their own data, systems and primacy agencies should 

review any additional lead and copper data collected by others (e.g., universities).  

Systems and primacy agencies should consider evaluating the dates and locations of individual 

sample results above the lead or copper action level(s) to determine if there are any spatial or 

temporal patterns. These results could be compared to water quality data collected at nearby 

distribution system locations at similar times to determine if they coincided with unusual water 

quality (e.g., changes in pH, corrosion inhibitor concentration, or microbiological activity). 

Systems should determine if sample results above the action level(s) coincided with a change in 

treatment or source. Lastly, systems should compare these sample results to previous rounds of 

lead and copper tap monitoring to see if there is a reoccurring pattern of lead and/or copper 

occurrence above the action level(s) at specific locations.  

Systems may want to talk to residents where the sample results were above the action level(s) 

to discuss the resident’s sampling procedure, ask for information on water use patterns and 

stagnation time prior to sampling, and ask about any physical disturbances that may have 

                                                      
19 One way for systems serving 50,000 or fewer people to be deemed to have optimized corrosion control is they conducted 
lead and copper tap monitoring for two consecutive 6-month monitoring periods without a lead or copper action level 
exceedance (§141.81(b)(1)). 
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occurred prior to sampling (e.g., building renovations and other construction work on the 

property). A good way to collect information ahead of time is on a comprehensive chain of 

custody (COC) form. The COC form, given to the resident to send in with the sample, can be 

designed to collect information on sampling procedure, stagnation time, and flushing time. 

Talking with residents about their sample results provides an opportunity for systems to discuss 

one-on-one with consumers the public health implications of lead and copper and ways in 

which residents can reduce their exposure.20  

For locations with sample results above the action level(s), systems and primacy agencies may 

want to consider additional sampling21 to determine the source of the lead so that the system 

and property owner might consider site-specific remediation in addition to actions required by 

the regulations. See Appendix C for technical recommendations on investigative sampling 

methods to determine the source of lead and copper.  

Other Water Quality Data and System Information  

Systems and primacy agencies should collect and review water quality data and other system 

information pertinent to corrosion of lead and copper containing materials. Systems can use 

the forms in Appendix D to organize available water quality data and information and submit it 

to their primacy agency.  

Analysis of a broad range of water quality constituents can be a very cost effective approach to 

identification of appropriate treatment technologies. For example:  

• Having very accurate pH and alkalinity/DIC data is important for assessing the feasibility 

of such simple treatments as aeration or limestone contactors. 

• Having calcium, magnesium, sulfate, iron, manganese, and other water quality data may 

help define constraints on pH adjustment, phosphate dosing, use of packed tower 

aerators, membranes or other processes, because of scale buildup issues.  

• Knowing whether arsenic or radon is present in the source water will dictate CCTs that 

are compatible with the removal processes for those contaminants. For example, 

aeration can be used for radon removal as well as for pH adjustment for corrosion 

control, potentially reducing or eliminating the need for chemical treatment.  

• If iron and/or manganese are present, they can interfere with the effectiveness of CCT. 

A combination of a removal process or filtration following oxidation (e.g., 

                                                      
20 Note that systems must conduct public education as required by the LCR when they exceed the lead action level (§141.85). 
Public education guidance for CWSs is provided in the document, “Implementing the Lead Public Education Provisions of the 
Lead and Copper Rule: A Guide for Community Water Systems” (USEPA, 2008a) and in a similarly titled guidance for NTNCWSs 
(USEPA, 2008b). 
21 All lead and copper tap sample results from the system’s sampling pool collected within the monitoring period must be 
included in the 90th percentile calculation along with any samples where the system is able to determine that the site selection 
criteria in §141.86(a)(3)-(8) for the sampling pool are met. Other lead and copper tap data such as from customer requested 
sampling, investigative sampling, and special studies also must be submitted to the primacy agency (USEPA, 2004c; §141.90(g)). 
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aeration/disinfection) might be cost-effective and would reduce or eliminate the need 

for sequestration. Similarly, iron removal processes can often remove arsenic if present. 

Primacy agencies and systems can use the information in Chapter 2 to review the data and 

identify water quality and physical factors that may be contributing to lead and/or copper 

release. When lead and copper monitoring data appear to be at odds with corrosion control 

theory, additional unknown factors may be involved. Those critical factors can only be 

determined by more specific evaluation and studies, such as direct examination of the pipe 

scales, additional data collection and evaluation, or examining the physical layouts of individual 

sampling sites.  

3.2.2 Technical Recommendations for Evaluating the Potential for Scaling (STEP 2) 

The presence of calcium in the water may limit the system’s ability to raise the pH due to 

scaling problems in the distribution system. Scaling can clog pipes, reduce carrying capacity, 

and cause the water to be cloudy. Before selecting possible treatments, EPA recommends that 

systems and primacy agencies identify the saturation pH for calcium carbonate for the system. 

Maintaining the pH below the saturation pH should help to minimize, although not eliminate, 

the potential for precipitating calcium carbonate. It is important to note that other constituents 

in the water such as trace metals, natural organic matter (NOM), ligands, and phosphates can 

affect calcium carbonate precipitation rates and result in a higher or lower saturation pH.  

The steps for determining the saturation pH are as follows: 

• Determine the DIC of the water. If DIC data are not available but alkalinity and pH are 

known, use the table in Appendix B to determine the target DIC (in mg/L as carbon).  

• Determine the finished water calcium concentration in mg/L. If this is not known but the 

system has total hardness data, approximate the calcium concentration by dividing the 

finished water hardness (as mg/L CaCO3) by 2.5. 

• On Exhibit 3.2, find the intersection of DIC on the x-axis (in “mg C/L”) and calcium on the 

y-axis (in “mg Ca/L”). Find the pH curve closest to the intersection. This is the saturation 

pH for the system.  
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Exhibit 3.2: Theoretical Saturation pH for Calcium Carbonate Precipitation (USEPA, 2003) 

Notes: 

Solid lines are pH in whole numbers. Dashed lines are pH increments of 0.2 

Calcium values are in mg Ca/L. To approximate calcium concentration (in mg Ca/L) from a measured hardness (as mg/L CaCO3), 

divide the hardness value by 2.5. 

3.2.3 Technical Recommendations for Selecting One or More Treatment Option(s) (STEP 3) 

Systems and primacy agencies can use Flowcharts 1a through 3b in this section to select 

candidates for CCT. Exhibit 3.3 is a starting point for systems and primacy agencies to select the 

most appropriate flowchart for their situation based on whether the system has iron and/or 

manganese in finished water, is treating for lead and/or copper, and on pH in the distribution 

system.  

These flowcharts were originally developed as a tool for small systems in EPA’s 2003 revised 

guidance manual on selecting lead and copper corrosion strategies (USEPA, 2003), but they can 
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be useful for all system types. The flowcharts have been updated to reflect new research 

conducted since 2003.  

These flowcharts are a screening tool and are not meant to substitute for pilot studies and 

other site-specific investigations. They are meant to indicate likely possibilities and do not 

include information on optimizing any of the treatments. In particular, systems with LSLs should 

work with their primacy agencies to select treatment that most effectively reduces lead release 

from the service line and should also consider full LSL replacement as recommended earlier in 

this chapter. Also, as stated elsewhere in this document, the presence of other chemicals in the 

finished water such as aluminum, iron, manganese, and calcium may interfere with CCT and 

point to a need for additional studies and/or alternative control options. 

Additional information on setting water quality parameters and dose for the treatment options 

is provided in Section 3.3.  

Exhibit 3.3: Identifying the Appropriate Flowchart for Preliminary CCT Selection 
Is iron or manganese 

present in finished 
water?1 

What is the 
contaminant to be 

addressed? 

What is the finished 
water pH? 

Use This Flowchart2 

 Lead only, or  < 7.2 1a 

 Both Lead and 7.2 - 7.8 1b 
 Copper >7.8 - 9.5 1c 

No  >9.5 1d 

  < 7.2 2a 
 Copper only 7.2 - 7.8 2b 

  >7.8  2c 
Yes Lead and/or Copper < 7.2 3a 

  ≥ 7.2 3b 
Notes:  
1 Flowcharts 3a and 3b present several treatment options for lead and copper that also reduce iron and 
manganese. Systems can also consider removing iron and manganese first, then using flowcharts 1a through 2c to 
control for lead and/or copper. 
2 As discussed in Section 3.1.1, the term “limestone contactor” generically identifies filtration processes where 
calcite-containing materials are used to add pH, alkalinity, and DIC to water. 
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Flowchart 1a: Selecting Treatment for Lead only or Lead and Copper with pH < 7.2 
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KEV: 

Raise the pH in 0.5 unit 
increments and DIC to 
5-10 mg/\.. as C using 
one of the foll owing: 

• Soda Ash 

• Potash 

• Limestone contactor 

AL= Action Level 
Caustic soda= sodium h)ldraxide (NaJH) 
DIC= Dissolved Inorganic Carbon 
mg/las C = milligrams per liter as ca-bon 
Potash= potassium carbonate (K2C03) 
Soda ash= sodium ca-bonate (Na2CO3) 

Start Here 

5-15 mg/Las C 

i 
1. Raise the pH in 0. 5 
unit increments using 
one of the foll owing: 

• Soda Ash 

• Potash 

• Caustic Soda 

• Aeration 

• Limestone 
contactor1 

• Silicates 

OR 

2. Add orthophosphate 
and raise the pH to 7. 2 
- 7.8 . 

Footnotes: 

1. Raise the pH in 0. 25 
unit increments using 
one of the following: 

• Soda Ash 

• Potash 

• Caustic Soda 

• Aerat ion 

OR 

2. Add orthophosphate 
and raise the pH to 7.2 
- 7.8 . 

1. Limestone co ntactors may not be appropriate Vvi1 en DIC 

> 10mg/L as C. 
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Flowchart 1b: Selecting Treatment for Lead only or Lead and Copper with pH from 7.2 to 7.8 
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Start here 

~ --< 5• mg/Las c----< >--- > 2.5 mg/L .as C-

KEY: 

Raise t he pH in 0 .5 

unit increments .and 
DIC t o 5-10 mg/L as C 
using one of t he 
following: 

•· Soda Ash 

•· Potash 

•· Limest one 
contactor1 

AL = Action Level 
Caustic !Dda= sodium hydroxide (NcOH) 
DIC = Disool'led Inorganic Carbon 
mg/L o6 C = milreramsper liter of. carbon 
Potash = potassiJm carbonate (K2C03) 

Soda ash = sodium carbonate (Nct:C03) 

5-25 mg/Las C 

i 
1. Ra is,e t he pH in 0. 3 

unit increments 
using one of t he 
following: 

• Soda A.sh 

• Potash 

• Caustic Soda 

• Silicat es 

• Ae rat ion 

OR 

2. Add 
Orthophosphat e 

fioot notes: 

1. Add 
Orthophosphat e 

1_ Carbon ,diox ide eed befo re t he lime.stone 

,co nt actor m av be necessa ry_ 
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Flowchart 1c: Selecting Treatment for Lead only or Lead and Copper with pH > 7.8 to 9.5 
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St art Here 

< 5 mg/l as C 

l 
Ra i5e t he DIC to 5-10 
mg/l as C using 011e of 
the following: 

• Soda Ash 

• Potash 

• Baking Soda 

OR 

2:5 mg/l as C 

! 
Ra i5e the pH in 0 .3 

unit i11 ere me11t s 
t ow ard 9,_9,5 using: 

• Caustic Soda 1 

OR 

Ad d orthophosphat e2 

KEY: 
AL= Action Level 

B ck rig soda = sodium bica bonate ( N a-1003) 
Caustk ~ da = sodium hydroxide (N cDH) 
DIC = DisIDlved lnor gank Carbon 
mg/L as C = m lligrams per liter as ca bon 
Potash = potassi.J m carbonate (K2CO 3 ) 

Soda ash =sodium ca bonate (NacOOj 

Fo-otnotes: 
1.. Systems with mpp-er p umbi'lg mc11 
exper ienceco pper p· ing prob ems w hen 

op-era:ing at pH 9 - 9.5 and DIC o f 5, - 15 . 
O rthopho,sphate may be a better op,tb n fo r 
t hese ~sems. 

2..0ptimal pH range o r orthophosph a:e is 
7.2 - 7.8 but p,hosphate may be effective at 
h"Pher pH ,depending on ,dose. 

0 rthopho,sphate effect ti eness is low es in 
t he pH r ange of 8 - 8.5. SV stemsshould also 
avoid t his range because ,of inadeq uate 

buffering in t he distribution system. 
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Flowchart 1d: Selecting Treatment for Lead only or Lead and Copper with pH > 9.5 
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< 5 mg/Lase 

! 
Ra ise the DIC to 5-10 
mg/Las C using: 

., Baking Soda 

St art Here 

:::: 5 mg/Las C 

Additio rn al lowering of 
lead may not be 
possible with 
reatment. Invest igat e 

cause of lead release. 

KEY: 
AL = Action Level 
B cJc: i'lg soda = sodium bica- bonate ( N a-lCO~) 
DIC = Disoolved Inorganic Carbo,n 



 

OCCT Evaluation Technical Recommendations for  

Primacy Agencies and Public Water Systems 37 

 

Flowchart 2a: Selecting Treatment for Copper Only with pH < 7.2 
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Start Here 

-< 5 mg/L as c-------< >-------> 35 mg/L as C-

Raise the pH in 0.5 

unit increments and 
DICto5- W mg/L as C 

using one of the 
following: 

• Sod a Ash 

• Potash 

•· Limest one 
contactor 

KEY: 
AL= Action Level 
Caustic :D da = sodium hydroxide (N cDH ) 
DIC = Dissolved lno rganic Carbo n 
mg/L c&C = milr!!ramsper liter c&carbon 
Potash = potassi.Jm carbo•nate (K2CO3 ) 

Soda ash = sodium carbonate ( N ~ CO,) 

5-35 mg/L as C 

! 
Raise the pH in 0 .5 

unit increments using 
one of the following: 

• Potash 

• Caustic Soda 

• Aeratiorl 

• Sili cat es 

Footnot5 

1. Rem ove DIC using 

one ofth e following 
methods: 

• Convent iona I 
Lime or Lime 

Softening 

• M embranes or 
Anion Exchange, 

follow ed by pH 
adjustment 2 

OR 

2. Add Orthophosphat e 
and raise th e pH t o 

7.2 - 7.8 . 

1. May be most app roprm e at h t her end of DIC r ange 

2. To achieve-optimal levels, con.sider t reating less.than 100 percent of t he 
w a:er (i.e., spit stream). 
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Flowchart 2b: Selecting Treatment for Copper Only with pH from 7.2 to 7.8 
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S art Here 

.----< 5 mg/Las c----< >--- > 25· mg/l .as C----. 

H 

Ra ise t he pH in 0 .5-
1..mit increments and 
D1 Ct o5-10 mg/l as C 
using o e of t he 
following: 

•· Soda A.sh 

•· Potash 

•· limest one 
contact or 1 

KEY: 
AL= Action Level 
Caustic .9:J da = sodium hydroxide ( N oOH ) 

DIC = Diss:>llled lnor ganic Carbon 
mg/L as C = mill" era ms per liter as ca- bon 
Potash = potG6Si.J m carbonate ( K.,CO,) 

Soda ash = sodium ca- bonate ( N a.:CQ,l 

5- 25 mg/Las C 

i 
1. Raise the pH in O. 3 

unit in ere ment s 
usi ng one of t he 
following: 

• Soda A.sh 

• Potash 

• Caustic Soda 

• Sili cat es 

• Aerat ion2 

f,o otnot es; 

1. Ad d 
Orthopho,sphat e 

1. Carbon d ioxide f eed bef,ore·t he lim es;o,newntact,or ma'( 

be necessav . 

2 . Ma'( be m ost appr,oprete a: h-<>her end o DIC range 
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Flowchart 2c: Selecting Treatment for Copper Only with pH > 7.8  
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.-------< 25- mg/L as C 

Rais,e the pH in 0.3 

1.u11it increment s and 

DIC t o 5-10 mg/L as C 
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fol lowing: 

• Socia Ash 

• Potash 

KEY: 
AL= Action Level 
DIC = Diss:1'1Jed Inorganic Carbon 
mg/L as C= mill"eramsper r er as carbon 

Po tash = potassi.J m carbonate ( KiCO 3) 
Soda ash = sodium carbonate ( N azC03 ) 

St art Here 

~ 25, mg/Las C-----. 

1. Add 

Orthophosphat e 
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Flowchart 3a: Selecting Treatment for Lead and/or Copper with Iron and Manganese in 
Finished Water and pH < 7.2 
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,_ < 5 mg/Las c,---------<;. 

Ra ise the pH in 0.5 
unit increments and 
DICtoS-10 mg/Lase 
using one of the 
fol lowi ng: 

• Scxla Ash 

• Baking Scxla and 
Silicat es 1 

5-12 mg/Las C 

i 
Raise the pH using 
one of the follow ing: 

• 
• 

• 

Caustic Soda 

Scxla Ash and 
Blended 
Phosphate 2 

Silicates 1 

Start Here 

~------ > 25 mg/Las C-

12-25 mg/Las C 

Raise the p H to 7.2-
7.5 using; 

• Caustic Soda 

AND 

• Add Blended 
2 Phosphat e 

Adjust the pH to 7.0-
7.2 using: 

• CausticSoda 

AND 

• Add Blended 
2 Phos phat e 

KEY: Foot notes: 
Al = Act ion l evel 
Baking soda = sodium bicarbonate (NaHC0 3) 

Caustic soda = sodium hyd roxide (NaGH) 
DIC = Dissolved lnorgan ic carbon 
mg/las C = mill igrams pe r liter as carbon 
Soda ash = sod ium carbonate ( a2C0 3) 

1. Silicat es are m ost effect ive wh en combi ned iron and manganese 

concentrations are less t han 1.0 mg/L. 

2. Th e effect iveness of blended phospha te var ies based on the 

fo rmu lation . Add it ional eva luation and/or mon it or ing is 
recomme nded. See Sect ion 3.3.2 fo r addit ional d iscuss ion . 
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Flowchart 3b: Selecting Treatment for Lead and/or Copper with Iron and Manganese in 
Finished Water and pH ≥ 7.2 
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1. Add Blended 
phosphat e 2 

OR 
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add 
orthophosphat e 
with pH adjusted 
t o 7.2-7 .8. 

I.Silicates are most effect ive w he n oom hined iron and manganese 
co n ce nt r at ions are lesst h an LO m g/L. 

2. The effect iveness. of ble n de,d p,h osp,h ate varies hased o n t he 
formulat ion .. A,d d ition a I evaluat ion and/ o r monit oring is 

recommended . See Sect ion 3,3 .2 for add it ional ,discussion . Blended 

phosphates are le.ss effective fo r controlling oop,p er at DIC great er 

t han 25 mgf L as C. 



 

OCCT Evaluation Technical Recommendations for  

Primacy Agencies and Public Water Systems 42 

 

3.2.4 Technical Recommendations for Identifying Possible Limitations for Treatment Options 
(STEP 4) 

Once the treatment option(s) are selected from the flowcharts, review the information in this 

section to identify secondary impacts and possible constraints. Many of these constraints can 

be overcome with additional treatment modifications at the water treatment plant or 

wastewater treatment plant (WWTP). Observations and actions to address secondary impacts 

can be documented using Form E.2 in Appendix E. 

Possible Limitations of pH/alkalinity/DIC Adjustment 

Although many systems have successfully adjusted pH, alkalinity, and DIC to control lead and 

copper release, this corrosion control method has secondary impacts that may limit its use. 

Because silicate addition raises the pH of the water, secondary impacts for this treatment 

option are similar to the secondary impacts of raising pH for controlling lead and copper 

release.  

Three factors that could limit the use of pH/alkalinity/DIC adjustment and silicates are: (1) 

optimal pH for other processes, particularly disinfection; (2) calcium carbonate precipitation; 

and (3) oxidation of iron and manganese. Observations and actions to address secondary 

impacts can be documented using Form E.2 in Appendix E.  

(1) Optimal pH for other processes 

Different treatment processes within the plant such as coagulation and disinfection have 

different target pH ranges. Determining the proper location to add a pH and/or alkalinity 

adjustment chemical should be considered in light of other process objectives.  

Adjusting pH for corrosion control can affect disinfection performance and compliance with 

Surface Water Treatment Rules and possibly the Ground Water Rule (for those ground water 

systems that are required to provide 4-log virus inactivation). For systems that use chlorine for 

primary disinfection, increasing the pH prior to the chlorine contact chamber may reduce 

disinfection performance and require an increase in chlorine dose or contact time to meet the 

required CT.22 For systems that consider contact time in the piping prior to the first customer as 

part of their CT calculation, a higher chlorine dose may be needed to meet CT. To minimize 

disinfection impacts, systems should adjust pH for corrosion control after CT has been achieved 

if possible. A system that plans to make a significant change to its disinfection practice to 

comply with the Long Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR), such as a 

change in disinfectant type or process, must develop disinfection profiles and calculate 

disinfection benchmarks for Giardia lamblia and viruses (§§141.708-709). 

                                                      
22 CT is chlorine concentration multiplied by contact time. Required CT for chlorine is very dependent on pH, with greater CT 
required at higher pH levels. 
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Changing the pH and/or alkalinity may also impact the ability of a system to maintain a 

disinfectant residual in the distribution system. In most cases however, increasing the pH for 

corrosion control can help maintain the disinfectant residual because the disinfectant will react 

at a slower rate with metals being released at the pipe surface.  

Changes in pH can also affect formation of disinfection byproducts (DBPs). Total 

trihalomethanes (TTHM) formation tends to increase at higher pH levels, while formation of 

haloacetic acids (HAA5) tends to decrease. See the EPA Simultaneous Compliance Guidance 

Manual for the Stage 2 and LT2 Rules (USEPA, 2007b) for more information on how pH changes 

can impact DBP formation. 

(2) Calcium Carbonate Precipitation 

If the finished water has high hardness (specifically the calcium portion of hardness), raising the 

pH and DIC may cause calcium carbonate to precipitate in the distribution system, clogging hot 

water heaters and producing cloudy water. Calcium carbonate precipitation is site-specific and 

depends on many factors; therefore, a system evaluation should be conducted as described in 

Step 2 above. 

If calcium carbonate precipitation is determined to be a potential problem, systems can take 

one of the following approaches:  

• Choose a different CCT method such as using phosphate-based corrosion inhibitor, 

• Remove DIC with ion exchange or membrane filtration, or 

• Add softening to remove calcium. 

(3) Oxidation of Iron and Manganese 

Iron and manganese in oxidized form can agglomerate into larger particles causing aesthetic 

problems in water distribution systems, resulting in black and/or red water complaints. 

Dissolved oxygen and chemical oxidants such as chlorine may oxidize iron and manganese, and 

increasing the pH can increase the rate of oxidation. The two standard approaches for these 

situations are removing iron and manganese at the plant, or sequestering it. Wherever possible, 

removal of source water iron and manganese is the preferred approach. A common removal 

strategy is aeration or chlorination followed by filtration. Aeration will also raise the pH so this 

strategy may meet the system’s goals of both iron and manganese removal and pH adjustment 

for reducing lead and copper release.  

Sequestering agents such as polyphosphates and sodium hexametaphosphate may reduce 

black and/or red water complaints from iron and manganese oxidation, but may also cause 

increases in lead and copper levels measured at the tap (Schock, 1999; Cantor et al., 2000; 

Edwards and McNeil, 2002). Vendors often recommend blended phosphates as a lead and 

copper control strategy for systems with elevated iron and manganese. Blended phosphates 

include both polyphosphate and orthophosphate in different percentages. Blended phosphates 
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should be used with caution; see Section 3.3 for more information. Silicates can also be used to 

sequester iron and manganese depending on their concentration in the raw water (Schock et 

al., 1996; Kvech and Edwards, 2001). 

Possible Limitations of Phosphate-Based Corrosion Inhibitors 

Although phosphate-based corrosion inhibitors are used widely by water systems, there are 

limitations to their application. Two factors that could limit the use of phosphate-based 

corrosion inhibitors are: (1) reactions with aluminum; and (2) impacts on wastewater treatment 

plants. Observations and actions to address secondary impacts can be documented using Form 

E.2 in Appendix E.  

(1) Reactions with Aluminum 

Aluminum can occur in the distribution system as an impurity introduced with lime or when a 

system uses alum for coagulation. As noted in Section 2.3.9, aluminum can interfere with 

orthophosphate effectiveness by forming aluminum phosphate (AlPO4) precipitates, which 

reduces the amount of orthophosphate available for lead and copper control. Aluminum 

phosphate precipitates can result in smaller pipe diameters, increased head-loss, and increased 

operational cost (AWWA, 2005). Although aluminum may also provide some protection of lead 

surfaces by forming films with hydroxide, silicate, or phosphate, these films are prone to 

sloughing when there are changes in flow or water quality or when LSLs are physically disturbed 

during routine maintenance and repair activities. These dislodged scales can release metals that 

may become entrapped in the interior (premise) plumbing, potentially increasing lead and 

copper levels in the water (Schock, 2007b).  

(2) Impacts on Wastewater 

Because of problems with nutrient enrichment of surface waters in the United States, there has 

been concern about adding phosphate-based corrosion inhibitors to drinking water because it 

will increase the phosphorus loading to the wastewater treatment plant. Some wastewater 

utilities have stringent limits on the amount of phosphorus that can be discharged to receiving 

waters and remove it at the plant using biological and/or chemical treatment. Regardless of the 

situation, it is important that systems communicate with wastewater treatment personnel and 

evaluate potential impacts of adding phosphate-based corrosion inhibitors before making the 

final treatment selection and setting the target dose. 

Survey findings from 14 utilities showed that adding a phosphate-based corrosion inhibitor 

increased the phosphorus load to the wastewater treatment plant by 10 to 35 percent, with a 

median of 20 percent (Rodgers, 2014). Slightly less than half of the survey’s respondents 

removed phosphorus at the WWTP (Rodgers, 2014). This percentage might increase in the 

future. Rodgers (2014) reported that in 2013, five states had statewide phosphorus limits for 

lakes and reservoirs.  
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Phosphorus can be removed at the WWTP using biological or chemical means. In the District of 

Columbia, the Blue Plains WWTP added more ferric chloride to chemically remove phosphorus 

after an orthophosphate corrosion inhibitor was added to drinking water; the additional cost 

was minor compared to their overall operations budget (Cadmus Group, 2004). Wastewater 

utilities can also use biological phosphorus removal or a combination of biological and chemical 

removal techniques.  

Prior to selecting a phosphate-based corrosion inhibitor, water systems and primacy agencies 

should work with wastewater utility personnel to estimate the additional phosphorus load to 

the WWTP and assess if the load could cause the plant to exceed permit limits or cause other 

operational problems. Additional information on nutrient enrichment and phosphorus removal 

strategies can be found in EPA’s Nutrient Control Design Manual (USEPA, 2010a).  

Use of a zinc orthophosphate corrosion inhibitor can increase zinc loading to the WWTP. 

Schneider et al. (2011) noted that, based on three case studies, most of the zinc in zinc 

orthophosphate makes its way into the wastewater treatment stream. Although many systems 

have successfully used zinc orthophosphate for corrosion control, zinc can inhibit biological 

wastewater treatment processes, particularly nitrification and denitrification. Moreover, EPA 

has set limits for zinc in processed sludge that is land applied (USEPA, 2004b). Schneider et al. 

(2011) notes that “The results of the utility case studies indicate that release of zinc in 

wastewater residuals and/or receiving streams can be a concern for some utilities.” Water 

systems and primacy agencies should work with wastewater utility personnel to determine if 

additional zinc loading may be an issue.  

3.2.5 Technical Recommendations for Evaluating Feasibility and Cost (STEP 5) 

Systems should consider operability, reliability, system configuration, and other site-specific 

factors when evaluating CCT alternatives. In cases where more than one treatment option can 

meet the OCCT definition of the rule,23 systems may want to consider cost factors including 

costs for capital equipment, operations, and maintenance.  

3.3 Setting the Target Dose and Water Quality 

This section provides technical recommendations on setting the target dose and water quality 

for pH/alkalinity/DIC adjustment, phosphate-based corrosion inhibitors, and silicate inhibitors. 

Note that the recommendations provided in this section are intended as generalized guidelines 

for the reader’s reference. The characteristics of individual systems (e.g., water quality, 

distribution system configuration, sources of lead and copper, etc.) may warrant considering 

other values that are distinct from those provided below. For these reasons, they should not be 

interpreted or prescribed as default minimums and/or maximums.  

                                                      
23 As noted in Chapter 1 and Appendix A, the LCR defines OCCT as “the corrosion control treatment that minimizes the lead and 
copper concentrations at users' taps while insuring that the treatment does not cause the water system to violate any national 
primary drinking water regulations.” (§141.2) 
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3.3.1 pH/Alkalinity/DIC Adjustment  

As explained previously, the pH, alkalinity, and DIC of the water have a significant influence on 

lead and copper release. As a reminder, these three parameters are interrelated – if you know 

two of them, you can estimate the third using the table in Appendix B. The following discussion 

provides technical recommendations for determining the target pH, alkalinity, and DIC when 

controlling for lead only or lead and copper, or when controlling for copper only. 

To Control for Lead Only or Lead and Copper 

The following technical recommendations can assist with the establishment of target pH, 

alkalinity, and DIC ranges for controlling lead only, or both lead and copper release in drinking 

water systems. Note that in general, lower pH levels can be used when controlling only for 

copper release – see the next section for guidelines for those systems that do not have a lead 

release problem but are targeting copper corrosion control only. Note also that the guidelines 

below are based on formation of adherent lead carbonate scales based on Pb(II) chemistry24.  

• The target pH should be 8.8 to 10. Systems with lead service lines that are not using a 

corrosion inhibitor should consider increasing the pH to 9.0 or greater. Note that lower 

pH values, particularly between 8.2 and 8.5, can result in poor buffer intensity of the 

water (regardless of DIC levels) and wide swings in distribution system pH. See Section 

2.3.4 for additional discussion of buffer intensity. 

• Sufficient alkalinity and DIC are needed to form the protective scale and provide buffer 

intensity, but too much can solubilize lead. These factors should be considered when 

determining a target alkalinity/DIC range. The graph in Exhibit 2.3 can be used to 

evaluate the effect of DIC on buffer intensity and identify a minimum DIC range for the 

system’s target pH. In general, the higher the pH is in the 8.8 to 10 range, the less DIC is 

needed to buffer the water. Information on the relationship between DIC and lead 

solubility is provided in Schock and Lytle (2011) for a modeled water. Lead solubility 

increases (i.e., more lead is released into the water) with increasing DIC concentrations 

above approximately 20 mg/L (as C). Schock and Lytle (2011, Figure 20-21) show 

minimum lead solubility at DIC between 5 and 10 mg/L as C. 

As a reminder, increasing the pH to 8.8 – 10 may cause calcium carbonate precipitation if 

calcium is present, see Section 3.2.2 for additional discussion.  

To Control for Copper Only 

Adjustment of pH/alkalinity/DIC for copper control can generally be achieved at a lower target 

pH (as low as 7.8) than the pH needed for lead control. Copper corrosion can be controlled at 

even lower pH levels (i.e., between 7.0 and 7.8), but alkalinity and DIC become the limiting 

factors. Schock and Lytle (2011) note that hard, high alkalinity ground waters are often 

                                                      
24 For more information on Pb(II) chemistry and also influences of Pb(IV) scale, see Sections 2.2.1 and 2.3.6. 
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aggressive towards copper and hard to treat with pH adjustment because of calcium carbonate 

precipitation potential. These waters may not be candidates for pH/alkalinity/DIC adjustment 

and warrant considering orthophosphate or possibly removal of DIC through ion exchange, 

membranes, or aeration. 

3.3.2 Phosphate-Based Inhibitors 

The effectiveness of orthophosphate treatment depends on many factors, including phosphate 

dose, pH, DIC, and other constituents in the water (e.g., aluminum, iron, manganese). As noted 

earlier, polyphosphates alone should not be used to treat for lead and copper; they are mainly 

used to sequester iron and manganese. Special considerations for use of blended phosphates 

are provided at the end of this section. 

Conventional wisdom is that orthophosphate treatment for controlling lead and copper should 

target residual concentrations of 0.33 to 1.0 mg/L as P (1.0 to 3.0 mg/L as PO4)25 at the tap 

when pH is within the range of 7.2 to 7.8. Higher orthophosphate doses (1.0 to 1.2 mg/L as P, 

or 3 to 3.5 mg/L PO4 and higher) may be needed under the following circumstances: 

• To control lead release from LSLs. 

• To control copper corrosion from new copper pipe in high DIC water. 

• To mitigate copper pitting in some water qualities. 

• If the system has aluminum carry-over from alum coagulation and/or presence of iron, 

manganese, and/or magnesium in finished water. 

While the pH range of 7.2 to 7.8 is still considered optimal, systems should not automatically 

reduce the pH of their water if it is 8 or higher when starting orthophosphate treatment. 

Orthophosphate may be effective at pH as high as 9, although dose requirements may not be 

the same as for pH from 7.2 to 7.8. Laboratory results suggest that less effective control of lead 

release occurs between pH 8 and 8.5 than either above or below that range (Schock et al., 

1996; Miller, 2014). Systems should therefore avoid operating between pH 8 and 8.5, if 

possible, to control for lead release. For copper, orthophosphate effectiveness is not strongly 

affected by pH when pH is between 7 and 8; dose is much more important.  

Systems and primacy agencies should also consider the DIC of finished water when determining 

the target orthophosphate dose. In general, orthophosphate is more effective at low DIC (<10 

mg C/L). Also, the pH is less important for lead control in low DIC waters.  

Note that the target orthophosphate concentration is the level needed to control corrosion in 

premise plumbing. Because orthophosphate will react with metals and other compounds, the 

concentration leaving the treatment plant may need to be higher to achieve the target 

                                                      
25 Note that these concentrations are a general point of reference; they are not intended to be interpreted or universally 
prescribed as default minimums or maximums. Characteristics of individual systems (e.g., water quality, distribution system 
configuration, sources of lead and copper, etc.) may warrant consideration of other target concentrations, distinct from those 
provided above. Systems may also benefit from supplemental diagnostic monitoring to verify optimization. 
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concentration at the tap. In particular, aluminum (e.g., that was carried over from alum 

coagulation) can react with orthophosphate and reduce the amount available in premise 

plumbing. During start-up, systems should be prepared to adjust the dose at the treatment 

plant to meet the target dose at the tap throughout the distribution system. See Chapter 5 for 

additional recommendations on start-up of orthophosphate treatment.  

Some systems have started orthophosphate treatment using a higher passivation dose, 

followed by a lower maintenance dose for long-term treatment. Hill and Cantor (2011) 

recommend that the passivation dose be 2 to 3 times higher than the target maintenance dose 

in order to build up a protective film as quickly as possible. The amount of time needed for the 

initial passivation dose to form adequate scale is unknown, and will vary depending on the 

system’s specific water quality. Lead levels may continue to decline for years after an optimal 

orthophosphate dose has been applied, due to the slow rate of scale formation.  

Systems with LSLs should evaluate whether the orthophosphate dose is enough to passivate 

disturbed LSLs in a timely manner. Routine maintenance or repairs such as water main 

replacements, meter installations, service line and shut-off valve replacements, and leak 

repairs may disrupt LSL scales and result in high lead levels. When evaluating the success of 

OCCT, systems and primacy agencies should consider the impact of these physical disturbances 

on lead levels at the tap (Del Toral et al., 2013). In addition, when establishing a maintenance 

dosage, it is important to consider other factors such as homes with chronically low water use 

that have LSLs. Ongoing diagnostic monitoring at these sites before and after treatment 

installation or adjustment can provide useful information for establishing a proper 

maintenance dose. 

Special Consideration for Blended Phosphates 

Blended phosphates have been used for corrosion control and to sequester iron and 

manganese. Blended phosphates have been shown to be effective for reducing lead levels; 

however, the lead corrosion scale may not be as robust as the scale created by orthophosphate 

and, thus, may be more susceptible to physical disturbances and low water use conditions (Del 

Toral et al., 2013; Wasserstrom et al., 2017). It is unclear if blended phosphates work well to 

control copper corrosion, especially at high alkalinities.  

The effectiveness of blended phosphates cannot be based on the orthophosphate 

concentration in the blend for the following reasons: 

• Blended phosphates control corrosion by creating a barrier film from the interaction of

calcium and aluminum in the bulk water with phosphorus containing compounds

(Wasserstrom et al., 2017). Thus, calcium and aluminum play a role in effectiveness.
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• If the polyphosphate portion of the blend has a high affinity for sequestering lead or

copper, it may counteract the benefit of the orthophosphate portion in forming solid

lead and copper compounds.

The percent of orthophosphate in the blend can vary widely (from 5 to 70 percent (Hill and 

Cantor, 2011)). Blended phosphate should contain a minimum orthophosphate concentration 

of 0.5 mg/L as P (1.5 mg/L as PO4) as a starting point for evaluation. The orthophosphate ratio in 

the blend and/or the dose may need to be increased to provide adequate lead control. In some 

cases, however, simply adding more blended phosphate may not be effective because, if there 

is excess polyphosphate available beyond what is bound up with other constituents in the 

water, it can sequester the lead and copper. EPA recommends a demonstration study, 

additional monitoring, or both for systems that recommend blended phosphates to control lead 

release.  

3.3.3 Silicate Inhibitors 

The effectiveness of silicate inhibitors depends on silicate level, pH, and DIC of the water. 

Adding silicates can raise the pH, so lead and copper level reductions may occur due to an 

increase in pH as well as passivation. In addition to providing lead and copper control, silicates 

can sequester iron and manganese if the levels of these constituents are not too high (not 

greater than 1 mg/L combined) (Schock et al., 1996; Schock, Lytle, et al., 2005). 

Many systems have not considered silicate inhibitors for lead and copper control due to the 

lack of research and field information proving its effectiveness, the estimated operating costs 

and high dosage rates required, and the time it takes to reduce lead concentrations (Hill and 

Cantor, 2011).The literature does report a successful case study for a small system in 

Massachusetts that instituted chlorination and sodium silicate addition in three wells to address 

LCR compliance and intermittent red water problems (Schock, Lytle, et al., 2005). An initial 

silicate dosage rate of 25-30 mg/L was effective for reducing lead and copper levels by 55 and 

87 percent, respectively, and raised the pH from 6.3 to 7.1. LCR compliance was achieved when 

the silicate dosage rate was increased to 45-55 mg/L at two wells which raised the pH to 7.5. In 

another study, Vaidya (2010) found that sodium silicate significantly reduced lead and copper 

release in bench-scale studies using coupons from 30 to 35-year-old distribution pipes.  

Relatively high silicate doses (in excess of 20 mg/L) may be required to control lead release 

(Schock, Lytle, et al., 2005). A startup dose of 24 mg/L is recommended, followed by a gradual 

reduction after 60 days to a maintenance dose of 8 to 12 mg/L (Schock and Lytle, 2011; Hill and 

Cantor, 2011). Chloride, calcium, and magnesium concentrations in the water can affect the 

optimum dose (Hill and Cantor, 2011). A review of several case studies and literature reports 

suggested that a pre-existing layer of corrosion products on the pipes was required in order for 

silicate to properly form a protective layer, at least in copper pipes (LaRosa-Thompson et al., 

1997). Similar to phosphate-based inhibitors, it is important to maintain continuous dosing of 

the silicate inhibitor to ensure effective corrosion control.  
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Chapter 4: Review of Corrosion Control Treatment Steps under the LCR  

Corrosion control treatment (CCT) requirements under the Lead and Copper Rule (LCR) differ 

depending on the system size (i.e., population served). Most systems serving more than 50,000 

people were required to meet a series of deadlines beginning in 1993 to determine optimal 

corrosion control treatment steps (OCCT) and install OCCT by January 1, 1997.26 Any system 

that served 50,000 or fewer people at the time of the LCR, but that grew in population or 

combined with another system so that they now serve more than 50,000 people (called 

systems newly serving more than 50,000 people for the purposes of this document) must also 

complete CCT steps. Because the regulatory deadlines for systems serving more than 50,000 

people have passed, systems newly serving 50,000 people must follow the schedule for systems 

serving 3,301-50,000 people.27 Systems serving 50,000 or fewer people are not required to 

conduct CCT steps under the LCR unless they exceed the lead and/or copper action level (AL). 

This chapter presents a review of CCT steps as required by the LCR along with additional 

technical recommendations to systems and primacy agencies for the following categories of 

systems: 

• Those serving 50,000 or fewer people that exceed the lead and/or copper AL (Section 

4.1). 

• Systems newly serving more than 50,000 people (Section 4.2). 

• Existing systems serving more than 50,000 people that previously installed CCT but have 

subsequent action level exceedances (Section 4.2). 

Chapter 5 follows with a review of LCR requirements and provides additional technical 

recommendations for CCT installation, startup, follow-up monitoring, and long-term corrosion 

control monitoring.  

These sections are supported by the following appendices:  

• Appendix D contains forms that can be used by systems to submit water quality data 

and system information to the primacy agency. 

• Appendix E contains OCCT recommendation forms for systems serving 50,000 or fewer 

people. 

• Appendix F summarizes tools available for conducting a corrosion control study. 

Systems and primacy agencies can use the OCCT evaluation templates to complete many of the 

tables in the appendices related to their OCCT determination. The templates also provide an 

                                                      
26 All systems serving more than 50,000 people are required to conduct CCT steps unless they are deemed to have optimized 
corrosion control under §141.81(b)(2) or (b)(3). 
27 The schedule for completing CCT was clarified in the guidance manual, Lead and Copper Rule Monitoring and Reporting 
Guidance for Public Water Systems (USEPA, 2010b) as footnote 1 in Exhibit I-1. It specifies that a “system whose population 
exceeds 50,000 after July 1, 1994, must follow the schedule for medium-size systems, beginning with the requirement to 
complete a corrosion control study.” 
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opportunity for primacy agencies to customize forms and to enter specific dates for compliance 

milestones. As a reminder, requirements in this section are based on the LCR as of the date this 

document was published.  

4.1 Corrosion Control Treatment Steps for Systems Serving ≤ 50,000 People  

Exhibit 4.1 summarizes the required CCT actions and deadlines when a system serving 50,000 or 

fewer people exceeds the lead and/or copper action level. The column furthest to the right 

shows the related section or Chapter where relevant technical recommendations are provided 

for the system or primacy agency. 

It is important to note that in accordance with the LCR, systems serving 50,000 or fewer people 

have no more than 6 months from the end of the monitoring period in which they had the AL 

exceedance to recommend OCCT to their primacy agency. The primacy agency then determines 

if a study is needed. If a study is not required, the primacy agency designates the OCCT within 

24 months from the end of the monitoring period in which the system had the AL exceedance 

for those serving 3,300 or fewer people or within 18 months for those serving 3,301 to 50,000 

people. If the primacy agency requires a study, the system must complete the study within 18 

months after the primacy agency required the study to be conducted, after which the primacy 

agency designates the OCCT. 

Also note that in accordance with the LCR, systems serving 50,000 or fewer people can 

discontinue the steps outlined in Exhibit 4.1 whenever their 90th percentile levels are at or 

below both ALs for two consecutive six-month monitoring periods. However, if these systems 

then exceed the lead or copper AL, they must recommence completion of the applicable CCT 

steps beginning with the first treatment step that was not completed in its entirety. The 

primacy agency may require a system to repeat treatment steps previously completed by the 

system where the Agency determines that this is necessary to properly implement the 

treatment requirements.  
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Exhibit 4.1: Review of CCT Requirements and Deadlines for Systems Serving ≤ 50,000 People 
(§141.81(e)) 

Requirement Timetable for Completing 

Corrosion Control Treatment 

Steps1 

Section Where 

Technical 

Recommendations 

Can Be Found 

STEP 1: System exceeds the lead or 
copper action level (AL). 

  

STEP 2: System recommends 
OCCT. 

Within 6 months2 Section 4.1.1 

STEP 3: Primacy agency decides 
whether system must perform a 
corrosion control study. If system 
must conduct a corrosion control 
study, go to Step 5. If not, go to Step 
4. 

Within 12 months2 

 

 

 

 

Section 4.1.2 

 

 

 

 

 

STEP 4: Primacy agency designates 
OCCT for systems that were not 
required to conduct a study. Go to 
Step 7. 

● Within18 months2 for systems 
serving 3,301-50,000 people 

● Within 24 months2 for systems 
serving ≤ 3,300 people 

Section 4.1.3 

STEP 5: System completes 
corrosion control study.3 

Within 18 months after primacy 
agency requires that such a study be 
conducted 

Section 4.1.4 

STEP 6: Primacy agency designates 
OCCT.3 

Within 6 months after completion of 
Step 5 

Section 4.1.5 

STEP 7: System installs OCCT. Within 24 months after the primacy 
agency designates such treatment 

Section 5.1 

STEP 8: System conducts follow-up 
sampling for 2 consecutive 6-month 
periods.  

Within 36 months after the primacy 
agency designates OCCT 

Section 5.2 

STEP 9: Primacy agency designates 
OWQPs.4 

Within 6 months after completion of 
Step 8 

Section 5.3 

STEP 10: System conducts 
continued WQP and lead and copper 
tap sampling. 

The schedule for required monitoring 
is based on whether the system 
exceeds an AL and/or complies with 
OWQP ranges or minimums 

Section 5.4 

Notes:  
1 Systems serving 50,000 or fewer people can discontinue these steps whenever their 90th percentile levels are at or below both 

action levels for two consecutive six-month monitoring periods. However, if these systems then exceed the lead or copper 

action level, they must recommence completion of the applicable CCT steps.  
2 The required timetable (i.e., number of months) for completing Steps 2, 3, and 4 represent the number of months after the 

end of the monitoring period during which the lead and/or copper action level was exceeded in Step 1.  
3 These steps only apply to systems that were required to conduct a corrosion control study. 
4 If a small or medium system has installed corrosion control treatment, the primacy agency is obligated to fulfill Step 9. The 

primacy agency shall review the system’s installation of treatment and designate optimal water quality parameters within 6 

months after completion of Step 8, in accordance with 141.81(e)(7) and 141.82(f). 
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4.1.1 System Serving ≤ 50,000 People Makes OCCT Recommendation (STEP 2) 

The LCR does not specify precisely how systems serving ≤ 50,000 are required to develop their 

OCCT recommendation. To help systems evaluate CCT alternatives and make their 

recommendation, EPA has provided technical information and recommendations in Chapter 3. 

Systems can use the forms in Appendix D to organize water quality data and other information 

and forms in Appendix E to document the results of their assessment and submit their data and 

recommendation to the primacy agency. Note that primacy agencies may also require a system 

to collect additional data/information under §141.82(a). 

4.1.2 Primacy Agency Determines Whether a Study Is Required for System Serving ≤ 50,000 
People (STEP 3) 

Primacy agencies should review the data provided by the system (using forms in Appendices D 

and E) for completeness. If data are not sufficient to make a CCT determination, the primacy 

agency can request additional information from the system.  

Once primacy agencies have reviewed the data and OCCT recommendation, they should 

determine if a study is needed. Exhibit 4.2 provides a checklist to support the primary agency in 

determining whether or not to require a CCT study. If more than two questions are answered 

“Yes,” the primacy agency should consider requiring a study. Importantly, as stated in EPA’s LCR 

guidance, EPA recommends that primacy agencies require all systems with lead service lines to 

conduct a corrosion control study.  

If the primacy agency does not require a study, their next step is to designate OCCT (go to 

Section 4.1.3). Section 4.1.4 provides technical recommendations to support primacy agencies 

in the event that a corrosion control study is required.  
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Exhibit 4.2: Recommended Checklist to Support Determination of the Need for a CCT Study 
for Systems Serving ≤ 50,000 People 

Category Question Response (YES or NO) 

Presence of LSLs Does the System have lead service lines?1  

pH stability Is the range of pH values measured at the Entry 

Point > 1.0 pH units (Range = Max entry point pH – 

Min entry point)? 

 

 Is the range of pH values measured in the 

Distribution System > 1.0 pH units (Range = Max pH 

– Min pH)? 

 

Iron Deposition Potential Is average Entry Point iron > 0.3 mg/L?  

 Is average Distribution System iron > 0.3 mg/L?  

Manganese Deposition 

Potential 

Is average Entry Point manganese > 0.05 mg/L?  

 Is average Distribution System manganese > 0.05 

mg/L? 

 

Calcium Carbonate 

Deposition Potential 

Is average Hardness > 150 mg/L as CaCO3? Entry 

point of distribution system values may be used. 

 

Chloride-to-Sulfate Mass 

Ratio (CSMR) Issues 

Is the CSMR for either Entry Point or Distribution 

System data > 0.6? Use Average Chloride Level 

divided by the Average Sulfate Level. 

 

Source Water Changes in the 

Future 

Did the system indicate that there may be source 

water changes in the future?  

 

Treatment Process Changes Did the system indicate that there may be 

treatment process changes in the future including 

changes in coagulant?  

 

Note: 
1 If the system has LSLs, EPA guidance recommends the primacy agency require a study. 

4.1.3 Primacy Agency Designates OCCT for System Serving ≤ 50,000 People (STEP 4) 

As stated in the LCR, if the primacy agency determines that a study is not required, they must 

either approve the OCCT option recommended by the system or designate alternative CCT(s) 

from among those listed in §141.82(c)(1) (§141.82(d)). They must do this within 18 months 

after the end of the monitoring period during which the system exceeds the lead or copper AL 

for systems serving more than 3,300 people, and within 24 months for systems serving 3,300 or 

fewer people. Primacy agencies can use information in Chapters 2 and 3 to help make this 

determination. 
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The primacy agency must notify the system of its OCCT decision in writing and explain the basis 

for the determination (§141.82(d)(2)). The primacy agency should work closely with the system 

to determine the implementation approach and follow-up monitoring (See Chapter 5 for 

technical recommendations).  

4.1.4 System Serving ≤ 50,000 People Conducts Corrosion Control Study (STEP 5)  

As stated in the LCR and summarized in Exhibit 4.1, systems are required to complete the 

corrosion control study within 18 months of the primacy agency’s determination that a study is 

required. Exhibit 4.3 summarizes corrosion control study requirements for systems from the 

LCR. Following the exhibit are: (1) technical recommendations for primacy agencies on what 

type of study to require; (2) technical recommendations for systems on study tools and other 

considerations; and (3) technical recommendations for systems on corrosion control study 

reporting.   
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Exhibit 4.3: Corrosion Control Study Requirements1 

Corrosion Control 
Study Component 

LCR Requirements 

Corrosion Control 
Study Tools 

Systems must evaluate the effectiveness of each CCT specified in 
§141.82(c)(1) and, if appropriate, combinations of treatments using either 
pipe rig/loop tests, metal coupon tests, partial-system tests, or analyses 
based on documented analogous treatments with other systems of similar 
size, water chemistry, and distribution system configuration (§141.82(a) and 
(c)(2)). 

Monitoring 
Requirements  

Systems must measure the following water quality parameters in any tests 
before and after evaluating the CCTs: Lead, copper, pH, alkalinity, calcium, 
conductivity, orthophosphate (when an inhibitor containing a phosphate 
compound is used), silicate (when an inhibitor containing a silicate compound 
is used), and water temperature (§141.82(c)(3)).  

Identification of 
Constraints 

Systems must identify all chemical or physical constraints that limit or 
prohibit the use of a particular CCT and document such constraints with at 
least one of the following (§141.82(c)(4)):  

• Data and documentation showing that a particular CCT has adversely 
affected other water treatment processes when used by another 
water system with comparable water quality characteristics; and/or  

• Data and documentation demonstrating that the water system has 
previously attempted to evaluate a particular CCT and has found that 
the treatment is ineffective or adversely affects other water quality 
treatment processes.  

Effects on Other 
Treatment 
Processes 

Systems must evaluate the effect of the chemicals used for CCT on other 
water quality treatment processes (§141.82(c)(5)).  

Reporting On the basis of an analysis of the data generated during each evaluation, the 
water system must recommend to the primacy agency in writing the 
treatment option that the corrosion control studies indicate constitutes OCCT 
for that system. Systems must provide a rationale for their recommendation 
along with all supporting documentation (§141.82(c)(6)). 

Note: 
1 Corrosion control studies may be required by the primacy agency. If they are, specific requirements for 

conducting the studies apply regardless of system size. They are from the LCR and are current as of the date of this 

publication. 

(1) Technical Recommendations Regarding Type of Corrosion Control Study 

There are several potential approaches to a CCT study. A study can be approached as a 

“desktop study” based on documented analogous treatments with other systems of similar size, 

water chemistry, and distribution system configuration, or a “demonstration study” using at 

least one of the following study tools: pipe rig/loop tests, metal coupon tests, or partial system 

tests. Systems serving 50,000 or fewer people may be able to satisfy CCT study requirements by 

performing a desktop study of analogous systems. Exhibit 4.4 provides a recommended 

checklist for primacy agencies to use when evaluating case-specific factors that may warrant 

requiring those systems to perform a demonstration study instead. 
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Exhibit 4.4: Recommended Checklist to Support Primacy Agency Determination of When to 
Require a Demonstration Study for Systems Serving ≤ 50,000 People 

 

(2) Corrosion Control Study Tools 

Appendix F describes tools that can be used for conducting desktop and demonstration 

corrosion control studies. It includes the study tools required by the rule (analyses based on 

documented analogous treatments (desktop study); or pipe rig/loop tests, metal coupon tests, 

or partial-system tests (demonstration studies)) – along with other tools such as pipe scale 

analysis and models that can be used to supplement the requirements. The appendix is not 

meant to be exhaustive – other tools might also be useful for determining the most effective 

CCT for the system.  

Note that systems conducting desktop studies must at a minimum evaluate analogous 

treatments at other systems of similar size, water chemistry, and distribution system 

configuration to meet the corrosion control study requirements of the LCR.  

(3) Corrosion Control Study Reporting 

The system must provide the primacy agency with its recommended OCCT option along with 

the rationale for its recommendation and supporting documentation as described §141.82(c)(1) 

– (6). The system must also identify all chemical or physical constraints that limit or prohibit the 

use of a particular corrosion control treatment and document such constraints with at least one 

of the following (§141.82(c)(4) and (c)(6)):  

• Data and documentation showing that a particular CCT has adversely affected other 

water treatment processes when used by another water system with comparable water 

quality characteristics; and/or  

 

• Data and documentation demonstrating that the water system has previously 

attempted to evaluate a particular CCT and has found that the treatment is ineffective 

or adversely affects other water quality treatment processes.  
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Question 
Response 

{YES or NO) 
Recommended Next Step 

1. Does the system serve more than 10,000? 
If Yes, consider requ iring a demonstration 
study . If No, continue to question 2. 

2. Are lead service lines present in the system? 
If Yes, consider requ iring a demonstration 
study . If No, continue to questions 3-5. 

3. Does the system have multiple sources of water? 

4 . Is the system planning future treatment changes? 
If the answer to any of these questions is 

Yes, consider requ iring a desktop study . 

5. Is the system planning future source water changes? 
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The system must also evaluate the effect of the chemicals used for CCT on other water quality 

treatment processes (§141.82(c)(5) and (c)(6)).  

EPA recommends that the system submit to the primacy agency a report that includes the 

required information identified above and additional data and analyses as follows: 

• Options for addressing identified constraints, so that the system would be able to 

achieve and maintain OCCT, meet other water quality goals, and remain in compliance 

with all applicable drinking water regulations. 

 

• The corrosion control study’s conclusion (i.e., the recommended treatment) and a target 

level for pH, alkalinity, and corrosion inhibitors (if used).  

 

• Recommended operating ranges for key parameters (pH, alkalinity, and inhibitor (if 

used)) both at the entry point and in the distribution system.  

 

• Treatment chemicals and dosages that will be used to maintain OCCT, recommendations 

for quality assurance testing of chemicals, and follow-up monitoring recommendations.  

 

• The system’s plan for treatment start-up (see Sections 3.3 and 5.1 for technical 

recommendations for start-up of pH/alkalinity/dissolved inorganic carbon (DIC) 

adjustment and phosphate-based corrosion inhibitor treatment).  

Exhibit 4.5 and Exhibit 4.6 provide possible outlines for desktop and demonstration study 

reports, respectively.  
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Exhibit 4.5: Possible Outline for a Desktop Study Report 

  

Executive Summary 

I. Introduction 

II. Project Background 

III. Review of Existing Information 

A. Water System Information (provide a system schematic) 

B. Water Quality Data 

1. Raw water 

2. Entry Point 

3. Distribution system 

4. Tap 

C. Pipeline and Plumbing Materials 

D. Summary of Water Quality Complaints 

E. Analogous System Information 

IV. Potential Causes of Elevated Lead and/or Copper Levels in the System 

V. Identification and Assessment of Corrosion Control Alternatives 

VI. Evaluation of Corrosion Control Alternatives 

A. Performance 

B. Constraints 

C. Recommended OCCT 
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Exhibit 4.6: Possible Outline for a Demonstration Study Report 

  

Executive Summary 

I. Introduction 

II. Project Background 

III. Review of Existing Information 

A. Water System Information (provide a system schematic) 

B. Water Quality Data 

1. Raw Water 

2. Entry Point 

3. Distribution System 

4. Tap 

C. Pipeline and Plumbing Materials 

D. Summary of Water Quality Complaints 

E. Analogous System Information 

IV. Special Studies 

A. Bench Scale Studies 

1. Methods and Materials 

2. Results 

B. Pipe Loop Studies 

1. Methods and Materials 

2. Results 

C. Partial System Testing 

1. Methods and Materials 

2. Results 

V. Potential Causes of Elevated Lead and/or Copper Levels in the System 

VI. Identification and Assessment of Corrosion Control Alternatives 

VII. Evaluation of Corrosion Control Alternatives 

A. Performance 

B. Constraints 

C. Recommended OCCT 
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4.1.5 Primacy Agency Designates OCCT for Systems Serving ≤ 50,000 People (STEP 6) 

Exhibits 4.7 and 4.8 provide technical recommendations for primacy agencies for their review 

of desktop and demonstration study reports, respectively. Primacy agencies should refer to 

Chapter 2 for background on sources of lead and copper and impacts of water quality and 

physical system characteristics on lead and copper release. The information in Chapter 3 can 

also be used as a reference when evaluating the recommended OCCT option.  

Upon its own initiative or in response to a request from a water system, a primacy agency may 

modify its OCCT determination or optimal water quality control parameters for the system 

(§141.82(h)). The primacy agency may modify its determination where it concludes that such a 

change is needed to ensure the water system will continue to provide optimized corrosion 

control treatment. Such modifications may be appropriate where water systems are 

contemplating changes to their source water, treatment, or other system components in a 

manner that could adversely impact their current treatment optimization. 
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Exhibit 4.7: Recommendations for Primacy Agency Review of Desktop Study 

  

1) Make sure all components of a desktop study are included in the report.  

→ If they are not, coordinate with system to complete study and check against recommended 
outline of required components for desktop studies.  

→ If they are, continue. 
2) Evaluate raw, entry point, and distribution system water quality information. 

→ Evaluate key water quality parameters (pH, alkalinity, conductivity, hardness, other anions and 
cations) and their impact on lead and/or copper release to water (entry point and distribution 

system) and treatability (raw water).  

→ Evaluate differences in entry point versus distribution system data for key water quality 

parameters, particularly variations in pH and DIC. 

3) Review regulatory tap monitoring data for lead and copper and other supplemental lead and 

copper data (e.g., from special studies by universities). 

→ Assess 90th percentile lead and copper levels and that sites selected for regulatory monitoring 

meet the criteria in the LCR. 

→ Assess available supplemental lead and copper data, if available.  

4) Review materials and customer complaint history. 

→ Determine primary sources of lead and copper in drinking water (lead pipe, lead solder, brass, 

copper pipe). 

→ Identify other materials in the system that may be impacted by CCT (unlined cast iron pipe, 

asbestos cement pipe, etc.). 

5) Review analogous system information. 

→ Ensure that systems described are similar in source, water quality, and materials profiles. 
6) Evaluate causes of elevated lead and/or copper levels. 

→ Use water quality and materials information along with corrosion theory to determine primary 
causes of elevated lead and/or copper levels. 

7) Evaluate potential CCT alternatives identified in study. 

→ Evaluate if alternatives have been compared with respect to their abilities to reduce lead 

and/or copper levels in the system (performance) and the effects that additional CCT will have 

on water quality parameters (WQPs) and on other water quality treatment processes.  

8) Evaluate final recommended OCCT and approve installation if warranted. 
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Exhibit 4.8: Recommendations for Primacy Agency Review of Demonstration Study  

1) Make sure all components of a demonstration study are included in the report.  

→ If they are not, coordinate with system to complete study and check against recommended 

outline of required components for demonstration studies. 

→ If they are, continue. 

2) Evaluate raw, entry point, and distribution system water quality information. 

→ Evaluate key water quality parameters (pH, alkalinity, conductivity, hardness, other anions and 

cations) and their impact on lead and/or copper release to water (entry point and distribution 

system) and treatability (raw water). 

→ Evaluate differences in entry point versus distribution system data for key water quality 
parameters, particularly variations in pH and DIC. 

3) Review regulatory tap monitoring data for lead and copper and other supplemental lead and copper 

data (e.g., from special studies by universities). 

→ Assess 90th percentile lead and copper levels and that sites selected for regulatory monitoring 
meet the criteria in the LCR. 

→ Assess available supplemental lead and copper data, if available.  
4) Review materials and customer complaint history. 

→ Determine primary sources of lead and copper in drinking water (lead pipe, lead solder, brass, 
copper pipe).  

→ Identify other materials in the system that may be impacted by CCT (unlined cast iron pipe, 
asbestos cement pipe, etc.). 

5) Review analogous system information. 

→ Ensure that systems described are similar in source, water quality, and materials profiles. 

6) Evaluate causes of elevated lead and/or copper levels. 

→ Bench scale/Pipe Rack: Ensure that materials evaluated are similar to lead and copper source 

materials in system. Also ensure that water quality conditions are similar to system conditions. 

For pipe rack studies, ensure that study was conducted long enough for stable scales to form on 

the pipes. 

→ Scale Analyses: Identify if representative pipe specimens were gathered in the field 

(representative of lead and/or copper source material that is contributing to elevated lead and 

copper levels in the water) and that scale analyses were completed using appropriate methods 

with proper quality assurance and quality control. 

→ Partial System Testing: Testing area should be selected to represent sites with elevated lead 

and/or copper levels similar to those used for regulatory compliance sampling under the LCR. 

Study should continue long enough for CCT to be effective. 

→ Other: Any additional sampling should be conducted at sites representative of sites used for LCR 

compliance sampling. 

→ Results from special studies should be used to inform recommendations on causes of elevated 

lead and/or copper levels, performance of potential treatment alternatives, and constraints and 

secondary impacts that may occur with implementation of CCT. 

7) Evaluate potential CCT alternatives identified in study. 

→ Evaluate if alternatives have been compared with respect to their abilities to reduce lead and/or 

copper levels in the system (performance) and the effects that additional CCT will have on WQPs 

and on other water quality treatment processes. 

8) Evaluate final recommended OCCT and approve installation if warranted. 
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4.2 Corrosion Control Steps for Systems Serving > 50,000 People  

As noted earlier in this chapter, most systems serving more than 50,000 people were required 

to install OCCT by January 1, 1997. Systems that served 50,000 people or fewer at that time 

may have since experienced population growth, combined with other systems, and/or made 

other changes so that their new population served is more than 50,000 people. These systems 

then become subject to the requirements for large systems, including the specific CCT steps 

applicable to large systems unless they are deemed to have optimized CCT under §141.81(b)(2) 

or (b)(3). 

Exhibit 4.9 summarizes the required actions and deadlines for CCT steps for these systems. It 

also shows the related section in this document where additional technical recommendations 

are provided for the system or primacy agency. Those systems serving more than 50,000 people 

with existing CCT – but that have subsequent lead or copper action level exceedances – can also 

follow these steps, where applicable, while also complying with the LCR’s ALE-triggered source 

water, public education, and lead service line replacement requirements in §§141.83-85. Note 

that for these systems, the LCR does not prescribe a schedule for CCT adjustment; instead, one 

will likely be set by the primacy agency.  

Exhibit 4.9: Summary of CCT Requirements and Deadlines for Systems Serving > 50,000 
People (§141.81(e)) 

Requirement1 Timetable for Completing Corrosion 

Control Treatment Steps 
Corresponding Section 

of this Document 

STEP 1: System completes 
Corrosion Control Study.  

Within 18 months after the end of the 
monitoring period which triggered a 
study2 

Section 4.2.1 

STEP 2: Primacy agency 
designates OCCT. 

Within 6 months after study is completed Section 4.2.2 

STEP 3: System installs 
OCCT.3  

Within 24 months after primacy agency’s 
decision regarding type of treatment to 
be installed 

Section 5.1 

STEP 4: System conducts 
follow-up monitoring for 2 
consecutive 6-month periods. 

Within 36 months after primacy agency 
designates OCCT  

Section 5.2 

STEP 5: Primacy agency 
designates OWQPs. 

Within 6 months of Step 4 Section 5.3 

STEP 6: System conducts 
continued WQP and lead and 
copper tap monitoring.  

The schedule for required monitoring is 
based on whether the system exceeds 
an AL and/or complies with OWQP 
ranges or minimums 

Section 5.4 

Notes: 
1 This schedule applies to systems newly serving > 50,000 people that are installing CCT. Because the regulatory 

deadlines for systems serving more than 50,000 people have passed, systems newly serving 50,000 people must 

follow the schedule for systems serving 3,301-50,000 people. 
2 In other words, the end of the monitoring period in which the system became a system serving > 50,000 people. 
3 For systems with existing CCT, this step would involve adjusting CCT.  
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4.2.1 Systems Serving >50,000 People Conduct a Corrosion Control Study (STEP 1) 

Corrosion control study requirements (e.g., study tools, identification of constraints, reporting) 

were summarized previously in this Chapter in Exhibit 4.3. 

In addition to the corrosion control study and OCCT recommendation, EPA recommends that 

systems provide their primacy agencies with the water quality and other system-specific 

information as identified in Appendix D. Primacy agencies may also require a system to collect 

this additional data/information as per §141.82(a) and (d)(2). The recommended data and 

information collection forms in Appendix D can be customized for individual systems. Data 

should be sufficient to characterize raw water, treated water quality (entry point), distribution 

system water quality, and lead and copper in tap samples. The frequency of data collection 

should be based on the complexity of the system and how water quality may vary over time 

and location. Systems should be encouraged to provide multiple years of data that represent 

different seasons (e.g., quarterly data). Water quality samples should be collected as close in 

time as possible to lead and copper tap samples. Primacy agencies may be able to verify 

information using the system’s latest sanitary survey report. Recommendations for reviewing 

water quality data are provided in Section 3.2.1. 

As noted in Exhibit 4.3, systems performing corrosion control studies must use either pipe 

rig/loop tests, metal coupon tests, partial-system tests, or analyses based on documented 

analogous treatments with other systems of similar size, water chemistry, and distribution 

system configuration for their CCT study. Because there is less likelihood of truly analogous 

systems once the population served is more than 50,000 people, EPA recommends that these 

systems use one of the demonstration study tools (i.e., pipe rig/loop, metal coupon, or partial-

system test) to meet CCT requirements. Additional desktop and demonstration study tools can 

be used to supplement the requirements – see Appendix F for a description of the required and 

additional CCT study tools. Systems may also find the recommended approach for selecting 

OCCT (provided in Chapter 3) helpful as a screening tool for identifying which treatments 

warrant further study.  

The system must provide the primacy agency with its recommended OCCT option along with 

the rationale for its recommendation and supporting documentation as described §141.82(c)(1) 

– (6). The system must also identify all chemical or physical constraints that limit or prohibit the 

use of a particular corrosion control treatment and document such constraints with at least one 

of the following (§141.82(c)(4) and (c)(6)):  

• Data and documentation showing that a particular CCT has adversely affected other 

water treatment processes when used by another water system with comparable water 

quality characteristics; and/or  

• Data and documentation demonstrating that the water system has previously 

attempted to evaluate a particular CCT and has found that the treatment is ineffective 

or adversely affects other water quality treatment processes.  
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The system must also evaluate the effect of the chemicals used for CCT on other water quality 

treatment processes (§141.82(c)(5) and (c)(6)).  

EPA recommends that the system submit to the primacy agency a report that includes the 

required information identified above and additional data and analyses as follows: 

• Options for addressing identified constraints, so that the system would be able to 

achieve and maintain OCCT, meet other water quality goals, and remain in compliance 

with all applicable drinking water regulations. 

• The corrosion control study’s conclusion (i.e., the recommended treatment) and a target 

level for pH, alkalinity, and corrosion inhibitors (if used).  

• Recommended operating ranges for key parameters (pH, alkalinity, and inhibitor (if 

used)) both at the entry point and in the distribution system.  

• Treatment chemicals and dosages that will be used to maintain OCCT, recommendations 

for quality assurance testing of chemicals, and follow-up monitoring recommendations.  

• The system’s plan for treatment start-up (see Sections 3.3 and 5.1 for technical 

recommendations for start-up of pH/alkalinity/DIC adjustment and phosphate-based 

corrosion inhibitor treatment).  

Exhibit 4.5 and Exhibit 4.6, presented earlier in this section, provide possible outlines for 

desktop and demonstration study reports, respectively.  

4.2.2 Primacy Agency Reviews the Study and Designates OCCT for System Serving > 50,000 
People (STEP 2)  

Primacy agencies can use the checklist in Exhibit 4.8 in Section 4.1.5 to support their review of 
the study’s design and findings. Primacy agencies should refer to Chapter 2 for background on 
sources of lead and copper and impacts of water quality and physical system characteristics on 
lead and copper release. The information in Chapter 3 can also be used as a reference when 
evaluating the recommended OCCT option.  
 
Upon its own initiative or in response to a request from a water system, a primacy agency may 

modify its OCCT determination or optimal water quality control parameters for the system 

(§141.82(h)). The primacy agency may modify its determination where it concludes that such a 

change is needed to ensure the water system will continue to optimize corrosion control 

treatment. Such modifications may be appropriate where water systems are contemplating 

changes to their source water, treatment, or other system components in a manner that could 

adversely impact their current treatment optimization. 
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Chapter 5: Requirements and Technical Recommendations for OCCT Start-Up 
and Monitoring 

This chapter picks up where Chapter 4 ended – after the primacy agency designates optimal 

corrosion control treatment (OCCT), the system will install OCCT and conduct follow-up 

monitoring. The primacy agency will then designate optimal water quality parameters 

(OWQPs). This chapter is organized as follows: 

• Section 5.1 provides technical recommendations for systems on corrosion control 

treatment (CCT) start-up. 

• Section 5.2 discusses required and recommended elements of follow-up monitoring 

during the first year of OCCT operation. 

• Section 5.3 provides requirements and technical recommendations for primacy agencies 

on evaluating OCCT and setting OWQPs. 

• Section 5.4 provides requirements and technical recommendations for comprehensive 

long-term monitoring for corrosion control. 

Systems are encouraged to refer to the document Lead and Copper Rule Monitoring and 

Reporting Guidance for Public Water Systems (USEPA, 2010b) for direction on follow-up and 

continued lead and copper tap and water quality parameter (WQP) monitoring.28 

5.1 CCT Start-up  

In accordance with the Lead and Copper Rule (LCR), after the primacy agency designates OCCT, 

the system has 24 months to install it (§141.81(e)(5)).29 During that time, systems may be 

adding a new chemical (i.e., a corrosion inhibitor) to the finished water and/or adjusting the 

finished water pH by adding a new chemical or increasing the dose of an existing chemical. 

These types of changes can have temporary adverse impacts on water quality in the 

distribution system (e.g., red water from sloughing of corrosion scale, microbial changes). 

Therefore, the Environmental Protection Agency (EPA) has provided recommendations in the 

next two sections for systems to consider when starting pH/alkalinity/dissolved inorganic 

carbon (DIC) adjustment (5.1.1) and when adding a corrosion inhibitor (5.1.2) to help minimize 

these potential adverse effects.30 EPA recommends that systems discuss corrosion control 

treatment start-up procedures with their primacy agency when the agency is designating OCCT. 

Additional recommendations for CCT start-up can be found in Hill and Cantor (2011).  

                                                      
28 This guidance is available at http://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100DP2P.pdf. 
29 The required time period for installing OCCT (24 months) applies to systems serving ≤ 50,000 people and systems newly 
serving > 50,000 people. The schedule for CCT adjustment for systems that already have CCT is not prescribed in the LCR. The 
primacy agency will likely set a schedule for systems serving > 50,000 people that previously installed CCT but have a 
subsequent action level exceedance. 
30 Silicate-based inhibitors are not included here because information on their use and effectiveness continues to be limited and 
more research is needed. 
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5.1.1 Start-up of pH/Alkalinity/DIC Adjustment 

Changes in pH/alkalinity/DIC result in a new water quality equilibrium to be established in the 

distribution system. To minimize adverse impacts (e.g., sloughing of corrosion scale, aesthetic 

issues), systems should consider raising the pH in increments, e.g., by 0.2 or 0.3 pH units over a 

12-month period, or increasing the pH incrementally every 3 months (USEPA, 2007b; MOE, 

2009). The approach will be system specific, but consideration should be given to the amount of 

lead and/or copper reduction that is needed and the potential for secondary impacts as the 

distribution system equilibrates. The amount of time needed to see results from 

implementation of pH adjustment will also be system specific. Some systems have seen lead 

and/or copper reduction within a matter of days following pH adjustment (MOE, 2009); 

however, other systems have required up to a year to produce a new stable target pH in the 

distribution system (MWRA, 2010).  

5.1.2 Start-up of Phosphate-Based Corrosion Inhibitors 

When starting orthophosphate treatment, some systems have gradually increased their 

orthophosphate doses over time. For example, in a partial distribution system test, an initial 

orthophosphate dose of 1 mg/L as PO4 (~0.3 mg/L as P) was gradually increased to 3 mg/L as 

PO4 (~1 mg/L as P) over seven months. At three weeks, the orthophosphate concentration 

reached the target dose at the far ends of the system (MOE, 2009).  

Some systems have started orthophosphate treatment with a higher passivation dose, then 

after a certain time period, switched to a lower maintenance dose for long-term corrosion 

control. For example, Hill and Cantor (2011) recommend starting inhibitors at 2 to 3 times the 

maintenance dose in order to more quickly establish a passivating layer. See Section 3.3.2 for 

technical recommendations related to passivation and maintenance doses. 

5.2 Follow-up Monitoring during First Year of Operation 

The LCR requires systems to conduct two types of follow-up monitoring during the two 

consecutive, 6-month periods directly following installation of OCCT (§141.81(d)(5) and (e)(6)):  

• Lead and copper tap monitoring; and  

• WQP monitoring. 

The next two sections summarize follow-up monitoring requirements and recommendations. 

Systems can use the forms in Appendix G and the forms in the OCCT evaluation templates to 

document the results of follow-up monitoring. 

As will be discussed in Section 5.3, the primacy agency will use the results of follow-up lead and 

copper tap monitoring and results from samples collected prior to the system’s installation of 

CCT to determine if the system has properly installed and operated OCCT, and to set OWQPs.  
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5.2.1 Follow-up Lead and Copper Tap Monitoring 

All systems, regardless of size, must conduct two consecutive six-month rounds of follow-up 

lead and copper tap monitoring at the same number of sites as required for routine monitoring 

under the LCR (§141.86(c) and (d)(2); see Exhibit 5.1). 

Exhibit 5.1: Required Number of Sites for Follow-up Lead and Copper Tap Monitoring 

Population Served Required Number of Sites1 

≤100 5 

101 – 500 10 

501 – 3,300 20 

3,301 – 10,000 40 

10,001 – 100,000 60 

>100,000 100 
Note: 
1 §141.86(c) and (d)(2). The number of sites is the same as the number of sites required for routine monitoring. 

 

EPA recommends that systems with lead service lines (LSLs) and their primacy agencies 

consider collecting special tap samples during follow-up monitoring to evaluate the lead 

released directly from the LSLs. Systems can conduct premise plumbing profiles (see Appendix 

C for more information), or ask homeowners to collect samples that would capture water from 

within the LSL for lead analysis. Dissolved and particulate lead should be measured for these 

special samples. In addition, primacy agencies may wish to consider data from chronically low 

flow homes and homes with LSL disturbances when evaluating the effectiveness of the CCT.31  

5.2.2 Follow-up WQP Monitoring 

Requirements for WQP follow-up monitoring and recommendations for additional monitoring 

are summarized in Exhibits 5.2 and 5.3, respectively. Required WQP follow-up monitoring must 

be conducted at entry points to the distribution system and at tap monitoring locations. Entry 

point samples must be collected from locations that are representative of each source after 

treatment. Systems with multiple sources that are combined before distribution must sample at 

each entry point to the distribution system during periods of normal operating conditions to 

allow the sample to be representative of all sources being used (§141.87(a)(1)(ii); USEPA 

2010b). Tap samples must be representative of water quality throughout the distribution 

system taking into account the number of persons served, the different sources of water, the 

different treatment methods employed by the system, and seasonal variability. Tap monitoring 

                                                      
31 All lead and copper tap sample results from the system’s sampling pool collected within the monitoring period must be 
included in the 90th percentile calculation along with any samples where the system is able to determine that the site selection 
criteria in §141.86(a)(3)-(8) for the sampling pool are met. Other lead and copper tap data such as from customer requested 
sampling, investigative sampling, and special studies also must be submitted to the primacy agency (USEPA, 2004c; §141.90(g)). 
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locations can be the sites used for coliform monitoring or the sites used for lead and copper tap 

monitoring (§141.87(a)(1)(i)).  

As summarized in Exhibit 5.2, the LCR requires: 

• One sample from each entry point at least once every two weeks for:32 

o pH;  

o When alkalinity is adjusted, a reading of the dosage rate of the chemical used to 

adjust alkalinity and the concentration of alkalinity; and 

o When an inhibitor is used, a reading of the dosage rate of the inhibitor used and 

the concentration of orthophosphate or silicate (whichever is used).  

• AND two sets of samples from a specified number of taps (see Exhibit 5.3) during both 

consecutive 6-month monitoring periods for:  

o pH;  

o Alkalinity;  

o Calcium, when calcium carbonate stabilization is used;  

o Orthophosphate, when a phosphate-based inhibitor is used; and  

o Silica, when a silicate-based inhibitor is used.  

Note that the LCR requires systems serving 50,000 or fewer people to conduct follow-up WQP 

monitoring only during monitoring periods in which they have a lead and/or copper action level 

exceedance (§141.87(c)). Monitoring is not required if these systems no longer exceed the 

action level after installing OCCT. However, EPA recommends that primacy agencies consider 

requiring follow-up WQP monitoring during the first year after OCCT installation regardless of 

whether the system exceeds the action level in order to demonstrate that the treatment is 

operating properly.  

                                                      
32 Except ground water systems that have primacy agency approval to limit this monitoring to representative sites. 
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Exhibit 5.2: Follow-up WQP Monitoring Requirements1 and Recommendations  

  Required 1  Recommended  

Type Parameters Number of 
Sites 

Frequency of 
Sampling 

Number of 
Sites 

Frequency of 
Sampling 

Entry point pH, alkalinity dosage 
rate and 
concentration,2 
inhibitor dosage rate 
and orthophosphate 
or silicate 
concentration 
(whichever is used)3 

At each entry 
point4 

At least once 
every two weeks  

No Change No Change 

Tap (Distribution 
system samples)5 

pH, alkalinity, 
orthophosphate or 
silica3, calcium6 

Number of 
sites based on 
system size, 
See Exhibit 5.3 

At least twice per 
tap every six 
months (4 sample 
periods) 

At more taps 
than required. 
See Exhibit 5.3. 

All parameters: 
Monthly 

Notes:  
1 Required for all systems serving more than 50,000 people (§141.87(c)). Systems serving 50,000 or fewer people 

are required to conduct follow-up WQP monitoring during any monitoring period in which they exceed either 

action level or if required by the primacy agency (§141.81(b) and §141.87(c)). Follow-up monitoring occurs during 

the 12-month period following OCCT installation (§141.81(e)(6) and §141.87(c)). 
2 Required at entry point locations if alkalinity is adjusted as part of corrosion control (§141.87(c)(2)(ii)). 
3 Required if an inhibitor is used. Monitoring for orthophosphate is only required if a phosphate-containing 

inhibitor is used (§141.87(c)(1)(iii) and (c)(2)(iii)). Monitoring for silica is only required if a silicate-containing 

inhibitor is used (§141.87(c)(1)(iv) and (c)(2)(iii)). 
4 Ground water systems can limit entry point monitoring to representative sites with approval from their primacy 

agency (§141.87(c)(3)). 
5 WQP tap samples are collected at locations that are representative of the water quality throughout the 

distribution system. Systems may sample from sites used for coliform monitoring (§141.87(a)). 
6 Required if calcium carbonate stabilization is used (§141.87(c)(1)(v)). 
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 Exhibit 5.3: Required and Recommended Number of Sites for Follow-up WQP Tap Monitoring 

Population Served Required Number of 

Sites1 

Recommended Number 

Sites 

≤100 1 2 

101 – 500 1 5 

501 - 3,300 2 10 

3,301 - 10,000 3 15 

10,001 - 50,000 10 20 

50,001 - 75,000 10 25 

75,001 - 100,000 10 30 

100,001 - 500,000 25 40 

500,001 - 1,000,000 25 50 

>1,000,000 25 >50 

Note:  
1 Required each six-month monitoring period for systems serving more than 50,000 people (§141.87(c)). 

Systems serving 50,000 or fewer people are required to conduct follow-up WQP monitoring during any 

monitoring period in which they exceed either action level or if required by the primacy agency (§141.81(b) 

and §141.87(c)). 

For follow-up WQP tap monitoring, two samples must be collected from the required number 

of sites shown in Exhibit 5.3 during both six-month monitoring periods specified in 

§141.86(d)(2) (§141.87(c)(1)). As shown in Exhibit 5.2, EPA recommends that systems and 

primacy agencies consider increasing the frequency of WQP tap sampling to monthly. More 

frequent monitoring is recommended to capture seasonal variations and influences of 

temperature on treatment effectiveness. 

EPA also recommends that systems and primacy agencies consider follow-up WQP tap 

monitoring at more locations than required by the LCR (See Exhibit 5.3). Collecting WQP 

samples at an increased number of tap monitoring locations is especially important for systems 

that experience fluctuations in distribution system water quality. In particular, pH variations can 

have a large impact on corrosion control treatment effectiveness. The pH can fluctuate widely 

in systems with low buffering capacity, high water age (e.g., in dead-end areas), high 

microbiological activity, and in systems that experience nitrification. It is important that 

distribution system monitoring represents all pressure and water quality zones to adequately 

assess treatment effectiveness in all parts of the system. Follow-up WQP samples from tap sites 
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should be collected as close in time as possible to when lead and copper tap samples are 

collected so that the system can evaluate the influence of water quality fluctuations on lead 

and copper tap monitoring results.  

Primacy agencies and systems may want to consider additional monitoring for iron, manganese, 

chloride, sulfate, hardness, calcium, total dissolved solids (TDS), and/or oxidation-reduction 

potential (ORP) if they believe that these parameters may change or were not adequately 

characterized prior to CCT installation.33 Primacy agencies can use the forms in Appendix G and 

electronic versions in the OCCT Evaluation Templates to document additional follow-up 

monitoring requirements for systems. 

5.3 Evaluating OCCT and Setting Optimal Water Quality Parameters 

Primacy agencies are required to evaluate results of follow-up tap and water quality monitoring 

and results collected prior to the installation of CCT to determine whether the system has 

properly installed and operated the OCCT and to designate (§141.82(f)): 

• A minimum value or a range of values for pH measured at each entry point to the 

distribution system;  

• A minimum pH value, measured in all tap samples, that is equal to or greater than 7.0, 

unless the primacy agency determines that meeting a pH level of 7.0 is not 

technologically feasible or is not necessary for the system to optimize corrosion control;  

• If alkalinity is adjusted as part of OCCT, a minimum concentration or a range of 

concentrations for alkalinity, measured at each entry point to the distribution system 

and in all tap samples;  

• If a corrosion inhibitor is used, a minimum concentration or a range of concentrations 

for the inhibitor, measured at each entry point to the distribution system and in all tap 

samples, that the primacy agency determines is necessary to form a passivating film on 

the interior walls of the pipes of the distribution system; and 

• If calcium carbonate is used as part of corrosion control, a minimum concentration or a 

range of concentrations for calcium, measured in all tap samples.  

Primacy agencies can designate values for additional water quality control parameters (e.g., 

free chlorine residual, conductivity, ORP) that reflect optimal corrosion control for the system 

(§141.82(f)). 

                                                      
33 Under §141.82(f), the primacy agency may designate values for additional water quality control parameters determined by 
the primacy agency to reflect optimal corrosion control for the system. The primacy agency must notify the system in writing of 
these determinations and explain the basis for its decisions. 
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EPA recommends that primacy agencies also use results of follow-up monitoring to further 

evaluate the OCCT and recommend re-evaluation if the results of the treatment are not what 

were predicted.  

Note that the LCR includes a provision (§141.82(h)) for primacy agencies to modify their 

determination of OCCT or OWQP designations where they conclude that such change is 

necessary to ensure that the system continues to optimize CCT. Such modifications may be 

appropriate where water systems are contemplating changes to their source water, treatment, 

or other system components that could adversely impact their current CCT optimization. A 

request for modification can also be in response to a written request with supporting 

documentation from a system or other interested party. The revised determination must be in 

writing, and include the new treatment requirements, the basis for the primacy agency’s 

decision, and an implementation schedule for completing the treatment modifications. 

Appendix G provides technical recommendations for primacy agencies to consider when 

designating OWQPs for pH/alkalinity/DIC adjustment, orthophosphate treatment, blended 

phosphate treatment, and use of a silicate inhibitor based on data gathered during the follow-

up monitoring.  

A recent publication by Cornwell et al. (2015) examined the use of control charts as a diagnostic 

tool for determining parameter variability and setting acceptable ranges. This approach may be 

useful to primacy agencies and systems for controlling WQPs and determining when treatment 

adjustment is needed to bring a parameter back within its goal range. 

5.4 Required and Recommended Long-Term Corrosion Control Monitoring  

This section describes WQP monitoring required by the LCR once the primacy agency has set 

OWQPs. It also provides technical recommendations for additional data collection and tracking 

that could be used to enhance a system’s understanding of CCT effectiveness. For the purposes 

of this document, the combination of required WQP monitoring and additional recommended 

monitoring is referred to as “long-term corrosion control monitoring.” 

Generally, systems serving more than 50,000 people must conduct routine monitoring and 

determine compliance with OWQPs every six months, while systems serving 50,000 or fewer 

are required to conduct monitoring during periods in which they have a lead and/or copper 

action level exceedance (§141.87(d)). 

Required WQP Monitoring 

Systems are required to collect two sets of samples every six months (§141.87(c)(1) and (d)) at 

the number of WQP tap sampling sites specified for the system size in §141.87(a)(2) (see Exhibit 

5.3) for:  

• pH;  

• Alkalinity;  
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• Calcium, when calcium carbonate stabilization is used;  

• Orthophosphate, when a phosphate-based inhibitor is used; and 

• Silica, when a silicate-based inhibitor is used.  

They must also collect one set of samples at each entry point (except those ground water 

systems that can limit entry point monitoring to representative sites) at least once every two 

weeks for:  

• pH;  

• When alkalinity is adjusted as part of optimal corrosion control, a reading of the dosage 

rate of the chemical used to adjust alkalinity and the concentration of alkalinity; and 

• When an inhibitor is used, a reading of the dosage rate of the inhibitor used and the 

concentration of orthophosphate or silicate (whichever is used).  

Systems that meet their OWQPs for a specified period of time can qualify for reduced WQP 

monitoring that allows for fewer and less frequent monitoring at tap locations (§141.87(e)). The 

LCR does not allow reduced monitoring for WQP samples collected at entry points. Refer to 

Section III.H in the Lead and Copper Rule Monitoring and Reporting Guidance for Public Water 

Systems (USEPA, 2010b) for additional information. 

Technical Recommendations for Additional Monitoring 

Additional monitoring could include monitoring for additional WQPs, customer complaint 

tracking, and monitoring associated with lead source replacement programs.  

In addition to required WQP monitoring, systems may want to consider analyzing other water 

quality parameters that can affect lead and copper release. These may include ORP, ammonia, 

chloride, sulfate, aluminum, iron, and manganese. See Section 2.3 for discussion of how these 

water quality parameters influence corrosion.  

Customer complaints provide useful information on conditions occurring at customer’s taps. 

Common complaints include red water (iron) and darker tint to the water (manganese), which 

can indicate an increase in source water levels of iron and manganese or sloughing of scale 

from cast iron pipe. Complaints of taste/odor issues (earthy or musty flavor) can indicate 

changes in natural organic matter (NOM) due to algae blooms. Systems can obtain important 

information from customer complaints of blue water or a metallic taste, which can indicate 

copper corrosion (customers can begin to notice the taste from copper at concentrations of 3 

to 10 mg/L per Dietrich et al., 2008). It is important to note that while customer complaint 

records can provide information on copper corrosion, lead in drinking water has no taste or 

color. 

Systems should consider additional monitoring to evaluate the effectiveness of lead source 

replacement programs. The monitoring, whether taken at the tap or directly from the service 

line, would occur before and after the lead source is removed. Both total and dissolved lead 
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should be analyzed to determine the percentages of particulate and dissolved lead. 

Replacement of lead sources, such as lead service lines, may increase lead levels (especially 

particulate lead levels) for a period of time due to the physical disturbance of the system 

(Sandvig et al., 2008; Muylwyk et al., 2009; Swertfeger et al., 2006; Del Toral et al., 2013). Some 

disturbances, along with other factors, may elevate lead levels for years (Del Toral et al., 2013). 

Particulate lead can also be released as part of normal (ongoing) corrosion processes in the 

system and is common when pipe scales contain substantial amounts of iron, manganese, and 

other coatings, or when corrosion of brass or solder is galvanically driven.  

Recommendations for monitoring programs can be found in Kirmeyer et al. (2000, 2002, 2004); 

USEPA (2003, 2007d); and MOE (2009).   
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Chapter 6: Impacts of Source Water and Treatment Changes on Lead and Copper 
in Drinking Water  

Research over the last several years has shed new light on the impacts of source water and 

treatment changes on lead and copper corrosion control. In particular, for systems with lead 

service lines, research has shown that lead release is dependent upon many water quality 

parameters (WQPs), and that treatment change once thought to be independent of corrosion 

control can have a significant impact on lead release.  

Section 6.1 reviews the Lead and Copper Rule (LCR) requirements for maintaining optimal 

corrosion control treatment (OCCT) and explains when a system is required under the LCR to 

notify their primacy agency and obtain approval prior to a source or treatment change. Section 

6.2 provides technical information on the effects of source water changes and Section 6.3 

follows with technical information about the effects of treatment changes on lead and copper 

levels in drinking water. 

6.1 Review of LCR Requirements Related to a Change in Source or Treatment 

All systems optimizing corrosion control must continue to operate and maintain the treatment, 

including maintaining WQPs at or above minimum values or within ranges established by the 

primacy agency (§141.81(b) and §141.82(g)). Prior to the addition of a new source or any long-

term change in water treatment, water systems are required to notify the primacy agency in 

writing of the change or addition. The primacy agency must review and approve the addition of 

a new source or long-term change in treatment before it is implemented by the water system. 

Primacy agencies also have the authority to modify OCCT determinations or OWQP 

designations upon their own initiative or in response to a request from a water system or other 

interested party (§141.82(h)). The primacy agency may modify these where it concludes the 

modifications are necessary to ensure the system will continue to provide optimized corrosion 

control treatment after changing the source water, treatment, or other system components in 

such a way that could adversely impact the current optimization. 

Switching from purchased water to a new source is an example of source change (USEPA, 

2015b). Examples of long-term treatment changes are provided in the LCR and discussed later 

in this section. The systems that are subject to this requirement are systems that are either: (1) 

deemed to have optimized corrosion control pursuant to §141.81(b)(3); (2) subject to reduced 

monitoring under §141.86(d)(4); or (3) subject to a monitoring waiver under §141.86(g). 

(§141.90(a)(3)).

As described in a November 3, 2015, memorandum from Dr. Peter Grevatt, Director of the 

Environmental Protection Agency (EPA) Office of Ground Water and Drinking Water (USEPA, 

2015b): 

1) The LCR requires that any large system (i.e., those serving > 50,000 people) that has met

OCCT requirements through the installation of corrosion control treatment to continue
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operating and maintaining the treatment and to continue meeting the OWQPs 

established by the primacy agency (§141.81(b) and §141.82(g)). 

 

2) Systems deemed to have OCCT without the installation of corrosion control treatment 

are required to notify the primacy agency in writing of any upcoming changes in 

treatment or source and request that the primacy agency modify its determination of 

the OCCT and OWQPs applicable to the system. The primacy agency must then review 

and approve the change and designate OCCT and OWQPs prior to its implementation by 

the system (§141.81(b)(3)(iii)). 

 

3) Systems subject to reduced monitoring under §141.86(d)(4) or monitoring waivers 

under §141.86(g) must notify the primacy agency of any upcoming changes in treatment 

or source and the primacy agency must subsequently review or approve it 

(§141.90(a)(3)). 

EPA recommends that systems that are not subject to a notification requirement also notify the 

primacy agency prior to the addition of a new source or treatment and request the primacy 

agency to modify its determination of the OCCT and OWQPs applicable to the system (USEPA, 

2015b). 

Examples of long-term treatment changes include the addition of a new process or modification 

of an existing treatment process ((§141.90(a)(3)). Examples of modifications include switching 

secondary disinfectants, switching coagulants (e.g., alum to ferric chloride), and switching 

corrosion inhibitor products (e.g., orthophosphate to blended phosphate). Long-term changes 

can include dose changes to existing chemicals if the system is planning long-term changes to 

its finished water pH or residual inhibitor concentration. Long-term treatment changes would 

not include chemical dose fluctuations associated with daily raw water quality changes 

((§141.90(a)(3)). 

Due to the unique characteristics of each system (e.g., source water, existing treatment 

processes, distribution system materials) it is critical that public water systems, in conjunction 

with their primacy agencies and, if necessary, outside technical consultants, evaluate and 

address potential impacts resulting from treatment and/or source water changes prior to 

making the change. The evaluation may include a system-wide assessment of source water or 

treatment modifications to identify existing or anticipated water quality, treatment, or 

operational issues that may interfere with or limit the effectiveness of corrosion control 

treatment (CCT) optimization or re-optimization. In addition, systems should conduct ongoing 

monitoring to ensure compliance with OCCT prior to, during, and after a source or treatment 

change (USEPA 2015b).  
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6.2 Impacts of Source Water Changes 

Changes in source water can have a significant impact on water quality, corrosion control 

treatment effectiveness, and lead and copper release. Examples of source changes include: 

• Switching from a purchased treated water source to an untreated water source that 

requires treatment; 

• Switching from a purchased treated water source to a different treated source;  

• Changing from a ground to surface water source; and  

• Adding a new source, such as a new ground water or purchased source, in the 

distribution system.  

Not only can source water changes directly impact corrosion control treatment (e.g., pH, 

alkalinity, dissolved inorganic carbon (DIC), and corrosion inhibitor concentration), but they can 

also impact the effectiveness of corrosion control treatment through changes in water quality 

parameters such as natural organic matter (NOM), metals (e.g., iron and manganese), ions such 

as chloride and sulfate, oxidation-reduction potential (ORP), and buffer intensity. See Section 

2.3 for information on how water quality can impact the release of lead and copper into 

drinking water. 

The literature includes examples of how source water changes have impacted lead and copper 

release (Boyd et al., 2006; 2008). For example, changes in lead release associated with blending 

groundwater, treated surface water, and desalinated seawater sources were determined to be 

a function of temperature, alkalinity, pH, chloride and sulfate (Taylor et al., 2005; Tang et al., 

2006). Total copper release has been attributed to changes in temperature, alkalinity, pH, 

sulfate, and silica (Imran et al., 2006; Xiao et al., 2007). In another study (Zhang et al., 2012), 

lead release from leaded solder increased with blending of desalinated seawater in pilot-scale 

pipe loops.  

Source water changes can impact trace inorganic contaminant release from deposits or scales 

in the distribution system (Lytle et al., 2004; Schock, Hyland, and Welch, 2008; Friedman et al., 

2010; Peng et al., 2012). As discussed in Section 2.3.9, dissolved lead can react with iron and 

manganese and form deposits on lead service lines and other pipe materials (Schock, Cantor, et 

al., 2014). Shifts in water chemistry (e.g., changes associated with blending disparate sources) 

can potentially affect release and remobilization of these contaminants in the distribution 

system (Schock, Lytle, et al., 2005; Hill et al., 2010; McFadden et al., 2011; Friedman et al., 

2016), which can then impact the formation of passivating scales on lead- and copper-

containing materials. 

6.3 Impacts of Treatment Changes 

Treatment changes that can potentially affect the corrosivity of treated water are identified in 

several references (USEPA, 2003; USEPA, 2007b; MOE, 2009; Schendel et al., 2009; Grigg, 

2010), and discussed in more detail below.  
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6.3.1 Corrosion Control Treatment 

Any proposed change to a system’s CCT can have consequences for water quality in the 

distribution system and corrosion control effectiveness. Even small changes to pH/alkalinity/DIC 

adjustment processes and inhibitor doses can affect lead and copper levels. If a system 

proposes changes to any of these key parameters (e.g., lowers pH, lowers or shuts off corrosion 

inhibitor), there is the potential for increases in lead and/or copper in the water.  

Changes in the inhibitor chemical used for treatment can also affect lead and copper release. 

For example, changing from an orthophosphate chemical to a blended phosphate chemical is 

significant because the mechanisms by which the two chemicals control lead release are 

different, and the effectiveness of blended phosphates depends on other constituents in the 

water (e.g., calcium). Changing to a different manufacturer of blended phosphates can impact 

lead and copper release, even if the percentage of orthophosphate in the blend is similar (see 

Chapter 3 for more information on blended phosphates). Systems may design for a specific 

corrosion control product, but obtain bids for different products with different formulations. 

Additional drivers for changing the inhibitor chemical include pricing, finished water quality, 

operational changes, and changes at the receiving wastewater treatment plant (Brown et al., 

2013a). 

6.3.2 Disinfection 

Changing disinfectant from free chlorine to chloramine may destabilize Pb(IV) scales formed 

under highly oxidizing conditions (high free chlorine residual). This destabilization may cause 

higher lead levels to be observed (Boyd et al., 2008; Boyd et al., 2009). In order to prevent 

elevated lead levels, systems can maintain the current conditions where Pb(IV) was the 

predominant scale, can adjust the pH/alkalinity/DIC to convert scales to Pb(II) passivating films 

(i.e., pH greater than approximately 9.0 and DIC of 5 to 10 mg/L as C), or can use an 

orthophosphate inhibitor (optimally at pH in the 7.2 to 7.8 range) (Lytle et al., 2009). There may 

be a period of time during the conversion from Pb(IV)-based to Pb(II)-based scales where lead 

levels may increase. A real-world example occurred in the District of Columbia with the DC 

Water and Sewer Authority (currently known as DC Water) (Schock and Giani, 2004; USEPA, 

2007b), in which conversion from free chlorine to chloramines for disinfection, along with pH 

variations in the distribution system and the presence of lead service lines, contributed to 

elevated lead levels over a sustained period of time. 

Additional monitoring can help determine the typical range of ORP values (i.e., the baseline) in 

the distribution system prior to disinfectant changes. Special laboratory studies to determine 

the composition of the lead scales present in the system (e.g., Pb(II) or Pb(IV) scales) can be 

completed using pipe sections removed from the distribution system (Clement et al., 1998b; 

Sandvig et al., 2008). Primacy agencies can identify systems that may switch to chloramines or 

another disinfectant in the future by reviewing compliance with the Stage 2 Disinfection By-

products Rule (DBPR).  
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For systems that use chloramines, nitrification may occur in the distribution system. In a 

corrosion control guidance manual developed for the Province of Ontario, a case study was 

presented in which nitrification reduced the pH from approximately 8.5 to 7.8, which resulted 

in increased lead release. In response, the system raised the finished water pH to 9.2 and 

observed reductions in lead levels at some sites (MOE, 2009). Nitrification can also be a 

problem for ground water systems that add chlorine and have high levels of ammonia in their 

source water. 

 

The type of chlorine used for disinfection may also have an impact on corrosion. Use of gaseous 

chlorine lowers the pH of the water resulting in potentially more corrosive water. For systems 

with low alkalinity water, this effect can be amplified (Schock, 1999). Sodium hypochlorite, a 

base, can increase the pH of the water.  

6.3.3 Coagulation 

Switching from a sulfate-based to a chloride-based coagulant may increase the chloride content 

of the water, increasing the chloride-to-sulfate mass ratio (CSMR). This may aggravate lead 

Important Information about Pb(IV) 

Do my lead service lines have Pb(IV) scales?  

Pb(IV) (also known as Lead IV or Pb++++) can occur on any lead surface. It forms under highly oxidative 

conditions. If you have lead service lines with a moderate pH (7 to 8), a consistent free chlorine 

residual throughout the system (typically 1 to 2 mg/L or higher), no corrosion inhibitor, and no lead 

problems, you might have predominantly Pb(IV) scales. To help determine if your systems is a 

candidate for Pb(IV) scales, you can measure ORP of the water. Eh values of 0.7 volts or higher are 

indicative of Pb(IV) scales. You can also evaluate the scale on exhumed lead service lines to find out 

for sure. 

Can I promote formation of Pb(IV) scales to reduce lead levels?  

Although some utilities are targeting the development of a Pb(IV) scale in their systems to control lead 

release (Brown et al., 2013a), questions remain as to how systems and primacy agencies can ensure 

that disinfectant residuals required for the formation and maintenance of Pb(IV) scales are maintained 

within lead service lines throughout the distribution system and to the customer’s taps. This may be a 

particular challenge with homes that go unoccupied for an extended period of time. Therefore, EPA 

has not included formation of Pb(IV) scale as a corrosion control treatment technique in this 

document at this time.  

What happens if I have Pb(IV) scales and I change treatment? 

Changing disinfectant from free chlorine to chloramine for disinfection may destabilize Pb(IV) scales. 

Systems can use other corrosion control treatments such as pH/alkalinity/DIC adjustment or 

phosphate-based corrosion inhibitors, but lead levels may increase as the scale is converting from 

Pb(IV) to Pb(II)-based scale. 
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release from galvanic connections such as lead solder on copper pipes or partial lead line 

replacements (Oliphant, 1983; Gregory, 1985; Reiber, 1991; Singley, 1994; Lauer, 2005; Nguyen 

et al., 2010; Triantafyllidou and Edwards, 2011; Clark et al., 2013; Wang et al., 2013). See 

Section 2.3.7 for additional discussion on the impacts of changes in chloride and sulfate on lead 

release.  

Changes in pH to optimize the effectiveness of a new coagulant may impact the distribution 

system pH and cause changes in lead and copper release (USEPA, 2007d; Duranceau et al., 

2004). Switching coagulants, or increased use of coagulants to achieve enhanced coagulation 

will also remove additional NOM. Changes in NOM can impact corrosion control in the 

distribution system; see Section 2.3.8 for more information.  

6.3.4 Water Softening 

Changing how softening is practiced at a treatment plant can affect corrosion control. Adding 

softening will raise the pH and change alkalinity, helping to control lead and copper release, 

whereas discontinuing softening will change these parameters, which may cause metal release 

(USEPA, 2007b).  

6.3.5 Filtration 

Nanofiltration and reverse osmosis remove alkalinity, hardness, and other dissolved 

compounds but do not remove carbon dioxide, resulting in a lower pH which can cause 

increases in lead and copper levels measured at the tap. They also remove NOM, which can 

impact corrosivity of the water (AwwaRF and DVGW-T, 1996; Mays, 1999; Kirmeyer et al., 2000; 

Duranceau et al., 2004; Schippers et al., 2004; USEPA, 2007b).  
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Appendix A – Glossary 

Term Definition 

90th Percentile The concentration of lead or copper in tap water that is exceeded by 10 percent 

of the sites sampled during a monitoring period. For systems collecting five 

samples, the 90th percentile is the average of the fourth and fifth highest lead or 

copper result. For systems that are allowed by their primacy agencies to collect 

fewer than five samples, this value is the highest lead or copper result. The 90th 

percentile level is compared to the lead or copper action level (AL) to determine 

whether an AL has been exceeded.  

Action Level (AL) The concentration of lead or copper in tap water which determines whether a 

system may be required to install corrosion control treatment (CCT), collect 

water quality parameter (WQP) samples, collect lead and copper source water 

samples, replace lead service lines (LSLs), and/or deliver public education 

materials to consumers about lead. The action level for lead is 0.015 mg/L. The 

action level for copper is 1.3 mg/L.  

Action Level 

Exceedance 
Occurs when the 90th percentile lead or copper sample result is above its 

respective AL. 

Aeration A non-chemical method used for oxidation or adjusting pH where air is 

introduced into the water. This removes carbon dioxide, which results in an 

increase in pH.  

Alkalinity The capacity of water to neutralize acid. It is the sum of carbonate (CO3
2-), 

bicarbonate (HCO3
-), and hydroxide (OH-) anions in the water. 

Aluminum Carryover This may occur when a system uses aluminum-containing compounds in their 

treatment and the aluminum passes through the treatment plant processes into 

the distribution system. It may affect hydraulic capacity or tie up 

orthophosphate needed for effective corrosion control treatment. 

Analogous Systems Water systems with similar water quality, treatment, and distribution systems.  

Anion A negative ion; an atom or group of atoms that has gained one or more 

electrons. 

Anode The component of an electrochemical cell where oxidation occurs and electrons 

are generated. 

Anodic Inhibitor A substance which can be used to reduce oxidation reactions at the anode.  

Buffer Index The ability of water to provide buffering against a pH increase or decrease 

caused by a corrosion process or water treatment chemical addition.  

Buffer Intensity Also called buffer capacity, this is a measure of the resistance of water to 

changes in pH, either up or down. It is related to alkalinity (sum of bicarbonate, 

carbonate, and hydroxyl ions) but varies with pH.  

Cation A positive ion; an atom or group of atoms that has lost one or more electrons.  
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Term Definition 

Chloride-to-Sulfate 

Mass Ratio (CSMR) 
The relative ratio of chloride ions (Cl-) to sulfate ions (SO4

2-) in the water.  

Community Water 

System (CWS) 
A public water system (PWS) that serves at least 15 service connections used by 

year-round residents or regularly serves at least 25 year-round residents. 

Corrosion The physicochemical interaction between a metal and its environment which 

results in changes in the properties of the metal. 

Corrosion Control 

Treatment (CCT) 
A treatment designed to reduce the corrosivity of water toward metal plumbing 

materials, particularly lead and/or copper. 

Corrosion Rate The rate at which a metal or alloy will deteriorate over time as a result of 

electrochemical oxidation. The rate will vary according to the specific properties 

of the metal or alloy and its environmental conditions. 

Corrosivity The ability of a substance to break down (corrode) materials.  

Coupon Study Study that uses metal pieces (i.e., coupons) of lead, copper, iron, or steel to 

help determine how specific water treatments may help prevent release of 

metals from these materials.  

Cu The chemical symbol for copper. 

Demonstration Study A study to evaluate alternative treatment approaches for reducing lead and/or 

copper levels which includes development and implementation of testing 

protocols. Demonstration testing can incorporate pipe loops, coupon tests, 

scale analysis, or partial system testing.  

Desktop Study A study to determine appropriate corrosion control treatment for reducing lead 

and/or copper levels which includes evaluations of literature, historical data and 

information, theory, and similar system information. 

Dissolved Inorganic 

Carbon (DIC) 
An estimate of the amount of total carbonates in the form of carbon dioxide gas 

(CO2 or H2CO3), bicarbonate ion (HCO3
-), and carbonate ion (CO3

2-). 

Eh Value The electrical potential as measured by an oxidation-reduction potential (ORP) 

probe. The higher the Eh value the more oxidizing the conditions. 

Electromotive Force 

(EMF) 
Energy supplied by a source divided by the electric charge transported through 

the source. For a galvanic cell it is equal to the electric potential difference for 

zero current through the cell. 

Entry Point Refers to points of entry into the drinking water distribution system from which 

samples will be representative of each source after treatment. 

Finished Water Water that has been treated and is ready to be delivered to customers.  

Flushed Sample A water sample collected after the water has been allowed to run for a 

specified period of time. 

Galvanic Corrosion Occurs when two different types of metals or alloys physically contact each 

other. One of the metals serves as the anode, with its corrosion rate 

accelerated, while the other serves as the cathode, with its corrosion rate 

reduced.  
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Term Definition 

Hardness A measure of the amount of calcium and magnesium in the water. Hardness is 

typically reported as "mg/L as CaCO3" (calcium carbonate). Hardness must be 

taken into consideration when corrosion control is selected and implemented 

because too much hardness can cause unintended side effects such as 

increased scaling, either within the pump station/treatment plant or out in the 

service area.  

Ionic Strength A measure of the concentration of ions in solution. 

Langelier Saturation 

Index (LSI) 
The comparison between the measured pH of water with the pH that water 

would have at saturation with CaCO3. The LSI should only be used to predict 

scaling potential as an adverse secondary impact of pH or alkalinity adjustment 

and has no value as a corrosivity indicator for lead and copper.  

Large Water System System serving more than 50,000 people. 

LCR An acronym used to describe the Lead and Copper Rule, which was originally 

published on June 7, 1991 and also includes subsequent revisions to the rule.  

Lead-free  The Reduction of Lead in Drinking Water Act was enacted on January 4, 2011 to 

amend the Safe Drinking Water Act (SDWA) to redefine the definition of “lead-

free.” The bill specifies a maximum weighted average of 0.25 percent for 

wetted surfaces of pipes, fittings, and fixtures and retains the maximum lead 

content of 0.2 percent for solder and flux. This revised definition became 

effective on January 4, 2014. 

Lead Service Line (LSL) A service line made of lead which connects the water main to the building inlet 

and any lead pigtail, gooseneck, or other fitting which is connected to such lead 

line (§141.2). 

Limestone Contactor A method for increasing pH, alkalinity, and calcium level by having water flow 

through a bed of crushed limestone. 

Maximum 

Contaminant Level  
Goal (MCLG) 

The level of a contaminant in drinking water below which there is no known or 

expected risk to health. It is set at zero for lead and 1.3 mg/L for copper. 

Medium Water System A water system that serves 3,301 to 50,000 people. 

Microbial and 

Disinfection 

Byproducts Rules 

(MDBPR) 

A series of rules from the Environmental Protection Agency (EPA) designed to 

protect drinking water supplies from microbial contamination while minimizing 

health risks from the formation of disinfection byproducts. 

Natural Organic 

Matter (NOM) 
Organic material derived from plants and animals in the environment.  

Nitrification Nitrification occurs when nitrifying bacteria convert ammonia (NH3) into nitrite 

(NO2
-) and nitrate (NO3

-), which may lower the pH and alkalinity of the water, 

potentially accelerating brass corrosion and causing problems with lead release. 
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Term Definition 

Non-transient, Non-

Community Water 

System (NTNCWS) 

A public water system that is not a community water system and regularly 

serves at least 25 of the same persons during a minimum of 6 months of each 

year. 

Optimal Corrosion 

Control Treatment 

(OCCT) 

The corrosion control treatment that minimizes the lead and copper 

concentrations at users’ taps while ensuring that the treatment does not cause 

the water system to violate any National Primary Drinking Water Regulations 

(NPDWRs) (§141.2). 

Optimal Water Quality 

Parameters (OWQPs) 
Specific ranges or minimums that are determined by the primacy agency for 

each relevant WQP. OWQPs represent the conditions under which systems 

must operate their corrosion control treatment to most effectively minimize the 

lead and copper concentrations at their users’ taps while not violating any 

NPDWRs.  

Orthophosphate The active agent for phosphate-based inhibitor chemicals that, when added to 

the water, can combine with lead and copper to form several different 

compounds that have a strong tendency to form a passivating scale, inhibiting 

lead and copper release into drinking water).  

Oxidant A chemical compound that readily transfers oxygen atoms, or a substance that 

gains electrons in a redox chemical reaction. 

Oxidation-Reduction 

Potential (ORP) 
Also termed redox potential. An electrical measurement that describes the 

ability of water to oxidize or reduce substances. It affects how the water 

interacts with solid substances, such as pipe materials in a distribution system, 

and it affects the thermodynamic stability of minerals.  

Partial System Testing A type of demonstration study in which CCT is evaluated full-scale by applying 

the treatment to a hydraulically isolated portion of the distribution system.  

Passivating Scale  A protective layer comprised of insoluble forms of metals that forms on the 

pipe surface and helps to prevent the release of lead or copper into drinking 

water. 

Pb The chemical symbol for lead. 

pH The pH of water is a measure of its acidity, otherwise known as hydrogen ion 

concentration (H+ or H3O+).  

Phosphate Inhibitors Chemicals used to control lead by forming passivating phosphate-based 

compounds that help prevent (or inhibit) lead and copper from going into 

solution. Orthophosphate is the active agent for phosphate-based inhibition.  

Pipe Loop Testing Pipe loops consist of pipes or pipe sections made of a variety of materials, 

including lead pipe (new or excavated); copper pipe; copper pipe with lead 

soldered joints; or brass components (faucets or meters). Pipe loop testing is 

used to evaluate the ability of corrosion control treatments to reduce the 

presence of metals in drinking water.  

Point-of-Use (POU) 

Treatment Unit 
Treatment unit applied to a single tap to reduce contaminants in the drinking 

water at that tap.  
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Term Definition 

Polyphosphates Polymers comprised of linked units of orthophosphate that are used to 

sequester (or bind) iron, manganese, and other constituents in the water to 

keep them in solution. 

Pourbaix Diagram Also known as a potential-pH diagram, predicts what aqueous species or 

corrosion by-product solid phases are thermodynamically stable under different 

conditions of electrochemical potential and pH. 

Premise Plumbing Premise plumbing includes that portion of the potable water distribution 

system associated with schools, hospitals, public and private housing, and other 

buildings. 

Profile Testing  A type of demonstration study in which several sequential stagnation samples 

are collected at the tap and analyzed for lead and/or copper. This protocol for 

sampling can be used to evaluate lead and/or copper release from specific 

portions of the service line and premise piping system in a residence, and can 

help identify both the sources of lead and copper and the impact of replacing 

plumbing materials containing lead and copper.  

Public Water System 

(PWS) 
A system that provides piped water for human consumption, which has at least 

15 service connections or regularly serves an average of at least 25 individuals 

daily for at least 60 days of the year. It includes: 1) the collection, treatment, 

storage, and distribution facilities operated and used by the system, and 2) any 

collection or pretreatment storage facilities not under the control of the 

system, but which it primarily uses. 

Redox (Lead) Chart A chart which shows lead speciation as a function of pH and the oxidizing or 

reducing environment; can be used to identify the potential for changes in ORP 

to influence lead or copper levels. 

Secondary Standards Non-enforceable federal guidelines regulating contaminants that may cause 

cosmetic, aesthetic effects (such as taste, odor, or color), or technical effects 

(corrosion, staining, scaling, and sedimentation) in drinking water. Iron (Fe) and 

manganese (Mn) are two contaminants with secondary standards (of 0.3 mg/L 

and 0.05 mg/L, respectively) based on their aesthetic and technical effects.  

Sequestering Agents Chemicals used to absorb metals such as iron and manganese that may 

interfere with treatment and/or cause customer complaints such as staining or 

taste problems. Examples include polyphosphates, sodium 

hexametaphosphate, and silicates.  

Silicate Inhibitors A mixture of soda ash and silicon dioxide that can form metal silicate 

compounds that serve as anodic inhibitors (i.e., they inhibit the oxidation and 

dissolution of the metal). They can passivate the surface of lead and copper 

based materials and help to reduce lead and copper levels. They can also 

sequester iron and manganese. 

Small Water System A water system that serves ≤ 3,300 people. 

Solder A metallic compound used to seal joints in plumbing. Until the lead ban took 

effect in 1988, most solder contained about 50 percent lead. 
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Term Definition 

Solubility (Lead or 

Copper) Chart 
Used to predict the theoretical amount of lead or copper that may be released 

into water under specific water quality conditions (pH and DIC levels). They can 

be used as a general indication of the impact that changing water quality 

conditions may have on lead and copper release and its control. 

Soluble/Insoluble A substance which dissolves in a liquid is termed soluble. A substance that does 

not dissolve or has very low solubility is termed insoluble. 

Standard 61, Section 9 A standard developed by NSF International for American National Standards 

Institute (ANSI) that limits the amount of lead that can be leached from 

endpoint devices for water intended for human consumption.  

Water Distribution 

System  
Refers to the piping, devices, and related fittings that are used to carry a 

system’s drinking water to its users. 

Water Quality 
Parameters (WQPs)  

Used to help systems and primacy agencies determine what levels of CCT work 

best for the system and whether this treatment is being properly operated and 

maintained over time. WQPs include: pH, temperature, conductivity, alkalinity, 

calcium, orthophosphate, and silica.  
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Appendix B – Estimated Dissolved Inorganic Carbon (mg/L as C) based on Alkalinity and pH (with water 
temperature of 25 degrees C and TDS of 200)1, 2, 3 

Total 

Alkalinity  
 

6.4 

 

6.6 

 

6.8 

 

7.0 

 

7.2 

 

7.4 

 

7.6 

 

7.8 

 

8.0 

 

8.2 

pH 

8.4 

 

8.6 

 

8.8 

 

9.0 

 

9.2 

 

9.4 

 

9.6 

 

9.8 

 

10.0 

 

10.2 

 

10.4 

0 0                                         

2 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0           

4 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0       

6 3 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 1 0 0     

8 4 3 3 2 2 2 2 2 2 2 2 2 2 2 2 1 1 1 0     

10 4 4 3 3 3 3 3 2 2 2 2 2 2 2 2 2 2 1 1 0   

12 5 4 4 3 3 3 3 3 3 3 3 3 3 3 2 2 2 2 1 1   

14 6 5 4 4 4 4 4 3 3 3 3 3 3 3 3 3 2 2 1 1 0 

16 7 6 5 5 4 4 4 4 4 4 4 4 4 4 3 3 3 2 2 1 0 

18 8 7 6 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 2 2 1 

20 9 7 6 6 5 5 5 5 5 5 5 5 5 4 4 4 4 3 3 2 1 

22 10 8 7 6 6 6 6 5 5 5 5 5 5 5 5 4 4 4 3 2 1 

24 11 9 8 7 7 6 6 6 6 6 6 6 5 5 5 5 4 4 3 2 2 

26 11 10 8 8 7 7 7 6 6 6 6 6 6 6 6 5 5 4 4 3 2 

28 12 10 9 8 8 7 7 7 7 7 7 7 6 6 6 6 5 5 4 3 2 

30 13 11 10 9 8 8 8 7 7 7 7 7 7 7 6 6 6 5 4 3 2 

35 15 13 11 10 9 9 9 9 9 8 8 8 8 8 8 7 7 6 5 4 3 

40 18 15 13 12 11 10 10 10 10 10 10 9 9 9 9 8 8 7 6 5 4 

45 20 16 14 13 12 12 11 11 11 11 11 11 10 10 10 9 9 8 7 6 5 

50 22 18 16 14 14 13 13 12 12 12 12 12 12 11 11 10 10 9 8 7 5 

55 24 20 18 16 15 14 14 14 13 13 13 13 13 12 12 11 11 10 9 8 6 

60 26 22 19 17 16 16 15 15 15 14 14 14 14 14 13 12 12 11 10 8 7 

65 29 24 21 19 18 17 16 16 16 16 15 15 15 15 14 14 13 12 10 9 8 
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Total 

Alkalinity  
 

6.4 

 

6.6 

 

6.8 

 

7.0 

 

7.2 

 

7.4 

 

7.6 

 

7.8 

 

8.0 

 

8.2 

pH 

8.4 

 

8.6 

 

8.8 

 

9.0 

 

9.2 

 

9.4 

 

9.6 

 

9.8 

 

10.0 

 

10.2 

 

10.4 

70 31 26 22 20 19 18 18 17 17 17 17 16 16 16 15 15 14 13 11 10 8 

75 33 27 24 22 20 19 19 19 18 18 18 18 17 17 16 16 15 14 12 11 9 

80 35 29 26 23 22 21 20 20 19 19 19 19 19 18 18 17 16 14 13 12 10 

85 37 31 27 25 23 22 21 21 21 20 20 20 20 19 19 18 17 15 14 12 11 

90 40 33 29 26 24 23 23 22 22 22 21 21 21 20 20 19 18 16 15 13 11 

95 42 35 30 28 26 25 24 23 23 23 23 22 22 22 21 20 19 17 16 14 12 

100 44 37 32 29 27 26 25 25 24 24 24 24 23 23 22 21 20 18 17 15 13 

125 55 46 40 36 34 32 31 31 30 30 30 29 29 28 27 26 25 23 21 19 17 

150 66 55 48 43 41 39 38 37 37 36 36 35 35 34 33 32 30 28 25 23 20 

175 77 64 56 51 47 45 44 43 43 42 42 41 41 40 39 37 35 32 30 27 24 

200 88 73 64 58 54 52 50 49 49 48 48 47 46 45 44 42 40 37 34 31 28 

225 99 82 72 65 61 58 57 56 55 54 54 53 52 51 50 48 45 42 38 35 32 

250 110 91 80 72 68 65 63 62 61 60 60 59 58 57 55 53 50 47 43 39 36 

275 121 100 88 80 75 71 69 68 67 66 66 65 64 63 61 58 55 51 47 43 39 

300 132 110 96 87 81 78 76 74 73 72 72 71 70 68 66 64 60 56 52 47 43 

325 143 119 104 94 88 84 82 80 79 78 77 77 75 74 72 69 65 61 56 51 47 

350 154 128 112 101 95 91 88 86 85 84 83 82 81 80 77 74 70 65 60 55 51 

375 165 137 120 109 102 97 94 93 91 90 89 88 87 85 83 79 75 70 65 59 54 

400 176 146 128 116 108 104 101 99 97 96 95 94 93 91 88 85 80 75 69 63 58 

Notes: 

1 This table is meant to help primacy agencies and water systems identify potential carbonate precipitation constraints when evaluating CCT alternatives 
in Section 3.2. DIC values may be up to 20% higher at temperatures as low as 10 degrees C, and may vary slightly at higher and lower TDS. 

2 Shaded cells indicate chemically impossible conditions. May indicate analytical quality or total dissolved solids (TDS) assumption error. 

3 See USEPA (2003) for information on the formula used to calculate the DIC values provided above. Equilibrium constants are referenced from Butler 
and Cogley (1998); Plummer and Busenberg (1982); Schock (1980); and USEPA (2003).
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Appendix C – Investigative Sampling to Determine the Source of Lead and 
Copper 

Investigative sampling can be used to help identify the sources of lead and copper in tap water 

samples for a specific building. This type of information can help water systems and building 

owners determine the most effective lead source replacement strategy.  

Systems can take two consecutive, first draw, 125-mL standing samples to identify whether the 

faucet, the brass underneath the faucet, or both components are contributing to lead in a tap 

water sample. Another method identified in the literature is collecting samples to develop 

premise plumbing profiles. This method may be used to determine where metals are being 

released within the premise plumbing and service line and can provide information on the 

stability and solubility of pipe scales within lead service lines (LSLs). A typical procedure is as 

follows:  

• The water utility first collects pipe material data and estimates the length and diameter 

of plumbing in the home from the sample tap to the water main.  

• After at least 6 hours of stagnation, water utility staff collect sequential 1-liter bottles of 

water without turning off the tap, typically from a kitchen sink, until all of the estimated 

volume in the pipe and service line has been collected (up to the water main, typically 

10 to 15 bottles). Smaller volumes (e.g., 125 mL) can be collected for the first several 

samples to isolate potential sources of lead in the faucet from the underlying plumbing 

materials (connectors, valves). 

• As an option, the utility can filter a small volume of water from specific samples (e.g., 

approximately 200 mL) on-site using a 0.45 micron filter to determine the particulate vs. 

dissolved portion of lead. A ‘water hammer’ sample can also be taken by rapidly 

opening and closing the tap several times to provide an indication of the amount of 

‘loose’ particulate on the pipe walls. 

• Analyzing samples for lead, copper, zinc, and iron can provide useful co-occurrence 

information that can be used to identify potential sources of lead in the plumbing 

network (Del Toral et al., 2013).  

Exhibit C.1 provides an example of a lead profile at a residential home with a LSL, and identifies 

which portions of the premise plumbing are contributing to elevated lead levels. The home had 

8 ft of copper pipe from the kitchen tap to the meter/LSL and 89 ft of LSL following that (Del 

Toral et al., 2013).  
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Exhibit C.1: Example of a Lead Profile (Del Toral et al., 2013) 
 

Note: the x-axis represents sequential samples (typically liters) 
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Appendix D – Water Quality Data and Information Collection Forms 

This appendix contains the following forms: 

D.1 Water Quality Data – Raw Water 

D.2 Water Quality Data – Entry Point 

D.3 Water Quality Data – Distribution System 

D.4 LCR Data Summary 

D.5 Treatment Process Information 

D.6 Lead Service Line (LSL) Information 

D.7 Distribution System Materials and Operation 

These forms and recommended procedures are also available electronically in the OCCT 

Evaluation Templates. 

Important notes about these forms are below. 

1) These are technical recommendations only, and can be changed by the primacy agency 

to reflect system-specific conditions and/or primacy agency needs. 

2) These tables can be included in the system’s corrosion control treatment (CCT) study 

report or submitted separately to the primacy agency. 

3) Environmental Protection Agency (EPA)-approved analytical methods must be used for 

regulatory sample analyses (§141.89(a)). Primacy agency approved analytical methods 

may be used for analysis of additional samples. In some cases, this may include use of 

field test kits. 
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Exhibit D.1: Water Quality Data – Raw Water 
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Exhibit D,1 _ _,, Q,aity Daci- Raw Wall>r' 

Source Name- (if more than on e 

sou rce, COi;JJ th i.ssect:ion and 

complete for each source ) 

Sourc-elD 

Source Type 

Requi red Mooitori~ Pie-commended l'w1oni1Drilg System Data 

Date Range WhenSafll)les Were-
Parameter Colerted 

No. of Ourationd No.of Our:ationd No.of IVininum Maxi'Tlu:m .Pdterage 
Frequ"ncy Frequency No. of Sites 

Samples Sampli,c Samples Sampling Sampli,s Value Value, Value 
S1art End 

{dd/mm/yyyyl {dd/mm/yyyyl 

LEad [ mg/ Lj 2 2xjyear l year 

Coppe r [mg/Lj 2 2x/year l year 

pH 6 
every othe r 

l year 
mDnth 

Alkali nity [mg/L as Caro,) 4 quarterly l year 

Haa:lness [mg/Lascaco, ) 4 quarter ly l year 

Temperature ['Q 6 
every othe r 

l year 
mDnth 

Ca lei um [mg/Las Ca) 4 quarterly l ye ar 

Tota l o; ssolve<l Sol i<ls [ mg/Lj' 4 quarter ly l year 

Conduct ivity (asµmho/cm@ 25 'Q' 6 
eve ry othe r 

l ye ar 
mDnth 

Total Ch lor ine (mg/L asCI,) NA NA NA 

Free Ch lor ine (mg/Las Cl,) NA NA NA 

Ch lo r ide [ mg/ L) 2 2xjyear l year 

Su lfate [mg/L) 2 2x/year l year 

Iron [ mg/Lj 4 quarterly l year 

M anganese I mg/ L) 4 quarterly l year 

Sil ica [mg/ Las SiO,) 4 quarterly l year 

:: Under the LE ad and Copper Rule, nor.nvwater monitoring is required . How ever, if rawwat:Er monitoring data are av.ail able, thism~assist the system in sel ecting the corrosion control t reatment t hatw ill wo rk l>e.st w ith t he system ~ 
w ar.er quality. 

i Either total dissdved solids.orconductiv ity can Oe measured. 

NA = not applCable 
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Exhibit D.2: Water Quality Data – Entry Point 
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Exhibi t D.ZWaterQual lty Data- Entry Point ' 

sou rc-e Na me ( If mo.r~ tha.lil one-

so urce, co py th1:s.s.ect1on .a OO 
co ple te- fo t e-ar h w urce) 

source 10 

source Type 

E.ntry Po int" 

Requ i red Mo nitoring uAder LCR Reco mme nded Mon ltor1 rc: Syste m Dat a 

Parameters 
Date Rang! w t.e- n samples w e.re 

No. of Dur.at Ion of No . of Durat lonof No. of CollKted M l r1l mum Maxim um Aver~ 
samples 

Fr~uerrcy 
.sa mpll ng .sam.ples 

Fr~uerrcy 
sampll r,g 

No.of s ites 
samples value Value Value Start End 

{d<l/mm/yyyyl [ dd/mm/yyyyl 

Lead { mg/LJ' l DJ. /ye:ar 1 ye:a r 

Coppe r {mg/LJ' l T:J. /year 1 ye.a r 

pH u "' monthly l year 

Al~all ntty {mg/Las caco,J u "' monthly l ye:a r 

Orthophosphate {mg/Las Pl u monthly l ye-,ar 

Ha rdness { mg/Las caco,J u monthly l yea r 

Tem pe-rature ("C) u monthly l year 

Calciu m {mg/Las Ca) u monthly l yea r 

Tota l Dtssolv..d solids { L)' 6 
€'1/ffY Ot /;e r 

l yea r 
month 

conduct1v • y {as µmho/cm @I 2.5 ·q ' u monthly l ye:a r 

Dlsl rifecta rrt Re-s:Jduaf 

Tot .a l c h1o r1 ne- [mg/ L as d 1) u "' monthly 2. ye,a r 

Ftee Ch1o r1 ne {mg/ L as. 0 2) u "' monthly .3 ye:ar 

Clllorlde {"'i/LJ 6 
ev.ery ct he r 

l yea r 
month 

s ulfate {mg/LJ 6 
eY'=f'l/ot he r 

l ye.a r 
month 

iro n {mg/LJ 4 q uarterily l ye-,ar 

Mangan ese {mg/ LJ 4 q wrterily l yea r 

SI ii ca {mg/La>S IO,J 4 q ua rterly l yea r 

" Ente r data for eadl e-ntiry pelnt. COpy :sh~t for mulUplea e,ntrypollnt:s.. 

i Bther total dtssdve-d sdlds. orccnducuvtty can be measured. 

! Bo th total and free chlortre :should re measure d. 

.::i If there lsnotreatme-nt t hensyst ein ts. o nlyrequlre d tosa le at the entry point unless wa~ r ls p ipe d a Slgnl'hcan t dts.tance, or sto re d, betwe.e n t he raw waterp01nt and the entry pant . 

~ Addluonal da ta mav b e- aV.318.a'b!e- from the svste-m de;nendlro! o n c roc.ess control data col lecnon sch!:'fflde- :s... 
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Exhibit D.3: Water Quality Data – Distribution System 
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Exhibit D.3 Water Quall ti/ Data • Distribution SVstem 

Source Name ( if mo re t han one 
sour.:1:>, copy this section and 

comp I ete for each sourc1:>) 

Source ID 

Sourcelype 

Required Monitoring under LCR Rf>comrn<>nded Data Coli<>ctlon System Data 

Paramell! r 
Date Range Wne.n Samples Were 

No. of 
~requency 

Dura11onof 
No.of Sites ~requency 

Duration of 
No. of Sites 

No. of Colieaed Minimum Maximum Average 
Samples Sampling Sampling Samples Start End Value Value Value 

I dd/m rn/vwv) Id d/m rn/vwvl 

pH 1:11~ mont hly ly1:>a r 

Alkalin in,> (mg/las CaCO,) 6 mont hly ly1:>a r 

Orthopho sphat 1:> I mg/Las P) 1:11~ monthly 1 y1:>a r 

Hardness (mg/Las ca CO,J 6 monthly 1 y1:>a r 

Temperature ( "C) 1:11~ monthly ly1:>a r 

Cald um (mg/Las ca) 6 mont hly ly1:>a r 

Total Di ssolvf>d Solids (mg/l)1 6 monthly ly1:>.ar 

Conductivity (as µmho/ cm @25 ·q ' 12 monthly ly1:>a r 

Disinfectant R1:>s idual2 

Tota l Chlori ne (mg/L as Cl ,) 12 1>I monthly ly1:>.ar 

Fre..Chlorine (mg/L as Cl,) 12 1>1 monthly ly1:>.ar 

C hloridf> (mg/lJ 4 quart<>rly 1 y1:>.ar 

Sulfate (mg/lJ 4 quartHly 1 y1:>a r 

Iron (mg/L) 4 quart1:>rly 1 y1:>a r 

Manganes1:> ( mg/lJ 4 qu art1:>rly 1 y1:>.ar 

Silica (mg/Las SiO,) 4 quarterly ly1:>.ar 

' Btnertotal dissolvf>d solids or conductivity canoe mi;>asurf>d. 
2 Both total andfre£ chlorine should oe m..asurf>d. 
'S..leaa combi nation of sit1:>s at variolJ5 distanmsfrom tneentrv point. 
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Exhibit D.4: LCR Data Summary

 
 
  

Parameters 

No. of 

Samples

Minimum 

Value

Maximum 

Value
Average

90th 

Percentile

# Samples > 

0.015 mg/L for 

lead or > 1.3 

mg/L for 

copper

Sample Period 

Start Date 

(dd/mm/yyyy)

Sample Period 

End Date 

(dd/mm/yyyy)

Lead (mg/L)

Copper (mg/L)

Parameters 

No. of 

Samples

Minimum 

Value

Maximum 

Value
Average

90th 

Percentile

# Samples > 

0.015 mg/L for 

lead or > 1.3 

mg/L for 

copper

Sample Period 

Start Date 

(dd/mm/yyyy)

Sample Period 

End Date 

(dd/mm/yyyy)

Lead (mg/L)

Copper (mg/L)

In the Last 10 Years

Lead (mg/L)

Copper (mg/L)

1.  Action Levels are 0.015 mg/L for lead and 1.3 mg/L 

for copper.

Exhibit D.4 Lead and Copper Rule (LCR) Data Summary

First Round of Regulated Tap Samples

Second Round of Regulated Tap Samples

How Many Times Has the 

90th Percentile of 

Sampling Results 

Exceeded the Action 

Level1 (indicate the year in 

which these occurred in 

parentheses)
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Exhibit D.5: Treatment Process Information 
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Edlillit:O.S~tfirom:sslatanaio■ 

.~ ..:, ,nmf• a.ilf'.atona p.'OtJ.'V4 ,ru.t~etVJnkiJg wot.,,. t.-,rm,w.i tpt'~ 

SO WU: Namr! 4· o_~ ~ a:te: 

:Kr.lK'e , 00 f 2 c1 .::,:-,d 

~~~ e ~a"l:SO '.t:e:] 

Si,S(el[) 

Cll..eat~lrt 

Treatrnmtfr'auss cllltmicalusim ~ 
Morko"rir9cm,. j f oppli<a> I 

Prifr--r1Disia1'ec:io■ 

Se:am..,Disilrfectlica 

lirnt!sottaiag 

oi.erP110 u:s5es 

ot:k2'P110 usses 

Otkl'Cllemiml Ad 

Note/comn:.mt> 
Mart:aTit' ClllemiralP 

[rl 

fluacd Rl'IIIR~ 

.. -Uidl Dosa&:e: _, ~
Cot• ~ 
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Exhibit D.6: Lead Service Line Information 

 

R 000140

Exhibit 0.6. Lead Service Line Information 

Question Response 

Does your system have ANY full1 or partial' lead service lines (YES or NO)? 

If YES, approximately how many full lead service lines are in place? 

If YES, approximately how manv partial lead service lines are in place? 

What was the approximate range of years the lead service lines were installed (YYYY to YYYY)? 

1 A fu ll lead service line refers to the pipe f rom the water main to the res idence being lead pipe, see illustration below {source: sandvig et al., 2008). 

2 A partial lead service line refers to only a portion of the pipe from the main to the residence being lead pipe. This could be the portion of the pipe that is under the control of the 
utility or the portion of the pipe that is under the control of the property owner, see illustration below (Source: sandvig et al., 2008). 

Water 
M ain 

Public Side Private Side 

Suppl Pipe 
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Exhibit D.7: Distribution System Materials and Operation 

R 000141

E>hbi t D,7 Dist ributioo S'5lem Materials and Operalioo 

Question 

enwasyourlastmal" ·a s \IE'Y~eted 
[40C FR §LU.Bfl( a)) ? 

at perce tage of water maim. a_re lineil cast i n? What is. 
t~ app ,ox· te total len;,,o:t of ·ned cart iro mai •. [feet)' 

Ptovide a y a1l11" · onal comme 

m at · a1s [e .g,, list a types). 

t hat ave exper· ced 

lf YES, appr<>Ximat llow ofte. ooyo usefreec ·ne 

a nd a t \\1 t do.!e? 

~YES, ow ooh? 

· eueed? [i .e . 

P:ao- y [a few frnes a 
[weekly) 

~it v:air· _.'bymo t please list an avera~ per mo 

lf .app'.lica ~ ,do yo ' avep an,.tochang,, your coac a t int~ 

111>aJ fu t [i.e . · the ext l-3'1'!'a<,j (YEsor Nq? 

you p .an to 111:e .. P ease 
date. 

Respome 

ein.t coagulant 
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Appendix E – OCCT Recommendation Forms for Systems Serving ≤ 50,000 
People 

Appendix E supports Chapter 4 by providing forms systems can use to identify corrosion control 

treatment options, evaluate secondary impacts, and document conclusions and rationale for 

the optimal corrosion control treatment (OCCT) recommendation. 

This appendix contains the following forms: 

E.1 Identification of Potential Corrosion Control Treatment Options 

E.2 Evaluation of Secondary Impacts 

E.3 Documentation of OCCT Recommendation 

These forms and recommended procedures are also available electronically in the OCCT 

Evaluation Templates. 

Important notes about these forms are below. 

1) The procedures in Exhibits E.1 through E.3 are technical recommendations only, and can 

be changed by the primacy agency to reflect system-specific considerations and/or 

primacy agency needs. 

2) These tables can be included in the system’s corrosion control treatment (CCT) study 

report or submitted separately to the primacy agency.  
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Exhibit E.1: Identification of Potential Corrosion Control Treatment Options 
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Exhibit E.1: Identification of Potential Corrosion Control Treatment Options 

CCTOptions 
Put an Xnexttoall Identify possible treatment chemicals or processes for the options identified (chemical formula or 

that apply c01Dmon name) 

Raise pH 

Raise DIC (alkalini ty) 

Ad d orthophosphate1 

Add si Ii cat e 

Add blended phosphat e1 

1 For orthophosphate and bl end ed phosphate, provide in mg/Las P. Fo r bl ended phosphate, includ e t he percent of t he bl end t hat is orthophosphate. 
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Exhibit E.2: Evaluation of Secondary Impacts 
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Exhibit E.2: Evaluotion of Secondary Impacts 1 

Sou rce Name ( if more t han one source, copy this section and 

complete for each source ) 

Sou rce ID 

Sou rce Type 

Questions Adjust pH Adjust DI C IAlkal ini ty) Add Orthophosphate Add Silicate Add Bl ended Phosphate 

ls the chemical available (YES o r N 0 )? 

Do you fee l your current operators will have difficu lty usi ng 

this che mical and ope rat ing the treatment? 

What are the re lat ive costs for each t reatment opt ion? 

(High, Medium, Low) (Provide your best est im ate, w hich 

should include cost for the chem k al, any equ ipment t hat 

needs to be pu rchased, inc re ased operator t ime, etc. .) 
(Ind icate what dosage cost co mpari sons are based on.) 

Will this t reatment change potent ially cause excessive 

scaling (See OCCT Manual Exh ibit 3-2)? 

Add it iona l Notes/Comments 

1 Comple te for eac h corrosion control t re atment option ide nt ifie d in E)l hibit E.1. 



 

OCCT Evaluation Technical Recommendations for  

Primacy Agencies and Public Water Systems  E-4 

Exhibit E.3: Documentation of OCCT Recommendation 
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Ex ti bit E.l: Docurn,ntatim al OCCT Remmmerdation 

Source Name (if more than one -soun: e, copy t his 

sect ion and complete fo r each soun: e) 

Source ID 

Source Type 

Identify RIE!corrmended Treatment Approach P<ljustpH Adjust DIC (Al kali nity) Add Orthophosphate Add Si licate P<ld Blended Phmphate 

Recommended Chem ica l o r Process 

Recommended Dos.age 

Reoommended Leve ls at the Entry Point pH 
A lkali n.ity 

lnh.ibitDr~ 
(mg/Las eaco,J 

Mi nimum 

Mlximum 

Ave rage 

Recomme nded Leve ls in the Distribu t ion System pH 
A lkali ni ty 

lnh.ibitDr~ 
(mg/Las CaCO,) 

Mi nimum 

Mlximum 

Ave r.age 

" Fororthophosphat-e and blended phosphate, provide in mg/Las P. 

PRINTED NAME and Signature of Responsi ble P:artyfrom Pub lic WaterSyst.=m Date 
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Appendix F – Tools for Conducting Corrosion Control Studies 

This appendix provides a description of tools that can be used to conduct desktop or 

demonstration-type corrosion control studies. Note that the Lead and Copper Rule (LCR) 

requires the use of specific types of studies - see Chapter 4 for regulatory requirements. This 

appendix describes both the required types of studies and additional study tools that can be 

used to help identify the best corrosion control treatment.  

F.1 Desktop Study Tools 

Desktop study tools use analogous systems, charts and other information related to corrosion 

control theory, and models to select appropriate corrosion control treatment strategies. These 

tools are described below. 

Analogous Systems34 

Drinking water systems can evaluate and compare data from other systems with similar water 

quality, treatment, and distribution systems (analogous systems) to help identify corrosion 

control treatment options. A description of the raw source water, water treatment processes, 

distribution system, source water usage, and the performance of their corrosion control 

strategy should be included in the corrosion control study report. Systems may want to start 

with neighboring water systems using the same aquifer or surface source. Systems can also 

conduct a survey of similar systems to obtain this information; seek technical assistance from 

engineering consultants or industry associations; or review literature sources, such as the 

report by The American Water Works Association’s (AWWA’s) Water Industry Technical Action 

Fund which provides information on lead, copper, and other water quality information for 400 

US water systems (AWWA, 1993). An additional resource is the Distribution System 

Optimization Program developed by the Partnership for Safe Water and the Water Research 

Foundation. Participating systems can benchmark their performance against utilities with 

similar water quality issues. 

Corrosion Control Treatment Theory 

Chapter 3 contains significant background information on corrosion control treatment. This 

information can help systems conduct their study and evaluate different treatment strategies. 

Models  

Modeling software can be used to evaluate corrosion characteristics of water and to predict 

changes in those characteristics with changes in treatment. However, systems and primacy 

                                                      
34 Systems conducting a desktop study (with no demonstration testing) must conduct analyses based on documented analogous 
treatments with other systems of similar size, water chemistry, and distribution system configuration to meet the requirements 
of the LCR. 
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agencies should consider any relevant limitations that may be inherent to the modeled data. 

Many models are not valid for scaling potential in the presence of phosphates, silicates, or 

natural organic matter (NOM), and some trace metals that inhibit nucleation and growth of 

CaCO3. Also, calcite may not be the proper solid phase in some systems. Utilities with corrosion 

inhibitors or naturally occurring scale-inhibiting factors should consider marble testing or field 

studies to predict scale potential.  

F.2 Demonstration Study Tools 

This section describes coupon tests, pipe loop studies, solid and scale analysis, and partial 

system tests. Several documents can be referenced for more detailed information on the 

usefulness and relative costs of these tools (USEPA, 2007d; AWWA, 2005; Kirmeyer et al., 2004; 

USEPA, 1992a; AwwaRF, 1990). A guidance document prepared by the Ontario Ministry of 

Environment (MOE, 2009) provides a summary of these different tools and recommendations 

on which to use given a system’s size and complexity. This document can be found at 

https://ia802301.us.archive.org/18/items/guidancedocument00snsn21738/

guidancedocument00snsn21738.pdf. 

Coupon Studies  

Coupon studies use flat metal pieces (i.e., coupons) of lead, copper, iron, or steel to help 

determine how specific corrosion control treatments (CCTs) may help prevent release of metals 

from these materials. These coupons can be evaluated using a variety of different protocols 

(static dump and fill, mounted in a flow-through pipe rig, or mounted in the distribution 

system) after which they can be taken out and weighed to determine total weight loss. 

Coupons can also be used to measure the instantaneous corrosion rate of the metal using a 

variety of electrochemical techniques (ASTM, 2005; AwwaRF, 1990; Schock, 1996; USEPA, 

2007d). It is important to note that coupon studies can be useful in determining the corrosion 

rate, but may have limited use in predicting the concentrations of lead or copper in the water 

(Schock, 1996). 

Pipe Loop Testing 

Pipe loops consist of pipes or pipe sections made of a variety of materials, including lead pipe 

(new or excavated), copper pipe, copper pipe with lead soldered joints, or brass components 

(faucets or meters). Pipe loop studies can be designed as either flow-through systems (where 

water flows through the apparatus once and is discharged to waste) or as recirculating systems 

(where a batch of water is continuously recirculated through the loops for a set period of time). 

There are several references that provide detailed information on the design and operation of 

pipe loop systems (Schock and Lytle, 2011; AwwaRF, 1990; and Kirmeyer et al., 1994). Pipe 

loops may need to be operated for several months or years to develop scales that are similar to 

what would be found on premise piping in the system, and to measure stable metal levels. One 

limitation of pipe loops is that they do not provide indication of contribution of lead release 
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from physical disturbances that occur as part of routine system operations, maintenance and 

repairs.  

Scale and Solids Analysis 

The analysis of actual pipe scale, and solids released from pipe scales, can provide an 

understanding of their composition and role in release of lead and/or copper to the water. 

These types of analyses may be particularly valuable to larger systems with lead service lines 

(LSLs) that are contemplating a water quality and/or treatment change (particularly a switch 

from free chlorine to chloramines for disinfection). Many techniques are available to examine 

the scale: visual inspection, X-ray emission spectroscopy, X-ray diffraction, X-ray fluorescence, 

Raman spectroscopy, inductively coupled plasma mass spectroscopy (ICP-MS), and scanning 

electron microscopy with energy dispersive spectroscopy (EDS). There is currently no 

standardized approach for evaluating pipe scales and solids, but there are references that 

provide information on the application of these techniques and typical results (Smith et al., 

1997; Sandvig et al., 2008; Rego and Schock, 2007).  

Partial System Testing 

CCTs can be evaluated full-scale by applying the treatment to a hydraulically isolated portion of 

the distribution system. Systems can collect samples from residential taps for lead and copper 

analysis and additional water quality parameters in the distribution system. Partial system 

testing can be relatively expensive, but it does provide a direct means for examining the 

potential secondary impacts of implementing a particular CCT and for monitoring the 

implementation timeframes for installation of CCT (i.e., length of time needed for an inhibitor 

to be effective).  

 

R 000148



 

OCCT Evaluation Technical Recommendations for  

Primacy Agencies and Public Water Systems  G-1 

Appendix G – Forms for Follow-up Monitoring and Setting OWQPs  

Appendix G supports Chapter 5 by providing data collection forms for follow-up monitoring and 

technical recommendations for primacy agencies to consider when designating Optimal Water 

Quality Parameters (OWQPs) for pH/alkalinity/dissolved inorganic carbon (DIC) adjustment, 

orthophosphate treatment, blended phosphate treatment, and use of a silicate inhibitor. 

This appendix contains the following forms: 

G.1 Results of Follow-up Lead and Copper Tap Monitoring 

G.2 Results of Follow-up WQP Monitoring – Entry Point 

G.3 Results of Follow-up WQP Monitoring – Taps 

G.4 Setting OWQPs for pH/Alkalinity/DIC Adjustment 

G.5 Setting OWQPs for Orthophosphate Inhibitor Addition 

G.6 Setting OWQPs for Blended Phosphate Inhibitor Addition 

G.7 Setting OWQPs for Silicate Inhibitor Addition 

G.8 OWQPs Designated for the System 

These forms and recommended procedures are also available electronically in the OCCT 

Evaluation Templates.  

Important notes about these forms are below. 

1) Environmental Protection Agency (EPA)-approved analytical methods must be used for 

regulatory sample analyses (§141.89(a)). Primacy agency approved analytical methods 

may be used for analysis of additional samples. In some cases, this may include use of 

field test kits. 

2) The procedures in Exhibits G.4 through G.7 are technical recommendations only; see 
Chapter 5 for requirements for primacy agencies in setting OWQPs. Note that the water 
quality ranges in these exhibits are intended as general guidelines included for the 
reader’s reference. As discussed in Section 3.3, these values may not apply to every 
situation; therefore, they should not be interpreted or universally prescribed as default 
minimums and/or maximums. 
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Exhibit G.1: Results of Follow-up Lead and Copper Tap Monitoring 

First Round of  Follow-Up Monitoring

Start (dd/mm/yyyy) End (dd/mm/yyyy)

Lead (mg/L) mg/L mg/L mg/L

Copper (mg/L) mg/L mg/L mg/L

Second Round of  Follow-Up Monitoring

Start (dd/mm/yyyy) End (dd/mm/yyyy)

Lead (mg/L) mg/L mg/L mg/L

Copper (mg/L) mg/L mg/L mg/L

Parameter

Parameter

Required by the Primacy Agency PWS Data

No. of Tap 

Sites
Frequency

Duration of 

Sampling

No. of 

Sites

No. of 

Samples

Date Range When Samples Were Collected Minimum 

Value

Maximum 

Value
Average Value

Required by the Primacy Agency PWS Data

No. of Tap 

Sites
Frequency

Duration of 

Sampling

No. of 

Sites

No. of 

Samples
Date Range When Samples Were Collected Minimum 

Value

Exhibit G.1 Results of Follow-up Lead and Copper Tap Monitoring

Maximum 

Value
Average Value
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Exhibit G.2: Results of Follow-up WQP Monitoring – Entry Point 
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Exhibit G.2 Results of Fol low-up WQP Monitoring - Entry Poi nt1 

Sou rce Name (if more t han one source or 

mult iple e ntry points/ source, copy t his 

section and complete for eac h 

source/ e ntry point com bin at ion) 

Sou rce ID 

Sou roe Type 

Required by the Pri mac:y Agency PWSData 

Parameter 
Duration of Date Range When Samples Were Col leded Minimum Maximum 

Frequency 
Sampling 

No. of Samples 
Value Value 

Average Value 
Start (dd/mm/yyyy) End ( dd/mm/yyyy) 

pH 

Al kalinity (mg/ L as CaCO, ) 

Inhi bit or Con ce nt rati on ( phosphate 

inhi bitor i n mg/L as P ( not as 

orthophosphate); silicate i nh ibitor in mg/L 

as Si0 2) 

Hardn ess (mg/L as CaCO~) 

Temperature ('C) 

Calci um (mg/L as Ca) 

Total Dissolve d Solids (mg/L) 2 

Disi nfectant Residual 

Tot al Chlorine (mg/L as Cl2) 

Free Chlorine (mg/L as Cl2) 

Chlori de ( mg/ L) 

Sulf ate (mg/ L) 

Iron (mg/L) 

Manganese (mg/L) 

1 Ente r data for e ac h entry poi nt. Copy shee t form ultiple entry poi nts. 
2 Either Total Dissolved Solids or Condu ct iv ity (as µm he>s/ cm @2 5 C or µS/ cm) 
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Exhibit G.3: Results of Follow-up WQP Monitoring – Taps 
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ExhibitG.3 Results of Follow-upWQP Monitoring-Tap Samples 
1 

Source Name Associated w ith tap .samples 

(if t here are add it ional t ap sample s 

associ ated with a diffe re nt source, copy thi s 

section and complet e for each source/ tap 

sample set. If mult iple sources are associ ate d 

w it h t he t ap sam pies listed be low, l ist all 

sources here) 

Source ID( s) 

Source Type 

Required by the Primacy Agency PWSData 

Pa@meter 
No. of Tap Du@t ion of No. of No. of M inimum Maximum Date Range When Samples Were Col le.cted 

Sites 
Frequency 

Sampling Sites Samples Value Value 
Average Va lue 

Start (dd/mm/yyyy) End (dd/mm/yyyy) 

pH 

A lkalinity (mg/L as CaCO,.) 

Inh i bitor Conce ntrat ion (phosphate inh ibitor 

in mg/L as P (not as orthophosphate ); si licate 

inh i bitor in mg/L as Si Oz) 

Hardness (mg/L as CaCO,) 

Temperature (' C) 

Cak i um ( m g/L as Ca) 

Tot al Dissolved Solids ( mg/L)2 

Disinfectant Residual 

Tot al Chlori ne (mg/ L as Cl2) 

Free Chlori ne (mg/L as d 2) 

Chlori de (mg/ L) 

Sulf ate (mg/L) 

Iron (mg/L) 

Manganese ( mg/L) 
1 Tap shou ld be fl ushed prior to collecting samplesfor all parameters exce pt lead and copper w hich are standing sample s. 
2 Eit he r Total Dissolve d Solids or Con duct ivity (as µmhos/ cm @ 25 C or µS/ cm) 
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Exhibit G.4: Setting OWQPs for pH/Alkalinity/DIC Adjustment 
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Exhibit G.4 Setting OWQPs for pH/ Alkalinity/DIC Adjustment 

Step 1: Are the recommended minimums or ranges YES Go to Step 2. 

fo r pH and/or alkalinity met at t he Entry Point and in Work with system to re-evaluate pH and/or alkalinity adjustment 
t he Distribution System? 1 NO 

process. 

Step 2: Is t he range of pH values measured at the YES Go to Step 3. 

Entry Point < 0.4 pH units (Range = Max entry point The pH range may be too wide fo r effective cont rol of lead and/or 

pH - Min entry point pH )?1 copper levels at the tap. Work w ith system to re-evaluate pH 

adjustment process. Review process control charts fo r pH chemical 

NO dosages and resultant pH levels. Evaluate seasonal changes in raw 

sou rce water qual ity and impacts on maintenance of pH at t he entry 

point . 

Also go to Step 3. 

Step 3: Is t he range of pH values measured in the Identify WQP minimums and ranges based on exist ing system 

Distribut ion System< 0.6 pH units (Range= Max YES informat ion (both regulatory WQP monitoring data and additional 

distribut ion pH - Min distribut ion pH)?1 diagnostic monitoring data if available) . 

The pH may be too variable fo r effect ive corrosion control. Re-evaluate 

pH adjustment process and reasons fo r variability in pH in the 

NO distribution system (evaluate buffer intensity, distribut ion system 

materials, distribut ion system operat ions). If low alkalinity water (< 20 

mg CaCOiL), may need to increase DIC. 

1 The standard deviation is another tool t hat can be used to evaluate va riability of pH measurements, in addit ion to the minimum, maximum, and 

range. 
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Exhibit G.5: Setting OWQPs for Orthophosphate Inhibitor Addition
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Exhibit G.5Setting OWQPs for Orthophosphate Inhibitor Addition 

Step 1: Is the residua l orthophosphate level in the YES Go t o St ep 2. 

distribution system:: 1.0 mg P/L (> 3.0 mg/L PO4)? If syst em has recommended an orthophosphat e res idual in t he 

dist ribution system t hat is < 1.0 mg P/ L, t hen det ermine if inhibitor 

chemica l dosage needs to be increased t o provide optima l reduction 

in lead and/ or copper levels. If system has recommended an 

orthophosphate residua l in t he dist ribution system t hat is:: LO mg 

NO 
P/L, t hen evaluat e orthophosphat e demand in t he syst em 

(difference between ent ry point orthophosphate versus residua l 

orthophosphate in the distribution system ) and potential for 

adj usting requ ired dosage t o meet recommended res idua l in the 

dist ribution system. 

Go t o St ep 2. 

Step 2: Are the m inimum pH values measured at YES Go t o St ep 3. 

the Entry Point> 7.2 pH units? M inimum pH shou ld be higher for orthophosphate use. Have syst em 
NO 

re-eva luate pH adjustment process, or ra ise pH if 7.2 or below. 

Step 3: Is th e distribution syst em pH between 7.2 YES Go t o St ep 4. 

and 7.8 pH units? The pH is not in t he optimal range for use of orthophosphate 

inhibitors. Have system re-eva luat e t he pH cont ro l t reat ment 

NO process, pH variability in t he distribution syst em, and adequacy of 

recommended orthophosphate dosage and res idua l in the 

dist ribution syst em. 

Step 4: Is th e range of pH values measured at the YES Go t o St ep 5. 

ent ry point < 0.4 pH units (Range = max entry point The pH may be t oo variable for effective corros ion cont ro l. Syst em 

pH - m in entry point pH)? NO shou ld re-eva luat e t he pH adj ust ment process (i .e., review process 

contro l charts and operations). 

Step 5: Is th e range of pH values measured in the Identi fy OWQP minimums and ranges based on existing information 

distribution system < 0.6 pH units (Range = Max YES (bot h regu lat ory WQP monitoring data and additional diagnostic 

dist ribution pH - M in distribution pH)? monitoring data if ava ilable). 

Eva luat e causes for pH variability in t he syst em. Evaluat e buffer 

NO 
int ensity, distribution syst em materials, and dist ribution system 

operations, and adjust t reat ment and operations t o achieve a 

narrow er range of pH and alka li nity. 
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Exhibit G.6: Setting OWQPs for Blended Phosphate Inhibitor Addition
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Exhibit G.6 Setting OWQPs for Blended Phosphate Inhibitor Addition 
Step 1: Is t he residual orthophosphate level in the YES Go t o St ep 2. 

distribution system::: 0.5 mg P/L? If syst em has recommended a blended phosphate product dose that 

results in an orthophosphat e residual of <0.5 mg P/L in t he 

dist ribution syst em, then determine i f inhibitor chemical dosage 

needs t o be increased t o provide optimal reduction in lead and/or 

copper levels. If syst em has recommended an orthophosphat e 

NO res idual in the distribution syst em that is ~0.5 mg P/L, then eva luate 

orthophosphat e demand in the system (di fference between entry 

point orthophosphat e versus residual orthophosphat e in the 

dist ribution syst em ) and pot ential for adj usting requ ired dosage t o 

meet recommended res idual in the distribution syst em. 

Go t o Step 2. 

Step 2: Are the minimum pH values measured at YES Go t o St ep 3. 

the entry point > 7.2 pH units? Minimum pH shou ld be higher for orthophosphat e use. Have system 
NO 

re-evaluate pH adjustment process, or ra ise pH if 7.2 or below . 

Step 3: Is t he distribution system pH between 7.2 

and 7.8 pH units? 
YES Go t o St ep 4. 

The pH may not be in the optimal range when using blended 

phosphat e inhibitors, check with the chemical supplier for optimal 

NO 
pH range. Have syst em re-eva luate the pH cont ro l t reatment 

process, pH variability in the distribution syst em, and adequacy of 

recommended orthophosphat e dosage and res idua l in the 

distribution syst em. 

Step 4: Is t he range of pH va lues measured at t he YES Go t o St eps. 

entry point< 0.4 pH un its (Range= m ax entry point The pH may be t oo variable for effective corros ion cont ro l, check 

pH - min entry point pH)? 
NO 

with the chemical supplier t o verify quality of the product used to 

adjust pH. Syst em should re-evaluat e its pH adjustment process 

(process cont ro l charts and operations). 

Step 5: Is t he range of pH va lues measured in t he Identify OWQP minimums and ranges based on ex isting in formation 

dist ribution system < 0.6 pH units (Range= max YES (both WQP mon itoring data and add itional diagnostic mon itoring 

distribution pH - min distribution pH)? data if ava ilable). 

Eva luat e causes for pH variability in the system. Evaluate buffer 

NO intensity, dist ribution syst em materials, distribution system 

operations and adjusttreatment and operations accord ingly. 
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Exhibit G.7: Setting OWQPs for Silicate Inhibitor Addition

Exhibit G.8: OWQPs Designated for the System
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Exhibit G.7 Setting Optimal WQPs for Silicate Inhibitor Addition 

Step 1: Is the sili cate level at the entry poin t YES Goto Step 2. 

approximately 20 mg/L as Si02? Silicate addition process sh ould be re-evaluated. Relatively high 

NO dosages may be re qui red (in excess of 20 mg/Las Si 0 2, de pending 

on the system) for adequate corrosi on control. 

Step 2: Is the pH atthe entry point less than the pH YES Go to Step 3. 

measured in the distribution system? Silicate addition process should be re-eva luated . Silicate addition 

NO should increase pH in the distribution system, so recommended 

dosage may not be high enough for adequate corrosion cont rol. 

St ep 3: ls the range of si licate leve ls measured i n Identify OWQP mini mums and ranges based on existing information 

the di st ribution syste m from 10 t o 20 mg/L as Si0 2? YES (both regu latory WQP monitoring data and additional diagnostic 

monitoring data if available). 

Re-evaluation of silicate treatment should be completed. Relatively 

NO 
higher dosages may be re qui red (in excess of 20 mg/L) in order to 

maintain adequate I eve ls in the distribution system for effective 

corrosion control. 

Exhibit G.8 OWQPs Designated for the System 

Paramet er1 
Entry Point Distribution System 

Minimum Maximum Minimum Maximum 

pH2 

Alkalinity3 

(mg/Las cac~) 

Inhibitor Concentration 

(mg/Las P or Si~)4 

Not es: 
1 111 add it ion t o pH, alkal in ity, or corrosion inhibit or concent rat ions, pr imacy agencies have t he 

authority to designat e va lues fo r ot her additional w at er quality param et ers det erm ined by t he 

prim acy agency t o reflect op timal corrosion cont rol t reat m ent fo r the syst em. 

2 Under t he Lead and Copper Ru le, t he m inimum pH v alue m easured in all t ap samples m ust be 

equal t o or great e r than 7.0, un less t he pr im acy agency det e rmines t hat m eeti ng a pH of 7.0 is not 

t echno logically f easible or is not neces.sa ry for t he syst em t o op timize corrosion control. 

'Under t he Lead and Copper Rul e, prim acy agencies must designat e a m inimum or a range of 

alkalinity concent rations if it is adj ust ed as part of t he syst em's op tima l corros ion con t ro l 

t reat m ent . 
4 Fo r syst em s using a corrosion inhibit o r as part of t he optim al corrosion cont ro l t reatment. 
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INTRODUCTION 

CHAPTER 1 
INTRODUCTION AND OBJECTIVES 
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The objective of this report is to identify and present recommendatitms for optimal corrosion 
control trealment based upon studies of the effectiveness of co1Tosion control treatments (CCT). 
This report characterizes the water quality characteristics distributed in University Park (UP), 
particularly focusing on con-osion control considerations and consequences, and results from 
corrosion control studies investigating potential improvements to corrosion control within the 
distribution system. The current chapter provides an introduction and background, including 
descriptions of the water source and distribution system in University Park. Chapter 2 provides 
additional background on water quality characteristics of the water distributed in UP. Chapter 3 
focuses on theoretical copper solubility in the UP system. This evaluation of copper solubility 
includes use of water quality data from Chapter 2 and information published in the literature. 
Chapter 4 of this repo11 deals with lead solubility control. Chapter 4 also includes results from 
pipe scale harvesting and analysis. Chapter 5 includes the recommendations for cotTosion control 
trealment in the UP system. 

SYSTEM DESCRIPTION 

Prior to 20 I 8, the UP system was operated under pennits approved by Illinois EPA (IL-EPA) as 
a separate PWSID (ILl975030). The water distributed in the UP system prior to 2018 was 
supplied by 7 groundwater wells (called "Well I .. through "Well T), with Wells J, 2, and 3 as 
the primary supply, supplemented by the other wells when needed. Water from these wells was 
chloraminated before distribution. Prior to June 2017 a blended phosphate (60 percent 
orthophosphate and 40 percent polyphosphate - the product also included zinc) was added to 
chloraminated well water prior to distribution. In July 2017 a different product was added, a 
proprietary blended phosphate product containing orthophosphate and polyphosphale. Limited 
data are available on the produces composition since the fommlation is proprietary, but the 
product is listed as having a 7 .6% by weight orthophosphate as P04, with a minimum 
polyphosphate content of 22.7% by weight (expressed as PO.). 

During December 2017 UP converted the supply from the UP wells described above to treated 
water from the Kankakee Water Treatment Plant (WTP). The Kankakee WTP source is still 
being used as the primary supply, with Wells 2 and 7 retained as an emergency supply and with 
the other 5 wells abandoned or inactivated. 

The Kankakee WTP uses the Kankakee River as a raw water source, with treatment that includes 
lime softening, ferric chloride coagulation, dual media granular filtration (anthracite over sand), 
chloramination, and fluoride addition (H2SiF<,), The treated water from the Kankakee WTP 
travels through the Kankakee distribution system (PWSID IL09 I 5030) and enters the UP system 
via an interconnect designated "CC0 I" by [L-EPA. Before the water is distributed in UP, a 
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corrosion inhibitor is added at the UP booster station at Central A venue, and then the water is 
transmitted into the UP system via the UP entry point (''TP03"'). for more than a year the 
corrosion inhibitor added after the conversion to the Kankakee treated water source was the same 
proprietary blended phosphate used in the 5 months prior to the source water conversion. On or 
about June 15, 2019, after notification to the IEPA, use of the proprietary blended phosphate was 
discontinued and a different product was used. The new product called ''LPC-132'·. is 
manufactured by Hawkins, Inc. (Roseville, MN) and has a 90: IO ratio of orthophosphate to 
polyphosphate. This product does not contain zinc. Jn Chapter 4 the studies that are described as 
using a "blended phosphate'' or a "90/10 blended phosphate" were evaluated using this same 
LPC-132 product cun·ently used in University Park. 
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CHAPTER2 
WATER QUALITY 
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This chapter summarizes water quality data from the treated surface waler from the Kankakee 
WTP, UP Distribution System monitoring data, and infonnation on UP water quality prior to the 
conversion to Kankakee treated water. The first section of this chapter summarizes the daily data 
available for most constituents characterizing the Kankakee treated water. The later section of 
this chapter compares the original ground water quality in UP to the water in the UP system after 
the conversion to the Kankakee treated water supply. 

UP SOURCE WATER QUALITY - KANKAKEE WTP TAP 

Figure 2-1 below is an example of a box and whisker plot used in this repo11. including this 
chapter. The line in the middle of the box in this figure depicts the median (50lh percentile) and 
the top and bollom of the gray box are the 25'h and 75111 percentiles. The spindle above the top of 
the box is the 901h percentile and the similar one at bottom is the I 01

h percentile. The red star 
depicts the 5th and 95th percentile values. 

The data for Kankakee treated water is derived from monthly operating rep011s for the Kankakee 
WTP from January I, 20 I 7 through October 31, 2019. Figure 2 .2 depicts the seasonal change in 
water temperature. This is important because lead coffosion, like most chemical interactions, can 
be accelerated in wanner temperatures. Consequently, the con·osion of lead, copper, and other 
metals can be greater in the June to September period when the water temperature peaks, versus 
lower temperatures in other times of the year. The water temperature ranges from I to 29. 

Figures 2-3 through 2- I 2 depict the seasonal fluctuation of data during the January I, 2017 to 
October 31, 2019 period. Figures 2-3 and 2-4 depict pH as water leaves the Kankakee WTP, 
Figures 2-5 and 2-6 depict measured alkalinity, Figures 2-7 and 2-8 depict dissolved inorganic 
carbon (DIC), Figures 2-9 and 2-10 depict total hardness and the Langelier Saturation Indexes 
(LS(}, and Figures 2-11 and 2-12 depict the total chlorine residual. The pH is generally 8.5 to 9.0 
but does vary seasonally, lower in wam1er summer months. and higher a1 the end and beginning 
of each year (Figure 2-4). Analogous seasonal fluctuations were observed for the other data 
depicted below. DIC varied from about IO to 16 mg/L throughout the year. The DIC, alkalinity, 
and pH are key considerations for evaluating corrosion control characteristics. LSI, though not 
useful for indicating conditions conducive for lead or copper cotrnsion, is a useful indicator for 
the stability of calcium carbonate (CaCO3) scales (LSI <O means these scales dissolve, and 
LSI>O indicates conditions are conducive to CaCO3 deposition).The results for LSI in Figure 2-
10 suggest the Kankakee treated water does not promote dissolution of CaCO3 scale. 

3 
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UP DISTRIBUTION SYSTEM WATER QUALITY 

Table 2- 1 and Figure 2-13 summaiize water quality data in the UP system during June to 

November 2019. During this period, the UP system was receiving Kankakee treated water with 

the 90/ 10 blended phosphate added at the UP entry point prior to distribution. In the UP 

distribution syslem the pH is slightly lower than when the water leaves the Kankakee WTP (8.5 

to 9.0 at the WTP (Figure 2-3) versus ~8 .0 in the UP System (Figure 2-l3a)). The DlC is about 

the same, as expected (10 to 14 mg/L (Figures 2-7 and 2-13d)). The total hardness is similar (140 

to 150 mg/L as CaCO3). The total chlorine residual decreased by about I .5 mg/L. from 3 to 4 

mg/Lat the plant to 1.5 to 2.5 in the UP System. As shown in figure 2-l 3b, the orthophosphate 

and total phosphate residuals in the distribution system were fairly steady during this period, 

about 1.4 mg/Las P {4.2 mg/Las P04) for orthophosphate and 1.6 mg/Las P (4.8 mg/Las P04) 
for total phosphate. 

Table 2-2 summarizes data from the UP wells indicating the water quality entering the UP 

System prior to the conversion to the Kankakee treated water. The data suggest that groundwater 

quality prior to the conversion had a lower pH and a higher DIC, alkalinity, and hardness than 

the water currently supplied into the UP system. 

Another potentially important factor that can impact lead CCT, as reported by Nguyen et al. 

(2011 ), is that a high chloride to sulfate ratio (CSMR) can increase galvanic con-osion when 

CSMR ratios >0.5 mg/mg are present, if lead or brass plumbing is also present. The CSMR for 

the UP wells is reported to be <0. 1 mg/mg (Table 2-2), but for water in the UP system after 
conversion to Kankakee water source the CSMR increased, but was ~0.4 mg/mg, which is below 
the threshold referenced in Nguyen et al. (2011 ). 

10 



Table 2-1 
Median water quality in the University Park (UP) distribution system 

( June - November 2019) 

Parameter t Count Median Notes 

General Characteristics, Including Carbonate Chemistry 

Field pH (unitless) 555 8.0 98% >7.5 
Conductivity (µhmos/com or µS) 12 358 
Alkalinity (mg/Las CaCO3) 541 46 
DIC (mg/Las C) * 541 11 
Total Hardness (mg/Las CaCO3) 70 145 
Calcium Hardness {mg/L as CaCO3) • 73 95 

Orthophosphate and Total Phosphate Residual 

Orthophosphate (mg as P) 615 1.4 99% > 1.0 mg/Las P 
Total Phosphate (mg as P) 71 1.6 I 00% > 1.0 mg/Las P 

R 000177 

Chloramine Residual, Nitrification, and Microbiological Activity 

Total Chlorine (mg/Las Cli) 598 2.0 98% >0.2 mg/L 
Cellular ATP (pg/ml) 32 0.4 0 to 23 pg/ml 
Ammonia (mg/L as N) 69 0.2 ND - 0.44 mg/ L as N 
Nitrate (mg/L as N) 74 1.3 1.0 - 2.7 mg/Las N 
Nitrite (mg/Las N} 74 1.0 0.1 - 1.0 mg/Las N 

Fluoride 
Chloride 
Sulfate 
CSMR (mg/mg) * 
Potassium 
Sodium 
Iron 
Manganese 
Aluminum 

Other Inorganic Chemical Characteristics 

74 0.8 
74 34 
74 79 
74 0.4 
74 4.0 92% $ DL (0.0 I mg/L) 
73 14 
67 
67 
67 

11 

0.01 

Two detections, max 0.12 mg/L 
One detection, >3 mg.IL 
100% $DL (0.01 mg/L) 
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Figure 2-JJ UP Distribution System Water Quality: a) Field pH, b) Orthophosphate and 
Total Chlorine Residuals, c) Alkalinit)'t and d) DIC 

Nole: Data was collected from >500 snmples for each parameter/constituent during June 
lhrough October 2019 for alkalinity, field pH, orthophosphate (o-P04) residual, 
and total chlorine residual. Total phosphate (total P04) was based on 71 samples 
submitted to the Aqua PA Laboratory (Bryn Mawr. PA). DIC was calculated for 
dates and locations with both recorded field pH and alkalinity data. Note that the 
reported data for o-P04 was in units of mg/L as P04 . Dat.i for o-P04 was plotted 
in units of mg/Las P by multiplying by a factor of 31/95. 
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Table 2-2 
Historical water quality data from University Park (UP) wells 

Parameter/Constituent t Well I Well 2 Well 3 Well 4 Well 5 Well 6 Well 7 

General Characteristics, Including Carbonate Chemistry 

pH (unitless) 
Conductivity (µhmos/cm) 
Alkalinity (mg/Las CaCO3) 

DIC (mg\L as C) 
Hardness (mg/L as CaCO3) 
Calcium (mg/Las CaCO1) 

Ammonia-Nitrogen 
Nitrate-Nitrite 

7.2 7.2 6.4 7.1 7.1 
1)050 1,100 1,160 1,100 1,000 

374 418 297 320 350 
101 113 127 88 96 
410 416 530 500 480 
225 220 300 350 300 

Nitrogen (mg/L as N) 

0.13 <0.1 0.42 0.55 0.56 
<0.1 <0.1 <0.1 <0.01 0.31 

Other Inorganic Chemical Characteristics 

Fluoride 1.2 0.9 0.4 0.8 0.7 
Chloride 3.9 1.0 1.5 1.9 1.2 
Sulfate 51 14 374 270 240 
CSMR {mg/mg) <0.1 <0.1 <0.1 <0.1 <0.1 
Potassium 1.7 2.0 2.9 9.1 <0.01 
Sodium 10 II 50 37 44 
Iron 0.5 0.6 850.0 0.9 0.5 
Manganese (µg/L) 21 <15 40 7 17 
Aluminum (µ~L) <150 <100 <100 JOO 72 

t units are mg/L unless noted othei.wise 

7.2 
},076 

246 
67 

597 
400 

0.77 
<0.01 

0.5 
1.7 

297 
<0.l 

5.8 
29 

0.6 
< 15 

<100 

7.3 
790 
358 

95 
422 
228 

0.31 
0.30 

0.3 
2.0 
50 

<0.1 
2.1 

8 
I.I 
29 

* Calculated from measured data (including calcium hardness calculated from measured 
calcium) 
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CHAPTER3 
THEORETICAL COPPER SOLUBILITY 

COPPER CORROSION 
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Over time, copper pipe naturally fonns a scale of insoluble minerals such as malachite 
[Cu2CO3(OH)i(s)] or tenorite [CuO(s)] (Schock & Sandvig, 2009; Grace et al., 2012). However, 
these scales fonn relatively slowly. While these minerals are fonning, copper con-osion is 
controlled by the metastable cupric hydroxide [Cu(OHh(s)J, which is much more soluble. This 
process of the pipe scaling thereby preventing further copper release is often refe1Ted to as 
·'passivation''. Therefore, under water quality conditions that are conducive to copper corrosion 
(i.e. "aggressive .. water quality conditions), elevated copper levels would be more likely to be 
observed in new construction rather than at older homes, such as LCR monitoring sites. New 
copper pipes might never pnssivate in waters that are considered co1Tosive to copper. 
Fu,thennore. the presence of natural organic matter (NOM) can inhibit fonnation of these 
protective scales (Arnold et al. 2012). 

NDW AC COPPER CORROSION SUSCEPTIBILITY 

The National Drinking Water Advisory Committee (NDWAC) convened to address revisions to 
the LCR defined a range of water quality conditions deemed '·corrosive'' to copper as shown in 
the shaded areas of Figures 3-1 and 3-2 (NDWAC 2015 a&b). Water quality that falls in the 
unshaded region of each figure is considered to be non-corrosive to copper. For example, water 
quality with characteristics reflected in the unshaded region of Figure 3-1 are considered not 
aggressive (or non-corrosive to copper), whether o-PO4 is present or not. However, water 
systems in the shaded region of Figure 3-1 are aggressive (co1Tosive) to copper, unless o-PO4 is 
added under conditions consistent with unshaded regions of Figure 3-2. Although the shaded 
regions in these figures indicate potentially corrosive conditions, those conditions are only 
corrosive if the system adds an oxidant or aerates the water. Groundwnler systems that arc not 
chlorinated and are anoxic would not be corrosive even if they fall within the shaded region. 
Conversely, a water system that falls in the unshaded region of Figure 3-2 is considered not 
corrosive to copper, but only if the pH is within the effective range for control of copper 
con-osion with o-PO4. For example, even if orthophosphate is present, if the pH is <7.0 the water 
would still be considered con-osive to copper due to the low pH. 

Figure 3-1 compares the pH and alkalinity from the Kankakee WTP (January 1, 2017 through 
October 31, 2019) with data from the UP system (2019). The red symbols in this figure for 
Kankakee treated water indicates that the water leaving the Kankakee WTP is not conducive to 
copper co1rosion. The water in the UP System (blue symbols) has a lower pH but these 
conditions are still not considered conducive to copper cotrosion even without considering the 
impact of orthophosphate. Figure 3-2 depicts the orthophosphate residual and alkalinity data 
from the UP Distribution after adding orthophosphate with the current blended phosphate at the 
UP entry point. The data in this figure demonstrate that according to the water quality range 
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identified by the NDWAC, the conditions in the UP System measured on these dates is not 
considered co1Tosive to copper. 

THEORETICAL SOLUBILITY RELATIONSHIPS 

The copper solubility curves on which the above NOW AC diagrams were based have been 
updated based on research published by Lytle et al. (2018). Equation 3.1 below is the result of 
that research, which is based on an empirical evaluation (''curve fitting") of experimental data 
investigating soluble copper concentrations under controlled conditions after adding a copper
containing salt (copper perchlorate) that readily dissolves in water. Consequently, these studies 
start with dissolved copper under controlled conditions of pH, DIC, and orthophosphate and 
predict the soluble copper remaining at equilibrium fitter some of lhe copper precipitates. 
Readers should note the difference in this experimental approach versus corrosion monitored in a 
distribution system {solid copper pipe or copper-containing scales are present and we monitor the 
soluble copper that dissolves after stagnant contact with the solid fonns of copper). Datn from 

recent work by Cornwell indicates that for a variety of reasons, perhaps including this difference 
in how the solubility data were derived, the actual soluble copper levels for new copper are lower 
(as much as an order of magnitude lower) than predicted by the NDWAC figures or 1he data 
from Lytle el al. 2018. 

Equation 3.J 

Where: 

Copper solubility as function of pH, orthophosphate, and DIC as reported 
by Lytle et al. 2018 

Cu=56.68xe·0.77xpHxe·0.20xP04xo1co,s9 

Cu = predicted copper solubility (mg/L) 
pH = pH (unitless) 
PO4 "" orthophosphate residual in mg/L as P04 
DIC = dissolved inorganic carbon (mg/L as C) 

SUMMARY AND DISCUSSION 

The data presented in this chapter and in the NDWAC and Lytle solubility graphs all suggest that 
the Kankakee treated water does not create conditions conducive to copper corrosion, and the 
addition of orthophosphate reduces the copper solubility still further. Consequently, the current 
use of Kankakee treated water, supplemented by orthophosphate, produces conditions that not 
only improve lead solubility control (see Chapter 4) but also copper solubility (see figures 
above}. 
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Figure 3-J Kankakee (2017-2019) and UP Distribution System Data (2019) Compared to 
NDW AC Copper Corrosivity Ranges (without P04) 
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CHAPTER4 
BENCH SCALE TESTING 

This chapter presents a summary of bench scale testing methods including lead solubility tests 
with lead coupons, dump & fill studies conducted with harvested pipe and fittings containing 
either brass or copper with lead/tin solder, and pipe scale analysis of harvest copper pipe 
(containing lead/tin solder) perfonned by Cornwell (Comwell Engineering Group, Newport 
News, VA). Also included in this chapter are the results of experiments conducted by researchers 
at Virginia Tech (Virginia Polytechnic Institute and State University, Blacksburg, VA) 
investigating the impact of phosphate-based corrosion inhibitors on galvanic corrosion of 
harvested copper pipe in contact with lead/tin solder. 

LEAD SOLUBILITY TESTING 

Background 

Lead solubility testing as described in Comwell 
and Wagner (2019) was conducted using treated 
water from the Kankakee WTP during 2018 and 
2019 as discussed below. 

Fall 2018 

Treated surface water was collected by Aqua-IL 
staff from the Kankakee WTP, stored in 5-
gallon plastic (HDPE) buckets, and shipped to 
Cornwell (Newport News, VA) for the Fall 
2018 lead solubility testing conducted between 
November and December 2018. Figure 4-1 
depicts a typical lead solubility study container, 
including a lead coupon suspended in a 500 mL 
HDPE bottle. 

The water in each I .5 L beaker was first dosed 
with the target phosphoric acid (H3PO4) dose 

( 1.8, 2.4, or 3.0 mg/L as P04). Ammonium 
chloride (NH4Cl) was added to all beakers. A 
sodium hypochlorite (NaOCI) stock solution Figure 4-t Typical Jar wifb Lead Coupon 

(500 mL HOPE Bottle) 
was also added to all beakers to achieve a target 
monochloramine residual of 3.2 mg.IL. The targeted chlorine/ammonia ratio was 4.75 mg Cb per 
mg N. The total chlorine or monochloramine residuals were measured and adjusted, as needed, 
before proceeding to the next step. The pH after adding these products was measured and 
adjusted to meet the pH target (8.2). Table 4-1 summarizes the test conditions. 
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Table 4-1 
Lead solubility study test matrix - Kankakee WTP with added chloramines (in duplicate) 

Phosphoric Acid Dose 
Target 

Targel 
Description Monochloramine 

(mg/Las PO4) (mg/Las P) pH 
Residual (mg/L) 

Phosphoric acid only- pH 8.2 
1.8 mg/Las P 1.8 0.6 8.2 3.2 
2.4 mg/Las P 2.4 0.8 8.2 3.2 
3.0 mg/Las P 3.0 1.0 8.2 3.2 

After prepa1ing water in beakers, approximately 600 mL water for each sample was transferred 
into a new, pre-labeled. nominal 500 mL HOPE bottle as shown in Figure 4-1. The coupon and 
lid were carefully transfe1Ted from the old containers to the new freshly prepared containers, 
making sure that excess water was added lo the bottles so that after placement of the lid the water 
in the container was headspace-free. The old containers were sealed and shipped to the Aqua PA 
Laboratory in Bryn Mawr (PA), where samples were acidified {pH <2). stored for al least 16 lu·. 
and then analyzed for total lead by ICP-MS. Two replicate jars were prepared and used during 
this study for each condition noted in Table 4 .1. 

The Fall 2018 lead solubility study findings are depicted in Figure 4 -2. In this figure replicate I 
("rep. I") for each test condition in Table 4-1 is shown as a solid line and replicate 2 ("rep. 2) is 
depicted as a dashed line. The 1.8 mg/L as PO4 dose of H3PO4 (blue lines), 2.4 mg/L as PO4 of 

H3PO4 (red lines), 3.0 mg/L as PO4 of H3PO4 (green lines) and achieved steady-state at <5 µg/L
day after 14 to 21 days. These results suggest that using H3PO4 at any of these doses, under the 
conditions tested, would result in a low lead solubility. 
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Fall 2019 
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During Fall 20 I 9 (September to November 2019) similar lead solubility studies were conducted 
using similar materials and similar procedures to those described above for Fall 2018. New 5-gal 
HOPE buckets of water from the Kankakee WTP were supplied. The Fall 2019 testing included 
18 jars for nine test conditions (three phosphate products at three doses in duplicate). The three 
orthophosphate-containing products evaluated were: 

a) Phosphoric acid (the same product used in Fall 2018), 
b) Zinc 011hophosphate (ZOP), SLI-321 from Shannon Chemical, containing 37% by 

weight as PO4 ( ~ 12% as P) orthophosphate and a zinc-to-orthophosphate ratio of 

about I :3. 
c) Blended phosphate (LPC132) from Hawkins Inc. (Roseville, MN) with 90 percent by 

weight orthophosphate and I 0% polyphosphate 

The three doses tested were I, 2, and 3 mg/L as PO4 for the orthophosphate fraction of each of 
these products. The average results for the duplicate jars for each test condition arc summarized 
in Figure 4-3 for H3PO4 at the three doses tested, and results are similarly depicted in Figure 4-4 
for ZOP and Figure 4-4 for LPC 132 (90/10 blended phosphate). The studies at these three doses 
were completed in November 2019. 
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Figure 4-6· compares the steady-state results ( days 39 lo 49) for both replicates at all doses with 
each product tested. Review of Figures 4-3, 4-4, and 4-5 indicates 6 sample dates within this 
time period, so each box in Figure 4-6 summarizes 12 data points (6 dates in duplicate}t. 

Interpretation of Figures 4-3 to 4-6 reveals the following: 

• The 2 and 3 mg/Las P04 doses of ZOP and H3P04 all leveled off at <5 µg/L-day 
• The 3 as P04 dose for the 90/1 0 blended phosphate appears to be achieving steady

state at <5 µg/L-day 
• As often occurs, the orthophosphate dose needed for lowest lead solubility is higher 

in a blended phosphate due to the presence of polyphosphate in the blended product. 

Figure 4-3 
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Figure4-6 Summer/Fall 2019 Steady-State Lead Solubility Test Results (Day 39 to 49, 
Two Replicates)- H3PO.- vs. ZOP vs. Blended Phosphate (Sep-Nov 2019) 

Summary of Fall 2018 and 2019 Lead Solubility Studies 

These studies demonstrated that, under the conditions tested, when 011hophosphate alone was 
used the lead solubility could be reduced to <5 µg/L-day with either 1.8, 2.0, 2.4, or 3.0 mg/L as 
PQ4 using either H3P04, or at 2 and 3 mg/Las P04 with ZOP. When polyphosphate was present 
along with orthophosphate, using the 90/ IO blended phosphate product tested, lead solubility 
comparable to 011hophosphate alone could be achieved (<5 µg/L-day), but only at the 3 mg/L 
dose. 
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EXPERIMENTS WITH HARVESTED COPPER PIPE WITH LEAD SOLDER 

Bench-scale dump-fill experiments were conducted on harvested copper pipe with lead solder in 
order to screen the potential impact of varying corrosion inhibitors and doses to existing 
University Park pipe scales. Eleven pipes were tested between late-June 2019 and mid
November 2019 during four main test phases, as shown in Table 4-2. As with the lead solubility 
(coupon) studies described earlier. the water prepared for the studies outlined below started with 
treated surface water from the Kankakee WTP. 

Table 4-2 
Copper pipe testing and sample information 

Testing Phase Pipe Number Test Start Date Test End Date 

Testing Procedures 

1 07 /23/2019 08/22/201 9 

2 

3 

4 

I 
2 
3 
4 
5 

6A 
6B 
8 
10 
14 

07/ J9/20l9 08/07/2019 

08/7/2019 09/12/2019 

09/24/2019 l l/ 13/2019 

All pipes utilized for testing were harvested copper pipes containing a filling with leaded solder. 
Pipes were prepared by sealing one end using parafilm and tape, and then suspending the pipe 
via a stand and burette clamp. Table 4-3 summarizes the test conditions for studies in Phases J 
through 4 below. Water was first prepared by dosing the appropriate corrosion inhibitor to the 
treated Kankakee water. If needed (see final column in Table 4-3), pH was manually adjusted 
prior to phosphate dosage using an HI902 titrator with 0.1 N sodium hydroxide and/or I .ON 
sulfuric acid. Once water was prepared, the previous sample stagnating in the pipe was collected 
by gently tipping the pipe over. The freshly prepared water was then poured into the re-clamped 
pipe, and the previous sample was acidified using I: l HN03 to achieve a pH of less than 2. 
Details of the individual products tested and other test conditions are summarized in Table 4-3 
and in the discussion of the results for each "phase". 
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Table 4-3 
Bench scale test matrix 

Testing Phase Pipe Number Inhibitor 
Orthophosphate pH Target 

Target Dose (mg/L PO4) (ere-Inhibitor) 
1 Sodium o-PO4 3.0 8.1 

1 

2a 
2 

Sodium o-Po. 3.0 No Adjustment 3 
4 
I Sodium o-PO4 

2b 2 90/10 Blend 3.0 8.4 
3 ZOP 

3a 
5 90/10 Blend 

3.0 8.4 6 ZOP 
5 90/10 Blend 

3b 6A ZOP 3.0 8.4 
6B 90/ 10 Blend 

3c 
6A 90/ 10 Blend 

3.0 8.4 
6B ZOP 
8 

4 10 90/ 10 Blend 3.0 8.4 
14 

Results 

Phase J 

The pipe in Phase I was the only pipe tested that had not been exposed to the 90/10 product prior 
to harvesting. This pipe was extracted from a home before the change of CCT occun-ed. 
Therefore, this pipe contained scales representative of conditions during the peak lead release 
event. It was dosed with sodium orthophosphate (Sodium o-PO4), trade name SLl-5179 
(Shannon Chemical Corporation, Malvern, PA). Results for this phase of testing are shown in 
Figure 4-7. 

The results in Figure 4-7 suggest that the orthophosphate dose did result in stabilizing the total 
lead at <10 µg/L after about 4 weeks of daily water exchanges. Paired filtered and total lead 
samples were occasiona!Jy collected. The median filtered lead was 11 µg/L, ranging from 4 to 18 
µg/L. These data measured for filtered lead and the trend for total lead presented in Figure 4-7 
suggest that the filtered lead was ~ 10 µg/L during this contact period and the remainder of the 
total lead measured was particulate lead. Consequently, the improvement indicated in Figure 4-7 
may have been exclusively due to a decrease in particulate lead, and therefore stabilization of the 
scales. 
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Phase 2 originally consisted of four harvested copper pipes with small copper elbows. These 
were tested in a similar once-a-day complete fill and dump sampling, with pH adjustment to 8.4 
before the addition of phosphate product. The pipes were first acclimated to 3 mg/L as P04 
sodium o-P04 without pH adjust1nent (see Table 4-3). During this period, one pipe was dropped 
from the study due to an accident causing a partial loss of the first layer of scale in this pipe 
specimen. The remaining three pipe specimens were then evaluated in pH adjusted water (pH 
8.4) for about 3 weeks using 3 mg/Las PO4 for sodium o-PO4 in one pipe, ZOP, in one pipe, and 
the 90/10 blended phosphate currently used in UP (LPCl 32) in the third pipe. The three products 
are the same as listed above for Phase I of the harvested pipe studies, or in the lead solubility 
(coupon) studies described earlier in this chapter. Results from these three pipes are depicted in 
Figure 4-8. 

Results in Figure 4-8, coupled with observations from studies described earlier in this chapter, 
suggest that within 3 weeks the steady-state lead was <10 µg/L with orthophosphate alone (ZOP 
or sodium o-PO4) or with the LPCI 32. There were a few high total lead variations within this 
first 3 weeks of water conlact, which may have been variable releases of particulate lead. 
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21 

A harvested copper pipe from Pipe 5 with a lead solder joint was evaluated in Phase 3 with a 3.0 
mg/L as PO4 dose and the same 90/1 0 blended phosphate discussed previously (LCP-132). A 
differenl copper pipe with two lead solder joints was harvested from ano1her house and cut in 
half (one lead solder joint in the middle of each). After the pipe was split, one part (called 6B) 
was dosed with 3 mg/L of 90/1 0 blended phosphate. Pipe 6A was dosed with 3 mg/L as P04 of 
ZOP. 

The monitoring results for these three pipe segments are summarized in Figure 4-9 for dates 
prior to Day 38. Prior to this time, the results in the pipe 5 (dosed with the 90/1 0 blended 
phosphate) had leveled off below 5 µg/L so testing of this pipe was halted. After Day 38, the 
conosion control products in the 6A and 68 pipe segments were switched, so that before Day 38 
pipe 6A was dosed with ZOP and after Day 38 with the blended phosphate, and for pipe 6B the 
switch on Day 38 was from blended phosphate to ZOP. The results in Figure 4-9 suggest the 
following: 

• Pipe 5 leveled off at <5 µg/L after Day 6 and remained at this level until the study 
was tenninated 

• Pipe 6A also leveled off at <5 µg/L after ~3 weeks (with one spike >200 µg/L at Day 
34), while dosed with ZOP, then leveled off at <4 µg/L after being switched to the 
blended phosphate after Day 38 
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• Pipe 6B released much higher lead then 6A. the lead was starting to come down 
around day 25. When switched to ZOP after Day 38, the decreasing trend in total lead 
continued from the previous week of contact with blended phosphate (Days 32 to 38) 
with no apparent change in lead trend due to the inhibitor change. 

Overall, the results in Figure 4-9 show that the 90/l O blend was successful in reducing lead 
solubility over time. 
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Figure 4-9 Phase 3 Lead - 3 mg/Las PO4 Blended Phosphate and ZOP, Including Two 
Adjacent Segments of Copper Pipe (Each with a Lead Solder Joint) 

Phase 4 

Three additional pipes (copper with lead solder) were evaluated. All three received 3 mg/L as 
PO• of the LPC-J 32 blended phosphate described above, with pH adjusted to 8.4. 

Lead data from these pipes (Pipes 8, I 0, 14) are shown in Figure 4-J 0. Results from all three pipes 
leveled off within 3 weeks to <5 µg/L with the 3 mg/Las P04 blended phosphate dose (there was 
a spike at day ~33 for pipe 14 due to a random release of particulate lead in harvested pipe 
segment tested). These results, in comparison to other results presented in this chapter, suggest 
that lead solubility using copper pipes with lead solder harvested from several University Park 
locations all achieved steady-state within a few weeks when exposed to LPC-132. 
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Figure 4-10 Phase 4 Lead - 3 mg/Las PO4 Blended Phosphate in Pipe Segments (Copper 
with Lead Solder) at Three Houses 

Summary of Stagnant Pipe Studies 

The four phases of dump and fill studies described above all used harvested pipe with an elbow 
or joint containing lead solder. The results of these studies demonstrated that low lead could 
occur as fast as a few days and at least within 3 to 4 weeks. The same low levels (typically <JO 
µg/L and often <5 µg/L) could be achieved with either sodium orthophosphate, zinc 
orthophosphate (ZOP), phosphoric acid (H1PO4), or the 90/ l O blended phosphate product In 
particular, the results in Phase I and 4 demonstrated that higher lead levels (> I 00 µg/L) were 
present initially when water was placed in contact with the harvested materials, and then these 
leveled off to 1he lower levels described above after sufficient contact time. 

PIPE SCALE ANALYSIS 

Pipe Harvested from UP Prior to Switch to LPC-132 

This pipe was received on June I 51
\ 2019 and had been harvested from a home located in UP 

prior to the use of the LPC- I 32 product. Therefore, it represented pipe scales that were last 
exposed to Kankakee treated water containing a polyphosphate and low ot1hophosphate blend. 
Extracted and prepared pipe scales were analyzed by x-ray diffraction (XRD) and scanning 
electron microscope / energy dispersive spectroscopy (SEM/EDS). Pipes were delivered to 
Cornwell where they were visually inspected. Cornwell laboratory then removed and separated 
three layers of scale and sent them to the University of Florida for analyses. Testing at UF was 
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overseen by Dr. Cornwell. Figure 4-11 is a picture of the copper pipe as received. Figure 4- l2 
show more detail after cutting and splitting open the pipe prior to removing any scales. Figure 
4-13 shows each of the layers. 

Figure 4-1 J Original Condition of Pipe Received 

Figure 4-12 Pipe Prior to Scale Removal 

Figure 4-13 Layers of Scale Removed from Harvested Pipe 
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Layer I was characterized as being very loose and easy to brush off. Layers 2 and 3 were more 
stable and had to be scraped off. 

XRD analysis showed the presence in all three layers of cuprite and malachite. Both of th.ese are 
fairly insoluble compounds and high copper levels would not be expected unless there is 
amorphous copper in layer 1 which has the loose scales. No lead compounds were identified. 

The SEM/EDS results did show the presence of lead, although low quantities, as shown in Figure 
4-14. The brighter dots are lead, but the dots are relatively dim so lead is present but not at high 
levels. The lead was highly associated with phosphorus and oxygen as was found by overlaying 
scans of those elements. 

Figure 4-14 SEM Image Map of Lead in Layer 1 of Pipe 

The semiquantitative results by SEM/EDS also showed large amounts of iron and significant 
calcium. Those elements are likely latent from when the well water was used. Layer I was also 
acid dissolved and analyzed by ICP MS. The following weight lo weight concentrations were 
found: 

Cu-21 % 

F<>--14% 

Pb---0.2% 

The pipe was also inspected inside for the presence of visible solder at or near the solder joint. 
No solder was found. This indicates that the lead that was originally present as solder, had 
dissolved and some po11ion of that lead was trapped in the scales. The presence of lead in layer I 
and the loose nature of the scale are the likely contributors of lead to the water in this pipe. Some 
water chemistry changes likely disrupted the scale, releasing lead. The presence of high iron in 
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layer I also is an indicator that if this scale was disturbed in some fashion it would be easy for 
loosely associated lead in the scale to be released in particulate form. 

Pipes 6A and 6B 

These pipes were both harvested from the same house around August 51
\ 2019. Therefore, these 

pipes had been exposed to Kankakee water with 90/10 phosphate for about two months. These 
two pipes came from a single pipe in the home that had two lead solder joints with the joints 
located about 18 inches apan. Once the pipe was received at Comwell, it was divided into two 
segments -6A and 6B. As discussed earlier, Pipe 6A was releasing very little lead into the water 
while 6B was releasing higher quantities in the laboratory testing. 

As with the above pipe, after cleaning off the scales, there was no visible lead solder found on 
either pipe. Therefore, it was unlikely that intact solder was the lead source in pipe 6B. Figure 
4- 15 shows a close up of 6B at the joint. There is some visible lead in the copper seam where the 
pipe was cut, but none inside the pipe. 

Figure 4-15 Close Up of Pipe 6B 

There was also not a loose layer l like in the previous pipe. This lack of a loose layer could be 
because of the exposure for about 2 months to the 90/ l O phosphate. Figure 4-16 shows the pipes 
before removing any scales. Three layers were removed from each pipe for analysis, but there 
was not enough material for any XRD tests. Some limited material was available for SEM 
microprobe, WDS, and EDS analysis. 
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Figure 4-16 Pipes 6A (top 2) and 6B (bottom 2) Prior to Scale Removal 

Using a WDS (,,a, dcngth-cfo,pcP,1\\.' -;pc~tm,~:opy) scan, it is interesting that for pipe 6A 

(Figure 4-17) there was little to no lead found in the scales. Recall that this is the pipe that was 

not releasing lead into the water in the laboratory tests (Phase 3 - see earlier discusion). 
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In Figure 4-19, zoomed at about a 300-micron scale, all of the bright spots were confinned as 

lead using the microprobe feature scanning for lead. 

~ l 

Figure 4-19 SEM Capture of Pipe 6B Scale 

The scale results agree with the laboratory testing on lead leaching. Pipe 6A had little lead in the 

scales while 6B did have lead present in the scales, even though these two pipe segments are 
from the same house and same pipe within the house. The original lead present as solder in pipe 
6A had apparently dissolved and not collected in the scales near that couple. The lead had either 

been flushed out or collected in downstream scales. 
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INVESTIGATING CORROSION INHIBITOR EFFECTIVENESS FOR GALVANIC 
COPPER AND SOLDERi 

Background 

Analysis of samples shipped from homes with elevated lead to Virginia Tech, were subjected to 
strong acid (2% nitric) digestion and metals analysis. The results from a number of homes 
indicated a very strong correlation (R2= 0.93) between lead and tin in water, demonstrating that 
the lead was somehow derived from lead:tin (Pb:Sn) solder conosion. 

The water lead from solder in 2019 could come from legacy corrosion issues decades ago when 
the pipes were new in the groundwater, if the switch to surface water somehow triggered sudden 
detachment of old rust layers on home plumbing. It is also possible that the high lead from solder 
could come from sudden con-osion of the lead solder joints sta11ing in 2019. It is also possible 
that a combination of these two mechanisms was involved. 
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Figure 4-20 Lead Versus Tin in Water of University Park Homes Demonstrates a Strong 
Correlation and a Lead:Tin Solder Source 

The goal of this research was to study trends in lead release from new lead solder galvanically 
connected to copper, in University Park water with a range of corrosion inhibitors. These tests 
had no legacy lead in the rust of the new pipe samples. Consequently, the resulls reveal the 
galvanic lead solder corrosion potential of the water with each inhibitor type. 

! Marc Edwards, Christian Lytle, Rusty Rouillier, and Jeff Parks 

38 



R 000205 

Testing Protocol 

Seven water chemistries were tested to evaluate the relative effectiveness of con-osion control 
methods in University Park water derived from the Kankakee River (Table 4-5). The control 
water was treated Kankakee River without inhibitor. Conditions with polyphosphate, zinc 
orthophosphate, orthophosphate, ortho-poly 90: IO blend, polyphosphate + nitrate were also 
tested. The first phase of experiments was 2 weeks duration (Phase I), after which time it was 
deemed desirable to try and test a more aggressive water condition in a second phase of 
experiments (Phase 2). Testing was conducted with 50:50 lead:tin solder galvanically connected 
to copper pipe {Figure 4-21 ). 

The Phase 2 water involved mixing treated Kankakee water with a lower sulfate, lower alkalinity 
and similar chloride water in a ratio of 2/3 to !/3, to obtain a water chemistry with a higher 
chloride to sulfate mass (CSMR) ratio (Figure 4-22). The Phase 2 water was designed to 
represent a future water quality if existing trends in Kankakee River alkalinity. chloride and 
sulfate were to continue for a period of years, and/or to test speculation about "worst-case'' 
conditions during a very high rainfall event that occurred during 2019. In Phase 2 a higher dose 
of polyphosphate was also tested (Table 4-5). Another control condition without any inhibitors 
using Kankakee water in the 2/3 to 1/3 ratio was also tested in Phase 2. 

Table 4-4 
Water test conditions in terms of added (amended) total phosphorus (mg/L as P), total 

Zn+2 and nitrate (mg/Las N) in Kankakee River water 

Name 

Poly 

Zn Ottho 

Ortho P 

Ortho Poly 

Poly +Nitrate 

*Phase 2 Control 

Control 

Phase 1 

p Zn ... 2 

0.5 

0.5 

* 113 Synthetic Waler + 2/3 Kankakee 

Phase 2 

Nitrate p Zn+l Nitrate 

1.4 

I 0.5 

3 3 
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R 000206 

Figure 4-21 Apparatus Used for Testing. Solder Coupons in Glass Jars (Left) and 5 
Replicates for Each Inhibitor Condition (Right) 
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~ .., 
C: 
a, 
u 
C: 
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Time (Days) 
-+-Sulphate -+- Chloride 

Time (Days) 
Figure 4-22 Sulfate and Chloride Levels During Phase 1 from Day 1 to 14 (100% 

Kankakee) and During Phase 2 from Day 15-42 with 2/3 Kankakee and 1/3 
Synthesized Water (Upper). CSMR During the Study (Lower) 
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A ·dump-and-fill' testing procedure was used to simulate worst-case leaching conditions in 
service lines or buildings. Due to the long stagnation time and relatively new age of 1he 
plumbing, values reported in this work are not representative of those expected at the tap. They 
are "worst case" values which tend to be higher than those found in a typical potable water 
system, and results are suitable for rendering relative judgments in effectiveness of corrosion 
control for a galvanic couple. For the lead:tin solder galvanically connected to copper testing, the 
coupons were stored in glass vials. Five replicates were used for each water quality condition. 
The vials were manually filled and dumped every day. Compositive samples combining all 5 
replicates were collected and analyzed for routine analysis, whereas al the end of each phase, 
each bottle replicate was sampled 3 days in a row to generate a dataset (typically n - I 5, due to 5 
replicates sampled 3 times). Samples were analyzed via inductively coupled plasma with mass 
spectroscopy (ICP-MS). Phosphorus, zinc, sulfate and chloride concentrations were also 
evaluated by ICP-MS. During Phase 2 waler samples were occasionally allowed lo stagnate for 
72-96 hours. allowing comparison to results after 24 hours stagnation. 

Results and Discussion 

After discussing Phase and Phase 2 results, the relative con-osivity and effects of stagnation 
time are evaluated. 

Plrase 1 composite trends and statistical results 

During the initial two-week exposure (upper Figure 4-22) lead levels dropped rapidly as the pipe 
surfaces fonned protective scales, before leveling off in this very shorHerm test. The zinc 
orthophosphate condition always had the lowest lead in Phase I, whereas the 90: IO ortho:poly 
blend eventually produced very low lead results. For the final analysis both zinc 01thophosphate 
and the ortho:poly blend had the lowest lead results and were statistically similar. Both of these 
conditions were statistically lower than any other condition tested. Relative to the Kankakee 
treated water with polyphosphate, lead levels with the zinc orthophosphate and ortho:poly blend 
were about 6 times lower. 

Phase 2 composite trends a11d statistical a11alysis 

During Phase 2 testing lead levels continued to drop, even though the water was altered in a 
manner deemed likely to increase corrosivity to lead:tin solder (upper Figure 4-23). The net 
result was the same ranking of inhibitor effectiveness as in Phase I, with both zinc 011ho and the 
ortho:poly blend producing the best performance (lower Figure 4-23 }. Both of these conditions 
were superior to any 01her condition tested. 

Relative Effect "f Plta.,;e I ver.,;us Pltase 2 water 

Ironically, lead levels were lower in the higher CSMR water (i.e., ratio Phase 2 concentration 
divided by Phase I concentration < 1.0), presum~bly because of the dominant effect of forming 
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protective scale layers during this short-tenn lest (Figure 4-24). The control condition with I 00% 
Kankakee water showed the least improvement in Phase 2 versus Phase I. 

Relative Effect of Longer Stag11otion Time 

Contrary to expectations, lead levels with a longer 72-96 hour stagnation event, did not always 
indicate higher lead relative to results with a 24 hour stagnation event. Specifically, the ratio of 
the longer tenn stagnation lead concentration to the 24 hour stagnation result, was only 0 .3 for 
the zinc 011ho condition, and 0.9 for the poly and the 011ho:poly blend (Figure 4-25). In other 
words, the concentration of lead after the longer stagnation was lower for these conditions versus 
the result after 24-hour stagnation. In contrast, all of the other conditions tested, demonstrated a 
20-90% increase in lead after the longer tenn stagnation event compared to the 24 hour 
stagnation event. 

Conclusion 

Both zinc orthophosphate and a 90: l O ortho:poly blend, provided superior control of lead:tin 
solder galvanic corrosion for new pipes without pre-existing scale, compared lo conditions with 
polyphosphate or no inhibitor. This was the case in both existing treated Kankakee water and in 
Kankakee water with higher CSMR. 
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Kankakee: water tested as delivered 

Time (days) 
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Figure 4-23 Results of Composite Samples from All Replicates, Indicating Trends in 
Lead Release Using 100% Kankakee Water with Different Types of 
Corrosion Control (Upper) 
During the last three days of sampling, each of the five replicates was sampled on 
three sequential days (n;:;;15) to create final results with 95% confidence intervals 
(lower). 
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2/3 Kankakee, 1/3 Synthetic Blend 

Time (Days) 

- Poly --+- 2n O<Lho OrthoP 90:10 -+- Poly+ Nitrate -+-Control _._Control (100% Kankakee) 

t,00 I 

4 

Average Pb with 9S% Confidence Level, Phase 2 Composite 

114 

12 

Polv 

233 
202 

ss 
8 

0 tho P YO lO Poly• N,t al• ConL, o! Control (100 

Water Condition 
n = 1S 

k,lnkaker) 

Figure 4-24 Results of composite samples from all replicates, indicating trends in lead 
release using a blend of 2/3 Kankakee and 1/3 synthetic water, designed to 
replicate hypothesized conditions that are more aggressive in terms of lower 
sulfate and alkalinity during runoff events or in a decade (upper) 
Control sample in red is I 00% Kankakee whereas all other samples represent the 
more aggressive conditions. The first data point is still using I 00% Kankakee 
(Figure 4-20), whereas later dates are those representing the more aggressive 
water. After sampling on 3 sequential days with 5 replicates per condition (n = 
15), final results are indicated with 95% confidence intervals (lower). The control 
with I 00% Kankakee had n = 30 due to IO replicates. 
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Ratio of Pb concentration between phase 2 and 1 
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Figure 4-25 Relative Lead Leaching Under More Corrosive Conditions of Phase 2 (2/3 
Kankakee and 1/3 Synthesized Water) Divided by Results of Phase 1 (100% 
Kankakee) 
Surprisingly, the dominant effect was that a more protective scale continued to 
fom1 during the experiment, which continued a downtrend in lead leaching in 
Phase 2 versus Phase I, creating a ratio less than I. The net result is that less lead 
was leached in the Phase 2 testing, despite the hypothesized more aggressive 
water. 
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Figure 4-26 Relative Level of Lead Under Long Stagnation Times (72-96 hours) Versus 
That Obtained During 24 Hour Composite Sampling (24 Hours) 
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In the conditions with good corrosion control using zinc ortho and 90: 10 blend, 
the lead level was slightly lower in the very long stagnation times (ratio < 1.0}, 
where with conditions with the control water or with poly + extra nitrate, lead 
levels were higher with stagnation. 
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Figure 4-27 Results with 95% Confidence Intervals for Samples Collected with Either 72 
or 96 Hours Stagnation 
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SUMMARY AND CONCLUSIONS (ALL BENCH-SCALE STUDIES) 

The bench-scale testing results presented in this chapter demonstrate that low lead solubility can 
be achieved in the UP System, in the presence of copper pipe with lead solder and other lead
containing plumbing, applying a dose of 3 mg/L as PO4 ( I mg/L as P) of the 90/10 blended 
phosphate currently used in University Park. 
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CHAPTERS 
SUMMARY AND RECOMMENDATIONS 

Based on the studies completed by Cornwell and Virginia Tech, and the results to date in 
University Park shown in Figure 5-1, it is recommended that the CCT be achieved in this system 
by targeting a dose of > 3 mg/L as PO4 using the current 90/ IO blended phosphate (LC-132 by 
Hawkins, Inc.). Distribution system monitoring should target maintenance of an orthophosphate 
residual in representative locations in the University Park System of> 3 mg/Las P04• 
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Illinois Environmental Protection Agency 
1021 North Grand Avenue East • P.O. Box 19276 • Springfield • Illinois • 62794-9276 • (217) 782-3397 

System 

Optimal Corrosion Control Treatment (OCCT) 
Evaluation of Treatment Alternatives 

System Number: IL 1975030 -------------- County: _W_I_LL ____________ _ 

System Name: Aqua Illinois • University Park 

Contact Name: Craig Blanchette 

Street Address: 1000 S. Schuyler Ave 

City: Kankakee 

Phone: 815-614-2030 

Email: clBlanchette@aquaamerica com 

Engineer (Optional) 

Engineer Name: Dr. David Cornwell (Illinois PE 062071727) 

Company. Cornwell Engineering Group, Inc 

Street Address: 712 Gum Rock Court 

City: Newport News 

Phone: 757-673-1534 x227 

Email: dcornwell@cornwellinc.com 

Form 141-C: Optimal Corrosion Control Treatment RecommendaUon 

Attach a copy of the properly completed Form 141-C. 

·step 1 : Summary of Water Quality Data and 10ther PWS lnfonnation 

1.1 General PWS Information 

State; IL Zip: 60901 

State: VA 

Approximate Population Served: 7,052 ...;... _________________________ _ 
Water Source: 0 Surface Water O Groundwater OBoth 

Is water purchased?: O Yes 0 No If yes, enter the name and ID number below. 

Name: ID Number: ------------ ----------
Average Daily Usage: _1_3 ___________ QGallons/Day 

ALE for: 0 Lead 

Does the system have lead service lines?: QYes 

1.2 Description of Water Treatment System 

1.2.1 Flowchart of Water System I Treatment 

Attach a flowchart or schematic of the water system. 

0 Copper O Both 

0 No If yes. approximately how many?: 

Rev. 1/2019 OCCT Evaluation of Treatment Al/emat,ves 

0MGD 

-----

Page 1 of5 



1.2.2 Chemicals Used 

Identify the chemicals used and their feed rates. 

Chemical 

LPC-132 blended phosphate by Hawkins (Roseville, MN) - 90% ortho and 10% poly 

1.2.3 Change in Treatment 

Has there been a chemical or physical change in the treatment system 
within 3 years prior to the date of the ALE to the present? 

If yes, describe below. 

0Yes QNo 

R 000219 

Feed Rate (mg/I) 

3 

IThe original water supply in University Park was from local wells treated with chloramines and a 60/40 blended phosphate 
product (Carus 8600). the latter at a dose targeted to deliver an orthophosphate residual of 3.6 mg/las PO4. Starting in July 
2017, the original blended phosphate was replaced with a proprietary blended phosphate from a different manufacturer (-8% 
orthophosphate (as P04) and >23% polyphosphate (as P04) by weight) with a target dose 4.5 mg/l (as product) in the 
distribulion system. 

In December 2017, the water supply was switched from local wells to water from the Kankakoo WfP (IL0915030). which 
includes treated water from the Kankakee River (lime softening, ferric chloride coagulation, chloramination). The connection 
point for the new water from the Kankakee WTP is designated by IL-EPA as •cco1·. The Kankaee WTP water is already 
chloraminated so the addition of chlorine and ammonia in the University Park system has been discontinued but the addition of 
the propr~tary blended phosphate in University Park continued until 2019 (see below). The Kanakee WTP water is supplied to 
the University Park Distribution System via the treated water entry point (IL-EPA location 10 "TP03") where blended phosphate is 
added for the University Park system. 

Since June 2019. use of the proprietary blended phosphate was discontinued and a 90/10 blended phosphate (LPC-132 from 
Hawkins. Inc.) has been dosed to achieve a target orthophosphate residual of >3 mg/las PO4 (> 1 mg/las P). 

1.2.4 Change In Sampllng Plan 

Has there been a change in the in the lead/copper sampling plan that 
occurred within 3 years prior to the date or the ALE to the present? 

If yes. describe below 

Change In sampling plans as previously submitted to the IEPA 

0Yes QNo 

Rev 112019 OCCT Evaluat,on of Treatment AJtemaflves Page2 of 5 



1.3 Water Quality Data 

Provide water quality data for the finished/treated water from each source. 

Wa1er Quality Data - Entry Point 

Entry Point Name: TP03 - Central Avenue BS wl Orthophosphate 

Sample Point 10: TP03 Source Type: CC01 - Connection lo Kankakee WTP -
' T -

j 
-

Date median 
r- --

J Parameters Results (mg/I) Results (mg/I} Results (mgJI) Results (mg/I) 
" -· 

pH 8 

Alkalinity 
46 

(Total a& CaC03) 

Hardness 
145 

(Total as CaC03} - ~ 

Calcium 38 
'- ~ -- ---

Chloride 34 
~ 

Sulfate 79 - -Aluminum 0 -
Iron 0 - -Manganese 0 -TDS 

I~ ---~ -
Conductivity 358 --- - - -Temperature 15 

Total Chlorine 2 
,~ 

-Free Chlorine 

Orthophosphate 4.2 
I 

1 4 Water Quality & Physical Factors 
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Average -8 -
46 

-
145 

38 

34 
·-

79 
-

0 -
0 

0 --
-

358 
- -

15 

2 
~ 

42 

Describe the water quality factors and physical factors that may be contributing to the lead and/or copper release. 

The lead release mechanism is still being stud1ed. It is believed that the water chemistry change has altered the scales on the 
copper pipes in the homes, resu ting in a release of lead. 

Step 2: Evaluate Potential for Scaling 

Saturation pH & Potential for Scaling 

Parameter Value 

All(_al inity 46 

System pH 8 ----
DIC 11 ,_ 

Calcium 38 -
Saturation pH I 8.5 

r Potential for Scaling J Q High 
-

0 Low 

Rev 112019 OCCT Evaluatton of Treatment Altematives Page 3 of 5 



Step 3: Technfcal Recommendations for Selecting One or More Treatment Options 

3.1 Identify the Appropriate Flowchart for Preliminary OCCT Selection 

Is iron or manganese present in finished water? ({)Yes 0No 

The OCCT is designed to treat: O Lead O Copper 0 Both 

The pH of the finished water is 8 

Recommended Flowchart per Exhibit 3 3. 1c 

3.2 Identify the Recommended OCCT 

The Recommended OCCT is 

R 000221 

!
addition of 90/10 ortho/poly blended phosphate from Hawkins Inc. {LPC-132) at a targ;t dose >3 mg/Las PO4 tor the 
orthophosphate fraction 

~- -----------
Step 4: Identifying Possible Limitalions·for Treatment Options 

4.1 Possible Limitations of pH / Alkalinity/ DIC Adjustment 

Indicate if any of the following are applicable. If they are, describe how they are addressed relative lo the Recommended OCCT. 

4.1.1 Optimizing pH for Other Purposes O Applicable 0 Not Applicable 

4.1.2 Calcium Carbonate Precipitation O Applicable 0 Not Applicable 

4.1.3 Oxidation of fron and Manganese QApplicable 0 Not Applicable 

4.2 Possible Limitations of Phosphate-Based Corrosion Inhibitors 

Indicate if any of the following are applicable. If they are. describe how they are addressed relative to the Recommended OCCT. 

4.2.1 Reactions with Aluminum Q Applicable ({)Not Applicable 

4.2.2 Impacts on Wastewater Treatment O Applicable 0 Not Applicable 

Rev. 112019 OCCT Evaluation of Treatment Alternatives Page4 of 5 
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SleP. 5: Evaluation of Feasibility and Cost 

5.1 Feasibility and Cost 

Provide a discussion of the feasibility and cost of the selected OCCT. 

The water system has selected the best option for CCT, which we believe to be easy to operate and cost effective 

Signature of Owner, Official Cu~todian, or Authorized Agent 

Any person who knowingly makes a false, fictitious, or fraudulent material statement, orally or in writing, to the Illinois EPA 
commits a Class 4 felony. A second or subsequent offense after conv,cfton is a Class 3 felony. (415 JLCS 5/44(h)) 

Craig Blanchette ~---~ President. Aqua-Illinois 
Printed Name Title 

Signature 
/ I- 25- I 'l 

Date 

Rev 112019 OCCT Evaluation of Treatment Alternatives Page 5 of 5 
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Illinois Environmental Protection Agency 
1021 North Grand Avenue East • P.O. Box 19276 • Springfield • Illinois • 62794-9276 • (217) 782-3397 

Optimal Corrosion Control Treatment (OCCT) Recommendation 
Public Water Supply Systems required to submit an OCCT Recommendation to the Illinois EPA need to provide this form and all 
the information required in the IEPA's Instructions for an OCCT Evaluation of Treatment Alternatives. 

This form may be completed in Acrobat. a copy saved local y, and then printed before it is signed You may also complete a 
printed copy normally. Submit the completed and signed form the the Illinois EPA, Division or Public Water Supplies. 

System 

System Number: IL 1975030 County: WILL - - ---- ------ --- - ---- ------System Name. Aqua l'linois • University Park 

Street Address· 1000 S Schuyler Ave 

City: Kankakee 

Contact Name Craig Blanchette 

Phone: 815-614-2030 

Email: clBlanchette@aquaamenca com 

Number of People Served· 

O.s 100 0101 to 500 0 501 to 3,000 

OCCT Recommendation 

The following OCCT is recommended 

0 pH /Alkalinity/ DIC Adjustment 

O Orthophosphate 

0 Blended phosphate ( 90 / 10 ortho I poly ratio) 

QSihcates 

0 3.001 to 10.000 

O Remove iron and/or manganese and add ortho phosphate 

O No treatment or treatment change at this time (Attach justification) 

Signature of Owner, Official Cystodian, or Authorized Agent 

State: IL Zip 60901 

O 10,001 to 100.000 O> 100.000 

Any person who knowingly makes a false, fictitious, or fraudulent material statement, orally or in writing, to the 11/lnois EPA 
commits a Class 4 felony. A second or subsequent offense after conviction is a Class 3 felony. (415 ILCS 5/44(h)) 

Craig Blanchette ~----- _ P_re_s_!d_e_nt ____ ~---
Printed Name Title 

~ 
Signature 
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Subject: Optimal Corrosion Control Treatment Studies and Recommendation for Aqua 
University Park System 

NOVEMBER 2019 OCCT EVALUATION AND RECOMMENDATION 

1n November 2019 Aqua Illinois {Aqua IL) submitted to the Illinois Environmental Protection 

Agency (ILEPA) information proposing its recommendation as to the optimal corrosion control 

treatment (OCCT) for University Park (PWSID IL1975030). The submitted infonnation for 

University Park (UP) included: 

• "Corrosion Control Study Report" - summary of water quality, desktop studies, scale 
analysis of harvested pipe from UP, and laboratory solubility studies with: a) lead coupons, 
b} harvested copper pipe with lead solder, c) new copper pipe with lead solder. 

• ILEPA fonn "OCCT Evaluation of Treatment Alternatives", including associated ILEPA 
form 141 ~C and an UP schematic. 

The solubility studies in the November 2019 report were performed by the Cornwell Engineering 

Group (Cornwell) and Dr. Marc Edwards (VPI) and included pH from 8.1 to 8.4 and 

orthophosphate from phosphoric acid (fuPO4), zinc orthophosphate (ZOP), or a 90/10 blended 

phosphate from Hawkins, Inc. (Roseville, MN). The latter is a blended phosphate containing 90 
percept sodium orthophosphate (NaH2PO4) and sodium polyphosphate. 

The recommendation based on findings from the desktop, 

scale analysis, and solubility studies was to add 

orthophosphate at UP at a dose > 3 mg/L as PO4 {> 1 rng/L 

as P). The ZOP and H3PQ4 performed similar or better 

than the 90/l0 blended phosphate tested, so based on the 

findings of the solubility studies it would have been 

... so based on the findings of 
the solubility studies it would 
have been equivalent to 
choose any of the products 
tested, as long as the dose was 
:! 3 mg/L as P04. 

equivalent to choose any of the products tested, as long as the dose was 2: 3 mg/L as PO4. Since 

polyphosphate had always been present in the UP distribution system in the past, the 90/ l O blended 

RECEIVE 
712 gum rock court• newporc news, virg1n1a 23606 · (757J 873-1534 - fax /757) 873-2392 
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phosphate product tested was selected. The UP system started feeding the 90/ l O blended phosphate 

in June 2019 and continued until April 16, 2020, as discussed below. 

PH IMPACT ON CCT WITH ORTHOPHOSPHATE AT UP 

The optimal pH for lead solubility control with orthophosphate is typically 7.2 to 8.0, with pH ~7.4 
typically optimal (Brown et al. 2013 and Schock and Lytle 2011). Cornwell is aware of several 

water systems within pH 8.0 to 8.4 that achieve satisfactory control of lead solubility in the 

presence of orthophosphate, and there are reports of orthophosphate working successfully at pH 

>9. However, in research reported by Schock and Lytle (2011 - Figure 20-24), shown below in 

Figure J, the lead control is best at pH less than about pH 8.2 or at pH ~9 (Bae and Giammar 

2019), but at pH ~8.3 to 8.6 the lead solubility is not well controlled. So, lead solubility can be 

achieved at pH >8 but in this pH range special attention to pH control is required to avoid the 

unstable conditions that can occur if pH creeps up into the pH 8.5 ± 0.1 range. Consequently, lead 

solubility control with orthophosphate at pH <8 is preferred (Schock and Lytle 2011, Brown et al. 

2013), if these conditions are feasible. 
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Figure I Relationship between pH and lead for orthophosphate 

Note: Figure 20-24 in Schock and Lytle 2011 
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H3PQ4 and ZOP will lower pH, unless some other pH adjustment chemical is added ( e.g., caustic 

soda (NaOH)). The 90/10 blended phosphate has NaH2PO4 as the orthophosphate component, and 

this is equivalent to adding H1PO4 and NaOH. Consequently, the pH decrease after adding 

NaH2PQ4 is not as great because the NaOH tends to offset the pH drop associated with the H3PQ4 

component. Consequently, as wilI be discussed below, the pH drop from adding H3PO4 to the 

water entering UP drops the pH by> 1 pH unit, but adding the 90/10 blended phosphate ( containing 

NaH2PO4) only drops pH -0.2 pH units. 

The pH in UP as primarily influenced by the pH leaving the Kankakee WTP, then a -0.2 drop as 

the water flows from the Kankakee WTP, then another -0.2 pH drop from adding the 90/10 

blended phosphate product or a > 1 pH drop if H3PQ4 is added. The Kankakee WTP operates with 

treated water goals as foJlows: a) Langelier Saturation Index (LSI) -0.4, b) pH 8.6 to 8.8, c) 

alkalinity 50 to 60 mg/Las CaCO1, d) hardness in units of mg/Las CaCO3 (total 150-160, non

carbonate ~110, calcium ~120), e) total chlorine residual 3 to 3.5 mg/Las Ch, and f) iron <0.01 

mg/L. 

The LSI is adjusted to be ~0.4 year-round, though at times of year when the water temperature is 

>25°C the LSI sometimes is as high as 0.6. To maintain the LSI at 0.4 the entire year, adjustments 

to treatment result in increasing pH, alkalinity, calcium hardness, and dissolved inorganic carbon 

(DIC) as water temperature decreases. In the November 2019 report (appendix A), data from 

January l, 2017 through October 31, 2019 were used to characterize water quality at the Kankakee 

WTP. Figure 2 includes the water temperature data from the Kankakee WTP during this period as 

shown in Figure 2-2 of the November 2019 report (Appendix A). Figure 3 summarizes the nwnber 

of times in the 34 month period depicted in Figure 2 when the water temperature was recorded 

between the minimum l "C and maximum 29"C. The arrows and labels near the top of the figure 

depict the approximate temperature ranges for each of the 12 months, based on data from Figure 

2. Figure 4 depicts data points ("x") for the LSI on each date the water temperature was between 

1 and 29 °C, and also depicted with a line are the median values for LSI on dates with each water 

temperature. As this graph indicates, the Kankakee WTP treatment water has an LSI -0.4 at all 

times when water temperature is <25°C, and drifts up to 0.6 at temperature >25°C. In order to keep 

the LSI at-0.4 at lower water temperatures, the treatment is adjusted and the resulting pH, caJcium 

harness, alkalinity, and D(C all increase. The increase in treated water pH as temperature varies is 

depicted in Figure 5. Similar data for DIC, alkalinity, and calcium harness are included in 

Appendix D. The pH in Figure 5 approaches ~9 at lower temperatures, and with a -0.2 drop 

between the Kankakee WTP and the UP entry point, then another 0.2 drop from adding the 90/ 10 

blended phosphate, can result in a pH ~8.6 which is where lead control with orthophosphate is 
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unstable as shown in Figure 1. This appears to have happened during the winter of2019-2020 as 

discussed below. 

- 2011 -+2018 --2019 

35 

30 
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5 

0-+---+--------------------------01/01 02/01 02/29 03/31 04/30 05/31 06/30 07/31 08/31 09/30 10/31 11/30 12/31 
Day of Year 

Figure 2 Source Water (Kankakee Tap)- Water Temperature (Jan 2017-Oct 2019) 
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Figure 3 Number and cumulative percentage of occruences of water temperature 
(minimum 1 °C and mnimum 29 °C) from 2017 tbrouh 2019 Kankakee WTP data 
(see Figure 2) 
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Figure 4 Daily and median LSI data caclcuated on dates from Jan 2017 through October 
2019 with the same temperaure 
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Figure S Daily and median pH data measured on dates from Jan 2017 through October 
2019 with the same temperaure 
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Figure 6 depicts the weekly pH from February 2020 until July 2020 for: a) treated water leaving 

the Kankakee WTP, b) water arriving at the UP entry point prior to phosphate addition, c) water 

at hydrant UP-438 near the entry point (representative of well mixed water after phosphate 

addition), d) median of hydrant samples (at least 9 hydrants every week). This graph shows that in 

February and March 2020 the pH was routinely in the pH 8.5 ±0.1 range noted in Figure 1 as 

unstable for lead solubility control in the presence of orthophosphate. This continued in the colder 

water conditions of February and March, but the pH started to improve (decrease to <8) in April 

as the water temperature increased and as the pH from Kankakee WTP also decreased. At this 

point, the decision to switch from the 90/10 blended phosphate, and its KH2P04 orthophosphate 

component, to phosphoric acid was decided. 

At the lower pH at higher water temperatures, it is possible lead solubility control would have 

continued until colder conditions returned later this year. However, instead of waiting to make the 

change after the water gets colder, Aqua IL decided to propose the change to H3PO, in April 2020 

so that the UP distribution system could be acclimated to the maintenance of the orthophosphate 

residual at a lower pH for several months before the colder water temperatures are encountered 

later in the year. As shown in Appendix B, Aqua IL obtained from ILEPA the required pennits 

and approved permit to allow the switch from the 90/10 blended phosphate to phosphoric acid 

(28% H3PQ4 by Hawkins). Figure 6 shows that after the switch on April 17 the pH decreased in 

UP to as low as 7.3 and as high as 8.0 during the 3 months after the switch. Items to note in this 

figure after the April 2020 switch are: a) less fluctuation in pH at hydrant UP-438 and b) the pH 

calculated after the switch using theoretical chemical equilibrium models is similar to the measured 

pH at hydrants in the UP distribution system. The current permit requires maintenance of pH 

between 7.4 and 8.0 but these data show that adding H1PO◄ can lower the pH in warmer 

temperatures to levels <7.4. The only way to maintain a pH ?_7.4 would be to add less phosphoric 

acid under these conditions. But, due to the importance of maintaining the target orthophosphate 

residual, it would appear to be better to change the allowable pH range from 7.4-8.0 to 7.2-8.0. 

Appendix E includes some additional laboratory solubility studies that were not available at the 

time of the November 2019 report. These results used a constant orthophosphate dose of 3.0 mg/L 

as PO., and used harvested faucets and other plumbing from two UP houses. The results showed 

that at pH 8.4 the normalized lead solubility stabilised to <10 µg/L-day, but it took at least 50 to 

60 days. These results, like those described in the November 2019 report, all indicate that H3P04 

(or ZOP) could be used to control lead solubility in Kankakee WTP treated water imported into 

UP. 

CORNWELL ENGINEERING GROUP 7 
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Figure 6 Measured and predicted pH in University Park before and after adding 

orthophosphate, before and after April 2020 switch to H3PO., 
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RECOMMENDATIONS 

Based on results from studies conducted by Mike Shock of USEPA ORD on the relationship 

between pH and orthophosphate dose for lead reduction (shown in Figure 1) and the pH results to 

date in University Park shown in Figure 6, it is recommended that the OCCT be achieved in this 

system by maintaining pH between 7.2 and 8.0 and by continuing to target a residual of>3 mg/L 

as PQ4 using H3PO4. This is consistent with the findings from the November 2019 report 

(Appendix A) and recent laboratory solubility studies (Appendix E) which indicate that OCCT in 

UP should target an orthophosphate residual of 3.0 mg/Las PO4. The higher pH in treated water 

from Kankakee WTP in colder water (see Figure 5) potentially create treated water pH conditions 

that are not optimal when the 90/10 blended phosphate is used because the orthophosphate 

component of this product does not decrease the pH much. A better solution for upcoming cold 

water conditions in future at UP is to use H3PO4 so a pH in the range of 7.2 to 8.0 can be achieved, 

which is within the optimal pH range expected for lead solubility control with orthophosphate (see 

Figure 1). 
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INTRODUCTION 

CHAPTER I 
INTRODUCTION AND OBJECTIVES 

R 000244 

The objective of this report is to identify and prest'Dt r«om.mendahons for optimal conosion 
control treatment based upon studies of the effectiveness of corrosion control tr"41mCSIJs (CCl). 
This report cba.r.actenzes the water quality characteristics distributed in University Padt (UP). 
pamcularly focusing on corrosion control considerations and consequmce.s. and results ftom 
corrosion control studies investigating potential improvements to corrosion control within the 
distnlmlion systffll. The cumnt chapter provides an introduction and baclcg1ouod. including 
dtscnptions of the water source and distribution system m Uruvmaty Patk. Chapter 2 provides 
additioaaJ background on water quality characteristics of the water distributed m UP Chapter 3 
focuses on thcon:lical copper solubility in the UP system 1bis evaluation of copper solubility 
includes use of water quality dab from Chapter 2 and information published in the literatutt. 
Chapter 4 of tlu.s report deals with lead solubtJity control. Chapter 4 also mcJudes ttsults from pipe 
S<:ale barvestiog and analysis Chapttt S includes the recommendations for corrosion control 
tt~tmcnt in the UP system. 

SYSTEM DESCRIPTION 

Prior to 2018. the UP systan was operated under permits approved by Wino1s EPA (IL-EPA) as a 
~ante PWSID (U,197S030). The water distributed in the UP system pnor to 2018 \\'aS supplied 
by 7 groundwater wells (called "Welt l" through "WcU 7'"). with Wells t. 2. and 3 as the primary 
supply. suppJemcntcd by the other wells wlml nttdcd, Water tiom these wells was cblonminatcd 
before distn1>ution. Prior to June 2017 a blended pho,phate (60 percent orthophosphate and 40 
perctnt polyphosphate - lhe ptoduct also in<:ludtd tine) was added to cbloranunated well water 
prior to distnbution. In July 2017 a diffeicnt product was added. a proprietary blended phosphate 
product containing oflhopbospbate and polyphosphate. Lunitcd data arc available on the product· s 
composition since the formulation is proprietary, but the product is listed as having a 7.6% by 
weight orthophosphate as PO•. with a mimmum polyphosphate content of 22. 7% by weight 
(expressed as PO,). 

Ourulg D«em~ 2017 UP co11Vttted the supply fiom the UP wells described above to treated 
wattr from the Kankakee Wattr Trtatmtnt Plant (WTP). The Kankakee WTP source is still bewg 
used as the primary supply, with Wells 2 and 7 rewned as an ffllCrgency supply and with the other 
S wells aban~ or inacttvated. 

The K.an.lcakee WTP ustS the Kankakee River as a raw water sousce, with tteitmem that includes 
lime softening. ferric chloride coagulation, dual media gtanulat filtration (anthracite over saod), 
chtoramination, and fluoride addition (H2Str6). Tbe treattd water from the Kankakee WTP ttavcJs 
through the K.aobkce distribution system (PWSID II..0915030) and eotm the UP system via an 
intercotmttt designated "CC0t" by ll.,.E PA Before the water ss dlstnbutcd in UP, a corros10n 
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inhibitor is added at tbe UP booster station at Central A vffiue. and thffi the water as transmitted 
into the UP system via the UP entty point ("TP03') for more than a yrar the corrosion inhibitor 
addai after the con\·ers,on to the Kaobktt tteated water soU1ce was tbc same proprietaiy blended 
phosphate ustd io the 5 months pnor to the SOUttt ~rater conversion. On or about June 15, 2019. 
afttr n<irification to the IEPA. u~ of the proprietary blended phosphate was duconrinud and a 
different product was used, The new product. called ''LPC-13 r . is manufactured by Hawkins. Inc 
(Roseville. MN) and bas a 90:J0 ratio of ortbophospbnte to polyphosphate. This product docs not 
contain zinc. In Cbaptn-4 the studies that are dtscri~ as using a '"blendtd phosphate'" or a .. 90110 
blended phosphate" were C\'aluated usinz this same LPC-132 product currently u~ io Uoh·m ity 
Park, 
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CHAP1'1-:R 2 
\VATER QUALITY 

This chapter summanzes water quality data from the treated surf:ace watts from the Kankakee 
WTP. UP Distnl>ution System momtoriag data. and information on UP watts quality prioc to the 
conversion to K.anlca1cee trc~ted water. The first s«tion of this chapter summarizes the daily data 
available for most consbtuents cbar.acterizwg the K.ankaktt ttcated water. The later section of 1h15 
chapter compatts the origuw ground wattt quality in UP to the water in tbe UP system after the 
convmioo to the Kankakee treated water supply 

UP SOURCE WATER QUALITY - KANKAKEE WTP TAP 

Figure 2-1 ~low is an example of a box and whisker plot ustd in this repon, including this chapter. 
The line in the middle oftbt box in thiS figure dtpicts the median c.som perctntile) and the top and 
bottom of the gray box are the 2sei and 7Sl1lper«ntiJes, The spindle above the top of the box is tht 
90" percentile and the similar one at bottom is the 101t1 percentile. The red star depicts the 5\11 and 
95m percentile values. 

!be data for Kankakee treated water is derived from monthly operating repott, for the Kankakee 
WTP fiom January 1. 2017 through Oc:tobef 31, 2019. Figure 2.2 depicts tbc seasonal cban~ in 
water temperature_ 'flus is important because ltad corrosion, like most chtmkal mtttacrions, can 
be acceletated in wanner tcmpttatures. Consequently. the corrosion of lead, copper, and other 
metals can be greater in the June to September period when the water temperature ~aks, versus 
Jower temperatures mother times of the ~ar. The water temperature faDgcs ftom l to 29 

figures 2-3 through 2-12 depict the seasonal fluctuation of datl during the January l, 2017 to 
Oc:tobu 31 , 2019 period. figures 2-3 and 2-4 depict pH as water leaws the Kaabkee. WTP. 
Figures 2-5 and 2-6 dq>ict measured allcaliruty, figures 2-7 and 2-8 depict dissolved inorganic 
carbon (DIC), Figures 2-9 and 2-10 depict total hardness and the Langelicr Saturation Indexes 
(LSI). and Figures 2-1 l and 2-12 depict the total chlorine residual. Tbe pH is generally 8.S to 9.0 
but docs vary seasonally. lowtt m warmer summer months, and higher at the end and beginning 
of each year (Figure 2-4)- Analogous seasonal fluctuations were obsaved for the other data 
depicted below. DIC vaned ftom about 10 to 16 mg/L throughout the yw The DIC. alkalinity, 
and pH are key coosiderations f oc evaluating corrosion control characteristics LSl though not 
useful fot indicating conditions conducive for lead or copper coirosion, is a useful indicator for 
the stability of calcium casbonate (CaCO3) scales (LSI <O means these scales dissolve. and LSl:-0 
indicates condi11ons are conducive to CaCOJ dtposition). The results for LSI in Figure 2· l 0 suggest 
the Kallkakee created water does not promote dissolution of CaC03 sc~e 
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figure ?-6 Source Water (Kankakee Tap) - ~(ontbly Alkalinity (Jan 1017-0ct 2019) 
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flpre 2-9 Soul'te Water (Kankal.ee Tap) - Bardness (Total)- Jan 2017-0ft 2019 
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fipn ?-12 Source W are1· (Kankakff Tap) - Monthly T otat ('hlorin• R•~tdual - Jan ?Ol 7-
0cr 2019 
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UP DISTRIBUTION SYSTEM WATER QUALITY 

Tablt 2-1 ~d Figure 1-1.3 summariie water quality dat3 111 the UP system during June to 
November 2019. During dus penod. lhe UP system was rttcivmg Kankalctt treated water wttb 
the 90 10 bJcndtd phosphate added at the UP entry point prior to distnbution In~ UP d1srribuhon 
systffll the pH is shghtly lower than wbm the water leaves tht Kanbktt WTP (S.5 to 9.0 at the 
WTP (Figure 2-3) versus - 8.0 in lhe UP System (Figure 2-13a)) The DIC is about the same. as 
expected {10 to 14 mg/I. (F1pcs 2-7 and 2-Ud)) The total hardness is s1.D1ilar (140 to 150 mg.IL 
as CaCOJ). The total chlorine residual d«~astd by about 1.5 mgJL. from 3 to 4 mg'L at the plant 
to l.S to 2.5 m the UP System. As shown in Figure 2-llb. the orthophosphate 3nd total phosphatt 
ft.Siduals m the distribution systffll were.- fairly steady dunng this period. about 1.4 mg/Las P (4.2 
mg/Las P04) for orthophosphate and 1.6 mg,L as P (4 8 mg1L as P04) fer total phosphate. 

Table 2-2 summarizes data 1iom the UP wells mdicatiog the water quality entmng the UP System 
prior ro the conversion to the Kankaktt treated water. The data suggest that groundwattt quality 
pnor to tht> conversion had a lower pH and a higher DIC. alblinity. and bard!x'ss lban tht watt'f 
cuinnUy supplied into the UP system 

Another potftltially important factor that can impact lead CCT. as rtp<>ned by Nguyen et al. (2011). 
is that a high chloride to sulf:ate ratio (CSMR) can mcrease galvanic corrosion when CSMR ratios 

>-0. S mg/mg are present. if ltad er brass plumbing is also prtffllt The CSMR for the UP wells is 
reported to be <0.1 mg/mg (Table 2-2). but for water in the UP system after conversion to 
Kankakee wattr source the CSilR incrrased. but was - 0.4 mgimg. which is btlow the threshold 
referenced in Nguyen er al (2011) 
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I able 2-1 
~ftdiau water quaU~· iu cbe l "nh•eni~• Park (li>) distribution synem 

(June - No,·ember 2019) 

Pinametert Count Median JSot.s 

Ctnnat C bara(ftrhdn. Jndudlng Carbonate Chemistry 

Field pH (unitless) SSS SO 98°~ 7.S 
Conductivity (µbmosfcom or µS) 12 358 
Alkalinity (mg/Las CaC'OJ) >41 46 
DIC (mgll. as C) • 541 11 
Total Hardness (mgJL as CaC01) 70 145 
Calcium Hardness Cm&'b as CaCOJ) • 73 9S 

O,·cbophosphare and Total Pbospbatt Residual 
Orthophosphate (mg as P) 615 I 4 99% • I O mg/L as P 
ToralPhosphate(mgasP) 71 1.6 100°-. >l.0mg,LasP 

R 000254 

Chloramioe Rtsidual, Nitrification, and llkrobiolopul Acrhicy 
Total Chlonne (mglt as Ch) 598 2.0 98¾ "0.2 mg/L 
Cdlular ATP (pglmL) 32 0 4 0 to 23 pg:ml 
Ammonia (mg/Las N) 69 0.2 l\TJ) - 0.44 mg/L as N 
Nitrate (mg/Las N) 74 l J LO - 2 7 mg.'L as N 
Nitrite (mg/Las N) 74 1.0 0.1 - 1.0 mg/Las N 

Fluori~ 
CbJori~ 
Sulfate 
CSMR (mg/mg) • 
Potassium 
Sodium 
lton 
Manganese 
AJWJUJ1um 

CORNWELL ENGINEERING GROUP 

Other Inorganic Chemical Characttrl~tk~ 

74 0 .8 
74 34 
74 79 
74 0.4 
74 4 0 92°'o ::. DL (0.01 mg/L) 
73 14 
61 Two ~tec11ons. max 0.12 mg/L 

Ont detection. 3 m11L 67 
67 0.01 100% ~OL (0.01 mg/L) 
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UP Dhfribudon System Water Quality: a) Titld pH, b) Onbopbo~phart and 
Toral Chlorine Residuals.<') . .\.lkalioiry. and d) DIC' 
Data was collrcted from ~500 samplts for uch parameterrconstttuent dunng June 
through October 2019 for alkalinity. field pH. orthophosphate (o-PO .. ) residual. and 
total chlorine residual Total phosphate (total PO,) was based oo 71 sampks 
submjtted to the Aqua PA Laboratory (Bryn Mawr. PA). DIC was calculated for 
dates and loca11ons with both recorded field pH and alkalmJty data Note that the 
reponed data for o-PO .. was in units of mglL as PO,. Data for o-PO,. was plotted in 
umts of mg/L as P by muJllplying by a factor of 3 1 J95 . 
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Tablt l-2 
Histo1it'al water quality dafa from t·nlnrsiry Park (UP) wtUs 

Parameter/Constituent t Wdl l WeU2 Wdl3 WeJl4 WtU5 \Vdl 6 Well 7 

G.ntral Cbaratnrhrt(s, lntludtnt C'arbooace Chembtr)· 

pH (un1tless) 7 2 7.2 6.4 7 1 7,1 7.2 7.3 
Conductivity (µhmostcm) 1.050 1.100 1.160 1.100 J,000 1,076 790 
Alblinity (mgll.. as CaCO.J) 374 418 297 320 350 246 358 
DIC (mg\L as C) 101 JB 127 ss 96 67 95 
Hardness (mgJl. as CaCOi) 410 416 530 500 480 597 422 
Calcium imis/L as CaCO,~ 225 220 300 350 300 400 228 

~itro1en (m:JL as l\) 
Ammoma-Nitrog~ O.B <0.1 0.42 0.55 0.56 0.77 0.31 
Nitrate-Nitrite 0.1 • 01 ·-0 l -.O.OJ 0.31 <-0.01 0.30 

Otbtr lnorgank Chemical Cbara(terisri("S 

Fluoride 1.2 0.9 04 O.S 0.7 0.5 0.3 
Chloride 3.9 LO l.S 1.9 1.2 1. 7 :.?.o 
Sulfate 51 14 374 270 240 297 50 
CSMR {mg/mg) -0.1 ·-0.l .;.0.1 -0.1 , 0.1 <0.l · 0.1 
Potassium 1 7 2.0 29 91 -0.01 5.S 2.1 
Sodiwu 10 II 50 37 44 29 8 
Iron O.S 0.6 850.0 0.9 0.5 0.6 u 
Mangutst {µgll.) 21 • 15 40 7 17 • 1 S 29 
Aluminum i~g/L) ·-150 ,.100 -- 100 100 72 -.. 100 

t units are mg1L unless nored orhmvist 

• Calculared from measured dat3 (including calcium hardness calculated ftom n1easured 
calcium) 
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CHAPTERJ 
THEORETICAL COPPER SOLUBll.ITY 

COPPER CORROSION 

Over time, copper pipe naturally forms a scale of msoluble minerals such as malachite 
[CuJCOJ(OH)2(s)] or tenorite (CuO(s)) {Sclloek & Sandvig, 2009, Grace et al., 2012). How~er. 
these scales form ,clati\-ely slowly. While chest mmerals are forming, copper conosion is 
controlltd by ~ metastable cupric bydroxidt [CU(OH)2(s)). which is much more soluble. This 
process of the pipe scaliQg thereby preventing further copper release is often ttfemd to as 
"passiva11on- Therefore, under water quality cooditiOD.S that are conducive to copper corrosion 
(i.e. "agressive"' water quality conditions). elevated copper levels would be more likely to be 
o~cd in new construttioo ratbff than at older homes. Stl(h as LCR monitoring sites New 
ropptt pipes might ~vu passivate in waters that are considered corrosive to coppu. Furthmnore, 
the pteS(':QCC of natutal orgasuc matter (NOM) ca11 wht'bit formation of lhtse protective scales 
(Arnold et al 2012) 

1\'DWAC COPPER CORROSION SUSCEPDBD..ITY 

The National Drinking Water Advisory Comm.itttt (NOWAC) convent'd to address revisions to 
the LCR defined a range of water quality conditions dttmed "corrosive" to copper as shown m tht 
sbadtd areas of Figures 3·1 and 3-2 (NDWAC 2015 a&b). Water quality that falls in the UDSbaded 
region of each figure IS considered to be non-conosive to copper. For example. water quality with 
characteristics reflected in the unshaded region of figure 3-1 are considered not aggressive (or 
non-corrosive to coppu), whethff o-PO,. is prcsmt or not. However, water systems in the shaded 
region of Figure 3-1 are aggressive (corrosive) to coppa. unless o~Po .. is added under condatioos 
consistent with unshaded regions of figure 3-2. Although tht shaded regions in these figures 
indicate potcnwUy corrosive conditions, those conditions are only corrosive if the system adds an 
oxidant Of actates the watct. Groundwater systems lhat att nor cblonoated and att anoxac would 
not be corrosive evea if they fall within the shaded region Conversely. a water system that falls in 
the unshaded region of Figure 3-2 t !l coastdertd not co11osive to copper. but only af the pH is w1lhm 
the effective range for control of copper co1TOs1on with o-PO4. For example, even if 
orthophosphate is piesent, it the pH ts <7 .0 tht water would still be considcred corrosive to copper 
due to the low pH. 

Figure 3-1 compares the pH and alkalinity from the Kankaktt WTP (Januazy 1. 2017 through 
October 31 . 2019) with data from the UP system (2019). The tcd symbols in this figure for 
Kankakee lf~tcd wat~ indicates tbat the wattt leaving the Kankaktt WTP is not conductvc to 
copper corrosion. The water in the UP System (blue symbols) has a lower pH but these conditio& 
arc still not considered conducive to copper corrosion evm without considering lhc impact of 
orthophosphate. Figure 3-2 depicts the orthophosphate residual and alkaUoity data from the UP 
Distribution after adding orthophosphate with the C1UTftlt blended phosphate at the UP entry pomt 
The data in this figure dtmonsuate lhat according to the water quality range identified by the 
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NDW AC. lhe conditions tn lhc UP System measu.ttd on these datts is not consukrcd coJTosiw to 
COpptt 

THEORETICAL SOLUBD.m' RELATIONSBIPS 

The copper solubility cwvts on which the above ND WAC diagrams were based have bttD updated 
ba~ on 1csearcb published by L ytk ct al. (2018). Equation 3. l below is the result o!thauescarch. 
which is based on an ffllptncaJ evaluation ("cun•e fitting"') of e>.-perimeatal data mvesrigating 
soluble coppa- concmtrations under controlled conditions after adding a coppn-comainins salt 
(copper pn-chloratc) that r~dily dissolves in water_ Consequently, the~ studies stan with 
dissolved c~ under controlted conditions of pH. DlC. and orthophosphate and predict the 
solublt' coppu rtmainiog at tquwbnum afttr somt of the copper prtcipitates. Readers should note 
the difference w Uus experuncntal approach vcmis coJTos1011 monitored in a distribution system 
(solid copper pipe or coppcr-contauu.ng scales arc ptt"sent and we monitor the soluble copptt &bat 
dissolves after stagnant contact wilb the solid Corms of copper) Data from rttftlt work by ComweU 
mdicates that for a variety of reasons. perhaps including this difference in ho\\· tht solubility data 
were derived. the actual soluble copper levels for new copper art lowtr (as mU(b as an order of 
magnitudt lower) &ban prcdicted by the NDWAC figurts or tbt- data from Lytle et al. 2018. 

Equanoa 3.1 C'opper ,olubiUry a, function of pH. orrbophosphatt~ and DIC as rtported 
by Lyde et al. 2018 

Cu=S6.68xe-0.77xpHxe·0•20xP04xDJC059 

\\'bcfe: 
Cu "'pttd1ctcd c~r solublltty (mg/1.) 
pH • pH (unitlen) 
PO◄ "' orthophosphate residual 111 mg/L as PO,. 
DIC - dissol\'cd inOJganic carbon (mg/L as C) 

SUMMAR\' AND DISCUSSION 

The data presented m this chapter and 1n the NDWAC and Lytle solubility graphs all suuest that 
the Kankakee treated water does not create condihons conduc,ve to copper corros,on. and the 
addition of orthophosphatt' reduces the copper solubility still futthtr. Coosequtntly. the current 
ust ofKankak~ treated wattr, supplemfflted by orthophosphate. produces conditions that not only 
improvt lead solubility control (stt Chapter 4) but also copper solubility (stt figwes above). 
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3/JO ~ 

300 t 
CORROSM: 

;;; 
250 

~ •• .. • 2Q) 

t 
0 

i ,eo 

I NOT CORROSIVE 

100 • • • 
&O ~ -· • 0 • 0 -+-'-''"-'-+ ......... ______________ ......, ________ _ 

0 0 6 1.6 2 2.0 3 ~~ 4 ◄.5 5 U 
~ •Andu.tf(mgll.111PO•) 

Fleur• 3-2 UP Distribution Systtm Data (1019) Compared to NDW AC Copper 
Corromity Ranges (with PO,) 
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Copper Solub11!ty (LytJc cl al 2018) 
Undet medl3n conditions from historical WO monitoring daia 
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Tbeorttiul ( :oppn Solubility liP Dhuiburion Sy\ttm Data (2019) Compared 
to ~WAC: Copper C:on·osl\if:\· Rances (wifh PO,) 
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CHAP1'ER4 
BENCH SCALE TESf'ING 

R 000262 

Tb.ls chapter presents a summary of bench scale testing methods tntludmg lead solubility tests 
with lead coupons. dump & fill studies conducted with harvested pipe and fittings contammg either 
brass or copper wilb lead/tin solder, and pipe .scale analysis of lwvest copper pipe (contaming 
le.id/tin soldu) performed by ComweU (Cornwell Engineering Gtoup. Newport News, VA) Also 
included in dus chapter att the results of cx~i.ments conduc:ted by r~diffs at Vuginia Ttth 
(Virgmaa Polyitcbruc Institute and State Uo.ivttsity, Blacksbutg, VA) investigating tht impact of 
phospute-bascd corrosion U>.bibitors oo galvanic corrosion of harvested copper pipe in contact 
\\'1th lead/tin solder 

LEAD SOLUBll.lTY TESTING 

Batk1round 

Lead solubility testing as descriooi m Cornwell 
and Wagner (2019) was conducted using treated 
water from the Kankakee WTP during 2018 and 
2019 as discussed below. 

FaU20l8 

Treated surfa<:c water was collected by Ac:tua-ll. 
staff from the K.anbtee WTP, stored in S-gallon 
plastic (HOPE) bU(Jcets, and shipped to Cornwell 
(Newport News. VA) for the Fall 2018 lead 
solubility testmg conducted bctwCffl November 
and December 2018. Figure 4-1 dtpicts a typical 
lead solubility study container, including a lead 
coupon suspcndtd in a SOO ml HDPE bottle. 

Tbe water in each 1.S L beaka- was fust dosed 
with the target phospbonc acid (H3PO,) dose 
(l .8. 2 4. or 3.0 mg/I. as PO,). Ammomum 
chloride (NH.Cl) was addtd to au btakers. A 

sodium hypochtorite (NaOC1) stoclc solution was -------------
also added to all beakers to achieve a wge1 figure "-1 T,-pkal Jar with Lead Coupon 
mooocbtomnine residual of 12 mg/L. The (500 ml BDPE Bonlt) 
targeted cblorinc/ammoma ratio was 4. 7S mg Ch pu mg N. The total chlorine or monochJOJa1:1W1e 
residuals were measurtd and adjusted. as needed. before proceeding to the next step. lbe pH afta
adding these products was SMasurcd and adj\1$ttd to meet the pH target (8 2) Table 4-1 
summarizes ~ test conditions. 
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Table _,_l 
Lead solubility .uudy test matrix - Kaok.1kee WTP 'ft"itb added cbloramioe-. (io duplicate) 

Description 
Phospbonc Aod Dose Targd Target 

Mooocblor.unine 
pH (mgtL as PO•) (mg/Las P) 

R.ts1duat (mg/L) 
Phosphoric acid only - pH 8.2 

1.8 mg/LasP 1.8 06 8.2 3.2 
2.4 mg/1. as P 2.4 08 8.2 3,2 
3.0 mg/I. as P 3.0 10 8.2 3.2 

After prq,aring wattr in ~akers. approximately 600 mt water for each sampk was transferred 
into a new. pre-labeled., nominal SOO mL HOPE bott~ as shown in Figure+ 1. The coupon and lid 
wtrc carefully transferred ftom the oJd containtts to the new freshly prepared cootaintts, making 
sure that excess water was added to the bottles so that after placement of the hd the water in the 
container was headspace-f'1tt. The old containen were scakd and shipped to the Aqua PA 
Laboratory in Bryn Mawr (PA). where sampltS were acidified (pH .-1). stored for at least I 6 hr. 
and then analyzed for total lead by ICP-MS Two reylicate jan were ~artd and\~ during this 
study for each condition notNS m Table 4.1 

The FaU 2018 lead solubility study findings are deyicted in Figure 4-2 In this figure ~licate 1 
("rep, 1 ") for each ttst condation tn Table 4-1 is shown as a solid line and repltcate 2 ( .. rep 2) as 
dtpieted as a dashtd line. The 1.8 mg/L as PO,. dost of H3PO,. (blue lints). 2.4 mg/L as PO .. of 
HJPO• (rtd lines). 3.0 mg/L as PQ,. of H..PO .. (gr«n lint'S) and achieved study-stare at ~ 5 pgll.
day afttr 14 to 21 days. These resuJrs suggest that ~mg H3P0-4 at any of thts.t doses. undct the 
conditions tested, would remit in a low lead solubility. 
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50 

-e-1.8 mgfl - rep 1+ 2.4 mg/L - rep 1 + 3.0 mgll - rep 1 
•B· 1.8 mgfL - rep 2•D•2.4 mg/L - rep 2 ·D•3.0 mg/L • rep 2 

14 

•rep. 1" = replicate Jar 1 

•rep. 2• = replicate Jar 2 

21 28 35 
Coupon Contact Time (days) 

42 

Figart .C-2 fall 1018 Lead ~olubili~· T Mt Re,ulf~ - BJPO, ~o,·-De<' 2018) 

FaU ?019 

R 000264 

Dunng FaU 2019 (Septembtt to No,•~ber 2019) si.mtlar lead solubllity , tudies were conducted 
using similar materials and similu procedures to those describtd abo\'e for Fall 2018. New 5-gal 
HDPE buckets of water from the Kankakee WTP were supplied The Fall 2019 testing included 
18 Jars for nine test condltions {thrtt phosphatt products at three do~s 10 duplicate) The three 
orthophosphatHontaimng products evaluated were: 

a) Phosphoric acid (the same product uwl m fall 2018), 
b) Zi.nc orthophosphate (ZOP). SU-321 from Shannon Chemical, contauung 37°1a by 

weight as PO◄ (-. J 2% as P) orthophosphate and a zinc-to-orthophosphate ratio of about 
l :3. 

c) Blended phosphate {LPC132) from Hawkin$ Inc (Roseville. MN) with 90 percent by 
wc1gb1 orthophosphate and l 0% polyphosphate 

The three doses tested were 1. 2, and 3 mgll. as PO,. for the orthophosphate .fraction of each of 
these products. Tbe average results for tM duplicate jars for each test condition are SUDl.Dlariztd in 
Figure 4-3 for H3PO,. at the three doses te.sttd. and results are similarly dtpacted in Figure 4-4 for 
ZOP and Figure 4-4 for LPCI 32 (90110 blended phosphate). The studies at these three doses were 
compktc.-d in Novtm~ 2019. 
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Figure 4-6·compares the steady-state results (days 39 to 49) for both replicarts at all doses with 
t>acb product t«tcd Review of figures 4-3, 4-4, and 4-5 indtcates 6 sample dates within tb1s time 
period. so tach box in Figurc 4-6 sUD1Jll3.rizes 12 dat3 points (6 dates in duplicate)T 

Interpretation of figures 4-3 to 4--6 reveals the following· 

• The 2 and 3 mglL as PO .. doses of ZOP and HJPO .. all ltvcled off at ·- 5 µg/1..-day 
• The 3 as P04 dose for ~ 90110 bl~ phosphate appears to ~ aclueving steady

state at 5 Jtg/L•day 
• As ofttn occurs. the Otthopho$phatc dost' nttdtd for lowest lead solubility is higher in 

a bltn~d pbo$pbatt due to tht- pttStoce of polyphosphatt in the blended product. 
Pho$ph0ric ._cid (H3P04) 

•• 1 0 mg.'\. :a, P04 •A> 2 0 "¢ :a• P04 - 3 0 fflOo"l as P04 

0 - _.._ ...,.,._ -...- ............. ~.......,~ .... ....._..__.__..,......._...._I ............... '-+'-......_......_. 
0 1 14 21 28 35 42 4$ 50 

CWll(ltl c«ud Tfflt fcbyS) 

Figurt 4-3 Summea·/faU 2019 A,·nace Lead Solubility Te~• Re'>uln (Tn-o Replicate'>) -
H.3PO, Pbo~pbate (Sep-~o,· 2019) 

•Fora m.,ew of interprttation of ·1,ox .md whiuer~ plots in Figure 2-2). 
• With 12 data po1nu. u 11 possible to calculatt tht 1()'11 and ~pttctnblt 
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~cClrthophosphlst(ZOP) 

- 1 0 ft9\ • P04 -"" 2.0 ~ • P04 ~ J..O rro'L a P04 

fipre 4-.t Summer/fall 2019 Anrait L.ad Solubiliry Tesr Rtsult~ (T"·o Repliutts) -
ZOP (Sep-~o,· 2019) 

~ 

4!> 

-40 

f )l~ 
i 30 _, 
J2s 
j 20 f\ . 
J 1s 
f 
< 10 

!> 

0 
0 

Blend (90~ Or1hophotptlate I 10% Potyphosphale) 

• 2 0 mgll es P04 --- 3 0 mt•l 0 $ P04 

Doses are e11pressed tn mg/Las P04 fOf the 
OfthoJ)fl<)Sphalo fraction ot the bkJnded prodll()I 

'" 2 t 29 3!> 42 
Coupotl Con111C1 lime (<Sayt ) 

-'9 !16 63 

Figure -4·S Summu/fall ?019 A,·eragt L.ad Solubilia,· Test RHult~ (T\\'O Rtplltate\) -
Bltnded Pho\pbace (Sep-No,· ?019) 
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figure 4-6 Summn/faU 2019 Sctad~·-s,a,t Ltad SolubWry T•s• RtsuJts (Da,· 39 ro 49, 
Two Replitatts) - BJPO, u. ZOP n. Blended Phospbat• (Sep-No,· 201~) 

Summary of Fall 2018 and 1019 Le.id Solubility Snadies 

These studies demonstrated 1hat. under the conditions ttsttd. when orthophosphate alone was used 
the lead solubility could be reduced 10 <5 µg/L-day witb dtbci 1 8. 2.0. 2.4. 01 3.0 mg/.L as PO,. 
using either HJPO ... or at 2 and 3 mg/1. as po,. with ZOP. W~o polyphosphate was p1effllt along 
with Ofthophosphate. using the 90/10 blended phosphate product tested, lead solubility comparable 
to orthophosphate alone could be achieved (<S pg/L-day). but only at the 3 mg/L do~ 
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EXP£1UMENTS \\'Im HARVESTED COPPER PIP£ WJTH LEAD SOLDER 

Btnch-scale dump-fill cxperunents were conducted on harvested coppn pipe with lead solder in 
order to scrttn tbe potttitaal impact of varying corrosion inhibston and doses to existing Umvers1ty 
Patk pipt sca~s Eleven pipes wtre testtd ~twttn Jate-Junt 2019 and msd-Novffllbcf 2019 during 
four m.,in test phases, as shown in Tablt 4-2, As with the lead solubihty ( coupon) studles dt'$Cnbed 
easlicr, the wattr prq,ared for lhe studies outlintd ~low staffed with treated surface water from 
the Kankaktt WTP. 

Tablet-.? 
Coppe-r pipe- tt>srine and sample informarion 

Testing Pba~ Pi~ Number Test Start Date Test End Date 
1 07/23/2019 08/2212019 

2 

3 

4 

t e-sring P1·0<'edures 

1 
2 
3 
4 
s 

6A 
6B 
8 
10 
14 

08/07/2019 

09,1212019 

09/24/2019 11113/2019 

AJJ pipes utilized for testing wtre b:uvesttd copper pipes containing a fitting wilh leaded solder. 
Pipes were prepared by ~aling one ttid using paratilm and tape. and then su~peoding the pipe vaa 
a stand and burene dan1p. Table 4--3 summarizes the test conditions for studies in Pha~s l through 
4 ~tow. Water was firsl prtpared by dosmg the appropnate conosion inhibitor to tbc treated 
Kankakee water If needed (see ftnaJ column in Table 4-3). pH was manually adjusted prior to 
phosphate dosage using an HI902 1ltrator with O.JN sodium hydroxide and/or LON sulfunc acid. 
Once water was prepared, the previous sample stagmting in tilt pipe was collttted by gtntly 
tipping tilt pipe O\'ct Tbe fresbly prepared watcr was thtn poured a.nto the re-clamped pipe. and 
tbe previous s:unptc was acidifitd using 1: 1 HN03 to achieve a pH of less than 2. Details of the 
wdividual products tested and other test conditions are summarized in Table 4-3 and in tht' 
d1scuss1on of the results for each "pbasf" 
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Table-'-3 
Bench scaJE' ttst matrix 

T esnng Plwe Pipe Number Inhibitor Or1bophospbate pH Target 
Target Dose (mg/1. P04) (pre-Inhibitor) 

l Sodtum o•PO,. 3.0 8 l 
l 

?a 2 Sodium o-Po .. 3.0 No AdJUSfmfflt 3 
4 
l Sodium o-PO,. 

?b 2 90:t0 Bltnd 3.0 84 
3 ZOP 

la s 90, 10 Bltnd 
3.0 84 

6 ZOP 
5 90rto Blend 

lb 6A ZOP 3.0 84 
6B 90110 Bltnd 

3t 
6A 90!10 Bltnd 

3.0 8-4 
6B ZOP 
8 .. lO 901J0 Blend 3.0 84 
14 

Resulcs 

Phaul 

~ pipt in Pbast 1 was the only pipt tested that bad not btto exposed to tht 90/10 product prior 
to harvesting Thi$ pipe was extracted from a home before tht change of CC'T occurred. lbtrefore. 
this pspe contained scales repreSffltatsve o( conditions dunng t~ peak lead release event Jt was 
dosed with sodium orthophosphate (Sodium o-PO.a). tradt name SLl-5179 (Shannon Cbcnucal 
Corporation. Malvern. PA). Rtsults f01 this pbaSt' of testmg are shown in Figure 4-7. 

The rt'Sults in Figure 4-7 suggeit that the orthophosphate dose did rt'SUlt ill stabilizing the total 
lead at , 10 µg/L afttr about 4 weeks of daily wattr exchanges. Paired filtered and total lead 
samples wtre occasionally coll«ted. The median fllte-ttd lead was 11 µg/L . ranging .from 4 to 18 
µg/L. Th~ d.ita measured for filtered lead and the trmd for total lead presmtcd m Figure 4• 7 
suggrst that the filtered lead was -10 µgtL during th1s contact pniod and the rm1aillder of the total 
lt>ad measured was particulate kad. Consequently. the improvcmmt indicated in Figure 4•7 may 
bn't btffl exclusively due to a d«rease m parttculate lead, and tht'fefore stab1lizanon of the scales. 
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Phase 2 originally consisttd of four harvtsttd coppu PlJ>tS wnh small copper elbows. ~e wert 
tested in a similar once-a-day complttt fill and dump $3Jilphng. with pH adJustmtnt to 8 4 before 
the addition of phosphate product The pipes were first acclimattd to 3 mg/L as PO◄ sodium o•PO-1 
wilhout pH adjustmfflt (see Table 4-3). During this period. one pipe was dro~d from tht study 
due to an acd~nt causmg a partial loss of the f'trst laytr of scale m thts pipe ~cimtn. The 
remaining thJtt p1pt specllllffls wtte then ~aluattd Ul pH adJusted water (pH 8.4) for about 3 
Wttks using 3 mg/L 35 PO .. for sodium O·PO◄ in OllC' pi~. ZOP. lll one ptpt'. and the 90/10 blended 
phosphate currently used in UP (LPC l 32) m rht third pipt-. The lhftt products are the' same as 
listtd above for Phase 1 of the barvestt6 pipt sruds~. or in the lt3d solubility (coupon) studies 
described earlier in this chapter. Results from these lhrtt pipes are dtp1cted in ft~e 4-8, 

Re.sulls m Figure 4-8. coupled witb obsmratioos from stuches dtscribed earliti in this chapter. 
sugtst fhat wjthin 3 wtttcs the steady-state lead was • 10 µgll. with onbophosphare alone (ZOP 
or sodium o-PO .. ) or wuh the LPC132. There were a few high total lead vanahons within tbts first 
3 wttks ofwater contact. which may have bttn variable rel~scs ofpantculatc lead 
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A haivcsted copper pipe from Pipe 5 \\'1th a lead solMr JOIDt was tvaluated t11 Phase 3 with a 3.0 
mg/L as PO• dose and the same 90110 blended phosphate discusstd pre\fiously (LCP-132) A 
daffcrcut copper pipe with two lead solder joints w~ harvested ftom another house and cut in half 
(one ltad solekr Jomt m the m1ddlc of each) Af\cr lhe pspc was spbt, one part (called 68) was 
dostd with 3 mg/L of90/l0 bltuded phosphate. Pipe 6A W3S dosed \\'1th 3 mg/Las PO. ofZOP. 

Tbc monitorine results for these three pipe segments arc s,numarizcd m Figure 4-9 for dates pnor 
to Day 38. Prior to this time. the results in the pipe 5 (dosed with the 90!10 blended pho~bate) 
bad leveled otrbelow S µg/L so resting of this pipe was haired. After Day 38. the conosion control 
products in the 6A 3Dd 6B pipe setmicou, \\'Cft switched. so that before Day 38 pipe 6A was dost-d 
with ZOP and after Day 38 with lhc blcnckd phosphate, and for pipe 68 tbe switch on Day 38 was 
ftom bltttckd phosphate to ZOP. The results an Figure 4-9 suggest the following. 

• Pipe 5 leveled oft' at 5 µgit after Day 6 and remaintd at this ltvel until the srudy was 
terminated 

• Pipe 6A also le\'eJed oft' at •.S µg/L afttt ~3 wttks (with one spike >200 µg/L at Day 
34). while do$td with ZOP, then leveled off at ~ 4 .-JtL after being switched to the 
blcnckd phosphate after Day 38 

• Pipe 6B released much higher lead then 6A. the lead was starting to comt down around 
day 25. When s\\itcbed to ZOP after Day 38. the decreasmg trtnd 1n total lead 
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continued from the prn,ious wttk of contact wtth blfflded phosphate (Days 32 to 38) 
with no appare11t change in lead trtnd dut to the inhibitor change. 

Ovmll. the results '° Figure 4-9 show that the 90 r10 blend was successful 1J1 reducmg lead 
solubility OVtt rime. 

900 

,o 
COtl1"1 llN (Ga)'$) 

figure .t-9 Pba~t 3 Lead - 3 mg/L as PO, Blende-d Pho,pbatt and ZOP. lnduding T\\·o 
Adjacent Segme11ts of C oppe1 Pipe (Iach mtb a Lud Solder Joint) 

Pl,au .J 

Thrtt additional pipes (copptt with lead soldtt) wtre e,•aluatcd All thrtt recei\'cd 3 mg/Las PO+ 
of the LPC-132 blended phosphate dcscri~ above. with pH adjusted to 8 4. 

uad data from these piptS (Ptpes 8.10,14) are shown in Figuu 4-10. Rtsults from all thrtt pipes 
leveled off within 3 wttks to S ,tg/L with the l mgfL as PO .. bl~ed phosphate dose (there was 
a spike at day-33 for pipt- 14 d\it 10 a random rcka~ of particulate lead m harvested pipe segment 
ttsted). These rtsults. in comparison 10 otbet results presented in this chapttt. sugge~t that lead 
solubility usmg copptt pipts with lead solder harvested from St\'ttal Univtrsity Park locations all 
acbie\·td steady-state w1tbin a few weeks when exposed to LPC-132 
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0 
OltY$ $1nct Stan 

figure .t-10 Phase J lead - 3 mg/L as po., Blended Phospbatto in Pipe Segments (Coppu 
1\1tb Lead Solder) at Tbre• Hou~es 

Summa~· of Staeoaac Pipe Studt•~ 

The four pba$CS of dump and fill smdics desC1ibcd above all used harvested pipe with an elbow or 
JOlllt conta1D1Dg lead solder. The results of these sfUd1es dcxnonstrated that low lead could occur as 
fast as a few days and at least w1thul 3 to 4 weeks. The same low lt\'tls (cypically <10 Jtgll.. and 
oftftl • S 1,1g/L) could ~ achievfd with etlhtr sodium ortbopbos.phatc. zinc onhopbospbate (ZOP). 
phosphoric acid (H3PO .. ). or the 90.il0 blftlded phosphate product In particular. the results in 
Phase 1 and 4 dffllonstratcd that high~ lead 1e\:els ( • l 00 µg/L) wtte present initially wbm wattr 
was placed in contact with the lwves.ted mattmls. and thm these leveled off to the lower levtls 
dtscnb(d abo\'t after sumcient contact tune. 

PIPE SCALE ANAL \'SIS 

Pipe Han·estNl from UP Prior to Sllitch to LPC-132 

This pipe was received on June t 51t1. 2019 and bad bttn baJVcsted froo1 a bome located in UP pnor 
to tilt use oftht LPC-131 product. Thettfort-. 11 rcpresmted pi~ scales that were last exposed to 
Kanlcakce treated wattr <:ontauung a polyphosphate and low orthophosphate blend. Extracted and 
pr~attd pipe scales were analyzed by x-ray diffraction (XRD) and scanru.ng electron microscope 
/ ftlttgy dispersive sp«tros.copy (SEMIEDS). Pipes weic delivtrcd to Cornwell where tbey were 
\'tsually inspected. Comwt-U laboratory then rcmovfd and separated three layers of scale and sent 
thtm to tbt University of Florida for an:,lyses. T ~ting at UF was ovttSttn by Dr. ComwcU. Figure 
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4-11 is a picrure of tbe copper pipe as received. Figure 4-12 show more dttail afttr cutting and 
splitting open the pipe prior to removing any scalts. Figure 4-13 shows each of the laym. 

Fi(Ure 4-11 OtieJoal Condition of Pipe Rtteind 

figurt -'·11 Pipt Prior to Sult Remonl 

~ 

figure -'·U LaftN of Srale Remond from Ban·esrtd Pipe 
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I.Ayer 1 was characterized as btmg very loose and easy to brush off LayttS 2 and 3 were mote 
stable and had to be scraptd off 

XRD analysis showed tbe prestnce tn au thrte layas of cuprite and malac:h.tte. Botb of ~se are 
fairly insolublt compounds and high copper levels would not be expected unless there 1s 
amorphous copper in layer 1 which bas the loose scales. No lead compounds were identified 

The SEM/EDS results did show the prestnce of Jtad, although low quantities, as shown in figure 
4-14. The briJbter dots are lead. but the dots are relatively dlm so lead is prestnt but not at high 
levels. The lead was bigbJy associated with phosphorus and oxygto as was found by ovttlaying 
scans of lbose elements. 

figure .&-14 SElf I.map llap of L•ad in La~·•t 1 of Ptpe 

The scmtquantitattve results by SEM/EDS also showed large amounts of iron and sigmficant 
calcium. Those elemmts are likely latent from when the well water was used. Laytr 1 was also 
acid dissolved and analyzed by ICP MS Tbe following weigbt to wcipt coucentntions were 
found: 

Cu-21 % 

F~l4¾ 

Pb---0.2¾ 

The pipe was also inspected inside for the presmce of vmble solder at or aear the solder jomt. No 
soldtr was found. This Uldicates that tbc lead that was originally present as solder. bad dissolved 
and some ponion of that lead was trapped in the scales The pr~ncc of lead in layt.'I' I and tbc 
loo~ aarure of lbe scale are the likely conlributors of kad to the wattt m th.is P•~· Some water 
chemistry changes likely disrupted the- scale. releasing lead The presence of bigh itoo in layu 1 
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also is an wdic:ator that if this scale was dssnut>td m some fas1uon it wou!d ~ easy for Joostly 
associated lead in Ult scale to~ ttleastd m particulate form. 

Pipes 6A and 6B 

These pipe5 were both harvested from the same house- around August 5th• 2019. Thcrcfort, these 
pipes bad bffn exposed 10 K.anbktt water with 90110 phosphate for about two months. Thtst nvo 
pipes came from a si.nglt pipe in the bome that bad two t~d solder Joints with the joants located 
about 18 inches apart. Once the pipe was received at Corowcll. it was divided into two scgmtnts 
-6A and 6B As discussfd carlitt. Pipe 6A was releasing very lit11e lead into the watff while 6B 
was releasing hightt quanriues an the laboratory testing. 

As wtth the above pipe. after cleaning off the scales, there was no visible lead soldtf found on 
either pipe TbcrcfOR. it was unhkely that intact soldtt was the lead source in pipe 68. Figure 4-1 S 
shows a dose up of 6B at the joint. Th~c is some visible lead in the copper seam where the ptpc 
was cut. but none uui~ tile pipe. 

Fieurt -t-1$ Close l'p of Pipe 6B 

Thtte was also no1 a loost bycr 1 like in the previous pipe. This lack of a loo~ layer could be 
~ausc oftht txposute for about 2 months co the 90110 phosphate. Figure 4-16 shows tbe pipes 
~fore 1emoving any scales. Three layers were rfflloved ftom each pipe for analysis, but tbnc was 
not enough matmal for any XRD tests. Some limit~ material was available for SEM microprobc, 
\\'DS. and EDS analysis. 
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figure .t-16 Pipes 6A (top 2) and 6B (bottom ?) P1ior to Stale Remonl 

Usiog a WDS (wavclcngtb-<iaspemvc spectroscopy) scan. it is interesting that for pipe 6A (Figure 
4-17) there was little to no lead found m the scales RtcaU that this is the pipt that was not rdeasislg 
lead into the water iD the laboratory tests {P~sc 3 - stt earlier discusion) 
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InF1gure4-19. zoomed at about a 300-micron scale. all of the bright spots wm confumed as lead 
usmg tht microprobe feature Kamwlg for ltad 

I 0 

I~... ~l 

fteu•·•-'-19 SEY Capture of Pip• 6B Seal• 

The scale results agree \\'lib th(' laboratory ttstiog on lead teaching Pipe 6A bad little lead in the 
S(ales wlule 6B did have lead pr6ent in the scales. even 1bougb these two pipe ~gmnits are from 
the same house and $3lllC pipe within the houst The origwal lead prtstnt as solder in pipe 6A had 
apparffltly diuolv~ and not colltcted in the scales ne:ir that couple. Tbe lead had either bttn 
flushed out or collected in downstream scales. 
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INVESTIGATING CORROSION INHIBITOR IFfECTIVINESS FOR GAL V A:.~IC 
COPPER AND SOLDERi 

Ba<'kground 

Analysis of samplts shipped from homes with ele\'a~d ltad to Virguua Ttch, were subJccttd to 
strong acid (2~• nitnc) digestion and metals analysis. Tk ttsults from a oumbtt of homes indicated 
a vny strong comlation (R2a 0.93) betwem !tad and tin in water. dcm0tl$trating thal the lead was 
somehow derived from lead tin (Pb.Sn) soJdtt corrosion 

Tht water lead from solder 111 1019 could cou1e from legacy corrosion issuts decades ago when 
the pipes were new in the groundwater. tftbe switch to surface water somehow triggtted sudden 
detachment of old rust laYffS on hosm plumbing. It is also posstbk' that lbc high lead from soldff 
could come from sudden corrosion of the lead solder JOmts starting an 2019 It is also posstblt that 
a comblll3tion of these two mechanisms was involved 
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Figure .t-20 Lead \'e~us Tin In Warer of liDinnl~· Park Homes Demonnrates a .~crone 
Coanfarion and a Lud:Tln Soldn Sou.-ce 

~ goal of this re~arcb was to study trends in lead release from new lead solder gaJvamcaHy 
connected to COl)J)ff. in University Park water with a range of corrosion inhibitors. These tests had 

: Marc Edwards, Christian Lytk. Rusty Rouillter. and Jeff Parks 
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no legacy lead in the mst of the ~w pipe samples. Consequently. the results rcwal the galvanic 
lead sotdtr corrosion potmtial of the water with each inhibitor type 

Ttsdog ProtO<'Ol 

Se\'en water cbtmlstrics wcrc tested to ~aluatc the rclati\tt cfl'cctivtness of corrosion control 
methods in Univasity Paik watcr derived from the Kankakee River (Table 4-S). The control water 
was treated .K.ankaJcce River without inhibitor. Conditions with polyphosphate, zmc 
onhophospbate, orthophosphate. ortbe>-poly 90: !O blmd. polyphosphate.,. nitrate WffC also tested. 

The fifst phase of experiments was 2 wttks duration (Phase 1). after which tame it was dttmcd 
desirat,lc to uy ~d test a more aggressive watcr condition in a ~ ond phast of experiments (Phase 
2) T csting was conducted with S0:50 lcad:tin solder galvanically conntttcd to COJ>Pff pipe (Figure 
4-21). 

The Phase 2 water involvM mi'Ullg treated Kankaktt water with a lower sulfate. lower albluuty 
ands&milarcbloridc water ina ratioof2 3 to 1,3. to obtaui a waterchcmastry with a higbtt cblonde 
to sulfate mass (CSMR) ratio (Figure 4-22) The Pha~ 2 water was dtsigncd to repre$CDt a future 
water qualiry if existing trends in Kankakee River alkalinity. chloride and sulfate were to contmue 
for a period of years. and/or to rest speculation about "worst-case .. condttions during a very high 
r.unfalt C\'CDt that occWTed during 2019. In Phase 2 a higher dose of polyphosphate was also 1ested 
(Table 4-S). An.other control condition without any inhibitors us111g Kantalccc water in the 213 co 
113 ratio was also tested Ul Phas.e :? 

Table 4-.t 
Water ,est condinoos io ttrms of added (amended) ,oral phosphorus (mgJL as P), ,ocaJ 

Zn+l and nln·ace (mBfl as~) in KaokakH Rinr wntn 

Pha~l Phase 2 

~ame p zn•i ~In-ate p zn•2 ~imue 

Poly o.s 14 

Zn Ortbo l 05 1 0.5 

Ottbo P 1 l 

Ortho Poly l 1 

Poly +Nitrate l 3 3 

•Phase 2 Control 

Control 
• 113 Synthetic Watcc- 213 Kankakee 
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fipl'e .t-21 Appa.-arus t·sed fo1· Tt$tios, Soldel' Coupoos in Gia$$ Jars (Left) and ~ 
Replicates fo1· Each [nbibitor C'oudifion (Right) 

C: 
.2 

I 
~ 
C 

8 
Time (Days) 

......,Sulphat~ .._Chi~ 

Time (Days) 
Figure 4-22 SuUnte aud C:blolide Lenb Durtna PhMt l from Dar 1 to U (100% 

Kaokakee) aud Durin1 Pbaw ? from Da,· l!---U uitb ?/3 Kaok3kte and 113 
S~·nthe-.lud Watu (l'pper). CS~JR During the ~tudy (Lowfl') 
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A 'dump-and-fill ' testing procedure was used to $imulate worst-case leaching conditions m service 
lints or buildings Due to the long stagnation time and relatively new age of the plumbing. values 
reported 10 this work are not represnitative of tho~ expected at tht tap. ~ y art "wors, case" 
v3luts which tend to be lugher than those found in a typical potable water systtm. and results au 
suuabte for rendering relative judgmtols in efftctiveness of cottosion control for a gal\'anic 
couple For the lead:tin solder galvamcally connttled to coppei testing. the coupons wtte stored 
m glass vials. Fi\'t replicates were ust'd for each water quality condition. Tbt vials were manually 
ftlltd and dumptd e,•tty day Composirivt- samples combining all S replicates wm colltcttd and 
analyzed for routine analysis. whereas at the end of each phase. each bonle replicate was sampled 
3 days Ula row to g~ate a dataset (typically n • 1 S. due to 5 replicates sampltd 3 times) Samples 
were analyzed Vta inductively coupled plasma with mass sp«troscopy (ICP-MS) Phosphorus. 
zinc. sulf.3te and chloride concentrations were also e,,atuated by ICP•MS. Dunng Phase 2 water 
samples were occasionally allowed to stagpatt for 12-96 hours. allowing coo1panson to results 
3fttr 24 hours stagnatton 

Results and Dhcussion 

Afttr discussing Phase- 1 and Phase 2 rc-suJts. the relative corrostvaty and c-ffo:ts of stagnation time
are tvaluat~ 

Phast 1 compositt lrmds 011d statistical rtmlts 

During the- initial two-wttk exposure (upper figure 4-22) lead levels dropped rapidly as the pipe 
sttrfaces formed protective- scales, ~fort ltvthng off m thts \'~ sborMmn test. Tbt zinc 
orthophosphate co.lld,tion always had the lowest lead Ul Phase 1, whereas 1ht 90.10 onho:poly 
blend eventually productd \'t'ty low lead reS\11ts For the final analysis both zinc onbopbospbate 
and the ortho:poly bltnd had the lowest lead results and were statistically similar. Both of these 
conditions were statistically lower than any other condition tested Relative to the Kankaktt 
ttt-attd wattt with polyphosphare. lead te,·els with the zinc orthophosphate and ortho:poly bltnd 
were about 6 tunes tower 

Phou l compositt rrtuds a11d stntistical ,matnls 

During Pha'>t 2 le.sting lead levels continued to drop. even though the water was atrcred in a manner 
dffmtd likely to incrtase conost\'ity to lead:rin soldtt (upptt figure 4-23). Tbt net result was the 
same rinking of inhibitor dYtctivffless 3$ in Phase 1. with both zinc ortbo and the ortho·polybltnd 
producing the best performance (lower Fsgure 4-23). Both of these conditions wne superior to any 
other condition tested. 

Rtlatfrt El/tel of Phnst / 1•trstt1 Pl1ast l wattr 

Irorucally. lead levels were lower int~ higher CSMR water (1 t" . ratio Phase 2 ccncffltration 
divided by Phase l concmtration 1 0). presumably because of the dominant effc-ct of forming 
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protective scale laym during this sbort-tmu test (Figure 4•24) The control condition with 100"/e 
Kankakee water showed the lcast unprovcmcnt m Phase 2 \·mus Phast 1. 

Rtladu Efft(I of Lo11gtr Su1111atio11 Timt 

Conttaiy to txptttataons, lead levels with a longer 72-96 hour stagnation ewnt. did not always 
indtcate hlghfr lead relative to results with a 24 hour stagnation tvmt. Sp«ifically. the ratio of the 
longer term stagn:srton lead conctnttatioo to the 24 hour stagnation result. was only 0.3 for the zinc 
ortho condition, and 0.9 for Ult poly aud the ortbo:poly blmd (Figure 4-25). In other words. the 
concenttar1on of lead afttr the longtt stagnation was lower for these cond1ri011s vmus the result 
after 24-hour stagnation. In contrast. all of the othtr conditions tested. demonstrated a 20-90% 
inanse in lead after the longer tttm stagnation tvent con1pattd to the 24 hour stagnation evC"Ot 

Coudu~ion 

Both zinc orthophosphate and a 90; 10 onbo:poly blC'Od. provided superior control of kad•tin soldtr 
galvanic corrosion for new pi~s without pre-existing scale. compared to condltlons wath 
potypbospbale or no inhibitor. This was tht case in both txisting trtated Kankaktt water and in 
Kankaku water with higher CSMR. 
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Kankakee: water tested as deUvered 

Time (days) 
-.-Poly -.-z1ncOrtho .,.. Ortho -+-90:10 -.-Poly+Nltrate -+-Control 

600 

500 

_400 
.0 
Q.. 

E=300 
.t:) 

a. 200 

100 

0 

Average Pb with 95% Confidence Level (n ; 15) 
398 

226 

134 

27 

711 & Or tho 011lu1 '>010 

Water Condition 

Poly I 

Nt:rate 

ftcur. 4-23 Resalrs of Composhe Samples from AU Rtpliuru. Indkadng Trends in Lead 
Releas• Using J00o/o Kaokaktt Water nitb Diff'ereot T,·pes of Corrosion 
CootTol (Upper) 
During the last thrtt days of sampling. each of lht five replicates was sampled on 
thrtt sequential days (n-lS) to ere-ate final results with 95% confidence intervals 
(lower). 
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2/3 Kankakee, 1/3 Synthetic Blend 

Time (Days) 

-+-Poly ..._Zn 0nho 0nhoP 

600 

S00 

200 

C 

Average Pb with 95% Confidence level, Phase 2 Composite 

114 

l>olv Zn011ho 

233 

96 

ss 
1111 8 -
Ortho P ~0:10 Poly t ~1,1 .>t Conuol Control (loo,t. 

Water Condition 
n = 15 

lwn~~k.i11) 

fipre 4-24 R.sults of composite samples fl"om all l'eplicates. inditafing trends in lead 
rtl.ase using a blend of 2/3 Kankakf'• and l /3 S)'Dtbedc watn. designed co 
rtplitale hypotbeuzed condidons tbat art mol't aggressh·e lD terms of lowe1· 
sulfate and alkaUnity dUriD( nanoff nenfS or In a decade- (upper) 
Control sample m ttd is 100% Kankaktt whereas all other samples represent rht 
more aggrt.SSive conditions. The first data point is still using I OOi'/4 Kankaktt 
(Figure 4-20). whereas later dates arc those rfl)J'esennng the more aggressive water 
After sampling on 3 sequential days with 5 replicates pu condition (o • IS). final 
results. art indicated with 95% confidence mtervals (lower) The control with 100°/4 
ICaokakte bad n - 30 due to 10 ttplicates. 

44 

CORNWELL ENGINEERING GROUP 63 



R 000288 

Ratio of Pb concentration between phase 2 and 1 

.a a. 

" lo 
~ 

0 8 " .t: 
Q, 

:0- 0 6 
0.. 0.5 
N 04 
5' 
.2 
Q. 

L 4,, 

Poly Zo Ottho Orlho P 90 JO Poly • Nltt JI~ '"'°'"u 
Water Condition 

f iaurt 4-2S Rtladn Ltad Ltacbln1 Under Mort Corrom·e Conditions of Phase l (l/3 
Kankakff and 1/3 S~uthtsized Water) Dhided by Results of Phase l (100% 
Kaokakff) 
Surprisingly. the dominant effect was that a more protective scale continued to form 
during the experiment, which continued a downtretid in lead teaching m Phase 2 
vmus Phase I, creating a ratio less than l The net result is that less lead was 
leached in the Ph~ 2 testing. despite the hypothesized more a~sive water. 
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u. 

s:, Ratio of Pb COnc:cnlratlon between Stagnatlon and ComPoSltc 
0.. ., -';;; &. ,o u 19 
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Poly Zn 011ho c,~ " 'iO I " rol,, ,M, .. r (Qfl l 1C)I l;Onl•Ol I IWJi. 

unktl••l 
Water Condit ion 

Jteure 4•26 Relash·• u,·el or Lead Under Long Staparion Times (72-96 bours) \'trsus 
That Obtained Daring 24 Bour Composltt Sampllng (24 Hours) 

t(O 

s«, 

l'CO 

In the conditions with good corrosion control ming zinc ortho and 90: l O blend, the 
lead levd was shghtly tower in the very long $lagnahon ti.mes (raho < 1.0). where 
with conditions with tht conttol water or with poly + extra nitrate. lead levels wn-e 
higher \\'1th stagnation 

Average: Pb with 9S% Conftdc:ncc level, Phase 2 Stagnation 

6b 

4 - ., 

Water Condition 
n :: 14 

411 

<-0,,11,,i uo~ 
~ .. ,.,La~ . .ef 

figure 4-27 Rtsults mtb 95¾ Confidence lnten·als for Sampt.s Colh-tted mtb Either 72 
or 96 Hours Scagnarion 
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SUMMARY Al"ffl CONCLUSIONS (ALL BENCH-SCALE STIJDIES) 

The bftlch-scate testing rtsults presented m tlus chapter dtmonstratc Chai low lead solubility can 
~ a~bicved in &he UP Systm. m the preffl>.cc of copper pipt with lead soldtr and other lcad
containmg plumbing applying a dose of 3 mg,L as PO-1 (1 mg/L as P) of fllt 90/10 bltndtd 
phosphate currently used in Univmity Park. 
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CHAPTERS 
SUMMARY AND RECOMMENDATIONS 

B~ on the studies c:omplctcd by Comwcn and Virgirua Tech, and the results to ~te to 

University Park shown m Fsgutt 5-1. it is recommended lhat the CCT be acbie\'fd ui this system 
by targeting a dose Of ">) mg/L 3$ PO .. using the (Utffllt 90/10 blended phosphate (LC-132 by 
Hawtms. Inc.). Distribution system monitoring should target maintenance of an orthophosphate 
ttSidual tn repr~enbbvc locations in the University Park Systrm of> 3 mg/L as PO◄ 

All Houses 
• • • £'_. ◄ - Evenl S - E'ftlnt 6 - e vent 7 - • c..enl 8 ••,Event 9 

Effl'lt 10--•Event 11 - E'l«lt 12 • Evenl13- • At. 

IOO'!I, -------..------------------. 

0... 
0 ,o ,0 30 70 to 90 100 

figure 5-1 LCR MooiforiDe Data in Uninnity Park in 2019 
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APPENDIXB 

April 2020 application for special permit by Aqua IL, and approval from ILEP A 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
1021 North Grand Avenue, East; Post Office Box 19276; Springfletd, IL 62794·9276 

Division of Public Water Supplies Telephone 2171782·1724 

PUBLIC WATl-:R SUPPl,Y CONSTRUCTION PERMIT 

SURJcCT· AQUA tL - UNIVERSITY PARK (IL1 97S03O) 

Permit Issued to· 
Aqun Illinois 
IOOO S. Schuyler 
Knnknkce, IL 60901 

PERMIT NUMBER: I020..FY2020 DATE ISSUED: April 17. 2020 
PERMIT TYPE; Plant Improvement 

The isst.Ulncc ofth,s permit 1s based on plans nnd spc-c1ficn11on~ prepared by the cngi11ccrs/archi1cc~ indicated and 
arc identified as follows This permit is mucd for the cons1ruceto11 and/or insuillation of the public water supply 
improvements described in this docwncnt, in accordance wuh the provisions of the "Environmental Protection 
Ace", Title IV. Scc1ions 14 through 17, and Title X. Stttions 39 and 40, and is subject to the condi!ions printed on 
the hut page ofth1:. pcnnit and elk: ADOlTIONAL CONl>ITIONS hslcd below. 

flRM: Comwcll Engineering Group 
NUMnFR OF Pl.AN SHEETS: na 
TITLE OF Pt ANS: "Chemical Change Desmp1ion" 

PROPOSFD IMPROVEMENTS: 

.. •Swi1ch 10 a phosphoric add coTT0s1on control chemicRI .. • 

ADOITION/\L CONDITIONS: 

I. ,\n opcnshng pcmul is n.-quired before fccdmg phmphonc ncid. 

2. The product must be NSF ANSI 60 approved. 

3. The mimmun, onhophosphatc dose is 3 mg/La~ PO,. The expected pH range is 7.4 10 8.0 a1 1he 
Central ,\venue 800:1lcr S1a1ion Oplirrusl Wutcr Quality Pnrumctcr ranges will be set 111 o later date 
through a Spedal Exception Permit after mettmg the lead action level in two six month monitoring 
pcnods. B11s1.-d upon oil the orthc)J)hosphAtc tests and pH rcudings collccu.-d throughout the service orca. 
notify 1he Illinois EPA if more than 10 percent of values for either parameter in any single month arc 
OUl$Jde of the expected ranges 

4. Momtor 101111 chlorine. orthophosphutc, pH. w1d olkolinity from ut lcust nine locations ut h:a.,;t once per 
week. The results must be sent to the Elgin Regional Office with the monthly operating rq,orti,. 

S. Dunng April 2020 monitor for lead and copper from at lea.st one location on a weekly basis. The 
wastewater ereatmem plant 1s an acceptable locauon for this special cond111on. 

ll S32·0t69/PWS 06S R~. 0'4-2001 
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6. Collect at leas, 40 lead and copper samples from approved sampte site locat,ons twice dunttg May 
2020, twice during June 2020, and monthly beginning in July 2020 unul modified by a Special Excei,11011 
Permit. The two scl5 May and June samples shall be divided by the IS"' day or each month Samples 
should be collcctcd based upon highc.~I pa\! lead rcsuhs and geographic rq,rc!ienlation 

7. The Illinois EPA may alter nny of these add1t10nal condit1ons 111 a later date through issuance of a 
Special Exception l'ennit. 

8. There nri: no further conditionl> 10 this pt.'ffllil. 

l>C<..' 

cc: Cornwell F.nginttring Group 
DPWS/FOS - Elgin Regional Office 

II. 5l2-0161f PWS 065 Rev. 04·2007 

CORNWELL ENGINEERING GROUP 

Dnvid C Cook, P E. 
Manager, Pem1it Sectton 
Division of Pubhc Water Supp hes 
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STA.NOARO CONDI RONS fOR COtlSTAUCTION/Olvt\OPMENT P~t,i!TS 
ISSUEO B'f lHC IUJNOIS UMRONMf HTAl PR01tCTION AGENCY 

TIit lhinoh (nwonmtntal Prot«UOfl ~ Act ftltinols CO<'nl)!ltd SU1~1, Ollpttt 111-1/2, ~lcm 1039) ,,,11u lht (nWOMltn'ltl P,ottcllOC\ 
"4stt,cy •ulflOl'lty to Impose <ondltlons on pe1rn11S wt,lch it luuH 

t 11-st1ndatd (ond,lioftl wtl •pPlv to .it perrnh which the A&tl)(Y luue~ (o, constrll(UOn o, cltvtiOOl'lltllt Pfoft(ts wtl,ch r~lrc perm,u W1Mr 
lti. Olvisil>ft of W•ttr Polutlon Control, AA Po!Mlon Cor\lrol. Pvb!lc w,1er Supples tnd l.and end No,1t Poll1111on COl'ltrol Sp«ial conclnloni may 
allO ~~by tht stjNr,tt drviiloni In ~dition to th-sUndard (Affld~'-

Unlecs t.lu ~rmlt ~1 bffn e,,tenchld 01 rt Ml bun lloidfd by• nciwt,, lswNI pettnlt, Clllt permit wilt e•oh one vu, 1fter thi\ d11e of 
,uu1°" unl4ru wn~rll(tlon Of *"'lopme111 on thb pratfa h;11 rmtecl on Of pt10t to Utll d•U (See llflowl 

2 lht con,tru<1Jon or d__,.lopmtni of l1d1t/eHo-ttrtd ho, lh,1 ~•mil ~ .I be dOnt 111 (0ntpl,111tt wlU> tpf)liciO!t pfO'lilloN ~ federal i.wi 
•nrJ resutations. tti. llin011 Enwol'llllml•I Protntion Act, ,nd llu!u and Atg\lC,lloni -400ttd the ll1tno1J PodlAAl!I Corllrol 00.,rd 

l . There wll bt no dtvl~l•on1 from the apc,,ovec 1)1.JM Ind 1ptell1tatlons un'eu • wtitten reqi,'"t for rnod1flc1don of tht l)tOjt<t. lllong 
wllh plans Ind ~cl6c11>on• u ,equ,rNI, t.hal hive been wbnllt\ff lo 1h11 A&•ncv and a 1upjlltrntMal wrl'llfft Jl'rmi1 ,.,ul'd 

"· 11,e pc,,,,.ucc ,h1ft allow 1nv i1&cn1 dvty ,M1ho111edtrvthe Agc11<v IIPOft the Olt!stntatlon t>f cr~cnt~~ 

1. U> tntl!f it tf'l~blt times 11\c permlttu·, orlffllst1 wtltrt 1c111,1I o, P&lltlltl.11 elflltnt, cm,siion or n01tc10u1<~ frt lotited or 
WMlt' II\'( actMty Is tot.. conducttd putWllf\\ too,, Pt""•l 

< lo ,1111>«111 r.a10n.abi. timn, lndudlna dur1n11nv hours or ope,atl()li of "u pment (O~tructcd Of Qf'CAlfd utldtf' it,,i 111!""'' • iudl 
tQIIIOmtnl or rnonitorinJ melnodoloav or t>quipmont ,equ11rd to be k~. 11Hd, ope,1>1ed, cal1bra1td ..,d mtint• nfd u"4c• lht1 pc,mil 

., to cnlff 11 •c11on1blc t1mt5 and"""'• o,w PMIC>Jrfpflic, ,ccord,111, tnll"I,, rnoni1ortn1 or Ollie, ~141mc111 (01 the purpo.e of 
,sr.sbMl'lf, t~lirc, monltOtin&, or ,ecord>ff& .t"Y lctMty, dl~,ge. 01 tmlnlon lllthorlicd by \tu pennit 

ii. SNH not bt c;)IISldl!tfd ,11 In .-,iy ffllnN!I 1ft11tt111c IM dtl• of lllt "'''"la lll)Otl whl(JI the ptffllllted f1cd1tlt1 lrt 10 bt klcat~. 

b, don not rclHM the pcimlUH from ,nv li.tliltv fat d.1macc to person or l)tOpcrty o-d i,y or teiufWli from tht const,vctlon, 
.....alnltNn<c, OI oc,rt.ttlOII of the p,oposltd facifltlM. 

, . dots not rtlcm tht Pf(m tfff tromcompllltft<• wltl'I tht Other apjlll(lbte s11tue1. ud rc1ui.11onu1f cha United St1t111, of tht S111f of 
llrtnol,. or with 1119tk•bl1 loul lfw,, O<d•N«ef and tfCIIIJtlont. 

o. in tlO M.11111~ lmpllts or wsctm t~t lhe ~Cll<Y (or Its officer,. •atnt1 or cmplowcetl 1t111mct ,,..,, t,,t,,lity duectfy or inchtcctly for 111~ 
k>u due 10 ~m&ao, ,n,t.allt•Oft, m,,nttnante, 01 optt1tJon of the Pt~•cd cqulp,ne<lt or l,t,l,ty, 

1 111, Jlit:n<Y may flit a tOff!pl•lnt wltti INrd of ITIOddlcatlon, susp«ll$!0n or rowuuon of a permit: 

c. 11e>on tnyYIOl&tion of the (ll\llrONT1cnl1t Protc<t,on Act or any Ruin o, RC'lulillon •ffKIIW the,eund., as, result ol tho con1t,uc1,on 
or dav•IOPffl<l'tll .tUlhOflled lty U,h l)Clmlt 

10, OMM0/1 or ~1101,c wa1H 5IIIIPIV COt'ISttuctlOn Ptrmltt, conmucuoo on Ulls PIO!«t. once nmtll. mivcontinvt ror tou, v,a,, llefote tllis permit 
e•pifu. A fl!qY<!SI lo, Clctff\sion $1\:111 be I led It 'tall 90dav 0110, co tlle ~rtl'lil t~t\lon dttt 

IL 532·0168/PWS065 Rev. 04-2007 
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Illinois Environmental Protection Agency 
1021 Nort11 Grand Avenue East • P 0. Bo,c 19276 • Springfield • ll!inoca • 62794•9276 • (217) 782·3397 

Division of Publk: Water Supplies, Pennlt Section 
Application for Operating Permit 

This Alim m,ybe ~o,,tt,e. •ClOPJ' -~~lntlptr,»dh/o,wlllali/1ttltd Yo.. ma,~~ eprirtNco,,y~ ~llllt~.W .,,,, ~~to,.,, ltllnoq ll'A. OM#IOII oll'llth ~ ~ Ptrmlt $«/k,n et #If edchllfl#de.»,t 

Facilty Name: Aqua lllinoi1 • Unlvershy Pettc Fecdity 10. IL lt75030 

Acidlell t; 1000 S. Sd,uyle, 
Add,-u2: __________________ _ 

City; Kankakee State IL Zip c~ _609 __ 01 __ 
County._WIII ________ _ 

P10jec:I TIiie. Chemical C11anoe 0.SC:rtpbon 

Film Name· Cornwell Enginoenng Gro11p 

ConSlructlon Petmrt No · 1020.FY202O 

Perm,1 Type·Piant lmJ)tOvement 

Date Pennrt lasuod A,>nl 17 2020 

Pn>Jtct Stetut: 0 Final Appllcatton ~ul,ementa (ch"k w11en complete): 

0 Partial O Petm41 Number, Facility Number and ffel~ly Name lelentifled on the Lab Repon(~> 
O Samplo results attached to the APIIIICatlon 

POftialA 8 C etc: (lra,,..., .... ..-,~~-PIOvlde•copyclcne~-
• ' . Nl941#1d~S.caioftll PN\9oflhtC.J~,on) 

If you eeloct Partlll, you mu1t 1/ao 1ubmh the following ltfflle: 

O Co-4er letter dHctibing which s.clion, were completed 

0 General project layout p1en1 
O for water main projocta. identify the Jmgth the Pettier ______ LF 

Dato or Project Completion: ______ 1~ 111t csatt COIIS!I\ICtlon .. ,.. ccmp111e11 an tilt 0to,eci °' peri111} 

Certified Operator fn R"ponalbll Chargo: 

Ndmr. ------------- CIIIH!flcation -------
NUMber. _____ _ 

Te!ephQ,,. Email (optional} ------------------
Ownor of tM Cotnplttod Project: 

Neme. __________ _ T1111t _________ Tetepnone 

AOd~u _ ___ _______ _ Cicy State Zll)Code -----1,,. <>woe, neti&ey oon.aes tnet llMt o,o)CICl namect eno detcnbed hat ~«>ntlluctOd "' OCCl)fcanoe w,th p1ana 8tid SP«lflalllont 
appn,,,ed by llMt 1.arnols EPA 5<:c I~ fodurthtt ll'foffNUOI\ f'Ot \/trblll AWO't'• - - cau 211-782-I 7.2,t 

OwnerlAulfioriied Personnel Stgnaliire Date 
Any ,,.flOfl who uowtngty ,,,. .. • t,i,•. ff""1ou., M lrtwut.m matMlal ttallmflrlt. oraNy or Ill wrltlflfl, to U,,. lllltto,. EPA commits 
e au. 4 ft/ony. A •ftOltd Of *"Mtqw,11 often,, •tm convlr:tlon la• C1- J ,.,ony. (11$ ILCS 4/44(t,)J 

fOR IEPA use ONL y 
Thia c,pe,allt>Q Pof'llil __ 1~20-FYZ020 lnueo an ______ • _.,., .. rc, ~eo 

lhla Ottml 11 \'lllld r:,"'f Jo, lie WOllt ~ IIIClttftl Colwlruel.o)ft ~Of Iha-~ 

11. &32·0U0 
PWS 0)7 ~ 10/20111 

CORNWEU ENGINEERING GROUP 

0."'3~ S.PE 
'-Un,get. "'1mlt Slcllol1 

~otPIAltcW.t, ~ 
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Instructions for Operating Pennlt Appllcatlon 

Tho Opentllng Permit Af>plieatfol'I muat be auomittod for•• Public: WIiiet' Supply prqectS that requqd • constNCtion permit 
The 0Qt{lting Permit must be Qbtained oem ll!U{~til~ 

FA! out Ille top MCtJOn u&1n9 tflt eo«tllPOndw,o Construction Permit for reference 
• E~...M!mt la Ille~ Of the Village, city o, t111,ty d11tributing community watet .uppr~• 
• Eaolllb ID Nitmbl[ can be f~l'ld OIi the ConavvctlOn Pefflllt This number Is specific IX> your feQ1,ty 
• Aefdln1 is the aamt U lha add1ess on the Consttuc:IIOl't Pemt1t 
• ~ctlon P9m,H Numbf! Is the assiglled Ptrmi1 number of the oorrespond:ng ConltrucbOn Permit The Operating 

Petmlt and the correaportdln!J Comtruction Permit will have the same permit number 
• etnnll TYJ>.t identif!M vmelhe, lhe p~ lllVOIYOd is D Wot., Main, • Plant lm~n, Of' Bolh 
• Datt Ptrmlt i..e.l.Wl It the date the Con.inicwn Permit waa granted 
• Patt of Projfft~.QmafllHUI ia ~ dale conltl\Jdk>n was completed tor the fftbOn of llfOfeel 'iO'J .,. requesting lhe 

Operetng Permit fo, If you ere requt$bng an Operating Pem11I Jot e Pllt1ial projec;t, the Date of Project Completion I, the 
dote eonsttUction was eompSelod on lhat par1ial MQJOn The Dale of Prcfeet Com$)1etion Will no~ be a date in 1he M uro, 
and mull boo <1ai. •Ror tho iasue dale of the Construc:don Pemt 1 

• IJIIJ..of .eroJ•cJ is the NIM title of projeet bled on•~ w rresponctinw Con1ttuellon Pennt1 The Oi,eta11t19 Permit end tfle 
Consiructlon Permit wlll have the 1&n10 Tnle or Project 

• Plan H•tnt 11 Ulo ong111C1enng entity 11\at dc119ned the project 

P..roks..llllut will eilhel .,. FinaJ Of Partial 
• EJul: If conatnidl0f1 on the ~ Is complole, you will Nlecl EIOll 
• flljl«I: If eonttrvellon on the ro1a1 Ptoje<;l le only panially complete. but you warit to oper&le Che c:cmp!elOd Metion. you 

w~I eele<:t fli1ll1 If tn s is the filst partial, you wtll toent,ty It n "Pan fat A· if tl!ia la the ucond partial. you will identify i1 aa 
·Pal'lial B' and so torth Once the Int partial ..ction hH been eompletod. identify it as auell end also aelec:t F,nal In the 
Project Sta~. 

The ~..tmlm:.ln.Btt~•Jblt Chica• and Om!tr oltt!.• ~RllltdJ?r.oJ~ should ftl out h111her ,eapecw. MdJQn 
Plea,e print you, name teglbty and sign where appcoprlate By 1ign1119 lhe appl,c:etion ttia ownor he Nib-/ e.M,u lhat the p<qed 
named and delCl'il>Gd has been consttuctod m eCCOtdlneo with P'M• and s,ec,n<:otion. opptov.d by the ffllnols EPA. lnduding 
lpOC!fiQ:iliorle for bectenol09ic:et t1mp1K. and that ~lc:81 111mploe (rf requ red) w.re talc1n undtr the auperA1ion ol e 
tel)foH11tatlve from the Public Water &ippiy The owner a!to ce/llRea !hat the p,o}ect w.a l>O ope1a1ed in 8CCOrdanQt with the 
pl'O\'llronaot' the Illinois Envlronmontal PfottctlOII ~ and Illa Rulea and Regul;ltiont a<So()tod by Ille rninols Pollution CQl'ltlOI 
Boerd pursuant to provtllona of tho Act. 

R~ueala for Ytd!II ApRmll) and que111ons can bo addrehed at (217) 782-1724 

Ocsintec»on and batio~I erMSJysis must be perfOfmed for lhO oompltted project In accotd1nce wllh Ult requffement& of 
AWNA C651, C652. C653 or C654 Fo, projecia requ,nng these prooedvm. the &e~le 1111U111 must be atteehed ID the 
epplic:etion The construction l)Offfl•I rnimber ahovld be cle.iltj vlllblo on~ $tlMl)le tetuftt Saml')lea a,e to be take!\ every 1 200 
feet of l'teW weter m11ln unleH OlnetWIM 8PPf0\1IO b-f llltl llNno1s EPA Sample$ fflU$t l)O meaaul\'ld UIJnO the MemtKane Fdta, 
tvdlnlque ColilerVCol1$Utt will Q.QI bo oceef)tod bl' new construccion p,oitet$ 

Thia fotm may be c:ompftted onbne a COPY sa* locally and ptintad before it 1$ algned You may also complete • pnnted copy 
manually Submit Ule completed fo,m to tlMt lll1nola EPA. Bureau of Water. Permit Section at Iha following address 

IL$32--0140 
PWS 037 Rew i~tO 

CORNWELL ENGINEERING GROUP 

llllnol• envltonmanl.11 Protactlon Apnoy 
OM1lon of Public: Water Suppllea, Permit StcUon #1$ 

1021 North Grand Avenu. Ent. PO Box 19276 
Springfltld, IL fZ7t4-9Z76 

Apphcatlon for Opon,t,ng Pelffllt 
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IWNOIS ENVIRONMENTAL PROTECl'ION AGENCY 
2011 Nll«Ttf GIWID AVIHIK t An; P.O. &ol 19276, Sl'lllHGlllU>, IWHQIS 52794.,n, • (211) 112-3197 

JB PttmcfR, GoVUINOR IOffN I. KIM, OIRECtOR 

217/782-1724 

April 22, 2020 
SPECIAL EXCEPTION PERMIT 

Mr. Craig 81ancheue, President 
Aqua lllinol, Water company 
1000 S. Schuyler Ave. 
Kankakee, IL 60901 

Re: Aciua IL University P.lrlc, fl 1975030 
Optima! Corrosion C011tro1 Treatmen1 Recommendation and Corrosion Control Study Report 

Dear Mr. Blanchette: 

On February 27. 2020. Illinois EPA staff had a conference call with USE PA staff 10 further dl~uss lead 
levels in premise plumbing within the Aqua - University Park community water supply. Thlscall ~ed 
two Important purposes, lnchldlng (1} • review of Aqua's reccmtly 5ubmlttC!d water usage data in order 
to .usess the effectiveness of the cun-ent corrosion control treatment; and (2) • discunion regarding the 
potential need for public mc5saging in order to aid the effecti~nes, of the corrosion control treatment 
by requesting Increased wate, Uiage (e.g. flushing) at kitchen sinks and other faucets used for 
consumption. 

Tho diuussion concluded that although water usage ,s apparently on Jmportant variable In reducing fead 
levels in 1he advisory area, there are other variables that need to be investigated rurther. TheJe Include 
how pipe scales va,v.among homes, finished water quality varlat,on among di@ wells ptior to tho change 
in source. and vanabitily of lead concenttations at different fixtures within homes 

Illinois EPA staff hH completed I review of Aqua's Opdmal Corrosion Control Treatment 
Rtcommendatlon and IU November 2019 corrosion Control Study Repo11. Pursuaot 10 Paragr.iph 11.C.8 
of the Agreed Interim Order, the lllmois EPA ,s unable to approve A(lua's Optimal Corrosion Control 
Treatment Recommendation without 1he perfonnance of additional corrosion control studies. 
Accordingly, pursuant to 11I,noisAdminlstrallve Code, TIi ie 3S, Subtitle F, SettJon 61J .35l{e)(2)and 
Section 611.3S2(b), the Illinois EPA has addltonal questions ,egard~g this report and is requiring 
additional corrosion control studies. 

On March 24, 2020 Aqua and Cornwell Enaineerlng pre$ented tcchnlcat rnformatlon to lhc tlllnots EPA 
and USE PA reg.ard,ng the need for pH control to aid the orthophosphate couoslon control treatment. 

On March 27, 2020 Aqua submitted a construction permit appliallon for a phosphoric acid chemlul 
Iced system. Additional informc1tion was submitted on April 2, 2020 ond April 3, 2020. Tho permit was 
issued on April 17, 2020. 

•301 N. Mft\ W"'- ~wt!. UllO) (t\S) ov mo 
sts s. sut.S1rt«. ~ uom (147)40f.Jm 
m,s 011 $UM, Ol~ITJ).ll61'l01117) 2!1·~-
1009~ Sltnt (l,a.,1,!k, ll •u~ l•l'i~HUO 

tm Mun1cn ~n«. °" 111u>e, ll600!6 tM7J '9',400G 
,u2sww..i."ct""Str~t(. ~--a.,-,,1t61602(lOlJ61t-ton 
ll09 W. Mm Sltnr. s..te US. MlflGQ. l '2959 l'laJ Hl 7200 
tOOW. R~ StrN\ Sl#ltHOO, OlbF.I fiOEOl 

f'IWt PMr1 ow lltmu:D PA1C11 
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Aqua ll University Partc, 1l197S030 
Optima! Corrosion Control Treatment RCCA)mmendatlon and Corrosion Conlrol Study Report 
Page2 

for lhe November 2019 Corro~on Control Study Report, ptease respond ,o the following comments: 

R 000302 

• Cl•rlfy who\ th11r •different• bh:ndcd ortho/polyphoiphate product mencloned In u1e System 
Description on page 1 c-15" polyphosphate/ 25" orthophosphate based on the minimum wt" 
cited In the Aqua report) is refertlng to and updite this Inform anon to reflect the chemical 
usage changes (90" polyphos;phate/1°'6 orthophosphale blend and phosphoric acid}. 

• The Fall 2018 Lead solubility results refer to lead coupons that appear to be new, solfd Pb 
material, rather then Pb solder on Cu as Is expected to be tho main Pb source in UP. Please 
clarlfy whether the neitt section {Fall 2019 lead 50lubility) was Jtlll usln1 new Pb coupons rather 
than Pb solder. (This Is separate from the work by Edwards' group at VA Tech dunna this petlOd 
uslna Po solder on Cu, whfc:h Is presented later in the report ) 

• The dump•flll experiment appears to be a highly valuable test method and could be done with 
settlons of pipes from dlvene homes representing different past water quality history 1ones or 
repre«!nted by random reprck!nt,uons of pl~ 1ges and prior well zones. However, In the 
dump•fill experiment results, although the text indicates stablhzatlon at relatively low Pb levtls 
<10 or <S ppb, the plotted data still 5hows p1rticulato spikos at relatively low Pb levels. 

For addltlo0;1I corrosion control studies, the following additional requests are made. Please provl~: 

• previous finished water qu,llly of each of the wells prior to tilt- change In source; 

• depth, capacity. location, and us.,ge information of eac:h of the wells prior to the c:hanae In 
source; 

• pipe scaht analyses ror a sufflc-lont numbor ct homos roprosontativo cf Aqua's adYlsory area with 
low lead results; 

• pipe scale analysu for a sufficient number of homes representative of Aqua's advisory area with 
high lead results; 

• mini lead profiles at various fixtures through a sufficient number of representative homes with 
high results usln12 • 125ml and 1- SOO ml s.tmples; 

• an evaluation for any difrerences, othe, than usage, between homes within Aqua's advisory 
area. suth as lo<ation, a1e. pipe diameter. pipe configuration, distribution system pressure/flow 
und nny effect on leod concentrations; 
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Aqua ll University Park. IL1975030 
Optlm1I Corrosion Control Treatment Recommendation and Corrosion Control Study Report 
Pagel 

R 000303 

• a questionnaire for the current homes in the sampfing pool to understand how water is used, 
i.e. i5 w,ter use at the kitchen i ink more or less than expetted based upon mete, read,ngs 
(note: A good faith effort Is sufficient. Based upon rosponscs to other surveys, it Is understood 
that a low response rate •s anticipated) (IJlino,s £PA would hke to review the questionnaire 
before it is sent), 

• wastewater treatment plant restroom study rcsuhs; 

• The effectiveness of orthophosphate added as phosphork add treatment on existing pipe 
samples in the pH range of 7.2 to 8.S. to mitigate the release or lead from existing premise 
plumbing pipe scales. There ~hould be four different pH points evaluated; the lowest probable 
pH (based on prose«ed dosage of 3·3.5 mg/Las P04j; pH 7 .6; pH 7.8, and a pH renecIive of the 
maximum Kankakee-fed pH combined wilh esumated OCCT dosage of 3•3.5 mg/l i\$ P04 This is 
consistent with a note in the USEPA guidance manual in flowchart tc that states that 
orthophosphate effectiveness is lowest In the pH range of 8 - 8.S. Systems should avo,d this 
range because of inadequate buffering In the distribution system However, ~cause the 
flowcharts provided in lhe guidance manual are recommended for screening purposes only, 
they are not a SU1table substitute for pilot studies and other site SJW!Cific J,westfgatlons Slnct' 
the guidance does not Include Information on optimizing treatment, optlmiratlon of CCT for 
University Park needs to be empirically determined by testmg. 

Please submit the information as it becomes available It is understood that parts of this will be difficult 
to do during the current COVID· 19 health crisis If you need to clarify any of this request, please 
schedule another technical call with Illinois EPA and USEPA staff 

Sincerely 't.1--
2~,.PE 
Manage,, Permit ~cUon 
mvi$ion of Public Water Supplies 

cc: OPWS/ros - Elgin Region 
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APPENDIXC 

July 2020 ILEPA form "OCCT Evaluation of Treatment Alternatives", including associated new 

ILEP A form 141-C and a UP schematic. 
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Illinois Environmental Protection Agency 
1021 No/th Gl8nd Avenue East • P.O. Box 19276 • Springfield • l.ihnoil • 62794•9276 • (2111782-3~7 

Optimal Corrosion Control Treatment (OCCT) Recommendation 
Public Water Supply Syatema ,oqlrirod to submit an OCCT Rocommel'tdalioll to the lrllrioia EPA need to provide this form and all 
the lnfonnatlon required in the IEPA'a lnatruc:tlona for an OCCT Evaluation of Treatment Altematives 

Thia lofm may be completed In Aclob8t. a copy saved locally, and then pr!Jlted befon, l It signed You may also complete a 
printed copy normally. Submh the c:cmpleeed end sign.cl fonn lhe the IN1nois EPA. ONitlon of Publac Water Su1>1>lies, 

Syttem 

System Number. ~9 ..... 7 ..... 50 ..... 30~--

Sy1tom Name. Aqua Illinois - Unf¥erltty Patl\ 

Street Addieu: 1000 S Sehuyler Ave 

City Kankakee 

Contact Name: Mn, .. Ka!M>un _______ _ 

Phone: 815-614-2032 

Email· makahou.:..::5!:=uaamerica===·oom=----
Number of Poopto Served: 

County: 'MLL 

State IL 2,p· ~._, __ 

Os 100 ,) 101 to 600 0 501 to3.000 0 3.001 to 10,000 ) 10.001 to 100000 0 "" 100,000 

occr ~ 
The following OCCT b recommended: 

QpH I Alkalinity /DIC ~jU$tffltlnl 

0 Otthophosphate 

O Bl81'1dtd phosphe'.e f I ortho, po1y ratlo) 

O Silieatff 

O Remove iron artd/0< manganese and add ol1ho 1>!1oSphate 

O No treatment o, ll'U1menl Cfl&nge at ltlis time (Altlch Juatlflc:atlon) 

Slgn!lunt ~ Owner, Offldal cu.todlan, or Authonzed Agent 

Any porson who knowittgty mak0$ a I~. ficlifJcxl1; or fraudulent material statemonl, oraJly er in WTitlng, to ttu, l11il10i$ EPA 
commit& a Cla&3 • felony, A l«)Ofld or sub~ Olfonst> eftor conviction i$ a Class 3 ffl{ony (4 t 5 ILCS 5144(h)) 

Melissa Kahoun ___ Environmental Compliance Menage, 
---------,P=-ri~nl-edName-- -- Title 

Data 

OCCT f'«,eomntfffldtttion Page 1 of 1 
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Illinois Environmental Protection Agency 

1021 North Gfand Avenue East • P.O. Box 19276 • SPl"ingfleld • l1lnois • 62794•9276 • (217) 782·3397 

Optimal Corrosion Control Treatment (OCCT} 
Evaluation of Treatment Alternatives 

Instructions 

r Print lhe lnStNction1 1 
I Goto the Form I 

Introduction 

Public Water Supply Systems (systems) serving a population of less than 50,000 are required 
to submit an Optimal Corrosion Control Treatment (OCCT) Recommendation to Illinois EPA H 
there is an action level exceeoance ror lead or copper In their dlstrtbuUon system. 

Illinois EPA Is using the guidance dOcument devetoped by USEPA to assist public water 
supply systems and Slate Agencies In the seleclioo and review or OCCT recommendatJons. 
USEPA's guidance document Is tilled. 

USEPA Guidance Document Optimal corrosiOn control Treatment (OCCT) Eva1uatton 
Technical Recommendations ror Primacy Agencies and Public Waler Supplies dated 
March 2016 (EPA 816-B-1&-003). 

Thts <1ocument Is avaUable on the rouowlng USEPA web page: 

Wft CPI ~1:SrYd!dM·bl1NiFIHWl111tC!d@UOOI 

Purpose 

The purpose of this IEPA dOcument Is to asslsl systems In demonstrating that they have 
followed lhe USEPA guidance When they are required to recommend an OCCT 

The process of selecting an OCCT that is described In Section 3 of the USE PA guidance 
fOIIOWS these steps: 

• Step 1: Summarize existing PWS lnfonnation anc:I water quality data 

• step 2: Evaluate cne potential ror scanng 

• Step 3: vse the ffoweharts to determine a recommended OCCT 

• Step 4: Identify possible limttatiOns for the proposed OCCT 

• steps· Evaluate me reaslbllity and cost for the proposed OCCT 

Note: The ttmelines ror se1ect1ng an<11mp1ementtng an OCCT Is provk1ed in Exhibit 4. 1 or 
USEPA's guidance oocument 

Aw. lfllOIO Paoe 1 of 5 

CORNWEil. ENGINEERING GROUP 82 



R 000307 

Information Required for an OCCT Recommendation 
Provide the rotlOWfng When submitting an OCCT Recommendation; 

• A property completed Form 141-C, and 

• The inrormatlon described below. 

The following information needs to be provided In the tables and avaUable space provided al 
ttle end of these Instructions. some Information will need to be proVICfed as an attachment It Is 
recommended that the applicant obtain an electronic copy or tllls document. save It 
etectron1ca11y, and type the required Information in the approprtate locations 

Step 1: Summary of water quality data and other PWS Information 
(Section 3.2.1} 

1.1 Ceneral Information: Provide the indicated general informaUon about the publlc waler 
supply In the table provided. 

1.2 Description of wai.r T,.atm,nt Sys .. m & Dtstributton: 

1.2.1 fk)W(bart or water System f Treatment- Attach a flowchart or schematlc or tne water 
system that Shows the entry points. treatment an<J storage lnvotved. Identify any 
additional I optional treatment that Is performed wllhln the distribution system. 

1.2.2 Cberolrats Used lclentll'y the ChemicalS used and their reed rates In the table. 

1.2.3 Change ID Treatment tcrenllfy any chemical or phySlca1 Changes in the treatment for 
system (e.g. chemleals used. phySlcal treatment metnoos. etc.) tnat occurre<2 3 years 
pr!Or to the date of the ALE to tne present. 

1.2.4 Change lo saroQIIOO e,an: 1aen11rv any change ln the teacs, copper sampling plan that 
occurred 3 years prior to the date or the ALE to the present. 

1.3 Water Quality Data: Provide water quauty data for tile finished/treated water rrom eaeh 
source (entry point) In the table provided. Use the analy1Ic.al data from tne most recent 
sampling events. If available, provtc:le data from multiple sampung events and use the 
average values In subsequent steps. If tnere are mulUple sources, create a new table for 
each source (entry point) in the system fclentlty It the source Is surface water or 
groundWaler. Attadl a copy or the lat>orato,y reports used to complete ttle table 

1.4 Water Quality & Physic.is Factors: using tne information in CMpter 2 or USEPA's OCCT 
Guidance Document. Identity the water quality factors an<I physical factors tnat may be 
contrtbutlng to the lead and/or copper release 
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Step 2: Evaluate Potential for Scaling 
{5ection 3.2.2) 

Evaluate the potential for seating (precipitation of calcium carbonate) using the water qualily 
data collected In step 1 abOve ror the nntsnea water from each source. use the averaged 
values of pH, alkallnlty and calcium rrom Step 1 above 

2.1 Saturation pH & Potential for Scaling: Determine lhe Saturation pH for calcium 
carbonate In the system and potential for calcium carbonate precipitation (scaling). This 
lnfonnatlon Is used to better understand how adjusllng the pH of the system as part of the 
OCCT could influence the formation of calcium carbonate scale In the pipes. 

Perform the following steps using Appendbc B and Exhibit 3.2 In lhe USEPA Guidance 
Document and provide the 1nrormauon tn the table. 

2.1 1 ~ -Use the alkalinity and pH or each source water to enter the table In Appendix B 
and determine (approximate) the dlSsolved Inorganic carbon (DIC mgll carbon) 

2.1.2 Ca!c!um. Use the average calcium concenlratlon (mgll) for each source In the 
flnlshed water. If this Is unknown. but total hardness ts: the calcium concentration 
can be esumated by dividing the flntsned water hardness by 2.5. 

2.1.3 Saturation oH Cu,:ye: on Exnlr>lt 3 2 nna tne 1ntersect10n ot O1c on tne x-axis 
(mg CII) and calcium on y-axis (mg Can), Find the pH curve closest to lhe 
tntersectton. This Is tne saturauon pH for the system. 

2.1.4 f ndicate IC potential tor scaling 11 high or low: compare the system pH to saturation 
pH. A system pH below the saturation pH Indicates a low potential for precipitating 
calcium cart>onate. 

Step 3: Select One or More Treatment Options 
(Section 3.2.3) 

3.1 ldenttty the Appropriate Flowchart for Preliminary OCCT Selection· Use lhe 
lnfonnaflOn developed In Steps 1 & 2 abOve. apply It to Exhibit 3.3 In tne USE;PA Guidance 
Document, and to determine which flowchart (1a - 3b) In lhe OCCT Guidance to use. 
Provide lhe lnformaUon In the table. 

3.2 Identify the Recommended occr· Use lhe recommended flowchart and the estimated 
DIC for the system to Identify the recommended optimal corroston control treatment 
(OCCT) option Identify the recommended OCCT in the space provide<! 
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Step 4: Identifying Possible Limitations for Treatment Options 
(Section 3.2.4) 

Once the treatment optton(s) ls/are selected trom the flowcharts. the lnfonnallon In Section 
3.2 .4 or the USEPA Guidance Document should be reviewed to Identify any possible treatment 
llmllallons to the recommended OCCT due to: 

• The Adjustment of pH ' Alkalinity / DIC, or the AddlUon Of SIMcate 

• Phosphate-Based Corrosion Inhibitors 

Note: A<S<Jltional Information on setting water qual!ly parameters and dose tor the treatment 
options is provided In Seclion 3.3 or the OCCT Guidance 

4.1 Possible Limitations of pH / Alkallnlty / DIC Adjustment: Indicate if any or the following 
apply ancs how they are addressed if applicable. Provide this infonnallon in the space 
provided below. 

4 1 1 Optimizing pH tor other pycposes: Treatment processes such as coagulation and 
dislnfect1on have different target pH ranges. Adjusting any of these parameters 
needs to be consiciered in light of these other process objeettves. (Refer to section 
3 2.4.) 

In this situation, lhe recommended treatment option needs to address: 

• The proper k>callon for the addition of a pH , alkalinity adjustment chemical 

• The impact a pH / alkallnlty will have on <SISlnfectlon resldual In the system. 

• The formation of disinfection t>yprOducts (DBPs) such as TTHM and HAAS 

4 .1.2 Ci!Qum Carbonate PrecipUatlon: Ir the finished water has high hardness 
(specifically. the calcium portion of hardness}. raising the pH ano DIC may cause 
calcium carbonate to precipitate In the distribution system. 

rn this situation, lhe recommencied treatment option can take one ot the followlng 
approaehes: 

• Choose a different OCCT method such as using a phosphate-based corrosion 
Inhibitor, 

• Remove DIC with Ion exchange or membrane filtration, or 

• Add softening to remove calcium. 

4 1.3 Oxidation of lroo and Manganese: Oxidized forms or iron and magnesium can result 
in black/red water complaints. OISSOIVed oxygen and oxidants like Chlorine may 
oxldize Iron and magnesium, and Increasing the pH can lrn:rease the rate of 
oxidation. sequestering agents such as polyphosphates may reduce black/red water 
complaints. but may also cause Increases In lead and copper levels measured at 
the tap. 

If the system Is treating for Iron and manganese; it needs to indicate how It wdt 
continue to do so while also treating for 1ea<11copper. 
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Note: Blended polyphosphates (mixture of poly & orthophosphates) shOuld be used wtth 
caution. Refer to secuon 3.3 tor more 1n1ormat10n. 

R 000310 

4.2 Posslblt Limitations of Phosphat...Sased Corrosion Inhibitors: Indicate If any of the 
follOwing apply and hOW they are admessed If applfcable. 

4.2.1 Reactions wilh Alurnmum: Aluminum can occur In the distribution system as an 
Impurity In llme, or when the system uses alum for coagulaUon Aluminum can 
Interfere with orthophosphate effectiveness by forming aluminum phosphate 
precipitate. 

The system needs to lndlcale If aluminum is present In the nnlshed water. ff It ts, and 
It proposes to use orthophosphate, the system needs to indicate hOW It will address 
this Issue 

4.2 2 Impacts on wastewater Treatment: Studies have shown that adding phosphate
based corrosion Inhibitors can Increase the phosphOrus loading lo the waste water 
treatment plant (WWTP) by 10 to 35 percent use of a Ztnc orthopnosphate can 
Increase the Zinc 1oaa to tne WWTP. Zinc can tnhtblt blOlogtcal waste water 
treatment processes. partlcularty nitrification and denltnficatlOn. 

Systems recommending the addition or a phosphate or zinc or1hophosphate based 
corrosion Inhibitor should also Indicate tllat they have discussed this With their 
WWTP to estimate the addltlonal amount of phOsphorus, and/or zinc toad to lhe 
WWTP. and assess if the additional loading could cause the plant to exceed permit 
limits or cause other operational problems. 

Step 6: Technical Recommendations for Evaluating Feasibility and Cost 
(Section 3.2.5) 

The PWS Should consider operability, reliabllity, system configuration. and other slte-specfflc 
factors wnen evaluating OCCT altemaUves. Where more tttan one option can meet the OCCT 
definition of the rule, systems may want to consider cost of each option 

G., Feasibility and cost: Provide discussion or the reaSlblllty and cost or the selected OCCT. 

Print u,e lns1Nction9 I Go to lie Fonn 
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• Illinois Environmental Protection Agency 

1021 NOIUI Grand AvetHlllJ feat • P.O Box 19276 • Spnnotiefd • 1111noea • 62794-9276 • (217) 782-3397 

Optimal Corrosion Control Treatment (OCCT) 
Evaluation of Treatment Altematlves 

Go 11> 1lo l111tn11:tlonl j 

Syinem 

System Number: It 1975030 

Sya!em Nam4t Aqua Illinois. Unlveruy Pn 

Co~ct Nam«t Mellua Kahoun 

S11'$et Addfeu 1000 s. Schuylef Ave 

County; Will 

Ctty. Kanukee 

Phone: 811>-814-2032 

State. IL Zip. 60901 

Email: muahounQaquaamerlca.com 

Enpieer (Op1lonal} 

Engineer Namct. Or. Dew, Cornwell(~ Pf 062071727) 

Cocnpeny Cetnwell EftQltleetlng GIOUp, Int. 

Sl!'eel ACICrreN: 712 Gum Rock COUit 

City: Newpofl Ne,n 

Phone: 757-873-1534 x227 

State VA Z'(Cl: 23606 

Email: dc:ornweflOcomwellilc.oom 

FOffl1 141.C: Optimal CCln'Olion COnfrul Treatment RftC0111tnendation 

Attactl a copy or Ille p,opetty completed Form , , 1.c 

stop 1: svmma,v ofWelef~ Data~ Oll1er PWS 1nronnI1fon 

1. 1 Gel1fflll PWS lnformallon 

Approximate Population Served. 7,052 

Water Sovrce· (l)Surfaco Wott:r Q Groutldwetct Q eoth 

ts water purchased?: 0 Yn Q No If re•. enlef Ule name end ID number beklw. 

Heme: Aqua l!li\ola • Kanlakee ID N1.lmber: tlot15030 

Averoge OailyUM1Je: 1.3 Q Gat~y (j)MGD 

Al.I: for: (l)Lead Q copper Q Boltl 

Ooea the ayatem hllve lead MHVlce linet? Q vea 0 No If YH, &PIIIOximak!ty how many? ___ _ 

1.2 D~tion of Weter Trealrnent System 

1.2.1 flow<:l\al1 of Wattf System I Treatment 

Atlectl a llowc:hatt or achematlc o( Ole water system 

Rn, 11.2010 OCCT Eval'141io1' of TreatmMI Altftmafi'Ms 
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1.2.2 Chemlcalt Used 

Identify the chemicals used and lhlW feed rates. 

Pflos,>horic Add 2ft ortho as P04 by Hav.tclns (Rosevlle, MN) 

Add a Chemical ] [ Defete a Otemlcat } 

1.2.l Change In Treatment 

Has thef8 been a chemical OJ physical ct\anO& in the treatment System 0 Yes Q No 
Within 3 years poor 10 the dale ol the ALE lo the r,,esent? 

II yes, describe below. 

R 000312 

[ Feed Rate (mg/I) =l 
3 

original water supply In University Pattc vm from local wets treated ~h chlofarnlnes and a OOl40 blended phosphate 
(caNs 8600). the latter at a dose targeted to dellY9f an cxthophosphate resklJal of 3.6 mgll. as P04. Starting In Jent 

11. the original blended phosphate was replaced with a proprietafy blended phosphate from a cfllferenl manufacuer (~ 
~cphl>SPf1illte (as P04t and l-23" pc,t)1lflosphat (as P04) by weight) with a wget dose 4.5 moll (as P'OdUdl In the 

butlon system. 

Odober to December 2017, the water 1IUpply was s'Mtdled from locaS wells to Imported wataf from the Kalla'lkee WTP 
L0915030), which Includes treated water from Iha Kankakee River (lime so!lenlng. rllRk &Utfat8 coagutalcn. dllofamlnaUon, 

~~)SJ)fiate). The fnterconned fof the new purthasad water 1$ designated by IL-EPA as -ccos•. The i,npOlt8d water Is 
reactv d\lol'amlnated 90 Iha addition of dllorine and ammonia In the University Park has been discontinued bUt addilbl of the 

IXOiPtle~rJ blended s>hOsl)tlate continued I.W11II 2019 (see beloW). The ~ water wtth the added blended s,hosl,hate b 
ISt!Jltl)llfld to the UnlYetsity Park OiStribUtion System Via the ttea1ed water entry point (IL-EPA IOCa1lon ID -rfl03"'). 

ce June 2019, use of the blended phosphate was dJsc:cnt#!Ued and a 90/10 blended phosphate {l.PC-132 from HaMlrls, 
nc.)wasadded to ad1lieVe a taroet ~le residUalot>3 mgll as P04 (•1 ~ as P). nts rm11nued unlilA,wfl 16. 

20. starting Apel! 17, 2020, an Of1llopholsphate ~ ~ Pho$ph0ric AtJtJ from Hawlclns, Inc.) has been added to a~ 
target orthophosphate residual of• 3 fflWl. as P04 {>1~ as P). TIie change was made lo bel1er optimize lead redUdlon. 

1.2.4 Change In Sampllno Plan 

Has ltlefe been a change In the in the lead/cq,per sampling plan ttlat 
occurred within 3 years prior to the date ot the ALE to the present? 

If yes, describe below. r ln--a,--ID ... IEP" 

OCCT Evalva!fon or Tteatmenl Memal/VH Page2of5 
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1.3 Water Quatlty Daill 

Pl'OYkkl water quality data ror !he ftnishedllrealed water from eam source 

Wat.er Quality Oa1a • Emry Point 

Entry Point Name: TP03 • Central Avenue BS wl Orthaphosphale 

8ample Point 10; TP03 SOI.It<:& T)1)8: CC01 • Connection 1D Kankakee WTP 

Date median I 
Parameter, R~(mgft) Results (1'1'11)4) ~ Resvlls (mg/I) 1 Resutts(mg/1) I -pH 8 

AlkallnltV 48 (TDlll•CaC03) 
' Hatdll8SS - - ·-

(Tola!•~ 145 _,.. _,_ -caicun 38 - - ,-
~londe 34 

SUifate 79 

Altltnlnum 0 

Iron 0 ·-.-. 
Manganese 0 - - ·~--

TDS 
-►• --ConductMty 358 - -Tllfl1)8rature 15 

TotalCNonne 2 

Free Chlorine -
Or1hophosphate 4.2 

Md a source j I Dfrie1e a source I 
1.4 Waler Quality & Ptlyska( Factors 

R 000313 

Average 

8 

46 

145 

38 

34 

79 

0 

0 

0 

358 

15 

2 

4.2 

Desctibe the water qi.aatitY ractOC'$ ano physical factors !hat may be eonlli>utino to the lead andfor copper cetease 
lead release medlanlsm Is slil befog studied. n &s believed that 1he waler chemtAY dlange has altered Ille scales oo !he 

pipes In Ille homes, resul!ng In a release of react 

Step 2· Evaluate Potenuat ror StallnQ 

Saturation pH & Potential l'or Scalfng 

Parame{er Value 

I Alkalinlty 48 

SystempH 8 -
DIC 11 -caldum 38 

Saturation pH 85 

Polentlal fOr Scaling Q Hlgh Q')Low 

Re,, 1/2010 OCCT EvalllatJon of Treatment Memative# Page30f5 
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step 3· Technleal RecommendationS for Setectng One ot Mote Treatment OpliOns 

3.1 lderffV the Appropnate AcMttlart for Prelinma,y OCCT Selection 

Is Iron or manganese s,resent in finished water? !10 Yes Q No 

The OCCT ts designed to treat: ilO Lead O Cq)pef 0 Botti 
The pH of the 111\lshed water Is· 8 l 

Recommended Aowttla.t P&f Exhibit 3.3: 1c ~ 

3.2 ldentif)'the Reccmmendad OCCT 

The Recommended OCCT is: r ...... _ ... __ ,,._ ... _ .............. ..,.. ............ . 
Step 4'. ldentltlino Posslble Undtatloiis for Treatment Options 

4.1 Posslbl& l.m!lations of pH I Alkalinity I DIC Adj,&stment 

R 000314 

Indicate If arr, of the following are ai,Plcable. n they are. <le$Ctibe tiow they are addRmed relatiVe to the Reccmmended OCCT. 

4.1, 1 Optlmtztng pH for Ottler Purposes O Al>Plicable 0 Not Ai>l)licable 

4. 1.2 Colcium Carbonate Pre<:lpitallon Q App!ic.ible (l}NotApplical)le 

4.1.) Oxidation of Iron and Manganese Q Appllcable (l}NotAwlicable 

4.2 Posslble linl1aUons of~ Corrosion lnhlllltora 

Indicate If any of the rorowtno are applr.able n they are, desCribe tiow they are addressed relative to the Recommenae<I OCCT 

4.2.1 Reaction& with AIIRnlnum Q Ai:>pNcable 0 Not Applicable 

4.2.2 Impacts on Wattewater Treatment Q Applicable 

Rw t/20111 OCCT Eva1Uat10n of Trutmem Altematives Page4 Of S 
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Step 6· Evaluation of Fea, bltity and Coat 

5 1 Feastl>lf,ty and Cost 

~Cl 8 dilCUHion of !he feaaibilty Ind ootl of Illa Nlectad OCCT_. _ 
The Wllter system has aelecled the best option lor CCT, whldl we believe to be ea.y to operate and cost effective 

~ionlltunt of awn.,. Official CuttodlM. Of Authori111d Ageflt 

R 000315 

A"Y ~ who i<nOwfngly ma/<es II foJso. ficlitioos. Ct lrelJ®lent matonal statement. oraRy ot In wriling. lo lhe lflmols EPA 
comm/f3 a C/11$$ If felony A UtCOnd or Sub$9q~nt oHMM alliw conviction is a CltWJ 3 felony (4 f S ILCS 5144(h)} 

~ Kahoun En\llronme-ntal Compliance ManaQ!! 
P11nted Name Title - ---

Dato 

Rtv. lfi.0111 f'>CCT Fvsluellon of TrtHllnlfl.nf Altemallvoa Page5ot5 
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APPENDIXD 

Additional data from evaluation of 2017 to 2019 Kankakee WTP data versus water temperature 
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Figure 7 Daily and median calcium hardness data measured on dates from Jan 2017 through 
October 2019 with the same temperaure 
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Figure 8 Daily and median alkalinity data measured on dates from Jan 2017 through October 2019 
wltb the same temperaure 
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Jan 2017 thru Oct 2019 data 
• Daily Data - Median at this temperature 

• • • • • 
• I • • 
• • 

• • 
• : • I I • 

I 
• • 

5 10 15 20 25 30 
Water Temperature (°C) 

Daily and median DIC data calculated on dates from Jan 2017 through October 2019 
with the same temperaure 
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APPENDIXE 

NEW LABORATORY DATA 

Figures l O through 13 summarize laboratory solubility studies similar to those described in the 

November 2019 OCCT report submitted to lLEP A, except that these studies replaced new lead 

coupons with harvested plumbing from two homes in University Park. Figure 10 describes results 

using three segments from a kitchen faucet at one University Park house. Figure 11 is identical 

except the vertical scale is smaller. Similarly, Figure 12 includes data from solubility studies 

conducted with four plumbing segments harvested from a different University Park house, and 

Figure 13 depicts identical data but at smaller vertical scale. All 7 of these solubility tests were 

conducted with 3 mg/Las P04 does of orthophosphate and pH adjusted to 8.4. All were dosed with 

phosphoric acid (H3PQ4) except for two of the tests in Figures 5 and 6 conducted with zinc 

orthophosphate (ZOP) instead of H3PQ4. 

The results in Figure 12 and Figure 13 show that all but one test (BLK - ortho) stabilized to <10 

µg/L-day after about 40 to 50 days of contact with treated water. All three replicate conditions in 

Figure 10 and Figure I J also stabilized after about 50 days. but (as shown in Figure 11) all three 

did not reach <10 µg/L-day until near the end of study (day 60 to 70). 
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- 6130F 1 - 6130F_2 • 6130F F 

~ ~ ~ ~ ~;;;;~ ....._ ..... .... ....... ....... _..,._._.....__...,__--+-_...,__---4 
40 50 60 70 80 90 100 110 120 130 

Oa)IS lmmen;:ed 

Figure 10 Three segments offaucet harvested from one UP house, treated with H3PO .. at 3 mg/Las 
PQ4 dose (0 to 500 pg/L-day scale) 
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Figure t t Three segments of faucet harvested from one UP house, treated with H3PO.t at 3 mg/L as 
PO, dose (0 to 100 1&g/L-day scale) 
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redacted 

.. BLK(Ortho) -- 2K·1(0rtho) -- 2K•2(Zlnc Ortho}-- U(ZJnc Ortho) 
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Figure ll Four segments of household plumbing harvested from one UP house, treated with 3 mg/L 
as PO4 dose, with either ZOP or ff3pQ4 - 0 to 800 µg/L-day scale 
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as PO4 dose, with either WP or H.,PO,. - 0 to 100 µg/L-day scale 

CORNWELL ENGINEERING GROUP 97 



R 000322

UP Update & Technical 
Discussion 

3/24/2020 



R 000323

Events 4 Through 17 Homes with good results 
< 15ppb tend to drop out 

of sample pool 
participation over time 

100% 
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70% 

60% 

50% 

40% 

30% 

20% 

10% 

0% 
Sample Sample 
Group 4 Group 5 
Results Results 

Received: Received: 
7/5/19 7 /12/19 

- :515 ug/L 

- >100-200 ug/L 

Sample Sample Sample 
Group 6 Group 7 Group 8 
Results Results Results 

Received: Received: Received: 
7/26/19 8/9/19 8/25/19 

- >15 -25 ug/L 

- >200 ug/L 

Sample Sample Sample Sample Sample Sample Sample Sample Sample 
Group 9 Group 10 Group 11 Group 12 Group 13 Group 14 Group 15 Group 16 Group 17 
Results Results Results Results Results Results Results Results Results 

Received: Received: Received: Received: Received: Received: Received: Received: Received: 
9/11/19 9/20/19 10/5/19 10/18/19 11/8/19 11/22/19 12/06/19 12/20/19 01/24/20 

Median pH< 8 Median pH> 8 

>25-50 ug/L - >50-100 ug/L 

- EPA Action Level of 90% - Percent meeting EPA standard 
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Home ID Year Built

Sample 

Group 4

Results 

Received:  

7/5/19

Sample 

Group 5

Results 

Received:  

7/12/19

Sample 

Group 6

Results 

Received:  

7/26/19

Sample 

Group 7

Results 

Received:  

8/9/19

Sample 

Group 8

Results 

Received:  

8/23/19

Sample 

Group 9

Results 

Received:  

9/11/19

Sample 

Group 10

Results 

Received:  

9/20/19

Sample 

Group 11

Results 

Received:  

10/5/19

Sample 

Group 12

Results 

Received:  

10/18/19

Sample 

Group 13

Results 

Received:  

11/08/19

Sample 

Group 14

Results 

Received:  

11/22/19

Sample 

Group 15

Results 

Received:  

12/06/19

Sample 

Group 16

Results 

Received:  

12/20/19

Sample 

Group 17

Results 

Received:  

01/24/20

33 1975 480 860 3100 160 430 380 740 86 49 130 7.5 25 720 2700

90 1975 29 15 4.1 16 84 2.4 58 45 210 1100

72 1975 460 220 130 200 43 15 1300 22 68 85 370

54 1975 7.1 460 1.4 34 1.6 28 5 4.9 1.7 4.0 350

92 NA 19 520 160 360 50 38 180

55 1975 24 14 170 160 210 42 81 18 120 100 110 5300 140

86 1975 1 1 45 11 3.2 6.8 7.6 69 130

32 1975 22 81 7.3 1 1 1 25 24 13 18 12 7.1 26 110

17 1973 83 89 74 44 22 34 23 12 2.3 1.4 2.6 29 53 100

53 1976 440 140 130 100 76 11 13 7.1 3.9 6.0 8.2 3.7 1.4 98

71 1975 55 27 43 6.6 12 22 3.8 3.7 34 25 30 50 78

91 1975 210 30 56 150 110 75

57 1975 55 110 60 31 27 11 17 10 5.5 110 29 65

61 1972 210 190 54 17 15 15 54 23 54 36

70 1970 130 60 180 31 23 21 22 47 85 58 34 44 35

29 1975 52 84 87 44 16 8.9 17 18 18 13 25 15 24 35

85 1973 86 14 70 27 10 31 14 1.5 13 25 22 29

19 1974 40 100 120 54 21 8.4 6 120 28 28

23 1975 66 110 60 35 26 20 11 25 8.1 15 59 24 51 23

81 1970 43 30 18 3.7 1.1 3.3 3.4 2.4 9.5 2.8 56 22

16 1973 150 3900 800 180 83 110 33 36 22 6.7 1 2.2 2.6 16

68 1972 85 5.1 1 1.3 20 1.9 8.2 1.7 2.0 9.6

73 1975 34 32 14 13 8.6 11 5.5 5.8 270 5.7 2.3 8.3

58 1979 2 4.7 65 25 43 14 18 7 45 13 1.4 20 8.1

25 1975 1.2 5.3 14 1 9.3 1.5 1 1 1.1 3.1 5.2 1 6.8

45 NA 240 140 46 78 41 9.4 13 240 50 1.9 20 470 4.6 6.6

76 1984 22 2.4 14 7.7 6.4 5.5

10 1970 19 120 54 13 13 1 15 17 5.8 8.8 20 27 5.4

28 1975 5.4 200 85 200 85 180 20 79 37 34 14 2.5 6.4 4.7

27 1975 110 120 37 29 32 2.6 32 1 48 21 5.5 12 4.6

63 1975 41 16 61 10 24 4.3 8.5 14 9.0 260 4 1.7 4.5

89 1970 1.1 8.3 1.4 7.1 3.7 1.1 12 4.1

75 1973 16 12 9.2 6 1.9 1 1.2 23 1.7 5.3 4.2 4.9 3.4

77 1983 18 6.9 3.6 16 13 7.8 6.8 35 6.2 4.1 7.6 18 3.2

56 1975 110 1 1.3 18 21 21 9.9 1.1 5.1 2.5 1 1.4 2.5

66 1970 1.4 2.6 1 1 1 1 1 1 1 1 1 2.5

9 1970 1 1 1 1 1 1 1 1 1 2.5

82 1970 77 6.4 4.2 1 1.2 1.4 1.9 1 8.2 2.3 15 2

11 1972 1 1.5 1 1 1 1 1 1 1 1 1 1 1 1.9

34 1979 1 1 1 1 1 1 1 1 1 1 1 1 1 1.5

80 1975 2.4 4.7 1 1 36 6.3 62 1.4

7 1970 130 77 39 34 3.2 2.1 1 1.1 2.9 1 1 3.0 1 1.1

60 1975 2.3 48 2 1 1 1 1 1.4 1 1 1.2 2.3 1

43 1975 3.3 7.3 1 1 1 1 1 1 1 1 1 2.2 1 1

78 1970 3.9 2.9 1 1 1 1 1 1 1 1 1 1

48 1975 5.2 5 1.4 1.1 1 1.5 1 1 1 1.7 1 1 1 1

74 1970 1 1 4.7 1 1 1 1 1 1 1 1 1 1

13 1973 18 76 120 24 5 3.6 2.1 5.3 4.3 3.0 1.8 5.7 1 1

79 NA 44 1 1 38 1 1 1 1 1 1 1 1

65 1975 1.5 15 8 1.9 1 1 1 1 1.5 1 1 1

62 1970 1 1 1 5.9 1 1 1 1 1 1 1 1

5 1970 1 1 1 1 1 1 1 1 1

84 1973 4.7 2.8 1.2 2.1 1.6 1.8 1.5 1 1

12 1972 1 1.5 1 1 1 1 1 1 1 1 1 1 1

31 1975 7.2 18 17 5.2 4.5 1 1 1 1.1 5.3 3.7 1.4 1 1

6 1970 1 180 1 25 1 1 1 1 1 1 1 1 1

26 1975 1 1 1

3 1970 1 13 1.2 6.5 1 1

44 1975 170 140 110 87 49 46 1 7.5 19 19 70 8.5 30

21 1975 220 230 89 40 53 25 47 25 22 77 52 23

20 1974 52 55 31 19 34 26 25 21 5.9 6.9 5.9 9.1 20

87 1975 23 61 22 38 13 5.6 19 2.0 45.0 3.9 9.1

15 1973 8 12 1 9.6 1.1 2.3 1 1 1.3 1 2.2 5.7

64 1975 12 37 9.6 6.3 4.9 6.2 3.8 1 140 140 2.4

30 1975 23 1 1 1 2.8 1 1 1 1 1 1.8

51 1973 35 1.6 6 1.5 1 3.5 1 6.7 8.5 1 1 1 1.2

4 1970 1 1 3 1 1 1 1 1 1 1 1 1 1

94 1975 1 1 1 1

47 1973 1 3.7 1.1 1 1 1 1 1 1 1 1 1

69 1970 190 84 7.7 1 1 1 1 1.5 1 9.1 1.7 1

50 1972 350 1800 150 51 9.2 4.5 3.6 2.9 3.6 1.4 2.4 1 1

8 1970 3.4 7.5 2.3 1 3.4 7.3 1 2.6 8.2 1 1.5 1 1

14 1973 55 63 22 19 10 1.6 1.4 1 1 1.4 1 1 1

83 1970 14

67 1965 9.5 170 1 21 3.7 22 2.9 1.4 1 2.2

1 1970 130 370 120 200 5.2

95 1975 ` 430

88 1983 1 1

46 1975 1 1 1 1

42 1970 1 1 1.9 1 1 1
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Notice higher 
houses stay in 
pool
Creates 
artificial bias 
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UP%< 15ppb vs. K3 pH and UP hydrant pH 

9.2 90% 
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LEAD{II) PHOSPHATE SCALES ARE CONSISTENTLY 
LESS SOLUBLE THAN CARBONATE SCALES 

0 .250 -------------

0 .200 

~ 0 .150 
.c 
a.. 
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E 0.100 
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-- 1mgPOJL 
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Pb3(PO h ♦ 
Pb5(PO h OH 

ct1on L v I 

0 .000 ....................................................................... --. ........................................................................ 
6 7 8 9 10 11 

pH 
Schock 2016 

• Orthophosphate produces 
least soluble Pb{II) scale in pH 
7-8 range 

• Less effective above pH 8 
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Langliers Index & Kankakee 

Kankakee has lead service lines 
Kankakee does not add a corrosion 
inhibitor 
Corrosion control for decades has been 
adjusting pH to maintain a positive LSI 
At LSI> 0 

Water is supersaturated with respect to 
calcium carbonate (CaCO3) and scale 
forming may occur. 
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Next Steps 

The 90:10 is optimal for corrosion control at the 
proper pH of near or< 8 
90:10 is 90% ortho and pH stable product that 
does not impact pH in UP. 
However, the Kankakee system has always 
maintained a positive LSI to maintain corrosion 
control causing pH to go above 8 during cold 
water temps impacting UP pH. 
The most feasible method to have 
orthophosphate and optimal pH is to switch to 
phosphoric acid (AKA straight orthophosphate) 
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Mechanisms/Experiment review 

Experiments show Ortho worked as well as 
90:10 for fill draw experiments by Cornwell 

Edwards examined different inhibitors for 
galvanic corrosion which is not believed to 
be occurring at this time 

Consensus suggests a scale stability issue. 
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Prior Fill and Draw Tests on 
UP Pipes using o-P04 

Cornwell 
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Original 455 Doral Pipe: 3 mg/L 
O-P04 (straight ortho) 
pH pre-stagnation = 8.1 
pH post stagnation = 7.7 
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90:10 and Straight Ortho Performance 
Is Similar in Fill/Draw Tests 

. . . . . . . . . . . . . 

W /W plant pipes 1,2 
pH pre-stagnation= 8.4 

pH post-post stagnation = 7.9 
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Straight Ortho Works in Fill/Draw 
Tests from Summer 2019 
w/w Plant Pipe 4: 3 mg/L P04 using o-P04 
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Next steps 

Request to switch to straight 
orthophosphate from 90:10 product at UP 
booster station 
Phosphoric acid will allow us to lower and 
control pH in most stable way to maintain 
best pH for corrosion control 
Experiments show straight ortho works for 
scale stability 
Avoids adjustments in the larger Kankakee 
system that is stable 
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Water Use Is Still A Factor 

High lead homes did not use enough 
water to stabilize scale during original 
Fall 2019 window before pH moved from 
optimal range 

These homes will still need to increase 
water use in order to stabilize scales and 
recover 
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Experts Opinion/Discussion 

Cornwell 

Edwards 

Schock 

Lytle 

Cook 



Aqua UP: Technical 
Response Team 

Presentation 

07/1/2021 

R 000342 



• Aqua has continuously investigated numerous causes, conditions, and factors that could 
cause elevated lead in the tap water of certain homes in UP with experiments and field 
studies. 

• This work has continued despite the improvement trends we have seen in home 
recovery across the UP-compliance sampling pool after roughly 2 years of monthly 
compliance sampling 

• Recently observed elevated river nitrate levels from farm runoff is coinciding with lead 
level increases in certain homes that have not recovered. Recent river nitrate levels were 
extremely high making the trend more apparent. 

• Prior in-lab experiments looking at nitrate did not reproduce the lead levels previously 
observed in tap water collected from certain homes in UP. 

• Dr. Marc Edwards and Virginia Tech have recently run new experiments and will update the 
technical team today on new scientific findings. 

• Based on this new and unprecedented information and the recent lead data/trend, Aqua 
anticipates requesting a switch to ZnP04 as a further protective measure targeting nitrate 
galvanic attack. 
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Lead 90%t ile vs. Nitrate 
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• • 
Dr. Marc Edwards and 
Virginia Tech Experiment 
Presentation 

R 000347 

• Coupon Tests with High Nitrate 
Water 

• Harvested Pipe 
- Fill and Draw 
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Next Steps R 000349 

• Pending results next week, we anticipate making a request to 
switch to Zinc Orthophosphate to provide added and accelerated 
protection for certain homes that are not yet responding, to 
address the impacts of nitrates 

• We request that the State work with us on our anticipated 
request in an expedited fashion 

• If we request a switch to Zinc Orthophosphate to address the 
impacts of seasonal nitrates on the recovery of certain homes, 
monthly compliance sampling should be replaced, beginning in 
July and for two additional months after permit issuance 
approving the treatment, with sentinel non-compliance 
sampling: 

• Sentinel non-compliance sampling at locations focusing on homes with 
higher lead (subject to customer participation) 

• Customer sampling will still be offered free of charge to any customer 
requesting 



Questions
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Aqua UP: Technical 
Response Team 

Presentation 

07/14/2021 

R 000351 



• Recently observed elevated river nitrate levels from farm runoff is coinciding with lead 
level increases in certain homes that have not recovered. Recent river nitrate levels were 
extremely high making the trend more apparent. 

• Dr. Marc Edwards and Virginia Tech continue to run new experiments and will update the 
technical team today on most recent results. 

• Work is occurring in parallel by Dr. David Cornwell shows a 10:1 zinc sulfate supplemented 
orthophosphate product can achieve the same seasonal pH control as the existing 
orthophosphate 

• Based on this new and unprecedented information and the recent lead data/trend, Aqua 
will request to supplement the current orthophosphate to a zinc orthophosphate inhibitor 
as a further protective measure targeting nitrate galvanic attack. 

Presentation Contains Results Still Under Review 



R 000353 

Nit rate vs. CSM R 
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Chloride, Sulfate, & CSMR 
200 

180 

160 

140 

120 

100 

80 

60 

40 

20 

0 

5//19 

• 
I .. _ 

• 
a 

8//19 

• 

12//19 3//20 6//20 9//20 

e Chloride (mg/L) e Sulfate (mg/L) W CSMR 

Chloride stable, sulfate fluctuates driving CSMR 

1//21 

• • 

4//21 

• e 
• 

e 
•• • 

R 000354 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

7//21 10//21 

Presentation Contains Results Still Under Review 



High CSMR in Prior Experiments by Virginia 
R 000355 

Tech Had No Impact on Lead Release {2019) 
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Chloride levels generally stable 
Sulfate declines during high 

flow/runoff events 
Nitrate increases during runoff 

events 
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Chlorine, Alkalinity, and pH Were Stable the Past Year

Reminder: Orthophosphate fluctuates with seasons to maintain steady pH (orthophosphoric acid product) in 
UP as water from Kankakee pH increases in winter due to LSI targets in original Kankakee system

Presentation Contains Results Still Under Review
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Chlorine, Alkalinity, and pH Were Stable the Past Year

Reminder: Orthophosphate fluctuates with seasons to maintain steady pH (orthophosphoric acid product) in 
UP as water from Kankakee pH increases in winter due to LSI targets in original Kankakee system

Presentation Contains Results Still Under Review
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Redacted
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Dr. Marc Edwards and 
Virginia Tech Experiment 
Presentation 
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• Coupon Tests with High Nitrate 
Water 

• Harvested Pipe 
- Fill and Draw 
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Recap - Zinc Ortho Worked Better In Higher Nitrate Situations 

Virginia Tech / Edwards University Park Coupon Experiment 
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Next Steps R 000361 

• Aqua will make request to switch to Zinc Orthophosphate to 
provide added and accelerated protection for certain homes that 
are not yet responding 

• Request likely within 1 week 

• We respectfully seek State expedited review 

• When Aqua requests the switch to supplement the existing 
treatment, Aqua will also be seeking a modification to the permit 
sampling regime consistent with the recognition that treatment 
can take several months before lead levels stabilize. Monthly 
compliance sampling for the remainder of the 6 month period 
will begin 30 days after the supplemented treatment is installed. 
During the period of time prior to installation, Aqua will collect 
non-compliance samples at 25 sentinel sites monthly within the 
compliance pool and customer requested sampling will continue. 

Presentation Contains Results Still Under Review 



Questions
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University Park Nitrate 
Experiments

July 14th, 2021

Presentation Contains Data/Results Still Under Review
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Current Study

• New copper coupons with 50:50 
lead-tin solder

• Conditioned for 1 week with 
groundwater, then 1 week with 
Kankakee

• Coupons tested, selected to minimize 
relative standard deviation and sorted 
into 6 statistically similar groupings

• Changed water to create 6 different 
conditions (n=15)

Water 
Conditions

Phosphate Zinc NO3 NO2

Control

High NO3 +5 mg/L N

Ortho 0.10-2 mg/L P +5 mg/L N

Zinc Ortho 0.10-2 mg/L P 0.33-4 mg/L +5 mg/L N

Zinc 0.33-4 mg/L +5 mg/L N

High NO3 + 
NO2

+5 mg/L N 0.5 
mg/L N

*Phosphate was 0.10 mg/L P for the 1st 5 days, then 2 mg/L for a week. 
Final target dose was 1 mg/L P. 
**Zn was a conditioning dose of 4 mg/L for the 1st 5 days, then 0.5 
mg/L for a week, and the final maintenance dose was 0.33 mg/L.

Presentation Contains Data/Results Still Under Review
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Water Quality 
R 000365 
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Error bars represent 95% confidence intervals
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Redacted R 000369 

Residence Pipe Experiment 
• 13 old copper pipes split into 2 

groups: 
• No visible lead solder (n=8) 

• Visible lead solder (n=S 

• Pipes conditioning in Kankakee 
water+ 1 mg/LP 

• Running most recent data w/ 
aggressive 20% acid digestion 

--- --~ 

No visible solder Visible solder 

6,000 

5,000 

:a 4,000 
Q. 

:; 3,000 
n, 

~ 2,000 

1,000 

0 

Residence Pipes 

2.9 mg/L NO3-N 
+ CSMR 0.48 

270 ppb 

8 

Day 

5140 ppb 

■ No visible solder ■ Visible solder 

Presentation Contains Data/Results Still Under Review 



R² = 0.69
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Experiment Plan Going Forward

• Coupons will continue receiving treatment

• Testing pipes from  residence
• Digestion with 2% nitric acid (more than EPA protocol) did not fully dissolve

particles

• More aggressive digestion with 20% nitric acid and 20 hrs heat

• If remaining particles have lead, the actual lead may be greater than
preliminary data shown

Presentation Contains Data/Results Still Under Review
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Summary

• This case is the first of its kind
• Relatively short-term changes in nitrate and sulfate are hypothesized to be 

exacerbating corrosion

• Possible interaction between nitrate + CSMR

• Large chunks of solder detaching are contributing to high lead

• Zinc orthophosphate looks promising based on preliminary data

Presentation Contains Data/Results Still Under Review
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OVERVIEW 

University Park (IL1975030) Construction Permit Application 

Chemical Change Description 

July 15, 202 1 

Sealed by: 

David Cornwell 

Cornwell Engineering Group, Inc. 

7 12 Gum Rock Court 

Newport News, VA 23606 

(757) 873-1534 

R 000373 

Aqua lilinois (Aqua lL) currently feeds phosphoric acid (H3PQ4) as a corrosion inhibitor for the 
University Park distribution system. The current product is supplied by Hawkins, Inc. (Roseville, 
MN) and contains 28 percent (by weight) of orthophosphate as PO4, which is equivalent to 8.9 
percent as P. The product is fed into the distribution system at the Central A venue Booster 
Station. 

The current feed system consists of a tank containing the H3PQ4 product. The tank is on a scale 
for daily weight measurements. The product is pumped using a Grundfos pump into the pipeline 
entering the distribution system. The pump feed rate is controlled by SCADA based on a water 
flow meter and feedback loop to maintain the set dose of product ("flow pacing"). 

Aqua Tl plans to switch from HJPO-t to zi nc orthophosphate (ZOP). The ZOP product is 
ANSI/NSF Stand.1rd 60 approved and is available from many suppliers. The current plan is to 
obtain a product from Sterling Water Technologies, LLC (Columbia, TN), product CP 330S 
which can be described as a" I: IO Zn to PQ4 ratio" product, containing 34 to 36 percent 
orthophosphate as PO4 ( 11.1 to 11.7 percent as P) and 2.5 to 4.0 percent zi nc (Zn). However, any 
vendor providing a similar product may be used. There will be no change to the tank, scale, 
pump, or feed system located at Central A venue Booster Station. 

1 
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DISCUSSION

The proposed future target conditions (pH and ZOP dose), laboratory study results, and other 
related information is summarized below.

Target pH and orthophosphate residual

4. Aqua IL proposes to continue the 
same 3 mg/L as PO4 limit. Tests are ongoing to evaluate zinc affects on harvested pipe.

The current pH target for water distributed in University Park is 7.4 to 8.0, as currently permitted 
by IEPA. The proposed future pH limits are identical. Theoretical pH calculated using RTW 
indicates similar predicted pH from adding H3PO4 as from adding 1:10 ZOP (modeled as H3PO4

and 1:10 doses of zinc sulfate (ZnSO4)). So, pH results may be similar with ZOP as with H3PO4.

However, under conditions where ZOP doses above 4 mg/L as PO4 are needed to keep pH under 
8.0, then pH adjustment with acid may needed (see discussion below). 

Table 1 show results of laboratory studies using Kankakee treated surface water with alkalinity 
and pH adjusted with a combination of NaHCO3, NaOH, and H2SO4 to achieve the pH and 
alkalinity targets noted in the table, and pH measured after adding either 3 or 4 mg/L as PO4

using the ZOP product outlined earlier (CP330S from Sterling). These results suggest that some 
acid feed may be needed if the ZOP dose is limited to 4 mg/L. If that is the case, Aqua IL will 
submit a future revised permit request to IEPA, as needed.

Table 1
Measured pH change in the laboratory for Kankakee treated surface water samples 

adjusted to alkalinity and pH and then dosed with 3 and 4 mg/L as PO4 doses of ZOP

Date
(2021)

Alkalinity† Measured pH†
Notesmg/L as CaCO3 before ZOP

after ZOP
(3 mg/L)

after ZOP
(4 mg/L)

7/8 46.6 8 7.5 7.4
7/9 60 8.3 7.6 7.6 High alkalinity condition
7/9 55 8.3 7.6 7.6
7/8 50 8.4 7.6 7.5 Typical condition
7/9 60 8.8 8.1 8 Highest observed pH/alkalinity in UP
7/8 61 9.1 8.7 8.6 Highest pH/alkalinity in Manteno

† Kankakee treated surface water was adjusted to pre-ZOP pH and alkalinity values 
indicated in the table, and then dosed with ZOP. The alkalinity was adjusted with 
NaHCO3, the pH with H2SO4 and NaOH, and the ZOP product was CP330S. The 
ZOP doses are in mg/L as PO4

R 000374

The current target orthophosphate residual is ~3 mg/L as PO 
> 
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Justification for switch from H3PO4 to ZOP

Figure 1 compares the current pH before and after H3PO4 addition as well as orthophosphate
residual, average NO3

- , and 90th percentile lead. Aqua IL has postulated that fluctuations in 90th

percentile lead, especially periods when lead appears not to be stable in certain homes, is related 
to the presence of nitrate (NO3

-) and that adding zinc (Zn) can attenuate these conditions. After 
switching to phosphoric acid in April 2020, the pH and orthophosphate residual have been 
maintained within target levels.

Figure 1 pH before H3PO4 addition, orthophosphate residual and pH after H3PO4, and 90th

percentile lead and average nitrate (NO3-) in University Park 

Note: This graph shows some nitrate data <3 mg/L as N, and this level of nitrate addition did not 
cause significant lead release compared to the control in the 2019 Virginia Tech study (see 
below).

In July 2019, Dr. Edwards from Virginia Tech conducted a laboratory coupon experiment to 
study galvanic corrosion on new lead solder using Kankakee WTP water. The results were 
summarized and submitted as a part of the OCCT study in 2019. The experiment mainly focused 
on testing the effects of chloride to sulfate mass ratio (CSMR) and various corrosion inhibitors. It 
is concluded that the short duration of CSMR increase up to 0.9 in Kankakee water should not 
cause significant galvanic corrosion on new lead solders. A scenario was designed to test the 
effect of nitrate on galvanic corrosion of new lead solder by adding additional 3 mg/L of nitrate 
as N. This level of nitrate addition did not cause significant lead release compared to the Control.

R 000375
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It is important to note that there is very little research on the subject of nitrate induced galvanic 
corrosion of leaded solders. (Oliphant 1983, Nguyen 2011) In the Spring of 2021, nitrate as high 
as 8.1 mg/L was observed at the Kankakee WTP and nitrate up to 6.7 mg/L was measured at 
hydrants within the UP distribution system. After review of all available data of the UP system
and the testing conditions of the 2019 experiment, Aqua IL and Dr. Edwards decided to study the 
short-term effect of higher levels of nitrate on corrosion of leaded solder.

The experiment is a dump and fill lead solubility test using new copper coupons connected with 
a 50:50 mixture of lead (Pb) and tin (Sn) solder. The goal was to: (1) examine if high nitrate in 
Kankakee water could cause galvanic corrosion on new lead solders; and (2) test if adding Zn 
and PO4, could mitigate the galvanically induced lead corrosion on new materials from the 
presence of spiked NO3

-.

The new coupons were first acclimated for one week with University Park local groundwater, 
then one more week with treated surface water from Kankakee. These acclimated coupons were 
then exposed to the conditions listed in Table 2 using treated surface water from Kankakee. The 
target pH prior to exposure for all these coupons was adjusted to 7.6. The chloramine residual 
was not adjusted from the levels as received from Kankakee. All coupons, except the Control,
were dosed with 5 mg/L as N additional NO3

-. The NO3
- in the water shipped to Virginia Tech 

changed naturally over time as follows: a) day 1-7 = 7.7 mg/L as N, b) day 8-12 = 6.3 mg/L as 
N, and c) day 13-19 = 2.9 mg/L as N. As noted in Table 2, all conditions studied, except the 
control, were spiked with additional nitrate (5 mg/L as N), resulting in total (spike + background) 
nitrate from 7.9 to 12.7 mg/L as N. Lead results from these studies to date are shown in Figure 2.
Dr. Edwards reports that zinc orthophosphate looks promising. These studies are still in progress, 
and tests on harvested pipes with spiked nitrate were also initiated.
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Table 2
Conditions for testing of new coupons with Pb/Sn solder – June 2021

Label Additives (and dose)
Orthophosphate

(PO4
-3)

Zinc
(Zn)

Nitrate
(NO3

-)
Nitrite
(NO2

-)
(mg/L as P) (mg/L) (mg/L as N) (mg/L as N)

Day 1 to 5
Control
NO3

- only 5
NO3

- and PO4 0.1 5
NO3

-, Zn, and PO4 0.1 4 5
NO3

- and Zn 4 5
NO3

- and NO2
- 5 0.5

Day 6 to 12
Control
NO3

- only 5
NO3

- and PO4 2 5
NO3

-, Zn, and PO4 2 0.5 5
NO3

- and Zn 0.5 5
NO3

- and NO2
- 5 0.5

Day 13 onward
Control
NO3

- only 5
NO3

- and PO4 1 5
NO3

-, Zn, and PO4 1 0.33 5
NO3

- and Zn 0.33 5
NO3

- and NO2
- 5 0.5

Figure 2 Lead results from testing of new copper coupons with Pb/Sn solder – in progress
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Studies conducted by the Cornwell Engineering Group (Cornwell) comparing ZOP to other 
orthophosphate-containing products are shown in Figure 3 (H3PO4) and Figure 4 (ZOP) using 
lead coupons. Dump/fill studies are shown in Figure 5 through Figure 8. The results were similar 
for all studies no matter what orthophosphate source was used, except for a couple pipes on ZOP 
(Figures 7 and 9). Especially Figure 8 showed high lead results with ZOP. It isn’t known if that 
is due to ZOP or a function of the pipe tested. 

Cornwell is in the process of starting additional harvested pipe studies targeted to investigate
lead solubility in University Park harvested materials with and without spiked nitrate. These will 
be tested with the CP330S 1:10 ZOP proposed for University Park above. The tests will include 
ZOP doses of 3 mg/L as PO4. Four conditions will be tested, including ZOP with no spiked 
nitrate to see if Zn upsets scales, and the same doses spiked with 8 mg/L as N nitrate to see if Zn 
has a beneficial affect at high nitrate. Straight orthophosphate will also be tested with spiked 
nitrate as a comparison. Finally straight orthophosphate will be tested at 8 mg/L to see if the high 
PO4 affected scales. 
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Figure 3 Coupon results from testing of new lead coupons with H3PO4 (doses are mg/L as 
PO4)

Figure 4 Coupon results from testing of new lead coupons with ZOP (doses are mg/L as 
PO4)
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Figure 5 Lead solubility dump/fill studies with harvested pipe comparing 3 mg/L as PO4

doses of a 90/10 ortho/poly blend, ZOP, and neutralized orthophosphate 
(NaH2PO4)

Figure 6 Lead solubility dump/fill studies with harvested pipe comparing 3 mg/L as PO4

doses of a 90/10 ortho/poly blend to ZOP
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WQP Monitoring

After the switch to ZOP, the WQP monitoring is expected to be maintained as under present 
conditions, including the following:

Orthophosphate will continue to be monitored daily at the Central Avenue Booster 
Station at or near the point of entry. Pump Station pump flow data are continuously 
recorded in SCADA. 

One day per week the following parameters will continue to be monitored at nine 
locations in University Park:

o Free Chlorine

o Total Chlorine

o Monochloramine

o Free ammonia

o Orthophosphate

o pH

o Alkalinity

These are monitored as part of the WQPs for lead and copper CCT. These and other 
University Park monitoring locations will continue to be monitored to fulfill other 
requirements, including RTCR, DBPR, LCR (lead and copper), etc. as outlined in 
previous Aqua IL sampling plans for University Park. In addition, a Nitrification Action 
Plan, including routine monthly, weekly, and daily monitoring will be submitted for 
IEPA review. This will include monitoring for monochloramine and total chlorine 
residuals, free ammonia, etc.

SUMMARY

Aqua IL is requesting IEPA approval of the switch to the 1:10 ZOP product noted above 
(CP330S from Sterling) to be fed at 3 mg/L as PO4, with pH to be targeted between 7.4 and 8.0. 

Tests are ongoing to evaluate zinc affects on harvested pipe.
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R 000383ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
1021 North Grand Avenue, East; Post Office Box 19276; Springfield, IL 62794-9276 

Division of Public Water Supplies Telephone 217 /782-1724 

PUBLIC WATER SUPPLY CONSTRUCTION PERMIT 

SUBJECT: AQUA IL - UNIVERSITY PARK (IL 1975030) 

Permit Issued to: 
Aqua Illinois 
I 000 S. Schuyler 
Kankakee, IL 6090 I 

PERMIT NUMBER: 007 l-FY2022 DA TE ISSUED: July 30, 2021 
PERMIT TYPE: Plant Improvement 

The issuance of this permit is based on the Application for Construction Permit and supporting documents prepared 
by the engineers/architects indicated and are identified in the ADDITIONAL CONDITIONS. This permit is issued 
for the construction and/or installation of the public water supply improvements described, in accordance with the 
provisions of the "Environmental Protection Act (Act)", Title IV, Sections 14 through 17, and Title X, Sections 
39 and 40, and is subject to the conditions printed on the last page of this permit and the ADDITIONAL 
CONDITIONS listed below. 

FIRM: Cornwell Engineering Group 
NUMBER OF PLAN SHEETS: na 
TITLE OF PLANS: "University Park Booster Station - Chemical Feed Change" 

PROPOSED IMPROVEMENTS: 

***Switch to a zinc orthophosphate corrosion control chemical*** 

ADDITIONAL CONDITIONS: 

NOV 15 2021 

REVIEWER: EMI 

I. An operating permit is required before feeding zinc orthophosphate. (Section 18 of the Act 415 ILCS 
5/18, 35 Ill. Adm. Code 602.300) The issuance of an operating permit 0071-FY2022 for zinc 
orthophosphate replaces the additional conditions in construction permit 1020-FY2020. 

2. The product must b~ NSF/ANSI 60 approved and contain a 1:10 Zn to PO4 ratio. (Section 18 of the 
Act 415 ILCS 5/18, 35 Ill. Adm. Code 602.114,. 604.105(g) and Chemical Change Description dated July 
15,2021) 

3. Optimal Water Quality Parameter (OWQP) ranges will be set after the community water supply meets 
the lead action level in two consecutive six-month monitoring periods.The orthophosphate dose and 
residual shall be a minimum of 3 mg/Las PO4. The pH range shall be 7.4 to 8.0 at the Central Avenue 
Booster Station. The zinc range shall be 0.3 - 0.4 mg/L. Notify the Division of Public Water Supplies, 
Permit Section staff if results are outside of these ranges in two consecutive weeks of water quality 
monitoring. (Section 18 of the Act 415 ILCS 5/18, 35 Ill. Adm. Code 602.114, 611.351(e) and the 
Chemical Change Description dated July 15, 2021) 

IL 532-0168/PWS 065 Rev. 04-2007 
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Aqua lL University Park, IL 1975030 
University Park Booster Station - Chemical Feed Change 
Permit no. 0071-FY2022 
July 30, 202 t 
Page 2 

4. Water quality monitoring must be conducted for the Aqua lllinois - University Park community water 
supply as described below and results submitted for each month to david.cook@illinois.gov within 10 
days after the last day of the month. The submissions must include all water quality parameter 
monitoring done during the month including any monitoring not mentioned here. 

The minimum water quality monitoring parameters, locations, and frequencies are as described in the 
Chemical Change Description dated July 15, 2021. The Chemical Change Description includes daily 
monitoring for flow and orthophosphate at the Central A venue Booster Pump Station and weekly 
monitoring at nine locations for free chlorine, total chlorine, monochloramine, free ammonia, 
orthophosphate, pH, and alkalinity. In addition, weekly monitoring at nine locations is required for 
chloride, sulfate, CSMR (calculated value), nitrite, nitrate, iron, manganese, zinc, and Total Organic 
Carbon (TOC). 

Any water quality parameter monitoring conducted must be reported in a spreadsheet. The data are 
needed to set Optimal Water Quality Parameter (OWQP) ranges. This additional condition expires after 
the community water supply meets the lead action level in two consecutive six-month monitoring 
periods. This is in addition to any monthly operating report requirements submitted to the Elgin Regional 
Office pursuant to Ill. Adm. Code, Title 35, Subtitle F, Section 604.165. (Section 18 and t 9 of the Act 
415 ILCS 5/18 & 19, 35 Ill. Adm. Code 602. t 14,604.140, 61 l.352(t) and the Chemical Change 
Description dated July 15, 2021) 

5. Water quality monitoring must be conducted for the Aqua lllinois - Kankakee entry point to the 
distr~bution system as described below and results submitted to david.cook@illinois.gov within 10 days 
after the last day of the month. The submissions shall be limited to these parameters at this location: pH, 
.alkalinity, chloride, sulfate, CSMR (calculated), nitrite, nitrate, and TOC. The specified water quality 
parameters that are monitored must be reported in a spreadsheet. This additional condition expires after 
the community water supply meets the -lead action level in two consecutive six-month monitoring 
periods. This is in addition to any monthly operating report requirements submitted to the Elgin 
Regional Office pursuant to Ill. Adm. Code, Title 35, Subtitle F, Section 604. t 65. (Section 18 and 19 of 
the Act 415 lLCS 5/18 & 19, 35 Ill. Adm. Code 602.114 and 61 l.352(t)) 

6. Collect between 40 and 60 lead compliance samples from approved individual sample site locations 
~ach month beginning 30 days after the issuance of the operating permit for this project. Consideration 
should be given based upon highest past lead results and geographic representation. Consideration should 
also be given to sampling when CSMR and nitrate results are the highest for the month, typically 
following rain events. (Section 18 and 19 of the Act 415 ILCS 5/18 & 19, 35 Ill. Adm. Code 602.1 t 4, 
601.101. 61 l.352(t) and the Chemical Change Description dated July 15, 2021) 

IL 532-0168/PWS 065 Rev. 04·2007 
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Aqua IL University Park, IL 1975030 
University Park Booster Station - Chemical Feed Change 
Permit no. 0071-FY2022 
July 30, 2021 
Page 3 

7. The permit approval is for the Application, Schedule D, and the Chemical Change Description sealed 
by David Cornwell, PhD, P.E.- that were received on July 16, 2021. The Aqua University Park Tec~nical 
Response Team PowerPoint® presentation dated July 14, 2021 and the Univer~ity Park Nitrate 
Experiments presentation dated July 14, 2021 were also reviewed. 

cc: Cornwell Engineering Group 
DPWS/FOS - Elgin Regional Office 
DWPC/Pennit Section 
D WPC/Standards Section 

IL 532-0168/PWS 065 Rev. 04-2007 . 

David C. Cook, P .E. 
Manager, Permit Section 
Division of Public Water Supplies 
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STANDARD CONDITIONS FOR CONSTRUCTION/DEVELOPMENT PERMITS 

ISSUED BY THE ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

The Illinois Environmental Protection Agency Act (415 ILCS 5/39) grants the Environmental Protection Agency authority to impose conditions 

on permits which it issues. 

These standard conditions shall apply to·all permits which the Agency issues for construction or development projects which require permits 

under the Division of Water Pollution Control, Air Pollution Control, Public Water Supplies and Land Pollution Control. Special conditions may 

also be imposed by the separate divisions-in addition to these standard conditions. 

1. Unless this permit has been extended or it has been voided by a newly issued permit, this permit will expire one year after this date 

of issuance unless construction or development on this project has started on or prior to that date. 

2. The construction or development of facilities covered by this permit shall be done in compliance with applicable provisions of Federal 

laws and regulations, the Illinois Environmental Protection Act, and Rules and Regulations adopted the Illinois Pollution· Control 

Board. 

3. There shall be no deviations from the approved plans and specifications unless a written request for modification of the project, 

along with plans and specifications as required, shall have been submitted to the Agency and a supplemental written permit issued. 

4. The permittee shall allow any agent duly authorized by the Agency upon the presentation of credentials: 

a. to enter at reasonable times the permittee's premises where actual or potential effluent, emission or noise sources are located 

or where any activity is to be conducted pursuant to this permit. 

b. to have access to and copy at reasonable times any records required be kept under the terms and conditions of this permit. 

c. to inspect at reasonable times, including during any hours or operation of equipment constructed or operated under this permit, 

such equipment or monitoring methodology or equipment required to be kept, used, operated, calibrated and maintained under 

this permit. 

d. to obtain and remove at reasonable times samples of any discharge or emission of pollutants. 

e. to enter at reasonable times and utilize any photographic, recording, testing, monitoring or other equipment for the purpose of 

preserving, testing, monitoring, or recording any activity, discharge, or emission authorized by this permit. 

S. The issuance of this permit: 

a. shall not be considered as in any manner affecting the title of the permits upon which the permitted facilities are to be located; 

b. does not release the permittee from any liability for damage to person or property caused by or resulting from the construction, 

maintenance, or operation of the proposed facilities; 

c. does not release the permittee from compliance with the other applicable statues and regulations of the United States, of the 

State of Illinois, or with applicable local laws, ordinances and regulations; 

d. does not take into consideration or attest to the structural stability of any units or parts of the project; 

e. in no manner implies or suggests that the Agency (or its officers, agents or employees) assumes any liability directly or indirectly 

for any loss due to damage, installation, maintenance, or operation of the proposed equipment or facility. 

6. These standard conditions shall prevail unless modified by special conditions. 

7. The Agency may file a complaint with the Board for modification, suspension or revocation of a permit: 

a. upon discovery that the permit application misrepresentation or false statements or that all relevant facts were not disclosed; or 

b. upon finding that any standard or special conditions have been violated; or 

c. upon any violation of the Environmental Protection Act or any Rules or Regulation effective thereunder as a result of the 

construction or development authorized by this permit. 

IL 532-0168/PWS 065 Rev. 04-2007 
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Illinois Environmental Protection Agency 
1021 North Grand Avenue East • P.O. Box 19276 • Springfield • Illinois • 62794-9276 • (217) 782-3397 

Division of Public Water Supplies o1-,e,~- o<::)7 I 
Application for Construction Permit l q,s-~3 c 

The regulations referenced in this application are taken from the Illinois Environmental Protection Act, 2007. All subsequent rules, 
regulations. and violations listed in this document can be found within the Act. This application may be completed online, a copy 
saved locally, and printed before it is signed and mailed to the Illinois EPA. 

1. Name of Public Water Supply: A_g_.u_a_l_lli_no_is_-U_n_iv_e_rs_ity..,:.._P_a_rk ____________________ _ 

2. Facility ID: IL 1975030 County:Will -----------
3. Location of Project: University Park Booster Sta«on - 1125 Central Ave, University Park, IL 60484 

4. Title of Plans: • University Park Booster Station - Chemical Feed.Change 

Number of Construction Drawings: ---
5. Documents being Submitted: 0 Application for Construction Permit 

6. Scope of Project: 

O Schedule A - Cost Estimate 

O Schedule B - Water Main Construction 

0 Specifications 

O Construction Drawings 

O Engineer's Design Summary 

D Schedule C-1 Well Drilling Only 

. O Schedule C-11 Well Completion 

D Permit Fee (Applicable Water Main Only) 

Change in corrosion control treatment for University Park. Change from 28% Phosphoric Acid to Zinc orthophosphate. 
See attached Schedule D - Water Stability and Corrosion Control. 

7. llltnois Commerce Commission: Are you a privately owned water company subject to Illinois 
Commerce Commission rufes? 

@Yes QNo 

8. Infringement on Other Public Water Supplies: Will any part of this project be located within the 
boundaries of an area served by another PWS? 

QYes @No 

Rev. 512017 Application for Construction Permit 

~tECE~V[E[O) 
JUL 16 2021 

Div. of Public Water Supplies 
Illinois EPA 

Page 1 of 3 



R 0003889." Certifications 

... NOTE: Each person signing this application certifies that the Information In the application is complete and 
accurate, and that the text of the application has not been changed from the Agency's official construction permit 
application form. 

9.1) Certificate by Design Engineer 

I hereby certify that I am familiar with the information contained in this application, and that to the best of my knowledge 
and belief such information is true, complete and accurate. 

Name Or. David Cornwell Registration Number IL PE 062071727 

Firm Cornwell Engineering Group, Inc. 

Address 712 Gum Rock Court 

City Newport News State VA Zip 23606 

Phone Number(757) 87}\1534 / J(optional) dcomwell@cornwellinc.com 

~ u~ 1/1rL1..1 
'- ,~ ~ignature Date 

9.2) Certificate by Applicant(s) to Construct 

I hereby certify that I have read and thoroughly understand the conditions and requirements of this submittal. I/the 
representative company hereby agree to conform with the Standard Conditions and any Special Conditions made part of 
this Construction Permit. 

Name Aqua Illinois - University Park / Melissa Kahoun 

Address 1000 S. Schuyler Ave 

City Kankakee State IL Zip 60901 Phone Number (815) 614-2032 

~~ ~ ,_,5 .. ~1 
Date 

9.3) Water Main Fees 

Section 16.1 of the Illinois Environmental Protection Act (Act) requires the Agency to collect a fee for certain applications 
for the installation or extension of water mains. There are no permit fees for other improvements (for example, treatment 
facilities) to public water supply systems and only certain water main projects are affected. The Agency will not approve 
any construction application without the required fee. Except for the conditions listed in Section 9.4, the following fee 
schedule applies per Section 16.1(d) of the Act: 

Fee : Total Length of Water Main 

0$ O : 200 feet or less 

O $ 240 : Greater than 200 feet but not more than 1,000 feet 

O $ 720 : Greater than 1,000 feet, but not more than 5,000 feet 

0 $1200 : Greater than 5,000 feet 

Please check the appropriate fee: make check or money order payable to: Treasurer, State of Illinois and submit along with 
this application. Any fee remitted to the Agency shall not be refunded at any time or for any reason, either in whole or in 
part. 

Rev. 5/2017 Application for Construction Pennit Page2 of3 
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9.4) Water Main Fee Exceptions - READ CAREFULLY BEFORE SIGNING THE FOLLOWING 

The Water Main Permit fee does not apply to: \ 

a. Any Department. Agency or Unit of State Government. 

b. Any unit of local government where all of the following conditions are met: 

i. The cost of the install-?tion or extension is paid wholly from monies of the unit of local government, state 
grants or loans, federal grants or loans, or any combination thereof. 

ii. The unit of local government is not given monies, reimbursed or paid, either in whole or in part, by another 
person (except for State grants or loans or federal grants or loans. 

I, hereby certify that this project meets the above criteria. 

(Unit of local government & signature of authorized official) 

DO NOT SIGN HERE UNLESS PROJECT MEETS FEE EXCEPTION CRITERIA. 

9.5) Agreement to Furnish Water (this section must be completed if applicable) 

The has agreed to furnish water to the area in which 

(City. Town. Vdlage, water Company or water Authority) 

water main extensions are proposed by Aqua Illinois - University Park / Melissa Kahoun 

(Applicant to construct) 

according to plans titled University Park Booster Station - Chemical Feed Change 

prepared by Cornwell Engineering Group, Inc. 
(Engineering Firm) 

The undersigned acknowledges the public water supply's responsibility for examining the plans and specifications to 
determine the proposed extensions meet local laws, regulations, and ordinances. 

Signature of authorized public water supply official Title Date 

9.6) Certification by Owner(s) of Completed Public Water Supply lmprovement(s) 

I hereby certify that I have read and thoroughly understand the conditions and requirements of this submittal. I hereby 
agree to accept ownership of the project upon satisfactory completion. 

Aqua Illinois - University Park IL 1975030 
Name of Public Water Supply Facility ID 

' 
1000 S. Schuyler Ave Kankakee IL 60901 

Address City State Zip 

{}1~}{_~ ,-,~-~, 
Signature of authorized public water supply official Date 

Melissa Kahoun Environmental Compliance Manager 

Printed name of authorized public water supply official Printed tiUe of authorized public water supply official 

NOTE: Applications signed by a person other than a responsible municipal official, corporation officer. or owner, must be 
accompanied by evidence of authority to sign the applications, unless documentation of such authority is on file with the Division 
of Public Water Supplies. · 

Felony Warning: Any person who knowingly makes a false, fictitious, or fraudulent material statement, orally or in writing, to the 
Illinois EPA commits a Class 4 felony. A second or subsequent offense after conviction is a Class 3 felony (415 ILCS 5/44(h)). 

This Agency is authorized to require this information under Illinois Compiled Statutes, 415 ILCS 5/39 (2000) Disclosure of this information is 
required under that Section. Failure to do so may prevent this form from being processed and could result in your application being denied. 

Rev. 512017 Application for Construction Permit Page 3 of 3 
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.I 
Illinois Environmental Protection Agency 

1021 North Grand Avenue East • P.O. Box 19276 • Springfield • Illinois • 62794-9276 • (217) 782-3397 

Division of Public Water Supplies, Permit Section 
Schedule D - Water Stability and Corrosion Control 

This form must be submitted for all proposed community water supply construction projects that involve a new source or 
treatment process or a change in treatment. This form is needed to comply with the Lead and Copper Rule requirements 
including USEPA 's November 3, 2015 memorandum. 

Name of the Community Water Supply: Aqua Illinois- University Park ID: IL 1975030 

1. Check all that apply: 

D New Source - Raw Water 

D New Source - Purchased Water 

~ Treatment Change 

D Treatment Addition 

2. Scope of Project: 

\ 

maintain orthophosphate CCT by meeting the current treatment targets for: PO4 residual (~3 mg/Las PO4) and pH (7.4 to 
8.0), but change the PO4-based treatment chemical from H3PO4 to a zinc orthophosphate (ZOP) containing a mass ratio of 1 
mg Zn per 10 mg PO4. The new product is a ZOP formulation from Sterling Chemical (Columbia, TN) with a product name of 
CP330S. 

If there will be a change in finished water quality as a result of this project, the community water supply must begin standard 
monitoring for lead and copper after the issuance of the operating permit. 

3. Have water quality parameter ranges been set for this water supply? @Yes QNo 

4. If water quality parameter ranges have been set, will the proposed improvements adversely 
impact the established ranges? 

QN/A QYes @No 

5. Do optimal corrosion control treatment or water quality parameters need to be designated as a result of 
this project to minimize lead and copper concentrations in household plumbing? 

QYes @No 

If the answer to either #4 or #5 is yes, please include a discussion on lead and copper control along with a specific treatment 
recommendation in an Engineer's Report. The Agency will review and issue a Special Exception Permit designating interim water 
quality parameter ranges. Another Special Exception Permit will be issued after implementation and collection of lead and copper 
samples to verify effectiveness of the water quality parameters. Use of a water stability model is recommended. Two examples 
are the Tetra Tech (RIW) Model for Water Process and Corrosion Chemistry from the American Water Works Association or the 
free download from Trussell Technologies, www.trusselltech.com. 

6. Will any satellite community water supplies be receiving different finished water quality as a result of this 
project? 

QYes @No 

7. Has the anticipated water quality been evaluated for stability and/or corrosiveness? If so, please i~~c@J'es~ QNo 
discussion of the model or index used and the results in the Engineer's Design Summary. ., C ~ t: I VEo 

¥ 6-,rf~(\+ uxd-<:r ~'-"'1,\:'i p~,ec..'""cb:::,s ast:.. (\e>t eh~,~• rvl. k'Alv- ,-15'-0u 

This Agency is authorized to request this information under 415 ILCS 5/4(b)(2012). Disclosure of this information is voluntal}' ~nd n/p~t1t/e6wi~~L1t from the 
failure to provide the information. However, the absence of the information could prevent your application from being proce~ed erf90H~/re~ylt in denial of your 
application. This form has been approved by the Forms Management Center. ll/i~~;~ater Supplies 

IL532·3026 EPA 
PWS 296 Rev. 1012016 Schedule D - Water Stability and Corrosion Control Page 1 C?f 2 
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8. ,Finished Water Quality Data Table: Indicate the ranges and unit of measurement of each parameter based upon existing water 
• quality data and expected range after the change is implemented. 

Parameter Current Range Proposed Range 

Hardness 145 (127-242) as CaCO3 145 (127-242) as CaCO3 

Calcium 40 (34-69) as Ca 40 (34-69) as Ca 

Alkalinity 50 (37-61) as CaCO3 50 (37-61) as CaCO3 

pH 7.4-8.0 7.4-8.0 

Orthophosphate ~3 mg/L PO4 3-4 mg/L PO4 

Silicate NA NA 

Total Dissolved Solids see conductivity see conductivity 

Oxidation-Reduction Potential (ORP) NA NA 

Temperature 1-29 C 1-29 C 

Chloride 23-39 mg/L Cl 23-39 mg/L Cl 

Sulfate 56-88 mg/L SO4 56-88 mg/L SO4 

Iron 0-0.12 mg/L 0-0.12 mg/L 

Manganese 0-0.01 mg/L 0-0.01 mg/L 

Chlorine residual (total) 2.0 mg/L (0-3.6 mg/L) 2.0 mg/L (0-3.6 mg/L) 

Chlorine residual (free) none none 

Zinc <0.05 mg/L 0.3-0.4 mg/L 

conductivity 360 µmhos/cm 360 µmhos/cm 

Reminder: Because you answered "Yes" to #7, remember to include a discussion of the model or index used and the results in 
the Engineer's Design Summary. 

IL532-3026 
PWS 296 Rev. 10/2016 Schedule D - Water Stability and Corrosion Control Page 2of2 
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e ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
1021 NORTH GRAND AVENUE EAsT, P.O. Box 19276, SPRINGFIELD, ILLINOIS 62794-9276 · (217) 782-3397 

JB PRlnKER, GOVERNOR JOHN J. KIM, DIRECTOR 

MEMORANDUM 

DATE: July 26, 2021 

TO: Log Number 2022-0071 Application File 

FROM: David Cook, P.E., DPWS/Permit Section Manager 

SUBJECT: Aqua Illinois University Park, IL1975030 
Zinc Orthophosphate Chemical Feed System 

This memorandum serves as an explanation of the Additional Conditions added to the construction 
permit. 

Additional Conditions Explanation 

1. All construction perm.its require an operating permit before being placed into service. The 
regulation is 35 Ill. Adm. Code 602.300. Since the zinc orthophosphate will replace 
phosphoric acid (permit 1020-FY2020), the additional conditions in permit 1020-FY2020 
also need to be replaced in the new permit. Zinc orthophosphate also replaces phosphoric 
acid as the proposed Optimal Corrosion Control Treatment (OCCT). Previously, the 
proposed OCCT was orthophosphate greater than 3.0 mg/L (as PO4). Now, the proposed 
OCCT is expected to be orthophosphate plus zinc. Due to the increasing monthly 90th 

percentile values starting in March 2021, the Agency sent a Special Exception Permit letter 
dated June 14, 2021 with a due date of October 31, 2021 requiring additional corrosion 
control studies. 

2. All chemicals added to a community water supply must be third-party approved for safety. 
The standard is NSF/ANSI Standard 60. The regulation is 35 Ill. Adm. Code 604.105(g). 
Aqua plans to feed a zinc orthophosphate product from Sterling Water Technologies, LLC 
(Columbia, TN). The product name is CP 330S. Any vendor with a zinc orthophosphate 
product that is NSF/ANSI Standard 60 approved may be substituted. For consistency in 
treatment, the required ratio 1: 10 Zn to PO4 is being added to the permit. 

3. The proposed ranges for pH, orthophosphate, and zinc are listed in the Chemical Change 
Description dated July 15, 2021. These ranges are listed in the permit and effective until 
an OWQP SEP is issued. The consultant acknowledges that to meet both pH and zinc, a 
permit for an acid feed needs to be obtained. This is based upon last year's phosphoric acid 
feed. The range was 3 - 7 mg/L. If that happened again, the zinc range would be 0.3 - 0.7 
mg/L. Excess chemical feed could cause precipitation of zinc in the distribution system. 

2125 S. First Street, Champaign, IL 61820 (217) 278-5800 
1101 Eastport Plaza Dr., Suite 100, Collinsville, IL 62234 (618) 346-5120 
9511 Harrison Street, Des Plaines, IL 60016 (847) 294-4000 
595 S. State Street, Elgin, IL 60123 (847) 608-3131 

2309 W. Main Street, Suite 116, Marion, IL 62959 (618) 993-7200 
412 SW Washington Street, Suite D, Peoria, IL 61602 (309) 671-3022 
4302 N. Main Street, Rockford, IL 61103 (815) 987-7760 

PLEASE PRINT ON RECYCLED PAPER 
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Since an Excursion report won't be provided until an OWQP SEP is issued, the condition 
states to notify the Agency if not meeting the ranges in two consecutive weeks. 

Also, there will be wastewater water quality concerns for any zinc level. Copies of the 
DPWS permit_will be sent to the Division of Water Pollution Control. 

4. Traditional water quality parameter monitoring in the University Park distribution system 
was a condition on the phosphoric acid chemical feed permit. These parameters included 
pH, alkalinity, orthophosphate, and chlorine residual. Lead results increased beginning in 
March 2021. Water quality monitoring is necessary to troubleshoot potential causes for 
lead action level exceedances. Aqua is currently testing a theory in a laboratory at Virginia 
Tech University that nitrate concentrations may be contributing to recent increases in lead 
results. There could also be a correlation between other water quality parameters such as 
CSMR or TOC. The Chemical Change Description outlines several other water quality 
parameters related to Aqua's nitrification action plan. Aqua is already testing for most, if 
not all, of these parameters in their sentinel network of 9 hydrants. If necessary, the Agency 
may establish OWQP ranges for water quality parameters other than pH and 
orthophosphate according to 35 Ill. Adm. Code 6 l l .35.2(f). 

5. Aqua Illinois University Park is supplied from the Aqua Kankakee water treatment plant. 
This water plant uses LSI as an indicator for water stability. As part ·of the routine 
monitoring for the Aqua Kankakee community water supply, water quality parameters are 
being monitoring. These specific parameters may have an impact on Aqua Illi.nois · 
University Park - pH, alkalinity, chloride, sulfate, nitrate, nitrite, and TOC. This permit 
condition requires that the data be reported to the Permit Section but does not specify 
monitoring frequencies. Any data collected needs to be reported. 

6. Since January 2021, Aqua has collected between 40 and 60 lead samples each month. The 
lead monitoring results showed an increase beginning in March 2021. To assure that the 
water quality is assuredly safe, the monthly monitoring needs to continue. The monthly 
lead monitoring accounts for any seasonal impacts to water quality. For example, Aqua is 
testing a theory that variability in nitrate concentrations have contributed to an increase in 
lead results. Reportedly, nitrate is fluctuating in the source water from less than I mg/L to 
as high as 8 mg/L. Aqua is testing a theory that higher.nitrate concentrations increases lead 
results. Lead sampling should be done during the month after rain events when the nitrate 
levels are higher. 
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July 15, 2021 

Mr. David Cook 
Illinois EPA 

AQUA~ 
~ 

An i Essential Utilities Company 

Division of Public Water Supplies, Permit Section 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, IL 62794-9276 

RE: Aqua Illinois-University Park-Facility ID: IL 1975030-Construction and Operating 
Permits 1020-FY2020 

Dear Mr Cook: 

On April 17, 2020, the Illinois Environmental Protection Agency ("Illinois EPA') issued 
Construction Permit 1020-FY2020 to Aqua Illinois authorizing a chemical change for the 
University Park Water Supply System ("Construction Permit"). On April 17 and again on 
April 28, 2020, (we believe just in duplication) the Illinois EPA signed the Application for 
Operating Permit submitted by Aqua Illinois ("Aqua") authorizing operation of the 
chemical change project ("Operating Permit"). The Construction Permit contains several 
special conditions, including Special Condition 6, which provides: 

Collect at least 40 lead and copper samples from approved sampling site 
locations twice during May 2020, twice during June 2020, and monthly beginning in 
July 2020 until modified by Special Exemption Permit. The two sets May and June 
samples shall be divided by the 15th day of each month. Samples should be collected 
based upon the highest past lead result and geographical representation. 

Aqua Illinois has been working around the clock to ensure it is providing the best water 
possible to University Park customers. Based on its ongoing analysis of factors such as 
water quality parameters, home plumbing characteristics, water use and based on Aqua's 
work with its national experts, Aqua is submitting with this letter a construction permit 
application requesting authorization to supplement the orthophosphate currently in use in 
the University Park System. The current orthophosphate treatment has resulted in a very 
positive trend of recovery by improving the water quality for University Park customers. 
But because the lead that is entering the tap water in certain homes in University Park is 
due to lead present in the internal customer plumbing, many factors such as water use, 

1 
RECEIVED 

JUL 16 2021 

Div. of Public Water Supplies 
Illinois EPA 
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plumbing configuration, excess lead solder to name a few, can impact how quickly the 
treatment is adhering to provide the protection needed. Additionally, seasonal influence 
like heavy rain events appear to be adding spiking levels of nitrates to the water entering 
the System in a way that further challenges the speed at which the orthophosphate alone 
can do its job in certain homes with plumbing and/or water use challenges. Aqua is 
committed to helping those homes recover. Aqua's permit application presents a request 
to supplement the orthophosphate treatment with zinc. The zinc attacks and thereby "cuts 
off' any negative effect the seasonal nitrates may be having on the recovery process in 
those homes that might need this extra protection. Since any treatment used is introduced 
by suppliers into the System as a whole, all customers in UP will receive zinc 
orthophosphate with the added protection provided by the zinc component of the 
treatment blend. 

Pursuant to Section 602.600(d) of the Board's Public Water Supply Regulations, 35 Ill. Adm 
Code 602.600(d), a Special Exemption Permit ("SEP") may be initiated by either a written 
request from the community water supply or by the Agency. As part of its request to 
authorize the treatment change to zinc orthophosphate, Aqua also, by this letter requests 
that the Agency issue a SEP modifying Special Condition 6 of the Construction Permit, as 
follows: 

Collect at least 20 lead tap water non-compliance samples from the kitchen 
tap of approved compliance sampling pool sites in July, August and September, 2021, 
with priority to the past month's highest results, subject to customer cooperation. 
The samples shall be collected in 2 500 mL sampling bottles after 6 hour stagnation 
and shall only be analyzed for lead. Aerator cleaning shall not be performed by Aqua 
at any time prior to the July or August, 2021 sampling events. In September, 2021, 
Aqua shall perform aerator cleaning of the kitchen faucet in all compliance sampling 
pool sites, subject to customer cooperation. All debris of sufficient quantity shall be 
collected and analyzed. If performed, the September, 2021, sampling event shall not 
occur sooner than 4 days after aerator cleaning. Aqua shall collect at least 40 lead 
and copper compliance samples from the approved sampling pool no sooner than 
thirty (30) days after the zinc orthophosphate treatment has been introduced to the 
UP System pursuant to Illinois EPA construction and operating permits. Every 
month thereafter during the July-December 2021 compliance monitoring period, 
Aqua shall perform monthly compliance sampling by collecting at least 20 
compliance samples each month. Once compliance sampling resumes, the 
requirement that at least 20 lead tap water non-compliance samples be collected 
from the approved compliance sampling pool sites shall cease. Upon meeting the 
lead action level for the six-month monitoring period (July-December, 2021), Aqua 
shall continue monitoring for lead and copper every six months by performing one 
compliance sampling event of at least 40 compliance samples each six month 
compliance monitoring period. 

In support of our SEP request, we also incorporate by reference in full the attached 
construction permit application. 

2 
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Aqua believes issuance of this SEP is appropriate and consistent with Section 39 of the 
Illinois Environmental Protection Act, 415 ILCS 5/1 et seq, applicable Illinois Pollution 
Control Board regulations and the LCR. As the Agency is aware, Aqua has been performing 
heightened sampling since detecting a lead action level exceedance in the University Park 
Water Supply System in June, 2019. During this period of time, Aqua has determined that 
the source of the lead is from customer-owned plumbing and/or fixture in certain homes 
served by the System. The lead is not from Aqua owned infrastructure or service lines. As 
a result of exceeding the lead action level, Aqua began performing the corrosion control 
treatment requirements of the LCR for the UP System. Aqua is in the process of installing 
the optimal corrosion control treatment and is seeking an adjustment to the treatment to 
address a subset of homes in the UP System where the lead has not stabilized. As EPA has 
recognized in the promulgation of the LCR, experience has shown that it generally takes 
several months after treatment has been installed and adjusted for the lead levels to 
stabilize. In fact, suppliers completing corrosion control treatment requirements are 
allowed to cease monitoring until after the System has installed the optimal corrosion 
control treatment specified by the State. This is because the main purpose of compliance 
sampling is to determine if the treatment is working and in this case, we already know an 
adjustment is needed. Requiring compliance sampling prior to and immediately after 
installing the adjusted treatment does not further the purpose of the LCR' s treatment and 
compliance pool monitoring scheme. Aqua does see value in collecting samples and has 
proposed an approach that recognizes the value of sampling but at the same time allows for 
a period of time (30 days) for the treatment to stabilize the lead sources in the remaining 
homes before compliance sampling resumes. 

We respectfully request that the Agency consider the issuance of a SEP by no later than July 
23, 2021. Monthly compliance sampling for the month of July must be collected no later 
than the week of July 23, 2021, if Aqua is to meet the mandate of the current Special 
Condition 6. We stand ready to work with the Agency on this request as needed to advance 
the Agency's consideration of this request. As always, we remain available at any time to 
discuss any aspect of our sampling and work in University Park. 

Sincerely, 

Melissa Kahoun 
Environmental Compliance Manager 

3 
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e ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
1021 NORTH GRAND AVENUE EAST, P.O. Box 19276, SPRINGFIELD, ILLINOIS 62794-9276 · (217) 782-3397 

JS PRITZKER, GOVERNOR JOHN J. KIM, DIRECTOR 

217/782-1724 

June 14, 2021 
SPECIAL EXCEPTION PERMIT 

Ms. Melissa Kahoun 
Environmental Compliance Manager 
Aqua Illinois Water Company 
1000 S. Schuyler Ave. 
Kankakee, IL 60901 

Re: Aqua IL University Park, IL1975030 
Optimal Corrosion Control Treatment Recommendation and Corrosion Control Study Report 

Dear Ms. Kahoun: 

On April 22, 2020, a Special Exception Permit was issued by the Illinois Environmental Protection Agency 
(Agency) that required additional information for purposes of reviewing the Optimal Corrosion Control 
Treatment (OCCT) recommendation for the Aqua Illinois - University Park community water supply. 
Aqua's final submittal in response to the Agency's April 2020 Special Exception Permit was received by 
the Agency on December.14, 2020. 

Pursuant to 35 Ill. Adm. Code 611.351(e), the Agency has six months after a supplier completes 
corrosion coritrol studies to make a determination on optimal corrosion control treatment. Accordingly, 
pursuant to 35 Ill. Adm. Code 611.351(c) and (e), the Agency has determined that additional studies, 
information and data are required before it can approve OCCT. 

Based upon the March 2021, April 2021, and May 2021 lead compliance sampling results, the Agency 
requests that Aqua investigate potential causes of elevated lead results in the compliance sampling pool 
during the current January- June 2021 monitoring period as compared to the July - December 2020 
monitoring period. The Agency requests that Aqua investigate th_e following issues in order to confirm 
the current corrosion control treatment under current water quality conditions, which include, but are 
not limited to: 

1. A comparison of water qualities since April 2020. What water quality variables have remained 
stable? What water quality variables have fluctuated? What are"the effects of fluctuating water 
quality variables, such as nitrate, on lead release? 

2. Is water temperature, or other non-traditional water qu_ality parameter variables, playing an 
important role in lead release or current corrosion control treatment? 

3. How do the corrosion control studies conducted by Aqua in 2019 need to be updated based on 
current water quality characteristics, as well as to assess any.seasonal variability? 

2125 5. First Street, Champaign, ll 61820 (217) 278-5800 
1101 Eastport Plaza Or., Suite 100, Collinsville, ll 62234 (618) 346-5120 
9511 Harrison Street, Des Plaines, IL 60016 (847) 294-4000 
595 S. State Street, Elgin, IL 60123 (847) 608-3131 

2309 W. Main Street, Suite 116, Marion, ll 629S9 (6181993-7200 
!H2 SW Washington Street, Suite D, Peoria, IL 61602 (309) 671·3022 
4302 N. Main Street, Rockford, IL 61103 (81S) 987-7760 

'-" 
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Aqua IL University Park, IL1975030 

Optimal Corrosion Control Treatment Recommendation and Corrosion Control Study Report 

June 14, 2021 
Page 2 

4. Is Aqua, or its retained expert, planning to conduct additional scale analysis to determine if the 

scales are changing? If not, please provide justification. 
5. What are Aqua's plans for collecting and analyzing debris from aerators both inside and outside 

of the compliance sampling pool? 
6. What are Aqua's plan to investigate differences in plumbing configuration for homes with 

elevated lead sample results? 

7. What other corrosion control studies/tests is Aqua, or its retained expert, currently performing 
or planning to perform? 

8. What are Aqua's plans to study whether a higher dose of orthophosphate or tighter limits on 
ranges for pH and orthophosphate is beneficial? 

9. The Agency requests that Aqua provide a spreadsheet of water quality hydrant network data for 
review on a quarterly basis in order to review water quality parameters in the distribution 
system. 

Please submit results from the requested investigations when available, but no later than October 31, 
2021. If additional time is necessary, Aqua may submit a written request for an extension of time to 
respond. 

Sincerely, 

David C. Cook, P.E. 
Manager, Permit Section 

. Division of Public Water Supplies 

cc: DPWS/FOS - Elgin Region 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

1021 ·North Grand Avenue, East; Post Office Box 19276; Springfield, IL 62794-9276 

Division of Public Water Supplies Telephone 217 /782-1724 

PUBLIC WATER SUPPLY CONSTRUCTION PERMIT 

SUBJECT: AQUA IL- UNIVERSITY PARK (IL1975030) 

Permit Issued to: 
Aqua Illinois 
1000 S. Schuyler 
Kankakee, IL 60901 

PERMIT NUMBER: 1020-FY2020 DATE ISSUED: April 17, 2020 
PERMIT TYPE: Plant Improvement 

The issuance of this permit is based on plans and specifications prepared by the engineers/architects indicated and 
are identified as follows. This permit is issued for the construction and/or installation of the public w~ter supply 
improvements described in this document, in accordance with the provisions of the "Environmental Protection 
Act", Title IV, Sections 14 through 17, and Title X, Sections 39 and 40, and is subject to the conditions printed on 
the last page of this permit _and the ADDITIONAL CONDITIONS listed below. 

FIRM: Cornwell Engineering Group 
NUMBER OF PLAN SHEETS: na 
TITLE OF PLANS: "Chemical Change Description" 

PROPOSED IMPROVEMENTS: 

***Switch to a phosphoric acid corrosion control chemical*** 

ADDITIONAL CONDITIONS: 

1. An operating permit is required before feeding phosphoric acid. 

2. The product must be NSF/ANSI 60 approved. 

fEPA-01v1s10N OP IIEC 
ORO$ ~ANAGEMEtfr 

RFlEASAl'l.E 

NOV 15 202I 

REVIEWER: EMI 

3. The minimum orthophosphate dose is 3 mg/Las PO4. The expected pH range is 7.4 to 8.0 at the 
Central Avenue Booster Station. Optimal Water Quality Parameter ranges will be set at a later date 
through a Special Exception Permit after meeting the lead action level in two six month monitoring 
periods. Based upon all the orthophosphate tests and pH readings collected throughout the service area, 
notify the Illinois EPA if more than 10 percent of values for either parameter in any single month are 
outside of the expected ranges. 

. . 
4. Monitor total chlorine, orthophosphate, pH, and alkalinity from at least nine locations a~ least once per 
week. The results must be sent to the Elgin Regional Office with the monthly operating reports. 

5. During April 2020 monitor for lead and copper from at least one location on a weekly basis. The 
wastewater treatment plant is an acceptable location for this special condition. 

IL 532-0168/PWS 065 Rev. 04-2007 
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Aqua IL University Park, IL1975030 
Chemical Change Desciption 
Permit no. 1020-FY2020 
Page2 

DCC: 

6. Collect at least 40 lead and copper samples from approved sample site locations twice during May 
2020, twice during June 2020, and monthly beginning in July 2020 until modified by a Special Exception 
Permit. The two sets May and June samples shall be divided by the 15th day of each month. Samples 
should be collected based upon highest past lead results and geographic representation: 

7. The Illinois EPA may alter any of these additional conditions at a later date through issuance of a 
Special Exception Permit: · 

8. There are no further conditions to this permit. 

cc: Cornwell Engineering Group 
DPWS/FOS - Elgin Regional Office 

IL 532-0168/PWS 065 Rev. 04-2007 

David C. Cook, P.E. 
Manager, Permit Section 
Division of Public Water Supplies 
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STANDARD CONDITIONS FOR CONSTRUCTION/DEVELOPMENT PERMITS 

ISSUED BYTHE ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

The Illinois Environmental Protection Agency Act (Illinois Compiled Statutes, Chapter 111-1/2, Section 1039) grants the Environmental Protection 
Agency authority to impose conditions on permits which it issues. 

These standard conditions shall apply to all permits which the Agency issues for construction or development projects which require permits under 
the Division of Water Pollution Control, Air Pollution Control, Public Water Supplies and Land and Noise Pollution Control. Special conditions may 
also be imposed by the separate divisions in addition to these standard conditions. 

1. Unless this permit has been extended or it has been voided by a newly issued permit, this permit will expire one year after this date of 
issuance unless construction or development on this project has started on or prior to that date. (See below) 

2. The construction or development of facilities covered by this permit shall be done in compliance with applicable provisions of Federal laws 
and regulations, the Illinois Environmental Protection Act, and Rules and Regulations adopted the Illinois Pollution Control Board. 

3. There shall be no deviations from the approved plans and specifications unless a written request for modification of the project, along 
with plans and specifications as required, shall have been submitted to the Agency and a supplemental written permit issued. 

4. The permittee shall allow any agent duly authorized by the Agency upon the presentation of credentials: 

a. to enter at reasonable times the permittee's premises where actual or potential effluent, emission or noise sources are located or 
where any activity is to be conducted pursuant to this permit. 

b. to have access to and copy at reasonable times any records required be kept under the terms and conditions of this permit. 

c. to inspect at reasonable times, including during any hours or operation of equipment constructed or operated under this permit, such 
equipment or monitoring methodology or equipment required to be kept, used, operated, calibrated and maintained under this permit. 

d. to obtain and remove at reasonable times samples of any discharge or emission of pollutants. 

e. to enter at reasonable times and utilize any photographic, recording, testing, moni.toring or other equipment for the purpose of 
preserving, testing, monitoring, or recording any activity, discharge, or emission authorized by this permit. 

S. The issuance of this permit: 

a. shall not be considered as in any manner affecting the title of the permits upon which the permitted facilities are to ~e located; 

b. does not release the permittee from any liability for damage to person or property caused by or resulting from the construction, 
maintenance, or operation of the proposed facilities; · 

c. does not release the permittee from compliance with the other applicable statues and regulations of the United States, of the State of 
Illinois, or with applicable local laws, ordinances and regulations; 

d. does not take into consideration or attest to the structural stability of any units or parts of the project; 

e. in no manner implies or suggests that the Agency (or its officers, agents or employees) assumes any liability directly or indirectly for any 
loss due to damage, installation, maintenance, or operation of the proposed equipment or facility. 

6. These standard conditions shall prevail unless modified by special conditions. 

7. The Agency may file a complaint with Board of modification; suspension or revocation of a permit: 

a. upon discovery that the permit application misrepresentation or false statements or that all relevant facts were not disclosed; or 

b. upon finding that any standard or special conditions have been violated; or 

. c. upon any violation of the Environmental Protection Act or any Rules or Regulation effective .thereunder as a result of the construction 
or development authorized by this permit. 

For Division of Public Water Supply Construction Permits, construction on this project, once started, may continue for four years before this permit 
expires. A request for extension shall be filed at least 90 day prior to the permit expiration date. 

IL 532-0168/PWS 065 Rev. 04-2007 
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OVERVIEW 

University Park (IL1975030) Construction Permit Application 

Chemical Change Description 

July 15. 2021 

Sealed by: 

David Cornwell 

Cornwell Engineering Group. Inc. 

712 Gum Rock Court 

Newport News, VA 23606 

(757) 873-1534 

1/1<1 IJ 
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11/>0{~, 
Aqua Illinois (Aqua IL) currently feeds phosphoric acid (H3PQ4) as a corrosion inhibitor for the 
University Park distribution system. The current product is supplied by Hawkins, Inc. (Roseville, 
MN) and contains 28 percent (by weight) of orthophosphate as PQ4, which is equivalent to 8.9 
percent as P. The product is fed into the distribution system at the Central Avenue Booster 
Station. 

The current feed system consists of a tank containing the ff3PQ4 product. The tank is on a scale 
for daily weight measurements. The product is pumped using a Grundfos pump into the pipeline 
entering the distribution system. The pump feed rate is controlled by SCADA based on a water 
flow meter and feedback loop to maintain the set dose of product ("flow pacing"). 

Aqua IL plans to switch from H3PQ4 to zinc orthophosphate (ZOP). The ZOP product is 
ANSYNSF Standard 60 approved and is available from many suppliers. The current plan is to 
obtain a product from Sterling Water Technologies, LLC (Columbia, TN), product CP 330S 
which can be described as a "I: IO Zn to PQ4 ratio" product, containing 34 to 36 percent 
orthophosphate as PQ4 (1 LI to 11.7 percent as P) and 2.5 to 4.0 percent zinc (Zn). However, any 
vendor providing a similar product may be used. There will be no change to the tank, scale, 
pump. or feed system located at Central A venue Booster Station. 

fRfE(CfEllVfED 
JUL 16 2021 

Div. of Public Water Su I' 
Illinois EPA PP res 

1 
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DISCUSSION 

The proposed future target conditions (pH and ZOP dose), laboratory study results, and other 
related information is summarized below. 

Target pH and orthophosphate residual 

The current target orthophosphate residual is 2'.:3 mg/L as PO4. Aqua IL proposes to continue the 
same 2'.:3 mg/Las PO4 limit. Tests are ongoing to evaluate zinc affects on harvested pipe. 

The current pH target for water distributed in University Park is 7.4 to 8.0, as currently permitted 
by IEPA. The proposed future pH limits are identical. Theoretical pH calculated using RTW 
indicates similar predicted pH from adding H3PQ4 as from adding 1: 10 ZOP (modeled as H3PQ4 
and 1: 10 doses of zinc sulfate (ZnSO4)). So, pH results may be similar with ZOP as with H3PQ4_ 
However, ~nder conditions where ZOP doses above 4 mg/L as PO4 are needed to keep pH under 
8.0, then pH adjustment with acid may needed (see discussion below). ✓ 

Table 1 show results of laboratory studies using Kankakee treated surface water with alkalinity 
and pH adjusted with a combination of NaHCO3, NaOH, and H2SO4 to achieve the pH and 
alkalinity targets noted in the table, and pH measured after adding either 3 or 4 mg/Las PO4 
using the ZOP product outlined earlier (CP330S from Sterling). These results suggest that some 
acid feed may be needed if the ZOP dose is limited to 4 mg/L. If that is the case, Aqua IL will 
submit a future revised permit request to IEPA, as needed. 

Table 1 
Measured pH change in the laboratory for Kankakee treated surface water samples 

adjusted to alkalinity and pH and then dosed with 3 and 4 mg/L as P04 doses of ZOP 

Date Alkalinityt Measured pHt 
(2021) mg/L as CaCO3 before ZOP after ZOP after ZOP Notes 

(3 mg/L) (4 mg/L) 
7/8 46.6 8 7.5 7.4 
7/9 60 8.3 7.6 7.6 High alkalinity condition 
7/9 55 8.3 7.6 7.6 
7/8 50 8.4 7.6 7.5 Typical condition 
7/9 60 8.8 8.1 8 Highest observed pH/alkalinity in UP 
7/8 61 9.1 8.7 8.6 Highest pH/alkalinity in Manteno 

t Kankakee treated surface water was adjusted to pre-ZOP pH and alkalinity values 
indicated in the table, and then dosed with ZOP. The alkalinity was adjusted with 
NaHCO3, the pH with H2SO4 and NaOH, and the ZOP product was CP330S. The 
ZOP doses are in mg/Las PO4 
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Justification for switch from HJP04 to ZOP 

Figure 1 compares the current pH before and after H3PQ4 addition as well as orthophosphate 
residual, average NO3· , and 90th percentile lead. Aqua IL bas postulated that fluctuations in 90111 

percentile lead. especially periods when lead appears not to be stable in certain homes, is related 
to the presence of 1itrate (NO:i") ana that adoing z inc (Zn) can attenuate these conditions. After 
switching to phosphoric acid in April 2020, the pH and orthophosphate residual have been 
maintained within target levels. 

9oth Percentile Lead vs. Nitrate vs. pH-Ortho at UP 

-<>-90 percentile Lead -o- NO3-Avg pH-pre Ortho --pH at UP-437 -o-Ortho at UP-437 

400 10.0 
~o ~5 
360 Switch co H,PO, 9. 0 
~o 8~ 
~o 8.o 

~ 300 7.5 
"a, 280 7.0 
2: 260 6.5 
~ 240 6.0 
~ 220 5.5 
~ 200 5.0 
~ 180 4.5 
!: a, 160 4.0 
a. 140 3.5 
~ 120 3.0 
a, 

100 25 
80 2.0 
60 1.5 
~ 1~ 
20 Q5 

0 L----~--- -------~.....:::.~~::::..:..------1 0.0 

nme 

0 

€ 
0 
'O 
C 
(IJ 

:r: 
0. 

i 

Figure 1 pH before H3PQ4 addition, orthophosphate residual and pH after HJP04, and 90111 

percentile lead and average nitrate (NQ3·) in University Park 

Note: This graph shows some nitrate data <3 mg/Las N , and this level of nitrate addition did not 
cause s ignificant lead release compared to the contro l in the 20 19 Virginia Tech study (see 
below). 

In July 20 19, Dr. Edwards from Virginia Tech conducted a laboratory coupon experiment to 
study galvanic con-osion on new lead solder using Kankakee WTP water. The results were 
summarized and submitted as a part of the OCCT study in 2019. The experiment mainly focused 
on testing the effects of chloride to sulfate mass ratio (CSMR) and various corrosion inhibitors. It 
is concluded that t~ sl1.ort duration o CSMR increase up to 0.9 in Kankakee water shou@ not 
cause significant galvan ic corrosion on new lead solders. A scenario was designed to test the 
effect of nitrate on galvanic corrosion of new lead solder by adding additional 3 mg/L of nitrate 
as N. This level of nitrate add ition did not cause significant lead release compared to the Control. 

3 
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It is important to note that there is very little research on the subject of nitrate induced galvanic 
corrosion of leaded solders. (Oliphant 1983, Nguyen 2011 ) In the Spring of 202 1, nitrate as high 
as 8.1 m g/L was Qbsesved at the Kankakee WTP and nitrate up to 6. 7 mg/L was neasured at 
hydrants wifhin the UP distribution system. After review of all available data of the UP system 
and the testing conditions of the 201 9 experiment, Aqua IL and Dr. Edwards decided to study the 
short-term effect of higher levels of nitrate on corrosion of leaded solder. 

The experiment is a dump and fill lead solubility test using new copper coupons connected with 
a 50:50 mixture of lead (Pb) and tin (Sn) solder. The goal was to: (1) examine if high nitrate in 
Kankakee water could cause galvanic corrosion on new lead solders; and (2) test if adding Zn 
and PO4, could mitigate the galvanically induced lead corrosion on new materials from the 
presence of spiked NO3-. 

The new coupons were first acclimated for one week with University Park local groundwater, 
then one more week with treated surface water from Kankakee. These accl.imated coupons were 
then exposed to the conditions li sted in Table 2 using treated surface water from Kankakee. The 
target p prior to exposure for all these coupons was adjusted to 7.6. The--chloramine residual 
was not adjusted from the levels as received from Kankakee. All coupons, except the Control, 
were dosed with 5 mg/L as N additional NO3-. The NO3- in the water shipped to Virginia Tech 
changed naturally over time as follows: a) day 1-7 = 7.7 mg/L as N, b) day 8-12 = 6.3 mg/L as 
N, and c) day 13-1 9 = 2.9 mg/L as N. As noted in Table 2, all conditions studied, except the 
contro l, were spiked with additional nitrate (5 mg/L as N), resulting in total (spike+ background) 
nitrate from 7.9 to 12. 7 mg/Las N. Lead results from these studies to date are shown in Figure 2. 

Dr. Edwards reports that zinc orthophosphate looks promising. These studies are still in progress, 
and tests on harvested pipes with spiked nitrate were also initiated. 
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Table 2 
Conditions for testing of new coupons with Pb/Sn solder - June 2021 

Label 

Control 
N03- only 
N03- and P04 
NOJ-, Zn, and P04 
NOJ- and Zn 
NOJ- and N02-

Control 
N03- only 
N03- and P04 
NOJ-, Zn, and P04 
N03- and Zn 
NOJ- and N02-

Control 
NOJ- only 
N03- and P04 
N03-, Zn, and P04 
N03- and Zn 
N03- and N02-

5 

Additives (and dose) 
Orthophosphate Zinc 

(P04-3) (Zn) 
(rng/L as P) (mg/L) 

Day I to 5 

0.1 
0.1 4 

4 

Day 6 to 12 

2 
2 0.5 

0.5 

Day 13 onward 

7 

0.33 
0.33 

Day 

N itrate Nitri te 
(N03) (N02) 

(rng/L as N) (rng/L as N) 

12 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

0.5 

0.5 

0.5 

■ Control ■ High N03 ■ Ortho ■ Zinc Ortho Zinc ■ High N03 + N02 

19 

Figure 2 Lead results from testing of new copper coupons with Pb/Sn solder - in progress 
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Studies conducted by the Cornwell Engineering Group (Cornwell) comparing ZOP to other 
orthophosphate-containing products are shown in Figure 3 (H3PO4) and Figure 4 (ZOP) using 
lead coupons. Dump/fill studies are shown in Figure 5 through Figure 8. The results were similar 
for all studies no matter what orthophosphate source was used, except for a couple pipes on ZOP 
(Figures 7 and 9). Especially Figure 8 showed high lead results with ZOP. It isn' t known if that 
is due to ZOP or a function of the pipe tested. 

Cornwell is in the process of starting additional harvested pipe studies targeted to investigate 
lead solubility in University Park harvested materials with and without spiked nitrate. These will 
be tested with the CP330S 1: 10 ZOP proposed for University Park above. The tests will include 
ZOP doses of 3 mg/Las PO4. Four conditions will be tested, including ZOP with no spiked 
nitrate to see if Zn upsets scales, and the same doses spiked with 8 mg/L as N nitrate to see if Zn 
has a beneficial affect at high nitrate. Straight orthophosphate will also be tested with spiked 
nitrate as a comparison. Finally straight orthophosphate will be tested at 8 mg/L to see if the high 
PO4 affected scales. 
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-<;>-1.0 mg/L - 2.0 mg/L -e-3.0 mg/L 
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Figure 3 Coupon results from testing of new lead coupons with ff3pQ4 (doses are mg/L as 
P04) 
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Figure 4 Coupon results from testing of new lead coupons with ZOP ( doses arc mg/L as 
P04) 
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Figure 5 Lead solubility dump/fill studies with harvested pipe comparing 3 mg/L as PO4 
doses of a 90/10 ortho/poly blend, ZOP, and neutralized orthophosphate 
(NaH2PQ4) 
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Figure 6 Lead solubility dump/fill studies with harvested pipe comparing 3 mg/L as PO4 
doses of a 90/10 ortho/poly blend to ZOP 
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BLK(Ortho) U(ZlncOr1tlo) 
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Figure 7 Lead solubility in dump and fill harvested pipe from--in University 
Park - Ortho (ff3pQ4) versus Zinc ortho (ZOP) at 3 mg/L as P04 doses 
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Figure 8 Lead solubility in dump and fill harvested pipe from -in University Park 
- Ortho (HJP04) versus Zinc ortho (ZOP) at 3 mg/Las P04 doses 
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WQP Monitoring 

After the switch to ZOP, the WQP monitoring is expected to be maintained as under present 
conditions, including the following: 

• Orthophosphate will continue to be monitored daily at the Central Avenue Booster 
Station at or near the point of entry. Pump Station pump flow data are continuously 
recorded in SCADA. 

• One day per week the following parameters will continue to be monitored at nine 
locations in University Park: 

o Free Chlorine 

o Total Chlorine 

o Monochloramine 

o Free ammonia 

o Orthophosphate 

o pH 

o Alkalini ty 

• These are monitored as part of the WQPs for lead and copper CCT. These and other 
University Park monitoring locations will continue to be monitored to fulfill other 
requirements, including RTCR, DBPR, LCR (lead and copper), etc. as outlined in 
previous Aqua IL sampling plans for University Park. In addition, a Nitrification Action 
Plan, including routine monthly, weekly, and daily monitoring will be submitted for 
IEPA review. This wi ll include monitoring for monochloramine and total chlorine 
residuals, free ammonia, etc. 

SUMMARY 

Aqua IL is requesting IEPA approval of the switch to the I :10 ZOP product noted above 
(CP330S from Sterling) to be fed at 2:3 mg/Las P04, with pH to be targeted between 7.4 and 8.0. 

Tests are ongoing to evaluate zinc affects on harvested pipe. 
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• Recently observed elevated river nitrate levels from farm runoff is coinciding with lead 
level increases in certain homes that have not recovered. Recent river nitrate levels were 
extremely high making the trend more apparent. 

• Dr. Marc Edwards and Virginia Tech continue to run new experiments and will update the 
technical team today on most recent resu lts. 

• Work is occurring in parallel by Dr. David Cornwell shows a 10:1 zinc sulfate supplemented 
orthophosphate product can achieve the same seasonal pH control as the existing 
orthophosphate 

• Based on this new and unprecedented information and the recent lead data/trend, Aqua 
will request to supplement the current orthophosphate to a zinc orthophosphate inhibitor 
as a further protective measure targeting nitrate galvanic attack. 

Presentation Contains Results Still Under Review 
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Nitrate vs. CSMR 
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Chloride, Sulfate, & CSMR 
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High CSMR in Prior Experiments by Virginia 
Tech Had No Impact on Lead Release {2019) 
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Chlorine, Alkalinity, and pH Were Stable the Past Year 
Presentation Contains Results Stil l Under Review 
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Chlorine, Alkalinity, and pH Were Stable the Past Year 
Presentation Contains Results Still Under Review 
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Dr. Marc Edwards and 
Virginia Tech Experiment 
Presentation 

R 000420 

• Coupon Tests with High Nitrate 
Water 

• Harvested Pipe 
- Fill and Draw 

Presentation Contains Results Still Under Review 
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Recap - Zinc Ortho Worked Better In Higher Nitrate Situations 

Virginia Tech / Edwards University Park Coupon Experiment 
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Next Steps 

• Aqua will make request to switch to Zinc Orthophosphate to 
provide added and accelerated protection for certain homes that 
are not yet responding 

• Request likery within 1 week 

• We respectfully seek State expedited review 

• When Aqua requests the switch to supplement the existing 
treatment, Aqua will also be seeking a modification to the permit 
sampling regime consistent with the recognition that treatment 
can take several months before lead levels stabilize. Monthly 
compliance sampling for the remainder of the 6 month period 
will begin 30 days after the supplemented treatment is installed. 
During the period of time prior to installation, Aqua will collect 
non-compliance samples at 25 sentinel sites monthly within the 
compliance pool and customer requested sampling will continue. 

Presentation Contains Results Still Under Review 
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University Park Nitrate 
Experiments 

July 14th, 2021 

Presentation Contains Data/Results Still Under Review 
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Current Study 

• New copper coupons with 50:50 
lead-tin solder 

• Conditioned for 1 week with 
groundwater, then 1 week with 
Kankakee 

• Coupons tested, selected to minimize 
relative standard deviation and sorted 
into 6 statistically similar groupings 

• Changed water to create 6 different 
conditions (n=15) 

Water 
Conditions 

Control 

High NO3 

Ortho 

Zinc Ortho 

Zinc 

High NO3 + 
NO2 

Phosphate 

0.10-2 mg/LP 

0.10-2 mg/LP 

Zinc N03 

+5 mg/L N 

+5 mg/L N 

0.33-4 mg/L +5 mg/L N 

0.33-4 mg/L +5 mg/L N 

+5 mg/L N 0.5 
mg/L N 

*Phosphate was 0.10 mg/LP for the pt 5 days, then 2 mg/ L for a week. 
Final target dose was 1 mg/ LP. 
**Zn was a conditioning dose of 4 mg/L for the pt 5 days, t hen 0.5 
mg/L for a week, and the fina l maintenance dose was 0.33 mg/L. 

Presentation Contains Data/Results Still Under Review 
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Water Quality 
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University Park Coupon Experiment 
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Residence Pipe Experiment 
• 13 old copper pipes split into 2 

groups: 
• No visible lead solder (n=8) 

• Visible lead solder (n=S 

• Pipes conditioning in Kankakee 
water + 1 mg/L P 

• Running most recent data w/ 
aggressive 20% acid digestion 

~--= 

No visible solder Visible solder 
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Presentation Contains Data/Results Still Under Review 
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Pipes: Visible solder 
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Experiment Plan Going Forward 

• Coupons will continue receiving treatment

• Testing pipes from residence 

• Digestion with 2% nitric acid (more than EPA protocol) did not fully dissolve
particles

• More aggressive digestion with 20% nitric acid �nd 20 hrs heat

• If remaining particles have lead, the actual lead may be greater than
preliminary data shown

Presentation Contains Data/Results Still Under Review 
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Summary 

• This case is the first of its kind 
• Relatively short-term changes in nitrate and sulfate are hypothesized to be 

exacerbating corrosion 

• Possible interaction between nitrate+ CSMR 

• Large chunks of solder detaching ar~ contributing to high lead 

• Zinc orthophosphate looks promising based on preliminary data 

Presentation Contains Data/Results Still Under Review 
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DIVISION OF PUBLIC WATER SUPPLIES- PERMIT TRACKING SYSTEM 

DATA PROCESSING SHEET- PERMIT DATA 

PWS Engineer: DCC July 16, 2021 

System Number: IL1975030 Log Number: 2022-0071-0 

System Name: AQUA ILLINOIS-UNIVERSITY PARK 

Permit Type: CONSTRUCTION 

Construction Type: PLANT IMPROVEMENT 
--~ -~-- >~--= -~-

Permit Subtype: NONE ~-----~ -~--- -

New System: No Yes or No 

Variance: No Yes or No 

Emergency: No Yes or No 

Sample Restriction: No Yes or No 

Algaecide 

Construction 
Not Classified 

Preliminary Plans 

Aquatic Pesticide 

Loan 

Non-Pennit 
Fee Due 

Both Plant Improvement Water Main 

As Built Operating As Built Approval 

As Constructed Plans None 

Population Increase: 

Number of Operating Permits 

No Final Operating Permit Yes or No 

Extensions Granted 

Project Name: University Park Booster Station - Chemical Feed Change 

Consulting Cornwell Engineering Group 
Firm Name: 712 Gum Rock Court 

Newport News, VA 23606 

Permit Status: L 

Application 
Received: 7/16/2021 

Denial Date: 

Waiver Date: 

I I 

I I 

D Fee Requirements Met 

Fee Type Pay Amount 

IL532-1764-PWS163 (Rev. 8/14/2007) 

System AQUA ILLINOIS-UNIVERSITY PARK 
Address: 1000 S. SCHUYLER A VE. 

KANKAKEE, IL 60901 

Logged 
Denied 

Grant Date: 

PFD Date: 

Granted Granted After Denial 

PFD Denial No Pem1it Required 

I I 

I I 

PFD Addressed: 

@ Fee Exemption 

I I 

Check Record Number Payment Received 



R 000435• Illinois EPA FOIA Exemption Reference Sheet 

AgencylD: 170001436845 

Bureau ID: W1970720001 

Media File Type: WATER 

Site Name: Aqua Illinois University Park PWS 

Site Address1: 24650 S Western Ave 

Site Address2: 

Site City: University Park State: IL Zip: 60466-

This record has been determined to 

be partially or wholly exempt from 
public disclosure 

Exemption Type: 

Redaction 

Exempt Doc#: 16 Document Date: 8/3/2021 

Document Description: APPLICATION FOR OPERATING PERMIT 

SID: 25578 

Staff: EMI 

Category ID: 03C Category Description: PWS PLANT IMPROVEMENT PERMIT Exempt Type: Redaction 

Permit ID: 0071-FY2022 Date of Determination: 11/29/2021 
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Illinois Environm~ntal Protection Agency 

1Q21 North Grand Avenue East • P.O Box 19276 • Springfield • Illinois • 62794-9276 • (217) 782-3397 

Division of Public Water Supplies, Permit Section 
Appllcatlon for Operating Permit 

Ttt,s form m1y be completed online. • copy sewd /oca/ly 1nd pn11ted before it 1$ $ir,Md. You may erso complete e pnnted co,,y m1nu1//y Subm,t the comple,.d 

and S/9"ed f«m to ~ lltlnoit IPA, Olvlaion of Put,llc Weter Sup11U••• Permit S«tJon 81 "'• eddtess /isled allow 

fae1l1ty Name Aqua Illinois. University Park 

Address 1 1000 S Schuyler 

Fac1hty 10 IL 1975030 --------
Construction Permit No 0071•FY2022 

Address 2 

City Kankakee 

County\MII 

State: IL Zip Code: 60901 

Permit Type Plant Improvement 

Date Permit Issued July 30. 2021 -----
------------

Pro Jee t Tille University Park Booster Station• Chemical Feed Change 

Firm Name Cornwell Engineering Group 

~roj•ct Statue:~1nal Application Requirements (check when complete): . 

0 Partial O Pe<mit Number Facility Number, and Fac1l1ty ~ame identified on the Lab Report(s) 

O Sample results attached 10 the Application. 

Part,al A. 8. C. etc. (If a new we'I was eanstruded. pro'Ade a copy of lhe sample results 
as requited by Section II, Pa11 9 of lhe c.1 a,,ptleat,ont 

If you select Partial, you must also submit the followlng Items: 

O Cover letter describing which ~eetions were completed 

O General project layout plans. 

O For water main projects. identify the length the Partial. 

Oate·ot Projeet Completton: ~ · 4, ~ ~ \ (Provide the date construction wu wfflj)feled on Ille protect or part al) 

Certified 0 

LF 

Name: Class1ficat10n Class A Number. ~0313 tSl ~ 

Telephone Email(opt1onal) DM tc"()c..v\\: <i)Q.~µ4a..n,~f1 (:C\,_.C:~ 

Owner of the Completed Project: 

Name A~t.A ru,flo,s . }-{elisSA. /.i1io~ Title Co¥1ar1,e J.(4,u~w· Teleph~ne _'if?. /pl'-(. Jb3,)_ 
Address ICCO S ~hu::4 (er Av~ City K'1okc,kee. State .IL Zip Code: ~D'10 I 

The Owner hereby certifies that lhe prqect named and descnbed hes been constructed 1n accordance wrlh ~ ans and specd1catroos 
approved by the Illinois f PA See ,nstruct,ons to, further information For Verbal Approvals please cal! 217 •782-1724 

/'1~j;/t!{;Personnel~noture 
Any person who llnowingly makes a false. ncUtlous, or fraudulent material statement. orally or In writing, to the llllnols EPA commits 

a Class , felony. A second or subsequent oHens. att•r conviction Is• Class 3 f•lony. 1415 ILCS 5/"(h)J 

fhll operelng pom,11 ____ 0_01_,_-FY....,20_2_2 __ _ 
FOR IEPA USE 0~ 

bsued on AUG O 3 
,. • ....,. "'""..., "' ........ -~, ........ c~~ .... ,., .. .,,,, 

avid • PE 

ll s32.ouo 
PWS 037 Rev 1012019 

Manager. Permit SeetiOn 
Division of Put.lie Water Supplies 

App/1callon for Operating Permit 

,, valtd until revoked. 
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l 

Cook. David 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Melissa, 

The operating permit is attached. 

David Cook, P.E. 
Manager, Permit Section 
Division of Public Water Supplies 
217/782-1724 . 
David.Cook@lllinois.gov 

12'L'f& 
\8)blliil 

Cook, David 
Tuesday, August 3, 2021 8:07 AM 
Kahoun, Melissa A 
RE: Application for Operating Permit - University Park 
0071-FY2022.pdf 

From: Kahoun, Melissa A <MAKahoun@aquaamerica.com> 
Sent: Monday, August 2, 2021 5:06 PM 
To: Cook, David <DAVID.COOK@lllinois.gov> 
Subject: [External] Application for Operating Permit - University Park 

David, 

Please see the attached Application for Operating Permit for the change in chemical feed for Aqua's University Park 

Water System - IL1975030. We are hoping to have this approved quickly. I put the original in the mail and had it 
overnighted to your attention. 

Thank you, 

AOUA_ 
~ 

Melissa Kahoun 
Environmental Compliance Manager 
Aqua Illinois and Aqua Indiana, Inc. 
1000 S. Schuyler Ave 
Kankakee, IL 60901 
0: 815.614.2032 M:815.922.5150 

000 

1 



R 000438ILLINOIS ENVIRONMENT AL PROTECTION AGENCY 
1021 North Grand Avenue, East; Post Office Box 19276; Springfield, IL 62794-9276 

Division of Public Water Supplies Telephone 217 /782-1724 

PllBLIC \\'ATER SUPPLY CONSTRUCTION PERMIT 

SUBJECT: AQUA IL - UNIVERSITY PARK (IL I 975030) 

Permit Issued to: 
Aqua Illinois -
I 000 S. Schuyler 
Kankakee. IL 60901 

PERMIT NUMBER: 007 t-FY2022 DATE-ISSUED: July 30. 2021 
PERMIT TYPE:;: Plant Improvement 

The issuance of this pem1it is based on the Application for Constrnction Permit and supporting documents prepared 

bv the en!!ineers/architects indicated and are identified in the ADDITIONAL CONDITIONS. This permit is issued 
. - . 

for the construction and/or installation of the public water supply improvements described. in accordance \Vith the 

provisions of the --Environmental Protection Act (Act)". Title IV. Sections 14 through 17. and Title X. Sections 

39 and 40. and is subject to the conditions printed on the last page of this permit and the:- ADDITIONAL 

CONDITIONS listed below. 

FIRM: Cornwell Engineering Group 
NUMBER OF PLAN SHEETS: na 
TITLE OF PLANS: ··University Park Booster Station - Chemical Feed Change'· 1EPM>1V1s1ow oF 11eco1t0s MANAGEMENt 

PROPOSED IMPROVEMENTS: 

***Switch to a zinc orthophosphate corrosion control chemical*** 

ADDITIONAL CONDITIONS: 

NOV 2 9 2021 

REVIEWER: EMI 

I. An operating pem1it is required before feeding zinc orthophosphate. (Section I 8 of the Act 415 ILCS 

5/ I 8. 35 Ill. Adm. Code 602.300) The issuance of an operating permit 007 I-FY2022 for zinc 

orthophosphate replaces the additional conditions in construction permit I 020-FY2020. 

2. The product must b~ NSF/ ANSI 60 appro\ed and contain a I: IO Zn to PO-1 ratio. (Section 18 of the 

Act 415 ILCS 5/18. 35 Ill. Adm. Code 602.114. 604. I 05{g) and Chemical Change Description dated July 

I 
- JQ-, I) . . . .•t _, __ , : 
). - - . . . ., ~ . 

3. Optimal Water Quality Parameter (OWQP) ranges \Viii be set after the community \Vater supply meets 

the lead action level in two consecutive six-month monitoring periods.The orthophosphate dose and 

residual shall be a minimum of 3 mg/L as PO-1. The pH range shall be 7.4 to 8.0 at the Central A venue 

Booster Station. The zinc range shall be 0.3 - 0.4 mg/L.. Notify the Division of Public Water Supplies. 

Permit Section staff if results are outside of these ranges in two consecutive weeks of water quality 

monitoring. (Section 18 of the Act 415 ILCS 5118. 35 Ill. Adm. Code 602.114. 611.351 (e) and the 

Chemical Change Description dated July 15. 2021) 

IL 532·0168/PWS 065 Rev. 04·2007 



R 000439
Aqua IL University Park, IL 1975030 
University· Park Booster Station - Chemical Feed Change 

Permit no. 0071-FY2022 
July 30, 2021 
Page 2 

4. Water quality monitoring must be conducted for the Aqua Illinois - University Park community water 

supply as described below and results submitted for each month to david.cook@illinois.gov within I 0 

days after the last day of the month. The submissions must include all water quality parameter 

monitoring done during the month including any monitoring not mentioned here. 

The minimum water quality monitoring parameters, locations, and frequencies are as _described in the 

Chemical Change Description dated July 15, 2021. The Chemical Change Description includes daily 

monitoring for flow and orthophosphate at the Central A venue Booster Pump Station and weekly 

moni~oring at nine locations for free chlorine. total chlorine, monochloramine. free ammonia, 

orthophosphate, pH, and alkalinity. In addition, weekly monitoring at nine locations is required for 

chloride. sulfate, CSMR (calculated value). nitrite, nitrate, iron, manganese. zinc, and Total Organic 

Carbon (TOC). 

Any water quality parameter monitoring conducted must be reported in a spreadsheet. The data are 

needed to set Optimal Water Quality Parameter (OWQP) ranges. This additional condition expires after 

the community water supply meets the lead action level in two consecutive six-month monitoring 

periods. This is in addition to any monthly operating report requirements submitted to the Elgin Regional 

Office pursuant to Ill. Adm. Code, Title 35, Subtitle F, Section 604.165. (Section 18 and 19 of the Act 

415 ILCS 5/18 & 19. 35 Ill. Adm. Code 602.114. 604.140. 6 I I .352(t) and the Chemical Change 

Description dated July 15, 2021) 

5. Water quality monitoring must be conducted for the Aqua Illinois - Kankakee entry point to the 

distribution system as described below and results submitted to david.cook@illinois.gov within IO days 

after the last day of the month. The submissions shall be limited to these parameters at this location: pH. 

alkalinity, chloride. sulfate. CSMR (calculated), nitrite, nitrate, and TOC. The specified water quality 

parameters that are monitored must be reported in a spreadsheet. This additional condition expires after 

the community water supply meets the lead action level in two consecutive six-month monitoring 

periods. This is in addition to any monthly operating report requirements submitted to the Elgin 

Regional Office pursuant to Ill. Adm. Code, Title 35, Subtitle F, Section 604.165. (Section 18 and I 9 of 

the Act 415 ILCS 5/18 & 19, 35 Ill. Adm. Code 602. l l 4 and 6 l l.352(f}) 

6. Collect between 40 and 60 lead compliance samples from approved individual sample site locations 

c;ach month beginning 30 days after the issuance of the operating permit for this project. Consideration 

should be given based upon highest past lead results and geographic representation. Consideration should 

also be given to sampling when CSMR and nitrate results are the highest for the month, typically 

follo\.ving rain events. (Section 18 and 19 of the Act 415 ILCS 5/18 & 19, 35 lit. Adm. Code 602.114. 

60 l. l 0 l. 6 I l .352(f) and the Chemical Change Description dated July 15, 2021) 

IL 532-0168/PWS 065 Rev. 04-2007 



R 000440Aqua IL University Park. IL 1975030 
University Park Booster Station - Chemical Feed Change 

Permit no. 0071-FY2022 
July 30, 2021 
Page 3 

cc: 

7. The permit approval is for the Application. Schedule D. and the Chemical Change Description sealed 

by David Cornwell, PhD, P.E. that were received on July 16, 2021. The Aqua University Park Technical 

Response Team Pov,:erPoint,._ID, presentation dated July 14. 2021 and the ~niversity Park Nitrate 

Experiments presentation dated July 14. 2021 were also review..:d. 

Cornwell En°ineerin° Group e e 

DPWS/FOS - Elgin Regional Office 
DWPC/Permit Secti'on 
DWPC/Standards Section 

David C. Cook. P.E. 
Manager. Permit Section 
Division of Public Water Supplies 

IL 532·0168/PWS 065 Rev. 04·2007 



R 000441STANDARD CONDITIONS FOR CONSTRUCTION/DEVELOPMENT PERMITS 

ISSUED BY THE ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

The Illinois Environmental Protection Agency Act (415 ILCS 5/39) grants the Environmental Protection Agency authority to impose conditions 

on permits which it issues. 

These standard conditions shall apply to all permits which the Agency issues for construction or development projects which require permits 

under the Division of Water Pollution Control, Air Pollution Control, Public Water Supplies and Land Pollution Control. Special conditidns may 

also be imposed by the separate divisions in addition to these standard conditions. 

1. Unless this permit has been extended or it has been voided by a newly issued permit, this permit will expire one year after this date 

of issuance unless construction or development on this project has started on or prior to that date. 

2. The construction or development of facilities covered by this permit shall be done in compliance with applicable provisions of Federal 

laws and ·regulations, the Illinois Environmental Protection Act, and Rules and Regulations adopted the Illinois Pollution Control 

Board. 

· 3. There shall be no deviations from the approved plans and specifications unless a written request for modification of the· project, 

along with plans and specifications as required, shall have been submitted to the Agency and a supplemental written permit issued. 

4. The permittee shall allow any agent duly authorized by the Agency upon the presentation of credentials: 

a. to enter at reasonable times the permittee's premises where actual or potential effluent, emission or noise sources are located 

or where any activity is to be conducted pursuant to this permit. 

· b. to have access to and copy at reasonable times any records required be kept under the terms and conditions of this permit. 

c. to inspect at reasonable times, including during any hours or operation of equipment constructed or operated under this permit, 

such equipment or monitoring methodology or equipment required to be kept, used, operated, calibrated and maintained under 

this permit. 

d. to obtain and remove at reasonable times samples of any discharge or emission of pollutants. 

e. to enter at reasonable times and utilize any photographic, recording, testing, monitoring or other equipment for the purpose of 

preserving, testing, monitoring, or recording any activity, discharge, or emission authorized by this permit. 

5. The issuance of this permit: 

a. shall not be considered as in any manner affecting the title of the permits upon which the permitted facilities are to be located; 

b. does not release the permittee from any liability for damage to person or property caused by or resulting from the construction, 

maintenance, or operation of the proposed facilities; 

c. does not release the permittee from compliance with the other applicable statues and regulations of the United States, of the 

State of Illinois, or with applicable local laws, ordinances and· regulations; 

d. does not take into consideration or attest to the structural stability of any units or parts of the project; 

e. in no manner implies or suggests that the Agency (or its officers, agents or employees) assumes any liability directly or indirectly 

for any loss due to damage, installation, maintenance, or operation of the proposed equipment or facility. 

6. These standard conditions shall prevail unless modified by special conditions. 

7. The Agency may file a complaint with the Board for modification, suspension or revocation of a permit: 

a. upon discovery that the permit application misrepresentation or false statements or that all relevant facts were not disclosed; or 

b. upon finding that any standard or special conditions have been violated; or . 

c. upon any violation of the Environmental Protection Act or any Rules or Regulation effective thereunder as a result of the 

construction or development authorized by this permit. 

IL 532-0168/PWS 065 Rev. 04-2007 
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Operating Permit Review Sheet 

Permit No.: Oocl- fY2ozz_ Today's date: 

Facility: Atu.AA ..Tt.1.•Noi$ - (.)N,vE R.s,ry' PH-.:: .5L..t<=17Se3o 
I 

1. Project type: W.M. &) 
a.~or Partial 

W.M.E. & P.I. 

WM: -----
If partial, 

i. Section Length of Partial: ____ _ 

ii. Submitted map clearly showing portion covered by the partial project(•> __ 

b. Special Requirements ~ v 
2. Project specifications: 

a. Project completion date indicated is after the construction permit issue date ✓ 

b .. Correct certified operator ✓ Correct certification class ./ (for plant improvements) 

c. Correct owner signature ✓ Original ov,raer si.gttatttre-_ 

3. Water Main Replacement: ,vA 

a. Lead notification condition on construction permit __ 

i. Box will be checked on General info tab of permit database 

ii. Applies to water main replacement construction permits issued after May 1, 2016 
. . 

b. Verification made to Agency that notification made ---
i. Warning about lead containing sediment ---

11. Tips on not consuming lead "contaminated" water: flushing, clean faucet ·aerator __ _ 

iii. Dangers of lead and children ---
4. Lab Report: NA 

a. Facility name· listed __ Facility# listed __ Permit# listed __ 

b. Sampling Method: MF MT COLILERT 

c. Specific bacteriological report requirements 

1. site(s) __ sampl_e(s) each __ 

24 hours apart __ 

sufficient Ch residual 

no disinfection required __ 

ii. location of each sample shown on submitted map(*) __ 

5. Verbal Authorization (if applicable): 

a. NAME (initials) OF PERSON PROVIDING AUTHORIZATION--"/)<.-<--____ _ 

b. DATE OF VERBAL AUTHORIZATION . _'zJ3fac>'2-1 
.-_~ .Y > 

NOTES: 



University Park 
Technical Update

October 29, 2021

CONFIDENTIAL/CONTAINS SENSITIVE INFORMATION AND 
PRELIMINARY DATA UNDER REVIEW

R 000443



Agenda

• Switch to zinc ortho 8/3

• Sample result review

• Virginia Tech.  Dr. Marc Edwards experiments
• Coupons

• Harvested pipe

CONFIDENTIAL/CONTAINS SENSITIVE INFORMATION AND 
PRELIMINARY DATA UNDER REVIEW

R 000444



Zinc Orthophosphate

• Zinc Orthophosphate added on 8/3/21

• Product - CP 330S (zinc sulfate and orthophosphoric acid)

• Target - 3 mg/L Ortho, 0.3 mg/L Zinc 

CONFIDENTIAL/CONTAINS SENSITIVE INFORMATION AND 
PRELIMINARY DATA UNDER REVIEW

R 000445



University Park 
Lead Data Trends

CONFIDENTIAL/CONTAINS SENSITIVE INFORMATION AND 
PRELIMINARY DATA UNDER REVIEW

R 000446



NYSE: WTRG

Confidential

Summary of Progress
September and October results were best two month stretch to date, 2021 better than Sept/Oct in 2020.
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CONFIDENTIAL/CONTAINS SENSITIVE INFORMATION AND 
PRELIMINARY DATA UNDER REVIEW
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Confidential

Summary of Progress
September and October results were best two month stretch to date, 2021 better than Sept/Oct in 2020.
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Edwards Experiments
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University Park Experiment 
Updates

10/29/21
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Coupon Study
• New copper coupons with 50:50 lead-tin solder
• Conditioning: 1 week groundwater, 1 week Kankakee water
• Phase 1: 6 conditions (n=15)

Water 
Conditions

Phospha
te

Zinc NO3 NO2

Control

High NO3 +5 mg/L NO3-N

Ortho + High 
NO3

1 mg/L P +5 mg/L NO3-N

Zinc Ortho + 
High NO3

1 mg/L P 0.33 mg/L +5 mg/L NO3-N

Zinc + High 
NO3

0.33 mg/L +5 mg/L NO3-N

NO2 + High 
NO3

+5 mg/L NO3-N 0.5 mg/L NO2-N

Confidential/Contains Customer Information and Data Under 
Review--Not For Distribution
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University Park Coupon Experiment: Control Condition 
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Coupon Lead Release with +5 versus +8 mg/L nitrate 
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Redacted R 000459 

Pipes 
• 13 harvested copper pipes split into 2 groups: 

• No visible lead solder (n=8) 

• Visible lead solder (n=S) 

• Conditioned with Kankakee water+ 1 mg/Las P orthophosphate 

• Phase 1: no nitrate 

• Phase 2: subset with and without solder received nitrate, one solder pipe receiving zinc ortho 

• Dump+ fill 3x week (48-72 hr stagnation) 

No visible solder Visible solder 
Confidential/Contains Customer Information and Data 

Under Review--Not For Distribution 
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A closer look at lead release from the three pipes 
with visible exterior solder and high nitrate:
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Nitrate triggered the release of large, dark particles from pipes with solder R
000467 

(similar to what we have been finding in UP aerators) 

8/16/21 
Before extra nitrate 

treatment 

... 
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• Largest particle was ~7 mm

• 3.8:1 Pb:Sn (ICP-MS)
• That one particle contributed 

83% of the lead for that pipe 
that week

Particle Composition
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Conclusions

• Coupons (“new pipe”) and harvested pipe with lead solder have 
higher water lead when nitrate is higher

• Nitrate only affects pipes with visible lead solder on the outside, and 
not normal scales on pipes without visible solder on the outside

• Nitrate effect is much worse for some harvested pipes than for newer 
coupons

• New mechanism of solder attack that causes very large particles to detach

• Zinc orthophosphate continues to show promise as a superior 
inhibitor of this type of attack based on data for relatively new pipes

Confidential/Contains Customer Information and Data Under 
Review--Not For Distribution
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January 27, 2022 

Aqua Illinois – University Park 

Addendum to OCCT Report 

Subject: Optimal Corrosion Control Treatment Studies and Recommendations for Aqua - 

University Park System  

1. NOVEMBER 2019 OCCT SUMMARY 

In November 2019, consistent with the November 2019 Interim Agreed Order and the applicable 

PWS regulations, including specifically, 35 Il. Adm. Code 611.352, Aqua Illinois (Aqua IL) 

submitted to the Illinois Environmental Protection Agency (ILEPA) information proposing 

corrosion control treatment (CCT) for University Park (PWSID IL1975030). The submitted 

information for University Park (UP) included: 

“Corrosion Control Study Report” – summary of water quality, desktop studies, scale analysis of 

harvested pipe from UP, and laboratory solubility studies with: a) lead coupons, b) harvested copper 

pipe with lead solder, c) new copper pipe with lead solder. 

ILEPA form “OCCT Evaluation of Treatment Alternatives”, including associated ILEPA form 141-C and an 

UP schematic. 

The solubility studies presented in the November 2019 report were performed by the Cornwell 

Engineering Group and Dr. Marc Edwards from Virginia Tech University.  The testing was 

performed at a pH range from 8.1 to 8.4 and including the testing of the following corrosion 

control products: orthophosphate from phosphoric acid (H3PO4); zinc orthophosphate (ZOP); and 

a 90/10 blended phosphate from Hawkins, Inc. (Roseville, MN). The latter is a blended phosphate 

containing 90 percent sodium orthophosphate (NaH2PO4) and sodium polyphosphate.  

The recommendation based on findings from the desktop, scale analysis, and solubility studies 

was to add orthophosphate at UP at a dose >3 mg/L as PO4 (>1 mg/L as P). The ZOP and H3PO4

performed similar or better than the 90/10 blended phosphate tested, so based on the findings 

of the solubility studies it would have been equivalent to choose any of the products tested, as 
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long as the dose was ≥ 3 mg/L as PO4. Since polyphosphate had always been present in the UP 

distribution system in the past, the 90/10 blended phosphate product tested was selected. The 

UP system started feeding the 90/10 blended phosphate in June 2019 and continued until April 

16, 2020. 

2. JULY 2020 OCCT ADDENDUM SUMMARY 

In July 2020, again consistent with the November 2019 Interim Agreed Order and the applicable 

PWS regulations, including specifically, 35 Il. Adm. Code 611.352, Aqua IL submitted to the ILEPA 

an Addendum to the OCCT report dated November 2019 and proposed a change of the corrosion 

control treatment chemical for the University Park system from 90/10 blended phosphate to 

phosphoric acid, H3PO4, to achieve the optimal pH range expected for lead solubility control with 

orthophosphate, 7.2-8.0, while continuing to target a residual of >3 mg/L as PO4 using H3PO4.  

This recommendation was based on results from studies conducted by Mike Shock of USEPA ORD 

on the relationship between pH and orthophosphate dose for lead reduction (Shock 1999) and 

the relatively elevated pH observed during 2020 Spring in University Park. The higher pH in 

treated water from Kankakee WTP in colder water potentially creates treated water pH 

conditions that are not optimal when the 90/10 blended phosphate is used because the 

orthophosphate component of this product does not decrease the pH much.  The UP system 

started feeding phosphoric acid on April 17, 2020 and continued until August 3, 2021. 

The OCCT Addendum dated July 2020 and the OCCT dated November 2019 are attached as 

Appendix A of this report.   

3. ZINC ORTHOPHOSPHATE   

In July 2021, Aqua IL submitted a permit application requesting a corrosion control treatment 

chemical change from phosphoric acid to zinc orthophosphate with targeted pH range and 

orthophosphate dose unchanged.  The permit was approved by ILEPA and the UP system started 

feeding ZOP on August 3, 2021.  The product is CP 330S from Sterling Water Technologies, LLC 

(Columbia, TN), which is described as a “1:10 Zn to PO4 ratio” product, containing 34 to 36 

percent orthophosphate as PO4 (11.1 to 11.7 percent as P) and 2.5 to 4.0 percent zinc (Zn).  

ZOP is widely used as a corrosion inhibitor in the US. The composition of this class ranges from 

about 5 percent to 30 percent zinc and the weight ratio of zinc to orthophosphate can range from 

less than 1:1 to 1:15 (WRF 2011). It is commonly believed that orthophosphate chemicals form 

passivating films on anodic sites to suppress electrochemical reactions. The role of zinc in 
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corrosion control is indefinite.  The Revised Guidance Manual for Selecting Lead and Copper 

Control Strategies (USEPA 2003) suggests that for ZOP, the orthophosphate is primarily 

responsible for corrosion control of metal pipes and solder and that zinc can help protect cement- 

and cement mortar–lined pipes.  However, some researchers believe that zinc deposition could 

further enhance the protection by forming films over cathodic sites (AwwaRF 1996).  

Oliphant (1983) predicted that increasing chloride and nitrate could increase lead release from 

lead solders based on electrochemical measurements. Galvanic corrosion attributed by higher 

chloride to sulfate mass ratio (CSMR) has been studied (Gregory 2007; Edwards 2011, Edwards 

and Triantafyllidou 2007) and some confirmed that ZOP had advantages on controlling lead 

release in the presence of galvanic couples than did orthophosphate although the benefits of zinc 

in controlling galvanic corrosion needs to be tested in a wider range of waters.  Very little 

research about nitrate corrosion of leaded solders has been done. Nguyen (2011) reported 

nitrate could impact on lead release to drinking water from lead solders.  

3.1 Review of Previous Laboratory Testing Results Involving Zinc Orthophosphate  

Zinc orthophosphate was included in the many of the previous laboratory tests for University 

Park and the testing results were summarized in the November 2019 OCCT and the July 2020 

OCCT Addendum.  Table 1 below listed the studies involving ZOP and the related findings.  The 

key graphs are also included as Figure 1-4. Overall, ZOP showed better or similar performance in 

reducing lead release compared to other tested corrosion inhibitors in all previous laboratory 

tests.  It was not previously selected as the corrosion control treatment for University Park mainly 

because 90/10 blended phosphate and orthophosphate were considered sufficient in 

performance.      
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Table 1: Summary of Previous Experiments Related to ZOP 

Test Type Time  Test 

Material 

Corrosion Inhibitors 

Tested 

Conducted 

by 

Key Findings 

Lead solubility 

test 

Fall 2019 Suspended 

lead coupon 

Phosphoric acid, ZOP, 

90/10 phosphate blend   

Cornwell 

Engineering

Lead release from conditions dosed with 2 and 3 mg/L 

as PO4 of ZOP and H3PO4 all leveled off at 5 ug/L-day. 

Dose requirement for 90/10 blended phosphate is 

higher to achieve the similar results.  

Dump-fill 

experiment  

Summer 

2019  

Harvested 

copper pipe 

with lead 

solder  

Sodium orthophosphate, 

90/10 blended 

phosphate, ZOP 

Cornwell 

Engineering

All three inhibitors successfully decrease lead release. 

Dump-fill 

experiment 

Summer 

2019  

New copper 

pipe with 

lead solder 

Polyphosphate, ZOP, 

phosphoric acid, 90/10 

blended phosphate 

Virginia 

Tech 

University 

Inhibitor ranking in effectiveness: ZOP, 90/10 blended 

phosphate, orthophosphate.  

Lead 

Solubility Test 

2020 Harvested 

plumbing  

ZOP, phosphoric acid Cornwell 

Engineering

Lead release from all conditions but one test (BLK – 
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Figure 1: Fall 2019 Lead Solubility Test Results by Cornwell Engineering (Figures 4-3 and 4-4 of 
Nov 2019 OCCT Report) 
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Figure 2: Summer 2019 Dump-Fill Experiment with Harvested Plumbing by Cornwell 
Engineering (Figures 4-8 and 4-9 of Nov 2019 OCCT Report) 
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Figure 3: Summer 2019 Dump-Fill Experiment with New Copper with Lead Solder by Virginia 
Tech (Figures 4-23 and 4-24 of Nov 2019 OCCT Report) 
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Figure 4: 2020 Lead Solubility Test with Harvested Plumbing by Cornwell Engineering (Figure 
15 in Appendix E of July 2020 OCCT Addendum) 

3.2 Recent Experiment Results from Virginia Tech University 

In the continuing effort to better understand the causes of the lead release in certain homes in 

University Park , Dr. Edwards from Virginia Tech University conducted a set of coupon study using 

new copper pipes with lead solder starting in June 2021. 

3.2.1 Methods and Materials 

The experiment is a dump and fi ll test using new copper coupons connected to a fixed amount 

of 50:50 Pb:Sn solder. The new coupons were fi rst accl imated for one week with University Park 

groundwater, and then one more week w ith treated surface water from Kankakee WTP without 

phosphate. These acclimated coupons were then exposed to t he conditions listed in Table 2 

made from treated surface water from Kankakee WTP. The target pH prio r t o exposure for all 

these coupons was adjust ed t o 7.6 and the chloramine residual w as as received. All experiments 

except t he Control were dosed with addit ional nitrat e. 

9 
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Table 2: Conditions for Testing of Coupons with Pb/Sn Solder  

Label  Additives (and dose)

Orthophosphate, 
mg/L as P 

Zinc, mg/L Nitrate, mg/L as N 

Day 6 to 12

Control 

High Nitrate  5 

Nitrate and Ortho 2 5 

Nitrate and ZOP 2 0.5 5 

Nitrate and Zn 0.5 5 

Day 13 to 180

Control 

High Nitrate  5-8 (1)

Nitrate and Ortho 1 5-8 

Nitrate and ZOP 1 0.33 5-8 

Nitrate and Zn 0.33 5-8 

(1) Additional 5 mg/L of nitrate was added during Day 13-117 and about 8 mg/L was added 
during Day 118-180.   

R 000481
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3.2.2 Experimental Results  

Throughout the experiment, the ambient nitrate varied from 0.4 mg/L to 7.8 mg/L as N and the 

supplement nitrate concentration ranged from 4.9 mg/L to 12 mg/L as N.  The ambient CSMR 

was mostly around 0.5 with a few exceptions (0.7-1.0) in the early days of the experiment 

resulted from the occasional sulfate decrease in the Kankakee River.   

The experimental results were graphed in Figure 5. On Day 0, all conditions exposed to the 

Kankakee control water had virtually identical lead release, after which time the new waters were 

introduced. Lead release fluctuated with the nitrate concentration that suggests corrosion 

induced by the additional nitrate in the water.  All scenarios showed overall declining trend in 

lead release over time but the group with zinc orthophosphate addition showed a much faster 

decline trend followed by orthophosphate alone and zinc alone conditions.  Throughout the 180-

day experiment, zinc orthophosphate consistently provided the best corrosion inhibition.  

Figure 5: Lead Results during Laboratory Coupon Study 2021 by Virginia Tech University 
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4. HYDRANT MONITORING AND LCR RESULTS   

LCR compliance samples were taken monthly from the approved compliance pool as required by 

the Illinois EPA through conditions imposed in the chemical treatment change construction 

permit.  The lead 90 percentile over time is graphed in Figure 6.  A total of 194 compliance 

samples were taken during September – December 2021 when zinc orthophosphate was in use 

and the lead 90 percentile of these samples was calculated as 4.8 ppb.   

Water quality parameters were monitored at nine hydrants in the University Park distribution 

system.  When zinc orthophosphate in use, pH and orthophosphate in the distribution system 

remained within the ranges specified in the operating permit (pH 7.4-8.0 and a minimum 

orthophosphate of 3.0 mg/L as PO4), as shown in Figure 7 and Figure 8.  Zinc concentration, 

presented in Figure 9, increased gradually as the zinc demand in the distribution system was 

satisfied and became more consistent since November 2021.      

Figure 6: Lead 90 Percentile in UP Decreasing over Time 
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Figure 7: Observed pH at Hydrants 

Figure 8: Observed Orthophosphate at Hydrants 
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Figure 9: Observed Zinc at Hydrants 
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5. CONCLUSIONS AND RECOMMENDATIONS 

Based on results from various laboratory studies involving zinc orthophosphate including the 

most recent coupon study conducted by Dr. Edwards from Virginia Tech University, it is evident 

that zinc orthophosphate is the most superior corrosion control treatment chemical for the UP 

system compared to orthophosphate, 90/10 phosphate blend, and zinc. A total of 194 

compliance samples were taken during September – December 2021 when zinc orthophosphate 

was in use and the lead 90 percentile of these samples was calculated as 4.8 ppb.  Therefore, it 

is recommended that the optimal corrosion control treatment be achieved in the UP system by 

targeting an orthophosphate dose above 3 mg/L as PO4 and pH 7.4-8.0 using zinc 

orthophosphate.  
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R 000488e Illinois Environmental Protection Agency 

1021 North Grand Avenue East • P.O. Box 19276 • Springfield • Illinois • 62794-9276 • (217) 782-3397 

System 

Optimal Corrosion Control Treatment (OCCT) 
Evaluation of Treatment Alternatives 

System Number: IL 1975030 County: Will --------------- --- ----------- -
System Name: Aqua Illinois - University Park 

Contact Name: Melissa Kahoun 

Street Address: 1000 S. Schuyler Ave 

City: Kankakee 

Phone: 815.614.2032 

State: IL Zip: 60901 

Email: makahoun@aquaamerica.com 

Engineer (Optional) 

Engineer Name: ------------------------- -------- - --
Company: --~---------------------------------

Street Address: 
------------------------------------

City: -----------------------
Phone: ---------------
Em a ii: 

Form 141-C: Optimal Corrosion Control Treatment Recommendation 

Attach a copy of the properly completed Form 141-C. 

Step 1: Summary of Water Quality Data and Other PWS Information 

1.1 General PWS Information 

Approximate Population Served: 7,052 

State: Zip: 
-----

----------------------------
Water Source: 0 Surface Water O Groundwater O Both 

Is water purchased?: 0 Yes O No If yes, enter the name and ID number below. 

Name: Aqua Illinois - Kankakee ID Number: IL0915030 
---- ------

Aver age Daily Usage: 1.9 Q Gallons/Day @ MGD 

ALE for: 0 Lead O Copper O Both 

Does the system have lead service lines?: QYes @No If yes, approximately how many?: -----

1.2 Description of Water Treatment System 

1.2.1 Flowchart of Water System I Treatment 

Attach a flowchart or schematic of the water system. 

Rev. 1/2019 OCCT Evaluation of Treatment Alternatives Page 1 of 5 
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1.2.2 Chemicals Used 

Identify the chemica,s used and their feed rates. 

Chemical 

Zinc Orthophosphate as PO4 

1.2.3 Change in Treatment 

Has there been a chemical or physical change in the treatment system 
within 3 years prior to the date of the ALE to the present? 

If yes, describe below. 

Feed Rate (mg/I) 

3 

(OYes QNo 

The original water supply in University Park was from local wells treated with chloramines and a 60/40 blended phosphate 
product (Carus 8600), the latter at a dose targeted to deliver an orthophosphate residual of 3.6 mg/L as PO4. Starting in June 
2017, the original blended phosphate was replaced with a proprietary blended phosphate from a different manufacturer (approx. 
8% orthophosphate (as P04) and >23% polyphosphate (as PO4) by weight) with a target dose 4.5 mg/L (as product) in the 
distribution system. 

During October to December 2017, the water supply was switched from local wells to imported water from the Kankakee WTP 
(IL0915030), which includes treated water from the Kankakee River (lime softening, ferric sulfate coagulation, chloramination). 
rrhe interconnect for the new purchased water is designated by IL-EPA as "CC01". The imported water is already chloraminated 
so the addition of chlorine and ammonia in the University Park has been discontinued but addition of the proprietary blended 
phosphate continued until 2019 (see below). The imported water with the added blended phosphate is supplied to the University 
Park Distribution System via the treated water entry point (IL-EPA location ID "TP03"). 

Since June 2019, use of the blended phosphate was discontinued and a 90/10 blended phosphate (LPC-132 from Hawkins, 
Inc.) was added to achieve a target orthophosphate residual of >3 mg/Las PO4 (>1mg/L as P). This continued until April 16, 
2020. Starting April 17, 2020, an orthophosphate product (28% Phosphoric Acid from Hawkins, Inc.) has been added to achieve 
a target orthophosphate residual of >3 mg/Las PO4 (>1 mg/Las P). The change was made to better optimize lead reduction. 

On August 3, 2021, the corrosion control inhibitor was changed to zinc orthophosphate (operating permit 0071-FY2022). The 
.targeted orthophosphate dosage is a minimum of 3 mg/Las P04, pH range is 7.4-8.0 and the zinc range is 0.3-0.4 mg/L. 

1.2.4 Change in Sampling Plan 

Has there been a change in the in the lead/copper sampling plan that 
occurred within 3 years prior to the date of the ALE to the present? 

If yes, describe below. 

Change in sampling plans as previously submitted to the IEPA. 

\ 

(OYes QNo 

Rev. 112019 OCCT Evaluation of Treatment Alternatives Page 2 of 5 
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1.3 Water Quality Data 

Provide water quality data for the finished/treated water from each source. 

Water Quality Data - Entry Point 

Entry Point Name: TP03 - Central Avenue BS w/ zinc orthophosphate 

Sample Point ID: TP03 Source Type: CC01 - Connection to Kankakee WTP 

Date 

Parameters Results (mg/I) Results (mg/I) Results (mg/I) Results (mg/I) 

pH 7.5 

Alkalinity 
52 (Total as CaC03) 

Hardness 
145 (Total as CaC03) 

Calcium 38 

Chloride 34 

Sulfate 79 

Aluminum 0 

Iron 0 

Manganese 0 

TDS 

Conductivity 358 

Temperature 15 

Total Chlorine 3 

Free Chlorine 

Orthophosphate 4.2 

1.4 Water Quality & Physical Factors 

Average 

7.5 

52 

145 

38 

34 

79 

0 

0 

0 

358 

15 

3 

4.2 

Describe the water quality factors and physical factors that may be contributing to the lead and/or copper release. 

It is believed that the water chemistry change has altered the scales on the copper pipes and triggered galvanic corrosion in 
some homes resulting in a retease of lead. Experiments are underway with Virginia Tech and Dr. Marc Edwards to understand 
specific mechanisms. 

Step 2: Evaluate Potential for Scaling 

Saturation pH & Potential for Scaling 

Parameter Value 

Alkalinity 52 

System pH 7.5 

DIC 13.5 

Calcium 38 

Saturation pH 8.2 

Potential for Scaling Q High 0Low 

Rev. 1/2019 OCCT Evaluation of Treatment Alternatives Page 3 of 5 



R 000491
Step 3: Technical Recommendations for Selecting One or More Treatment Options 

3.1 Identify the Appropriate Flowchart for Preliminary OCCT Selection 

Is iron or manganese present in finished water? Q Yes 

The OCCT is designed to treat: Q lead 

The pH of the finished water is: 7 .5 

Recommended Flowchart per Exhibit 3.3: 1b 

3.2 Identify the Recommended OCCT 

The Recommended OCCT is: 

€)N 0 

Q C opper €)Both 

Addition of zinc orthophosphate at a minimum target dose of 3 mg/L as P04 

Step 4: Identifying Possible limitations for Treatment Options 

4.1 Possible limitations of pH / Alkalinity / DIC Adjustment 

Indicate if any of the following are applicable. If they are, describe how they are addressed relative to the Recommended OCCT. 

4.1.1 Optimizing pH for Other Purposes Q Applicable €)Not Applicable 

4.1.2 Calcium Carbonate Precipitation Q Applicable €) Not Applicable 

4.1.3 Oxidation of Iron and Manganese Q Applicable €) Not Applicable 

4.2 Possible limitations of Phosphate~Based Corrosion Inhibitors 

Indicate if any of the following are applicable. If they are, describe how they are addressed relative to the Recommended OCCT. 

4.2.1 Reactions with Aluminum O Applicable 0 Not Applicable 

4.2.2 Impacts on Wastewater Treatment €)Applicable Q Not Applicable 

Wastewater in the UP water service area is collected and treated at the UP WWTP, also owned and operated by Aqua IL. Aqua 
IL is currently monitoring the zinc concentration in the WWTP inflow and effluent and have not noticed obvious negative impact 
on the biological process caused by the zinc orthophosphate addition in the drinking water. Aqua IL will continue monitoring zinc 
in the WWTP and will take action if necessary. 

Rev. 112019 OCCT Evaluation of Treatment Alternatives Page4 of5 
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Step 5: Evaluation of Feasibility and Cost 

5.1 Feasibility and Cost 

Provide a discussion of the feasibility and cost of the selected OCCT. 

The water system has selected the best option for the OCCT, which we believe to be easy to operate and cost effective. 

Signature of Owner, Official Custodian, or Authorized Agent 

Any person who knowingly makes a false, fictitious, or fraudulent material statement, orally or in writing, to the Illinois EPA 
commits a Class 4 felony. A second or subsequent offense after conviction is a Class 3 felony. (415 ILCS 5/44(h)) 

Melissa Kahoun Environmental Compliance Manager 
Printed Name Title 

M~ ~ --~-_,y __ --~~------
signature Date 

Rev. 112019 OCCT Evaluation of Treatment Alternatives Page 5 of 5 



2 

Zinc Orthophosphate

2021

R 000493
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9 Illinois Environmental Protection Agency 
1021 North Grand Avenue East • P.O. Box 19276 • Springfield • Illinois • 62794-9276 • (217) 782-3397 

Optimal Corrosion Control Treatment (OCCT) Recommendation 
Public Water Supply Systems required to submit an OCCT Recommendation to the Illinois EPA need to provide this form and all 
the information required in the IEPA's Instructions for an OCCT Evaluation of Treatment Alternatives. 

This form may be completed in Acrobat, a copy saved locally, and then printed before it is signed. You may also complete a 
printed copy normally. Submit the completed and signed form the the Illinois EPA, Division of Public Water Supplies. 

System 

System Number; IL 1975030 County: Will ---------------
System Name: Aqua Illinois - University Park 

Street Address: 1000 S. Schuyler Ave 

City: Kankakee 

Contact Name: Melissa Kahoun 

Phone: 815.614.2032 

Email~ makahoun@aquaamerica.com 

Number of People Served: 

Qs 100 Q 101 to 500 Q 501 to 3,000 

OCCT Recommendation 

The following OCCT is recommended: 

Q pH / Alkalinity / DIC Adjustment 

00rthophosphate 7.1C\L of-\-~ophospho..\e.... 
QBlended phosphate ( / ortho I poly ratio) 

QSilicates 

0 3,001 to 10,000 

O Remove iron and/or manganese and add ortho phosphate 

O No treatment or treatment change at this time (Attach justification) 

Signature of Owner, Official Custodian, or Authorized Agent 

---------------

State: IL Zip: 60901 

O 10,001 to 100,000 Q > 100,000 

Any person who knowingly makes a false, fictitious, or fraudulent material statement, orally or in writing, to the Illinois EPA 
commits a Class 4 felony. A second or subsequent offense after conviction is a Class 3 felony. (415 /LCS 5114(h)) 

Melissa Kahoun Environmental Compliance Manager 
Printed Name Title 

M~~ 
¾fnature Date 

141-C Rev. 1/2019 OCCT Recommendation Page 1 of 1 



 
 
217/782-1724 

 
SPECIAL EXCEPTION PERMIT 

 
 
June 2022 (draft letter with explanations) 
 
Ms. Melissa Kahoun 
Environmental Compliance Manager 
Aqua Illinois Water Company  
1000 South Schuyler Avenue 
Kankakee, IL 60901 
 
 
Re: Aqua IL University Park (IL1975030) 
 Request to Modify Permit Conditions for 0071-FY2022 
  

 
Dear Ms. Kahoun: 
 
The Illinois Environmental Protection Agency (Agency) has reviewed Aqua’s two letters. The 
request in both letters was to modify additional condition #6 on Construction Permit 0071-FY2022 
and to add a new additional condition #7. The March 24, 2022 letter was a request for supplemental 
permit and was received on March 31, 2022. The March 28, 2022 letter was a request for a special 
exception permit and was received on April 1, 2022. Both letters were reviewed together and 
logged into Permit Tracking using log number 2022-1072. 
 
The letters were reviewed along with the data received from the additional conditions in 
construction permit 0071-FY2022. Pursuant to 35 Ill. Adm. Code 602.600 the Agency has decided 
to replace all the permit conditions to construction permit 0071-FY2022 for clarity and based upon 
the Lead and Copper Rule steps in the Part 611 regulations. 
 
The conditions below supersede and replace the additional conditions in Construction Permit 
0071-FY2022. The conditions are in the same order as the construction permit for clarity. 
Significant additions from the language in the construction permit are underlined. 
 
ADDITIONAL CONDITIONS: 
 

1.  An operating permit is required before feeding zinc orthophosphate. (Section 18 of the 

Act 415 ILCS 5/18, 35 Ill. Adm. Code 602.300) The issuance of an operating permit 0071-

FY2022 for zinc orthophosphate replaces the additional conditions in construction permit 

1020-FY2020. 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

1021 NORTH GRAND AVENUE EAST, P.O. Box 19276, SPRINGFIELD, ILLINOIS 62794-9276 · (217) 782-3397 

JB PRITZKER, GOVERNOR JOHN J. KIM, DIRECTOR 

212S S. First Street, Champaign, IL 61820 (217) 278-5800 
1101 Eastport Plaza Dr., Suite 100, Collinsville, IL 62234 (618) 346-5120 
9511 Harrison Street, Des Plaines, IL 60016 (847) 294-4000 
595 S. State Street, Elgin, IL 60123 (847) 608-3131 

2309 W. Main Street, Suite 116, Marion, IL 62959 (618) 993-7200 
412 SW Washington Street, Suite D, Peoria, IL 61602 (309) 671-3022 
4302 N. Main Street, Rockford, IL 61103 (815) 987-7760 

PLEASE PRINT ON RECYCLED PAPER 



Aqua IL University Park (IL1975030) 
Request to Modify Permit Conditions for 0071-FY2022 
Special Exception Permit 
Page 2 
 

1. An operating permit was required prior to feeding zinc orthophospate. The 

operating permit for permit number 0071-FY2022 was issued on August 3, 2021. This 

Special Exception Permit replaces the additional conditions in construction permit 

0071-FY2022. 
 

2.  The product must be NSF/ANSI 60 approved and contain a 1:10 Zn to PO4 ratio. 

(Section 18 of the Act 415 ILCS 5/18, 35 Ill. Adm. Code 602.114, 604.105(g) and Chemical 

Change Description dated July 15, 2021) 

 

2. The zinc orthophosphate product must be NSF/ANSI 60 approved and contain a 

1:10 Zn to PO4 ratio. (Section 18 of the Act 415 ILCS 5/18, 35 Ill. Adm. Code 602.114, 

604.105(g) and Chemical Change Description dated July 15, 2021.)  

 

3.  Optimal Water Quality Parameter (OWQP) ranges will be set after the community water 

supply meets the lead action level in two consecutive six-month monitoring periods.The 

orthophosphate dose and residual shall be a minimum of 3 mg/L as PO4. The pH range 

shall be 7.4 to 8.0 at the Central Avenue Booster Station. The zinc range shall be 0.3 - 0.4 

mg/L. Notify the Division of Public Water Supplies, Permit Section staff if results are 

outside of these ranges in two consecutive weeks of water quality monitoring. (Section 18 

of the Act 415 ILCS 5/18, 35 Ill. Adm. Code 602.114, 611.351(e) and the Chemical Change 

Description dated July 15, 2021) 

 

Condition #3 is replaced with the following language below. The upper end of the zinc 
range is increased to 0.5 mg/L based upon actual results. The requirement to notify the 
Permit Section for water quality results outside of the ranges in the permit has been 
removed.  OWQP ranges cannot be set until after OCCT is approved. See the steps in 35 
Ill. Adm. Code 611.351(e). The Agency must approve OCCT within six months after 
completion of the corrosion control study. The OWQP ranges rely on water quality 
parameter data collected. This data collection needs to continue until so the Agency can set 
OWQP ranges. After OWQP ranges are set, a semi-annual excursion form has to be 
completed and sent to the Compliance Assurance Section. 
 
3.  Optimal Water Quality Parameter (OWQP) ranges will be set after Optimal 

Corrosion Control Treatment (OCCT) is designated and the community water supply 

meets the lead action level in two consecutive six-month monitoring periods.The 

orthophosphate dose and residual shall be a minimum of 3 mg/L as PO4. The pH 

range shall be 7.4 to 8.0 at the Central Avenue Booster Station. The zinc range shall 

be 0.3 - 0.5 mg/L. (Section 18 of the Act 415 ILCS 5/18, 35 Ill. Adm. Code 602.114, 

611.351(e) and the Chemical Change Description dated July 15, 2021) 

 

4.  Water quality monitoring must be conducted for the Aqua Illinois - University Park 

community water supply as described below and results submitted for each month to 

david.cook@illinois.gov within 10 days after the last day of the month. The submissions 
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must include all water quality parameter monitoring done during the month including any 

monitoring not mentioned here. 

 

The minimum water quality monitoring parameters, locations, and frequencies are as 

described in the Chemical Change Description dated July 15, 2021. The Chemical Change 

Description includes daily monitoring for flow and orthophosphate at the Central Avenue 

Booster Pump Station and weekly monitoring at nine locations for free chlorine, total 

chlorine, monochloramine, free ammonia, orthophosphate, pH, and alkalinity. In addition, 

weekly monitoring at nine locations is required for chloride, sulfate, CSMR (calculated 

value), nitrite, nitrate, iron, manganese, zinc, and Total Organic Carbon (TOC).  

 

Any water quality parameter monitoring conducted must be reported in a spreadsheet. The 

data are needed to set Optimal Water Quality Parameter (OWQP) ranges. This additional 

condition expires after the community water supply meets the lead action level in two 

consecutive six-month monitoring periods. This is in addition to any monthly operating 

report requirements submitted to the Elgin Regional Office pursuant to Ill. Adm. Code, 

Title 35, Subtitle F, Section 604.165. (Section 18 and 19 of the Act 415 ILCS 5/18 & 19, 35 

Ill. Adm. Code 602.114, 604.140, 611.352(f) and the Chemical Change Description dated 

July 15, 2021) 

 

Condition #4 is replaced with the following language below. The changes include the 
addition of pH and nitrate monitoring at the Central Avenue Booster Station and reducing 
the frequency and number of locations for the distribution system water quality monitoring. 
The changes are in according with the USEPA OCCT Guidance manual and Part 611. 
OWQP ranges cannot be set until after OCCT is approved. See the steps in 35 Ill. Adm. 
Code 611.351(e). The Agency must approve OCCT within six months after completion of 
the corrosion control study. The OWQP ranges rely on water quality parameter data 
collected. This data collection needs to continue until so the Agency can set OWQP ranges. 
The pH and nitrate monitoring will be part of the future OWQP SEP. The OWQP SEP will 
require bi-weekly monitoring per the Guidance manual. Nitrate is a key water quality 
variable identified by Aqua and there isn't extensive data for lead and nitrate monitoring 
together at different nitrate values. This is why weekly monitoring is required instead of 
bi-weekly monitoring. Due to the consistent water quality results the number of distribution 
sample sites has been reduced to the minimum recommended in the Guidance Manual. 
Continued data collection is needed to set ranges in a OWQP SEP. The monitoring is 
extended until replaced by a OWQP SEP. The quarterly sampling is in accordance with the 
Guidance manual for sampling water quality parameters in the distribution system twice 
during each six month period. 
 
4.  Water quality monitoring must be conducted for the Aqua Illinois - University 

Park community water supply as described below and results submitted for each 

month to david.cook@illinois.gov within 10 days after the last day of the month. The 

submissions must include all water quality parameter monitoring done during the 

month including any monitoring not mentioned here. 
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The revised water quality monitoring requirements include daily monitoring for flow 

and orthophosphate at the Central Avenue Booster Pump Station, weekly monitoring 

for pH and nitrate at the Central Avenue Booster Pump Station, and quarterly 

monitoring at three locations for free chlorine, total chlorine, monochloramine, free 

ammonia, orthophosphate, pH, and alkalinity. In addition, quarterly monitoring at 

three locations is required for chloride, sulfate, CSMR (calculated value), nitrite, 

nitrate, iron, manganese, and zinc. Quarterly monitoring at one location is required 

for Total Organic Carbon (TOC). 

 

Any water quality parameter monitoring conducted must be reported in a 

spreadsheet. The data are needed to set Optimal Water Quality Parameter (OWQP) 

ranges. This additional condition expires after the Agency sets OWQP ranges. This is 

in addition to any monthly operating report requirements submitted to the Elgin 

Regional Office pursuant to Ill. Adm. Code, Title 35, Subtitle F, Section 604.165. 

(Section 18 and 19 of the Act 415 ILCS 5/18 & 19, 35 Ill. Adm. Code 602.114, 604.140, 

611.352(a), 611.352(f), the Optimal Corrosion Control Treatment Evaluation 

Technical Recommendations for Primacy Agencies and Public Water Supplies, 

USEPA March 2016 (Updated), and the Chemical Change Description dated July 15, 

2021) 

 

5.  Water quality monitoring must be conducted for the Aqua Illinois - Kankakee entry 

point to the distribution system as described below and results submitted to 

david.cook@illinois.gov within 10 days after the last day of the month. The submissions 

shall be limited to these parameters at this location: pH, alkalinity, chloride, sulfate, CSMR 

(calculated), nitrite, nitrate, and TOC. The specified water quality parameters that are 

monitored must be reported in a spreadsheet. This additional condition expires after the 

community water supply meets the lead action level in two consecutive six-month 

monitoring periods. This is in addition to any monthly operating  report requirements 

submitted to the Elgin Regional Office pursuant to Ill. Adm. Code, Title 35, Subtitle F, 

Section 604.165. (Section 18 and 19 of the Act 415 ILCS 5/18 & 19, 35 Ill. Adm. Code 

602.114 and 611.352(f)) 

 

Condition #5 is replaced with the following language below. The water quality monitoring 
at this location is limited to nitrate. There haven't been the high results for nitrate yet in the 
source water that their corrosion control study identified as a key variable. The monitoring 
is extended until replaced by a OWQP SEP. OWQP ranges cannot be set until after OCCT 
is approved. See the steps in 35 Ill. Adm. Code 611.351(e). The Agency must approve 
OCCT within six months after completion of the corrosion control study. The OWQP 
ranges rely on water quality parameter data collected. This data collection needs to 
continue until so the Agency can set OWQP ranges. This is in addition to the monitoring 
for completion of the monthly operating reports. There is a significant travel time that can 
affect the data and there isn't extensive data yet. A decision whether to limit nitrate 
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monitoring to the entry point in UP per the Guidance Manual or both entry points due to 
the travel time will be made later and reflected in the OWQP SEP.  
 
5.  Nitrate water quality monitoring must be conducted for the Aqua Illinois - 

Kankakee entry point to the distribution system on a weekly basis and results 

submitted to david.cook@illinois.gov within 10 days after the last day of the month. 

The nitrate water quality results must be reported in a spreadsheet. This additional 

condition expires after the Agency sets OWQP ranges. This is in addition to any 

monthly operating  report requirements submitted to the Elgin Regional Office 

pursuant to Ill. Adm. Code, Title 35, Subtitle F, Section 604.165. (Section 18 and 19 

of the Act 415 ILCS 5/18 & 19, 35 Ill. Adm. Code 602.114 and 611.352(f)) 

 

6.  Collect between 40 and 60 lead compliance samples from approved individual sample 

site locations each month beginning 30 days after the issuance of the operating permit for 

this project. Consideration should be given based upon highest past lead results and 

geographic representation. Consideration should also be given to sampling when CSMR 

and nitrate results are the highest for the month, typically following rain events. (Section 

18 and 19 of the Act 415 ILCS 5/18 & 19, 35 Ill. Adm. Code 602.114, 601.101. 611.352(f) 

and the Chemical Change Description dated July 15, 2021) 

 
6. Additional condition #6 of construction permit 0071-FY2022 is terminated by this 

Special Exception Permit as it is duplicative to the lead compliance monitoring 

requirement in the Agreed Interim Order. The elimination of this condition does not 

eliminate the monthly lead compliance monitoring that is required pursuant to the 

Agreed Interim Order. (People of the State of Illinois, No. 19 CH 1208, November 1, 

2019) 

 

7.  The permit approval is for the Application, Schedule D, and the Chemical Change 

Description sealed by David Cornwell, PhD, P.E. that were received on July 16, 2021. The 

Aqua University Park Technical Response Team PowerPoint® presentation dated July 14, 

2021and the University Park Nitrate Experiments presentation dated July 14, 2021 were 

also reviewed. 

 

Condition #7 was for the list of reviewed documents for the construction permit. I wasn’t 
planning to mention it again in the SEP. 

 
As the Agreed Interim Order requires monthly monitoring, Aqua’s request to modify additional 
condition #6 is denied. The request to add a new additional condition #7 is denied, since it is moot 
based upon Agreed Interim Order that continues to require monthly lead compliance monitoring. 
 
 
 
Sincerely, 
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David C. Cook, P.E. 
Manager, Permit Section 
Division of Public Water Supplies 
 
cc: Donald Denault, Certified Operator  

Elgin Regional Office 
DPWS/CAS 
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MONITORING REQUIREMENTS Red Font - outside lab needs to test

UP Booster Station OWQP - Optimal Water Quality Parameters
Flow daily Ortho dose ≥ 3 mg/L as PO4 Notify IEPA if results are out of range for 2 consecutive weeks
Ortho daily pH 7.4 - 8.0

Zn 0.3 - 0.4 mg/L
UP Distribution System - 9 locations
Free Cl weekly
Total Cl weekly
NH2Cl weekly
Free NH3 weekly
Orthophosphate weekly
pH weekly
Alkalinity weekly
Nitrite weekly
Nitrate weekly
Iron weekly
Manganese weekly
Zinc weekly
Chloride weekly
Sulfate weekly
CSMR (calc value) weekly

UP Distribution System - alternate between 9 locations
Note:  each week locations of sample should rotate between nine different locations
Total Organic Carbon (TOC) weekly

Kankakee Entry Point to Distribution System (TP01)
Note:  the testing frequency for these parameters can be changed.  No set frequency designated in permit.
pH daily
Alkalinity daily
Nitrite weekly
Nitrate weekly
Chloride weekly
Sulfate weekly
CSMR (calc value) weekly
Total Organic Carbon (TOC) monthly

UP Distribution System: 40 - 60 locations
LCR monthly
Note 1: consideration to highest past lead results and geographic representation
Note 2: consideration to sampling when CSMR and nitrate results are highest for the month, typically after rain events
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Samples highlighted in grey are additional sampling we do
Parameters in red are sent to an outside lab
TOC - Monthly for Kankakee WTP (TP01)
TOC - Weekly for 1 of the 9 UP Distribution Sites (alt sites)

Week of Date Sample Locations Free Cl Total Cl pH Nitrite Nitrate
Ortho as 

PO4 Alkalinity Iron Free NH3 NH2Cl Manganese Zinc
Zinc 

Dissolved Chloride Sulfate

CSMR 
(calc 

value)
Date TP01 
TOC

Total 
Organic 
Carbon 
(TOC)

ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm
1-Aug 8/3/2021 Kankakee WTP (TP01) NA NA Daily 0.004 1.19 NA Daily NA NA NA NA NA Monthly

8/3/2021 UP- 437 0.03 2.77 7.52 0.005 1.66 4.84 51 0.01 0.09 2.9 0 0.00 35 65 0.5 0
8/3/2021 UP-647 0 2.34 7.66 0.004 1.7 3.94 52 0.01 0.14 2.43
8/3/2021 UP-187 0.02 2.35 7.68 0.006 1.69 3.96 53 0.03 0.23 2.29
8/3/2021 UP-629 0.08 2.21 7.7 0.005 1.8 3.76 52 0.41 0.2 1.97
8/3/2021 UP-713 0.06 2.28 7.65 0.005 1.69 4.16 52 0.37 0.19 2.27
8/3/2021 UP-644 0.13 2.02 7.71 0.005 1.79 3.78 51 0.11 0.2 1.96
8/3/2021 UP-222 0.06 1.95 7.63 0.007 1.83 4 52 0.07 0.18 1.78
8/3/2021 UP-649 0.05 1.82 7.66 0.007 1.88 3.76 51 0.04 0 1.73
8/3/2021 UP WWTP 0.05 1.92 7.69 0.006 1.86 3.68 52 0.02 0.19 1.9 0 0.00 35 64 0.5
8/3/2021 UP-612 0.09 1.77 7.7 0.008 1.84 3.82 54 0.35 0.2 2.23 NA
8/3/2021 UP WWTP Men's Room 0.08 1.57 7.66 0.015 1.91 3.96 54 0.04 0.26 1.59 NA
8/3/2021 BN-2098 0 3.76 8.44 0.001 1.16 57 0.01 0.06 3.98 NA
8/3/2021 MT-2810 0 3.76 8.44 0.001 1.16 57 0.01 0.06 3.98 NA

8-Aug 8/11/2021 Kankakee WTP (TP01) NA NA Daily 0.005 0.6 NA Daily NA NA NA NA NA 38 74 0.5 2.2 Monthly
8/11/2021 UP- 437 0 3.18 7.49 0.009 0.62 4.92 51 0.02 0.23 3.32 0 0.22 38 77 0.5 2.2
8/11/2021 UP-647 0 2.72 7.53 0.005 0.58 4.42 50 0.02 0.23 2.89 0 0.10 38 76 0.5
8/11/2021 UP-187 0 2.78 7.51 0.009 0.61 4.18 51 0.03 0.22 2.77 0 0.07 38 76 0.5
8/11/2021 UP-629 0 2.31 7.54 0.012 0.65 4.22 50 0.22 0.29 2.52 0.01 0.05 38 75 0.5
8/11/2021 UP-713 0 2.75 7.51 0.007 0.61 4.22 50 0.2 0.28 2.74 0 0.05 38 76 0.5
8/11/2021 UP-644 0 2.29 7.54 0.011 0.72 4.23 51 0.18 0.34 2.22 0 0.02 38 75 0.5
8/11/2021 UP-222 0 2.22 7.53 0.009 0.7 4.32 51 0.22 0.4 2.18 0 0.03 38 76 0.5
8/11/2021 UP-649 0 2.09 7.52 0.009 0.73 4.24 50 0.06 0.36 2.06 0 0.02 38 75 0.5
8/11/2021 UP WWTP 0.04 2.11 7.58 0.01 0.82 4.24 51 0.03 0.26 2.16 0 0.03 37 74 0.5
8/11/2021 UP-612 0 2.1 7.57 0.011 0.73 4.42 51 0.18 0.35 2.06 NA
8/11/2021 UP WWTP Men's Room 0.06 1.91 7.58 0.025 0.78 4.4 54 0.04 0.3 1.91 NA
8/11/2021 BN-2098 0 3.46 8.36 0.007 0.56 54 0.01 0.11 3.5 NA
8/11/2021 MT-2810 0 3.09 8.11 0.004 0.54 51 0.01 0.05 3.32 NA

15-Aug 8/17/2021 Kankakee WTP (TP01) NA NA Daily 0.003 1.36 NA Daily NA NA NA NA NA 38 76 0.5 Monthly
8/17/2021 UP- 437 0 2.88 7.52 0.007 0.69 3.24 51 0.02 0.14 3.08 0 0.20 39 76 0.5
8/17/2021 UP-647 0 2.5 7.54 0.007 0.66 3.38 50 0.02 0.17 2.62 0 0.08 39 76 0.5 2.5
8/17/2021 UP-187 0 2.49 7.51 0.009 0.66 3.24 51 0.03 0.16 2.52 0 0.06 39 77 0.5
8/17/2021 UP-629 0 2.08 7.53 0.012 0.67 3.32 52 0.14 0.23 2.08 0 0.03 39 77 0.5
8/17/2021 UP-713 0 2.34 7.54 0.009 0.66 3.28 51 0.43 0.15 2.45 0.01 0.05 39 77 0.5
8/17/2021 UP-644 0 2.07 7.59 0.014 0.64 3.28 52 0.2 0.24 1.95 0.01 0.02 39 78 0.5
8/17/2021 UP-222 0 2.09 7.57 0.009 0.65 3.38 52 0.24 0.21 1.92 0.01 0.03 39 79 0.5
8/17/2021 UP-649 0 1.79 7.57 0.021 0.7 3.46 53 0.05 0.19 1.79 0.01 0.02 40 79 0.5
8/17/2021 UP WWTP 0 1.94 7.6 0.01 0.64 3.46 52 0.03 0.23 1.99 0 0.03 39 79 0.5
8/17/2021 UP-612 0 2.22 7.55 0.011 0.64 3.28 51 0.62 0.18 2.29 NA
8/17/2021 UP WWTP Men's Room 0 1.83 7.57 0.022 0.65 3.34 51 0.05 0.25 1.84 NA
8/17/2021 BN-2098 0 3.24 8.12 0.008 1.13 55 0.02 0.1 3.51 NA
8/17/2021 MT-2810 0 3.2 8.05 0.007 0.99 58 0.01 0.12 3.45 NA

22-Aug 8/24/2021 Kankakee WTP (TP01) NA NA Daily 0.003 0.42 NA Daily NA NA NA NA NA 37 76 0.5 Monthly
8/24/2021 UP- 437 0 3.08 7.5 0.01 0.5 3.58 49 0.02 0.1 3.08 0 0.22 37 74 0.5
8/24/2021 UP-647 0 2.5 7.57 0.009 0.59 3.42 50 0.02 0.15 2.38 0 0.12 37 73 0.5
8/24/2021 UP-187 0 2.44 7.51 0.01 0.6 3.26 50 0.03 0.08 2.4 0 0.10 37 74 0.5 2.8
8/24/2021 UP-629 0 1.91 7.58 0.013 0.67 3.34 50 0.09 0.13 1.91 0 0.05 37 73 0.5
8/24/2021 UP-713 0 2.32 7.56 0.01 0.63 3.3 50 0.12 0.1 2.26 0 0.09 37 73 0.5
8/24/2021 UP-644 0 1.99 7.58 0.012 0.68 3.32 52 0.19 0.11 1.98 0.01 0.05 37 73 0.5
8/24/2021 UP-222 0 1.87 7.57 0.011 0.69 3.38 51 0.17 0.31 1.76 0.01 0.05 37 73 0.5
8/24/2021 UP-649 0 1.68 7.56 0.011 0.72 3.38 51 0.31 0.39 1.6 0.01 0.04 37 72 0.5

AQUA LAB TESTING OUTSIDE LAB TESTING
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8/24/2021 UP WWTP 0 1.92 7.59 0.009 0.86 3.34 52 0.02 0.15 1.94 0 0.05 38 75 0.5
8/24/2021 UP-612 0 1.85 7.58 0.011 0.75 3.52 52 0.62 0.23 1.77 NA
8/24/2021 UP WWTP Men's Room 0 1.62 7.52 0.024 0.83 3.58 50 0.06 0.2 1.6 NA
8/24/2021 BN-2098 0 3.75 8.85 0.008 0.42 53 0.01 0 4.17 NA
8/24/2021 MT-2810 0 3.28 8.25 0.008 0.44 50 0.01 0 3.58 NA

29-Aug 8/31/2021 Kankakee WTP (TP01) NA NA Daily 0.003 0.41 NA Daily NA NA NA NA NA 39 80 0.5 Monthly
8/31/2021 UP- 437 0 2.58 7.47 0.008 0.67 3.558 51 0.04 0.12 2.95 0 0.25 39 73 0.5
8/31/2021 UP-647 0 2.38 7.52 0.005 0.66 3.66 50 0.03 0.16 2.48 0 0.14 39 70 0.6
8/31/2021 UP-187 0 2.44 7.47 0.007 0.7 3.4 51 0.02 0.17 2.42 0 0.13 39 70 0.6
8/31/2021 UP-629 0 2.03 7.52 0.009 0.68 3.62 51 0.01 0.19 2.08 0.01 0.08 38 69 0.6 2.5
8/31/2021 UP-713 0 2.29 7.57 0.005 0.68 3.48 51 0.34 0.18 2.34 0.01 0.11 39 70 0.6
8/31/2021 UP-644 0 1.96 7.5 0.008 0.66 3.56 50 0.22 0.23 2 0.01 0.07 38 69 0.6
8/31/2021 UP-222 0 1.8 7.51 0.006 0.64 3.5 52 0.11 0.23 1.86 0 0.07 38 70 0.5
8/31/2021 UP-649 0 1.82 7.56 0.006 0.67 3.66 52 0.09 0.22 1.83 0 0.07 37 69 0.5
8/31/2021 UP WWTP 0 1.77 7.56 0.012 0.7 3.5 51 0.04 0.18 1.79 0 0.08 38 69 0.6
8/31/2021 UP-612 0 2.06 7.63 0.004 0.68 3.66 52 0.64 0.29 2.07 NA
8/31/2021 UP WWTP Men's Room 0 1.62 7.51 0.021 0.66 3.62 53 0.06 0.21 1.63 NA
8/31/2021 BN-2098 0 2.82 8.11 0.003 0.42 52 0.02 0 2.96 NA
8/31/2021 MT-2810 0 3.13 8.14 0.005 0.59 55 0.01 0.07 3.45 NA

5-Sep 9/9/2021 Kankakee WTP (TP01) NA NA Daily 0.003 0.43 NA Daily NA NA NA NA NA 39 77 0.5 9/8/2021 2.7 Monthly
9/9/2021 UP- 437 0 2.74 7.51 0.008 0.19 2.64 51 0.05 0.13 3.02 0 0.23 45 88 0.5
9/9/2021 UP-647 0 2.34 7.59 0.01 0.19 2.84 50 0.04 0.22 2.46 0 0.16 43 89 0.5
9/9/2021 UP-187 0 2.2 7.57 0.006 0.18 3.04 50 0.44 0.23 2.22 0 0.16 42 87 0.5
9/9/2021 UP-629 0 1.74 7.58 0.012 0.21 3.24 56 0.33 0.26 1.72 0 0.07 43 87 0.5
9/9/2021 UP-713 0 2.21 7.61 0.008 0.21 3.02 51 0.88 0.21 2.28 0.01 0.18 45 87 0.5 2.5
9/9/2021 UP-644 0 1.95 7.6 0.01 0.2 3.14 52 0.43 0.3 1.96 0.01 0.08 42 86 0.5
9/9/2021 UP-222 0 1.96 7.6 0.006 0.2 3.66 50 0.67 0.31 1.87 0.02 0.09 43 89 0.5
9/9/2021 UP-649 0 1.75 7.57 0.009 0.2 2.9 51 0.09 0.34 1.71 0.01 0.07 43 87 0.5
9/9/2021 UP WWTP 0 1.84 7.58 0.011 0.18 2.88 52 0.02 0.29 1.77 0 0.09 41 83 0.5
9/9/2021 UP-612 0 2.24 7.56 0.01 0.19 2.86 51 0.47 0.25 2.1 NA
9/9/2021 UP WWTP Men's Room 0 1.63 7.5 0.024 0.21 2.9 52 0.05 0.29 1.62 NA
9/9/2021 BN-2098 0 3.47 8.12 0.007 0.31 NA 59 0.01 0.03 3.74 NA
9/9/2021 MT-2810 0 3.24 8.27 0.007 0.3 NA 56 0.01 0.09 3.51 NA

12-Sep 9/14/2021 Kankakee WTP (TP01) NA NA Daily 0.002 0.21 NA Daily NA NA NA ND ND 40 80 0.5 Monthly
9/14/2021 UP- 437 0 2.51 7.53 0.004 0.5 3.15 52 0.02 0 3.03 ND 0.29 38 73 0.5
9/14/2021 UP-647 0 2.51 7.59 0.004 0.49 3.42 52 0.03 0.19 2.61 ND 0.17 38 75 0.5
9/14/2021 UP-187 0 2.35 7.53 0.001 0.48 3.22 53 0.17 0.18 2.58 ND 0.17 38 75 0.5
9/14/2021 UP-629 0 2.16 7.63 0.008 0.45 3.32 54 0.38 0.25 2.26 0.01 0.13 39 78 0.5
9/14/2021 UP-713 0 2.39 7.61 0.005 0.49 3.54 54 0.57 0.16 2.51 0.01 0.15 39 76 0.5
9/14/2021 UP-644 0 2.1 7.62 0 0.43 3.58 54 0.65 0.26 2.09 0.01 0.09 39 72 0.5 2.6
9/14/2021 UP-222 0 2.1 7.58 0.008 0.4 3.44 53 0.41 0.22 2.01 0.01 0.10 40 79 0.5
9/14/2021 UP-649 0 1.85 7.56 0.014 0.4 3.3 55 0.11 0.2 1.86 0.01 0.08 40 81 0.5
9/14/2021 UP WWTP 0 1.87 7.64 0.009 0.35 3.28 54 0.02 0.24 1.9 ND 0.08 40 82 0.5
9/14/2021 UP-612 0 2.32 7.56 0.001 0.43 3.58 53 0.67 0.29 2.23 NA
9/14/2021 UP WWTP Men's Room 0 1.74 7.58 0.029 0.39 3.28 52 0.13 0.25 1.74 NA
9/14/2021 BN-2098 0 3.31 8.21 0.005 0.21 NA 58 0.02 0.01 3.64 NA
9/14/2021 MT-2810 0 2.99 8.06 0.003 0.22 NA 56 0.01 0.02 3.18 NA

19-Sep 9/22/2021 Kankakee WTP (TP01) NA NA Daily 0.007 0.24 NA Daily NA NA NA ND ND 44 94 0.5 Monthly
9/22/2021 UP- 437 0 2.69 7.54 0.004 0.15 3.24 52 0.02 0.21 2.88 ND 0.24 42 88 0.5
9/22/2021 UP-647 0.02 2.35 7.59 0.005 0.03 3 50 0.03 0.24 2.43 ND 0.18 42 86 0.5
9/22/2021 UP-187 0 1.96 7.6 0.004 0.02 2.86 50 0.14 0.23 2.5 ND 0.18 42 87 0.5
9/22/2021 UP-629 0.14 2.15 7.6 0.007 0.11 3.02 51 0.43 0.25 2.26 0.01 0.13 42 86 0.5
9/22/2021 UP-713 0.01 2.23 7.62 0.006 0.07 2.96 50 0.48 0.24 2.24 0.01 0.15 42 87 0.5
9/22/2021 UP-644 0.19 2.07 7.59 0.011 0.04 2.98 52 0.64 0.26 1.96 0.01 0.10 42 86 0.5
9/22/2021 UP-222 0 1.72 7.58 0.006 0.05 3.02 52 0.63 0.26 1.8 0.01 0.12 42 85 0.5 2.5
9/22/2021 UP-649 0 1.7 7.56 0.012 0.07 2.92 50 0.21 0.26 1.68 ND 0.09 42 85 0.5
9/22/2021 UP WWTP 0.02 1.91 7.66 0.008 ..04 2.9 51 0.02 0.25 1.88 ND 0.11 41 85 0.5
9/22/2021 UP-612 0.05 2.06 7.6 0.002 0.07 3.04 51 0.81 0.23 2.18 NA
9/22/2021 UP WWTP Men's Room 0.02 1.58 7.57 0.027 0.11 2.96 51 0.05 0.26 1.47 NA
9/22/2021 BN-2098 0 3.28 8.06 0.003 0.11 NA 51 0.01 0.14 3.59 NA
9/22/2021 MT-2810 0.01 2.24 8.05 0.003 0.05 NA 50 0.01 0.09 2.25 NA
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26-Sep 9/28/2021 Kankakee WTP (TP01) NA NA Daily 0.003 0.49 NA Daily NA NA NA ND ND 42 89 0.5 Monthly
9/28/2021 UP- 437 0 2.76 7.49 0.005 0.4 3.32 49 0.02 0.15 3.02 ND 0.31 43 91 0.5
9/28/2021 UP-647 0.04 2.29 7.51 0.004 0.3 3.4 49 0.03 0.23 2.42 ND 0.22 43 92 0.5
9/28/2021 UP-187 0.01 2.18 7.54 0.008 0.32 3.28 50 0.16 0.24 2.18 ND 0.17 43 92 0.5
9/28/2021 UP-629 0 2.32 7.5 0.004 0.3 3.44 50 0.09 0.19 2.44 ND 0.20 43 92 0.5
9/28/2021 UP-713 0 2.1 7.51 0.006 0.28 3.34 51 0.34 0.22 2.2 0.01 0.18 43 92 0.5
9/28/2021 UP-644 0 1.91 7.55 0.011 0.34 3.46 51 0.53 0.27 1.94 0.01 0.12 44 92 0.5
9/28/2021 UP-222 0 1.81 7.52 0.008 0.28 3.34 50 0.36 0.24 1.74 0.01 0.13 44 93 0.5
9/28/2021 UP-649 0.02 1.8 7.48 0.016 0.34 3.22 51 0.28 0.14 1.81 0.01 0.13 44 93 0.5 2.4
9/28/2021 UP WWTP 0.02 1.86 7.59 0.01 0.28 3.3 51 0.03 0.28 1.86 ND 0.14 44 93 0.5
9/28/2021 UP-612 0 2.11 7.51 0 0.34 3.36 51 0.71 0.17 2.13 NA
9/28/2021 UP WWTP Men's Room 0.05 1.46 7.53 0.023 0.29 3.14 48 0.06 0.3 1.43 NA
9/28/2021 BN-2098 0 3.82 8.53 0.005 0.49 NA 45 0.01 0 4.23 NA
9/28/2021 MT-2810 0 3.18 8.21 0.005 0.47 NA 52 0.01 0.1 3.57 NA

3-Oct 10/5/2021 Kankakee WTP (TP01) NA NA Daily 0.004 1.69 NA Daily NA NA NA ND ND 35 61 0.6 Monthly
10/5/2021 UP- 437 0 2.84 7.56 0.009 0.43 3.64 52 0.01 0.14 3.01 ND 0.30 41 88 0.5
10/5/2021 UP-647 0 2.51 7.58 0.007 0.39 3.86 51 0.01 0.18 2.62 ND 0.22 41 87 0.5
10/5/2021 UP-187 0.18 2.56 7.61 0.005 0.36 3.6 51 0.16 0.21 2.49 0.01 0.24 41 87 0.5
10/5/2021 UP-629 0.05 2.49 7.57 0.007 0.38 3.44 52 0.16 0.18 2.61 ND 0.18 41 88 0.5
10/5/2021 UP-713 0 2.4 7.59 0.008 0.37 3.66 51 0.43 0.17 2.49 0.01 0.20 41 88 0.5
10/5/2021 UP-644 0.04 2.04 7.63 0.016 0.43 3.48 52 0.39 0.22 2.12 0.01 0.13 41 88 0.5
10/5/2021 UP-222 0 1.88 7.62 0.015 0.4 3.48 51 0.26 0.26 1.81 ND 0.13 41 87 0.5
10/5/2021 UP-649 0.19 1.99 7.56 0.014 0.46 3.46 53 0.18 0.22 1.97 ND 0.13 41 87 0.5
10/5/2021 UP WWTP 0.05 2.11 7.59 0.011 0.42 3.52 51 0.01 0.24 2.21 ND 0.14 41 87 0.5 2.6
10/5/2021 UP-612 0.04 2.36 7.6 0.005 0.44 3.62 51 1.02 0.19 2.45 NA
10/5/2021 UP WWTP Men's Room 0.07 1.84 7.59 0.023 0.47 3.42 52 0.14 0.26 1.85 NA
10/5/2021 BN-2098 0 3.39 8.47 0.006 1.75 NA 52 0 0 3.67 NA
10/5/2021 MT-2810 0 3.14 8.26 0.009 0.73 NA 54 0 0.11 3.5 NA

10-Oct 10/12/2021 Kankakee WTP (TP01) NA NA Daily 0.006 2.03 NA Daily NA NA NA ND ND 39 69 0.6 Monthly
10/12/2021 UP- 437 0 2.79 7.52 0.004 1.41 3.1 50 0.01 0.16 2.83 ND 0.28 37 66 0.6 3.5
10/12/2021 UP-647 0.14 2.33 7.55 0.006 1.42 2.96 50 0.04 0.21 2.22 ND 0.22 37 64 0.6
10/12/2021 UP-187 0 2.38 7.51 0.006 1.24 3.28 49 0.03 0.22 2.23 ND 0.21 37 64 0.6
10/12/2021 UP-629 0.06 2.16 7.54 0.002 1.44 3.2 50 0.1 0.22 2.02 ND 0.15 37 65 0.6
10/12/2021 UP-713 0.01 2.14 7.52 0.006 1.31 3.38 50 0.25 0 2.04 0.01 0.23 37 64 0.6
10/12/2021 UP-644 0.03 2.06 7.6 0.011 1.03 3.24 50 0.29 0.24 1.94 ND 0.13 38 64 0.6
10/12/2021 UP-222 0.12 2.02 7.55 0.009 1.08 3.62 51 0.08 0.24 1.89 ND 0.15 38 64 0.6
10/12/2021 UP-649 0.15 1.82 7.5 0.01 1.3 3.7 50 0.05 0.26 1.75 ND 0.14 38 65 0.6
10/12/2021 UP WWTP 0.2 1.91 7.57 0.01 1.27 3.52 51 0.05 0.26 1.81 ND 0.20 38 65 0.6
10/12/2021 UP-612 0.06 1.83 7.61 0.012 1.37 3.64 51 0.65 0.28 1.66 NA
10/12/2021 UP WWTP Men's Room 0.12 0.65 7.32 0.284 1.36 3.58 49 0.07 0.07 0.56 NA
10/12/2021 BN-2098 0 3.53 8.53 0.003 1.17 NA 56 0 0.44 2.04 NA
10/12/2021 MT-2810 0 3.43 8.21 0.006 1.56 NA 54 0 0.13 3.41 NA

17-Oct 10/19/2021 Kankakee WTP (TP01) NA NA Daily 0.002 2.58 NA Daily NA NA NA ND 0.01 42 77 0.5 Monthly
10/19/2021 UP- 437 0 2.7 7.45 0.006 2.43 3.52 53 0.01 0.19 2.69 ND 0.32 38 58 0.7
10/19/2021 UP-647 0.11 2.39 7.47 0.006 1.99 3.82 53 0.04 0.22 2.29 ND 0.25 40 63 0.6 3.1
10/19/2021 UP-187 0.06 2.28 7.49 0.006 1.89 3.26 52 0.06 0.25 2.1 ND 0.23 40 64 0.6
10/19/2021 UP-629 0 2.17 7.49 0.007 1.29 3.28 52 0.09 0.24 2.07 ND 0.19 39 62 0.6
10/19/2021 UP-713 0.09 2.34 7.48 0.006 1.21 3.42 54 0.24 0.25 2.18 0.01 0.24 39 62 0.6
10/19/2021 UP-644 0 2.16 7.49 0.01 1.9 3.3 54 0.18 0.25 1.99 0.01 0.16 40 65 0.6
10/19/2021 UP-222 0.5 1.97 7.48 0.011 1.91 3.2 54 0.12 0.28 1.72 ND 0.16 40 66 0.6
10/19/2021 UP-649 0.29 1.9 7.5 0.011 1.66 3.22 51 0.03 0.25 1.76 ND 0.15 40 66 0.6
10/19/2021 UP WWTP 0.08 1.83 7.5 0.008 0.78 3.4 52 0.38 0.29 1.74 ND 0.21 39 67 0.6
10/19/2021 UP-612 0.09 1.88 7.53 0.013 1.42 3.44 53 0.43 0.26 1.81 NA
10/19/2021 UP WWTP Men's Room 0.1 1.4 7.42 0.035 1.57 3.2 52 0.05 0.26 1.34 NA
10/19/2021 BN-2098 0.1 3.73 8.16 0.004 2.26 NA 54 0 0 3.68 NA
10/19/2021 MT-2810 0 3.39 8.02 0.003 2.42 NA 52 0.01 0.07 3.31 NA

24-Oct 10/26/2021 Kankakee WTP (TP01) NA NA Daily 0.007 2.35 NA Daily NA NA NA ND 0.01 39 22 1.8 3.7 Monthly
10/26/2021 UP- 437 0.2 3.04 7.52 0.008 2.32 4.2 51 0.02 0.23 3.32 ND 0.37 42 92 0.5
10/26/2021 UP-647 0.07 2.86 7.57 0.007 2.44 3.98 52 0.04 0.15 2.9 ND 0.30 39 85 0.5
10/26/2021 UP-187 0.25 2.64 7.54 0.005 2.34 3.9 53 0.08 0.16 2.84 ND 0.29 41 88 0.5 3.2
10/26/2021 UP-629 0.17 2.34 7.56 0.01 2.58 3.62 52 0.23 0.16 2.46 ND 0.22 42 89 0.5
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10/26/2021 UP-713 0.2 2.59 7.58 0.01 2.54 3.84 53 0.3 0.16 2.64 ND 0.26 43 91 0.5
10/26/2021 UP-644 0.25 2.2 7.57 0.012 2.59 3.98 51 0.32 0.21 2.28 0.01 0.18 43 90 0.5
10/26/2021 UP-222 0.29 1.86 7.55 0.001 2.65 3.52 52 0.16 0.21 2.02 ND 0.18 43 89 0.5
10/26/2021 UP-649 0.11 1.92 7.59 0.018 2.64 3.46 52 0.19 0.21 1.94 ND 0.16 46 92 0.5
10/26/2021 UP WWTP 0.14 2.24 7.61 0.008 2.57 3.56 52 0.1 0.18 2.31 ND 0.22 43 86 0.5
10/26/2021 UP-612 0.09 1.57 7.64 0.017 2.68 3.3 51 0.35 0.09 1.57 NA
10/26/2021 UP WWTP Men's Room 0.2 1.81 7.59 0.02 2.59 3.36 52 0.05 0.23 1.73 NA
10/26/2021 BN-2098 0.07 3.16 8.18 0.008 1.71 NA 78 0.01 0.21 3.42 NA
10/26/2021 MT-2810 0 3.25 8.3 0.008 1.86 NA 54 0.01 0.06 3.56 NA

31-Oct 10/30/2021 Kankakee WTP (TP01) NA NA Daily 0.007 2.35 NA Daily NA NA NA ND ND 38 51 0.7 Monthly
10/30/2021 UP- 437 0.2 3.04 7.52 0.008 2.32 4.2 51 0.02 0.23 3.32 ND 0.31 38 44 0.9
10/30/2021 UP-647 0.07 2.86 7.57 0.007 2.44 3.98 52 0.04 0.15 2.9 ND 0.30 39 44 0.9
10/30/2021 UP-187 0.25 2.64 7.54 0.005 2.34 3.9 53 0.08 0.16 2.84 ND 0.27 39 45 0.9 3
10/30/2021 UP-629 0.17 2.34 7.56 0.01 2.58 3.62 52 0.23 0.16 2.46 ND 0.26 39 45 0.9
10/30/2021 UP-713 0.2 2.59 7.58 0.01 2.54 3.84 53 0.3 0.16 2.64 ND 0.28 39 46 0.8
10/30/2021 UP-644 0.25 2.2 7.57 0.012 2.59 3.98 51 0.32 0.21 2.28 0.01 0.15 40 61 0.7
10/30/2021 UP-222 0.29 1.86 7.55 0.001 2.65 3.52 52 0.16 0.21 2.02 0.01 0.22 40 54 0.7
10/30/2021 UP-649 0.11 1.92 7.59 0.018 2.64 3.46 52 0.19 0.21 1.94 ND 0.19 41 60 0.7
10/30/2021 UP WWTP 0.14 2.24 7.61 0.008 2.57 3.56 52 0.1 0.18 2.31 ND 0.23 40 64 0.6
10/30/2021 UP-612 0.09 1.57 7.64 0.017 2.68 3.3 51 0.35 0.09 1.57 NA
10/30/2021 UP WWTP Men's Room 0.2 1.81 7.59 0.02 2.59 3.36 52 0.05 0.23 1.73 NA
10/30/2021 BN-2098 0.07 3.16 8.18 0.008 1.71 NA 78 0.01 0.21 3.42 NA
10/30/2021 MT-2810 0 3.25 8.3 0.008 1.86 NA 54 0.01 0.06 3.56 NA

31-Oct 11/2/2021 Kankakee WTP (TP01) NA NA Daily 0.005 4.12 NA Daily NA NA NA ND ND 31 55 0.6 Monthly
11/2/2021 UP- 437 0 2.75 7.58 0.007 2.97 3.08 51 0.02 0.13 3.05 ND 0.25 30 41 0.7
11/2/2021 UP-647 0.04 2.54 7.59 0.008 2.71 3.5 52 0.02 0.14 2.74 ND 0.23 31 41 0.8
11/2/2021 UP-187 0.07 2.66 7.57 0.009 2.65 3.24 51 0.05 0.19 2.72 ND 0.23 31 41 0.8
11/2/2021 UP-629 0.07 2.47 7.56 0.008 2.68 3.52 50 0.24 0.15 2.63 0.03 0.24 33 44 0.8 3.2
11/2/2021 UP-713 0 2.5 7.54 0.007 2.65 3.26 50 0.25 0.13 2.63 0.01 0.25 31 40 0.8
11/2/2021 UP-644 0 2.18 7.61 0.012 2.51 3.72 51 0.24 0.21 2.29 0.02 0.19 31 37 0.8
11/2/2021 UP-222 0.02 2.19 7.62 0.01 2.51 3.42 52 0.11 0.2 2.22 ND 0.18 32 39 0.8
11/2/2021 UP-649 0.03 2.06 7.54 0.015 2.48 3.68 52 0.06 0.18 2.1 ND 0.16 32 39 0.8
11/2/2021 UP WWTP 0.04 2.1 7.61 0.013 2.34 3.56 53 0.02 0.16 2.23 ND 0.18 32 38 0.8
11/2/2021 UP-612 0.01 2.23 7.58 0.008 2.39 3.66 53 0.06 0.19 2.45 NA
11/2/2021 UP WWTP Men's Room 0.05 1.88 7.63 0.019 2.43 3.6 53 0.03 0.28 1.42 NA
11/2/2021 BN-2098 0 3.51 8.57 0.007 3.97 NA 57 0.02 0.05 3.97 NA
11/2/2021 MT-2810 0 3.22 8.34 0.008 3.48 NA 59 0.02 0.09 3.53 NA

7-Nov 11/9/2021 Kankakee WTP (TP01) NA NA Daily 0.006 2.81 NA Daily NA NA NA ND ND 38 91 0.4 11/9/2021 3.6 Monthly
11/9/2021 UP- 437 0 2.78 7.54 0.007 3.5 3.72 52 0.03 0.16 2.91 ND 0.26 36 81 0.4
11/9/2021 UP-647 0 2.37 7.52 0.006 3.73 3.86 51 0.01 0.18 2.47 ND 0.28 36 78 0.5
11/9/2021 UP-187 0.02 2.42 7.48 0.007 3.75 3.68 51 0.05 0.17 2.41 ND 0.27 36 78 0.5
11/9/2021 UP-629 0.07 2.17 7.55 0.008 3.82 3.66 53 0.33 0.22 2.05 0.01 0.22 36 76 0.5
11/9/2021 UP-713 0.05 2.22 7.55 0.005 3.87 3.62 52 0.73 0.21 2.21 0.01 0.28 36 76 0.5 3.9
11/9/2021 UP-644 0 2.11 7.51 0.007 3.44 3.8 52 0.48 0.24 2.07 0.01 0.22 36 75 0.5
11/9/2021 UP-222 0.03 2.01 7.51 0.011 3.48 3.56 54 0.32 0.23 1.92 0.01 0.23 36 75 0.5
11/9/2021 UP-649 0.07 1.89 7.48 0.017 3.57 3.68 53 0.05 0.24 1.85 ND 0.22 36 74 0.5
11/9/2021 UP WWTP 0.05 2.07 7.58 0.009 3.67 3.72 53 0.03 0.25 1.96 ND 0.22 35 73 0.5
11/9/2021 UP-612 0.04 1.86 7.47 0.008 3.93 3.98 52 0.18 0.26 1.91 NA
11/9/2021 UP WWTP Men's Room 0.11 1.82 7.55 0.016 3.91 3.82 53 0.05 0.24 1.8 NA
11/9/2021 BN-2098 0 2.89 8.39 0 2.45 NA 53 0.04 0.03 3.16 NA
11/9/2021 MT-2810 0 3.56 8.36 0 2.75 NA 55 0.03 0.13 3.75 NA

14-Nov 11/16/2021 Kankakee WTP (TP01) NA NA Daily 0.007 2.1 NA Daily NA NA NA ND ND 36 84 0.4 Monthly
11/16/2021 UP- 437 0.09 2.63 7.51 0.009 2.11 4.44 47 0.02 0.11 3.01 ND 0.36 37 85 0.4
11/16/2021 UP-647 0.11 2.69 7.53 0.007 2.23 4.42 48 0.02 0.16 2.73 ND 0.40 37 86 0.4
11/16/2021 UP-187 0.1 2.43 7.53 0.008 2.3 4.14 49 0.05 0.22 2.51 ND 0.38 37 85 0.4
11/16/2021 UP-629 0.07 2.49 7.54 0.008 2.23 4.58 49 0.26 0.19 2.6 ND 0.37 37 85 0.4
11/16/2021 UP-713 0.09 2.44 7.55 0.007 2.17 4.48 49 0.58 0.21 2.54 0.01 0.39 37 86 0.4
11/16/2021 UP-644 0.03 2.31 7.58 0.012 2.28 4.76 49 0.94 0.25 2.36 0.02 0.35 37 85 0.4 3.3
11/16/2021 UP-222 0 2.32 7.47 0.014 2.27 4.42 48 0.37 0.26 2.21 0.01 0.33 37 85 0.4
11/16/2021 UP-649 0 2.25 7.54 0.021 2.25 4.46 48 0.156 0.26 2.12 ND 0.30 37 85 0.4
11/16/2021 UP WWTP 0.04 2.38 7.58 0.008 2.21 4.4 50 0.02 0.23 2.46 ND 0.33 37 85 0.4
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11/16/2021 UP-612 0 2.27 7.48 0.008 2.42 4.66 48 0.08 0.25 2.52 NA
11/16/2021 UP WWTP Men's Room 0.12 2.26 7.53 0.011 2.38 4.44 49 0.06 0.28 2.21 NA
11/16/2021 BN-2098 0 3.25 8.71 0.008 2.1 NA 55 0.01 0.08 3.64 NA
11/16/2021 MT-2810 0.03 3.17 8.4 0.009 2.2 NA 50 0.02 0.09 3.58 NA

21-Nov 11/22/2021 Kankakee WTP (TP01) NA NA Daily 0.007 2.35 NA Daily NA NA NA ND ND 35 81 0.4 Monthly
11/22/2021 UP- 437 0.12 3 7.54 0.008 2.22 4.52 51 0.05 0.06 3.37 ND 0.42 36 81 0.4
11/22/2021 UP-647 0.02 2.84 7.59 0.006 2.06 4.72 50 0.04 0.13 2.95 ND 0.41 35 81 0.4
11/22/2021 UP-187 0.03 2.64 7.56 0.004 2.1 4.6 49 0.07 0.16 2.82 ND 0.39 35 80 0.4
11/22/2021 UP-629 0.03 2.43 7.55 0.009 2.14 4.58 49 0.52 0.18 2.51 0.01 0.39 36 81 0.4
11/22/2021 UP-713 0 2.6 7.53 0.007 2.08 4.48 49 0.23 0.16 2.68 ND 0.39 36 81 0.4
11/22/2021 UP-644 0 2.46 7.58 0.006 2.11 4.72 50 1.22 0.2 2.49 0.02 0.37 36 81 0.4
11/22/2021 UP-222 0 2.41 7.54 0.008 2.08 4.52 49 0.55 0.2 2.41 0.01 0.35 36 81 0.4 3.2
11/22/2021 UP-649 0.09 2.16 7.56 0.013 2.1 4.5 50 0.07 0.2 2.3 ND 0.31 36 81 0.4
11/22/2021 UP WWTP 0 2.51 7.54 0.007 2.12 4.34 48 0.02 0.21 2.46 ND 0.33 35 81 0.4
11/22/2021 UP-612 0 2.48 7.59 0.002 2.11 4.24 50 0.11 0.21 2.47 NA
11/22/2021 UP WWTP Men's Room 0.06 2.03 7.57 0.012 2.13 4.16 49 0.03 0.24 2.03 NA
11/22/2021 BN-2098 0 3.29 8.5 0.007 2.64 NA 59 0.01 0 3.61 NA
11/22/2021 MT-2810 0 3.45 8.64 0.008 2.26 NA 55 0.01 0.04 3.56 NA

28-Nov 11/30/2021 Kankakee WTP (TP01) NA NA Daily 0.004 2.14 NA Daily NA NA NA ND ND 38 88 0.4 Monthly
11/30/2021 UP- 437 0.03 3.07 7.5 0.004 2.4 5 55 0.02 0.07 3.24 ND 0.42 37 89 0.4
11/30/2021 UP-647 0.08 3.1 7.55 0.004 2.49 4.76 58 0.02 0.11 2.8 ND 0.38 37 88 0.4
11/30/2021 UP-187 0.07 2.73 7.58 0.008 2.53 4.8 58 0.04 0.12 2.61 ND 0.38 37 88 0.4
11/30/2021 UP-629 0 2.81 7.56 0.006 2.54 4.7 59 0.19 0.16 2.38 ND 0.31 38 88 0.4
11/30/2021 UP-713 0 2.87 7.51 0.004 2.55 4.92 59 0.14 0.14 2.65 ND 0.36 37 88 0.4
11/30/2021 UP-644 0 2.53 7.58 0.01 2.56 4.82 59 0.78 0.16 2.44 ND 0.35 37 89 0.4
11/30/2021 UP-222 0.01 2.26 7.57 0.008 2.52 4.82 57 0.43 0.13 2.41 ND 0.36 37 88 0.4
11/30/2021 UP-649 0 2.1 7.55 0.01 2.56 4.8 57 0.08 0.15 2.18 ND 0.32 37 88 0.4 3.0
11/30/2021 UP WWTP 0.12 2.89 7.59 0.007 2.52 4.82 58 0.04 0.14 2.58 ND 0.33 37 89 0.4
11/30/2021 UP-612 0 2.63 7.53 0.005 2.55 4.9 55 0.1 0.14 2.54 NA
11/30/2021 UP WWTP Men's Room 0.17 2.62 7.55 0.013 2.54 4.86 58 0.04 0.3 1.6 NA
11/30/2021 BN-2098 0 3.83 8.28 0.004 2.21 NA 59 0 0 3.65 NA
11/30/2021 MT-2810 0 3.55 8.29 0.007 2.26 NA 58 0.01 0 3.36 NA

5-Dec 12/7/21 Kankakee WTP (TP01) NA NA Daily 0.006 1.86 NA Daily NA NA NA ND ND ND 38 91 0.4 12/8/2021 2.9 Monthly
12/7/21 UP- 437 0.06 2.94 7.44 0.007 2.16 4.92 56 0.02 0.08 3.3 ND 0.44 0.40 38 89 0.4
12/7/21 UP-647 0.08 2.79 7.5 0.009 2.18 5.06 55 0.02 0.09 2.92 ND 0.45 0.40 38 89 0.4
12/7/21 UP-187 0.1 2.66 7.54 0.008 2.16 4.98 56 0.2 0.11 2.89 ND 0.45 0.38 38 89 0.4
12/7/21 UP-629 0.02 2.51 7.59 0.009 2.13 4.88 56 0.15 0.12 2.69 ND 0.40 0.36 38 89 0.4
12/7/21 UP-713 0.09 2.61 7.56 0.006 2.18 4.74 56 0.04 0.12 2.72 ND 0.41 0.37 37 88 0.4
12/7/21 UP-644 0.1 2.12 7.59 0.013 2.19 4.68 57 0.58 0.17 2.04 ND 0.31 0.21 37 86 0.4
12/7/21 UP-222 0.12 2.46 7.55 0.007 2.18 4.7 57 0.07 0.13 2.5 ND 0.37 0.34 37 87 0.4
12/7/21 UP-649 0.1 2.2 7.54 0.009 2.17 4.66 57 0.09 0.13 2.3 ND 0.37 0.33 37 87 0.4
12/7/21 UP WWTP 0.13 2.5 7.57 0.009 2.19 4.72 57 0.02 0.11 2.57 ND 0.38 0.34 37 86 0.4 2.6
12/7/21 UP-612 0.09 2.31 7.61 0.006 2.233 4.62 57 0.11 0.13 2.44 NA
12/7/21 UP WWTP Men's Room 0.24 2.36 7.55 0.012 2.26 4.58 57 0.03 0.16 2.32 NA
12/7/21 BN-2098 0.03 3.52 8.45 0.006 2.01 NA 58 0.01 0 3.8 NA
12/7/21 MT-2810 0.05 3 8.41 0.005 2.2 NA 54 0.01 0 3.3 NA

12-Dec 12/14/21 Kankakee WTP (TP01) NA NA Daily 0.006 3.39 NA Daily NA NA NA ND ND ND 39 68 0.6 Monthly
12/14/21 UP- 437 0.01 3.1 7.52 0.007 2.28 4.46 47 0.02 0.09 3.35 ND 0.38 0.35 39 88 0.4 2.7
12/14/21 UP-647 0 2.79 7.58 0.006 2.29 4.32 50 0.04 0.1 3.04 ND 0.39 0.35 39 90 0.4
12/14/21 UP-187 0.09 2.73 7.55 0.006 2.25 4.4 51 0.05 0.11 2.85 ND 0.39 0.35 39 90 0.4
12/14/21 UP-629 0.04 2.53 7.56 0.006 2.27 4.38 51 0.13 0.12 2.76 ND 0.35 0.30 39 90 0.4
12/14/21 UP-713 0 2.77 7.57 0.007 2.27 4.34 50 0.2 0.11 2.93 ND 0.39 0.32 39 91 0.4
12/14/21 UP-644 0 2.58 7.58 0.004 2.27 4.32 52 0.34 0.13 2.68 ND 0.35 0.29 39 91 0.4
12/14/21 UP-222 0 2.69 7.57 0.009 2.24 4.26 52 0.31 0.13 2.72 ND 0.36 0.32 39 90 0.4
12/14/21 UP-649 0 2.46 7.58 0.01 2.26 4.34 53 0.03 0.15 2.42 ND 0.36 0.31 39 91 0.4
12/14/21 UP WWTP 0 2.62 7.57 0.008 2.26 4.26 51 0.02 0.12 2.82 ND 0.36 0.33 39 90 0.4
12/14/21 UP-612 0 2.12 7.6 0.016 2.36 4.4 54 0.15 0.16 2.32 NA
12/14/21 UP WWTP Men's Room NA
12/14/21 BN-2098 0 3.34 7.96 0.006 3.16 NA 54 0.02 0.06 3.77 NA
12/14/21 MT-2810 0.06 3.2 8.3 0.009 2.34 NA 47 0.02 0.06 3.7 NA

19-Dec 12/21/21 Kankakee WTP (TP01) NA NA Daily 0.005 3.19 NA Daily NA NA NA ND ND ND 37 79 0.5 Monthly
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12/21/21 UP- 437 0.04 2.96 7.5 0.008 3.83 4.78 51 0.09 0.02 3 ND 0.42 0.38 38 77 0.5
12/21/21 UP-647 0.02 3.19 7.59 0.009 3.81 4.54 53 0.07 0.12 2.96 ND 0.40 0.36 39 75 0.5 3.3
12/21/21 UP-187 0.02 3.23 7.56 0.009 3.89 4.46 54 0.08 0.15 2.95 ND 0.39 0.36 38 74 0.5
12/21/21 UP-629 0.01 3.13 7.53 0.009 3.91 4.38 53 0.09 0.17 2.85 ND 0.38 0.33 39 74 0.5
12/21/21 UP-713 0.06 3.18 7.54 0.009 3.82 4.36 52 0.19 0.12 2.96 ND 0.39 0.35 39 75 0.5
12/21/21 UP-644 0.04 3.08 7.58 0.008 3.67 4.2 51 0.26 0.18 2.78 ND 0.36 0.29 40 74 0.5
12/21/21 UP-222 0.05 2.93 7.52 0.009 3.63 4.24 52 0.16 0.17 2.73 ND 0.37 0.31 40 74 0.5
12/21/21 UP-649 0.02 2.91 7.52 0.009 3.52 4.12 52 0.05 0.18 2.5 ND 0.34 0.31 41 74 0.6
12/21/21 UP WWTP 0 2.79 7.58 0.007 3.38 4.18 51 0.02 0.2 2.47 ND 0.33 0.30 42 76 0.6
12/21/21 UP-612 0.01 2.78 7.53 0.009 3.28 3.98 50 0.14 0.17 2.56 NA
12/21/21 UP WWTP Men's Room NA
12/21/21 BN-2098 0.06 3.83 8.5 0.006 3.1 NA 54 0.03 0 3.76 NA
12/21/21 MT-2810 0.04 3.66 8.46 0.008 3.22 NA 49 0.02 0.05 3.71 NA

26-Dec 12/28/21 Kankakee WTP (TP01) NA NA Daily 0.005 2.61 NA Daily NA NA NA ND ND ND 35 84 0.4 Monthly
12/28/21 UP- 437 0 3.2 7.48 0.007 3.18 5.94 52 0 0.1 3.12 ND 0.52 0.48 34 81 0.4
12/28/21 UP-647 0 3.07 7.49 0.007 3.12 5.44 53 0.1 0.11 2.85 ND 0.47 0.44 34 80 0.4
12/28/21 UP-187 0.02 2.91 7.52 0.007 3.17 5.46 51 0.04 0.12 2.66 ND 0.47 0.43 35 99 0.4 3.3
12/28/21 UP-629 0 2.84 7.51 0.008 3.39 5.58 52 0.2 0.14 2.49 ND 0.42 0.36 35 79 0.4
12/28/21 UP-713 0.04 2.98 7.53 0.008 3.26 5.14 53 0.21 0.1 2.73 ND 0.47 0.41 34 80 0.4
12/28/21 UP-644 0 2.92 7.54 0.009 3.22 5.08 53 0.28 0.1 2.6 ND 0.43 0.36 35 79 0.4
12/28/21 UP-222 0.02 2.8 7.53 0.009 3.14 4.98 52 0.2 0.15 2.41 ND 0.46 0.38 35 79 0.4
12/28/21 UP-649 0.09 2.58 7.5 0.004 3.1 4.72 52 0.05 0.2 2.34 ND 0.41 0.38 35 78 0.4
12/28/21 UP WWTP 0.06 2.86 7.55 0.008 3.15 5 53 0.02 0.12 2.56 ND 0.42 0.37 35 79 0.4
12/28/21 UP-612 0.01 2.54 7.55 0.009 3.17 4.78 51 0.13 0.17 2.19 NA
12/28/21 UP WWTP Men's Room NA
12/28/21 BN-2098 0.02 3.44 8.61 0.005 2.58 NA 51 0 0 3.32 NA
12/28/21 MT-2810 0.07 3.43 8.51 0.007 2.77 NA 52 0.03 0.07 3.41 NA

2-Jan 1/4/22 Kankakee WTP (TP01) NA NA Daily 0.004 4.52 NA Daily NA NA NA ND ND ND 36 73 0.5 Monthly
1/4/22 UP- 437 0 3.39 7.52 0.006 3.19 5.22 50 0.02 0.07 3.23 ND 0.47 0.43 36 78 0.5
1/4/22 UP-647 0.03 3.3 7.55 0.004 2.85 5.32 50 0.08 0.09 2.96 ND 0.48 0.43 36 81 0.4
1/4/22 UP-187 0 3.34 7.49 0.005 2.88 5.24 49 0.04 0.08 2.84 ND 0.47 0.44 36 83 0.4
1/4/22 UP-629 0 3.22 7.54 0.003 2.8 5.3 51 0.22 0.08 2.79 ND 0.47 0.39 37 84 0.4 3.1
1/4/22 UP-713 0 3.24 7.55 0.004 2.9 5.12 50 0.13 0.08 2.8 ND 0.47 0.42 36 84 0.4
1/4/22 UP-644 0 2.85 7.61 0.008 2.73 5.06 52 0.28 0.15 2.23 0.01 0.35 0.29 36 86 0.4
1/4/22 UP-222 0 2.83 7.55 0.003 2.8 5.36 51 0.04 0.11 2.6 ND 0.42 0.39 36 86 0.4
1/4/22 UP-649 0 2.98 7.49 0.004 2.82 5.12 52 0.02 0.11 2.44 ND 0.42 0.39 36 89 0.4
1/4/22 UP WWTP 0 2.94 7.5 0.001 2.76 5.22 50 0.04 0.12 2.59 ND 0.43 0.41 36 86 0.4
1/4/22 UP-612 0 2.85 7.54 0.006 2.66 5.06 51 0.06 0.13 2.3 NA
1/4/22 UP WWTP Men's Room NA
1/4/22 BN-2098 0 3.76 8.73 0.003 4.27 NA 57 0.08 0.08 3.51 NA
1/4/22 MT-2810 0 3.68 8.43 0.002 3.93 NA 51 0.02 0.08 3.54 NA

9-Jan 1/11/22 Kankakee WTP (TP01) NA NA Daily 0.006 2.96 NA Daily NA NA NA ND ND ND 39 91 0.4 1/12/2022 2.5 Monthly
1/11/22 UP- 437 0.02 3.26 7.49 0.006 3.97 5.86 55 0.06 0.03 3.28 ND 0.61 0.54 38 81 0.5
1/11/22 UP-647 0.02 3.19 7.56 0.003 4.08 5.46 56 0.12 0.07 3 ND 0.52 0.46 38 78 0.5
1/11/22 UP-187 0.07 2.95 7.49 0.005 4.08 5.1 55 0.07 0.07 2.8 ND 0.49 0.44 37 77 0.5
1/11/22 UP-629 0.03 2.93 7.57 0.004 4.02 5.04 56 0.27 0.08 2.8 ND 0.48 0.40 38 78 0.5
1/11/22 UP-713 0 3 7.47 0.003 4.25 5.12 56 0.04 0.08 2.87 ND 0.49 0.44 37 78 0.5 3.3
1/11/22 UP-644 0.03 2.69 7.56 0.007 4.19 5.06 56 0.35 0.08 2.51 ND 0.41 0.34 37 76 0.5
1/11/22 UP-222 0.06 2.97 7.48 0.006 4.04 5.08 55 0.16 0.07 2.6 0.01 0.47 0.43 38 78 0.5
1/11/22 UP-649 0.07 2.67 7.5 0.005 4.31 5.1 55 0.06 0.05 2.52 0.01 0.46 0.41 37 76 0.5
1/11/22 UP WWTP 0.08 2.8 7.53 0.005 4.14 5.18 55 0.05 0.13 2.46 ND 0.46 0.41 37 77 0.5
1/11/22 UP-612 0.02 2.52 7.58 0.004 4.29 5.08 54 0.1 0.12 2.35 NA
1/11/22 UP WWTP Men's Room NA
1/11/22 BN-2098 0 3.52 8.22 0.003 3.23 NA 68 0.03 0 3.45 NA
1/11/22 MT-2810 0.04 3.27 8.38 0.004 3.32 NA 64 0.05 0 3.28 NA

16-Jan 1/18/22 Kankakee WTP (TP01) NA NA Daily 0.002 2.04 NA Daily NA NA NA ND ND ND 38 95 0.4 Monthly
1/18/22 UP- 437 0.02 3.4 7.54 0.004 2.76 5.84 58 0.06 0.04 3.37 ND 0.43 0.39 39 94 0.4
1/18/22 UP-647 0.03 3.21 7.57 0.003 2.82 5.78 58 0.08 0.07 3.09 ND 0.52 0.47 40 95 0.4
1/18/22 UP-187 0.02 3.12 7.51 0.005 2.77 5.56 59 0.15 0.1 2.88 ND 0.51 0.48 39 95 0.4
1/18/22 UP-629 0 3.13 7.53 0.001 2.85 5.72 59 0.16 0.07 2.86 ND 0.49 0.44 40 95 0.4
1/18/22 UP-713 0.03 3.16 7.57 0.005 2.84 5.38 60 0.14 0.07 3.01 ND 0.50 0.45 39 94 0.4
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1/18/22 UP-644 0.05 3.06 7.57 0.005 2.96 5.6 61 0.14 0.15 2.59 ND 0.45 0.42 40 96 0.4 2.8
1/18/22 UP-222 0.01 3.03 7.49 0.006 2.98 5.56 61 0.15 0.05 2.75 ND 0.48 0.44 39 94 0.4
1/18/22 UP-649 0.04 2.87 7.51 0.005 2.98 5.58 661 0.03 0.05 2.71 ND 0.47 0.44 39 94 0.4
1/18/22 UP WWTP 0 2.84 7.58 0.001 3.04 5.52 61 0.03 0.08 2.53 ND 0.46 0.43 39 93 0.4
1/18/22 UP-612 0 2.59 7.57 0.001 3.08 5.34 62 0.14 0.14 2.27 NA
1/18/22 UP WWTP Men's Room NA
1/18/22 BN-2098 0 3.66 8.34 0.003 1.97 NA 58 0.08 0 3.54 NA
1/18/22 MT-2810 0 3.67 8.45 0.003 2.21 NA 61 0.05 0.09 3.66 NA

23-Jan 1/25/22 Kankakee WTP (TP01) NA NA Daily 0.003 2.04 NA Daily NA NA NA ND ND ND 36 90 0.4 Monthly
1/25/22 UP- 437 0 3.48 7.51 0.004 2.03 5.6 61 0.1 0.04 3.28 ND 0.60 0.53 37 93 0.4
1/25/22 UP-647 0 3.34 7.63 0.003 2.08 5.36 61 0.11 0.04 3.13 ND 0.52 0.45 37 91 0.4
1/25/22 UP-187 0.05 3.23 7.63 0.001 2.04 5.4 61 0.25 0.07 2.9 ND 0.49 0.44 37 90 0.4
1/25/22 UP-629 0.04 3.1 7.6 0.007 2.04 5.46 61 0.49 0.06 2.92 ND 0.47 0.42 37 91 0.4
1/25/22 UP-713 0.02 3.32 7.61 0.001 2.03 5.52 62 0.112 0.06 3.01 ND 0.49 0.44 37 91 0.4
1/25/22 UP-644 0.05 2.89 7.64 0.005 2.04 5.46 60 0.4 0.05 2.5 ND 0.38 0.34 37 90 0.4
1/25/22 UP-222 0.01 3.48 7.62 0.003 2.09 5.5 60 0.1 0.07 2.84 ND 0.47 0.42 37 90 0.4 2.6
1/25/22 UP-649 0.05 3 7.61 0.003 2.11 5.42 61 0.11 0.11 2.55 ND 0.46 0.42 37 90 0.4
1/25/22 UP WWTP 0 3.26 7.65 0.002 2.11 5.32 60 0.04 0.08 2.89 ND 0.47 0.43 37 90 0.4
1/25/22 UP-612 0.1 2.87 7.6 0.004 2.13 5.52 58 0.13 0.11 2.48 NA
1/25/22 UP WWTP Men's Room 0.08 2.85 7.59 0.007 2.06 5.26 60 0.05 0.07 2.54 NA
1/25/22 BN-2098 0.02 3.35 8.52 0.002 2.1 NA 66 0.07 0 3.64 NA
1/25/22 MT-2810 0.04 3.51 8.33 0.002 2.09 NA 63 0.05 0 3.29 NA

30-Jan 2/1/22 Kankakee WTP (TP01) NA NA Daily 0.007 1.95 NA Daily NA NA NA ND ND ND 34 92 0.4 Monthly
2/1/22 UP- 437 0 3.47 7.53 0.005 2.09 5.92 63 0.05 0.05 3.37 ND 0.56 0.52 36 95 0.4
2/1/22 UP-647 0 3.37 7.62 0.005 2.15 5.54 63 0.05 0.07 3.15 ND 0.47 0.42 36 93 0.4
2/1/22 UP-187 0 3.27 7.61 0.009 2.15 5.32 61 0.1 0.08 3.03 ND 0.47 0.42 36 93 0.4
2/1/22 UP-629 0.03 3.2 7.65 0.001 2.14 5.22 61 0.35 0.08 2.97 ND 0.48 0.38 36 93 0.4
2/1/22 UP-713 0 3.33 7.65 0.009 2.17 5.38 62 0.2 0.07 3.07 ND 0.48 0.42 36 94 0.4
2/1/22 UP-644 0 3.23 7.66 0.008 2.16 5.28 62 0.31 0.07 2.95 ND 0.44 0.39 36 93 0.4
2/1/22 UP-222 0 3.19 7.67 0.005 2.14 5.18 63 0.06 0.09 2.87 ND 0.43 0.39 36 94 0.4
2/1/22 UP-649 0 3 7.64 0.005 2.14 5.3 61 0.04 0.05 2.87 ND 0.43 0.40 36 93 0.4 2.5
2/1/22 UP WWTP 0 3.25 7.65 0.005 2.17 5.4 62 0.05 0.07 3.03 ND 0.43 0.41 36 94 0.4
2/1/22 UP-612 0 2.74 7.66 0.007 2.12 5.26 59 0.16 0.11 2.46 NA
2/1/22 UP WWTP Men's Room 0.02 2.95 7.59 0.01 2.16 5.24 59 0.02 0.1 2.72 NA
2/1/22 BN-2098 0 3.53 8.51 0.005 1.94 NA 65 0.06 0.07 3.64 NA
2/1/22 MT-2810 0 3.36 8.41 0.006 1.97 NA 65 0.02 0.05 3.37 NA

6-Feb 2/8/22 Kankakee WTP (TP01) NA NA Daily 0.006 1.96 NA Daily NA NA NA ND ND ND 43 91 0.5 3.3 Monthly
2/8/22 UP- 437 0 3.4 7.52 0.008 1.94 5.88 63 0.04 0.05 3.29 ND 0.66 0.60 41 91 0.5
2/8/22 UP-647 0 3.28 7.65 0.007 1.86 5.74 64 0.07 0.07 3.07 ND 0.51 0.48 39 89 0.4
2/8/22 UP-187 0.01 3.26 7.65 0.006 1.81 5.48 62 0.18 0.09 3.01 ND 0.52 0.47 39 91 0.4
2/8/22 UP-629 0.03 3.26 7.58 0.007 1.83 5.7 63 0.23 0.07 3.07 ND 0.52 0.45 39 90 0.4
2/8/22 UP-713 0 3.27 7.64 0.007 1.84 5.42 63 0.12 0.07 3.08 0.01 0.52 0.48 39 90 0.4
2/8/22 UP-644 0 3.07 7.67 0.009 1.87 5.38 64 0.36 0.12 2.69 ND 0.42 0.35 38 93 0.4
2/8/22 UP-222 0 3.25 7.62 0.007 1.82 5.34 62 0.17 0.09 2.95 ND 0.50 0.45 39 90 0.4
2/8/22 UP-649 0 3.11 7.64 0.008 1.81 5.4 63 0.08 0.12 2.84 ND 0.49 0.44 38 93 0.4
2/8/22 UP WWTP 0 3.24 7.64 0.006 1.93 5.4 63 0.03 0.08 3.02 ND 0.49 0.46 39 91 0.4 2.9
2/8/22 UP-612 0 2.92 7.69 0.009 1.91 5.42 65 0.11 0.16 2.68 NA
2/8/22 UP WWTP Men's Room 0.03 3.05 7.53 0.007 1.94 5.36 64 0.06 0.09 2.76 NA
2/8/22 BN-2098 0 3.31 8.42 0.005 1.94 NA 68 0.07 0.02 3.18 NA
2/8/22 MT-2810 0 3.49 8.37 0.008 1.99 NA 68 0.04 0.01 3.32 NA

13-Feb 2/15/22 Kankakee WTP (TP01) NA NA Daily 0.007 2.17 NA Daily NA NA NA ND NA ND 45 72 0.6 Monthly
2/15/22 UP- 437 0.12 3.4 7.55 0.004 1.78 5.92 65 0.06 0.06 3.43 ND 0.64 0.58 43 94 0.5 3
2/15/22 UP-647 0.07 3.48 7.64 0.002 1.78 5.56 63 0.06 0.03 3.21 ND 0.54 0.50 43 95 0.5
2/15/22 UP-187 0.14 3.41 7.65 0.002 1.79 5.38 65 0.09 0.06 3.2 ND 0.53 0.49 43 95 0.5
2/15/22 UP-629 0.04 3.36 7.66 0.002 1.83 5.08 65 0.16 0.07 3.05 ND 0.52 0.46 42 95 0.4
2/15/22 UP-713 0.2 3.33 7.65 0.003 1.83 5.18 65 0.06 0.15 3.13 ND 0.54 0.48 43 96 0.4
2/15/22 UP-644 0.14 3.14 7.69 0.003 1.86 5.32 65 0.07 0.09 2.89 0.01 0.47 0.41 43 96 0.4
2/15/22 UP-222 0.21 3.32 7.69 0.002 1.81 5.18 66 0.12 0.08 2.92 ND 0.51 0.47 43 96 0.4
2/15/22 UP-649 0.06 3.17 7.68 0.012 1.83 5.1 65 0.08 0.14 2.81 ND 0.49 0.46 43 96 0.4
2/15/22 UP WWTP 0.1 3.37 7.67 0.004 1.87 5.28 63 0.05 0.09 3.1 ND 0.51 0.48 42 95 0.4
2/15/22 UP-612 0.07 3 7.7 0.007 1.89 5.32 65 0.11 0.12 2.55 NA
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2/15/22 UP WWTP Men's Room 0.16 2.62 7.58 0.018 1.81 5.3 64 0.05 0.08 2.78 NA
2/15/22 BN-2098 0.13 3.52 8.55 0.002 2.08 NA 67 0.05 0 3.38 NA
2/15/22 MT-2810 0.07 3.33 8.48 0.004 1.8 NA 67 0.04 0.17 3.11 NA

20-Feb 2/22/22 Kankakee WTP (TP01) NA NA Daily 0.002 3.62 NA Daily NA NA NA ND NA ND 35 37 0.9 Monthly
2/22/22 UP- 437 0.01 3.23 7.61 0.004 2.54 5.96 76 0.11 0.15 3 ND 0.58 0.54 40 41 1.0
2/22/22 UP-647 0 3.26 7.64 0.003 2.47 5.92 71 0.05 0.13 3.07 ND 0.57 0.52 41 46 0.9 3.7
2/22/22 UP-187 0.08 3.21 7.67 0.003 2.43 6 72 0.11 0.13 3.09 ND 0.56 0.52 41 46 0.9
2/22/22 UP-629 0.15 3.23 7.66 0.009 2.42 6.04 72 0.18 0.15 2.94 ND 0.55 0.49 42 49 0.9
2/22/22 UP-713 0.16 3.24 7.61 0.003 2.4 5.86 73 0.14 0.14 3.04 ND 0.56 0.50 41 47 0.9
2/22/22 UP-644 0.09 3.21 7.68 0.003 2.38 6.22 69 0.28 0.16 2.94 0.01 0.54 0.46 42 51 0.8
2/22/22 UP-222 0.1 3.14 7.62 0.002 2.37 6.02 73 0.29 0.17 2.97 0.01 0.56 0.47 43 56 0.8
2/22/22 UP-649 0.12 3.1 7.67 0.003 2.35 5.84 69 0.31 0.17 2.78 0.01 0.51 0.47 43 58 0.7
2/22/22 UP WWTP 0.04 3.19 7.59 0.003 2.37 5.98 71 0.03 0.13 2.95 ND 0.54 0.48 42 51 0.8
2/22/22 UP-612 0.23 2.84 7.71 0.002 2.23 5.62 65 0.14 0.17 2.5 NA
2/22/22 UP WWTP Men's Room 0 3.05 7.63 0.004 2.35 5.48 67 0.04 0.15 2.71 NA
2/22/22 BN-2098 0.03 3.44 8.68 0.002 3.8 NA 52 0.03 0.03 3.36 NA
2/22/22 MT-2810 0.02 3.33 8.58 0.005 3.22 NA 71 0.01 0.08 3.15 NA

27-Feb 3/1/2022 Kankakee WTP (TP01) NA NA Daily 0.002 3.99 NA Daily NA NA NA ND ND ND 36 66 0.5 Monthly
3/1/2022 UP- 437 0.02 3.46 7.52 0.004 4.17 5.48 64 0.05 0.09 3.39 ND 0.45 0.41 35 46 0.8
3/1/2022 UP-647 0.05 3.45 7.61 0.002 4.09 5.6 65 0.04 0.09 3.29 ND 0.51 0.47 36 45 0.8
3/1/2022 UP-187 0 3.47 7.62 0.002 4.12 5.5 54 0.14 0.14 3.02 ND 0.53 0.47 36 44 0.8 3.1
3/1/2022 UP-629 0.06 3.41 7.67 0.002 4.11 5.52 62 0.33 0.08 3.25 0.01 0.54 0.44 36 44 0.8
3/1/2022 UP-713 0.03 3.38 7.59 0.002 4.12 5.64 63 0.46 0.08 3.24 0.01 0.55 0.44 36 44 0.8
3/1/2022 UP-644 0 3.27 7.61 0.002 4.13 5.46 63 0.44 0.13 3.08 0.01 0.53 0.41 37 43 0.9
3/1/2022 UP-222 0 3.28 7.64 0.002 4.11 5.42 64 0.5 0.09 3.02 0.01 0.56 0.43 36 43 0.8
3/1/2022 UP-649 0 3.12 7.66 0.004 3.92 5.22 62 0.08 0.11 2.8 ND 0.48 0.43 37 40 0.9
3/1/2022 UP WWTP 0 3.31 7.66 0.002 4.07 5.34 63 0.06 0.11 3.05 ND 0.49 0.45 36 42 0.9
3/1/2022 UP-612 0 3.2 7.69 0.001 3.94 5.2 64 0.18 0.11 2.9 NA
3/1/2022 UP WWTP Men's Room 0.02 3.13 7.63 0.004 4.21 5.3 63 0.07 0.09 2.89 NA
3/1/2022 BN-2098 0.05 3.95 8.72 0.004 4.05 NA 67 0.05 0.02 3.69 NA
3/1/2022 MT-2810 0.01 3.61 8.62 0.003 4.32 NA 66 0.03 0.08 3.63 NA

6-Mar 3/8/2022 Kankakee WTP (TP01) NA NA Daily 0.004 3.09 NA Daily NA NA NA ND ND ND 35 72 0.5 2.9 Monthly
3/8/2022 UP- 437 0.13 3.38 7.62 0.008 3.44 6.02 66 0.05 0.07 3.38 ND 0.58 0.55 33 69 0.5
3/8/2022 UP-647 0.21 3.37 7.61 0.001 3.65 6.1 68 0.04 0.11 3.19 ND 0.58 0.53 33 68 0.5
3/8/2022 UP-187 0.13 3.38 7.56 0.005 3.43 6.2 68 0.05 0.08 3.22 ND 0.59 0.54 33 68 0.5
3/8/2022 UP-629 0.12 3.28 7.59 0.005 3.45 6.2 68 0.41 0.1 3.05 0.01 0.58 0.48 33 67 0.5 3.4
3/8/2022 UP-713 0.16 3.34 7.56 0.004 3.59 6.3 66 0.31 0.09 3.15 ND 0.61 0.54 33 67 0.5
3/8/2022 UP-644 0 3.21 7.6 0.005 3.54 5.98 68 0.3 0.11 2.96 0.01 0.60 0.47 33 66 0.5
3/8/2022 UP-222 0.08 3.22 7.58 0.005 3.61 6.14 66 0.32 0.09 3.07 0.01 0.59 0.48 33 65 0.5
3/8/2022 UP-649 0.1 3.08 7.56 0.005 3.67 5.98 63 0.08 0 2.72 ND 0.54 0.48 33 64 0.5
3/8/2022 UP WWTP 0.06 3.25 7.61 0.006 3.71 6 68 0.06 0.12 2.93 ND 0.54 0.49 33 65 0.5
3/8/2022 UP-612 0.06 2.82 7.58 0 4.04 5.96 67 0.16 0.13 2.59 NA
3/8/2022 UP WWTP Men's Room 0.05 3.09 7.52 0.008 3.48 5.94 66 0.05 0.12 2.87 NA
3/8/2022 BN-2098 0.06 3.91 8.81 0.005 3.03 NA 56 0.04 0.01 3.84 NA
3/8/2022 MT-2810 0.07 3.62 8.75 0.007 3.29 NA 59 0.04 0.02 3.57 NA

13-Mar 3/15/2022 Kankakee WTP (TP01) NA NA Daily 0.007 2.6 NA Daily NA NA NA ND ND ND 37 73 0.5 Monthly
3/15/2022 UP- 437 0.09 3.37 7.51 0.003 3 6.2 51 0.04 0.08 3.34 ND 0.57 0.53 38 72 0.5
3/15/2022 UP-647 0 3.35 7.59 0.004 3 6.1 54 0.06 0.11 3.13 ND 0.52 0.48 38 72 0.5
3/15/2022 UP-187 0.07 3.33 7.59 0.002 2.97 5.66 55 0.23 0.1 3.08 ND 0.53 0.49 38 72 0.5
3/15/2022 UP-629 0 3.28 7.59 0.002 2.94 5.78 53 0.08 0.11 3.08 ND 0.51 0.46 38 72 0.5
3/15/2022 UP-713 0 3.33 7.62 0.007 2.96 5.96 54 0.29 0.12 3.12 ND 0.53 0.49 38 72 0.5 3.2
3/15/2022 UP-644 0 3.21 7.63 0.003 2.94 5.94 53 0.61 0.1 2.95 0.01 0.50 0.44 38 73 0.5
3/15/2022 UP-222 0.06 3.37 7.63 0.003 3.02 5.58 52 0.08 0.11 2.92 0.01 0.55 0.46 38 72 0.5
3/15/2022 UP-649 0 3.12 7.64 0.002 2.86 6 53 0.12 0.11 2.75 ND 0.54 0.49 38 73 0.5
3/15/2022 UP WWTP 0.03 3.25 7.61 0.001 2.94 6.14 52 0.07 0.12 2.96 ND 0.51 0.49 38 72 0.5
3/15/2022 UP-612 0 3.16 7.65 0.001 2.94 6 57 0.15 0.13 2.92 NA
3/15/2022 UP WWTP Men's Room 0.08 3.01 7.57 0.007 2.98 5.74 55 0.26 0.13 2.77 NA
3/15/2022 BN-2098 0 3.59 8.56 0.003 2.66 NA 51 0.04 0.01 3.44 NA
3/15/2022 MT-2810 0.11 3.56 8.42 0.007 2.92 NA 54 0.03 0.05 3.37 NA

20-Mar 3/20/2022 Kankakee WTP (TP01) NA NA Daily 0.005 2.75 NA Daily NA NA NA ND ND ND 43 67 0.6 Monthly
3/20/2022 UP- 437 0.1 3.29 7.51 0.006 2.68 4.54 52 0.04 0.03 3.28 ND 0.41 0.38 35 74 0.5
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3/20/2022 UP-647 0 3.27 7.55 0.006 2.76 5 52 0.07 0.01 3.05 ND 0.44 0.44 36 74 0.5
3/20/2022 UP-187 0.08 3.28 7.49 0.007 2.66 4.94 52 0.06 0.05 3.08 ND 0.47 0.43 36 74 0.5
3/20/2022 UP-629 0.15 3.15 7.5 0.006 2.76 4.9 51 0.11 0.1 2.95 ND 0.46 0.42 36 74 0.5
3/20/2022 UP-713 0.03 3.28 7.49 0.004 2.72 4.88 51 0.11 0.04 3 0.01 0.49 0.43 36 74 0.5
3/20/2022 UP-644 0 3.1 7.55 0.005 2.74 4.84 53 0.16 0.09 2.79 0.01 0.49 0.41 36 74 0.5 2.7
3/20/2022 UP-222 0 3.12 7.59 0.006 2.66 4.82 51 0.26 0.07 2.78 0.01 0.53 0.42 36 74 0.5
3/20/2022 UP-649 0 3.03 7.58 0.005 2.79 4.78 52 0.09 0.06 2.74 ND 0.47 0.43 36 74 0.5
3/20/2022 UP WWTP 0.15 3.14 7.53 0.006 2.84 4.76 51 0.04 0.06 2.87 ND 0.44 0.39 36 74 0.5
3/20/2022 UP-612 0.12 3 7.61 0.003 2.78 4.66 54 0.16 0.1 2.76 NA
3/20/2022 UP WWTP Men's Room 0.01 3.11 7.49 0.005 2.8 4.82 52 0.06 0.08 2.84 NA
3/20/2022 BN-2098 0.11 3.96 8.84 0.005 2.73 NA 56 0.02 0.02 3.94 NA
3/20/2022 MT-2810 0.09 3.6 8.52 0.006 2.64 NA 54 0.03 0.07 3.48 NA

27-Mar 3/29/2022 Kankakee WTP (TP01) NA NA Daily 0.003 4.02 NA Daily NA NA NA ND ND ND 37 65 0.6 Monthly
3/29/2022 UP- 437 0.1 3.47 7.49 0.004 3.84 6.42 52 0.04 0.08 3.38 ND 0.53 0.48 40 63 0.6
3/29/2022 UP-647 0.04 3.26 7.58 0.007 3.79 5.54 51 0.05 0.12 3.05 ND 0.45 0.41 40 63 0.6
3/29/2022 UP-187 0.13 3.29 7.63 0.005 3.77 5.56 50 0.06 0.11 3.01 ND 0.45 0.41 40 63 0.6
3/29/2022 UP-629 0.04 3.24 7.62 0.007 3.71 5.2 50 0.1 0.12 3 ND 0.44 0.39 41 64 0.6
3/29/2022 UP-713 0.14 3.28 7.59 0.005 3.71 5.22 52 0.12 0.1 3.01 ND 0.45 0.40 40 63 0.6
3/29/2022 UP-644 0.06 3.19 7.6 0.002 3.58 5.34 51 0.2 0.11 2.93 0.01 0.46 0.37 40 64 0.6
3/29/2022 UP-222 0.09 3.14 7.62 0.006 3.51 5.42 52 0.26 0.14 2.81 ND 0.44 0.40 41 64 0.6 2.6
3/29/2022 UP-649 0.15 3.08 7.61 0.003 3.53 5.24 51 0.12 0.12 2.81 ND 0.45 0.40 41 64 0.6
3/29/2022 UP WWTP 0.15 3.24 7.61 0.005 3.50 5.28 52 0.04 0.12 2.98 ND 0.44 0.40 41 64 0.6
3/29/2022 UP-612 0.06 2.96 7.63 0.005 3.33 5.3 52 0.15 0.11 2.7 NA
3/29/2022 UP WWTP Men's Room 0.16 2.98 7.60 0.007 3.67 5.28 52 0.05 0.15 2.71 NA
3/29/2022 BN-2098 0.00 3.87 8.6 0.005 4.04 NA 57 0.08 0.02 3.85 NA
3/29/2022 MT-2810 0.00 3.47 8.39 0.00 3.93 NA 54 0.04 0.04 3.49 NA

3-Apr 4/5/2022 Kankakee WTP (TP01) NA NA Daily 0.005 4.35 NA Daily NA NA NA ND ND ND 37 64 0.6 Monthly
4/5/2022 UP- 437 0.03 3.37 7.57 0.004 3.87 5.4 53 0.02 0.05 3.25 ND 0.44 0.42 38 55 0.7
4/5/2022 UP-647 0.00 3.18 7.56 0.002 3.83 4.94 54 0.03 0.1 2.99 ND 0.39 0.39 38 60 0.6
4/5/2022 UP-187 0.00 3.18 7.58 0.000 3.75 4.68 52 0.04 0.08 3.07 ND 0.45 0.41 37 60 0.6
4/5/2022 UP-629 0.00 3.17 7.59 0.002 3.72 4.86 54 0.1 0.11 2.87 ND 0.43 0.38 37 61 0.6
4/5/2022 UP-713 0.00 3.14 7.57 0.002 3.69 4.98 55 0.2 0.08 2.91 ND 0.46 0.40 37 61 0.6
4/5/2022 UP-644 0.00 3.06 7.59 0.005 3.77 5.00 56 0.26 0.14 2.84 ND 0.41 0.40 38 63 0.6
4/5/2022 UP-222 0.00 2.95 7.6 0.004 3.85 4.98 55 0.2 0.11 2.59 ND 0.47 0.40 38 65 0.6
4/5/2022 UP-649 0.00 2.94 7.61 0.004 3.81 4.96 55 0.14 0.13 2.59 ND 0.44 0.39 38 66 0.6 3.1
4/5/2022 UP WWTP 0.00 2.98 7.64 0.002 3.88 5.00 55 0.04 0.12 2.65 ND 0.43 0.41 38 66 0.6
4/5/2022 UP-612 0.00 2.75 7.63 0.003 3.88 4.94 55 0.14 0.18 2.49 NA
4/5/2022 UP WWTP Men's Room 0.00 2.90 7.57 0.005 3.83 4.98 54 0.03 0.12 2.66 NA
4/5/2022 BN-2098 0.00 3.79 8.22 0.002 4.23 NA 61 0.02 0 3.63 NA
4/5/2022 MT-2810 0.01 3.37 8.31 0.002 4.18 NA 58 0.01 0.02 3.32 NA

10-Apr 4/12/2022 Kankakee WTP (TP01) NA NA Daily 0.006 3.49 NA Daily NA NA NA ND ND ND 36 63 0.6 4/12/2022 2.7 Monthly
4/12/2022 UP- 437 0.00 3.15 7.69 0.006 3.92 3.8 53 0.02 0.06 3.25 ND 0.29 0.29 171 23 7.4
4/12/2022 UP-647 0.00 3.01 7.64 0.004 4.09 5.16 53 0.06 0.3 2.82 ND 0.42 0.41 37 63 0.6
4/12/2022 UP-187 0.00 3.01 7.59 0.005 3.98 4.96 53 0.03 0.12 2.85 ND 0.43 0.42 37 63 0.6
4/12/2022 UP-629 0.00 2.97 7.6 0.007 3.92 4.9 54 0.14 0.31 2.77 ND 0.40 0.41 37 64 0.6
4/12/2022 UP-713 0.00 2.99 7.6 0.000 3.99 5.02 52 0.15 0.14 2.77 ND 0.41 0.41 35 69 0.5
4/12/2022 UP-644 0.00 2.92 7.63 0.005 4.00 5.00 53 0.25 0.19 2.81 ND 0.40 0.36 36 64 0.6
4/12/2022 UP-222 0.00 2.82 7.66 0.004 3.95 4.84 52 0.08 0.15 2.67 ND 0.40 0.38 36 62 0.6
4/12/2022 UP-649 0.00 2.73 7.63 0.004 3.97 4.94 54 0.03 0.14 2.45 ND 0.40 0.38 37 62 0.6
4/12/2022 UP WWTP 0.00 2.86 7.63 0.004 4.11 4.96 54 0.02 0.15 2.68 ND 0.41 0.40 36 62 0.6 3.3
4/12/2022 UP-612 0.00 2.68 7.64 0.005 4.21 5.00 53 0.08 0.14 2.43 NA
4/12/2022 UP WWTP Men's Room 0.00 2.76 7.58 0.008 3.9 4.96 55 0.03 0.16 2.56 NA
4/12/2022 BN-2098 0.00 3.65 8.49 0.005 3.58 NA 61 0.02 0 3.63 NA
4/12/2022 MT-2810 0.01 3.46 8.45 0.005 3.82 NA 58 0.01 0.02 3.32 NA

17-Apr 4/19/2022 Kankakee WTP (TP01) NA NA Daily 0.004 2.54 NA Daily NA NA NA ND ND ND 34 73 0.5 Monthly
4/19/2022 UP- 437 0.03 3.16 7.56 0.006 2.96 4.36 49 0.02 0.06 3.06 ND 0.38 0.36 35 74 0.5 2.6
4/19/2022 UP-647 0.23 2.72 7.53 0.003 3.14 5.16 51 0.07 0.05 2.74 ND 0.43 0.40 35 74 0.5
4/19/2022 UP-187 0.05 2.89 7.58 0.003 3.09 4.88 51 0.04 0.12 2.72 ND 0.44 0.42 35 74 0.5
4/19/2022 UP-629 0.02 2.85 7.56 0.005 3.15 4.76 50 0.08 0.11 2.7 ND 0.38 0.41 35 74 0.5
4/19/2022 UP-713 0.04 2.89 7.56 0.006 3.15 4.96 49 0.12 0.07 2.7 ND 0.45 0.42 35 74 0.5
4/19/2022 UP-644 0 2.82 7.57 0.003 3.27 4.92 49 0.17 0.1 2.56 ND 0.41 0.39 35 73 0.5

al
te

rn
at

e 
TO

C 
w

ee
kl

y 
sa

m
pl

e 
be

tw
ee

n 
th

es
e 

9 
si

te
s

al
te

rn
at

e 
TO

C 
w

ee
kl

y 
sa

m
pl

e 
be

tw
ee

n 
th

es
e 

9 
si

te
s

al
te

rn
at

e 
TO

C 
w

ee
kl

y 
sa

m
pl

e 
be

tw
ee

n 
th

es
e 

9 
si

te
s

al
te

rn
at

e 
TO

C 
w

ee
kl

y 
sa

m
pl

e 
be

tw
ee

n 
th

es
e 

9 
si

te
s

al
te

rn
at

e 
TO

C 
w

ee
kl

y 
sa

m
pl

e 
be

tw
ee

n 
th

es
e 

9 

R 000510



4/19/2022 UP-222 0.01 2.83 7.57 0.002 3.25 4.74 50 0.06 0.02 2.55 ND 0.41 0.41 35 73 0.5
4/19/2022 UP-649 0.02 2.72 7.57 0.001 3.37 4.74 50 0.04 0.11 2.43 ND 0.40 0.39 35 73 0.5
4/19/2022 UP WWTP 0.29 2.7 7.66 0.003 3.48 4.48 49 0.04 0.1 2.41 ND 0.39 0.39 35 72 0.5
4/19/2022 UP-612 0.01 2.62 7.58 0.003 3.44 4.7 50 0.09 0.16 2.4 NA
4/19/2022 UP WWTP Men's Room 0.08 2.68 7.55 0.006 3.42 4.7 50 0.04 0.17 2.43 NA
4/19/2022 BN-2098 0.23 3.31 8.4 0.005 2.74 NA 54 0.04 0.12 3.41 NA
4/19/2022 MT-2810 0.09 3.31 8.43 0.007 2.7 NA 50 0.02 0.01 3.39 NA

24-Apr 4/26/22 Kankakee WTP (TP01) NA NA Daily 0.002 2.20 NA Daily NA NA NA ND ND ND 37 73 0.5 Monthly
4/26/22 UP- 437 0.11 3.31 7.54 0.005 2.38 5.38 50 0.03 0.00 3.56 ND ND ND 35 72 0.5
4/26/22 UP-647 0.04 3.2 7.79 0.003 2.37 5.12 51 0.06 0.06 3.16 ND 0.38 0.38 36 74 0.5 3.5
4/26/22 UP-187 0.17 3.21 7.72 0.005 2.39 5.04 51 0.04 0.08 3.05 ND 0.40 0.37 36 73 0.5
4/26/22 UP-629 0.12 3.19 7.67 0.002 2.36 5.04 50 0.05 0.05 3.02 ND 0.38 0.38 35 73 0.5
4/26/22 UP-713 0.18 3.04 7.71 0.002 2.41 5.06 51 0.07 0.04 3.01 ND 0.39 0.37 35 72 0.5
4/26/22 UP-644 0.07 2.87 7.73 0.003 2.51 4.94 50 0.1 0.00 2.71 ND 0.33 0.32 35 72 0.5
4/26/22 UP-222 0.22 2.77 7.74 0.005 2.58 4.94 51 0.13 0.02 2.54 ND 0.37 0.35 35 72 0.5
4/26/22 UP-649 0.08 2.86 7.69 0.004 2.50 4.96 50 0.05 0.11 2.62 ND 0.36 0.35 36 72 0.5
4/26/22 UP WWTP 0.25 2.93 7.72 0.003 2.50 4.92 49 0.03 0.08 2.69 ND 0.35 0.35 36 72 0.5
4/26/22 UP-612 0.31 2.58 7.71 0.009 2.58 4.92 50 0.07 0.10 2.35 NA
4/26/22 UP WWTP Men's Room 0.24 2.97 7.65 0.004 2.45 4.96 50 0.06 0.11 2.63 NA
4/26/22 BN-2098 0.07 3.22 8.37 0.008 2.22 NA 54 0.06 0.02 3.20 NA
4/26/22 MT-2810 0.25 3.56 8.61 0.007 2.40 NA 51 0.02 0.02 3.49 NA

1-May 5/3/22 Kankakee WTP (TP01) NA NA Daily 0.004 2.43 NA Daily NA NA NA ND ND ND 37 69 0.5 Monthly
5/3/22 UP- 437 0.01 3.25 7.57 0.006 2.25 5.28 54 0.02 0.04 3.28 ND 0.51 0.50 36 72 0.5
5/3/22 UP-647 0 3.17 7.59 0.007 2.26 5.28 51 0.03 0.08 2.94 ND 0.46 0.46 37 73 0.5
5/3/22 UP-187 0 3.12 7.6 0.004 2.24 5.48 52 0.03 0 2.93 ND 0.44 0.44 37 73 0.5 2
5/3/22 UP-629 0 3.13 7.66 0.004 2.24 5.06 52 0.03 0.112 2.76 ND 0.44 0.42 37 73 0.5
5/3/22 UP-713 0 3.02 7.62 0.005 2.28 4.74 54 0.03 0.05 2.93 ND 0.42 0.42 37 73 0.5
5/3/22 UP-644 0 2.98 7.64 0.004 2.23 5.16 53 0.09 0.08 2.68 ND 0.41 0.40 36 71 0.5
5/3/22 UP-222 0 2.9 7.64 0.004 2.28 4.88 52 0.11 0.07 2.6 NA 0.43 0.41 37 73 0.5
5/3/22 UP-649 0 2.86 7.62 0.006 2.24 5.2 52 0.03 0.09 2.5 ND 0.40 0.41 37 73 0.5
5/3/22 UP WWTP 0 2.78 7.6 0.004 2.25 5.12 52 0.04 0.08 2.48 ND 0.41 0.40 37 73 0.5
5/3/22 UP-612 0 2.62 7.65 0.007 2.25 4.64 52 0.07 0.09 2.28 NA
5/3/22 UP WWTP Men's Room 0 2.78 7.6 0.004 2.23 5.12 52 0.04 0.08 2.48 NA
5/3/22 BN-2098 0 3.65 8.52 0.005 2.47 NA 59 0.02 0 3.62 NA
5/3/22 MT-2810 0 3.37 8.24 0.005 2.19 NA 57 0 0.03 3.39 NA

8-May 5/10/22 Kankakee WTP (TP01) NA NA Daily 0.003 4.5 NA Daily NA NA NA ND ND ND 34 56 0.6 2.8 Monthly
5/10/22 UP- 437 0 3.09 7.58 0.007 3.55 5 53 0.06 0.17 3.12 ND 0.46 0.44 40 59 0.7
5/10/22 UP-647 0 3.05 7.57 0.005 3.31 5.14 53 0.03 0.14 2.95 ND 0.50 0.44 40 60 0.7
5/10/22 UP-187 0 2.95 7.64 0.005 3.34 5.04 52 0.02 0.15 3 ND 0.48 0.43 40 60 0.7
5/10/22 UP-629 0 3.03 7.61 0.004 3.31 5.12 54 0.07 0.21 2.92 ND 0.47 0.42 40 61 0.7 1.9
5/10/22 UP-713 0 3.04 7.6 0.005 3.34 4.94 52 0.2 0.16 2.91 ND 0.48 0.43 40 60 0.7
5/10/22 UP-644 0 2.88 7.63 0.008 3.18 5.34 54 0.19 0.32 2.69 ND 0.44 0.41 39 61 0.6
5/10/22 UP-222 0 2.82 7.63 0.005 3.17 5.18 52 0.1 0.18 2.63 ND 0.43 0.41 33 59 0.6
5/10/22 UP-649 0 2.56 7.65 0.003 2.98 5.36 54 0.03 0.21 2.39 ND 0.46 0.41 39 65 0.6
5/10/22 UP WWTP 0.04 2.76 7.6 0.006 2.97 5.2 54 0.02 0.16 2.59 ND 0.47 0.41 39 65 0.6
5/10/22 UP-612 0 2.54 7.58 0.005 2.84 5.24 54 0.07 0.2 2.31 NA
5/10/22 UP WWTP Men's Room 0 2.66 7.57 0.006 3 5.34 55 0.04 0.18 2.49 NA
5/10/22 BN-2098 0 3.72 8.53 0.005 4.18 NA 59 0.04 0.04 3.79 NA
5/10/22 MT-2810 0 3.27 8.55 0.006 4.16 NA 55 0.01 0.11 3.3 NA

15-May 5/17/22 Kankakee WTP (TP01) NA NA Daily 0.004 2.1 NA Daily NA NA NA NA NA ND 34 71 0.5 Monthly
5/17/22 UP- 437 0 3.05 7.56 0.005 3.87 5.48 50 0.02 0.09 3.13 ND 0.46 0.49 36 63 0.6
5/17/22 UP-647 0 2.91 7.55 0.005 4.09 5.62 50 0.02 0.13 2.81 ND 0.47 0.47 33 61 0.5
5/17/22 UP-187 0 2.96 7.56 0.007 4.02 5.36 50 0.05 0.11 2.76 ND 0.45 0.45 32 60 0.5
5/17/22 UP-629 0 2.8 7.62 0.005 4.21 5.74 51 0.16 0.15 2.59 ND 0.40 0.42 33 61 0.5
5/17/22 UP-713 0 2.84 7.52 0.004 4.1 5.48 50 0.21 0.12 2.7 ND 0.45 0.43 33 61 0.5 3.4
5/17/22 UP-644 0 2.81 7.58 0.007 4.19 5.28 50 0.16 0.19 2.57 ND 0.41 0.41 33 60 0.6
5/17/22 UP-222 0 2.76 7.58 0.004 4.28 5.46 50 0.14 0.16 2.48 ND 0.42 0.40 38 58 0.7
5/17/22 UP-649 0 2.58 7.59 0.008 4.35 5.15 50 0.07 0.14 2.36 ND 0.41 0.41 33 59 0.6
5/17/22 UP WWTP 0 2.64 7.59 0.008 4.38 5.32 51 0.03 0.15 2.42 ND 0.39 0.40 33 58 0.6
5/17/22 UP-612 0 2.47 7.62 0.007 4.36 5.24 49 0.1 0.2 2.27 NA
5/17/22 UP WWTP Men's Room 0 2.59 7.61 0.005 4.36 5.1 50 0.04 0.18 2.39 NA

al
te

rn
at

e 
TO

C 
w

ee
kl

y 
sa

m
pl

e 
be

tw
ee

n 
th

es
e 

9 
si

te
s

al
te

rn
at

e 
TO

C 
w

ee
kl

y 
sa

m
pl

e 
be

tw
ee

n 
th

es
e 

9 
si

te
s

al
te

rn
at

e 
TO

C 
w

ee
kl

y 
sa

m
pl

e 
be

tw
ee

n 
th

es
e 

9 
si

te
s

al
te

rn
at

e 
TO

C 
w

ee
kl

y 
sa

m
pl

e 
be

tw
ee

n 
th

es
e 

9 
si

te
s

al
te

rn
at

e 
TO

C 
w

ee
kl

y 
sa

m
pl

e 
be

tw
ee

n 
th

es
e 

9 
si

te
s

R 000511

I 



5/17/22 BN-2098 0 3.72 8.51 0.004 2.03 NA 51 0.03 0.06 3.64 NA
5/17/22 MT-2810 0 3.27 8.52 0.007 2.65 NA 53 0.02 0.11 3.41 NA

22-May 5/24/22 Kankakee WTP (TP01) NA NA Daily 0.007 2.31 NA Daily NA NA NA ND ND ND 35 72 0.5 Monthly
5/24/22 UP- 437 0 2.91 7.53 0.008 2.27 4.86 50 0.04 0.11 2.91 ND 0.43 0.42 34 73 0.5
5/24/22 UP-647 0 2.78 7.51 0.007 2.25 4.92 51 0.04 0.11 2.66 ND 0.44 0.39 35 74 0.5
5/24/22 UP-187 0 2.79 7.55 0.007 2.23 4.74 51 0.14 0.16 2.61 ND 0.44 0.40 34 73 0.5
5/24/22 UP-629 0 2.78 7.57 0.006 2.22 4.8 50 0.02 0.14 2.58 ND 0.44 0.38 34 73 0.5
5/24/22 UP-713 0 2.6 7.58 0.006 2.24 4.84 51 0.06 0.32 2.54 ND 0.45 0.38 34 73 0.5
5/24/22 UP-644 0 2.7 7.59 0.005 2.22 4.88 50 0.19 0.14 2.53 ND 0.42 0.37 34 73 0.5 2.8
5/24/22 UP-222 0 2.66 7.58 0.005 2.29 4.94 50 0.17 0.2 2.34 0.01 0.44 0.37 34 73 0.5
5/24/22 UP-649 0.14 2.56 7.62 0.006 2.27 4.92 49 0.2 0.12 2.27 ND 0.43 0.37 35 73 0.5
5/24/22 UP WWTP 0 2.71 7.57 0.004 2.29 4.82 50 0.01 0.18 2.49 ND 0.42 0.38 34 73 0.5
5/24/22 UP-612 0 2.56 7.61 0.005 2.36 4.98 51 0.11 0.13 2.34 NA
5/24/22 UP WWTP Men's Room 0 2.55 7.55 0.005 2.21 4.96 50 0.02 0.25 2.35 NA
5/24/22 BN-2098 0.17 3.2 8.3 0.006 2.21 NA 55 0.02 0.09 3.18 NA
5/24/22 MT-2810 0.02 2.93 8.44 0.005 2.22 NA 52 0.1 0.07 2.87 NA

29-May 5/31/22 Kankakee WTP (TP01) NA NA Daily 0.003 2.27 NA Daily NA NA NA ND ND ND 35 71 0.5 Monthly
5/31/22 UP- 437 0 3.07 7.49 <0.200 2.11 4.72 50 0.01 0.08 3.17 ND 0.44 0.41 34 76 0.4
5/31/22 UP-647 0 2.75 7.52 <0.200 2.13 4.98 50 0.03 0.16 2.73 ND 0.40 0.42 34 75 0.5
5/31/22 UP-187 0.01 2.69 7.58 <0.200 2.09 4.64 50 0.03 0.2 2.71 ND 0.42 0.43 34 76 0.4
5/31/22 UP-629 0 2.61 7.6 <0.200 2.15 4.82 52 0.18 0.15 2.56 ND 0.38 0.35 34 75 0.5
5/31/22 UP-713 0 2.68 7.58 <0.200 2.16 4.84 49 0.07 0.22 2.67 ND 0.39 0.39 34 75 0.5
5/31/22 UP-644 0 2.73 7.58 <0.200 2.22 4.56 50 0.11 0.15 2.54 ND 0.38 0.35 34 76 0.4
5/31/22 UP-222 0 2.62 7.6 <0.200 2.17 4.74 50 0.13 0.19 2.45 ND 0.38 0.36 34 75 0.5 2.7
5/31/22 UP-649 0 2.47 7.59 <0.200 2.16 4.68 49 0.08 0.19 2.31 ND 0.36 0.36 34 75 0.5
5/31/22 UP WWTP 0 2.56 7.56 <0.200 2.2 4.68 50 0.02 0.28 2.18 ND 0.36 0.35 34 75 0.5
5/31/22 UP-612 0 2.6 7.63 2.19 4.79 51 0.09 0.14 2.6 NA
5/31/22 UP WWTP Men's Room 0 2.43 7.58 2.21 4.58 52 0.06 0.36 2.37 NA
5/31/22 BN-2098 0.09 3.01 8.27 2.55 NA 54 0.05 0 3.06 NA
5/31/22 MT-2810 0 3.29 8.53 2.32 NA 54 0.01 0.09 3.42 NA

5-Jun 6/7/22 Kankakee WTP (TP01) NA NA Daily 2.37 NA Daily NA NA NA ND ND ND 60 71 0.8 Monthly
6/7/22 UP- 437 0.08 3.12 7.49 <0.200 2.79 5.16 52 0.01 0 3.13 ND 0.36 0.37 35 74 0.5
6/7/22 UP-647 0.08 2.91 7.51 <0.200 2.66 5.28 52 0.01 0.03 2.77 ND 0.35 0.35 35 72 0.5
6/7/22 UP-187 0.02 2.71 7.5 <0.200 2.57 5.08 51 0.03 0.07 2.57 ND 0.35 0.34 35 73 0.5
6/7/22 UP-629 0 2.55 7.52 <0.200 2.63 5.14 52 0.07 0.12 2.47 ND 0.34 0.35 35 73 0.5
6/7/22 UP-713 0.12 2.82 7.5 <0.200 2.65 5.14 50 0.08 0.04 2.73 ND 0.37 0.34 35 73 0.5
6/7/22 UP-644 0.08 2.78 7.51 <0.200 2.63 4.9 50 0.07 0.06 2.53 ND 0.32 0.32 35 73 0.5
6/7/22 UP-222 0.03 2.67 7.53 <0.200 2.62 5.02 52 0.07 0.06 2.47 ND 0.34 0.33 35 73 0.5
6/7/22 UP-649 0.08 2.46 7.59 <0.200 2.53 4.9 52 0.04 0.1 2.29 ND 0.34 0.33 35 73 0.5 2.5
6/7/22 UP WWTP 0.1 2.52 7.54 <0.200 2.56 4.82 51 0.02 0.13 2.28 ND 0.34 0.34 35 74 0.5
6/7/22 UP-612 0.09 2.39 7.6 2.48 4.8 51 0.07 0.1 2.22 NA
6/7/22 UP WWTP Men's Room 0.04 2.44 7.54 2.51 4.84 50 0.03 0.11 2.32 NA
6/7/22 BN-2098 0.12 3.44 8.38 2.69 NA 57 0 0.11 3.47 NA
6/7/22 MT-2810 0 3.62 8.63 2.58 NA 56 0 0.02 3.62 NA

12-Jun 6/14/22 Kankakee WTP (TP01) NA NA Daily 0.005 7.04 NA Daily NA NA NA ND ND ND 31 57 0.5 Monthly
6/14/22 UP- 437 0 3.13 7.48 0.009 6.02 5.74 51 0.01 0.08 3.16 ND 0.40 0.42 34 63 0.5
6/14/22 UP-647 0 2.8 7.49 0.006 5.90 6.26 50 0.01 0.14 2.69 ND 0.38 0.41 34 64 0.5
6/14/22 UP-187 0 2.74 7.5 0.005 6.07 5.94 51 0.02 0.15 2.64 ND 0.38 0.40 34 63 0.5
6/14/22 UP-629 0 2.81 7.49 0.005 6.00 5.7 52 0.05 0.16 2.6 ND 0.36 0.38 34 64 0.5
6/14/22 UP-713 0 2.67 7.49 0.005 5.82 6.08 52 0.06 0.11 2.58 ND 0.39 0.38 34 64 0.5
6/14/22 UP-644 0 2.48 7.49 0.007 5.70 5.82 51 0.06 0.19 2.36 ND 0.36 0.35 34 64 0.5
6/14/22 UP-222 0 2.53 7.52 0.006 5.66 5.94 53 0.17 0.24 2.28 ND 0.39 0.37 35 64 0.5
6/14/22 UP-649 0 2.41 7.56 0.004 5.64 5.98 51 0.12 0.18 2.24 ND 0.37 0.38 35 64 0.5
6/14/22 UP WWTP 0 2.52 7.51 0.005 5.62 5.68 51 0.01 0.17 2.38 ND 0.36 0.39 35 65 0.5 2.6
6/14/22 UP-612 0 2.28 7.61 0.008 4.84 6 52 0.07 0.19 2.19 NA
6/14/22 UP WWTP Men's Room 0 2.43 7.52 0.009 5.78 6.02 50 0.01 0.19 2.33 NA
6/14/22 BN-2098 0.01 3.72 8.23 0.004 7.56 NA 61 0.01 0.01 3.62 NA
6/14/22 MT-2810 0 3.5 8.63 0.007 6.24 NA 54 0 0.22 3.44 NA

19-Jun 6/21/22 Kankakee WTP (TP01) NA NA Daily 0.005 3.42 NA Daily NA NA NA ND ND ND 33 68 0.5 Monthly
6/21/22 UP- 437 0.09 3.06 7.68 0.008 5.93 6.26 52 0.01 0 3.07 ND 0.45 0.43 32 60 0.5 2.8
6/21/22 UP-647 0.01 2.46 7.49 0.006 7.06 6.24 51 0.03 0.05 2.45 ND 0.43 0.39 32 57 0.6
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6/21/22 UP-187 0.08 2.51 7.42 0.006 7.18 6.44 50 0.06 0.07 2.31 ND 0.44 0.39 32 57 0.6
6/21/22 UP-629 0.05 2.36 7.45 0.005 7.35 6.6 49 0.08 0.08 2.17 ND 0.40 0.38 32 57 0.6
6/21/22 UP-713 0.04 2.48 7.42 0.006 7.03 6 49 0.14 0.05 2.26 ND 0.40 0.38 32 57 0.6
6/21/22 UP-644 0.01 2.4 7.47 0.012 6.9 6 50 0.09 0.05 2.25 ND 0.37 0.34 32 57 0.6
6/21/22 UP-222 0.03 2.34 7.48 0.006 7.32 6.24 50 0.22 0.07 2.13 0.02 0.35 0.35 32 57 0.6
6/21/22 UP-649 0 2.21 7.43 0.005 7.24 6.48 51 0.05 0.09 2.02 ND 0.39 0.36 32 57 0.6
6/21/22 UP WWTP 0.01 2.31 7.43 0.006 7.13 6.32 50 0.01 0.12 2.05 ND 0.40 0.36 32 57 0.6
6/21/22 UP-612 0 2.24 7.46 0.006 7.13 6.18 52 0.11 0.05 2.11 NA
6/21/22 UP WWTP Men's Room 0.09 2.23 7.45 0.01 7.36 6.12 51 0.02 0.09 2.06 NA
6/21/22 BN-2098 0.45 2.91 8.3 0.006 3.58 NA 53 0.01 0 2.95 NA
6/21/22 MT-2810 0 3.22 8.28 0.008 4.04 NA 53 0.01 0 3.22 NA

26-Jun 6/28/22 Kankakee WTP (TP01) NA NA Daily 0.004 2.02 NA Daily NA NA NA NA NA Monthly
6/28/22 UP- 437 0.03 3.25 7.45 0.01 2.83 6.46 51 0.01 0.13 3.28
6/28/22 UP-647 0.06 3 7.46 0.006 2.92 6.26 50 0.02 0.1 3.02
6/28/22 UP-187 0.00 2.94 7.44 0.006 2.95 6.32 50 0.09 0.17 2.91
6/28/22 UP-629 0.01 2.92 7.46 0.006 2.99 6.16 51 0.11 0.2 2.92
6/28/22 UP-713 0.00 2.93 7.48 0.007 2.98 6.08 50 0.18 0.15 2.93
6/28/22 UP-644 0.00 2.56 7.49 0.006 3.08 5.74 51 0.13 0.22 2.43
6/28/22 UP-222 0.00 2.69 7.49 0.004 3.1 6.22 52 0.76 0.21 2.47
6/28/22 UP-649 0.00 2.42 7.49 0.008 3.21 5.76 52 0.04 0.2 2.44
6/28/22 UP WWTP 0.05 2.55 7.5 0.007 3.2 5.82 50 0.01 0.21 2.39
6/28/22 UP-612 0.01 2.25 7.54 0.006 3.31 5.64 50 0.07 0.21 2.28 NA
6/28/22 UP WWTP Men's Room 0.01 2.62 7.51 0.009 3.17 5.68 51 0.02 0.22 2.45 NA
6/28/22 BN-2098 0.11 3.8 8.31 0.003 2.45 NA 56 0 0.16 3.84 NA
6/28/22 MT-2810 0.02 3.29 8.52 0.007 2.23 NA 55 0 0 3.39 NA

3-Jul Kankakee WTP (TP01) NA NA Daily NA Daily NA NA NA NA NA Monthly
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Date Flow Ortho pH Alkalinity
8/1/2021 2.367 3.9 8.46 52
8/2/2021 2.341 3.9 8.39 56
8/3/2021 2.739 4.2 8.36 56
8/4/2021 2.891 4.5 8.40 57
8/5/2021 2.951 4.4 8.26 55
8/6/2021 2.726 4.6 8.35 51
8/7/2021 2.511 4.5 8.29 52
8/8/2021 2.009 4.2 8.46 55
8/9/2021 2.105 3.8 8.31 55
8/10/2021 2.507 3.8 8.33 52
8/11/2021 2.444 4.2 8.26 58
8/12/2021 2.611 3.3 8.11 56
8/13/2021 2.351 3.1 8.26 52
8/14/2021 3.212 3.2 8.30 56
8/15/2021 1.902 3.2 8.35 61
8/16/2021 2.141 3.0 8.14 56
8/17/2021 2.619 3.1 8.27 54
8/18/2021 2.885 3.5 8.28 53
8/19/2021 2.534 3.3 8.41 56
8/20/2021 2.835 3.3 8.22 52
8/21/2021 2.437 3.5 8.26 51
8/22/2021 2.428 3.5 8.34 51
8/23/2021 3.187 3.3 8.31 53
8/24/2021 3.309 3.3 8.33 54
8/25/2021 3.029 3.4 8.30 56
8/26/2021 3.191 3.5 8.22 57
8/27/2021 3.611 3.7 8.49 61
8/28/2021 3.353 3.6 8.45 52
8/29/2021 3.183 3.9 8.32 54
8/30/2021 3.174 3.5 8.21 54
8/31/2021 2.774 3.3 8.27 53
9/1/2021 2.597 3.3 8.27 53
9/2/2021 2.661 3.1 8.32 51
9/3/2021 1.449 3.1 8.37 53
9/4/2021 1.365 3.0 8.23 50
9/5/2021 1.465 3.0 8.32 51
9/6/2021 1.925 3.0 8.21 51
9/7/2021 2.176 3.0 8.53 53
9/8/2021 2.416 3.0 8.40 55
9/9/2021 2.097 3.3 8.23 57
9/10/2021 1.692 3.6 8.21 56
9/11/2021 1.396 3.7 8.31 50
9/12/2021 1.979 3.6 8.32 53
9/13/2021 2.244 3.4 8.32 53
9/14/2021 2.211 3.2 8.25 52

UP Booster Kankakee - TP01
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9/15/2021 2.659 3.0 8.24 52
9/16/2021 2.002 3.1 8.23 52
9/17/2021 3.031 3.2 8.34 53
9/18/2021 2.39 3.0 8.23 52
9/19/2021 2.308 3.0 8.33 51
9/20/2021 2.635 3.0 8.38 53
9/21/2021 1.672 3.0 8.17 52
9/22/2021 1.465 3.2 8.29 51
9/23/2021 1.423 3.1 8.23 50
9/24/2021 1.495 3.5 8.22 50
9/25/2021 1.523 3.6 8.42 50
9/26/2021 1.492 3.5 8.35 52
9/27/2021 2.214 3.2 8.35 51
9/28/2021 2.023 3.2 8.46 50
9/29/2021 2.112 3.4 8.34 53
9/30/2021 2.854 3.6 8.36 53
10/1/2021 1.78 3.8 8.35 52
10/2/2021 2.031 3.7 8.33 52
10/3/2021 2.038 3.5 8.39 53
10/4/2021 2.555 3.4 8.27 54
10/5/2021 2.107 3.4 8.29 53
10/6/2021 2.609 3.5 8.37 54
10/7/2021 1.936 3.5 8.32 51
10/8/2021 1.808 3.5 8.31 51
10/9/2021 1.496 3.4 8.36 52
10/10/2021 1.365 3.7 8.36 53
10/11/2021 1.641 3.3 8.35 52
10/12/2021 2.42 3.4 8.34 53
10/13/2021 1.744 3.6 8.40 54
10/14/2021 1.606 3.6 8.37 53
10/15/2021 2.244 3.4 8.22 55
10/16/2021 1.34 3.5 8.34 51
10/17/2021 1.399 3.5 8.41 50
10/18/2021 1.937 3.5 8.31 53
10/19/2021 2.699 3.3 8.40 53
10/20/2021 2.591 3.2 8.32 56
10/21/2021 2.406 3.3 8.45 54
10/22/2021 2.248 3.4 8.47 54
10/23/2021 2.17 3.5 8.49 55
10/24/2021 2.282 3.5 8.54 53
10/25/2021 2.217 3.9 8.45 63
10/26/2021 2.956 3.9 8.75 71
10/27/2021 2.908 4.6 8.52 52
10/28/2021 2.415 5.2 8.50 51
10/29/2021 1.885 3.5 8.44 49
10/30/2021 1.689 3.1 8.43 54
10/31/2021 1.551 3.0 8.45 65
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11/1/2021 1.574 3.0 8.18 63
11/2/2021 2.14 3.5 8.40 55
11/3/2021 2.432 4.0 8.12 54
11/4/2021 2.572 4.0 8.20 54
11/5/2021 2.194 3.9 8.29 52
11/6/2021 2.068 3.8 8.48 51
11/7/2021 1.854 3.4 8.47 49
11/8/2021 1.6 3.7 8.76 53
11/9/2021 2.142 3.7 8.47 52
11/10/2021 1.748 4.0 8.45 51
11/11/2021 1.907 4.4 8.55 48
11/12/2021 1.559 4.7 8.30 47
11/13/2021 1.262 4.8 8.55 51
11/14/2021 1.232 4.5 8.55 53
11/15/2021 1.848 3.9 8.66 52
11/16/2021 1.539 3.9 8.61 52
11/17/2021 1.372 3.9 8.68 49
11/18/2021 1.322 4.3 8.72 53
11/19/2021 2.069 4.1 8.58 53
11/20/2021 1.527 4.7 8.70 54
11/21/2021 1.372 4.3 8.70 57
11/22/2021 1.322 4.0 8.51 59
11/23/2021 1.774 4.3 8.60 58
11/24/2021 1.424 4.8 8.60 62
11/25/2021 1.228 5.2 8.61 62
11/26/2021 1.32 4.8 8.54 55
11/27/2021 1.571 4.7 8.52 54
11/28/2021 1.439 4.6 8.66 57
11/29/2021 1.976 4.8 8.56 59
11/30/2021 1.549 4.4 8.47 64
12/1/2021 1.832 4.2 8.57 57
12/2/2021 1.367 4.3 8.70 57
12/3/2021 1.535 4.8 8.78 55
12/4/2021 1.319 4.6 8.58 57
12/5/2021 1.632 5.0 8.59 52
12/6/2021 1.453 4.8 8.57 56
12/7/2021 1.445 4.8 8.48 58
12/8/2021 1.445 4.2 8.65 53
12/9/2021 1.42 4.7 8.59 50
12/10/2021 1.395 4.5 8.65 51
12/11/2021 1.423 4.5 8.67 50
12/12/2021 1.614 4.3 8.66 45
12/13/2021 1.476 3.9 8.56 51
12/14/2021 1.45 3.7 8.60 55
12/15/2021 1.385 3.7 8.70 57
12/16/2021 1.412 3.8 8.62 53
12/17/2021 1.303 3.9 8.72 48
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12/18/2021 1.261 4.2 8.64 50
12/19/2021 1.285 4.2 8.80 49
12/20/2021 1.401 4.4 8.65 52
12/21/2021 1.393 4.7 8.55 55
12/22/2021 1.475 4.9 8.60 60
12/23/2021 1.395 4.5 8.56 58
12/24/2021 1.299 4.7 8.52 57
12/25/2021 1.047 5.0 8.75 54
12/26/2021 1.293 5.0 8.74 54
12/27/2021 1.387 4.9 8.71 52
12/28/2021 1.418 4.8 8.84 51
12/29/2021 1.334 5.2 8.87 53
12/30/2021 1.283 5.0 8.64 54
12/31/2021 1.361 5.3 8.69 52
1/1/2022 1.195 5.3 8.61 54
1/2/2022 1.243 5.4 8.66 53
1/3/2022 1.386 5.5 8.66 56
1/4/2022 1.37 5.3 8.64 57
1/5/2022 1.485 5.2 8.54 58
1/6/2022 1.514 5.0 8.59 58
1/7/2022 1.606 5.0 8.62 58
1/8/2022 1.469 5.0 8.64 59
1/9/2022 1.543 5.0 8.53 63
1/10/2022 1.442 5.0 8.54 66
1/11/2022 1.613 5.0 8.62 65
1/12/2022 1.564 5.0 8.61 63
1/13/2022 1.856 5.0 8.63 64
1/14/2022 1.5 5.5 8.56 62
1/15/2022 1.368 5.5 8.60 61
1/16/2022 1.372 5.5 8.57 61
1/17/2022 1.645 5.5 8.62 59
1/18/2022 1.561 5.5 8.64 61
1/19/2022 1.59 5.5 8.73 62
1/20/2022 1.466 5.5 8.53 64
1/21/2022 1.467 5.0 8.57 65
1/22/2022 1.446 5.0 8.65 63
1/23/2022 1.389 5.0 8.58 60
1/24/2022 1.418 5.0 8.65 61
1/25/2022 1.428 6.0 8.59 62
1/26/2022 1.446 5.5 8.56 65
1/27/2022 1.553 5.0 8.58 68
1/28/2022 1.661 5.5 8.60 62
1/29/2022 1.63 5.5 8.68 64
1/30/2022 1.55 5.5 8.57 67
1/31/2022 1.822 5.5 8.69 68
2/1/2022 1.535 5.5 8.63 67
2/2/2022 1.406 5.5 8.66 67
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2/3/2022 1.657 5.5 8.65 65
2/4/2022 1.737 5.5 8.65 65
2/5/2022 1.687 6.0 8.60 68
2/6/2022 1.643 6.0 8.64 73
2/7/2022 1.732 5.5 8.62 72
2/8/2022 1.828 5.5 8.66 61
2/9/2022 1.874 5.5 8.72 66
2/10/2022 1.769 5.5 8.72 66
2/11/2022 1.694 5.5 8.64 67
2/12/2022 1.554 6.5 8.62 69
2/13/2022 1.581 6.0 8.68 68
2/14/2022 1.686 6.0 8.70 72
2/15/2022 1.7 6.0 8.60 68
2/16/2022 1.719 6.0 8.61 67
2/17/2022 1.671 6.0 8.66 77
2/18/2022 1.679 6.5 8.75 81
2/19/2022 1.639 7.0 7.44 73
2/20/2022 1.66 7.0 8.66 73
2/21/2022 1.701 7.0 8.31 60
2/22/2022 1.95 6.5 8.83 60
2/23/2022 1.783 7.0 8.56 66
2/24/2022 1.875 5.0 8.60 64
2/25/2022 1.86 5.0 8.63 64
2/26/2022 1.741 5.5 8.73 68
2/27/2022 1.642 6.0 8.55 65
2/28/2022 1.714 5.0 8.93 69
3/1/2022 5.5 8.52 68
3/2/2022 1.571 6.0 8.71 66
3/3/2022 1.565 6.5 8.93 68
3/4/2022 1.565 6.5 8.90 77
3/5/2022 1.691 6.0 8.82 68
3/6/2022 1.621 6.0 8.86 61
3/7/2022 2.027 6.0 8.89 53
3/8/2022 1.803 6.5 8.82 56
3/9/2022 1.633 7.0 8.81 56
3/10/2022 1.597 6.0 8.66 56
3/11/2022 1.662 6.5 8.63 55
3/12/2022 1.534 6.0 8.61 56
3/13/2022 1.443 6.0 8.60 53
3/14/2022 1.85 5.0 8.49 53
3/15/2022 1.687 5.5 8.61 54
3/16/2022 1.533 5.0 8.64 56
3/17/2022 1.561 5.0 8.46 60
3/18/2022 1.491 4.5 8.56 57
3/19/2022 1.379 5.0 8.53 56
3/20/2022 1.479 5.0 8.59 58
3/21/2022 1.448 5.0 8.65 51
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3/22/2022 1.69 5.0 8.65 54
3/23/2022 1.448 5.0 8.64 53
3/24/2022 1.69 5.0 8.74 59
3/25/2022 1.62 5.0 8.52 57
3/26/2022 1.467 5.0 8.61 55
3/27/2022 1.509 5.0 8.64 55
3/28/2022 1.479 5.0 8.69 53
3/29/2022 1.579 5.5 8.64 56
3/30/2022 1.585 5.0 8.53 60
3/31/2022 1.542 5.0 8.27 54
4/1/2022 1.605 5.0 8.59 56
4/2/2022 1.477 5.0 8.51 58
4/3/2022 1.547 5.0 8.40 58
4/4/2022 1.553 5.0 8.69 54
4/5/2022 1.925 5.0 8.54 56
4/6/2022 1.51 5.0 8.77 56
4/7/2022 1.545 5.0 8.69 55
4/8/2022 1.525 5.0 8.53 56
4/9/2022 1.43 5.0 8.59 57
4/10/2022 1.421 5.0 8.69 53
4/11/2022 1.526 5.0 8.49 52
4/12/2022 1.661 5.0 8.64 51
4/13/2022 1.589 5.0 8.59 50
4/14/2022 1.592 5.0 8.65 53
4/15/2022 1.598 5.0 8.52 51
4/16/2022 1.462 5.0 8.60 54
4/17/2022 1.482 5.0 8.65 52
4/18/2022 1.605 5.0 8.72 50
4/19/2022 1.679 4.5 8.61 52
4/20/2022 1.925 4.5 8.55 57
4/21/2022 1.582 5.0 8.66 52
4/22/2022 1.606 5.0 8.68 54
4/23/2022 1.607 5.0 8.56 54
4/24/2022 1.457 5.0 8.61 52
4/25/2022 1.651 5.0 8.61 52
4/26/2022 1.628 4.8 8.66 53
4/27/2022 1.705 5.0 8.61 56
4/28/2022 1.476 5.0 8.49 57
4/29/2022 1.673 5.0 8.56 55
4/30/2022 1.479 5.0 8.60 59
5/1/2022 1.487 5.0 8.50 58
5/2/2022 1.666 4.9 8.60 59
5/3/2022 1.652 5.3 8.56 59
5/4/2022 1.585 5.3 8.64 55
5/5/2022 1.683 5.0 8.56 56
5/6/2022 1.532 5.0 8.54 53
5/7/2022 1.579 5.0 8.56 55
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5/8/2022 1.559 5.0 8.57 54
5/9/2022 1.715 5.0 8.51 57
5/10/2022 1.853 4.5 8.55 56
5/11/2022 2.154 5.0 8.55 53
5/12/2022 2.447 4.5 8.60 52
5/13/2022 2.426 5.0 8.57 54
5/14/2022 1.77 5.0 8.69 54
5/15/2022 1.582 5.0 8.36 54
5/16/2022 1.659 5.0 8.54 51
5/17/2022 1.692 5.0 8.62 51
5/18/2022 1.607 5.0 8.51 53
5/19/2022 1.674 4.5 8.48 51
5/20/2022 1.643 4.5 8.53 51
5/21/2022 1.635 4.5 8.50 53
5/22/2022 1.584 4.5 8.45 53
5/23/2022 1.606 4.0 8.41 52
5/24/2022 1.824 4.0 8.39 52
5/25/2022 1.731 4.0 8.34 53
5/26/2022 1.76 4.0 8.58 53
5/27/2022 1.671 4.0 8.35 51
5/28/2022 1.525 4.0 8.47 50
5/29/2022 1.489 4.0 8.46 53
5/30/2022 1.502 4.0 8.44 52
5/31/2022 1.681 4.0 8.54 53
6/1/2022 1.975 4.0 8.46 52
6/2/2022 1.939 4.5 8.59 53
6/3/2022 1.829 4.5 8.54 54
6/4/2022 1.628 4.5 8.52 55
6/5/2022 1.642 4.0 8.55 56
6/6/2022 1.745 4.0 8.51 53
6/7/2022 1.976 4.5 8.42 55
6/8/2022 1.816 5.0 8.55 53
6/9/2022 1.891 5.0 8.53 56
6/10/2022 1.842 5.0 8.59 54
6/11/2022 1.808 5.0 8.47 53
6/12/2022 1.701 5.0 8.43 50
6/13/2022 1.808 5.0 8.40 54
6/14/2022 1.701 5.0 8.44 53
6/15/2022 2.881 5.0 8.64 50
6/16/2022 3.192 5.0 8.79 55
6/17/2022 1.778 5.0 8.42 55
6/18/2022 1.573 5.0 8.56 53
6/19/2022 1.746 5.5 8.52 53
6/20/2022 1.965 5.0 8.50 53
6/21/2022 2.227 5.0 8.45 53
6/22/2022 2.416 5.0 8.46 53
6/23/2022 1.9 4.5 8.44 54
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6/24/2022 2.68 4.5 8.54 54
6/25/2022 1.524 5.0 8.48 56
6/26/2022 1.782 5.0 8.44 53
6/27/2022 1.707 5.5 8.63 53
6/28/2022 1.754 5.5 8.33 55
6/29/2022 1.863 5.0 8.22 51
6/30/2022 2.338 5.0 8.33 53
7/1/2022 2.206 5.5 8.31 54
7/2/2022 1.585 5.0 8.26 51
7/3/2022 1.525 4.5 8.30 52
7/4/2022 1.494 4.0 8.28 52
7/5/2022 1.972 4.0 8.27 52
7/6/2022 1.96 4.0 8.39 53
7/7/2022 1.742 4.5 8.35 54
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NUMBER0Sample Collection DateConcentrationUnits of MeasurementLess Than Indicator "Y" = YesDETECTN_LIMIT_NUMDETECTN_LIM_UOM_CDIDENTIFICATION_CD DESCRIPTION_TEXT

IL1975030 21-Jul-22 0 Y 1 UG/L LA3S106

IL1975030 21-Jul-22 0 Y 1 UG/L LP3S063

IL1975030 19-Jul-22 1.3 UG/L 0 LA3S094

IL1975030 18-Jul-22 0 Y 1 UG/L LA3S100

IL1975030 18-Jul-22 0 Y 1 UG/L LP3S020

IL1975030 18-Jul-22 0 Y 1 UG/L LP3S059

IL1975030 18-Jul-22 0 Y 1 UG/L LP3S062

IL1975030 18-Jul-22 0 Y 1 UG/L LP3S076

IL1975030 17-Jul-22 0 Y 1 UG/L LA3S116

IL1975030 09-Jun-22 0 Y 1 UG/L LP3S070

IL1975030 07-Jun-22 9.2 UG/L 0 LP3S046

IL1975030 06-Jun-22 0 Y 1 UG/L LA3S097

IL1975030 04-Jun-22 0 Y 1 UG/L LP3S020

IL1975030 03-Jun-22 16 UG/L 0 LA3S086

IL1975030 03-Jun-22 12 UG/L 0 LP3S049

IL1975030 03-Jun-22 1 UG/L 0 LP3S054

IL1975030 03-Jun-22 0 Y 1 UG/L LA3S094

IL1975030 03-Jun-22 0 Y 1 UG/L LA3S114

IL1975030 03-Jun-22 0 Y 1 UG/L LP3S047

IL1975030 03-Jun-22 0 Y 1 UG/L LP3S051

IL1975030 03-Jun-22 0 Y 1 UG/L LP3S066

IL1975030 03-Jun-22 0 Y 1 UG/L LP3S071

IL1975030 02-Jun-22 3 UG/L 0 LA3S087

IL1975030 02-Jun-22 1.6 UG/L 0 LP3S044

IL1975030 02-Jun-22 1 UG/L 0 LP1A119

IL1975030 02-Jun-22 0 Y 1 UG/L LA3S085

IL1975030 02-Jun-22 0 Y 1 UG/L LA3S088

IL1975030 02-Jun-22 0 Y 1 UG/L LA3S089

IL1975030 02-Jun-22 0 Y 1 UG/L LA3S100

IL1975030 02-Jun-22 0 Y 1 UG/L LA3S101

IL1975030 02-Jun-22 0 Y 1 UG/L LA3S102

IL1975030 02-Jun-22 0 Y 1 UG/L LA3S103

IL1975030 02-Jun-22 0 Y 1 UG/L LA3S104

IL1975030 02-Jun-22 0 Y 1 UG/L LA3S105

IL1975030 02-Jun-22 0 Y 1 UG/L LA3S108

IL1975030 02-Jun-22 0 Y 1 UG/L LA3S116

IL1975030 02-Jun-22 0 Y 1 UG/L LP1A121

IL1975030 02-Jun-22 0 Y 1 UG/L LP3S002

IL1975030 02-Jun-22 0 Y 1 UG/L LP3S009

IL1975030 02-Jun-22 0 Y 1 UG/L LP3S015

IL1975030 02-Jun-22 0 Y 1 UG/L LP3S019

IL1975030 02-Jun-22 0 Y 1 UG/L LP3S028

IL1975030 02-Jun-22 0 Y 1 UG/L LP3S055

IL1975030 02-Jun-22 0 Y 1 UG/L LP3S056

IL1975030 02-Jun-22 0 Y 1 UG/L LP3S058

IL1975030 02-Jun-22 0 Y 1 UG/L LP3S073
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NUMBER0Sample Collection DateConcentrationUnits of MeasurementLess Than Indicator "Y" = YesDETECTN_LIMIT_NUMDETECTN_LIM_UOM_CDIDENTIFICATION_CD DESCRIPTION_TEXT

IL1975030 02-Jun-22 0 Y 1 UG/L LP3S076

IL1975030 02-Jun-22 0 Y 1 UG/L LP3S078

IL1975030 02-Jun-22 0 Y 1 UG/L LP3S079

IL1975030 01-Jun-22 0 Y 1 UG/L LP3S062

IL1975030 10-May-22 0 Y 1 UG/L LA3S095

IL1975030 10-May-22 0 Y 1 UG/L LA3S114

IL1975030 09-May-22 1.3 UG/L 0 LA3S094

IL1975030 09-May-22 0 Y 1 UG/L LP1A121

IL1975030 09-May-22 0 Y 1.1 UG/L LP3S063

IL1975030 06-May-22 13 UG/L 0 LA3S118

IL1975030 06-May-22 3 UG/L 0 LA3S099

IL1975030 05-May-22 3.4 UG/L 0 LA3S098

IL1975030 05-May-22 0 Y 1 UG/L LA3S097

IL1975030 04-May-22 65 UG/L 0 LP3S013

IL1975030 04-May-22 34 UG/L 0 LA3S093

IL1975030 04-May-22 2.7 UG/L 0 LA3S086

IL1975030 04-May-22 1.5 UG/L 0 LP3S071

IL1975030 04-May-22 0 Y 1 UG/L LA3S090

IL1975030 04-May-22 0 Y 1 UG/L LA3S105

IL1975030 03-May-22 97 UG/L 0 LA3S092

IL1975030 03-May-22 25 UG/L 0 LP3S040

IL1975030 03-May-22 16 UG/L 0 LP3S046

IL1975030 03-May-22 12 UG/L 0 LP3S048

IL1975030 03-May-22 2.9 UG/L 0 LA3S085

IL1975030 03-May-22 1.5 UG/L 0 LA3S102

IL1975030 03-May-22 1.3 UG/L 0 LP3S019

IL1975030 03-May-22 1.2 UG/L 0 LP3S044

IL1975030 03-May-22 1.1 UG/L 0 LP1A119

IL1975030 03-May-22 0 Y 1 UG/L LA3S087

IL1975030 03-May-22 0 Y 1 UG/L LA3S088

IL1975030 03-May-22 0 Y 1 UG/L LA3S089

IL1975030 03-May-22 0 Y 1 UG/L LA3S096

IL1975030 03-May-22 0 Y 1 UG/L LA3S100

IL1975030 03-May-22 0 Y 1 UG/L LA3S101

IL1975030 03-May-22 0 Y 1 UG/L LA3S103

IL1975030 03-May-22 0 Y 1 UG/L LA3S104

IL1975030 03-May-22 0 Y 1 UG/L LA3S106

IL1975030 03-May-22 0 Y 1 UG/L LA3S108

IL1975030 03-May-22 0 Y 1 UG/L LP3S002

IL1975030 03-May-22 0 Y 1 UG/L LP3S009

IL1975030 03-May-22 0 Y 1 UG/L LP3S015

IL1975030 03-May-22 0 Y 1 UG/L LP3S020

IL1975030 03-May-22 0 Y 1 UG/L LP3S028

IL1975030 03-May-22 0 Y 1 UG/L LP3S047

IL1975030 03-May-22 0 Y 1 UG/L LP3S051

IL1975030 03-May-22 0 Y 1 UG/L LP3S054
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IL1975030 03-May-22 0 Y 1 UG/L LP3S055

IL1975030 03-May-22 0 Y 1 UG/L LP3S056

IL1975030 03-May-22 0 Y 1 UG/L LP3S066

IL1975030 03-May-22 0 Y 1 UG/L LP3S070

IL1975030 03-May-22 0 Y 1 UG/L LP3S073

IL1975030 03-May-22 0 Y 1 UG/L LP3S076

IL1975030 03-May-22 0 Y 1 UG/L LP3S078

IL1975030 03-May-22 0 Y 1 UG/L LP3S079

IL1975030 02-May-22 0 Y 1 UG/L LA3S116

IL1975030 02-May-22 0 Y 1 UG/L LP3S011

IL1975030 02-May-22 0 Y 1 UG/L LP3S062

IL1975030 02-May-22 0 Y 1 UG/L LP3S068

IL1975030 02-May-22 0 Y 1 UG/L LP3S074

IL1975030 28-Apr-22 1.1 UG/L 0 LP3S055

IL1975030 28-Apr-22 0 Y 1 UG/L LP3S018

IL1975030 25-Apr-22 4.4 UG/L 0 LP3S048

IL1975030 25-Apr-22 0 Y 1 UG/L LA3S097

IL1975030 25-Apr-22 0 Y 1 UG/L LP3S070

IL1975030 22-Apr-22 0 Y 1 UG/L LP1A121

IL1975030 21-Apr-22 0 Y 1 UG/L LP3S063

IL1975030 06-Apr-22 36 UG/L 0 LP3S070

IL1975030 06-Apr-22 11 UG/L 0 LP3S054

IL1975030 06-Apr-22 4 UG/L 0 LP3S013

IL1975030 06-Apr-22 2.1 UG/L 0 LA3S094

IL1975030 06-Apr-22 0 Y 1 UG/L LA3S087

IL1975030 06-Apr-22 0 Y 1 UG/L LA3S088

IL1975030 06-Apr-22 0 Y 1 UG/L LA3S090

IL1975030 06-Apr-22 0 Y 1 UG/L LA3S105

IL1975030 06-Apr-22 0 Y 1 UG/L LP3S047

IL1975030 06-Apr-22 0 Y 1 UG/L LP3S056

IL1975030 06-Apr-22 0 Y 1 UG/L LP3S068

IL1975030 06-Apr-22 0 Y 1 UG/L LP3S073

IL1975030 05-Apr-22 1100 UG/L 0 LP3S048

IL1975030 05-Apr-22 76 UG/L 0 LP3S040

IL1975030 05-Apr-22 33 UG/L 0 LP3S049

IL1975030 05-Apr-22 28 UG/L 0 LP3S046

IL1975030 05-Apr-22 26 UG/L 0 LA3S091

IL1975030 05-Apr-22 4.7 UG/L 0 LA3S085

IL1975030 05-Apr-22 2.1 UG/L 0 LP3S019

IL1975030 05-Apr-22 1.4 UG/L 0 LP1A119

IL1975030 05-Apr-22 1.3 UG/L 0 LA3S116

IL1975030 05-Apr-22 1.3 UG/L 0 LP3S044

IL1975030 05-Apr-22 0 Y 1 UG/L LA3S089

IL1975030 05-Apr-22 0 Y 1 UG/L LA3S095

IL1975030 05-Apr-22 0 Y 1 UG/L LA3S096

IL1975030 05-Apr-22 0 Y 1 UG/L LA3S100
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NUMBER0Sample Collection DateConcentrationUnits of MeasurementLess Than Indicator "Y" = YesDETECTN_LIMIT_NUMDETECTN_LIM_UOM_CDIDENTIFICATION_CD DESCRIPTION_TEXT

IL1975030 05-Apr-22 0 Y 1 UG/L LA3S101

IL1975030 05-Apr-22 0 Y 1 UG/L LA3S102

IL1975030 05-Apr-22 0 Y 1 UG/L LA3S103

IL1975030 05-Apr-22 0 Y 1 UG/L LA3S104

IL1975030 05-Apr-22 0 Y 1 UG/L LA3S106

IL1975030 05-Apr-22 0 Y 1 UG/L LA3S108

IL1975030 05-Apr-22 0 Y 1 UG/L LA3S114

IL1975030 05-Apr-22 0 Y 1 UG/L LP3S002

IL1975030 05-Apr-22 0 Y 1 UG/L LP3S009

IL1975030 05-Apr-22 0 Y 1 UG/L LP3S011

IL1975030 05-Apr-22 0 Y 1 UG/L LP3S020

IL1975030 05-Apr-22 0 Y 1 UG/L LP3S028

IL1975030 05-Apr-22 0 Y 1 UG/L LP3S051

IL1975030 05-Apr-22 0 Y 1 UG/L LP3S066

IL1975030 05-Apr-22 0 Y 1 UG/L LP3S071

IL1975030 05-Apr-22 0 Y 1 UG/L LP3S078

IL1975030 05-Apr-22 0 Y 1 UG/L LP3S079

IL1975030 04-Apr-22 0 Y 1 UG/L LP3S062

IL1975030 18-Mar-22 1.4 UG/L 0 LP3S013

IL1975030 18-Mar-22 0 Y 1 UG/L LP1A121

IL1975030 17-Mar-22 0 Y 1 UG/L LA3S095

IL1975030 11-Mar-22 0 Y 1 UG/L LP3S073

IL1975030 09-Mar-22 76 UG/L 0 LA3S099

IL1975030 09-Mar-22 4.2 UG/L 0 LP3S055

IL1975030 09-Mar-22 1.3 UG/L 0 LA3S094

IL1975030 09-Mar-22 1.3 UG/L 0 LP3S019

IL1975030 09-Mar-22 0 Y 1 UG/L LA3S088

IL1975030 09-Mar-22 0 Y 1 UG/L LA3S090

IL1975030 09-Mar-22 0 Y 1 UG/L LA3S105

IL1975030 09-Mar-22 0 Y 1 UG/L LA3S108

IL1975030 09-Mar-22 0 Y 1 UG/L LA3S116

IL1975030 09-Mar-22 0 Y 1 UG/L LP3S020

IL1975030 09-Mar-22 0 Y 1 UG/L LP3S056

IL1975030 09-Mar-22 0 Y 1 UG/L LP3S066

IL1975030 09-Mar-22 0 Y 1 UG/L LP3S068

IL1975030 09-Mar-22 0 Y 1 UG/L LP3S070

IL1975030 09-Mar-22 0 Y 1 UG/L LP3S071

IL1975030 08-Mar-22 75 UG/L 0 LA3S091

IL1975030 08-Mar-22 59 UG/L 0 LP3S040

IL1975030 08-Mar-22 58 UG/L 0 LA3S093

IL1975030 08-Mar-22 22 UG/L 0 LP3S046

IL1975030 08-Mar-22 7.4 UG/L 0 LA3S102

IL1975030 08-Mar-22 6.1 UG/L 0 LP3S054

IL1975030 08-Mar-22 3.7 UG/L 0 LA3S087

IL1975030 08-Mar-22 2.9 UG/L 0 LA3S101

IL1975030 08-Mar-22 1.9 UG/L 0 LA3S085
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IL1975030 08-Mar-22 1.7 UG/L 0 LP1A119

IL1975030 08-Mar-22 1.1 UG/L 0 LP3S044

IL1975030 08-Mar-22 0 Y 1 UG/L LA3S089

IL1975030 08-Mar-22 0 Y 1 UG/L LA3S096

IL1975030 08-Mar-22 0 Y 1 UG/L LA3S097

IL1975030 08-Mar-22 0 Y 1 UG/L LA3S100

IL1975030 08-Mar-22 0 Y 1 UG/L LA3S103

IL1975030 08-Mar-22 0 Y 1 UG/L LA3S104

IL1975030 08-Mar-22 0 Y 1 UG/L LP3S002

IL1975030 08-Mar-22 0 Y 1 UG/L LP3S009

IL1975030 08-Mar-22 0 Y 1 UG/L LP3S011

IL1975030 08-Mar-22 0 Y 1 UG/L LP3S028

IL1975030 08-Mar-22 0 Y 1 UG/L LP3S047

IL1975030 08-Mar-22 0 Y 1 UG/L LP3S048

IL1975030 08-Mar-22 0 Y 1 UG/L LP3S049

IL1975030 08-Mar-22 0 Y 1 UG/L LP3S051

IL1975030 08-Mar-22 0 Y 1 UG/L LP3S063

IL1975030 08-Mar-22 0 Y 1 UG/L LP3S076

IL1975030 08-Mar-22 0 Y 1 UG/L LP3S078

IL1975030 08-Mar-22 0 Y 1 UG/L LP3S079

IL1975030 07-Mar-22 0 Y 1 UG/L LP3S062

IL1975030 16-Feb-22 1.5 UG/L 0 LA3S094

IL1975030 16-Feb-22 0 Y 1 UG/L LA3S095

IL1975030 16-Feb-22 0 Y 1 UG/L LA3S105

IL1975030 16-Feb-22 0 Y 1 UG/L LA3S114

IL1975030 16-Feb-22 0 Y 1 UG/L LA3S116

IL1975030 16-Feb-22 0 Y 1 UG/L LP3S013

IL1975030 16-Feb-22 0 Y 1 UG/L LP3S056

IL1975030 16-Feb-22 0 Y 1 UG/L LP3S063

IL1975030 16-Feb-22 0 Y 1 UG/L LP3S066

IL1975030 16-Feb-22 0 Y 1 UG/L LP3S076

IL1975030 15-Feb-22 24 UG/L 0 LA3S118

IL1975030 15-Feb-22 16 UG/L 0 LP3S074

IL1975030 15-Feb-22 10 UG/L 0 LP3S046

IL1975030 15-Feb-22 8.3 UG/L 0 LA3S091

IL1975030 15-Feb-22 4.3 UG/L 0 LP3S044

IL1975030 15-Feb-22 3 UG/L 0 LP3S040

IL1975030 15-Feb-22 2 UG/L 0 LA3S101

IL1975030 15-Feb-22 1.3 UG/L 0 LP1A119

IL1975030 15-Feb-22 1.1 UG/L 0 LA3S085

IL1975030 15-Feb-22 1.1 UG/L 0 LP3S019

IL1975030 15-Feb-22 0 Y 1 UG/L LA3S087

IL1975030 15-Feb-22 0 Y 1 UG/L LA3S088

IL1975030 15-Feb-22 0 Y 1 UG/L LA3S089

IL1975030 15-Feb-22 0 Y 1 UG/L LA3S090

IL1975030 15-Feb-22 0 Y 1 UG/L LA3S093
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IL1975030 15-Feb-22 0 Y 1 UG/L LA3S096

IL1975030 15-Feb-22 0 Y 1 UG/L LA3S100

IL1975030 15-Feb-22 0 Y 1 UG/L LA3S102

IL1975030 15-Feb-22 0 Y 1 UG/L LA3S103

IL1975030 15-Feb-22 0 Y 1 UG/L LA3S104

IL1975030 15-Feb-22 0 Y 1 UG/L LA3S108

IL1975030 15-Feb-22 0 Y 1 UG/L LP3S002

IL1975030 15-Feb-22 0 Y 1 UG/L LP3S009

IL1975030 15-Feb-22 0 Y 1 UG/L LP3S011

IL1975030 15-Feb-22 0 Y 1 UG/L LP3S020

IL1975030 15-Feb-22 0 Y 1 UG/L LP3S047

IL1975030 15-Feb-22 0 Y 1 UG/L LP3S048

IL1975030 15-Feb-22 0 Y 1 UG/L LP3S049

IL1975030 15-Feb-22 0 Y 1 UG/L LP3S051

IL1975030 15-Feb-22 0 Y 1 UG/L LP3S054

IL1975030 15-Feb-22 0 Y 1 UG/L LP3S068

IL1975030 15-Feb-22 0 Y 1 UG/L LP3S070

IL1975030 15-Feb-22 0 Y 1 UG/L LP3S071

IL1975030 15-Feb-22 0 Y 1 UG/L LP3S073

IL1975030 15-Feb-22 0 Y 1 UG/L LP3S078

IL1975030 15-Feb-22 0 Y 1 UG/L LP3S079

IL1975030 14-Feb-22 0 Y 1 UG/L LP3S055

IL1975030 14-Feb-22 0 Y 1 UG/L LP3S062

IL1975030 30-Jan-22 25 UG/L 0 LP3S070

IL1975030 26-Jan-22 56 UG/L 0 LA3S086

IL1975030 26-Jan-22 37 UG/L 0 LA3S098

IL1975030 26-Jan-22 31 UG/L 0 LP3S059

IL1975030 26-Jan-22 0 Y 1 UG/L LA3S097

IL1975030 26-Jan-22 0 Y 1 UG/L LA3S105

IL1975030 26-Jan-22 0 Y 1 UG/L LP3S020

IL1975030 26-Jan-22 0 Y 1 UG/L LP3S047

IL1975030 26-Jan-22 0 Y 1 UG/L LP3S056

IL1975030 25-Jan-22 51 UG/L 0 LA3S091

IL1975030 25-Jan-22 34 UG/L 0 LA3S092

IL1975030 25-Jan-22 30 UG/L 0 LA3S118

IL1975030 25-Jan-22 21 UG/L 0 LP3S074

IL1975030 25-Jan-22 5.9 UG/L 0 LP3S046

IL1975030 25-Jan-22 5.5 UG/L 0 LA3S093

IL1975030 25-Jan-22 4.1 UG/L 0 LP3S044

IL1975030 25-Jan-22 2.9 UG/L 0 LP3S040

IL1975030 25-Jan-22 1.4 UG/L 0 LP3S049

IL1975030 25-Jan-22 1.3 UG/L 0 LP1A119

IL1975030 25-Jan-22 1.2 UG/L 0 LA3S087

IL1975030 25-Jan-22 0 Y 1 UG/L LA3S089

IL1975030 25-Jan-22 0 Y 1 UG/L LA3S090

IL1975030 25-Jan-22 0 Y 1 UG/L LA3S094
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IL1975030 25-Jan-22 0 Y 1 UG/L LA3S095

IL1975030 25-Jan-22 0 Y 1 UG/L LA3S096

IL1975030 25-Jan-22 0 Y 1 UG/L LA3S100

IL1975030 25-Jan-22 0 Y 1 UG/L LA3S101

IL1975030 25-Jan-22 0 Y 1 UG/L LA3S102

IL1975030 25-Jan-22 0 Y 1 UG/L LA3S103

IL1975030 25-Jan-22 0 Y 1 UG/L LA3S104

IL1975030 25-Jan-22 0 Y 1 UG/L LA3S108

IL1975030 25-Jan-22 0 Y 1 UG/L LA3S116

IL1975030 25-Jan-22 0 Y 1 UG/L LP3S002

IL1975030 25-Jan-22 0 Y 1 UG/L LP3S009

IL1975030 25-Jan-22 0 Y 1 UG/L LP3S019

IL1975030 25-Jan-22 0 Y 1 UG/L LP3S028

IL1975030 25-Jan-22 0 Y 1 UG/L LP3S048

IL1975030 25-Jan-22 0 Y 1 UG/L LP3S051

IL1975030 25-Jan-22 0 Y 1 UG/L LP3S054

IL1975030 25-Jan-22 0 Y 1 UG/L LP3S063

IL1975030 25-Jan-22 0 Y 1 UG/L LP3S071

IL1975030 25-Jan-22 0 Y 1 UG/L LP3S073

IL1975030 25-Jan-22 0 Y 1 UG/L LP3S076

IL1975030 25-Jan-22 0 Y 1 UG/L LP3S078

IL1975030 25-Jan-22 0 Y 1 UG/L LP3S079

IL1975030 24-Jan-22 0 Y 1 UG/L LP3S011

IL1975030 24-Jan-22 0 Y 1 UG/L LP3S062

IL1975030 08-Dec-21 8.4 UG/L 0 LA3S105

IL1975030 08-Dec-21 1.1 UG/L 0 LP3S035

IL1975030 08-Dec-21 1 UG/L 0 LA3S101

IL1975030 08-Dec-21 0 Y 1 UG/L LA3S088

IL1975030 08-Dec-21 0 Y 1 UG/L LA3S099

IL1975030 08-Dec-21 0 Y 1 UG/L LP3S047

IL1975030 08-Dec-21 0 Y 1 UG/L LP3S054

IL1975030 08-Dec-21 0 Y 1 UG/L LP3S056

IL1975030 08-Dec-21 0 Y 1 UG/L LP3S066

IL1975030 08-Dec-21 0 Y 1 UG/L LP3S073

IL1975030 07-Dec-21 19 UG/L 0 LP3S042

IL1975030 07-Dec-21 12 UG/L 0 LP3S040

IL1975030 07-Dec-21 7.8 UG/L 0 LA3S093

IL1975030 07-Dec-21 7.5 UG/L 0 LP3S046

IL1975030 07-Dec-21 3.1 UG/L 0 LA3S086

IL1975030 07-Dec-21 1.9 UG/L 0 LP3S019

IL1975030 07-Dec-21 1.3 UG/L 0 LP3S074

IL1975030 07-Dec-21 1.2 UG/L 0 LP1A119

IL1975030 07-Dec-21 0 Y 1 UG/L LA3S087

IL1975030 07-Dec-21 0 Y 1 UG/L LA3S089

IL1975030 07-Dec-21 0 Y 1 UG/L LA3S090

IL1975030 07-Dec-21 0 Y 1 UG/L LA3S094
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IL1975030 07-Dec-21 0 Y 1 UG/L LA3S100

IL1975030 07-Dec-21 0 Y 1 UG/L LA3S102

IL1975030 07-Dec-21 0 Y 1 UG/L LA3S103

IL1975030 07-Dec-21 0 Y 1 UG/L LA3S104

IL1975030 07-Dec-21 0 Y 1 UG/L LA3S108

IL1975030 07-Dec-21 0 Y 1 UG/L LA3S114

IL1975030 07-Dec-21 0 Y 1 UG/L LA3S116

IL1975030 07-Dec-21 0 Y 1 UG/L LP3S002

IL1975030 07-Dec-21 0 Y 1 UG/L LP3S009

IL1975030 07-Dec-21 0 Y 1 UG/L LP3S011

IL1975030 07-Dec-21 0 Y 1 UG/L LP3S020

IL1975030 07-Dec-21 0 Y 1 UG/L LP3S044

IL1975030 07-Dec-21 0 Y 1 UG/L LP3S048

IL1975030 07-Dec-21 0 Y 1 UG/L LP3S055

IL1975030 07-Dec-21 0 Y 1 UG/L LP3S058

IL1975030 07-Dec-21 0 Y 1 UG/L LP3S062

IL1975030 07-Dec-21 0 Y 1 UG/L LP3S068

IL1975030 07-Dec-21 0 Y 1 UG/L LP3S070

IL1975030 07-Dec-21 0 Y 1 UG/L LP3S071

IL1975030 07-Dec-21 0 Y 1 UG/L LP3S076

IL1975030 07-Dec-21 0 Y 1 UG/L LP3S078

IL1975030 07-Dec-21 0 Y 1 UG/L LP3S079

IL1975030 06-Dec-21 0 Y 1 UG/L LA3S106

IL1975030 12-Nov-21 0 Y 1 UG/L LP3S018

IL1975030 10-Nov-21 26 UG/L 0 LA3S091

IL1975030 10-Nov-21 23 UG/L 0 LP3S042

IL1975030 10-Nov-21 1.5 UG/L 0 LP3S074

IL1975030 10-Nov-21 0 Y 1 UG/L LA3S094

IL1975030 10-Nov-21 0 Y 1 UG/L LA3S097

IL1975030 10-Nov-21 0 Y 1 UG/L LA3S099

IL1975030 10-Nov-21 0 Y 1 UG/L LA3S105

IL1975030 10-Nov-21 0 Y 1 UG/L LA3S106

IL1975030 10-Nov-21 0 Y 1 UG/L LP3S020

IL1975030 10-Nov-21 0 Y 1 UG/L LP3S051

IL1975030 10-Nov-21 0 Y 1 UG/L LP3S054

IL1975030 10-Nov-21 0 Y 1 UG/L LP3S056

IL1975030 10-Nov-21 0 Y 1 UG/L LP3S066

IL1975030 10-Nov-21 0 Y 1 UG/L LP3S070

IL1975030 09-Nov-21 38 UG/L 0 LA3S092

IL1975030 09-Nov-21 30 UG/L 0 LA3S096

IL1975030 09-Nov-21 22 UG/L 0 LA3S098

IL1975030 09-Nov-21 16 UG/L 0 LP3S046

IL1975030 09-Nov-21 7.9 UG/L 0 LP3S040

IL1975030 09-Nov-21 5.5 UG/L 0 LP3S055

IL1975030 09-Nov-21 5 UG/L 0 LA3S086

IL1975030 09-Nov-21 4.2 UG/L 0 LA3S093
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IL1975030 09-Nov-21 1.6 UG/L 0 LP3S044

IL1975030 09-Nov-21 1.3 UG/L 0 LP1A119

IL1975030 09-Nov-21 1.1 UG/L 0 LP3S048

IL1975030 09-Nov-21 1 UG/L 0 LA3S085

IL1975030 09-Nov-21 1 UG/L 0 LA3S089

IL1975030 09-Nov-21 0 Y 1 UG/L LA3S087

IL1975030 09-Nov-21 0 Y 1 UG/L LA3S088

IL1975030 09-Nov-21 0 Y 1 UG/L LA3S090

IL1975030 09-Nov-21 0 Y 1 UG/L LA3S095

IL1975030 09-Nov-21 0 Y 1 UG/L LA3S100

IL1975030 09-Nov-21 0 Y 1 UG/L LA3S101

IL1975030 09-Nov-21 0 Y 1 UG/L LA3S102

IL1975030 09-Nov-21 0 Y 1 UG/L LA3S103

IL1975030 09-Nov-21 0 Y 1 UG/L LA3S104

IL1975030 09-Nov-21 0 Y 1 UG/L LA3S108

IL1975030 09-Nov-21 0 Y 1 UG/L LP3S002

IL1975030 09-Nov-21 0 Y 1 UG/L LP3S008

IL1975030 09-Nov-21 0 Y 1 UG/L LP3S009

IL1975030 09-Nov-21 0 Y 1 UG/L LP3S011

IL1975030 09-Nov-21 0 Y 1 UG/L LP3S019

IL1975030 09-Nov-21 0 Y 1 UG/L LP3S035

IL1975030 09-Nov-21 0 Y 1 UG/L LP3S062

IL1975030 09-Nov-21 0 Y 1 UG/L LP3S068

IL1975030 09-Nov-21 0 Y 1 UG/L LP3S071

IL1975030 09-Nov-21 0 Y 1 UG/L LP3S073

IL1975030 09-Nov-21 0 Y 1 UG/L LP3S076

IL1975030 09-Nov-21 0 Y 1 UG/L LP3S078

IL1975030 09-Nov-21 0 Y 1 UG/L LP3S079

IL1975030 21-Oct-21 0 Y 1 UG/L LP3S054

IL1975030 20-Oct-21 8.5 UG/L 0 LA3S092

IL1975030 20-Oct-21 1.1 UG/L 0 LP3S058

IL1975030 20-Oct-21 0 Y 1 UG/L LA3S097

IL1975030 20-Oct-21 0 Y 1 UG/L LA3S099

IL1975030 20-Oct-21 0 Y 1 UG/L LA3S105

IL1975030 20-Oct-21 0 Y 1 UG/L LP3S002

IL1975030 20-Oct-21 0 Y 1 UG/L LP3S011

IL1975030 20-Oct-21 0 Y 1 UG/L LP3S066

IL1975030 20-Oct-21 0 Y 1 UG/L LP3S070

IL1975030 20-Oct-21 0 Y 1 UG/L LP3S073

IL1975030 19-Oct-21 46 UG/L 0 LA3S107

IL1975030 19-Oct-21 22 UG/L 0 LA3S098

IL1975030 19-Oct-21 5.2 UG/L 0 LP3S042

IL1975030 19-Oct-21 4.3 UG/L 0 LA3S091

IL1975030 19-Oct-21 3.1 UG/L 0 LA3S086

IL1975030 19-Oct-21 2.7 UG/L 0 LP3S044

IL1975030 19-Oct-21 1.7 UG/L 0 LP1A119
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IL1975030 19-Oct-21 1.3 UG/L 0 LA3S087

IL1975030 19-Oct-21 1.1 UG/L 0 LA3S094

IL1975030 19-Oct-21 0 Y 1 UG/L LA3S085

IL1975030 19-Oct-21 0 Y 1 UG/L LA3S088

IL1975030 19-Oct-21 0 Y 1 UG/L LA3S089

IL1975030 19-Oct-21 0 Y 1 UG/L LA3S090

IL1975030 19-Oct-21 0 Y 1 UG/L LA3S096

IL1975030 19-Oct-21 0 Y 1 UG/L LA3S100

IL1975030 19-Oct-21 0 Y 1 UG/L LA3S101

IL1975030 19-Oct-21 0 Y 1 UG/L LA3S102

IL1975030 19-Oct-21 0 Y 1 UG/L LA3S103

IL1975030 19-Oct-21 0 Y 1 UG/L LA3S104

IL1975030 19-Oct-21 0 Y 1 UG/L LA3S106

IL1975030 19-Oct-21 0 Y 1 UG/L LA3S108

IL1975030 19-Oct-21 0 Y 1 UG/L LA3S114

IL1975030 19-Oct-21 0 Y 1 UG/L LA3S116

IL1975030 19-Oct-21 0 Y 1 UG/L LP3S008

IL1975030 19-Oct-21 0 Y 1 UG/L LP3S009

IL1975030 19-Oct-21 0 Y 1 UG/L LP3S019

IL1975030 19-Oct-21 0 Y 1 UG/L LP3S020

IL1975030 19-Oct-21 0 Y 1 UG/L LP3S035

IL1975030 19-Oct-21 0 Y 1 UG/L LP3S046

IL1975030 19-Oct-21 0 Y 1 UG/L LP3S047

IL1975030 19-Oct-21 0 Y 1 UG/L LP3S048

IL1975030 19-Oct-21 0 Y 1 UG/L LP3S051

IL1975030 19-Oct-21 0 Y 1 UG/L LP3S055

IL1975030 19-Oct-21 0 Y 1 UG/L LP3S056

IL1975030 19-Oct-21 0 Y 1 UG/L LP3S063

IL1975030 19-Oct-21 0 Y 1 UG/L LP3S071

IL1975030 19-Oct-21 0 Y 1 UG/L LP3S076

IL1975030 19-Oct-21 0 Y 1 UG/L LP3S078

IL1975030 19-Oct-21 0 Y 1 UG/L LP3S079

IL1975030 18-Oct-21 0 Y 1 UG/L LP3S062

IL1975030 29-Sep-21 3.5 UG/L 0 LP3S042

IL1975030 29-Sep-21 1.7 UG/L 0 LP3S054

IL1975030 29-Sep-21 0 Y 1 UG/L LA3S087

IL1975030 29-Sep-21 0 Y 1 UG/L LA3S099

IL1975030 29-Sep-21 0 Y 1 UG/L LA3S105

IL1975030 29-Sep-21 0 Y 1 UG/L LA3S107

IL1975030 29-Sep-21 0 Y 1 UG/L LP3S020

IL1975030 29-Sep-21 0 Y 1 UG/L LP3S066

IL1975030 29-Sep-21 0 Y 1 UG/L LP3S070

IL1975030 28-Sep-21 20 UG/L 0 LP3S040

IL1975030 28-Sep-21 5.2 UG/L 0 LA3S098

IL1975030 28-Sep-21 4.3 UG/L 0 LA3S091

IL1975030 28-Sep-21 1.5 UG/L 0 LP1A119
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IL1975030 28-Sep-21 1.1 UG/L 0 LA3S093

IL1975030 28-Sep-21 0 Y 1 UG/L LA3S085

IL1975030 28-Sep-21 0 Y 1 UG/L LA3S088

IL1975030 28-Sep-21 0 Y 1 UG/L LA3S089

IL1975030 28-Sep-21 0 Y 1 UG/L LA3S090

IL1975030 28-Sep-21 0 Y 1 UG/L LA3S094

IL1975030 28-Sep-21 0 Y 1 UG/L LA3S095

IL1975030 28-Sep-21 0 Y 1 UG/L LA3S096

IL1975030 28-Sep-21 0 Y 1 UG/L LA3S100

IL1975030 28-Sep-21 0 Y 1 UG/L LA3S101

IL1975030 28-Sep-21 0 Y 1 UG/L LA3S102

IL1975030 28-Sep-21 0 Y 1 UG/L LA3S103

IL1975030 28-Sep-21 0 Y 1 UG/L LA3S104

IL1975030 28-Sep-21 0 Y 1 UG/L LA3S106

IL1975030 28-Sep-21 0 Y 1 UG/L LA3S108

IL1975030 28-Sep-21 0 Y 1 UG/L LA3S114

IL1975030 28-Sep-21 0 Y 1 UG/L LP3S002

IL1975030 28-Sep-21 0 Y 1 UG/L LP3S008

IL1975030 28-Sep-21 0 Y 1 UG/L LP3S009

IL1975030 28-Sep-21 0 Y 1 UG/L LP3S019

IL1975030 28-Sep-21 0 Y 1 UG/L LP3S035

IL1975030 28-Sep-21 0 Y 1 UG/L LP3S044

IL1975030 28-Sep-21 0 Y 1 UG/L LP3S046

IL1975030 28-Sep-21 0 Y 1 UG/L LP3S047

IL1975030 28-Sep-21 0 Y 1 UG/L LP3S048

IL1975030 28-Sep-21 0 Y 1 UG/L LP3S051

IL1975030 28-Sep-21 0 Y 1 UG/L LP3S068

IL1975030 28-Sep-21 0 Y 1 UG/L LP3S071

IL1975030 28-Sep-21 0 Y 1 UG/L LP3S073

IL1975030 28-Sep-21 0 Y 1 UG/L LP3S076

IL1975030 28-Sep-21 0 Y 1 UG/L LP3S078

IL1975030 28-Sep-21 0 Y 1 UG/L LP3S079

IL1975030 27-Sep-21 0 Y 1 UG/L LP3S055

IL1975030 27-Sep-21 0 Y 1 UG/L LP3S062

IL1975030 30-Jul-21 25 UG/L 0 LA3S086

IL1975030 30-Jul-21 7.3 UG/L 0 LA3S087

IL1975030 30-Jul-21 1.3 UG/L 0 LP3S054

IL1975030 30-Jul-21 0 Y 1 UG/L LA3S090

IL1975030 30-Jul-21 0 Y 1 UG/L LA3S094

IL1975030 30-Jul-21 0 Y 1 UG/L LP3S068

IL1975030 30-Jul-21 0 Y 1 UG/L LP3S071

IL1975030 30-Jul-21 0 Y 1 UG/L LP3S073

IL1975030 30-Jul-21 0 Y 1 UG/L LP3S076

IL1975030 29-Jul-21 230 UG/L 0 LP3S040

IL1975030 29-Jul-21 140 UG/L 0 LP3S082

IL1975030 29-Jul-21 60 UG/L 0 LP3S015
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IL1975030 29-Jul-21 51 UG/L 0 LP3S078

IL1975030 29-Jul-21 41 UG/L 0 LP3S044

IL1975030 29-Jul-21 37 UG/L 0 LA3S093

IL1975030 29-Jul-21 33 UG/L 0 LA3S091

IL1975030 29-Jul-21 26 UG/L 0 LP3S042

IL1975030 29-Jul-21 17 UG/L 0 LA3S092

IL1975030 29-Jul-21 17 UG/L 0 LP3S074

IL1975030 29-Jul-21 12 UG/L 0 LA3S107

IL1975030 29-Jul-21 9.1 UG/L 0 LA3S098

IL1975030 29-Jul-21 8.6 UG/L 0 LP3S008

IL1975030 29-Jul-21 6.3 UG/L 0 LP3S035

IL1975030 29-Jul-21 5.8 UG/L 0 LP3S046

IL1975030 29-Jul-21 5.5 UG/L 0 LP1A119

IL1975030 29-Jul-21 4.1 UG/L 0 LA3S088

IL1975030 29-Jul-21 4 UG/L 0 LP3S002

IL1975030 29-Jul-21 3.9 UG/L 0 LA3S089

IL1975030 29-Jul-21 2.1 UG/L 0 LP3S048

IL1975030 29-Jul-21 2 UG/L 0 LA3S102

IL1975030 29-Jul-21 1.8 UG/L 0 LA3S114

IL1975030 29-Jul-21 1.6 UG/L 0 LA3S085

IL1975030 29-Jul-21 0 Y 1 UG/L LA3S095

IL1975030 29-Jul-21 0 Y 1 UG/L LA3S096

IL1975030 29-Jul-21 0 Y 1 UG/L LA3S097

IL1975030 29-Jul-21 0 Y 1 UG/L LA3S100

IL1975030 29-Jul-21 0 Y 1 UG/L LA3S101

IL1975030 29-Jul-21 0 Y 1.1 UG/L LA3S103

IL1975030 29-Jul-21 0 Y 1 UG/L LA3S104

IL1975030 29-Jul-21 0 Y 1 UG/L LA3S106

IL1975030 29-Jul-21 0 Y 1 UG/L LA3S108

IL1975030 29-Jul-21 0 Y 1 UG/L LP3S009

IL1975030 29-Jul-21 0 Y 1 UG/L LP3S011

IL1975030 29-Jul-21 0 Y 1 UG/L LP3S019

IL1975030 29-Jul-21 0 Y 1 UG/L LP3S020

IL1975030 29-Jul-21 0 Y 1 UG/L LP3S028

IL1975030 29-Jul-21 0 Y 1 UG/L LP3S047

IL1975030 29-Jul-21 0 Y 1 UG/L LP3S055

IL1975030 29-Jul-21 0 Y 1 UG/L LP3S058

IL1975030 29-Jul-21 0 Y 1 UG/L LP3S062

IL1975030 29-Jul-21 0 Y 1 UG/L LP3S066

IL1975030 29-Jul-21 0 Y 1 UG/L LP3S079

IL1975030 11-Jun-21 25 UG/L 0 LP3S071

IL1975030 10-Jun-21 3.4 UG/L 0 LA3S099

IL1975030 10-Jun-21 0 Y 1 UG/L LA3S105

IL1975030 10-Jun-21 0 Y 1 UG/L LP3S020

IL1975030 10-Jun-21 0 Y 1 UG/L LP3S029

IL1975030 09-Jun-21 100 UG/L 0 LP3S082
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IL1975030 09-Jun-21 29 UG/L 0 LA3S092

IL1975030 09-Jun-21 16 UG/L 0 LA3S086

IL1975030 09-Jun-21 2.9 UG/L 0 LA3S107

IL1975030 09-Jun-21 2.4 UG/L 0 LP3S076

IL1975030 09-Jun-21 0 Y 1 UG/L LA3S090

IL1975030 09-Jun-21 0 Y 1 UG/L LA3S097

IL1975030 09-Jun-21 0 Y 1 UG/L LA3S100

IL1975030 09-Jun-21 0 Y 1 UG/L LA3S104

IL1975030 09-Jun-21 0 Y 1 UG/L LA3S114

IL1975030 09-Jun-21 0 Y 1 UG/L LP3S009

IL1975030 09-Jun-21 0 Y 1 UG/L LP3S011

IL1975030 09-Jun-21 0 Y 1 UG/L LP3S019

IL1975030 08-Jun-21 69 UG/L 0 LA3S085

IL1975030 08-Jun-21 1.4 UG/L 0 LP3S062

IL1975030 07-Jun-21 3.2 UG/L 0 LA3S103

IL1975030 04-Jun-21 130 UG/L 0 LP3S015

IL1975030 04-Jun-21 0 Y 1 UG/L LA3S101

IL1975030 04-Jun-21 0 Y 1 UG/L LA3S106

IL1975030 04-Jun-21 0 Y 1 UG/L LP3S046

IL1975030 03-Jun-21 90 UG/L 0 LA3S116

IL1975030 03-Jun-21 9.2 UG/L 0 LP3S008

IL1975030 03-Jun-21 6.3 UG/L 0 LA3S093

IL1975030 03-Jun-21 0 Y 1 UG/L LA3S096

IL1975030 03-Jun-21 0 Y 1 UG/L LP3S002

IL1975030 03-Jun-21 0 Y 1 UG/L LP3S044

IL1975030 03-Jun-21 0 Y 1 UG/L LP3S048

IL1975030 03-Jun-21 0 Y 1 UG/L LP3S051

IL1975030 03-Jun-21 0 Y 1 UG/L LP3S054

IL1975030 03-Jun-21 0 Y 1 UG/L LP3S063

IL1975030 03-Jun-21 0 Y 1 UG/L LP3S073

IL1975030 03-Jun-21 0 Y 1 UG/L LP3S079

IL1975030 02-Jun-21 880 UG/L 0 LA3S098

IL1975030 02-Jun-21 39 UG/L 0 LA3S091

IL1975030 02-Jun-21 26 UG/L 0 LP3S078

IL1975030 02-Jun-21 20 UG/L 0 LP3S040

IL1975030 02-Jun-21 17 UG/L 0 LP3S042

IL1975030 02-Jun-21 7.1 UG/L 0 LP1A119

IL1975030 02-Jun-21 6.1 UG/L 0 LA3S087

IL1975030 02-Jun-21 4.6 UG/L 0 LP3S035

IL1975030 02-Jun-21 2.9 UG/L 0 LA3S102

IL1975030 02-Jun-21 2.5 UG/L 0 LA3S089

IL1975030 02-Jun-21 0 Y 1 UG/L LA3S088

IL1975030 02-Jun-21 0 Y 1 UG/L LA3S094

IL1975030 02-Jun-21 0 Y 1 UG/L LA3S095

IL1975030 02-Jun-21 0 Y 1 UG/L LA3S108

IL1975030 02-Jun-21 0 Y 1 UG/L LA3S112
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IL1975030 02-Jun-21 0 Y 1 UG/L LP3S055

IL1975030 02-Jun-21 0 Y 1 UG/L LP3S058

IL1975030 02-Jun-21 0 Y 1 UG/L LP3S070

IL1975030 02-Jun-21 0 Y 1 UG/L LP3S074

IL1975030 31-May-21 0 Y 1 UG/L LA3S097

IL1975030 30-May-21 0 Y 1 UG/L LP3S077

IL1975030 28-May-21 18 UG/L 0 LP3S042

IL1975030 28-May-21 8.6 UG/L 0 LP1A121

IL1975030 28-May-21 0 Y 1 UG/L LA3S105

IL1975030 28-May-21 0 Y 1 UG/L LP3S054

IL1975030 28-May-21 0 Y 1 UG/L LP3S080

IL1975030 27-May-21 2.3 UG/L 0 LP3S046

IL1975030 27-May-21 0 Y 1 UG/L LA3S114

IL1975030 27-May-21 0 Y 1 UG/L LP3S073

IL1975030 26-May-21 11 UG/L 0 LA3S096

IL1975030 26-May-21 5.5 UG/L 0 LA3S087

IL1975030 25-May-21 78 UG/L 0 LA3S091

IL1975030 25-May-21 23 UG/L 0 LA3S104

IL1975030 25-May-21 13 UG/L 0 LP3S008

IL1975030 25-May-21 7.3 UG/L 0 LP3S071

IL1975030 25-May-21 1.1 UG/L 0 LA3S103

IL1975030 25-May-21 0 Y 1 UG/L LA3S106

IL1975030 25-May-21 0 Y 1 UG/L LA3S112

IL1975030 25-May-21 0 Y 1 UG/L LP3S051

IL1975030 24-May-21 18 UG/L 0 LP3S015

IL1975030 24-May-21 0 Y 1 UG/L LA3S100

IL1975030 24-May-21 0 Y 1 UG/L LA3S101

IL1975030 24-May-21 0 Y 1 UG/L LP3S055

IL1975030 19-May-21 98 UG/L 0 LP3S078

IL1975030 19-May-21 12 UG/L 0 LA3S093

IL1975030 19-May-21 1.5 UG/L 0 LA3S094

IL1975030 19-May-21 0 Y 1 UG/L LP3S002

IL1975030 18-May-21 120 UG/L 0 LA3S116

IL1975030 18-May-21 6.5 UG/L 0 LP3S040

IL1975030 18-May-21 4.6 UG/L 0 LP3S074

IL1975030 17-May-21 350 UG/L 0 LA3S098

IL1975030 17-May-21 33 UG/L 0 LA3S085

IL1975030 17-May-21 5.3 UG/L 0 LP3S070

IL1975030 17-May-21 1.2 UG/L 0 LP3S035

IL1975030 17-May-21 1 UG/L 0 LP3S048

IL1975030 17-May-21 0 Y 1 UG/L LA3S088

IL1975030 17-May-21 0 Y 1 UG/L LA3S102

IL1975030 17-May-21 0 Y 1 UG/L LA3S108

IL1975030 17-May-21 0 Y 1 UG/L LP1A122

IL1975030 17-May-21 0 Y 1 UG/L LP3S020

IL1975030 17-May-21 0 Y 1 UG/L LP3S047

REDACTED R 000535

,._ 



NUMBER0Sample Collection DateConcentrationUnits of MeasurementLess Than Indicator "Y" = YesDETECTN_LIMIT_NUMDETECTN_LIM_UOM_CDIDENTIFICATION_CD DESCRIPTION_TEXT

IL1975030 17-May-21 0 Y 1 UG/L LP3S079

IL1975030 15-May-21 0 Y 1 UG/L LP3S044

IL1975030 15-May-21 0 Y 1 UG/L LP3S063

IL1975030 14-May-21 7 UG/L 0 LP1A119

IL1975030 14-May-21 2.2 UG/L 0 LA3S089

IL1975030 14-May-21 0 Y 1 UG/L LA3S095

IL1975030 14-May-21 0 Y 1 UG/L LP3S010

IL1975030 14-May-21 0 Y 1 UG/L LP3S058

IL1975030 28-Apr-21 470 UG/L 0 LA3S098

IL1975030 28-Apr-21 6.1 UG/L 0 LA3S107

IL1975030 28-Apr-21 5.4 UG/L 0 LA3S093

IL1975030 28-Apr-21 4.9 UG/L 0 LP3S042

IL1975030 28-Apr-21 3.5 UG/L 0 LA3S087

IL1975030 28-Apr-21 1.5 UG/L 0 LA3S086

IL1975030 28-Apr-21 0 Y 1 UG/L LA3S105

IL1975030 28-Apr-21 0 Y 1 UG/L LP3S019

IL1975030 28-Apr-21 0 Y 1 UG/L LP3S047

IL1975030 28-Apr-21 0 Y 1 UG/L LP3S066

IL1975030 28-Apr-21 0 Y 1 UG/L LP3S070

IL1975030 27-Apr-21 170 UG/L 0 LP3S015

IL1975030 27-Apr-21 52 UG/L 0 LA3S116

IL1975030 27-Apr-21 40 UG/L 0 LP3S078

IL1975030 27-Apr-21 35 UG/L 0 LA3S118

IL1975030 27-Apr-21 28 UG/L 0 LP3S082

IL1975030 27-Apr-21 20 UG/L 0 LP3S081

IL1975030 27-Apr-21 15 UG/L 0 LA3S091

IL1975030 27-Apr-21 11 UG/L 0 LP1A119

IL1975030 27-Apr-21 9 UG/L 0 LA3S085

IL1975030 27-Apr-21 8.5 UG/L 0 LP3S074

IL1975030 27-Apr-21 4.7 UG/L 0 LA3S096

IL1975030 27-Apr-21 2.3 UG/L 0 LP3S048

IL1975030 27-Apr-21 1.9 UG/L 0 LP3S062

IL1975030 27-Apr-21 1.5 UG/L 0 LP3S071

IL1975030 27-Apr-21 0 Y 1 UG/L LA3S088

IL1975030 27-Apr-21 0 Y 1 UG/L LA3S089

IL1975030 27-Apr-21 0 Y 1 UG/L LA3S090

IL1975030 27-Apr-21 0 Y 1 UG/L LA3S094

IL1975030 27-Apr-21 0 Y 1 UG/L LA3S097

IL1975030 27-Apr-21 0 Y 1 UG/L LA3S100

IL1975030 27-Apr-21 0 Y 5.6 UG/L LA3S101

IL1975030 27-Apr-21 0 Y 1 UG/L LA3S102

IL1975030 27-Apr-21 0 Y 1 UG/L LA3S103

IL1975030 27-Apr-21 0 Y 1 UG/L LA3S104

IL1975030 27-Apr-21 0 Y 1 UG/L LA3S106

IL1975030 27-Apr-21 0 Y 1 UG/L LA3S108

IL1975030 27-Apr-21 0 Y 1 UG/L LA3S112
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IL1975030 27-Apr-21 0 Y 1 UG/L LA3S114

IL1975030 27-Apr-21 0 Y 1 UG/L LP3S002

IL1975030 27-Apr-21 0 Y 1 UG/L LP3S008

IL1975030 27-Apr-21 0 Y 1 UG/L LP3S009

IL1975030 27-Apr-21 0 Y 1 UG/L LP3S020

IL1975030 27-Apr-21 0 Y 1 UG/L LP3S040

IL1975030 27-Apr-21 0 Y 1 UG/L LP3S046

IL1975030 27-Apr-21 0 Y 1 UG/L LP3S051

IL1975030 27-Apr-21 0 Y 1 UG/L LP3S055

IL1975030 27-Apr-21 0 Y 1 UG/L LP3S076

IL1975030 27-Apr-21 0 Y 1 UG/L LP3S079

IL1975030 26-Apr-21 1.6 UG/L 0 LP3S054

IL1975030 25-Mar-21 17 UG/L 0 LP3S080

IL1975030 25-Mar-21 11 UG/L 0 LP3S081

IL1975030 25-Mar-21 3.4 UG/L 0 LP3S042

IL1975030 25-Mar-21 3 UG/L 0 LP3S074

IL1975030 25-Mar-21 1.1 UG/L 0 LA3S089

IL1975030 25-Mar-21 0 Y 1 UG/L LA3S099

IL1975030 25-Mar-21 0 Y 1 UG/L LA3S112

IL1975030 25-Mar-21 0 Y 1 UG/L LA3S114

IL1975030 25-Mar-21 0 Y 1 UG/L LP3S066

IL1975030 25-Mar-21 0 Y 1 UG/L LP3S070

IL1975030 24-Mar-21 1100 UG/L 0 LA3S110

IL1975030 24-Mar-21 79 UG/L 0 LA3S093

IL1975030 24-Mar-21 42 UG/L 0 LA3S085

IL1975030 24-Mar-21 41 UG/L 0 LA3S098

IL1975030 24-Mar-21 37 UG/L 0 LP3S068

IL1975030 24-Mar-21 26 UG/L 0 LP3S056

IL1975030 24-Mar-21 18 UG/L 0 LA3S087

IL1975030 24-Mar-21 17 UG/L 0 LP3S054

IL1975030 24-Mar-21 14 UG/L 0 LP3S018

IL1975030 24-Mar-21 11 UG/L 0 LP3S035

IL1975030 24-Mar-21 9.5 UG/L 0 LA3S107

IL1975030 24-Mar-21 9.3 UG/L 0 LA3S102

IL1975030 24-Mar-21 3.4 UG/L 0 LP1A119

IL1975030 24-Mar-21 2.6 UG/L 0 LA3S101

IL1975030 24-Mar-21 2.6 UG/L 0 LP3S040

IL1975030 24-Mar-21 1.9 UG/L 0 LA3S106

IL1975030 24-Mar-21 1.8 UG/L 0 LA3S096

IL1975030 24-Mar-21 1 UG/L 0 LP3S051

IL1975030 24-Mar-21 0 Y 1 UG/L LA3S088

IL1975030 24-Mar-21 0 Y 1 UG/L LA3S090

IL1975030 24-Mar-21 0 Y 1 UG/L LA3S091

IL1975030 24-Mar-21 0 Y 1 UG/L LA3S094

IL1975030 24-Mar-21 0 Y 1 UG/L LA3S097

IL1975030 24-Mar-21 0 Y 1 UG/L LA3S100
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IL1975030 24-Mar-21 0 Y 1 UG/L LA3S103

IL1975030 24-Mar-21 0 Y 1 UG/L LA3S104

IL1975030 24-Mar-21 0 Y 1 UG/L LA3S105

IL1975030 24-Mar-21 0 Y 1 UG/L LA3S108

IL1975030 24-Mar-21 0 Y 1 UG/L LA3S116

IL1975030 24-Mar-21 0 Y 1 UG/L LP3S002

IL1975030 24-Mar-21 0 Y 1 UG/L LP3S008

IL1975030 24-Mar-21 0 Y 1 UG/L LP3S009

IL1975030 24-Mar-21 0 Y 1 UG/L LP3S011

IL1975030 24-Mar-21 0 Y 1 UG/L LP3S015

IL1975030 24-Mar-21 0 Y 1 UG/L LP3S019

IL1975030 24-Mar-21 0 Y 1 UG/L LP3S020

IL1975030 24-Mar-21 0 Y 1 UG/L LP3S028

IL1975030 24-Mar-21 0 Y 1 UG/L LP3S046

IL1975030 24-Mar-21 0 Y 1 UG/L LP3S047

IL1975030 24-Mar-21 0 Y 1 UG/L LP3S048

IL1975030 24-Mar-21 0 Y 1 UG/L LP3S055

IL1975030 24-Mar-21 0 Y 1 UG/L LP3S062

IL1975030 24-Mar-21 0 Y 1 UG/L LP3S071

IL1975030 24-Mar-21 0 Y 1 UG/L LP3S076

IL1975030 24-Mar-21 0 Y 1 UG/L LP3S078

IL1975030 23-Mar-21 0 Y 1 UG/L LP3S073

IL1975030 23-Mar-21 0 Y 1 UG/L LP3S079

IL1975030 17-Feb-21 190 UG/L 0 LP3S054

IL1975030 17-Feb-21 83 UG/L 0 LA3S092

IL1975030 17-Feb-21 19 UG/L 0 LA3S116

IL1975030 17-Feb-21 16 UG/L 0 LA3S110

IL1975030 17-Feb-21 10 UG/L 0 LP3S082

IL1975030 17-Feb-21 5.1 UG/L 0 LP3S073

IL1975030 17-Feb-21 4.9 UG/L 0 LP3S042

IL1975030 17-Feb-21 3.6 UG/L 0 LA3S091

IL1975030 17-Feb-21 3.6 UG/L 0 LA3S094

IL1975030 17-Feb-21 1.3 UG/L 0 LP3S044

IL1975030 17-Feb-21 0 Y 1 UG/L LA3S088

IL1975030 17-Feb-21 0 Y 1 UG/L LA3S090

IL1975030 17-Feb-21 0 Y 1 UG/L LA3S105

IL1975030 17-Feb-21 0 Y 1 UG/L LA3S114

IL1975030 17-Feb-21 0 Y 1 UG/L LP3S002

IL1975030 17-Feb-21 0 Y 1 UG/L LP3S019

IL1975030 17-Feb-21 0 Y 1 UG/L LP3S020

IL1975030 17-Feb-21 0 Y 1 UG/L LP3S047

IL1975030 17-Feb-21 0 Y 1 UG/L LP3S055

IL1975030 17-Feb-21 0 Y 1 UG/L LP3S070

IL1975030 17-Feb-21 0 Y 1 UG/L LP3S080

IL1975030 16-Feb-21 20 UG/L 0 LP3S081

IL1975030 16-Feb-21 14 UG/L 0 LA3S085
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IL1975030 16-Feb-21 9.8 UG/L 0 LP1A119

IL1975030 16-Feb-21 7 UG/L 0 LA3S087

IL1975030 16-Feb-21 6.4 UG/L 0 LP3S056

IL1975030 16-Feb-21 5.3 UG/L 0 LA3S118

IL1975030 16-Feb-21 2.6 UG/L 0 LA3S096

IL1975030 16-Feb-21 2.4 UG/L 0 LA3S102

IL1975030 16-Feb-21 2.4 UG/L 0 LP3S074

IL1975030 16-Feb-21 1.4 UG/L 0 LP3S048

IL1975030 16-Feb-21 1.2 UG/L 0 LA3S093

IL1975030 16-Feb-21 1.2 UG/L 0 LP3S015

IL1975030 16-Feb-21 1.1 UG/L 0 LA3S107

IL1975030 16-Feb-21 1 UG/L 0 LA3S086

IL1975030 16-Feb-21 1 UG/L 0 LP3S078

IL1975030 16-Feb-21 0 Y 1 UG/L LA3S089

IL1975030 16-Feb-21 0 Y 1 UG/L LA3S097

IL1975030 16-Feb-21 0 Y 1 UG/L LA3S098

IL1975030 16-Feb-21 0 Y 1 UG/L LA3S100

IL1975030 16-Feb-21 0 Y 5.6 UG/L LA3S101

IL1975030 16-Feb-21 0 Y 1 UG/L LA3S103

IL1975030 16-Feb-21 0 Y 1 UG/L LA3S104

IL1975030 16-Feb-21 0 Y 1 UG/L LA3S106

IL1975030 16-Feb-21 0 Y 1 UG/L LA3S108

IL1975030 16-Feb-21 0 Y 1 UG/L LA3S112

IL1975030 16-Feb-21 0 Y 1 UG/L LP3S008

IL1975030 16-Feb-21 0 Y 1 UG/L LP3S009

IL1975030 16-Feb-21 0 Y 1 UG/L LP3S028

IL1975030 16-Feb-21 0 Y 1 UG/L LP3S040

IL1975030 16-Feb-21 0 Y 1 UG/L LP3S046

IL1975030 16-Feb-21 0 Y 1 UG/L LP3S051

IL1975030 16-Feb-21 0 Y 1 UG/L LP3S071

IL1975030 16-Feb-21 0 Y 5 UG/L LP3S076

IL1975030 16-Feb-21 0 Y 1 UG/L LP3S079

IL1975030 20-Jan-21 27 UG/L 0 LA3S085

IL1975030 20-Jan-21 4.1 UG/L 0 LP3S042

IL1975030 20-Jan-21 4.1 UG/L 0 LP3S054

IL1975030 20-Jan-21 1.1 UG/L 0 LP3S044

IL1975030 20-Jan-21 0 Y 1 UG/L LP1A122

IL1975030 20-Jan-21 0 Y 1 UG/L LP3S020

IL1975030 20-Jan-21 0 Y 1 UG/L LP3S028

IL1975030 20-Jan-21 0 Y 1 UG/L LP3S040

IL1975030 20-Jan-21 0 Y 1 UG/L LP3S047

IL1975030 20-Jan-21 0 Y 1 UG/L LP3S070

IL1975030 20-Jan-21 0 Y 1 UG/L LP3S073

IL1975030 20-Jan-21 0 Y 1 UG/L LP3S076

IL1975030 19-Jan-21 32 UG/L 0 LP3S049

IL1975030 19-Jan-21 16 UG/L 0 LP3S056
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IL1975030 19-Jan-21 13 UG/L 0 LA3S110

IL1975030 19-Jan-21 10 UG/L 0 LA3S118

IL1975030 19-Jan-21 9.2 UG/L 0 LP3S081

IL1975030 19-Jan-21 8.2 UG/L 0 LP3S018

IL1975030 19-Jan-21 8.2 UG/L 0 LP3S082

IL1975030 19-Jan-21 8.1 UG/L 0 LA3S087

IL1975030 19-Jan-21 3.8 UG/L 0 LA3S091

IL1975030 19-Jan-21 3.4 UG/L 0 LA3S102

IL1975030 19-Jan-21 3.2 UG/L 0 LA3S086

IL1975030 19-Jan-21 3 UG/L 0 LP3S074

IL1975030 19-Jan-21 2.6 UG/L 0 LA3S094

IL1975030 19-Jan-21 2.2 UG/L 0 LA3S107

IL1975030 19-Jan-21 1.9 UG/L 0 LA3S093

IL1975030 19-Jan-21 1.4 UG/L 0 LP1A119

IL1975030 19-Jan-21 1.3 UG/L 0 LA3S112

IL1975030 19-Jan-21 1.2 UG/L 0 LP3S008

IL1975030 19-Jan-21 1.2 UG/L 0 LP3S015

IL1975030 19-Jan-21 0 Y 1 UG/L LA3S088

IL1975030 19-Jan-21 0 Y 1 UG/L LA3S089

IL1975030 19-Jan-21 0 Y 1 UG/L LA3S090

IL1975030 19-Jan-21 0 Y 1 UG/L LA3S096

IL1975030 19-Jan-21 0 Y 1 UG/L LA3S097

IL1975030 19-Jan-21 0 Y 1 UG/L LA3S098

IL1975030 19-Jan-21 0 Y 1 UG/L LA3S100

IL1975030 19-Jan-21 0 Y 1 UG/L LA3S101

IL1975030 19-Jan-21 0 Y 1 UG/L LA3S103

IL1975030 19-Jan-21 0 Y 1 UG/L LA3S104

IL1975030 19-Jan-21 0 Y 1 UG/L LA3S106

IL1975030 19-Jan-21 0 Y 1 UG/L LA3S108

IL1975030 19-Jan-21 0 Y 1 UG/L LA3S114

IL1975030 19-Jan-21 0 Y 1 UG/L LP1A121

IL1975030 19-Jan-21 0 Y 1 UG/L LP3S002

IL1975030 19-Jan-21 0 Y 1 UG/L LP3S009

IL1975030 19-Jan-21 0 Y 1 UG/L LP3S011

IL1975030 19-Jan-21 0 Y 1 UG/L LP3S019

IL1975030 19-Jan-21 0 Y 1 UG/L LP3S046

IL1975030 19-Jan-21 0 Y 1 UG/L LP3S048

IL1975030 19-Jan-21 0 Y 1 UG/L LP3S051

IL1975030 19-Jan-21 0 Y 1 UG/L LP3S055

IL1975030 19-Jan-21 0 Y 1 UG/L LP3S062

IL1975030 19-Jan-21 0 Y 1 UG/L LP3S066

IL1975030 19-Jan-21 0 Y 1 UG/L LP3S068

IL1975030 19-Jan-21 0 Y 1 UG/L LP3S078

IL1975030 19-Jan-21 0 Y 1 UG/L LP3S079

IL1975030 18-Jan-21 3.8 UG/L 0 LA3S116

IL1975030 11-Jan-21 0 Y 1 UG/L LP3S058
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IL1975030 17-Dec-20 9.3 UG/L 0 LA3S085

IL1975030 17-Dec-20 6.7 UG/L 0 LP3S047

IL1975030 17-Dec-20 2.7 UG/L 0 LA3S092

IL1975030 17-Dec-20 0 Y 1 UG/L LA3S105

IL1975030 17-Dec-20 0 Y 1 UG/L LA3S114

IL1975030 17-Dec-20 0 Y 1 UG/L LP3S056

IL1975030 17-Dec-20 0 Y 1 UG/L LP3S080

IL1975030 16-Dec-20 4.3 UG/L 0 LP3S042

IL1975030 16-Dec-20 4 UG/L 0 LP3S040

IL1975030 16-Dec-20 3.8 UG/L 0 LP3S066

IL1975030 16-Dec-20 3.7 UG/L 0 LP3S018

IL1975030 16-Dec-20 3.5 UG/L 0 LP3S046

IL1975030 16-Dec-20 3.2 UG/L 0 LP1A119

IL1975030 16-Dec-20 2.7 UG/L 0 LP3S071

IL1975030 16-Dec-20 2.1 UG/L 0 LA3S097

IL1975030 16-Dec-20 2 UG/L 0 LP3S019

IL1975030 16-Dec-20 1.4 UG/L 0 LA3S102

IL1975030 16-Dec-20 1.4 UG/L 0 LA3S107

IL1975030 16-Dec-20 1.2 UG/L 0 LA3S108

IL1975030 16-Dec-20 1 UG/L 0 LP3S051

IL1975030 16-Dec-20 0 Y 1 UG/L LA3S089

IL1975030 16-Dec-20 0 Y 1 UG/L LA3S094

IL1975030 16-Dec-20 0 Y 1 UG/L LA3S098

IL1975030 16-Dec-20 0 Y 1 UG/L LA3S101

IL1975030 16-Dec-20 0 Y 1 UG/L LA3S103

IL1975030 16-Dec-20 0 Y 1 UG/L LA3S106

IL1975030 16-Dec-20 0 Y 1 UG/L LA3S112

IL1975030 16-Dec-20 0 Y 1 UG/L LA3S113

IL1975030 16-Dec-20 0 Y 1 UG/L LP3S009

IL1975030 16-Dec-20 0 Y 1 UG/L LP3S011

IL1975030 16-Dec-20 0 Y 1 UG/L LP3S015

IL1975030 16-Dec-20 0 Y 1 UG/L LP3S020

IL1975030 16-Dec-20 0 Y 1 UG/L LP3S028

IL1975030 16-Dec-20 0 Y 1 UG/L LP3S044

IL1975030 16-Dec-20 0 Y 1 UG/L LP3S054

IL1975030 16-Dec-20 0 Y 1 UG/L LP3S055

IL1975030 16-Dec-20 0 Y 1 UG/L LP3S070

IL1975030 16-Dec-20 0 Y 1 UG/L LP3S073

IL1975030 16-Dec-20 0 Y 1 UG/L LP3S076

IL1975030 16-Dec-20 0 Y 1 UG/L LP3S078

IL1975030 16-Dec-20 0 Y 1 UG/L LP3S079

IL1975030 15-Dec-20 4.4 UG/L 0 LA3S086

IL1975030 15-Dec-20 0 Y 1 UG/L LA3S100

IL1975030 15-Dec-20 0 Y 1 UG/L LA3S104

IL1975030 15-Dec-20 0 Y 1 UG/L LA3S116

IL1975030 15-Dec-20 0 Y 1 UG/L LP3S008
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IL1975030 15-Dec-20 0 Y 1 UG/L LP3S048

IL1975030 15-Dec-20 0 Y 1 UG/L LP3S058

IL1975030 15-Dec-20 0 Y 1 UG/L LP3S074

IL1975030 14-Dec-20 1.1 UG/L 0 LP3S063

IL1975030 09-Dec-20 70 UG/L 0 LA3S110

IL1975030 09-Dec-20 4 UG/L 0 LA3S086

IL1975030 09-Dec-20 1.6 UG/L 0 LP3S018

IL1975030 09-Dec-20 1.6 UG/L 0 LP3S054

IL1975030 09-Dec-20 1.5 UG/L 0 LA3S096

IL1975030 09-Dec-20 0 Y 1 UG/L LA3S092

IL1975030 09-Dec-20 0 Y 1 UG/L LA3S095

IL1975030 09-Dec-20 0 Y 1 UG/L LA3S105

IL1975030 09-Dec-20 0 Y 1 UG/L LA3S108

IL1975030 09-Dec-20 0 Y 1 UG/L LP3S020

IL1975030 09-Dec-20 0 Y 1 UG/L LP3S044

IL1975030 09-Dec-20 0 Y 1 UG/L LP3S068

IL1975030 09-Dec-20 0 Y 1 UG/L LP3S070

IL1975030 08-Dec-20 43 UG/L 0 LA3S118

IL1975030 08-Dec-20 21 UG/L 0 LA3S087

IL1975030 08-Dec-20 12 UG/L 0 LP3S081

IL1975030 08-Dec-20 8.7 UG/L 0 LA3S088

IL1975030 08-Dec-20 6.7 UG/L 0 LP3S074

IL1975030 08-Dec-20 5.8 UG/L 0 LP3S056

IL1975030 08-Dec-20 4.9 UG/L 0 LA3S085

IL1975030 08-Dec-20 3.7 UG/L 0 LA3S107

IL1975030 08-Dec-20 3 UG/L 0 LP3S066

IL1975030 08-Dec-20 2.8 UG/L 0 LP3S040

IL1975030 08-Dec-20 2.4 UG/L 0 LA3S093

IL1975030 08-Dec-20 2.4 UG/L 0 LA3S102

IL1975030 08-Dec-20 2.4 UG/L 0 LP1A119

IL1975030 08-Dec-20 2 UG/L 0 LP3S042

IL1975030 08-Dec-20 1.4 UG/L 0 LP3S015

IL1975030 08-Dec-20 1.3 UG/L 0 LP3S073

IL1975030 08-Dec-20 0 Y 1 UG/L LA3S089

IL1975030 08-Dec-20 0 Y 1 UG/L LA3S097

IL1975030 08-Dec-20 0 Y 1 UG/L LA3S098

IL1975030 08-Dec-20 0 Y 1 UG/L LA3S099

IL1975030 08-Dec-20 0 Y 1 UG/L LA3S100

IL1975030 08-Dec-20 0 Y 1 UG/L LA3S101

IL1975030 08-Dec-20 0 Y 1 UG/L LA3S103

IL1975030 08-Dec-20 0 Y 1 UG/L LA3S104

IL1975030 08-Dec-20 0 Y 1 UG/L LA3S106

IL1975030 08-Dec-20 0 Y 1 UG/L LA3S112

IL1975030 08-Dec-20 0 Y 1 UG/L LA3S114

IL1975030 08-Dec-20 0 Y 1 UG/L LA3S116

IL1975030 08-Dec-20 0 Y 1 UG/L LP1A121
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IL1975030 08-Dec-20 0 Y 1 UG/L LP3S002

IL1975030 08-Dec-20 0 Y 1 UG/L LP3S008

IL1975030 08-Dec-20 0 Y 1 UG/L LP3S009

IL1975030 08-Dec-20 0 Y 1 UG/L LP3S011

IL1975030 08-Dec-20 0 Y 1 UG/L LP3S019

IL1975030 08-Dec-20 0 Y 1 UG/L LP3S028

IL1975030 08-Dec-20 0 Y 1 UG/L LP3S046

IL1975030 08-Dec-20 0 Y 1 UG/L LP3S047

IL1975030 08-Dec-20 0 Y 1 UG/L LP3S048

IL1975030 08-Dec-20 0 Y 1 UG/L LP3S051

IL1975030 08-Dec-20 0 Y 1 UG/L LP3S055

IL1975030 08-Dec-20 0 Y 1 UG/L LP3S071

IL1975030 08-Dec-20 0 Y 1 UG/L LP3S076

IL1975030 08-Dec-20 0 Y 1 UG/L LP3S078

IL1975030 08-Dec-20 0 Y 1 UG/L LP3S079

IL1975030 08-Dec-20 0 Y 1 UG/L LP3S080

IL1975030 07-Dec-20 0 Y 1 UG/L LA3S113

IL1975030 07-Dec-20 0 Y 1 UG/L LP3S062

IL1975030 03-Dec-20 32 UG/L 0 LA3S110

IL1975030 03-Dec-20 6.7 UG/L 0 LP3S035

IL1975030 03-Dec-20 3.4 UG/L 0 LP3S074

IL1975030 03-Dec-20 0 Y 1 UG/L LA3S092

IL1975030 03-Dec-20 0 Y 1 UG/L LA3S114

IL1975030 03-Dec-20 0 Y 1 UG/L LP3S019

IL1975030 03-Dec-20 0 Y 1 UG/L LP3S047

IL1975030 02-Dec-20 11 UG/L 0 LP3S082

IL1975030 02-Dec-20 7.5 UG/L 0 LA3S086

IL1975030 02-Dec-20 5.2 UG/L 0 LP3S056

IL1975030 02-Dec-20 4.4 UG/L 0 LA3S085

IL1975030 02-Dec-20 3.5 UG/L 0 LP3S040

IL1975030 02-Dec-20 3.5 UG/L 0 LP3S054

IL1975030 02-Dec-20 2.7 UG/L 0 LP3S042

IL1975030 02-Dec-20 2.5 UG/L 0 LP1A119

IL1975030 02-Dec-20 2.3 UG/L 0 LA3S107

IL1975030 02-Dec-20 1.9 UG/L 0 LA3S098

IL1975030 02-Dec-20 1.7 UG/L 0 LA3S102

IL1975030 02-Dec-20 1.7 UG/L 0 LP3S066

IL1975030 02-Dec-20 1.6 UG/L 0 LP3S048

IL1975030 02-Dec-20 1.2 UG/L 0 LA3S101

IL1975030 02-Dec-20 1 UG/L 0 LP3S018

IL1975030 02-Dec-20 0 Y 1 UG/L LA3S087

IL1975030 02-Dec-20 0 Y 1 UG/L LA3S088

IL1975030 02-Dec-20 0 Y 1 UG/L LA3S089

IL1975030 02-Dec-20 0 Y 1 UG/L LA3S094

IL1975030 02-Dec-20 0 Y 1 UG/L LA3S095

IL1975030 02-Dec-20 0 Y 1 UG/L LA3S097
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IL1975030 02-Dec-20 0 Y 1 UG/L LA3S100

IL1975030 02-Dec-20 0 Y 1 UG/L LA3S103

IL1975030 02-Dec-20 0 Y 1 UG/L LA3S104

IL1975030 02-Dec-20 0 Y 1 UG/L LA3S105

IL1975030 02-Dec-20 0 Y 1 UG/L LA3S106

IL1975030 02-Dec-20 0 Y 1 UG/L LA3S108

IL1975030 02-Dec-20 0 Y 1 UG/L LA3S112

IL1975030 02-Dec-20 0 Y 1 UG/L LA3S113

IL1975030 02-Dec-20 0 Y 1 UG/L LA3S116

IL1975030 02-Dec-20 0 Y 1 UG/L LP1A121

IL1975030 02-Dec-20 0 Y 1 UG/L LP3S002

IL1975030 02-Dec-20 0 Y 1 UG/L LP3S008

IL1975030 02-Dec-20 0 Y 1 UG/L LP3S009

IL1975030 02-Dec-20 0 Y 1 UG/L LP3S011

IL1975030 02-Dec-20 0 Y 1 UG/L LP3S015

IL1975030 02-Dec-20 0 Y 1 UG/L LP3S020

IL1975030 02-Dec-20 0 Y 1 UG/L LP3S028

IL1975030 02-Dec-20 0 Y 1 UG/L LP3S044

IL1975030 02-Dec-20 0 Y 1 UG/L LP3S046

IL1975030 02-Dec-20 0 Y 1 UG/L LP3S051

IL1975030 02-Dec-20 0 Y 1 UG/L LP3S068

IL1975030 02-Dec-20 0 Y 1 UG/L LP3S070

IL1975030 02-Dec-20 0 Y 1 UG/L LP3S071

IL1975030 02-Dec-20 0 Y 1 UG/L LP3S073

IL1975030 02-Dec-20 0 Y 1 UG/L LP3S078

IL1975030 02-Dec-20 0 Y 1 UG/L LP3S079

IL1975030 02-Dec-20 0 Y 1 UG/L LP3S080

IL1975030 01-Dec-20 0 Y 1 UG/L LP3S062

IL1975030 18-Nov-20 8.3 UG/L 0 LA3S085

IL1975030 18-Nov-20 0 Y 1 UG/L LA3S094

IL1975030 18-Nov-20 0 Y 1 UG/L LA3S095

IL1975030 18-Nov-20 0 Y 1 UG/L LA3S114

IL1975030 18-Nov-20 0 Y 1 UG/L LP3S018

IL1975030 18-Nov-20 0 Y 1 UG/L LP3S020

IL1975030 18-Nov-20 0 Y 1 UG/L LP3S047

IL1975030 18-Nov-20 0 Y 1 UG/L LP3S070

IL1975030 18-Nov-20 0 Y 1 UG/L LP3S073

IL1975030 17-Nov-20 39 UG/L 0 LA3S093

IL1975030 17-Nov-20 18 UG/L 0 LA3S096

IL1975030 17-Nov-20 10 UG/L 0 LA3S091

IL1975030 17-Nov-20 7.4 UG/L 0 LA3S107

IL1975030 17-Nov-20 6.4 UG/L 0 LA3S102

IL1975030 17-Nov-20 6.2 UG/L 0 LA3S110

IL1975030 17-Nov-20 5.8 UG/L 0 LP3S056

IL1975030 17-Nov-20 4.2 UG/L 0 LP1A119

IL1975030 17-Nov-20 4 UG/L 0 LP3S054
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IL1975030 17-Nov-20 3.8 UG/L 0 LP3S015

IL1975030 17-Nov-20 3.2 UG/L 0 LP3S074

IL1975030 17-Nov-20 2.4 UG/L 0 LA3S086

IL1975030 17-Nov-20 2.3 UG/L 0 LP3S040

IL1975030 17-Nov-20 1.4 UG/L 0 LA3S098

IL1975030 17-Nov-20 1.2 UG/L 0 LP3S066

IL1975030 17-Nov-20 0 Y 1 UG/L LA3S087

IL1975030 17-Nov-20 0 Y 1 UG/L LA3S088

IL1975030 17-Nov-20 0 Y 1 UG/L LA3S089

IL1975030 17-Nov-20 0 Y 1 UG/L LA3S097

IL1975030 17-Nov-20 0 Y 1 UG/L LA3S100

IL1975030 17-Nov-20 0 Y 1 UG/L LA3S101

IL1975030 17-Nov-20 0 Y 1 UG/L LA3S103

IL1975030 17-Nov-20 0 Y 1 UG/L LA3S104

IL1975030 17-Nov-20 0 Y 1 UG/L LA3S106

IL1975030 17-Nov-20 0 Y 1 UG/L LA3S108

IL1975030 17-Nov-20 0 Y 1 UG/L LA3S113

IL1975030 17-Nov-20 0 Y 1 UG/L LP3S002

IL1975030 17-Nov-20 0 Y 1 UG/L LP3S008

IL1975030 17-Nov-20 0 Y 1 UG/L LP3S011

IL1975030 17-Nov-20 0 Y 1 UG/L LP3S019

IL1975030 17-Nov-20 0 Y 1 UG/L LP3S028

IL1975030 17-Nov-20 0 Y 1 UG/L LP3S042

IL1975030 17-Nov-20 0 Y 1 UG/L LP3S044

IL1975030 17-Nov-20 0 Y 1 UG/L LP3S048

IL1975030 17-Nov-20 0 Y 1 UG/L LP3S051

IL1975030 17-Nov-20 0 Y 1 UG/L LP3S055

IL1975030 17-Nov-20 0 Y 1 UG/L LP3S071

IL1975030 17-Nov-20 0 Y 1 UG/L LP3S076

IL1975030 17-Nov-20 0 Y 1 UG/L LP3S078

IL1975030 17-Nov-20 0 Y 1 UG/L LP3S079

IL1975030 17-Nov-20 0 Y 1 UG/L LP3S080

IL1975030 16-Nov-20 0 Y 1 UG/L LP3S009

IL1975030 16-Nov-20 0 Y 1 UG/L LP3S062

IL1975030 12-Nov-20 11 UG/L 0 LA3S116

IL1975030 11-Nov-20 16 UG/L 0 LP3S018

IL1975030 11-Nov-20 12 UG/L 0 LP3S035

IL1975030 11-Nov-20 10 UG/L 0 LA3S118

IL1975030 11-Nov-20 2.4 UG/L 0 LP3S074

IL1975030 11-Nov-20 2.2 UG/L 0 LP3S054

IL1975030 11-Nov-20 1.3 UG/L 0 LA3S086

IL1975030 11-Nov-20 0 Y 1 UG/L LA3S095

IL1975030 11-Nov-20 0 Y 1 UG/L LA3S112

IL1975030 11-Nov-20 0 Y 1 UG/L LP1A121

IL1975030 11-Nov-20 0 Y 1 UG/L LP3S070

IL1975030 11-Nov-20 0 Y 1 UG/L LP3S080
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IL1975030 10-Nov-20 22 UG/L 0 LP3S081

IL1975030 10-Nov-20 19 UG/L 0 LA3S096

IL1975030 10-Nov-20 18 UG/L 0 LA3S110

IL1975030 10-Nov-20 11 UG/L 0 LP3S056

IL1975030 10-Nov-20 7.4 UG/L 0 LA3S091

IL1975030 10-Nov-20 6.5 UG/L 0 LA3S107

IL1975030 10-Nov-20 6.3 UG/L 0 LA3S093

IL1975030 10-Nov-20 5.2 UG/L 0 LA3S085

IL1975030 10-Nov-20 4.6 UG/L 0 LP3S040

IL1975030 10-Nov-20 3.2 UG/L 0 LP1A119

IL1975030 10-Nov-20 3 UG/L 0 LP3S042

IL1975030 10-Nov-20 2.3 UG/L 0 LA3S102

IL1975030 10-Nov-20 2.2 UG/L 0 LA3S101

IL1975030 10-Nov-20 1 UG/L 0 LA3S097

IL1975030 10-Nov-20 0 Y 1 UG/L LA3S087

IL1975030 10-Nov-20 0 Y 1 UG/L LA3S088

IL1975030 10-Nov-20 0 Y 1 UG/L LA3S089

IL1975030 10-Nov-20 0 Y 1 UG/L LA3S094

IL1975030 10-Nov-20 0 Y 1 UG/L LA3S100

IL1975030 10-Nov-20 0 Y 1 UG/L LA3S103

IL1975030 10-Nov-20 0 Y 1 UG/L LA3S104

IL1975030 10-Nov-20 0 Y 1 UG/L LA3S105

IL1975030 10-Nov-20 0 Y 1 UG/L LA3S106

IL1975030 10-Nov-20 0 Y 1 UG/L LA3S108

IL1975030 10-Nov-20 0 Y 1 UG/L LA3S113

IL1975030 10-Nov-20 0 Y 1 UG/L LA3S114

IL1975030 10-Nov-20 0 Y 1 UG/L LP3S002

IL1975030 10-Nov-20 0 Y 1 UG/L LP3S008

IL1975030 10-Nov-20 0 Y 1 UG/L LP3S009

IL1975030 10-Nov-20 0 Y 1 UG/L LP3S019

IL1975030 10-Nov-20 0 Y 1 UG/L LP3S020

IL1975030 10-Nov-20 0 Y 1 UG/L LP3S028

IL1975030 10-Nov-20 0 Y 1 UG/L LP3S044

IL1975030 10-Nov-20 0 Y 1 UG/L LP3S046

IL1975030 10-Nov-20 0 Y 1 UG/L LP3S047

IL1975030 10-Nov-20 0 Y 1 UG/L LP3S048

IL1975030 10-Nov-20 0 Y 1 UG/L LP3S051

IL1975030 10-Nov-20 0 Y 1 UG/L LP3S055

IL1975030 10-Nov-20 0 Y 1 UG/L LP3S066

IL1975030 10-Nov-20 0 Y 1 UG/L LP3S068

IL1975030 10-Nov-20 0 Y 1 UG/L LP3S071

IL1975030 10-Nov-20 0 Y 1 UG/L LP3S073

IL1975030 10-Nov-20 0 Y 1 UG/L LP3S076

IL1975030 10-Nov-20 0 Y 1 UG/L LP3S078

IL1975030 10-Nov-20 0 Y 1 UG/L LP3S079

IL1975030 09-Nov-20 0 Y 1 UG/L LP3S011
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IL1975030 09-Nov-20 0 Y 1 UG/L LP3S062

IL1975030 03-Nov-20 2.4 UG/L 0 LP3S063

IL1975030 28-Oct-20 29 UG/L 0 LA3S118

IL1975030 28-Oct-20 16 UG/L 0 LP3S035

IL1975030 28-Oct-20 3.5 UG/L 0 LP1A119

IL1975030 28-Oct-20 3.3 UG/L 0 LP3S074

IL1975030 28-Oct-20 0 Y 1 UG/L LA3S095

IL1975030 28-Oct-20 0 Y 1 UG/L LA3S101

IL1975030 28-Oct-20 0 Y 1 UG/L LP3S020

IL1975030 28-Oct-20 0 Y 1 UG/L LP3S070

IL1975030 28-Oct-20 0 Y 1 UG/L LP3S073

IL1975030 27-Oct-20 48 UG/L 0 LP3S049

IL1975030 27-Oct-20 32 UG/L 0 LA3S116

IL1975030 27-Oct-20 17 UG/L 0 LP3S081

IL1975030 27-Oct-20 14 UG/L 0 LA3S091

IL1975030 27-Oct-20 9.3 UG/L 0 LA3S096

IL1975030 27-Oct-20 7.4 UG/L 0 LP3S056

IL1975030 27-Oct-20 5.9 UG/L 0 LA3S093

IL1975030 27-Oct-20 5.8 UG/L 0 LA3S110

IL1975030 27-Oct-20 4.8 UG/L 0 LA3S107

IL1975030 27-Oct-20 4.7 UG/L 0 LP3S066

IL1975030 27-Oct-20 4.6 UG/L 0 LA3S085

IL1975030 27-Oct-20 4.2 UG/L 0 LP3S018

IL1975030 27-Oct-20 3.8 UG/L 0 LA3S098

IL1975030 27-Oct-20 3.7 UG/L 0 LP3S054

IL1975030 27-Oct-20 3.1 UG/L 0 LA3S097

IL1975030 27-Oct-20 3 UG/L 0 LP3S008

IL1975030 27-Oct-20 2.5 UG/L 0 LA3S087

IL1975030 27-Oct-20 2.2 UG/L 0 LP3S042

IL1975030 27-Oct-20 2 UG/L 0 LA3S094

IL1975030 27-Oct-20 1.6 UG/L 0 LP3S062

IL1975030 27-Oct-20 1.4 UG/L 0 LA3S086

IL1975030 27-Oct-20 1.4 UG/L 0 LA3S102

IL1975030 27-Oct-20 1.2 UG/L 0 LA3S106

IL1975030 27-Oct-20 1 UG/L 0 LP3S044

IL1975030 27-Oct-20 0 Y 1 UG/L LA3S088

IL1975030 27-Oct-20 0 Y 1 UG/L LA3S089

IL1975030 27-Oct-20 0 Y 1 UG/L LA3S100

IL1975030 27-Oct-20 0 Y 1 UG/L LA3S103

IL1975030 27-Oct-20 0 Y 1 UG/L LA3S104

IL1975030 27-Oct-20 0 Y 1 UG/L LA3S105

IL1975030 27-Oct-20 0 Y 1 UG/L LA3S108

IL1975030 27-Oct-20 0 Y 1 UG/L LP3S002

IL1975030 27-Oct-20 0 Y 1 UG/L LP3S009

IL1975030 27-Oct-20 0 Y 1 UG/L LP3S011

IL1975030 27-Oct-20 0 Y 1 UG/L LP3S015
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IL1975030 27-Oct-20 0 Y 1 UG/L LP3S019

IL1975030 27-Oct-20 0 Y 1 UG/L LP3S028

IL1975030 27-Oct-20 0 Y 1 UG/L LP3S040

IL1975030 27-Oct-20 0 Y 1 UG/L LP3S046

IL1975030 27-Oct-20 0 Y 1 UG/L LP3S047

IL1975030 27-Oct-20 0 Y 1 UG/L LP3S048

IL1975030 27-Oct-20 0 Y 1 UG/L LP3S051

IL1975030 27-Oct-20 0 Y 1 UG/L LP3S055

IL1975030 27-Oct-20 0 Y 1 UG/L LP3S058

IL1975030 27-Oct-20 0 Y 1 UG/L LP3S068

IL1975030 27-Oct-20 0 Y 1 UG/L LP3S071

IL1975030 27-Oct-20 0 Y 1 UG/L LP3S076

IL1975030 27-Oct-20 0 Y 1 UG/L LP3S078

IL1975030 27-Oct-20 0 Y 1 UG/L LP3S079

IL1975030 26-Oct-20 0 Y 1 UG/L LA3S113

IL1975030 12-Oct-20 4 UG/L 0 LA3S098

IL1975030 09-Oct-20 0 Y 1 UG/L LP1A121

IL1975030 08-Oct-20 9.2 UG/L 0 LP1A119

IL1975030 08-Oct-20 2.1 UG/L 0 LP3S063

IL1975030 07-Oct-20 140 UG/L 0 LP3S049

IL1975030 07-Oct-20 51 UG/L 0 LA3S110

IL1975030 07-Oct-20 3.4 UG/L 0 LA3S086

IL1975030 07-Oct-20 2.8 UG/L 0 LP3S008

IL1975030 07-Oct-20 1.3 UG/L 0 LP3S042

IL1975030 07-Oct-20 0 Y 1 UG/L LA3S095

IL1975030 07-Oct-20 0 Y 1 UG/L LA3S097

IL1975030 07-Oct-20 0 Y 1 UG/L LA3S114

IL1975030 07-Oct-20 0 Y 1 UG/L LP1A122

IL1975030 07-Oct-20 0 Y 1 UG/L LP3S002

IL1975030 07-Oct-20 0 Y 1 UG/L LP3S020

IL1975030 07-Oct-20 0 Y 1 UG/L LP3S028

IL1975030 07-Oct-20 0 Y 1 UG/L LP3S047

IL1975030 07-Oct-20 0 Y 1 UG/L LP3S068

IL1975030 07-Oct-20 0 Y 1 UG/L LP3S073

IL1975030 06-Oct-20 84 UG/L 0 LA3S093

IL1975030 06-Oct-20 45 UG/L 0 LA3S118

IL1975030 06-Oct-20 40 UG/L 0 LA3S091

IL1975030 06-Oct-20 26 UG/L 0 LP3S035

IL1975030 06-Oct-20 18 UG/L 0 LA3S085

IL1975030 06-Oct-20 8.9 UG/L 0 LP3S074

IL1975030 06-Oct-20 8.1 UG/L 0 LA3S096

IL1975030 06-Oct-20 7.3 UG/L 0 LP3S018

IL1975030 06-Oct-20 7.2 UG/L 0 LP3S056

IL1975030 06-Oct-20 6.8 UG/L 0 LP3S054

IL1975030 06-Oct-20 5.6 UG/L 0 LA3S116

IL1975030 06-Oct-20 4.1 UG/L 0 LP3S066
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IL1975030 06-Oct-20 2.3 UG/L 0 LA3S107

IL1975030 06-Oct-20 2 UG/L 0 LA3S087

IL1975030 06-Oct-20 2 UG/L 0 LP3S081

IL1975030 06-Oct-20 1.9 UG/L 0 LA3S102

IL1975030 06-Oct-20 1.3 UG/L 0 LP3S040

IL1975030 06-Oct-20 1.2 UG/L 0 LA3S104

IL1975030 06-Oct-20 0 Y 1 UG/L LA3S088

IL1975030 06-Oct-20 0 Y 1 UG/L LA3S089

IL1975030 06-Oct-20 0 Y 1 UG/L LA3S094

IL1975030 06-Oct-20 0 Y 1 UG/L LA3S100

IL1975030 06-Oct-20 0 Y 1 UG/L LA3S101

IL1975030 06-Oct-20 0 Y 1 UG/L LA3S103

IL1975030 06-Oct-20 0 Y 1 UG/L LA3S106

IL1975030 06-Oct-20 0 Y 1 UG/L LA3S108

IL1975030 06-Oct-20 0 Y 1 UG/L LP3S009

IL1975030 06-Oct-20 0 Y 1 UG/L LP3S011

IL1975030 06-Oct-20 0 Y 1 UG/L LP3S015

IL1975030 06-Oct-20 0 Y 1 UG/L LP3S019

IL1975030 06-Oct-20 0 Y 1 UG/L LP3S044

IL1975030 06-Oct-20 0 Y 1 UG/L LP3S046

IL1975030 06-Oct-20 0 Y 1 UG/L LP3S048

IL1975030 06-Oct-20 0 Y 1 UG/L LP3S051

IL1975030 06-Oct-20 0 Y 1 UG/L LP3S055

IL1975030 06-Oct-20 0 Y 1 UG/L LP3S058

IL1975030 06-Oct-20 0 Y 1 UG/L LP3S062

IL1975030 06-Oct-20 0 Y 1 UG/L LP3S070

IL1975030 06-Oct-20 0 Y 1 UG/L LP3S071

IL1975030 06-Oct-20 0 Y 1 UG/L LP3S076

IL1975030 06-Oct-20 0 Y 1 UG/L LP3S078

IL1975030 06-Oct-20 0 Y 1 UG/L LP3S079

IL1975030 06-Oct-20 0 Y 1 UG/L LP3S080

IL1975030 05-Oct-20 0 Y 1 UG/L LA3S113

IL1975030 16-Sep-20 18 UG/L 0 LA3S112

IL1975030 16-Sep-20 8.6 UG/L 0 LA3S107

IL1975030 16-Sep-20 4.8 UG/L 0 LA3S104

IL1975030 16-Sep-20 4.5 UG/L 0 LA3S110

IL1975030 16-Sep-20 3.2 UG/L 0 LP3S042

IL1975030 16-Sep-20 1.9 UG/L 0 LA3S102

IL1975030 16-Sep-20 1.6 UG/L 0 LP1A121

IL1975030 16-Sep-20 0 Y 1 UG/L LA3S095

IL1975030 16-Sep-20 0 Y 1 UG/L LA3S105

IL1975030 16-Sep-20 0 Y 1 UG/L LA3S114

IL1975030 16-Sep-20 0 Y 1 UG/L LA3S116

IL1975030 16-Sep-20 0 Y 1 UG/L LP3S028

IL1975030 16-Sep-20 0 Y 1 UG/L LP3S047

IL1975030 16-Sep-20 0 Y 1 UG/L LP3S068
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IL1975030 16-Sep-20 0 Y 1 UG/L LP3S071

IL1975030 16-Sep-20 0 Y 1 UG/L LP3S076

IL1975030 16-Sep-20 0 Y 1 UG/L LP3S080

IL1975030 15-Sep-20 190 UG/L 0 LP3S081

IL1975030 15-Sep-20 55 UG/L 0 LA3S091

IL1975030 15-Sep-20 45 UG/L 0 LA3S098

IL1975030 15-Sep-20 23 UG/L 0 LP3S049

IL1975030 15-Sep-20 21 UG/L 0 LP3S035

IL1975030 15-Sep-20 18 UG/L 0 LP1A119

IL1975030 15-Sep-20 8.5 UG/L 0 LP3S056

IL1975030 15-Sep-20 7.5 UG/L 0 LP3S008

IL1975030 15-Sep-20 7.1 UG/L 0 LA3S093

IL1975030 15-Sep-20 6.2 UG/L 0 LA3S096

IL1975030 15-Sep-20 4.9 UG/L 0 LA3S085

IL1975030 15-Sep-20 4.1 UG/L 0 LA3S118

IL1975030 15-Sep-20 3.5 UG/L 0 LP3S048

IL1975030 15-Sep-20 2.6 UG/L 0 LP3S015

IL1975030 15-Sep-20 1.9 UG/L 0 LP3S040

IL1975030 15-Sep-20 1.3 UG/L 0 LP3S054

IL1975030 15-Sep-20 1.2 UG/L 0 LA3S087

IL1975030 15-Sep-20 1.2 UG/L 0 LP3S078

IL1975030 15-Sep-20 1 UG/L 0 LA3S097

IL1975030 15-Sep-20 1 UG/L 0 LP3S066

IL1975030 15-Sep-20 0 Y 1 UG/L LA3S086

IL1975030 15-Sep-20 0 Y 1 UG/L LA3S088

IL1975030 15-Sep-20 0 Y 1 UG/L LA3S089

IL1975030 15-Sep-20 0 Y 1 UG/L LA3S094

IL1975030 15-Sep-20 0 Y 1 UG/L LA3S100

IL1975030 15-Sep-20 0 Y 1 UG/L LA3S101

IL1975030 15-Sep-20 0 Y 1 UG/L LA3S103

IL1975030 15-Sep-20 0 Y 1 UG/L LA3S106

IL1975030 15-Sep-20 0 Y 1 UG/L LA3S108

IL1975030 15-Sep-20 0 Y 1 UG/L LA3S113

IL1975030 15-Sep-20 0 Y 1 UG/L LP3S002

IL1975030 15-Sep-20 0 Y 1 UG/L LP3S009

IL1975030 15-Sep-20 0 Y 1 UG/L LP3S011

IL1975030 15-Sep-20 0 Y 1 UG/L LP3S019

IL1975030 15-Sep-20 0 Y 1 UG/L LP3S020

IL1975030 15-Sep-20 0 Y 1 UG/L LP3S044

IL1975030 15-Sep-20 0 Y 1 UG/L LP3S046

IL1975030 15-Sep-20 0 Y 1 UG/L LP3S051

IL1975030 15-Sep-20 0 Y 1 UG/L LP3S055

IL1975030 15-Sep-20 0 Y 1 UG/L LP3S058

IL1975030 15-Sep-20 0 Y 1 UG/L LP3S062

IL1975030 15-Sep-20 0 Y 1 UG/L LP3S073

IL1975030 15-Sep-20 0 Y 1 UG/L LP3S074
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IL1975030 15-Sep-20 0 Y 1 UG/L LP3S079

IL1975030 19-Aug-20 78 UG/L 0 LP3S035

IL1975030 19-Aug-20 0 Y 1 UG/L LA3S095

IL1975030 19-Aug-20 0 Y 1 UG/L LA3S105

IL1975030 19-Aug-20 0 Y 1 UG/L LP3S047

IL1975030 19-Aug-20 0 Y 1 UG/L LP3S066

IL1975030 19-Aug-20 0 Y 1 UG/L LP3S070

IL1975030 19-Aug-20 0 Y 1 UG/L LP3S080

IL1975030 18-Aug-20 86 UG/L 0 LP3S082

IL1975030 18-Aug-20 77 UG/L 0 LA3S098

IL1975030 18-Aug-20 71 UG/L 0 LA3S091

IL1975030 18-Aug-20 32 UG/L 0 LA3S117

IL1975030 18-Aug-20 26 UG/L 0 LA3S116

IL1975030 18-Aug-20 26 UG/L 0 LP3S056

IL1975030 18-Aug-20 14 UG/L 0 LA3S085

IL1975030 18-Aug-20 14 UG/L 0 LA3S107

IL1975030 18-Aug-20 7.9 UG/L 0 LA3S086

IL1975030 18-Aug-20 7.7 UG/L 0 LP3S040

IL1975030 18-Aug-20 7.6 UG/L 0 LP3S081

IL1975030 18-Aug-20 7.3 UG/L 0 LA3S118

IL1975030 18-Aug-20 6.4 UG/L 0 LA3S093

IL1975030 18-Aug-20 5.4 UG/L 0 LP3S074

IL1975030 18-Aug-20 5 UG/L 0 LP3S042

IL1975030 18-Aug-20 4.7 UG/L 0 LA3S113

IL1975030 18-Aug-20 3.1 UG/L 0 LP1A119

IL1975030 18-Aug-20 2.3 UG/L 0 LA3S102

IL1975030 18-Aug-20 2.1 UG/L 0 LP3S008

IL1975030 18-Aug-20 1.9 UG/L 0 LA3S089

IL1975030 18-Aug-20 1.9 UG/L 0 LP3S044

IL1975030 18-Aug-20 1.6 UG/L 0 LP3S054

IL1975030 18-Aug-20 1.4 UG/L 0 LP1A121

IL1975030 18-Aug-20 1.3 UG/L 0 LP3S015

IL1975030 18-Aug-20 1.2 UG/L 0 LP3S048

IL1975030 18-Aug-20 1 UG/L 0 LP3S078

IL1975030 18-Aug-20 0 Y 1 UG/L LA3S088

IL1975030 18-Aug-20 0 Y 1 UG/L LA3S094

IL1975030 18-Aug-20 0 Y 1 UG/L LA3S096

IL1975030 18-Aug-20 0 Y 1 UG/L LA3S097

IL1975030 18-Aug-20 0 Y 1 UG/L LA3S100

IL1975030 18-Aug-20 0 Y 1 UG/L LA3S101

IL1975030 18-Aug-20 0 Y 1 UG/L LA3S103

IL1975030 18-Aug-20 0 Y 1 UG/L LA3S104

IL1975030 18-Aug-20 0 Y 1 UG/L LA3S106

IL1975030 18-Aug-20 0 Y 1 UG/L LA3S108

IL1975030 18-Aug-20 0 Y 1 UG/L LA3S112

IL1975030 18-Aug-20 0 Y 1 UG/L LA3S114
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IL1975030 18-Aug-20 0 Y 1 UG/L LP3S009

IL1975030 18-Aug-20 0 Y 1 UG/L LP3S011

IL1975030 18-Aug-20 0 Y 1 UG/L LP3S018

IL1975030 18-Aug-20 0 Y 1 UG/L LP3S019

IL1975030 18-Aug-20 0 Y 1 UG/L LP3S020

IL1975030 18-Aug-20 0 Y 1 UG/L LP3S028

IL1975030 18-Aug-20 0 Y 1 UG/L LP3S046

IL1975030 18-Aug-20 0 Y 1 UG/L LP3S051

IL1975030 18-Aug-20 0 Y 1 UG/L LP3S055

IL1975030 18-Aug-20 0 Y 1 UG/L LP3S058

IL1975030 18-Aug-20 0 Y 1 UG/L LP3S062

IL1975030 18-Aug-20 0 Y 1 UG/L LP3S068

IL1975030 18-Aug-20 0 Y 1 UG/L LP3S071

IL1975030 18-Aug-20 0 Y 1 UG/L LP3S073

IL1975030 18-Aug-20 0 Y 1 UG/L LP3S076

IL1975030 18-Aug-20 0 Y 1 UG/L LP3S079

IL1975030 22-Jul-20 65 UG/L 0 LA3S092

IL1975030 22-Jul-20 28 UG/L 0 LA3S116

IL1975030 22-Jul-20 16 UG/L 0 LP3S074

IL1975030 22-Jul-20 1.7 UG/L 0 LP3S044

IL1975030 22-Jul-20 1.2 UG/L 0 LP3S019

IL1975030 22-Jul-20 0 Y 1 UG/L LP3S068

IL1975030 22-Jul-20 0 Y 1 UG/L LP3S080

IL1975030 21-Jul-20 110 UG/L 0 LP3S035

IL1975030 21-Jul-20 100 UG/L 0 LP3S082

IL1975030 21-Jul-20 88 UG/L 0 LA3S099

IL1975030 21-Jul-20 53 UG/L 0 LA3S098

IL1975030 21-Jul-20 50 UG/L 0 LA3S117

IL1975030 21-Jul-20 36 UG/L 0 LP3S081

IL1975030 21-Jul-20 34 UG/L 0 LA3S110

IL1975030 21-Jul-20 30 UG/L 0 LP3S042

IL1975030 21-Jul-20 25 UG/L 0 LP3S050

IL1975030 21-Jul-20 21 UG/L 0 LA3S087

IL1975030 21-Jul-20 21 UG/L 0 LA3S118

IL1975030 21-Jul-20 21 UG/L 0 LP3S008

IL1975030 21-Jul-20 21 UG/L 0 LP3S049

IL1975030 21-Jul-20 19 UG/L 0 LP1A121

IL1975030 21-Jul-20 18 UG/L 0 LA3S091

IL1975030 21-Jul-20 15 UG/L 0 LA3S089

IL1975030 21-Jul-20 15 UG/L 0 LP3S056

IL1975030 21-Jul-20 15 UG/L 0 LP3S071

IL1975030 21-Jul-20 13 UG/L 0 LA3S107

IL1975030 21-Jul-20 12 UG/L 0 LP3S018

IL1975030 21-Jul-20 9.7 UG/L 0 LA3S086

IL1975030 21-Jul-20 8.6 UG/L 0 LA3S112

IL1975030 21-Jul-20 7.4 UG/L 0 LA3S096

REDACTED R 000552
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IL1975030 21-Jul-20 6.6 UG/L 0 LP3S040

IL1975030 21-Jul-20 5.8 UG/L 0 LA3S085

IL1975030 21-Jul-20 3.9 UG/L 0 LA3S093

IL1975030 21-Jul-20 3.3 UG/L 0 LP1A119

IL1975030 21-Jul-20 2.9 UG/L 0 LA3S102

IL1975030 21-Jul-20 2.8 UG/L 0 LP3S048

IL1975030 21-Jul-20 1.6 UG/L 0 LP3S078

IL1975030 21-Jul-20 1.3 UG/L 0 LA3S113

IL1975030 21-Jul-20 0 Y 1 UG/L LA3S088

IL1975030 21-Jul-20 0 Y 1 UG/L LA3S094

IL1975030 21-Jul-20 0 Y 1 UG/L LA3S095

IL1975030 21-Jul-20 0 Y 1 UG/L LA3S097

IL1975030 21-Jul-20 0 Y 1 UG/L LA3S100

IL1975030 21-Jul-20 0 Y 1 UG/L LA3S101

IL1975030 21-Jul-20 0 Y 1 UG/L LA3S103

IL1975030 21-Jul-20 0 Y 1 UG/L LA3S104

IL1975030 21-Jul-20 0 Y 1 UG/L LA3S106

IL1975030 21-Jul-20 0 Y 1 UG/L LA3S108

IL1975030 21-Jul-20 0 Y 1 UG/L LP3S002

IL1975030 21-Jul-20 0 Y 1 UG/L LP3S009

IL1975030 21-Jul-20 0 Y 1 UG/L LP3S011

IL1975030 21-Jul-20 0 Y 1 UG/L LP3S015

IL1975030 21-Jul-20 0 Y 1 UG/L LP3S020

IL1975030 21-Jul-20 0 Y 1 UG/L LP3S028

IL1975030 21-Jul-20 0 Y 1 UG/L LP3S046

IL1975030 21-Jul-20 0 Y 1 UG/L LP3S047

IL1975030 21-Jul-20 0 Y 1 UG/L LP3S051

IL1975030 21-Jul-20 0 Y 1 UG/L LP3S054

IL1975030 21-Jul-20 0 Y 1 UG/L LP3S055

IL1975030 21-Jul-20 0 Y 1 UG/L LP3S058

IL1975030 21-Jul-20 0 Y 1 UG/L LP3S062

IL1975030 21-Jul-20 0 Y 1 UG/L LP3S066

IL1975030 21-Jul-20 0 Y 1 UG/L LP3S070

IL1975030 21-Jul-20 0 Y 1 UG/L LP3S073

IL1975030 21-Jul-20 0 Y 1 UG/L LP3S076

IL1975030 21-Jul-20 0 Y 1 UG/L LP3S079

IL1975030 25-Jun-20 9.3 UG/L 0 LA3S089

IL1975030 25-Jun-20 0 Y 1 UG/L LA3S100

IL1975030 25-Jun-20 0 Y 1 UG/L LP3S028

IL1975030 24-Jun-20 51 UG/L 0 LA3S099

IL1975030 24-Jun-20 38 UG/L 0 LA3S118

IL1975030 24-Jun-20 32 UG/L 0 LP3S071

IL1975030 24-Jun-20 29 UG/L 0 LP3S035

IL1975030 24-Jun-20 1.9 UG/L 0 LP3S062

IL1975030 24-Jun-20 0 Y 1 UG/L LA3S094

IL1975030 24-Jun-20 0 Y 1 UG/L LA3S105
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IL1975030 24-Jun-20 0 Y 1 UG/L LP3S047

IL1975030 24-Jun-20 0 Y 1 UG/L LP3S050

IL1975030 24-Jun-20 0 Y 1 UG/L LP3S068

IL1975030 24-Jun-20 0 Y 1 UG/L LP3S076

IL1975030 23-Jun-20 3700 UG/L 0 LA3S111

IL1975030 23-Jun-20 250 UG/L 0 LP3S049

IL1975030 23-Jun-20 220 UG/L 0 LA3R109

IL1975030 23-Jun-20 150 UG/L 0 LA3S117

IL1975030 23-Jun-20 120 UG/L 0 LA3S085

IL1975030 23-Jun-20 110 UG/L 0 LA3S092

IL1975030 23-Jun-20 75 UG/L 0 LA3S096

IL1975030 23-Jun-20 72 UG/L 0 LP3S082

IL1975030 23-Jun-20 33 UG/L 0 LP3S081

IL1975030 23-Jun-20 28 UG/L 0 LP3S042

IL1975030 23-Jun-20 25 UG/L 0 LA3S107

IL1975030 23-Jun-20 24 UG/L 0 LP3S048

IL1975030 23-Jun-20 19 UG/L 0 LA3S091

IL1975030 23-Jun-20 19 UG/L 0 LA3S110

IL1975030 23-Jun-20 19 UG/L 0 LP3S008

IL1975030 23-Jun-20 15 UG/L 0 LA3S102

IL1975030 23-Jun-20 14 UG/L 0 LA3S098

IL1975030 23-Jun-20 14 UG/L 0 LP3S056

IL1975030 23-Jun-20 14 UG/L 0 LP3S074

IL1975030 23-Jun-20 11 UG/L 0 LP3S018

IL1975030 23-Jun-20 8.7 UG/L 0 LA3S086

IL1975030 23-Jun-20 8.6 UG/L 0 LP1A119

IL1975030 23-Jun-20 6.6 UG/L 0 LP3S040

IL1975030 23-Jun-20 5.1 UG/L 0 LP3S046

IL1975030 23-Jun-20 4.3 UG/L 0 LA3S093

IL1975030 23-Jun-20 3.7 UG/L 0 LA3S087

IL1975030 23-Jun-20 2.3 UG/L 0 LA3S090

IL1975030 23-Jun-20 1.7 UG/L 0 LP3S078

IL1975030 23-Jun-20 1.6 UG/L 0 LP3S015

IL1975030 23-Jun-20 1.5 UG/L 0 LA3S097

IL1975030 23-Jun-20 1.1 UG/L 0 LP3S054

IL1975030 23-Jun-20 0 Y 1 UG/L LA3S088

IL1975030 23-Jun-20 0 Y 1 UG/L LA3S095

IL1975030 23-Jun-20 0 Y 1 UG/L LA3S101

IL1975030 23-Jun-20 0 Y 1 UG/L LA3S103

IL1975030 23-Jun-20 0 Y 1 UG/L LA3S104

IL1975030 23-Jun-20 0 Y 1 UG/L LA3S106

IL1975030 23-Jun-20 0 Y 1 UG/L LA3S108

IL1975030 23-Jun-20 0 Y 1 UG/L LA3S112

IL1975030 23-Jun-20 0 Y 1 UG/L LA3S113

IL1975030 23-Jun-20 0 Y 1 UG/L LA3S114

IL1975030 23-Jun-20 0 Y 1 UG/L LP3S002

REDACTED R 000554
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IL1975030 23-Jun-20 0 Y 1 UG/L LP3S009

IL1975030 23-Jun-20 0 Y 1 UG/L LP3S011

IL1975030 23-Jun-20 0 Y 1 UG/L LP3S019

IL1975030 23-Jun-20 0 Y 1 UG/L LP3S020

IL1975030 23-Jun-20 0 Y 1 UG/L LP3S029

IL1975030 23-Jun-20 0 Y 1 UG/L LP3S044

IL1975030 23-Jun-20 0 Y 1 UG/L LP3S051

IL1975030 23-Jun-20 0 Y 1 UG/L LP3S055

IL1975030 23-Jun-20 0 Y 1 UG/L LP3S066

IL1975030 23-Jun-20 0 Y 1 UG/L LP3S070

IL1975030 23-Jun-20 0 Y 1 UG/L LP3S073

IL1975030 23-Jun-20 0 Y 1 UG/L LP3S079

IL1975030 23-Jun-20 0 Y 1 UG/L LP3S080

IL1975030 04-Jun-20 61 UG/L 0 LP3S042

IL1975030 03-Jun-20 9.4 UG/L 0 LP1A121

IL1975030 03-Jun-20 1.9 UG/L 0 LP3S080

IL1975030 03-Jun-20 1.2 UG/L 0 LP3S070

IL1975030 03-Jun-20 1.1 UG/L 0 LP3S062

IL1975030 03-Jun-20 0 Y 1 UG/L LA3S105

IL1975030 03-Jun-20 0 Y 1 UG/L LP3S051

IL1975030 02-Jun-20 940 UG/L 0 LA3S107

IL1975030 02-Jun-20 350 UG/L 0 LA3S085

IL1975030 02-Jun-20 210 UG/L 0 LA3S092

IL1975030 02-Jun-20 170 UG/L 0 LP3S081

IL1975030 02-Jun-20 150 UG/L 0 LP3S018

IL1975030 02-Jun-20 120 UG/L 0 LP3S082

IL1975030 02-Jun-20 89 UG/L 0 LP3S008

IL1975030 02-Jun-20 83 UG/L 0 LA3S112

IL1975030 02-Jun-20 81 UG/L 0 LA3S111

IL1975030 02-Jun-20 69 UG/L 0 LP3S049

IL1975030 02-Jun-20 66 UG/L 0 LP3S035

IL1975030 02-Jun-20 63 UG/L 0 LA3S110

IL1975030 02-Jun-20 51 UG/L 0 LA3S090

IL1975030 02-Jun-20 43 UG/L 0 LA3S099

IL1975030 02-Jun-20 42 UG/L 0 LA3S117

IL1975030 02-Jun-20 41 UG/L 0 LA3S098

IL1975030 02-Jun-20 40 UG/L 0 LA3R109

IL1975030 02-Jun-20 38 UG/L 0 LA3S102

IL1975030 02-Jun-20 32 UG/L 0 LA3S116

IL1975030 02-Jun-20 30 UG/L 0 LA3S118

IL1975030 02-Jun-20 28 UG/L 0 LP3S048

IL1975030 02-Jun-20 24 UG/L 0 LP1A119

IL1975030 02-Jun-20 23 UG/L 0 LP3S056

IL1975030 02-Jun-20 22 UG/L 0 LA3S089

IL1975030 02-Jun-20 16 UG/L 0 LA3S086

IL1975030 02-Jun-20 13 UG/L 0 LA3S087

REDACTED R 000555
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IL1975030 02-Jun-20 13 UG/L 0 LP3S074

IL1975030 02-Jun-20 11 UG/L 0 LP3S040

IL1975030 02-Jun-20 8.3 UG/L 0 LA3S097

IL1975030 02-Jun-20 7.2 UG/L 0 LA3S091

IL1975030 02-Jun-20 6.7 UG/L 0 LP3S071

IL1975030 02-Jun-20 5.6 UG/L 0 LA3S094

IL1975030 02-Jun-20 5.5 UG/L 0 LP3S055

IL1975030 02-Jun-20 5.3 UG/L 0 LA3S096

IL1975030 02-Jun-20 3.6 UG/L 0 LP3S046

IL1975030 02-Jun-20 2.3 UG/L 0 LA3S093

IL1975030 02-Jun-20 2.1 UG/L 0 LA3S113

IL1975030 02-Jun-20 2 UG/L 0 LP3S019

IL1975030 02-Jun-20 1.3 UG/L 0 LA3S103

IL1975030 02-Jun-20 1.3 UG/L 0 LP3S011

IL1975030 02-Jun-20 1.2 UG/L 0 LP3S015

IL1975030 02-Jun-20 1.1 UG/L 0 LP3S076

IL1975030 02-Jun-20 0 Y 1 UG/L LA3S088

IL1975030 02-Jun-20 0 Y 1 UG/L LA3S100

IL1975030 02-Jun-20 0 Y 1 UG/L LA3S101

IL1975030 02-Jun-20 0 Y 1 UG/L LA3S104

IL1975030 02-Jun-20 0 Y 1 UG/L LA3S106

IL1975030 02-Jun-20 0 Y 1 UG/L LA3S108

IL1975030 02-Jun-20 0 Y 1 UG/L LP1A122

IL1975030 02-Jun-20 0 Y 1 UG/L LP3S009

IL1975030 02-Jun-20 0 Y 1 UG/L LP3S020

IL1975030 02-Jun-20 0 Y 1 UG/L LP3S028

IL1975030 02-Jun-20 0 Y 1 UG/L LP3S047

IL1975030 02-Jun-20 0 Y 1 UG/L LP3S054

IL1975030 02-Jun-20 0 Y 1 UG/L LP3S066

IL1975030 02-Jun-20 0 Y 1 UG/L LP3S068

IL1975030 02-Jun-20 0 Y 1 UG/L LP3S078

IL1975030 02-Jun-20 0 Y 1 UG/L LP3S079

IL1975030 28-May-20 100 UG/L 0 LA3S110

IL1975030 28-May-20 24 UG/L 0 LP3S074

IL1975030 28-May-20 0 Y 1 UG/L LCR0001

IL1975030 28-May-20 0 Y 1 UG/L LP3S063

IL1975030 28-May-20 0 Y 1 UG/L LP3S076

IL1975030 27-May-20 950 UG/L 0 LA3R109

IL1975030 27-May-20 330 UG/L 0 LP3S040

IL1975030 27-May-20 310 UG/L 0 LP3S049

IL1975030 27-May-20 180 UG/L 0 LP3S082

IL1975030 27-May-20 170 UG/L 0 LP3S008

IL1975030 27-May-20 120 UG/L 0 LA3S089

IL1975030 27-May-20 110 UG/L 0 LA3S117

IL1975030 27-May-20 110 UG/L 0 LP3S035

IL1975030 27-May-20 100 UG/L 0 LA3S085

REDACTED R 000556
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IL1975030 27-May-20 93 UG/L 0 LP3S081

IL1975030 27-May-20 77 UG/L 0 LP3S042

IL1975030 27-May-20 54 UG/L 0 LA3S090

IL1975030 27-May-20 43 UG/L 0 LP3S018

IL1975030 27-May-20 41 UG/L 0 LA3S102

IL1975030 27-May-20 37 UG/L 0 LA3S112

IL1975030 27-May-20 34 UG/L 0 LA3S091

IL1975030 27-May-20 34 UG/L 0 LP3S068

IL1975030 27-May-20 33 UG/L 0 LA3S118

IL1975030 27-May-20 30 UG/L 0 LP3S056

IL1975030 27-May-20 14 UG/L 0 LA3S093

IL1975030 27-May-20 10 UG/L 0 LP3S046

IL1975030 27-May-20 8.8 UG/L 0 LA3S099

IL1975030 27-May-20 8 UG/L 0 LA3S098

IL1975030 27-May-20 7 UG/L 0 LP3S055

IL1975030 27-May-20 6.7 UG/L 0 LA3S116

IL1975030 27-May-20 6.6 UG/L 0 LA3S107

IL1975030 27-May-20 5.6 UG/L 0 LP1A119

IL1975030 27-May-20 5.5 UG/L 0 LA3S094

IL1975030 27-May-20 5.3 UG/L 0 LA3S100

IL1975030 27-May-20 4.2 UG/L 0 LP3S048

IL1975030 27-May-20 2.6 UG/L 0 LP3S019

IL1975030 27-May-20 2.4 UG/L 0 LA3S087

IL1975030 27-May-20 2.3 UG/L 0 LA3S114

IL1975030 27-May-20 1.8 UG/L 0 LP3S015

IL1975030 27-May-20 1.6 UG/L 0 LA3S097

IL1975030 27-May-20 1.4 UG/L 0 LA3S096

IL1975030 27-May-20 1.4 UG/L 0 LP3S070

IL1975030 27-May-20 1.3 UG/L 0 LP3S073

IL1975030 27-May-20 0 Y 1 UG/L LA3S088

IL1975030 27-May-20 0 Y 1 UG/L LA3S095

IL1975030 27-May-20 0 Y 1 UG/L LA3S101

IL1975030 27-May-20 0 Y 1 UG/L LA3S103

IL1975030 27-May-20 0 Y 1 UG/L LA3S104

IL1975030 27-May-20 0 Y 1 UG/L LA3S105

IL1975030 27-May-20 0 Y 1 UG/L LA3S106

IL1975030 27-May-20 0 Y 1 UG/L LA3S108

IL1975030 27-May-20 0 Y 1 UG/L LP3S009

IL1975030 27-May-20 0 Y 1 UG/L LP3S020

IL1975030 27-May-20 0 Y 1 UG/L LP3S028

IL1975030 27-May-20 0 Y 1 UG/L LP3S044

IL1975030 27-May-20 0 Y 1 UG/L LP3S047

IL1975030 27-May-20 0 Y 1 UG/L LP3S054

IL1975030 27-May-20 0 Y 1 UG/L LP3S062

IL1975030 27-May-20 0 Y 1 UG/L LP3S063

IL1975030 27-May-20 0 Y 1 UG/L LP3S066

REDACTED R 000557
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IL1975030 27-May-20 0 Y 1 UG/L LP3S071

IL1975030 27-May-20 0 Y 1 UG/L LP3S078

IL1975030 27-May-20 0 Y 1 UG/L LP3S079

IL1975030 26-May-20 0 Y 1 UG/L LP1A121

IL1975030 21-May-20 0 Y 1 UG/L LA3S105

IL1975030 20-May-20 56 UG/L 0 LA3S085

IL1975030 20-May-20 9.7 UG/L 0 LP3S080

IL1975030 20-May-20 3.6 UG/L 0 LP3S074

IL1975030 20-May-20 0 Y 1 UG/L LA3S101

IL1975030 20-May-20 0 Y 1 UG/L LA3S104

IL1975030 20-May-20 0 Y 1 UG/L LA3S114

IL1975030 20-May-20 0 Y 1 UG/L LP3S047

IL1975030 20-May-20 0 Y 1 UG/L LP3S062

IL1975030 20-May-20 0 Y 1 UG/L LP3S071

IL1975030 20-May-20 0 Y 1 UG/L LP3S073

IL1975030 19-May-20 2000 UG/L 0 LA3R109

IL1975030 19-May-20 1100 UG/L 0 LP3S049

IL1975030 19-May-20 200 UG/L 0 LP3S018

IL1975030 19-May-20 110 UG/L 0 LP3S042

IL1975030 19-May-20 91 UG/L 0 LP3S008

IL1975030 19-May-20 89 UG/L 0 LP3S046

IL1975030 19-May-20 88 UG/L 0 LP3S035

IL1975030 19-May-20 82 UG/L 0 LA3S110

IL1975030 19-May-20 48 UG/L 0 LA3S097

IL1975030 19-May-20 43 UG/L 0 LA3S117

IL1975030 19-May-20 37 UG/L 0 LA3S099

IL1975030 19-May-20 35 UG/L 0 LP1A119

IL1975030 19-May-20 35 UG/L 0 LP3S081

IL1975030 19-May-20 31 UG/L 0 LP3S082

IL1975030 19-May-20 26 UG/L 0 LA3S096

IL1975030 19-May-20 20 UG/L 0 LA3S102

IL1975030 19-May-20 16 UG/L 0 LA3S086

IL1975030 19-May-20 16 UG/L 0 LA3S116

IL1975030 19-May-20 15 UG/L 0 LP3S040

IL1975030 19-May-20 14 UG/L 0 LA3S112

IL1975030 19-May-20 11 UG/L 0 LP3S056

IL1975030 19-May-20 9.2 UG/L 0 LA3S093

IL1975030 19-May-20 5.9 UG/L 0 LA3S087

IL1975030 19-May-20 5.3 UG/L 0 LP3S048

IL1975030 19-May-20 5 UG/L 0 LA3S090

IL1975030 19-May-20 4.9 UG/L 0 LA3S107

IL1975030 19-May-20 3.6 UG/L 0 LA3S091

IL1975030 19-May-20 3.1 UG/L 0 LP3S015

IL1975030 19-May-20 1.8 UG/L 0 LA3S089

IL1975030 19-May-20 1.7 UG/L 0 LA3S094

IL1975030 19-May-20 1.7 UG/L 0 LA3S098

REDACTED R 000558
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IL1975030 19-May-20 0 Y 1 UG/L LA3S088

IL1975030 19-May-20 0 Y 1 UG/L LA3S095

IL1975030 19-May-20 0 Y 1 UG/L LA3S100

IL1975030 19-May-20 0 Y 1 UG/L LA3S103

IL1975030 19-May-20 0 Y 1 UG/L LA3S106

IL1975030 19-May-20 0 Y 1 UG/L LA3S108

IL1975030 19-May-20 0 Y 1 UG/L LA3S113

IL1975030 19-May-20 0 Y 1 UG/L LA3S118

IL1975030 19-May-20 0 Y 1 UG/L LCR0001

IL1975030 19-May-20 0 Y 1 UG/L LP3S002

IL1975030 19-May-20 0 Y 1 UG/L LP3S009

IL1975030 19-May-20 0 Y 1 UG/L LP3S019

IL1975030 19-May-20 0 Y 1 UG/L LP3S020

IL1975030 19-May-20 0 Y 1 UG/L LP3S027

IL1975030 19-May-20 0 Y 1 UG/L LP3S028

IL1975030 19-May-20 0 Y 1 UG/L LP3S044

IL1975030 19-May-20 0 Y 1 UG/L LP3S054

IL1975030 19-May-20 0 Y 1 UG/L LP3S055

IL1975030 19-May-20 0 Y 1 UG/L LP3S058

IL1975030 19-May-20 0 Y 1 UG/L LP3S066

IL1975030 19-May-20 0 Y 1 UG/L LP3S070

IL1975030 19-May-20 0 Y 1 UG/L LP3S076

IL1975030 19-May-20 0 Y 1 UG/L LP3S078

IL1975030 19-May-20 0 Y 1 UG/L LP3S079

IL1975030 06-May-20 78 UG/L 0 LA3S085

IL1975030 06-May-20 75 UG/L 0 LP3S035

IL1975030 06-May-20 49 UG/L 0 LP3S042

IL1975030 06-May-20 1.5 UG/L 0 LA3S114

IL1975030 06-May-20 0 Y 1 UG/L LP3S047

IL1975030 06-May-20 0 Y 1 UG/L LP3S080

IL1975030 05-May-20 1100 UG/L 0 LA3R109

IL1975030 05-May-20 180 UG/L 0 LP3S049

IL1975030 05-May-20 81 UG/L 0 LA3S110

IL1975030 05-May-20 43 UG/L 0 LA3S117

IL1975030 05-May-20 42 UG/L 0 LP3S082

IL1975030 05-May-20 34 UG/L 0 LP3S008

IL1975030 05-May-20 18 UG/L 0 LA3S102

IL1975030 05-May-20 13 UG/L 0 LA3S098

IL1975030 05-May-20 11 UG/L 0 LA3S112

IL1975030 05-May-20 11 UG/L 0 LA3S116

IL1975030 05-May-20 11 UG/L 0 LP3S068

IL1975030 05-May-20 10 UG/L 0 LP3S074

IL1975030 05-May-20 8.2 UG/L 0 LP3S048

IL1975030 05-May-20 7.6 UG/L 0 LP3S018

IL1975030 05-May-20 6.4 UG/L 0 LA3S107

IL1975030 05-May-20 5.9 UG/L 0 LA3S093

REDACTED R 000559
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IL1975030 05-May-20 5.7 UG/L 0 LA3S091

IL1975030 05-May-20 5.5 UG/L 0 LA3S089

IL1975030 05-May-20 5.2 UG/L 0 LA3S087

IL1975030 05-May-20 4.9 UG/L 0 LP3S054

IL1975030 05-May-20 4.5 UG/L 0 LA3S118

IL1975030 05-May-20 4.4 UG/L 0 LP3S056

IL1975030 05-May-20 4.3 UG/L 0 LP3S046

IL1975030 05-May-20 3.9 UG/L 0 LP3S027

IL1975030 05-May-20 3.5 UG/L 0 LP1A119

IL1975030 05-May-20 3.3 UG/L 0 LA3S086

IL1975030 05-May-20 2.2 UG/L 0 LP3S078

IL1975030 05-May-20 1.9 UG/L 0 LA3S097

IL1975030 05-May-20 1.8 UG/L 0 LA3S088

IL1975030 05-May-20 1.4 UG/L 0 LP3S071

IL1975030 05-May-20 1.3 UG/L 0 LP3S055

IL1975030 05-May-20 1.2 UG/L 0 LA3S094

IL1975030 05-May-20 0 Y 1 UG/L LA3S090

IL1975030 05-May-20 0 Y 1 UG/L LA3S095

IL1975030 05-May-20 0 Y 1 UG/L LA3S096

IL1975030 05-May-20 0 Y 1 UG/L LA3S100

IL1975030 05-May-20 0 Y 1 UG/L LA3S101

IL1975030 05-May-20 0 Y 1 UG/L LA3S103

IL1975030 05-May-20 0 Y 1 UG/L LA3S104

IL1975030 05-May-20 0 Y 1 UG/L LA3S105

IL1975030 05-May-20 0 Y 1 UG/L LA3S106

IL1975030 05-May-20 0 Y 1 UG/L LA3S108

IL1975030 05-May-20 0 Y 1 UG/L LA3S113

IL1975030 05-May-20 0 Y 1 UG/L LP3S002

IL1975030 05-May-20 0 Y 1 UG/L LP3S009

IL1975030 05-May-20 0 Y 1 UG/L LP3S011

IL1975030 05-May-20 0 Y 1 UG/L LP3S015

IL1975030 05-May-20 0 Y 1 UG/L LP3S019

IL1975030 05-May-20 0 Y 1 UG/L LP3S020

IL1975030 05-May-20 0 Y 1 UG/L LP3S028

IL1975030 05-May-20 0 Y 1 UG/L LP3S040

IL1975030 05-May-20 0 Y 1 UG/L LP3S051

IL1975030 05-May-20 0 Y 1 UG/L LP3S058

IL1975030 05-May-20 0 Y 1 UG/L LP3S066

IL1975030 05-May-20 0 Y 1 UG/L LP3S070

IL1975030 05-May-20 0 Y 1 UG/L LP3S073

IL1975030 05-May-20 0 Y 1 UG/L LP3S076

IL1975030 05-May-20 0 Y 1 UG/L LP3S079

IL1975030 05-May-20 0 Y 1 UG/L LP3S081

IL1975030 04-May-20 0 Y 1 UG/L LP3S062

IL1975030 17-Mar-20 89 UG/L 0 LA3S094

IL1975030 17-Mar-20 10 UG/L 0 LP3S078
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IL1975030 17-Mar-20 2.2 UG/L 0 LA3S108

IL1975030 16-Mar-20 43 UG/L 0 LP3S042

IL1975030 16-Mar-20 9.4 UG/L 0 LP3S054

IL1975030 16-Mar-20 0 Y 1 UG/L LP3S015

IL1975030 11-Feb-20 38 UG/L 0 LP3S058

IL1975030 11-Feb-20 19 UG/L 0 LP1A119

IL1975030 11-Feb-20 7.3 UG/L 0 LA3S116

IL1975030 11-Feb-20 6.2 UG/L 0 LP3S074

IL1975030 10-Feb-20 690 UG/L 0 LA3R109

IL1975030 10-Feb-20 270 UG/L 0 LP3S044

IL1975030 10-Feb-20 160 UG/L 0 LP3S048

IL1975030 10-Feb-20 12 UG/L 0 LP3S046

IL1975030 10-Feb-20 2.6 UG/L 0 LP3S028

IL1975030 10-Feb-20 0 Y 1 UG/L LA3S106

IL1975030 30-Jan-20 1100 UG/L 0 LP3S018

IL1975030 28-Jan-20 180 UG/L 0 LA3R109

IL1975030 28-Jan-20 4.1 UG/L 0 LA3S099

IL1975030 28-Jan-20 1.9 UG/L 0 LP3S066

IL1975030 24-Jan-20 2700 UG/L 0 LP3S049

IL1975030 21-Jan-20 28 UG/L 0 LP3S037

IL1975030 21-Jan-20 0 Y 1 UG/L LA3S106

IL1975030 20-Jan-20 5.4 UG/L 0 LP3S054

IL1975030 20-Jan-20 1.4 UG/L 0 LA3S093

IL1975030 20-Jan-20 0 Y 1 UG/L LP3S050

IL1975030 17-Jan-20 370 UG/L 0 LA3S091

IL1975030 17-Jan-20 75 UG/L 0 LA3S114

IL1975030 17-Jan-20 36 UG/L 0 LA3S085

IL1975030 16-Jan-20 16 UG/L 0 LP3S042

IL1975030 16-Jan-20 6.8 UG/L 0 LP3S013

IL1975030 16-Jan-20 1.5 UG/L 0 LP3S002

IL1975030 16-Jan-20 0 Y 1 UG/L LA3S090

IL1975030 16-Jan-20 0 Y 1 UG/L LA3S101

IL1975030 15-Jan-20 140 UG/L 0 LA3S117

IL1975030 15-Jan-20 78 UG/L 0 LA3S092

IL1975030 15-Jan-20 4.7 UG/L 0 LP3S035

IL1975030 15-Jan-20 4.6 UG/L 0 LP3S040

IL1975030 15-Jan-20 4.5 UG/L 0 LA3S089

IL1975030 15-Jan-20 3.4 UG/L 0 LA3S112

IL1975030 15-Jan-20 0 Y 1 UG/L LA3S088

IL1975030 15-Jan-20 0 Y 1 UG/L LA3S100

IL1975030 15-Jan-20 0 Y 1 UG/L LP3S015

IL1975030 15-Jan-20 0 Y 1 UG/L LP3S033

IL1975030 14-Jan-20 130 UG/L 0 LA3S095

IL1975030 14-Jan-20 110 UG/L 0 LP3S068

IL1975030 14-Jan-20 35 UG/L 0 LA3S104

IL1975030 14-Jan-20 35 UG/L 0 LP3S008
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IL1975030 14-Jan-20 29 UG/L 0 LA3S118

IL1975030 14-Jan-20 23 UG/L 0 LP3S048

IL1975030 14-Jan-20 22 UG/L 0 LA3S102

IL1975030 14-Jan-20 8.1 UG/L 0 LA3S116

IL1975030 14-Jan-20 6.6 UG/L 0 LP3S070

IL1975030 14-Jan-20 2.5 UG/L 0 LA3S108

IL1975030 14-Jan-20 2.5 UG/L 0 LP3S020

IL1975030 14-Jan-20 2 UG/L 0 LA3S094

IL1975030 14-Jan-20 0 Y 1 UG/L LP3S028

IL1975030 14-Jan-20 0 Y 1 UG/L LP3S047

IL1975030 14-Jan-20 0 Y 1 UG/L LP3S073

IL1975030 13-Jan-20 350 UG/L 0 LA3S098

IL1975030 13-Jan-20 100 UG/L 0 LP3S058

IL1975030 13-Jan-20 98 UG/L 0 LP3S074

IL1975030 13-Jan-20 65 UG/L 0 LA3S110

IL1975030 13-Jan-20 9.6 UG/L 0 LP3S071

IL1975030 13-Jan-20 8.3 UG/L 0 LA3S087

IL1975030 13-Jan-20 5.5 UG/L 0 LP1A121

IL1975030 13-Jan-20 3.2 UG/L 0 LP1A119

IL1975030 13-Jan-20 2.5 UG/L 0 LA3S096

IL1975030 13-Jan-20 1.1 UG/L 0 LP3S078

IL1975030 13-Jan-20 0 Y 1 UG/L LA3S103

IL1975030 13-Jan-20 0 Y 1 UG/L LP3S009

IL1975030 13-Jan-20 0 Y 1 UG/L LP3S019

IL1975030 13-Jan-20 0 Y 1 UG/L LP3S046

IL1975030 13-Jan-20 0 Y 1 UG/L LP3S079

IL1975030 18-Dec-19 210 UG/L 0 LP3S018

IL1975030 18-Dec-19 1.2 UG/L 0 LP3S080

IL1975030 18-Dec-19 0 Y 1 UG/L LA3S106

IL1975030 18-Dec-19 0 Y 1 UG/L LP3S047

IL1975030 17-Dec-19 5300 UG/L 0 LA3S117

IL1975030 17-Dec-19 720 UG/L 0 LP3S049

IL1975030 17-Dec-19 85 UG/L 0 LA3S091

IL1975030 17-Dec-19 69 UG/L 0 LA3S095

IL1975030 17-Dec-19 62 UG/L 0 LA3S093

IL1975030 17-Dec-19 56 UG/L 0 LA3S102

IL1975030 17-Dec-19 53 UG/L 0 LP3S058

IL1975030 17-Dec-19 51 UG/L 0 LP3S048

IL1975030 17-Dec-19 50 UG/L 0 LA3S092

IL1975030 17-Dec-19 44 UG/L 0 LA3S104

IL1975030 17-Dec-19 38 UG/L 0 LA3R109

IL1975030 17-Dec-19 30 UG/L 0 LP3S082

IL1975030 17-Dec-19 27 UG/L 0 LP3S054

IL1975030 17-Dec-19 26 UG/L 0 LP3S068

IL1975030 17-Dec-19 24 UG/L 0 LP3S008

IL1975030 17-Dec-19 23 UG/L 0 LP3S044

REDACTED R 000562
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IL1975030 17-Dec-19 22 UG/L 0 LA3S118

IL1975030 17-Dec-19 20 UG/L 0 LA3S116

IL1975030 17-Dec-19 20 UG/L 0 LP3S056

IL1975030 17-Dec-19 18 UG/L 0 LP1A119

IL1975030 17-Dec-19 15 UG/L 0 LA3S094

IL1975030 17-Dec-19 12 UG/L 0 LP3S040

IL1975030 17-Dec-19 9.1 UG/L 0 LA3S086

IL1975030 17-Dec-19 6.4 UG/L 0 LP1A121

IL1975030 17-Dec-19 6.4 UG/L 0 LP3S035

IL1975030 17-Dec-19 5.7 UG/L 0 LP3S027

IL1975030 17-Dec-19 4.9 UG/L 0 LA3S112

IL1975030 17-Dec-19 4.6 UG/L 0 LP3S070

IL1975030 17-Dec-19 4 UG/L 0 LA3S098

IL1975030 17-Dec-19 2.6 UG/L 0 LP3S042

IL1975030 17-Dec-19 2.4 UG/L 0 LA3S107

IL1975030 17-Dec-19 2.3 UG/L 0 LA3S087

IL1975030 17-Dec-19 2.3 UG/L 0 LA3S101

IL1975030 17-Dec-19 2 UG/L 0 LP3S071

IL1975030 17-Dec-19 1.8 UG/L 0 LP3S051

IL1975030 17-Dec-19 1.7 UG/L 0 LA3S089

IL1975030 17-Dec-19 1.4 UG/L 0 LA3S096

IL1975030 17-Dec-19 1.4 UG/L 0 LP3S074

IL1975030 17-Dec-19 0 Y 1 UG/L LA3S088

IL1975030 17-Dec-19 0 Y 1 UG/L LA3S090

IL1975030 17-Dec-19 0 Y 1 UG/L LA3S100

IL1975030 17-Dec-19 0 Y 1 UG/L LA3S103

IL1975030 17-Dec-19 0 Y 1 UG/L LA3S105

IL1975030 17-Dec-19 0 Y 1 UG/L LA3S108

IL1975030 17-Dec-19 0 Y 1 UG/L LA3S113

IL1975030 17-Dec-19 0 Y 1 UG/L LP3S002

IL1975030 17-Dec-19 0 Y 1 UG/L LP3S009

IL1975030 17-Dec-19 0 Y 1 UG/L LP3S011

IL1975030 17-Dec-19 0 Y 1 UG/L LP3S015

IL1975030 17-Dec-19 0 Y 1 UG/L LP3S019

IL1975030 17-Dec-19 0 Y 1 UG/L LP3S020

IL1975030 17-Dec-19 0 Y 1 UG/L LP3S028

IL1975030 17-Dec-19 0 Y 1 UG/L LP3S046

IL1975030 17-Dec-19 0 Y 1 UG/L LP3S055

IL1975030 17-Dec-19 0 Y 1 UG/L LP3S062

IL1975030 17-Dec-19 0 Y 1 UG/L LP3S066

IL1975030 17-Dec-19 0 Y 1 UG/L LP3S073

IL1975030 17-Dec-19 0 Y 1 UG/L LP3S076

IL1975030 17-Dec-19 0 Y 1 UG/L LP3S078

IL1975030 17-Dec-19 0 Y 1 UG/L LP3S079

IL1975030 17-Dec-19 0 Y 1 UG/L LP3S081

IL1975030 16-Dec-19 12 UG/L 0 LA3S099

REDACTED R 000563
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IL1975030 04-Dec-19 2.5 UG/L 0 LP3S035

IL1975030 04-Dec-19 2.2 UG/L 0 LP3S027

IL1975030 03-Dec-19 470 UG/L 0 LP3S070

IL1975030 03-Dec-19 140 UG/L 0 LA3S107

IL1975030 03-Dec-19 110 UG/L 0 LA3S114

IL1975030 03-Dec-19 110 UG/L 0 LA3S117

IL1975030 03-Dec-19 68 UG/L 0 LA3S091

IL1975030 03-Dec-19 52 UG/L 0 LP3S044

IL1975030 03-Dec-19 50 UG/L 0 LA3R109

IL1975030 03-Dec-19 45 UG/L 0 LP3S018

IL1975030 03-Dec-19 34 UG/L 0 LA3S104

IL1975030 03-Dec-19 30 UG/L 0 LA3S092

IL1975030 03-Dec-19 29 UG/L 0 LA3S110

IL1975030 03-Dec-19 29 UG/L 0 LP3S058

IL1975030 03-Dec-19 25 UG/L 0 LA3S118

IL1975030 03-Dec-19 25 UG/L 0 LP3S049

IL1975030 03-Dec-19 24 UG/L 0 LP3S048

IL1975030 03-Dec-19 20 UG/L 0 LP3S054

IL1975030 03-Dec-19 15 UG/L 0 LP3S008

IL1975030 03-Dec-19 9.1 UG/L 0 LP3S056

IL1975030 03-Dec-19 8.5 UG/L 0 LP3S082

IL1975030 03-Dec-19 7.6 UG/L 0 LA3S095

IL1975030 03-Dec-19 7.6 UG/L 0 LP1A119

IL1975030 03-Dec-19 7.1 UG/L 0 LP3S068

IL1975030 03-Dec-19 6.3 UG/L 0 LA3S093

IL1975030 03-Dec-19 5.7 UG/L 0 LA3S087

IL1975030 03-Dec-19 5.7 UG/L 0 LP3S015

IL1975030 03-Dec-19 5.5 UG/L 0 LP3S040

IL1975030 03-Dec-19 4.4 UG/L 0 LA3S089

IL1975030 03-Dec-19 4.2 UG/L 0 LA3S112

IL1975030 03-Dec-19 3.9 UG/L 0 LA3S086

IL1975030 03-Dec-19 3.7 UG/L 0 LP3S074

IL1975030 03-Dec-19 3 UG/L 0 LP3S078

IL1975030 03-Dec-19 2.8 UG/L 0 LA3S102

IL1975030 03-Dec-19 2.3 UG/L 0 LA3S094

IL1975030 03-Dec-19 2.2 UG/L 0 LP3S042

IL1975030 03-Dec-19 2.2 UG/L 0 LP3S079

IL1975030 03-Dec-19 1.7 UG/L 0 LA3S098

IL1975030 03-Dec-19 1.7 UG/L 0 LA3S113

IL1975030 03-Dec-19 1.7 UG/L 0 LP3S071

IL1975030 03-Dec-19 1.5 UG/L 0 LP3S019

IL1975030 03-Dec-19 1.4 UG/L 0 LA3S116

IL1975030 03-Dec-19 1.4 UG/L 0 LP3S046

IL1975030 03-Dec-19 1.2 UG/L 0 LA3S101

IL1975030 03-Dec-19 1.1 UG/L 0 LA3S099

IL1975030 03-Dec-19 0 Y 1 UG/L LA3S088

REDACTED R 000564
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IL1975030 03-Dec-19 0 Y 1 UG/L LA3S090

IL1975030 03-Dec-19 0 Y 1 UG/L LA3S096

IL1975030 03-Dec-19 0 Y 1 UG/L LA3S100

IL1975030 03-Dec-19 0 Y 1 UG/L LA3S103

IL1975030 03-Dec-19 0 Y 1 UG/L LA3S105

IL1975030 03-Dec-19 0 Y 1 UG/L LA3S106

IL1975030 03-Dec-19 0 Y 1 UG/L LA3S108

IL1975030 03-Dec-19 0 Y 1 UG/L LP3S002

IL1975030 03-Dec-19 0 Y 1 UG/L LP3S009

IL1975030 03-Dec-19 0 Y 1 UG/L LP3S011

IL1975030 03-Dec-19 0 Y 1 UG/L LP3S013

IL1975030 03-Dec-19 0 Y 1 UG/L LP3S020

IL1975030 03-Dec-19 0 Y 1 UG/L LP3S028

IL1975030 03-Dec-19 0 Y 1 UG/L LP3S047

IL1975030 03-Dec-19 0 Y 1 UG/L LP3S050

IL1975030 03-Dec-19 0 Y 1 UG/L LP3S051

IL1975030 03-Dec-19 0 Y 1 UG/L LP3S055

IL1975030 03-Dec-19 0 Y 1 UG/L LP3S062

IL1975030 03-Dec-19 0 Y 1 UG/L LP3S066

IL1975030 03-Dec-19 0 Y 1 UG/L LP3S073

IL1975030 03-Dec-19 0 Y 1 UG/L LP3S076

IL1975030 03-Dec-19 0 Y 1 UG/L LP3S080

IL1975030 03-Dec-19 0 Y 1 UG/L LP3S081

IL1975030 02-Dec-19 2.2 UG/L 0 LA3S097

IL1975030 24-Nov-19 36 UG/L 0 LA3S093

IL1975030 20-Nov-19 140 UG/L 0 LA3S107

IL1975030 20-Nov-19 28 UG/L 0 LP3S037

IL1975030 20-Nov-19 8.8 UG/L 0 LP3S054

IL1975030 20-Nov-19 5.9 UG/L 0 LP3S056

IL1975030 20-Nov-19 0 Y 1 UG/L LA3S105

IL1975030 20-Nov-19 0 Y 1 UG/L LP3S027

IL1975030 20-Nov-19 0 Y 1 UG/L LP3S033

IL1975030 20-Nov-19 0 Y 1 UG/L LP3S047

IL1975030 20-Nov-19 0 Y 1 UG/L LP3S051

IL1975030 19-Nov-19 270 UG/L 0 LA3S087

IL1975030 19-Nov-19 260 UG/L 0 LA3S089

IL1975030 19-Nov-19 150 UG/L 0 LA3S114

IL1975030 19-Nov-19 110 UG/L 0 LA3S110

IL1975030 19-Nov-19 100 UG/L 0 LA3S117

IL1975030 19-Nov-19 77 UG/L 0 LP3S044

IL1975030 19-Nov-19 70 UG/L 0 LP3S082

IL1975030 19-Nov-19 59 UG/L 0 LP3S048

IL1975030 19-Nov-19 58 UG/L 0 LA3S104

IL1975030 19-Nov-19 58 UG/L 0 LP3S018

IL1975030 19-Nov-19 54 UG/L 0 LA3S085

IL1975030 19-Nov-19 45 UG/L 0 LA3S086

REDACTED R 000565
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IL1975030 19-Nov-19 25 UG/L 0 LA3S092

IL1975030 19-Nov-19 25 UG/L 0 LP3S008

IL1975030 19-Nov-19 21 UG/L 0 LP3S040

IL1975030 19-Nov-19 20 UG/L 0 LP3S070

IL1975030 19-Nov-19 14 UG/L 0 LP3S035

IL1975030 19-Nov-19 13 UG/L 0 LA3S116

IL1975030 19-Nov-19 13 UG/L 0 LA3S118

IL1975030 19-Nov-19 12 UG/L 0 LP3S068

IL1975030 19-Nov-19 9.5 UG/L 0 LA3S102

IL1975030 19-Nov-19 9.1 UG/L 0 LA3S113

IL1975030 19-Nov-19 8.2 UG/L 0 LA3S094

IL1975030 19-Nov-19 8.2 UG/L 0 LP3S071

IL1975030 19-Nov-19 8.2 UG/L 0 LP3S074

IL1975030 19-Nov-19 7.5 UG/L 0 LP3S049

IL1975030 19-Nov-19 5.3 UG/L 0 LA3S112

IL1975030 19-Nov-19 5.2 UG/L 0 LP3S013

IL1975030 19-Nov-19 4.9 UG/L 0 LA3S098

IL1975030 19-Nov-19 4.1 UG/L 0 LP1A119

IL1975030 19-Nov-19 3.7 UG/L 0 LA3S099

IL1975030 19-Nov-19 3.7 UG/L 0 LP3S046

IL1975030 19-Nov-19 2.6 UG/L 0 LP3S058

IL1975030 19-Nov-19 2.5 UG/L 0 LA3S096

IL1975030 19-Nov-19 2.4 UG/L 0 LP3S081

IL1975030 19-Nov-19 1.8 UG/L 0 LP3S015

IL1975030 19-Nov-19 1.8 UG/L 0 LP3S019

IL1975030 19-Nov-19 1.5 UG/L 0 LA3S090

IL1975030 19-Nov-19 1.5 UG/L 0 LP3S055

IL1975030 19-Nov-19 0 Y 1 UG/L LA3S088

IL1975030 19-Nov-19 0 Y 1 UG/L LA3S097

IL1975030 19-Nov-19 0 Y 1 UG/L LA3S100

IL1975030 19-Nov-19 0 Y 1 UG/L LA3S101

IL1975030 19-Nov-19 0 Y 1 UG/L LA3S103

IL1975030 19-Nov-19 0 Y 1 UG/L LA3S106

IL1975030 19-Nov-19 0 Y 1 UG/L LA3S108

IL1975030 19-Nov-19 0 Y 1 UG/L LP3S002

IL1975030 19-Nov-19 0 Y 1 UG/L LP3S009

IL1975030 19-Nov-19 0 Y 1 UG/L LP3S011

IL1975030 19-Nov-19 0 Y 1 UG/L LP3S020

IL1975030 19-Nov-19 0 Y 1 UG/L LP3S028

IL1975030 19-Nov-19 0 Y 1 UG/L LP3S042

IL1975030 19-Nov-19 0 Y 1 UG/L LP3S062

IL1975030 19-Nov-19 0 Y 1 UG/L LP3S062

IL1975030 19-Nov-19 0 Y 1 UG/L LP3S066

IL1975030 19-Nov-19 0 Y 1 UG/L LP3S073

IL1975030 19-Nov-19 0 Y 1 UG/L LP3S076

IL1975030 19-Nov-19 0 Y 1 UG/L LP3S078

REDACTED R 000566
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IL1975030 19-Nov-19 0 Y 1 UG/L LP3S079

IL1975030 19-Nov-19 0 Y 1 UG/L LP3S080

IL1975030 18-Nov-19 360 UG/L 0 LA3R109

IL1975030 18-Nov-19 6.8 UG/L 0 LA3S095

IL1975030 11-Nov-19 5.5 UG/L 0 LA3S097

IL1975030 07-Nov-19 130 UG/L 0 LP3S049

IL1975030 06-Nov-19 45 UG/L 0 LA3S116

IL1975030 06-Nov-19 7.7 UG/L 0 LP1A121

IL1975030 06-Nov-19 0 Y 1 UG/L LP3S002

IL1975030 06-Nov-19 0 Y 1 UG/L LP3S063

IL1975030 05-Nov-19 430 UG/L 0 LP3S075

IL1975030 05-Nov-19 160 UG/L 0 LA3R109

IL1975030 05-Nov-19 120 UG/L 0 LA3S117

IL1975030 05-Nov-19 120 UG/L 0 LP3S037

IL1975030 05-Nov-19 85 UG/L 0 LA3S104

IL1975030 05-Nov-19 56 UG/L 0 LA3S114

IL1975030 05-Nov-19 48 UG/L 0 LP3S040

IL1975030 05-Nov-19 34 UG/L 0 LA3S092

IL1975030 05-Nov-19 34 UG/L 0 LP3S035

IL1975030 05-Nov-19 23 UG/L 0 LA3S085

IL1975030 05-Nov-19 22 UG/L 0 LP3S044

IL1975030 05-Nov-19 19 UG/L 0 LP3S082

IL1975030 05-Nov-19 18 UG/L 0 LP3S068

IL1975030 05-Nov-19 15 UG/L 0 LP3S048

IL1975030 05-Nov-19 13 UG/L 0 LP3S008

IL1975030 05-Nov-19 9 UG/L 0 LA3S089

IL1975030 05-Nov-19 7.1 UG/L 0 LA3S099

IL1975030 05-Nov-19 6.9 UG/L 0 LP3S056

IL1975030 05-Nov-19 6.7 UG/L 0 LP3S042

IL1975030 05-Nov-19 6.2 UG/L 0 LP1A119

IL1975030 05-Nov-19 6 UG/L 0 LP3S074

IL1975030 05-Nov-19 5.8 UG/L 0 LA3S087

IL1975030 05-Nov-19 5.8 UG/L 0 LP3S054

IL1975030 05-Nov-19 5.5 UG/L 0 LA3S110

IL1975030 05-Nov-19 5.3 UG/L 0 LP3S046

IL1975030 05-Nov-19 5.1 UG/L 0 LA3S096

IL1975030 05-Nov-19 3.2 UG/L 0 LA3S095

IL1975030 05-Nov-19 3.1 UG/L 0 LP3S013

IL1975030 05-Nov-19 3 UG/L 0 LP3S015

IL1975030 05-Nov-19 2.4 UG/L 0 LA3S102

IL1975030 05-Nov-19 2.4 UG/L 0 LP3S018

IL1975030 05-Nov-19 2 UG/L 0 LA3S086

IL1975030 05-Nov-19 1.9 UG/L 0 LP3S071

IL1975030 05-Nov-19 1.7 UG/L 0 LA3S112

IL1975030 05-Nov-19 1.7 UG/L 0 LP3S073

IL1975030 05-Nov-19 1.6 UG/L 0 LP3S019
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IL1975030 05-Nov-19 1.5 UG/L 0 LA3S118

IL1975030 05-Nov-19 1.4 UG/L 0 LP3S011

IL1975030 05-Nov-19 1.4 UG/L 0 LP3S058

IL1975030 05-Nov-19 1.4 UG/L 0 LP3S081

IL1975030 05-Nov-19 1.3 UG/L 0 LP3S027

IL1975030 05-Nov-19 0 Y 1 UG/L LA3S088

IL1975030 05-Nov-19 0 Y 1 UG/L LA3S090

IL1975030 05-Nov-19 0 Y 1 UG/L LA3S093

IL1975030 05-Nov-19 0 Y 1 UG/L LA3S094

IL1975030 05-Nov-19 0 Y 1 UG/L LA3S100

IL1975030 05-Nov-19 0 Y 1 UG/L LA3S101

IL1975030 05-Nov-19 0 Y 1 UG/L LA3S103

IL1975030 05-Nov-19 0 Y 1 UG/L LA3S105

IL1975030 05-Nov-19 0 Y 1 UG/L LA3S106

IL1975030 05-Nov-19 0 Y 1 UG/L LA3S107

IL1975030 05-Nov-19 0 Y 1 UG/L LA3S108

IL1975030 05-Nov-19 0 Y 1 UG/L LA3S113

IL1975030 05-Nov-19 0 Y 1 UG/L LP3S009

IL1975030 05-Nov-19 0 Y 1 UG/L LP3S020

IL1975030 05-Nov-19 0 Y 1 UG/L LP3S028

IL1975030 05-Nov-19 0 Y 1 UG/L LP3S047

IL1975030 05-Nov-19 0 Y 1 UG/L LP3S055

IL1975030 05-Nov-19 0 Y 1 UG/L LP3S062

IL1975030 05-Nov-19 0 Y 1 UG/L LP3S066

IL1975030 05-Nov-19 0 Y 1 UG/L LP3S076

IL1975030 05-Nov-19 0 Y 1 UG/L LP3S078

IL1975030 05-Nov-19 0 Y 1 UG/L LP3S079

IL1975030 05-Nov-19 0 Y 1 UG/L LP3S080

IL1975030 04-Nov-19 1.9 UG/L 0 LP3S070

IL1975030 04-Nov-19 0 Y 1 UG/L LP3S051

IL1975030 21-Oct-19 22 UG/L 0 LP3S042

IL1975030 18-Oct-19 6 UG/L 0 LP3S037

IL1975030 17-Oct-19 0 Y 1 UG/L LA3S090

IL1975030 17-Oct-19 0 Y 1 UG/L LP3S062

IL1975030 16-Oct-19 580 UG/L 0 LA3R109

IL1975030 16-Oct-19 520 UG/L 0 LA3R109

IL1975030 16-Oct-19 1.1 UG/L 0 LP3S013

IL1975030 16-Oct-19 0 Y 1 UG/L LP3S066

IL1975030 16-Oct-19 0 Y 1 UG/L LP3S077

IL1975030 15-Oct-19 84 UG/L 0 LP3S018

IL1975030 15-Oct-19 54 UG/L 0 LA3S085

IL1975030 15-Oct-19 50 UG/L 0 LP3S070

IL1975030 15-Oct-19 49 UG/L 0 LP3S049

IL1975030 15-Oct-19 47 UG/L 0 LA3S104

IL1975030 15-Oct-19 37 UG/L 0 LP3S035

IL1975030 15-Oct-19 35 UG/L 0 LP1A119
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IL1975030 15-Oct-19 25 UG/L 0 LP3S044

IL1975030 15-Oct-19 23 UG/L 0 LA3S112

IL1975030 15-Oct-19 22 UG/L 0 LA3S091

IL1975030 15-Oct-19 20 UG/L 0 LP3S071

IL1975030 15-Oct-19 19 UG/L 0 LA3S086

IL1975030 15-Oct-19 19 UG/L 0 LP3S082

IL1975030 15-Oct-19 18 UG/L 0 LA3S117

IL1975030 15-Oct-19 18 UG/L 0 LP3S008

IL1975030 15-Oct-19 17 UG/L 0 LP3S054

IL1975030 15-Oct-19 14 UG/L 0 LA3S089

IL1975030 15-Oct-19 14 UG/L 0 LA3S118

IL1975030 15-Oct-19 13 UG/L 0 LP3S068

IL1975030 15-Oct-19 11 UG/L 0 LA3S095

IL1975030 15-Oct-19 10 UG/L 0 LA3S110

IL1975030 15-Oct-19 8.5 UG/L 0 LP3S080

IL1975030 15-Oct-19 8.2 UG/L 0 LP3S055

IL1975030 15-Oct-19 8.1 UG/L 0 LP3S048

IL1975030 15-Oct-19 7 UG/L 0 LA3S116

IL1975030 15-Oct-19 5.9 UG/L 0 LP3S056

IL1975030 15-Oct-19 5.5 UG/L 0 LA3S087

IL1975030 15-Oct-19 5 UG/L 0 LA3S098

IL1975030 15-Oct-19 4.3 UG/L 0 LP3S015

IL1975030 15-Oct-19 3.9 UG/L 0 LP3S074

IL1975030 15-Oct-19 3.7 UG/L 0 LA3S092

IL1975030 15-Oct-19 3.6 UG/L 0 LP3S081

IL1975030 15-Oct-19 3.4 UG/L 0 LA3S102

IL1975030 15-Oct-19 2.9 UG/L 0 LP3S078

IL1975030 15-Oct-19 2.3 UG/L 0 LP3S058

IL1975030 15-Oct-19 1.9 UG/L 0 LA3S094

IL1975030 15-Oct-19 1.5 UG/L 0 LA3S113

IL1975030 15-Oct-19 1.4 UG/L 0 LA3S097

IL1975030 15-Oct-19 1.4 UG/L 0 LA3S101

IL1975030 15-Oct-19 1.1 UG/L 0 LA3S096

IL1975030 15-Oct-19 1.1 UG/L 0 LP3S046

IL1975030 15-Oct-19 0 Y 1 UG/L LA3S088

IL1975030 15-Oct-19 0 Y 1 UG/L LA3S093

IL1975030 15-Oct-19 0 Y 1 UG/L LA3S100

IL1975030 15-Oct-19 0 Y 1 UG/L LA3S103

IL1975030 15-Oct-19 0 Y 1 UG/L LA3S106

IL1975030 15-Oct-19 0 Y 1 UG/L LA3S108

IL1975030 15-Oct-19 0 Y 1 UG/L LP3S002

IL1975030 15-Oct-19 0 Y 1 UG/L LP3S009

IL1975030 15-Oct-19 0 Y 1 UG/L LP3S011

IL1975030 15-Oct-19 0 Y 1 UG/L LP3S027

IL1975030 15-Oct-19 0 Y 1 UG/L LP3S028

IL1975030 15-Oct-19 0 Y 1 UG/L LP3S040

REDACTED R 000569

,._ 
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IL1975030 15-Oct-19 0 Y 1 UG/L LP3S051

IL1975030 15-Oct-19 0 Y 1 UG/L LP3S073

IL1975030 15-Oct-19 0 Y 1 UG/L LP3S076

IL1975030 15-Oct-19 0 Y 1 UG/L LP3S079

IL1975030 04-Oct-19 2.9 UG/L 0 LA3S097

IL1975030 03-Oct-19 45 UG/L 0 LA3S095

IL1975030 03-Oct-19 19 UG/L 0 LA3R109

IL1975030 03-Oct-19 0 Y 1 UG/L LP3S013

IL1975030 03-Oct-19 0 Y 1.1 UG/L LP3S047

IL1975030 03-Oct-19 0 Y 1 UG/L LP3S063

IL1975030 02-Oct-19 36 UG/L 0 LP3S042

IL1975030 02-Oct-19 24 UG/L 0 LP3S068

IL1975030 02-Oct-19 14 UG/L 0 LP1A121

IL1975030 02-Oct-19 5.6 UG/L 0 LA3S086

IL1975030 02-Oct-19 2.9 UG/L 0 LP3S081

IL1975030 02-Oct-19 2.6 UG/L 0 LP3S055

IL1975030 02-Oct-19 0 Y 1 UG/L LP3S020

IL1975030 01-Oct-19 1300 UG/L 0 LA3S091

IL1975030 01-Oct-19 240 UG/L 0 LP3S070

IL1975030 01-Oct-19 86 UG/L 0 LP3S049

IL1975030 01-Oct-19 81 UG/L 0 LA3S117

IL1975030 01-Oct-19 79 UG/L 0 LP3S035

IL1975030 01-Oct-19 47 UG/L 0 LP3S044

IL1975030 01-Oct-19 32 UG/L 0 LP3S040

IL1975030 01-Oct-19 31 UG/L 0 LA3S118

IL1975030 01-Oct-19 28 UG/L 0 LA3S098

IL1975030 01-Oct-19 25 UG/L 0 LP3S048

IL1975030 01-Oct-19 22 UG/L 0 LA3S104

IL1975030 01-Oct-19 21 UG/L 0 LP3S056

IL1975030 01-Oct-19 18 UG/L 0 LA3S116

IL1975030 01-Oct-19 18 UG/L 0 LP3S008

IL1975030 01-Oct-19 17 UG/L 0 LA3S110

IL1975030 01-Oct-19 15 UG/L 0 LA3S085

IL1975030 01-Oct-19 15 UG/L 0 LP3S054

IL1975030 01-Oct-19 12 UG/L 0 LP3S058

IL1975030 01-Oct-19 9.9 UG/L 0 LA3S096

IL1975030 01-Oct-19 8.5 UG/L 0 LA3S089

IL1975030 01-Oct-19 7.5 UG/L 0 LP3S082

IL1975030 01-Oct-19 7.1 UG/L 0 LP3S074

IL1975030 01-Oct-19 6.8 UG/L 0 LP1A119

IL1975030 01-Oct-19 6.7 UG/L 0 LP3S080

IL1975030 01-Oct-19 5.3 UG/L 0 LP3S015

IL1975030 01-Oct-19 3.8 UG/L 0 LA3S092

IL1975030 01-Oct-19 3.8 UG/L 0 LA3S107

IL1975030 01-Oct-19 3.3 UG/L 0 LA3S102

IL1975030 01-Oct-19 2.1 UG/L 0 LP3S019

REDACTED R 000570
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IL1975030 01-Oct-19 1.4 UG/L 0 LA3S094

IL1975030 01-Oct-19 1.4 UG/L 0 LA3S099

IL1975030 01-Oct-19 1.3 UG/L 0 LP3S071

IL1975030 01-Oct-19 1.2 UG/L 0 LA3S112

IL1975030 01-Oct-19 1.1 UG/L 0 LP3S078

IL1975030 01-Oct-19 0 Y 1 UG/L LA3S088

IL1975030 01-Oct-19 0 Y 1 UG/L LA3S090

IL1975030 01-Oct-19 0 Y 1 UG/L LA3S100

IL1975030 01-Oct-19 0 Y 1 UG/L LA3S101

IL1975030 01-Oct-19 0 Y 1 UG/L LA3S103

IL1975030 01-Oct-19 0 Y 1 UG/L LA3S106

IL1975030 01-Oct-19 0 Y 1 UG/L LA3S108

IL1975030 01-Oct-19 0 Y 1 UG/L LA3S113

IL1975030 01-Oct-19 0 Y 1 UG/L LP3S002

IL1975030 01-Oct-19 0 Y 1 UG/L LP3S009

IL1975030 01-Oct-19 0 Y 1 UG/L LP3S011

IL1975030 01-Oct-19 0 Y 1 UG/L LP3S027

IL1975030 01-Oct-19 0 Y 1 UG/L LP3S028

IL1975030 01-Oct-19 0 Y 1 UG/L LP3S046

IL1975030 01-Oct-19 0 Y 1 UG/L LP3S051

IL1975030 01-Oct-19 0 Y 1 UG/L LP3S062

IL1975030 01-Oct-19 0 Y 1 UG/L LP3S066

IL1975030 01-Oct-19 0 Y 1 UG/L LP3S073

IL1975030 01-Oct-19 0 Y 1 UG/L LP3S076

IL1975030 01-Oct-19 0 Y 1 UG/L LP3S079

IL1975030 30-Sep-19 16 UG/L 0 LP3S018

IL1975030 30-Sep-19 0 Y 1 UG/L LP3S047

IL1975030 28-Sep-19 2.4 UG/L 0 LP1A121

IL1975030 25-Sep-19 0 Y 1 UG/L LP3S071

IL1975030 23-Sep-19 0 Y 1 UG/L LA3S090

IL1975030 23-Sep-19 0 Y 1 UG/L LP3S076

IL1975030 22-Sep-19 11 UG/L 0 LA3S087

IL1975030 20-Sep-19 8.3 UG/L 0 LA3S099

IL1975030 19-Sep-19 0 Y 1 UG/L LA3S088

IL1975030 18-Sep-19 25 UG/L 0 LP3S044

IL1975030 18-Sep-19 13 UG/L 0 LA3S086

IL1975030 18-Sep-19 8.4 UG/L 0 LP3S037

IL1975030 18-Sep-19 0 Y 1 UG/L LP3S013

IL1975030 18-Sep-19 0 Y 1 UG/L LP3S055

IL1975030 18-Sep-19 0 Y 1 UG/L LP3S066

IL1975030 18-Sep-19 0 Y 1 UG/L LP3S080

IL1975030 17-Sep-19 740 UG/L 0 LP3S049

IL1975030 17-Sep-19 42 UG/L 0 LA3S117

IL1975030 17-Sep-19 33 UG/L 0 LP3S042

IL1975030 17-Sep-19 25 UG/L 0 LP3S056

IL1975030 17-Sep-19 25 UG/L 0 LP3S068

REDACTED R 000571
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IL1975030 17-Sep-19 23 UG/L 0 LP3S058

IL1975030 17-Sep-19 22 UG/L 0 LA3S092

IL1975030 17-Sep-19 22 UG/L 0 LA3S097

IL1975030 17-Sep-19 21 UG/L 0 LA3S096

IL1975030 17-Sep-19 21 UG/L 0 LA3S104

IL1975030 17-Sep-19 20 UG/L 0 LP3S035

IL1975030 17-Sep-19 17 UG/L 0 LP3S008

IL1975030 17-Sep-19 15 UG/L 0 LA3S085

IL1975030 17-Sep-19 15 UG/L 0 LA3S091

IL1975030 17-Sep-19 14 UG/L 0 LA3S116

IL1975030 17-Sep-19 13 UG/L 0 LP3S070

IL1975030 17-Sep-19 13 UG/L 0 LP3S074

IL1975030 17-Sep-19 11 UG/L 0 LA3S110

IL1975030 17-Sep-19 11 UG/L 0 LP3S048

IL1975030 17-Sep-19 10 UG/L 0 LA3S118

IL1975030 17-Sep-19 7.8 UG/L 0 LP1A119

IL1975030 17-Sep-19 6.2 UG/L 0 LA3S107

IL1975030 17-Sep-19 5.1 UG/L 0 LP3S054

IL1975030 17-Sep-19 4.3 UG/L 0 LA3S089

IL1975030 17-Sep-19 4.1 UG/L 0 LP3S018

IL1975030 17-Sep-19 3.6 UG/L 0 LP3S081

IL1975030 17-Sep-19 2.8 UG/L 0 LP3S051

IL1975030 17-Sep-19 2.6 UG/L 0 LP3S040

IL1975030 17-Sep-19 2.1 UG/L 0 LP3S015

IL1975030 17-Sep-19 1.4 UG/L 0 LP3S011

IL1975030 17-Sep-19 1.2 UG/L 0 LA3S094

IL1975030 17-Sep-19 1.1 UG/L 0 LA3S102

IL1975030 17-Sep-19 0 Y 1 UG/L LA3S100

IL1975030 17-Sep-19 0 Y 1 UG/L LA3S101

IL1975030 17-Sep-19 0 Y 1 UG/L LA3S103

IL1975030 17-Sep-19 0 Y 1 UG/L LA3S106

IL1975030 17-Sep-19 0 Y 1 UG/L LA3S108

IL1975030 17-Sep-19 0 Y 1 UG/L LA3S112

IL1975030 17-Sep-19 0 Y 1 UG/L LA3S113

IL1975030 17-Sep-19 0 Y 1 UG/L LP3S002

IL1975030 17-Sep-19 0 Y 1 UG/L LP3S009

IL1975030 17-Sep-19 0 Y 1 UG/L LP3S020

IL1975030 17-Sep-19 0 Y 1 UG/L LP3S046

IL1975030 17-Sep-19 0 Y 1 UG/L LP3S062

IL1975030 17-Sep-19 0 Y 1 UG/L LP3S073

IL1975030 17-Sep-19 0 Y 1 UG/L LP3S078

IL1975030 17-Sep-19 0 Y 1 UG/L LP3S079

IL1975030 17-Sep-19 0 Y 1 UG/L LP3S082

IL1975030 16-Sep-19 1.6 UG/L 0 LA3S098

IL1975030 10-Sep-19 0 Y 1 UG/L LP3S076

IL1975030 08-Sep-19 8.6 UG/L 0 LA3S087

REDACTED R 000572
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IL1975030 06-Sep-19 1.5 UG/L 0 LP3S013

IL1975030 06-Sep-19 0 Y 1 UG/L LP3S066

IL1975030 05-Sep-19 180 UG/L 0 LP3S035

IL1975030 05-Sep-19 110 UG/L 0 LP3S042

IL1975030 05-Sep-19 3.5 UG/L 0 LP3S080

IL1975030 05-Sep-19 0 Y 1 UG/L LP3S062

IL1975030 05-Sep-19 0 Y 1 UG/L LP3S068

IL1975030 04-Sep-19 380 UG/L 0 LP3S049

IL1975030 04-Sep-19 210 UG/L 0 LA3S117

IL1975030 04-Sep-19 46 UG/L 0 LP3S082

IL1975030 04-Sep-19 43 UG/L 0 LA3S091

IL1975030 04-Sep-19 43 UG/L 0 LA3S116

IL1975030 04-Sep-19 38 UG/L 0 LA3S086

IL1975030 04-Sep-19 38 UG/L 0 LA3S100

IL1975030 04-Sep-19 34 UG/L 0 LA3S098

IL1975030 04-Sep-19 34 UG/L 0 LP3S058

IL1975030 04-Sep-19 32 UG/L 0 LP3S040

IL1975030 04-Sep-19 30 UG/L 0 LA3S114

IL1975030 04-Sep-19 27 UG/L 0 LA3S110

IL1975030 04-Sep-19 27 UG/L 0 LA3S118

IL1975030 04-Sep-19 26 UG/L 0 LP3S056

IL1975030 04-Sep-19 24 UG/L 0 LA3S089

IL1975030 04-Sep-19 23 UG/L 0 LA3S104

IL1975030 04-Sep-19 21 UG/L 0 LA3S096

IL1975030 04-Sep-19 20 UG/L 0 LP3S048

IL1975030 04-Sep-19 17 UG/L 0 LA3S085

IL1975030 04-Sep-19 15 UG/L 0 LP3S018

IL1975030 04-Sep-19 13 UG/L 0 LP1A119

IL1975030 04-Sep-19 13 UG/L 0 LP3S054

IL1975030 04-Sep-19 12 UG/L 0 LA3S092

IL1975030 04-Sep-19 11 UG/L 0 LP3S074

IL1975030 04-Sep-19 9.4 UG/L 0 LP3S070

IL1975030 04-Sep-19 8.9 UG/L 0 LP3S008

IL1975030 04-Sep-19 7.3 UG/L 0 LP3S055

IL1975030 04-Sep-19 4.9 UG/L 0 LA3S107

IL1975030 04-Sep-19 4.5 UG/L 0 LP3S081

IL1975030 04-Sep-19 3.7 UG/L 0 LA3S102

IL1975030 04-Sep-19 3.6 UG/L 0 LP3S015

IL1975030 04-Sep-19 2.3 UG/L 0 LP3S027

IL1975030 04-Sep-19 2.1 UG/L 0 LP3S078

IL1975030 04-Sep-19 1.9 UG/L 0 LA3S090

IL1975030 04-Sep-19 1.9 UG/L 0 LA3S112

IL1975030 04-Sep-19 1.6 UG/L 0 LP3S011

IL1975030 04-Sep-19 1.5 UG/L 0 LP3S073

IL1975030 04-Sep-19 1.2 UG/L 0 LP3S019

IL1975030 04-Sep-19 0 Y 1 UG/L LA3S088

REDACTED R 000573
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IL1975030 04-Sep-19 0 Y 1 UG/L LA3S094

IL1975030 04-Sep-19 0 Y 1 UG/L LA3S101

IL1975030 04-Sep-19 0 Y 1 UG/L LA3S103

IL1975030 04-Sep-19 0 Y 1 UG/L LA3S106

IL1975030 04-Sep-19 0 Y 1 UG/L LA3S108

IL1975030 04-Sep-19 0 Y 1 UG/L LA3S113

IL1975030 04-Sep-19 0 Y 1 UG/L LP1A122

IL1975030 04-Sep-19 0 Y 1 UG/L LP3S002

IL1975030 04-Sep-19 0 Y 1 UG/L LP3S009

IL1975030 04-Sep-19 0 Y 1 UG/L LP3S028

IL1975030 04-Sep-19 0 Y 1 UG/L LP3S046

IL1975030 04-Sep-19 0 Y 1 UG/L LP3S051

IL1975030 04-Sep-19 0 Y 1 UG/L LP3S079

IL1975030 03-Sep-19 3.7 UG/L 0 LA3S097

IL1975030 02-Sep-19 13 UG/L 0 LA3S087

IL1975030 29-Aug-19 4.7 UG/L 0 LA3S093

IL1975030 28-Aug-19 0 Y 1 UG/L LP3S063

IL1975030 25-Aug-19 21 UG/L 0 LA3S097

IL1975030 25-Aug-19 1.6 UG/L 0 LA3S099

IL1975030 25-Aug-19 0 Y 1 UG/L LP3S066

IL1975030 24-Aug-19 410 UG/L 0 LA3S114

IL1975030 24-Aug-19 0 Y 1 UG/L LP3S028

IL1975030 22-Aug-19 0 Y 1 UG/L LP3S033

IL1975030 21-Aug-19 10 UG/L 0 LA3S089

IL1975030 21-Aug-19 6.3 UG/L 0 LA3S107

IL1975030 21-Aug-19 0 Y 1 UG/L LA3S101

IL1975030 21-Aug-19 0 Y 1 UG/L LP3S062

IL1975030 21-Aug-19 0 Y 1 UG/L LP3S076

IL1975030 20-Aug-19 430 UG/L 0 LP3S049

IL1975030 20-Aug-19 200 UG/L 0 LA3S091

IL1975030 20-Aug-19 160 UG/L 0 LA3S117

IL1975030 20-Aug-19 85 UG/L 0 LP3S035

IL1975030 20-Aug-19 83 UG/L 0 LP3S042

IL1975030 20-Aug-19 76 UG/L 0 LP3S074

IL1975030 20-Aug-19 70 UG/L 0 LA3S118

IL1975030 20-Aug-19 53 UG/L 0 LP3S044

IL1975030 20-Aug-19 49 UG/L 0 LP3S082

IL1975030 20-Aug-19 41 UG/L 0 LP3S070

IL1975030 20-Aug-19 34 UG/L 0 LP3S056

IL1975030 20-Aug-19 31 UG/L 0 LA3S104

IL1975030 20-Aug-19 31 UG/L 0 LA3S110

IL1975030 20-Aug-19 29 UG/L 0 LP3S018

IL1975030 20-Aug-19 29 UG/L 0 LP3S040

IL1975030 20-Aug-19 26 UG/L 0 LP3S048

IL1975030 20-Aug-19 25 UG/L 0 LA3S116

IL1975030 20-Aug-19 22 UG/L 0 LA3S086

REDACTED R 000574
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IL1975030 20-Aug-19 22 UG/L 0 LP3S058

IL1975030 20-Aug-19 21 UG/L 0 LP3S037

IL1975030 20-Aug-19 18 UG/L 0 LA3S096

IL1975030 20-Aug-19 18 UG/L 0 LA3S102

IL1975030 20-Aug-19 16 UG/L 0 LP1A119

IL1975030 20-Aug-19 16 UG/L 0 LP3S008

IL1975030 20-Aug-19 13 UG/L 0 LP3S054

IL1975030 20-Aug-19 10 UG/L 0 LP3S011

IL1975030 20-Aug-19 9.3 UG/L 0 LP3S013

IL1975030 20-Aug-19 9.2 UG/L 0 LP3S081

IL1975030 20-Aug-19 8 UG/L 0 LA3S090

IL1975030 20-Aug-19 6.6 UG/L 0 LA3S092

IL1975030 20-Aug-19 6 UG/L 0 LA3S112

IL1975030 20-Aug-19 5.9 UG/L 0 LA3S088

IL1975030 20-Aug-19 5.2 UG/L 0 LP3S059

IL1975030 20-Aug-19 5 UG/L 0 LP3S015

IL1975030 20-Aug-19 4.5 UG/L 0 LP3S046

IL1975030 20-Aug-19 4.2 UG/L 0 LA3S094

IL1975030 20-Aug-19 3.4 UG/L 0 LP3S055

IL1975030 20-Aug-19 3.2 UG/L 0 LP3S078

IL1975030 20-Aug-19 1.7 UG/L N 1 CC01

IL1975030 20-Aug-19 1.1 UG/L 0 LA3S099

IL1975030 20-Aug-19 1.1 UG/L 0 LP3S027

IL1975030 20-Aug-19 1 UG/L 0 LA3S113

IL1975030 20-Aug-19 0 Y 1 UG/L LA3S100

IL1975030 20-Aug-19 0 Y 1 UG/L LA3S103

IL1975030 20-Aug-19 0 Y 1 UG/L LA3S106

IL1975030 20-Aug-19 0 Y 1 UG/L LA3S108

IL1975030 20-Aug-19 0 Y 1 UG/L LP3S002

IL1975030 20-Aug-19 0 Y 1 UG/L LP3S009

IL1975030 20-Aug-19 0 Y 1 UG/L LP3S020

IL1975030 20-Aug-19 0 Y 1 UG/L LP3S051

IL1975030 20-Aug-19 0 Y 1 UG/L LP3S068

IL1975030 20-Aug-19 0 Y 1 UG/L LP3S073

IL1975030 20-Aug-19 0 Y 1 UG/L LP3S079

IL1975030 20-Aug-19 0 Y 1 UG/L LP3S080

IL1975030 10-Aug-19 0 Y 1 UG/L LP3S047

IL1975030 09-Aug-19 24 UG/L 0 LP3S015

IL1975030 09-Aug-19 0 Y 1 UG/L LP1A122

IL1975030 08-Aug-19 61 UG/L 0 LA3S089

IL1975030 07-Aug-19 180 UG/L 0 LA3S104

IL1975030 07-Aug-19 61 UG/L 0 LA3S086

IL1975030 07-Aug-19 14 UG/L 0 LA3S087

IL1975030 07-Aug-19 4.7 UG/L 0 LA3S106

IL1975030 07-Aug-19 2.8 UG/L 0 LP3S019

IL1975030 07-Aug-19 1.4 UG/L 0 LA3S096

REDACTED R 000575
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IL1975030 07-Aug-19 0 Y 1 UG/L LA3S095

IL1975030 07-Aug-19 0 Y 1 UG/L LP3S055

IL1975030 07-Aug-19 0 Y 1 UG/L LP3S062

IL1975030 07-Aug-19 0 Y 1 UG/L LP3S066

IL1975030 07-Aug-19 0 Y 1 UG/L LP3S068

IL1975030 06-Aug-19 200 UG/L 0 LP3S035

IL1975030 06-Aug-19 200 UG/L 0 LP3S059

IL1975030 06-Aug-19 180 UG/L 0 LP3S042

IL1975030 06-Aug-19 170 UG/L 0 LA3S117

IL1975030 06-Aug-19 160 UG/L 0 LP3S049

IL1975030 06-Aug-19 130 UG/L 0 LA3S091

IL1975030 06-Aug-19 100 UG/L 0 LP3S074

IL1975030 06-Aug-19 87 UG/L 0 LP3S082

IL1975030 06-Aug-19 78 UG/L 0 LP3S070

IL1975030 06-Aug-19 65 UG/L 0 LA3S116

IL1975030 06-Aug-19 60 UG/L 0 LA3S110

IL1975030 06-Aug-19 54 UG/L 0 LA3S085

IL1975030 06-Aug-19 54 UG/L 0 LP3S037

IL1975030 06-Aug-19 51 UG/L 0 LP3S081

IL1975030 06-Aug-19 44 UG/L 0 LP3S008

IL1975030 06-Aug-19 44 UG/L 0 LP3S058

IL1975030 06-Aug-19 43 UG/L 0 LA3S092

IL1975030 06-Aug-19 40 UG/L 0 LP3S044

IL1975030 06-Aug-19 37 UG/L 0 LP3S040

IL1975030 06-Aug-19 35 UG/L 0 LP3S048

IL1975030 06-Aug-19 34 UG/L 0 LP3S078

IL1975030 06-Aug-19 30 UG/L 0 LA3S102

IL1975030 06-Aug-19 25 UG/L 0 LP3S028

IL1975030 06-Aug-19 19 UG/L 0 LP3S013

IL1975030 06-Aug-19 19 UG/L 0 LP3S056

IL1975030 06-Aug-19 15 UG/L 0 LA3S090

IL1975030 06-Aug-19 14 UG/L 0 LA3S118

IL1975030 06-Aug-19 9.6 UG/L 0 LA3S107

IL1975030 06-Aug-19 9.6 UG/L 0 LP3S027

IL1975030 06-Aug-19 9.2 UG/L 0 LA3S112

IL1975030 06-Aug-19 7.7 UG/L 0 LA3S113

IL1975030 06-Aug-19 6.5 UG/L 0 LP3S050

IL1975030 06-Aug-19 6.4 UG/L 0 LA3S094

IL1975030 06-Aug-19 5.2 UG/L 0 LP3S046

IL1975030 06-Aug-19 3.6 UG/L 0 LP1A119

IL1975030 06-Aug-19 2.9 UG/L 0 LA3S103

IL1975030 06-Aug-19 2 UG/L 0 LA3S101

IL1975030 06-Aug-19 1.9 UG/L 0 LP3S063

IL1975030 06-Aug-19 1.5 UG/L 0 LP3S080

IL1975030 06-Aug-19 1.3 UG/L 0 LA3S096

IL1975030 06-Aug-19 1.1 UG/L 0 LP3S073

REDACTED R 000576
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IL1975030 06-Aug-19 1 UG/L 0 LP3S013

IL1975030 06-Aug-19 0 Y 1 UG/L CC01

IL1975030 06-Aug-19 0 Y 1 UG/L LA3S088

IL1975030 06-Aug-19 0 Y 1 UG/L LA3S097

IL1975030 06-Aug-19 0 Y 1 UG/L LA3S100

IL1975030 06-Aug-19 0 Y 1 UG/L LA3S108

IL1975030 06-Aug-19 0 Y 1 UG/L LP3S002

IL1975030 06-Aug-19 0 Y 1 UG/L LP3S011

IL1975030 06-Aug-19 0 Y 1 UG/L LP3S020

IL1975030 06-Aug-19 0 Y 1 UG/L LP3S051

IL1975030 06-Aug-19 0 Y 1 UG/L LP3S077

IL1975030 06-Aug-19 0 Y 1 UG/L LP3S079

IL1975030 30-Jul-19 120 UG/L 0 LP3S037

IL1975030 26-Jul-19 800 UG/L 0 LP3S042

IL1975030 26-Jul-19 0 Y 1 UG/L LA3S095

IL1975030 25-Jul-19 23 UG/L 0 LA3S086

IL1975030 25-Jul-19 5.1 UG/L 0 LP3S071

IL1975030 24-Jul-19 460 UG/L 0 LA3S098

IL1975030 24-Jul-19 110 UG/L 0 LA3S110

IL1975030 24-Jul-19 37 UG/L 0 LA3S107

IL1975030 24-Jul-19 32 UG/L 0 LA3S087

IL1975030 24-Jul-19 27 UG/L 0 LA3S092

IL1975030 24-Jul-19 16 UG/L 0 LA3S089

IL1975030 24-Jul-19 14 UG/L 0 LA3S117

IL1975030 24-Jul-19 14 UG/L 0 LP3S013

IL1975030 24-Jul-19 4.7 UG/L 0 LA3S116

IL1975030 24-Jul-19 2.3 UG/L 0 LP3S055

IL1975030 24-Jul-19 0 Y 1 UG/L LA3S088

IL1975030 24-Jul-19 0 Y 1 UG/L LP3S002

IL1975030 23-Jul-19 3100 UG/L 0 LP3S049

IL1975030 23-Jul-19 220 UG/L 0 LA3S091

IL1975030 23-Jul-19 190 UG/L 0 LA3S085

IL1975030 23-Jul-19 170 UG/L 0 LA3S097

IL1975030 23-Jul-19 150 UG/L 0 LP3S081

IL1975030 23-Jul-19 130 UG/L 0 LP3S074

IL1975030 23-Jul-19 120 UG/L 0 LP3S015

IL1975030 23-Jul-19 120 UG/L 0 LP3S040

IL1975030 23-Jul-19 120 UG/L 0 LP3S059

IL1975030 23-Jul-19 110 UG/L 0 LP3S082

IL1975030 23-Jul-19 89 UG/L 0 LP3S044

IL1975030 23-Jul-19 87 UG/L 0 LP3S008

IL1975030 23-Jul-19 86 UG/L 0 LA3S118

IL1975030 23-Jul-19 85 UG/L 0 LP3S035

IL1975030 23-Jul-19 84 UG/L 0 LA3S113

IL1975030 23-Jul-19 77 UG/L 0 LA3S094

IL1975030 23-Jul-19 74 UG/L 0 LP3S058

REDACTED R 000577
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IL1975030 23-Jul-19 60 UG/L 0 LA3S104

IL1975030 23-Jul-19 60 UG/L 0 LP3S048

IL1975030 23-Jul-19 54 UG/L 0 LP3S054

IL1975030 23-Jul-19 48 UG/L 0 LA3S101

IL1975030 23-Jul-19 46 UG/L 0 LP3S070

IL1975030 23-Jul-19 44 UG/L 0 LA3S100

IL1975030 23-Jul-19 43 UG/L 0 LA3S102

IL1975030 23-Jul-19 39 UG/L 0 LP3S078

IL1975030 23-Jul-19 31 UG/L 0 LP3S056

IL1975030 23-Jul-19 23 UG/L 0 LP3S051

IL1975030 23-Jul-19 22 UG/L 0 LP3S011

IL1975030 23-Jul-19 17 UG/L 0 LP3S046

IL1975030 23-Jul-19 12 UG/L 0 LA3S112

IL1975030 23-Jul-19 7.3 UG/L 0 LP3S068

IL1975030 23-Jul-19 6.9 UG/L 0 LP1A119

IL1975030 23-Jul-19 6 UG/L 0 LP3S080

IL1975030 23-Jul-19 4.7 UG/L 0 LP3S019

IL1975030 23-Jul-19 3.9 UG/L 0 LA3S103

IL1975030 23-Jul-19 3 UG/L 0 LP3S062

IL1975030 23-Jul-19 2.6 UG/L 0 LA3S108

IL1975030 23-Jul-19 2.4 UG/L 0 LA3S093

IL1975030 23-Jul-19 1.4 UG/L 0 LP3S073

IL1975030 23-Jul-19 1.2 UG/L 0 LP3S050

IL1975030 23-Jul-19 1.1 UG/L 0 LP3S076

IL1975030 23-Jul-19 0 Y 1 UG/L LA3S096

IL1975030 23-Jul-19 0 Y 1 UG/L LA3S106

IL1975030 23-Jul-19 0 Y 1 UG/L LP3S009

IL1975030 23-Jul-19 0 Y 1 UG/L LP3S027

IL1975030 23-Jul-19 0 Y 1 UG/L LP3S028

IL1975030 23-Jul-19 0 Y 1 UG/L LP3S047

IL1975030 23-Jul-19 0 Y 1 UG/L LP3S066

IL1975030 23-Jul-19 0 Y 1 UG/L LP3S079

IL1975030 16-Jul-19 18 UG/L 0 LP1A119

IL1975030 14-Jul-19 22 UG/L 0 LP1A121

IL1975030 13-Jul-19 16 UG/L 0 LA3S112

IL1975030 13-Jul-19 0 Y 1 UG/L LA3S106

IL1975030 12-Jul-19 34 UG/L 0 LA3S087

IL1975030 11-Jul-19 55 UG/L 0 LA3S092

IL1975030 11-Jul-19 0 Y 1 UG/L LP3S077

IL1975030 10-Jul-19 460 UG/L 0 LA3S091

IL1975030 10-Jul-19 130 UG/L 0 LA3S104

IL1975030 10-Jul-19 85 UG/L 0 LP3S071

IL1975030 10-Jul-19 55 UG/L 0 LA3S110

IL1975030 10-Jul-19 13 UG/L 0 LP3S050

IL1975030 10-Jul-19 3.7 UG/L 0 LP3S076

IL1975030 10-Jul-19 0 Y 1 UG/L LP3S062
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IL1975030 09-Jul-19 3900 UG/L 0 LP3S042

IL1975030 09-Jul-19 1800 UG/L 0 LP3S081

IL1975030 09-Jul-19 860 UG/L 0 LP3S049

IL1975030 09-Jul-19 370 UG/L 0 LP3S059

IL1975030 09-Jul-19 230 UG/L 0 LP3S044

IL1975030 09-Jul-19 210 UG/L 0 LA3S085

IL1975030 09-Jul-19 200 UG/L 0 LP3S035

IL1975030 09-Jul-19 190 UG/L 0 LA3S113

IL1975030 09-Jul-19 180 UG/L 0 LP3S028

IL1975030 09-Jul-19 140 UG/L 0 LP3S070

IL1975030 09-Jul-19 140 UG/L 0 LP3S074

IL1975030 09-Jul-19 140 UG/L 0 LP3S082

IL1975030 09-Jul-19 120 UG/L 0 LP3S054

IL1975030 09-Jul-19 110 UG/L 0 LA3S096

IL1975030 09-Jul-19 110 UG/L 0 LP3S040

IL1975030 09-Jul-19 110 UG/L 0 LP3S048

IL1975030 09-Jul-19 89 UG/L 0 LP3S058

IL1975030 09-Jul-19 84 UG/L 0 LP3S008

IL1975030 09-Jul-19 81 UG/L 0 LP3S068

IL1975030 09-Jul-19 77 UG/L 0 LP3S078

IL1975030 09-Jul-19 76 UG/L 0 LP3S015

IL1975030 09-Jul-19 63 UG/L 0 LP3S011

IL1975030 09-Jul-19 55 UG/L 0 LP3S056

IL1975030 09-Jul-19 41 UG/L 0 LA3S089

IL1975030 09-Jul-19 24 UG/L 0 LA3S117

IL1975030 09-Jul-19 18 UG/L 0 LP3S046

IL1975030 09-Jul-19 12 UG/L 0 LA3S107

IL1975030 09-Jul-19 12 UG/L 0 LP3S027

IL1975030 09-Jul-19 9.5 UG/L 0 LA3S097

IL1975030 09-Jul-19 7.5 UG/L 0 LP3S055

IL1975030 09-Jul-19 7.3 UG/L 0 LP3S079

IL1975030 09-Jul-19 7.1 UG/L 0 LA3S098

IL1975030 09-Jul-19 5 UG/L 0 LP3S073

IL1975030 09-Jul-19 2.3 UG/L 0 LA3S101

IL1975030 09-Jul-19 2 UG/L 0 LA3S116

IL1975030 09-Jul-19 1.6 UG/L 0 LP3S080

IL1975030 09-Jul-19 1.5 UG/L 0 LA3S090

IL1975030 09-Jul-19 1.5 UG/L 0 LP3S009

IL1975030 09-Jul-19 1.5 UG/L 0 LP3S066

IL1975030 09-Jul-19 1.4 UG/L 0 LA3S108

IL1975030 09-Jul-19 0 Y 1 UG/L LA3S088

IL1975030 09-Jul-19 0 Y 1 UG/L LP3S002

IL1975030 09-Jul-19 0 Y 1 UG/L LP3S047

IL1975030 09-Jul-19 0 Y 1 UG/L LP3S063

IL1975030 08-Jul-19 440 UG/L 0 LP3S074

IL1975030 08-Jul-19 100 UG/L 0 LP3S037
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IL1975030 08-Jul-19 5.3 UG/L 0 LP3S013

IL1975030 03-Jul-19 92 UG/L 0 LP1A005

IL1975030 03-Jul-19 55 UG/L 0 LP3S011

IL1975030 03-Jul-19 5.2 UG/L 0 LP3S073

IL1975030 03-Jul-19 3.4 UG/L 0 LP3S055

IL1975030 03-Jul-19 1.2 UG/L 0 LP3S013

IL1975030 03-Jul-19 0 Y 1 UG/L LP1A052

IL1975030 03-Jul-19 0 Y 1 UG/L LP3S009

IL1975030 03-Jul-19 0 Y 1 UG/L LP3S020

IL1975030 03-Jul-19 0 Y 1 UG/L LP3S050

IL1975030 03-Jul-19 0 Y 1 UG/L LP3S063

IL1975030 03-Jul-19 0 Y 1 UG/L LP3S076

IL1975030 02-Jul-19 480 UG/L 0 LP3S049

IL1975030 02-Jul-19 350 UG/L 0 LP3S081

IL1975030 02-Jul-19 240 UG/L 0 LP3S070

IL1975030 02-Jul-19 220 UG/L 0 LP3S044

IL1975030 02-Jul-19 170 UG/L 0 LP3S082

IL1975030 02-Jul-19 150 UG/L 0 LP3S042

IL1975030 02-Jul-19 130 UG/L 0 LP3S059

IL1975030 02-Jul-19 130 UG/L 0 LP3S078

IL1975030 02-Jul-19 83 UG/L 0 LP3S058

IL1975030 02-Jul-19 73 UG/L 0 LP3S084

IL1975030 02-Jul-19 66 UG/L 0 LP3S048

IL1975030 02-Jul-19 52 UG/L 0 LP3S008

IL1975030 02-Jul-19 52 UG/L 0 LP3S056

IL1975030 02-Jul-19 35 UG/L 0 LP3S080

IL1975030 02-Jul-19 22 UG/L 0 LP3S068

IL1975030 02-Jul-19 19 UG/L 0 LP3S054

IL1975030 02-Jul-19 18 UG/L 0 LP3S015

IL1975030 02-Jul-19 8 UG/L 0 LP3S027

IL1975030 02-Jul-19 7.2 UG/L 0 LP3S046

IL1975030 02-Jul-19 5.4 UG/L 0 LP3S035

IL1975030 02-Jul-19 3.3 UG/L 0 LP3S079

IL1975030 02-Jul-19 0 Y 1 UG/L LP3S002

IL1975030 02-Jul-19 0 Y 1 UG/L LP3S028

IL1975030 02-Jul-19 0 Y 1 UG/L LP3S062

IL1975030 02-Jul-19 0 Y 1 UG/L LP3S066

IL1975030 02-Jul-19 0 Y 1 UG/L LP3S077

IL1975030 02-Jul-19 0 Y 1 UG/L LP3S083

IL1975030 01-Jul-19 40 UG/L 0 LP3S037
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From: Cook, David  
Sent: Friday, November 5, 2021 8:23 AM 
To: Sofat, Sanjay <Sanjay.Sofat@Illinois.gov>; Brown, Michael L. <Michael.L.Brown@Illinois.gov>; Vance, 
Steve <STEVE.VANCE@Illinois.gov>; Reed, Mary F <MARY.F.REED@Illinois.gov>; Roubitchek, Mike 
<Mike.Roubitchek@Illinois.gov>; Larsen, Jenny <Jenny.Larsen@illinois.gov> 
Subject: FW: Aqua IL - Kankakee River nitrate data and Iroquois River nitrate data 
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StationGoc WaterbodyName Co ll ection[ Go llectionl MethodGo,Analyte Res ult Res ultUnits 
FL-02 IROOUOIS RIVER 3/8/2021 11 :50:00 353.2 Inorganic nitrogen (nitrate and nitrite) 6.38 mg.fl 
FL-02 IROOUOIS RIVER 4/12/2021 12:30:00 353.2 Inorganic nitrogen_(nitrate and nitrite) 5.02 mg/I 
FL-02 IROOUOIS RIVER 5/24/2021 11:00:00 353.2 Inorganic nitrogen (nitrate and nitrite) 8.17 mg/I 
FL-02 IIROOUOIS RIVER '6/21/2021 11 :45:00 353.2 Inorganic nitrogen (nitrate and nitrite) 6.38 mg.fl 

■ 
FL-02 IROOUOIS RIVER 7/27/2021 11 :40:00 353.2 Inorganic nitrogen (nitrate and nitrite) 3.4 mg/I 
FL-02 IROOUOIS RIVER 8/30/2021 11 :45:00 353.2 Inorganic nitrogen (nitrate and nitrite) ND mg/I 

,.. C \, I.I C r u n I ,J 

Actlvl tan D te Actlvi Stan Time t nTl rln Loe Location Characteristic N me esult Val esult Uni ult Com tic IMetli 
05-29-2013 100000'1M CST FL-02 Iroquois River lnotganic nitrogen (nitrate and nitrite) 18.3 mg/I 53 2 
04-16-2013 9.14 00 '1M CST Fl-02 Iroquois River Inorganic nitrogen (nitrate and rntnte) '16 3 mg/I ~532 
05-17-2004 91500/.M CST FL-02 Iroquois River Inorganic nrtrogen (nitrate and nitrite) '15 3 mg/I ~532 
06-20-2000 1l35 00 f.M CDT Fl-02 Iroquois River Inorganic nrtrogen (nitrate and nitrite) '15 mg,1 LAB 
05-29-2001 1·50 00 P COT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) '15 mgJI LAB 
05-20-2010 115200'1M CST FL-02 Iroquois Rivet lnotganic nitrogen (nitrate and nitrite) '15 mg/I y ~53.2 
05-21-2014 8 45 00 '1M CST Fl-02 Iroquois Rivet Inorganic nitrogen (nitrate and n,tnte) '14 6 mg,1 ~53 2 
05-24-2000 1'00:00PM CDT FL-02 Iroquois River Inorganic nitrogen (rntrate and rntnte) '14 mgJ1 LAB 
03-12-2013 10.35 00 f.M CST Fl-02 Iroquois River Inorganic nrtrogen (nitrate and mtnte) '13 7 mgJ1 ~53 2 
06-27-2016 10 40 00 '1M CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) '13 3 mg,1 isJ 2 
05-23-2006 12 30 00 PM CST FL-02 Iroquois River lnotganic nitrogen (nitrate and nitnte) '12 mg/I ~53 2 
02-15-2001 12 15 00 PM CST Fl-02 Iroquois Rivet Inorganic nitrogen (nitrate and nitnte) '12 mg,1 LAB 
03..08-1999 11.30 00 f.M CST FL..02 Iroquois River Inorganic nrtrogen (nitrate and nitrite) '11 mgJ1 LAB 
03-10-2004 9.00 00 f.M CST Fl-02 Iroquois River Inorganic nrtrogen (nitrate and nitrite) '11 mg,1 y ~532 
05-18-2011 10 40 00 '1M CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitnte) '11 mg,1 ~532 
06-24-2014 9 05 00 '1M CST FL-02 Iroquois Rivet lnotganic nitrogen (nitrate and nitrite) '10 8 mgJI ~53.2 
01-15-2013 9 0-I 00 '1M CST FL-02 ltoqu01s Rivet lnotganic nitrogen (nitrate and n,tnte) '10.5 mg/I ~532 
06-26-2003 8·45 00 f.M CST FL-02 Iroquois River Inorganic nitrogen (rntrate and rntnte) '10.3 mgJ1 J1 J3.J4 ~532 
03.02-2011 10.00 00 f.M CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nrtnte) '10 3 mgJ1 ~532 
05-22-2003 915 00 f.M CST FL-02 Iroquois R~1r Inorganic nitrogen (nitrate and nitrite) '10 2 mgJ1 J1 ,J3,J4 i53 2 
04-24-2001 1100 00 '1M COT FL-02 Iroquois River Inorganic nitrogen (nitrate and nnnte) '10 mgn LAB 
06-24-2013 9 00 00 '1M CST Fl-02 Iroquois Rivet lnotganic nitrogen (nitrate and nitnte) '10 mg,1 ~532 
05-23-2012 9.0-1.00 f.M CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitnte) \ .88 mgJ1 ~53.2 
06-26-2001 11.30 00 f.M CDT Fl-02 Iroquois River Inorganic nrtrogen (nitrate and nrtrite) ~ 7 mgJ1 LAB 
07-06-2011 9 25 00 f.M CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) ~ 68 mgJ1 ~53 2 
04-11-2006 105 OOPM CST FL-02 Iroquois Rivet lnotganic nnrogen (Ollrate and nitrite) ~.61 mgJI ~53.2 
05-14-2019 2 OOOOPM CDT FL-02 lroqu01s Rivet Inorganic nitrogen (nitrate and n1tnte) ~ 52 mg,1 ~53.2 
12-11,2003 9.45 00 f.M CST FL-02 Iroquois River Inorganic nitrogen (nitrate and mtnte) ~.24 ~ J1 J3,J4 ~53 2 
04.17.2002 8·00 00 f.M CDT Fl-02 Iroquois River Inorganic nrtrogen (nitrate and nitnte) \ mgJ1 LAB 
04-15-2003 12 25 00 PM CST Fl-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) i 94 ~ J1 ,J3,J4 i532 
1? n, .,nn, i ·MMCJl'~T i=1 n., l,"1111,..,,. Da.M'll.1 l""'""'"'-;,. ,ufrAA1u, l11 lt, ... A "11\,f ,.._,tftt"\ I 0 ..... n "i,,., 



 
 

 
 
 
From: Cook, David  
Sent: Thursday, November 4, 2021 12:25 PM 
To: Sofat, Sanjay <Sanjay.Sofat@Illinois.gov>; Brown, Michael L. <Michael.L.Brown@Illinois.gov>; Vance, 
Steve <STEVE.VANCE@Illinois.gov>; Reed, Mary F <MARY.F.REED@Illinois.gov>; Roubitchek, Mike 
<Mike.Roubitchek@Illinois.gov>; Larsen, Jenny <Jenny.Larsen@illinois.gov> 
Subject: Aqua IL - Kankakee River nitrate data 
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Station Co c Wate rbo dyN ame Co llection[ Co ll ectionl MethodC01 Analyte 
F-02 KANKAKEE RIVER 3/8/2021 13:00:00 353.2 Inorgan ic nitrogen {nitrate and nitrite) 
F-02 KANKAKEE RIVER 4/12/2021 13:30:00 353.2 Inorgan ic nitrogen {nitrate and nitrite) 
F-02 KANKAKEE RIVER 5/24/2021 12:00:00 353.2 Inorgan ic nitrogen {nitrate and nitrite) 
F-02 KANKAKEE RIVER '6/21 /2021 12:45:00 353.2 Inorgan ic nitrogen {nitrate and nitrite) 
F-02 KANKAKEE RIVER 7/27/2021 12:55:00 353.2 Inorgan ic nitrogen {nitrate and nitrite) 
F-02 KANKAKEE RIVER 8/30/2021 13:00:00 353.2 Inorgan ic nitrogen {nitrate and nitrite) 

I I I 

IU 

I!] 

® 

mon 

Resu lt Resu ltUnit Qualifier 
2.72 mg.fl 
1.32 mg.fl 

1.1 mg.fl Y 
1.11 mg.fl 
1.04 mg.fl 

0.788 mg.fl 



I added the first two tabs and copied just the nitrate data for the Kankakee River. Looking at Google 
Earth, the sample point is approximately 14.5 river miles upstream of the water plant. There are 400 
total data points for nitrate. The highest ones are copied below. 
 

 
 

 
 
 
 
From: Good, Gregg <Gregg.Good@Illinois.gov>  
Sent: Thursday, November 4, 2021 9:01 AM 
To: Cook, David <DAVID.COOK@Illinois.gov> 
Cc: Cain, Missy <Missy.Cain@Illinois.gov> 
Subject: FW: F-02 data  
 

David, before looking too much at the legacy (pre-1999) dataset, see my note to 
the lab below.  I just want to make sure that what I’m telling you below is 
100%accurate.  I’m 99% sure it is, but….. 
 
Tom responded and said he’d get us an answer tomorrow.   

R 000583

C D E 
Res u It Val P'aram Start Date 

6.50 I 630 512811986 
---■ 

'6.30 630 214/1981 
5.90 630 5/11 /1981 
5.20 630 412/1980 
4.80 16,30 4/2/1980 
4.80 630 5130/1989 
4.60 630 iG/23/1987 
4.60 630 1/13/1989 
4.50 630 413/1989 
4.40 630 3/10/1980 
4.40 630 11 /2'0/19,911 
4.30 16,30 5/29/1984 
4.20 16,30 4/411988 
,1 1n ,i:::,n 11 1')'~ 11 QQ~ 

Activi 
01-15- ! % .3 m .fl 

---■ 05,-2~ , 9 11 m_gl l 
06,-27-2016 '8 . 77 mgl l 
02-1~2001 '°5 .'6 mg.fl 
04-1i6~2013 '5 .54 mg.fl 
03,-W-2004 '4. .79 mg.fl 
06,-20L2000 '4. .2 mg.fl 
06,-2~201 3 '4. .02 mg.fl 
03-12-201 3 '3 .86 ~ .fl 
10L17-2001 '3 .8 m_gl l 
11 -05-2018 '3 .47 mgl l 
05-17-2004 '3 .15 ma.fl 



 
______________ 

 

Gregg Good, Manager 

Surface Water Section 

Division of Water Pollution Control 

Illinois Environmental Protection Agency 

1021 North Grand Avenue East 

P.O. Box 19276 

Springfield, Illinois  62794-9276 

Work Phone:  217/782-7028 

Cell Phone:  217/816-4555 

E-mail:  Gregg.Good@Illinois.gov 

 
From: Good, Gregg  
Sent: Thursday, November 4, 2021 8:48 AM 
To: Weiss, Tom <Tom.Weiss@illinois.gov>; Turpin, Kelly <Kelly.Turpin@Illinois.gov> 
Cc: Cain, Missy <Missy.Cain@Illinois.gov> 
Subject: FW: F-02 data  
 

Tom or Kelly, please see my response below and the attached table. 
 
Question.  Would you agree that the current parameter name “Inorganic Nitrogen 
(nitrate and nitrite)” (used in our 1999 to present data set) equates to the pre-
1999 legacy data set parameter code 630, “NO2&NO3, N-TOTAL”?   
 
Just wanting to make 100% sure those two parameters names and analyses are 
essentially synonymous with each other. 
 
Thanks. 
 
______________ 

 

Gregg Good, Manager 

Surface Water Section 

Division of Water Pollution Control 

Illinois Environmental Protection Agency 

1021 North Grand Avenue East 

P.O. Box 19276 

Springfield, Illinois  62794-9276 

Work Phone:  217/782-7028 

R 000584



Cell Phone:  217/816-4555 

E-mail:  Gregg.Good@Illinois.gov 

 
From: Good, Gregg  
Sent: Thursday, November 4, 2021 8:39 AM 
To: Cain, Missy <Missy.Cain@Illinois.gov>; Cook, David <DAVID.COOK@Illinois.gov>; Sofat, Sanjay 
<Sanjay.Sofat@Illinois.gov> 
Cc: Twait, Scott <Scott.Twait@Illinois.gov> 
Subject: RE: F-02 data  
 

I was just about to hit the “send” button, but Missy beat me to it.  My response 
was going to be: 
 

 In the “Data Table” tab (data from 1999 to present), see Column CI.  Search 
on “Inorganic Nitrogen (nitrate and nitrite).”  

 

 In the “Legacy Data Table” tab (data prior to 1999), see Column L.  Search 
on Parameter Code 630.  In the “Legacy Parameter Code List” tab, note that 
in Column A (row 428), Parameter Code 630 = “NO2&NO3, N-TOTAL.” 

 
______________ 

 

Gregg Good, Manager 

Surface Water Section 

Division of Water Pollution Control 

Illinois Environmental Protection Agency 

1021 North Grand Avenue East 

P.O. Box 19276 

Springfield, Illinois  62794-9276 

Work Phone:  217/782-7028 

Cell Phone:  217/816-4555 

E-mail:  Gregg.Good@Illinois.gov 

 
From: Cain, Missy <Missy.Cain@Illinois.gov>  
Sent: Thursday, November 4, 2021 8:32 AM 
To: Cook, David <DAVID.COOK@Illinois.gov>; Sofat, Sanjay <Sanjay.Sofat@Illinois.gov> 
Cc: Good, Gregg <Gregg.Good@Illinois.gov>; Twait, Scott <Scott.Twait@Illinois.gov> 
Subject: RE: F-02 data  
 
David, 
 
I’m sorry. I know these tables are not straight-forward.  I’ll try to help as much as I can. 

R 000585



 
I included all parameter data in these tables so you could see what we have and pick and choose what 
you would like to use.   
 
In the Data Table tab, the Characteristic Name column (column CL) is where you would look for the 
parameter name nitrate or any other variations of that name that may have been used.  
 
The legacy data isn’t as clear. In the Legacy Data Table tab, the Param column (column L) contains a 
pcode which represents a parameter name.  The definitions of the pcodes can be found in the Legacy 
Parameter Code List tab under the Parameter No. column (column A).   
 
Again, I didn’t filter the data for any particular analytes for the data in either tab so that I could give you 
what we have stored and not miss anything you might be interested in.  Also, I’m not totally familiar 
with all the variations of the analyte names that could mean the same thing. 
 
I hope this helps. 
 
Missy 
 
 
From: Cook, David <DAVID.COOK@Illinois.gov>  
Sent: Thursday, November 4, 2021 8:07 AM 
To: Cain, Missy <Missy.Cain@Illinois.gov>; Sofat, Sanjay <Sanjay.Sofat@Illinois.gov> 
Cc: Good, Gregg <Gregg.Good@Illinois.gov>; Twait, Scott <Scott.Twait@Illinois.gov> 
Subject: RE: F-02 data  
 
Which tab and column have the nitrate data? 
 
From: Cain, Missy <Missy.Cain@Illinois.gov>  
Sent: Wednesday, November 3, 2021 2:40 PM 
To: Sofat, Sanjay <Sanjay.Sofat@Illinois.gov> 
Cc: Good, Gregg <Gregg.Good@Illinois.gov>; Twait, Scott <Scott.Twait@Illinois.gov>; Cook, David 
<DAVID.COOK@Illinois.gov> 
Subject: F-02 data  
 

Sanjay, 
 
I’ve attached an Excel file of data for site F-02.  The Data Table 
worksheet has data from 1999 to 2021 and the Legacy Data Table 
worksheet has data prior to 1999.  The Legacy Parameter Code List will 
help cross-reference the parameter codes (pcodes) that are used in the 
Legacy Data Table with parameter names.  You will notice that the 
station referenced in The Legacy Data Table is sometimes F-02 or 
05520500, which is an alternate ID that was used at that time for F-02. 
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I hope this helps.  I am here until 3:00 if you need anything else. 
 
Thanks, 
 
Missy 
 
 
 
State of Illinois - CONFIDENTIALITY NOTICE: The information contained in this communication is 
confidential, may be attorney-client privileged or attorney work product, may constitute inside information 
or internal deliberative staff communication, and is intended only for the use of the addressee. 
Unauthorized use, disclosure or copying of this communication or any part thereof is strictly prohibited 
and may be unlawful. If you have received this communication in error, please notify the sender 
immediately by return e-mail and destroy this communication and all copies thereof, including all 
attachments. Receipt by an unintended recipient does not waive attorney-client privilege, attorney work 
product privilege, or any other exemption from disclosure.  
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Activity Start Date Activity Start TimeActivity Start Time ZoneMonitoring Location IDMonitoring Location Name Characteristic Name Result ValueResult UnitResult CommentAnalytical Method ID
05-29-2013 10:00:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 18.3 mg/l 353.2
04-16-2013 9:14:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 16.3 mg/l 353.2
05-17-2004 9:15:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 15.3 mg/l 353.2
06-20-2000 11:35:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 15 mg/l LAB
05-29-2001 1:50:00 PM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 15 mg/l LAB
05-20-2010 11:52:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 15 mg/l Y 353.2
05-21-2014 8:45:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 14.6 mg/l 353.2
05-24-2000 1:00:00 PM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 14 mg/l LAB
03-12-2013 10:35:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 13.7 mg/l 353.2
06-27-2016 10:40:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 13.3 mg/l 353.2
05-23-2006 12:30:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 12.4 mg/l 353.2
02-15-2001 12:15:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 12 mg/l LAB
03-08-1999 11:30:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 11 mg/l LAB
03-10-2004 9:00:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 11 mg/l Y 353.2
05-18-2011 10:40:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 11 mg/l 353.2
06-24-2014 9:05:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 10.8 mg/l 353.2
01-15-2013 9:04:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 10.5 mg/l 353.2
06-26-2003 8:45:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 10.3 mg/l J1,J3,J4 353.2
03-02-2011 10:00:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 10.3 mg/l 353.2
05-22-2003 9:15:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 10.2 mg/l J1,J3,J4 353.2
04-24-2001 11:00:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 10 mg/l LAB
06-24-2013 9:00:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 10 mg/l 353.2
05-23-2012 9:04:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 9.88 mg/l 353.2
06-26-2001 11:30:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 9.7 mg/l LAB
07-06-2011 9:25:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 9.68 mg/l 353.2
04-11-2006 1:05:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 9.61 mg/l 353.2
05-14-2019 2:00:00 PM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 9.52 mg/l 353.2
12-11-2003 9:45:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 9.24 mg/l J1,J3,J4 353.2
04-17-2002 8:00:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 9 mg/l LAB
04-15-2003 12:25:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 8.94 mg/l J1,J3,J4 353.2
12-07-2005 1:00:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 8.94 mg/l 353.2
04-11-2016 11:00:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 8.88 mg/l 353.2
06-24-2002 11:00:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 8.82 mg/l LAB
06-28-2004 9:45:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 8.81 mg/l 353.2
05-30-2017 10:25:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 8.78 mg/l 353.2
05-13-2008 10:50:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 8.62 mg/l 353.2
03-08-2000 11:00:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 8.5 mg/l LAB
01-21-2004 1:45:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 8.48 mg/l 353.2
01-18-2006 1:50:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 8.42 mg/l 353.2
05-13-2002 3:30:00 PM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 8.3 mg/l LAB
04-16-2004 9:30:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 8.24 mg/l 353.2
07-05-2017 10:30:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 8.24 mg/l 353.2
04-10-2017 10:45:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 8.06 mg/l 353.2
03-07-2016 11:25:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 8.02 mg/l 353.2
04-18-2000 11:30:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 8 mg/l LAB
12-11-2001 2:25:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 8 mg/l LAB
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07-08-2019 12:20:00 PM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 7.92 mg/l 353.2
06-08-2020 11:45:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 7.91 mg/l 353.2
06-08-2010 3:05:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 7.88 mg/l 353.2
03-04-2005 12:05:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 7.8 mg/l 353.2
05-10-2016 9:30:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 7.72 mg/l 353.2
03-01-2006 2:15:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 7.71 mg/l Q 353.2
03-31-1999 1:00:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 7.7 mg/l LAB
04-12-2011 9:35:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 7.67 mg/l 353.2
01-29-2017 2:25:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 7.48 mg/l 353.2
12-11-2018 7:45:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 7.31 mg/l 353.2
06-30-1999 11:00:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 7.3 mg/l LAB
04-03-2019 6:45:00 PM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 7.3 mg/l 353.2
11-28-2006 1:20:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 7.19 mg/l 353.2
04-16-2014 9:00:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 7.03 mg/l 353.2
06-13-2005 9:30:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 7.01 mg/l 353.2
11-04-2004 1:30:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 6.96 mg/l 353.2
04-17-2018 5:00:00 PM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 6.91 mg/l 353.2
03-03-2009 11:35:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 6.84 mg/l 353.2
01-23-2002 2:30:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 6.7 mg/l LAB
11-23-2015 1:15:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 6.7 mg/l 353.2
03-07-2017 11:00:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 6.7 mg/l 353.2
03-03-2020 11:40:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 6.59 mg/l 353.2
05-27-2015 11:15:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 6.55 mg/l 353.2
01-17-2007 1:05:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 6.49 mg/l 353.2
11-05-2019 11:20:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 6.39 mg/l 353.2
02-21-2019 11:35:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 6.29 mg/l 353.2
06-26-2018 12:30:00 PM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 6.25 mg/l 353.2
03-05-2012 9:20:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 6.16 mg/l 353.2
06-21-2010 12:00:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 6.03 mg/l 353.2
06-02-2009 12:58:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.88 mg/l 353.2
03-24-2015 10:20:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.88 mg/l 353.2
01-28-2020 11:10:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.85 mg/l 353.2
06-25-2008 11:35:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.84 mg/l 353.2
01-15-2003 10:00:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.82 mg/l J1,J3,J4 353.2
10-30-2003 8:15:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.79 mg/l J1,J3,J4 353.2
01-24-2018 3:30:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.79 mg/l 353.2
03-05-2018 2:15:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.76 mg/l 353.2
08-08-2003 9:45:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.73 mg/l J1,J3,J4 353.2
12-13-2016 11:10:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.72 mg/l 353.2
04-13-2009 10:45:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.67 mg/l 353.2
10-17-2006 1:50:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.62 mg/l 353.2
03-15-2010 1:19:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.58 mg/l 353.2
12-17-2008 12:10:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.5 mg/l 353.2
12-13-2011 9:05:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.5 mg/l 353.2
11-01-2017 2:45:00 PM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.49 mg/l 353.2
02-01-2016 8:55:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.46 mg/l 353.2
01-17-2012 11:19:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.45 mg/l 353.2
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01-27-2015 12:45:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.38 mg/l 353.2
01-22-2009 1:30:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.21 mg/l 353.2
12-18-2009 1:35:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.19 mg/l 353.2
11-06-2012 12:01:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.16 mg/l 353.2
07-22-2015 10:15:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.08 mg/l 353.2
11-06-2018 7:45:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.07 mg/l 353.2
02-10-2010 1:00:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 5.05 mg/l 353.2
04-14-2015 10:15:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 4.95 mg/l 353.2
12-16-2019 11:15:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 4.94 mg/l 353.2
01-13-2005 11:40:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 4.79 mg/l 353.2
03-24-2005 1:20:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 4.74 mg/l 353.2
12-11-2017 3:15:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 4.63 mg/l 353.2
05-20-2005 8:30:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 4.61 mg/l 353.2
04-20-2010 12:35:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 4.5 mg/l 353.2
10-17-2001 2:00:00 PM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 4.4 mg/l LAB
07-29-2014 11:25:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 4.4 mg/l 353.2
12-18-2013 10:59:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 4.38 mg/l 353.2
09-14-2015 1:45:00 PM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 4.38 mg/l 353.2
07-07-2009 11:02:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 4.37 mg/l 353.2
08-05-2002 11:45:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 4.33 mg/l LAB
01-26-2011 7:45:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 4.3 mg/l 353.2
09-13-2016 9:55:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 4.27 mg/l 353.2
12-09-2010 10:15:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 4.2 mg/l 353.2
05-24-1999 11:45:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 4.1 mg/l LAB
05-15-2018 11:45:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 3.91 mg/l 353.2
04-17-2012 11:22:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 3.9 mg/l 353.2
08-07-2017 12:30:00 PM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 3.84 mg/l 353.2
09-16-2004 1:45:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 3.59 mg/l 353.2
11-04-2009 2:35:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 3.5 mg/l 353.2
11-02-2016 10:10:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 3.41 mg/l 353.2
08-06-2001 1:30:00 PM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 3.3 mg/l LAB
02-26-2003 10:00:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 3.18 mg/l J1,J3,J4 353.2
07-13-2020 2:15:00 PM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 3.13 mg/l 353.2
07-13-2020 11:30:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 3.11 mg/l 353.2
09-09-2014 10:05:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 3.06 mg/l 353.2
11-02-2005 12:45:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 3 mg/l 352.1
11-18-2008 12:14:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 2.91 mg/l 353.2
08-11-2015 10:30:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 2.89 mg/l 353.2
08-08-2016 10:00:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 2.83 mg/l 353.2
10-26-2015 12:30:00 PM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 2.8 mg/l 353.2
09-12-2006 1:00:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 2.75 mg/l 353.2
08-16-2000 10:42:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 2.5 mg/l LAB
09-19-2003 8:30:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 2.48 mg/l J1,J3,J4 353.2
07-14-2015 11:15:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 2.45 mg/l 353.2
09-02-2015 10:45:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 2.44 mg/l 353.2
08-09-2004 10:15:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 2.4 mg/l 353.2
09-24-2008 2:15:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 2.38 mg/l 353.2
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08-12-2008 9:45:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 2.3 mg/l 353.2
12-04-2012 9:04:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 2.29 mg/l 353.2
01-25-2021 8:30:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 2.11 mg/l 353.2
03-11-2014 9:30:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 2 mg/l 353.2
11-08-2011 9:35:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 1.84 mg/l 353.2
09-11-2001 11:50:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 1.79 mg/l LAB
09-09-2015 11:35:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 1.55 mg/l 353.2
07-28-1999 FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 1.48 mg/l LAB
09-17-2019 11:20:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 1.41 mg/l 353.2
08-02-2010 12:35:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 1.4 mg/l 353.2
12-11-2002 12:45:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 1.3 mg/l J1,J3,J4 LAB
11-06-2013 10:00:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 1.26 mg/l 353.2
08-10-2011 8:55:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 1.22 mg/l 353.2
12-21-2020 10:45:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 1.21 mg/l 353.2
09-26-2017 11:40:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 1.11 mg/l 353.2
07-28-2005 9:00:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 1.02 mg/l 353.2
09-24-2013 8:45:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.939 mg/l 353.2
08-09-2010 12:24:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.878 mg/l 353.2
08-12-2013 9:00:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.834 mg/l 353.2
09-20-2002 9:15:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.72 mg/l LAB
07-23-2018 10:30:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.692 mg/l 353.2
09-20-2011 9:00:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.622 mg/l 353.2
08-20-2019 11:20:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.536 mg/l 353.2
09-21-2020 11:30:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.489 mg/l 353.2
08-17-2020 11:40:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.46 mg/l 353.2
09-11-2018 10:35:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.45 mg/l 353.2
11-02-2020 11:40:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.362 mg/l 353.2
09-13-2010 12:15:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.349 mg/l 353.2
09-13-2010 1:30:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.342 mg/l 353.2
10-23-2002 9:15:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.3 mg/l J1,J3,J4 LAB
09-18-2012 8:55:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.296 mg/l 353.2
09-15-2000 9:45:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.29 mg/l LAB
10-13-2020 1:30:00 PM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.197 mg/l 353.2
09-15-2005 9:45:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.16 mg/l 353.2
09-21-2009 11:20:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.11 mg/l 353.2
08-07-2012 8:49:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.084 mg/l J 353.2
08-31-1999 11:30:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.08 mg/l LAB
08-14-2009 12:41:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.06 mg/l J 353.2
11-01-2010 9:15:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.049 mg/l J 353.2
07-11-2012 10:35:00 AM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.041 mg/l J 353.2
09-22-1999 12:00:00 PM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) 0.02 mg/l LAB
10-26-1999 11:00:00 AM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) mg/l ND LAB
11-02-2000 2:40:00 PM CST FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) mg/l ND LAB
09-03-2020 12:00:00 PM CDT FL-02 Iroquois River Inorganic nitrogen (nitrate and nitrite) mg/l ND 353.2
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StationCode WaterbodyName CollectionDate CollectionTime MethodCode Analyte Result ResultUnits
FL-02 IROQUOIS RIVER 3/8/2021 11:50:00 353.2 Inorganic nitrogen (nitrate and nitrite) 6.38 mg/l
FL-02 IROQUOIS RIVER 4/12/2021 12:30:00 353.2 Inorganic nitrogen (nitrate and nitrite) 5.02 mg/l
FL-02 IROQUOIS RIVER 5/24/2021 11:00:00 353.2 Inorganic nitrogen (nitrate and nitrite) 8.17 mg/l
FL-02 IROQUOIS RIVER 6/21/2021 11:45:00 353.2 Inorganic nitrogen (nitrate and nitrite) 6.38 mg/l
FL-02 IROQUOIS RIVER 7/27/2021 11:40:00 353.2 Inorganic nitrogen (nitrate and nitrite) 3.4 mg/l
FL-02 IROQUOIS RIVER 8/30/2021 11:45:00 353.2 Inorganic nitrogen (nitrate and nitrite) ND mg/l
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StationCode WaterbodyName CollectionDate CollectionTime MethodCode Analyte Result ResultUnits
FL-02 IROQUOIS RIVER 3/8/2021 11:50:00 353.2 Inorganic nitrogen (nitrate and nitrite) 6.38 mg/l
FL-02 IROQUOIS RIVER 4/12/2021 12:30:00 353.2 Inorganic nitrogen (nitrate and nitrite) 5.02 mg/l
FL-02 IROQUOIS RIVER 5/24/2021 11:00:00 353.2 Inorganic nitrogen (nitrate and nitrite) 8.17 mg/l
FL-02 IROQUOIS RIVER 6/21/2021 11:45:00 353.2 Inorganic nitrogen (nitrate and nitrite) 6.38 mg/l
FL-02 IROQUOIS RIVER 7/27/2021 11:40:00 353.2 Inorganic nitrogen (nitrate and nitrite) 3.4 mg/l
FL-02 IROQUOIS RIVER 8/30/2021 11:45:00 353.2 Inorganic nitrogen (nitrate and nitrite) ND mg/l
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Additional Tabs labeled: Disclaimer, Data Table, Unreviewed 
Data Table, Site Location Information

and Data Qualifiers redacted, as not relied upon
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Activity Start Date Activity Start TimeActivity Start Time ZoneMonitoring Location IDMonitoring Location NameMonitoring Location Type Characteristic Name Result ValueResult UnitResult CommentAnalytical Method ID
01-15-2013 10:00:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 15.3 mg/l 353.2
05-24-1999 10:45:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 11 mg/l LAB
06-27-2016 12:35:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 8.77 mg/l 353.2
02-14-2001 3:30:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 5.6 mg/l LAB
04-16-2013 10:14:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 5.54 mg/l 353.2
03-10-2004 10:00:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 4.79 mg/l Y 353.2
06-20-2000 10:15:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 4.2 mg/l LAB
06-24-2013 10:00:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 4.02 mg/l 353.2
03-12-2013 11:45:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 3.86 mg/l 353.2
10-17-2001 7:50:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 3.8 mg/l LAB
11-05-2018 1:45:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 3.47 mg/l 353.2
05-17-2004 10:15:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 3.15 mg/l 353.2
03-07-2016 12:40:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 3.11 mg/l 353.2
05-24-2000 11:30:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 3.1 mg/l LAB
05-23-2006 8:20:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 3.07 mg/l 353.2
06-26-2018 2:30:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 3.04 mg/l 353.2
12-14-2004 1:50:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 3.02 mg/l 353.2
03-02-2011 8:50:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 3 mg/l 353.2
05-30-2017 11:42:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.96 mg/l 353.2
04-11-2016 12:25:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.91 mg/l 353.2
01-17-2007 8:45:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.9 mg/l 353.2
12-11-2003 10:45:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.82 mg/l J1,J3,J4 353.2
05-14-2002 9:00:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.8 mg/l LAB
04-03-2019 4:45:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.77 mg/l 353.2
03-08-1999 10:15:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.6 mg/l LAB
05-29-2013 10:59:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.56 mg/l 353.2
11-05-2019 11:30:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.54 mg/l 353.2
01-13-2005 10:10:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.47 mg/l 353.2
05-18-2011 11:45:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.44 mg/l 353.2
06-24-2014 10:10:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.41 mg/l 353.2
04-10-2017 11:50:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.38 mg/l 353.2
03-07-2017 12:00:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.34 mg/l 353.2
05-29-2001 12:00:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.3 mg/l LAB
11-06-2013 11:15:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.3 mg/l 353.2
05-22-2003 10:15:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.29 mg/l J1,J3,J4 353.2
01-18-2006 8:35:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.27 mg/l 353.2
03-03-2009 1:00:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.26 mg/l 353.2
01-25-2018 7:45:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.21 mg/l 353.2
01-28-2020 12:20:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.2 mg/l 353.2
12-10-2018 2:30:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.17 mg/l 353.2
03-06-2018 7:30:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.12 mg/l 353.2
03-05-2012 10:20:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.09 mg/l 353.2
04-15-2003 11:25:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.07 mg/l J1,J3,J4 353.2
03-15-2010 1:54:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.07 mg/l 353.2
01-30-2017 10:20:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.05 mg/l 353.2
05-20-2010 1:09:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.04 mg/l Y 353.2
01-22-2004 1:00:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.03 mg/l 353.2
07-14-2015 12:30:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 2.03 mg/l 353.2
03-04-2005 10:50:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.98 mg/l 353.2
12-18-2013 12:00:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.98 mg/l 353.2
11-28-2006 9:10:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.97 mg/l 353.2
12-13-2011 10:00:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.97 mg/l 353.2
07-06-2011 10:25:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.95 mg/l 353.2
11-04-2009 3:58:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.94 mg/l 353.2
05-21-2014 8:45:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.93 mg/l 353.2
05-14-2019 4:00:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.92 mg/l 353.2
03-08-2000 12:15:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.86 mg/l LAB
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04-17-2018 6:30:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.85 mg/l 353.2
02-21-2019 10:15:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.85 mg/l 353.2
04-16-2002 3:00:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.84 mg/l LAB
11-06-2012 1:45:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.84 mg/l 353.2
03-01-2006 9:20:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.8 mg/l Q 353.2
04-12-2011 10:35:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.8 mg/l 353.2
05-10-2016 11:00:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.8 mg/l 353.2
03-03-2020 12:45:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.8 mg/l 353.2
09-24-2013 9:50:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.78 mg/l 353.2
07-22-2015 12:30:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.78 mg/l 353.2
04-24-2001 12:30:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.76 mg/l LAB
09-13-2016 11:10:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.76 mg/l 353.2
12-13-2016 12:15:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.76 mg/l 353.2
01-27-2015 4:30:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.69 mg/l 353.2
01-17-2012 12:40:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.66 mg/l 353.2
05-23-2012 9:54:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.66 mg/l 353.2
03-11-2014 10:30:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.66 mg/l 353.2
03-24-2005 12:15:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.65 mg/l 353.2
12-17-2008 1:30:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.65 mg/l 353.2
11-02-2016 11:05:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.62 mg/l 353.2
12-04-2012 10:00:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.61 mg/l 353.2
08-08-2017 9:20:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.6 mg/l 353.2
06-30-1999 10:00:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.57 mg/l LAB
06-21-2010 1:30:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.57 mg/l 353.2
01-23-2002 8:45:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.54 mg/l LAB
06-25-2001 11:40:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.52 mg/l LAB
03-24-2015 11:40:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.47 mg/l 353.2
02-01-2016 10:20:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.46 mg/l 353.2
12-12-2017 7:45:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.46 mg/l 353.2
08-12-2013 9:54:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.44 mg/l J3 353.2
12-18-2009 12:15:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.43 mg/l 353.2
06-01-2010 3:30:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.43 mg/l 353.2
04-03-2001 12:30:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.4 mg/l LAB
12-16-2019 12:30:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.4 mg/l 353.2
04-11-2006 8:45:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.36 mg/l 353.2
06-28-2004 10:45:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.31 mg/l 353.2
11-08-2011 10:30:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.31 mg/l 353.2
04-17-2014 8:30:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.3 mg/l 353.2
10-30-2003 9:00:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.28 mg/l J1,J3,J4 353.2
01-22-2009 2:45:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.28 mg/l 353.2
07-08-2019 1:35:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.28 mg/l 353.2
11-01-2017 4:15:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.26 mg/l 353.2
04-13-2009 12:16:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.24 mg/l 353.2
05-15-2018 1:15:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.24 mg/l 353.2
05-27-2015 12:30:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.22 mg/l 353.2
01-26-2021 1:15:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.22 mg/l 353.2
03-31-1999 10:56:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.21 mg/l LAB
09-02-2015 12:00:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.21 mg/l 353.2
09-11-2018 12:15:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.19 mg/l 353.2
09-09-2015 4:40:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.18 mg/l 353.2
04-16-2004 10:45:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.15 mg/l 353.2
10-17-2006 9:00:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.14 mg/l 353.2
02-10-2010 11:45:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.14 mg/l 353.2
08-08-2003 10:45:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.13 mg/l J1,J3,J4 353.2
06-08-2020 1:45:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.12 mg/l 353.2
07-22-2020 8:55:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.1 mg/l 353.2
04-17-2012 1:20:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.09 mg/l 353.2
07-05-2017 11:30:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.09 mg/l 353.2
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07-13-2020 12:45:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.09 mg/l 353.2
12-07-2005 8:00:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.07 mg/l 353.2
08-11-2015 11:45:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.07 mg/l 353.2
12-21-2020 12:15:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.06 mg/l 353.2
11-23-2015 2:40:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.05 mg/l 353.2
06-24-2002 12:15:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.04 mg/l LAB
11-04-2004 12:25:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.03 mg/l 353.2
05-20-2005 9:15:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.02 mg/l 353.2
01-25-2011 2:55:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.01 mg/l 353.2
08-10-2011 10:10:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1.01 mg/l 353.2
01-15-2003 8:45:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1 mg/l J1,J3,J4 353.2
08-23-2005 11:00:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 1 mg/l 353.2
02-02-2000 10:30:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.99 mg/l LAB
07-23-2018 1:00:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.99 mg/l 353.2
06-02-2009 2:23:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.989 mg/l 353.2
12-09-2010 9:00:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.985 mg/l 353.2
06-13-2005 10:15:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.98 mg/l 353.2
08-09-2004 11:15:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.97 mg/l 353.2
08-20-2019 12:50:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.961 mg/l 353.2
09-15-2000 11:30:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.96 mg/l LAB
11-18-2008 1:39:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.952 mg/l 353.2
04-14-2015 11:30:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.944 mg/l 353.2
09-16-2004 12:45:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.93 mg/l 353.2
09-20-2011 10:00:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.923 mg/l 353.2
02-26-2003 9:00:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.92 mg/l J1,J3,J4 353.2
09-21-2020 12:50:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.919 mg/l 353.2
09-17-2019 12:20:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.912 mg/l 353.2
09-09-2014 11:00:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.91 mg/l 353.2
04-18-2000 9:20:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.89 mg/l LAB
10-27-2015 6:57:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.878 mg/l 353.2
09-26-2017 1:10:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.865 mg/l 353.2
08-06-2001 11:45:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.86 mg/l LAB
04-20-2010 1:45:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.848 mg/l 353.2
11-02-2020 12:35:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.846 mg/l 353.2
09-19-2003 7:30:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.84 mg/l J1,J3,J4 353.2
10-28-2020 11:45:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.837 mg/l 353.2
09-23-2020 11:00:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.823 mg/l 353.2
07-26-2000 10:10:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.82 mg/l LAB
08-05-2002 1:15:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.82 mg/l LAB
09-12-2006 8:30:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.797 mg/l 353.2
12-11-2002 11:45:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.79 mg/l J1,J3,J4 LAB
06-26-2003 9:45:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.787 mg/l J1,J3,J4 353.2
08-31-1999 9:10:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.76 mg/l LAB
11-02-2005 8:10:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.75 mg/l 352.1
08-08-2016 11:15:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.741 mg/l 353.2
07-07-2009 12:25:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.737 mg/l 353.2
08-09-2010 1:39:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.731 mg/l 353.2
09-13-2010 1:40:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.727 mg/l 353.2
09-18-2012 9:54:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.722 mg/l 353.2
09-14-2010 11:50:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.717 mg/l 353.2
09-21-2009 12:39:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.712 mg/l 353.2
10-23-2002 8:15:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.71 mg/l J1,J3,J4 LAB
08-17-2020 12:45:00 PM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.654 mg/l 353.2
07-20-2010 12:50:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.642 mg/l 353.2
11-02-2000 1:20:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.64 mg/l LAB
09-20-2002 7:45:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.58 mg/l LAB
09-15-2005 8:45:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.57 mg/l 353.2
07-28-1999 F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.56 mg/l LAB
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11-01-2010 10:20:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.548 mg/l 353.2
10-26-1999 9:30:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.52 mg/l LAB
09-22-1999 10:30:00 AM CDT F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.49 mg/l LAB
07-29-2014 12:25:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.482 mg/l 353.2
08-07-2012 9:44:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.397 mg/l 353.2
08-14-2009 11:20:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.369 mg/l 353.2
07-28-2005 9:45:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.25 mg/l 353.2
07-11-2012 11:49:00 AM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) 0.02 mg/l J 353.2
07-20-2005 12:40:00 PM CST F-02 Kankakee RiverRiver/Stream Inorganic nitrogen (nitrate and nitrite) mg/l ND,Q 353.2
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StationCode WaterbodyName CollectionDate CollectionTime MethodCode Analyte Result ResultUnits Qualifier
F-02 KANKAKEE RIVER 3/8/2021 13:00:00 353.2 Inorganic nitrogen (nitrate and nitrite) 2.72 mg/l
F-02 KANKAKEE RIVER 4/12/2021 13:30:00 353.2 Inorganic nitrogen (nitrate and nitrite) 1.32 mg/l
F-02 KANKAKEE RIVER 5/24/2021 12:00:00 353.2 Inorganic nitrogen (nitrate and nitrite) 1.1 mg/l Y
F-02 KANKAKEE RIVER 6/21/2021 12:45:00 353.2 Inorganic nitrogen (nitrate and nitrite) 1.11 mg/l
F-02 KANKAKEE RIVER 7/27/2021 12:55:00 353.2 Inorganic nitrogen (nitrate and nitrite) 1.04 mg/l
F-02 KANKAKEE RIVER 8/30/2021 13:00:00 353.2 Inorganic nitrogen (nitrate and nitrite) 0.788 mg/l

R 000599



Additional Tabs labeled: Nitrate Pre-1999, Data Table, 
Legacy Data Table, Legacy Parameter  Code List, Site 

Location Info., and Data Qualifiers redacted, as not relied 
upon 
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Kankakee WTP - TP01

Date Nitrate (mg/l)
4/12/2000 1.6
7/18/2001 2.7
8/22/2001 0.038
4/17/2002 3.2
9/25/2002 0.56

10/10/2002 0.65
10/23/2002 0.6
1/15/2003 2.6
7/22/2003 5.8
7/23/2003 3.1

10/22/2003 2.5
7/21/2004 2.7
7/21/2004 2.7

10/20/2005 1.1
4/12/2006 4
4/18/2007 2.5
5/1/2008 1.3

5/15/2008 3.7
4/15/2009 2.4
5/12/2010 6.9
12/9/2010 1.3
12/9/2010 1.2
1/12/2011 1.6
4/5/2011 1.8

7/13/2011 2.3
11/10/2011 1.3
1/12/2012 2.4
4/11/2012 1.6
4/4/2013 4.4
6/5/2014 2.2

4/15/2015 1.5
4/14/2016 3.5
4/13/2017 2.9
4/12/2018 1.8
4/24/2019 2.6
4/8/2020 1.7
4/7/2021 2.9

6.9
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IN THE CIRCUIT COURT FOR THE TWELFTH JUDICIAL CIRCUIT 
WILL COUNTY, ILLINOIS 

CHANCERY DMSION 

PEOPLE OF THE STATE OF ILLINOIS ) 
ex.rel. KWAME RAOUL, Attorney ·) 
General of the State of Illinois, and ex rel. ) . 
JAMES W. GLASGOW, State's Attorney ) 
for Will County, Illinois, ) 

) 
Plaintiff, ) 

) 
' V. ) _ No. 19 CH 1208 

. ) . 
AQUA ILLINOIS, INC., an Illinois ) . 
domestic corporation, ) 

) 
Defendant. ) 

AGREED INTERIM ORDER 
. . . 

This cause coming before the Court on Plaintiffs Motion to Approve the Agreed Interim . 

Order (the "Motion"), due notice having been given, the -Court having jurisdiction over Plaintiff 

People of the State of Illinois ("Plaintiff') and Defendant Aquaillinois, Inc. ("Aqua'-' arid together 

with Plaintiff, the "Parties") and the subject matter herein, the Parties being represented in open 

court or having waived appearance, the 'court having reviewed the Complaint for Injunctive Relief 

and Civil Penalties ("Complaint") and the Motion, and the Court otherwise being fully advised in 

the premises; 

THE COURT HEREBY FINDS THAT: 

1. Aqua is an Illinois domestic corporation, with its principal place of business located 

at 187 South Schuyler Avenue, in the City of Kankakee, Kankakee County, Illinois ("Site"). 

2. . Aqua owns and operates the Village of University Park's ("Village") public water 

system ("Public Water System"), which consists of water mains, pumping stations, and other 

infrastructural components. The Village, located in \Vill and Cook Counties in Illinois, has a 

population of approxim~tely 7,000 residents who are served through approximately 1,975 water 
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.. • 

service connections. 

3. · In late May 2019, Aqua conducted the six-month required compliance sampling 

event on homes within the Village that utilize Aqua's Public Water System ("May 2019 Testing"). . . 

4. On August 16, 2019, the Illinois Attorney General's Office an? the Will County 

State's Attorney's Office, on their own motion and at the request of the Illinois Environmental 

· Protection .Agency ("Illinois EPA"), filed the Complaint in this case against Aqua, alleg~g 

· . (a) Failure to Provide Assuredly Safe Water in violation of Section 18(a)(2) of the Illinois 

Environmental Protection Act ("Act"), 415 ILCS 5/18(a)(2) (2018), and Section 601.101 of the 

Illinois Pollution Control Board Public Water Supplies Regulations ("Board PWS Regulations"), 

35 Ill. Adm. Code 601.101; (b) Violation of Drinking Water Monitoring Site Plan Requirements 

pursuant to Sections 18(a)(2) and 19 of the Act, 415 ILCS 5/18(a)(2) and 19 (2018), and 

Sections 611.356(a) an.d (c) of the Board PWS Regulations, 35 Ill. Adm. Code 611.356(a) and (c); 

(c) Violation of Construction Permit Requirements pursuant to Sections 15(a) and 18(a)(2) and (3) 

of the Act, 415 ILCS 5/15(a) and 18(a)(2) and (3) (2018), ruid Sections 602.101, 602.116, and 

602:200 of the Board PWS Regulations, 35 Ill. Adm. Code 602.101, 602.116, and 602.200; 

(d) Operating Permit Violations pursuant to Sections 18(a)(2) and (3) of the Act, 415 ILCS 

5/18(a)(2) and (3) (2018), and Sections 602.101 and 602.300 of the Board PWS Regulations, 35 

Ill. Adm. Code 602.101 and 602.300; and (e) common law public nuisance.· 

5. Aqua has agreed to the ·entry of this Agreed Interim Order ("Orde/'). 

THEREFORE, IT IS HEREBY ORDERED THAT: 

I. GENERAL PROVISIONS 

1. · . The Court enters this Agreed Interim Order pursuant to Section 42( e) of the Act, · 

415 ILCS 5/42(e) (2018), which shall remain in effect until further order ohhis Court. 

2 
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2. This Order is not a final resolution of the merits of the Plaintiffs Complaint, but 

rather addresses the Plaintiffs most immediate concerns regarding the allegations in the 

Complaint. 

3. · By entering into this · Order ahd complying with its terms, Aqua does not 

affirmatively admit the allegations of violation within the Complaint and referenced above, and 

this Order and compliance therewith shall not be interpreted. as including such admission. 

· . II. INTERIM INJUNCTIVE RELIEF 

A. · ·Requirements for Provision of Alternative Sources of Water. 

1. On)une 14, 2019, as a result of the elevated lead levels found during the May 2019 

Testing, Aqua, on its own, issued a "do not consume" notice to all of the_ residents of the Village 

of University Park ("Village"). Pursuant to this notice, Village residents were instructed not to 

consume water from their tap until the notice was lifted. On or about July 29, 2019, Aqua, on its 

. own, lifted the "do not consume" notice and replaced it with a lead advisory. Since on or about . . 

June 15, 2019, Aqua has been providing alternative sources of drinking water, including bottled 

water, faucet filters certified by NSF/ANSI Standards 42 and 53, pitcher filters certified by 

NSF/ANSI Standards 42 and 53_ (including replacement cartridges and filters), free of charge to 

customers of the Public Water System: Commencing upon the entry of this Order arid subject to 

Paragraph 3 below, Aqua shall continue to provide customers of the Public Water System, free of 

charge, alternative sources of drinking water, including bottled water, faucet filters certified by 

NSF/ANSI Standards 42 and 53,_pitcher filters certified by NSF/ANSI Standards 42 and 53 

(including replacement cartridges and filters), and such other alternative sources of water as may 

be approved by the Illinois Attorne'y General's Office, the Will County State's Attorney's Office 

. and the Illinois EPA ( collectively, the "State") in writing (together, "Alternative Sources of. 

Water"). 

3 
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2. Within fourteen (14) days of the date of the entry of this Order, Aqua shall submit 

to the State a narrative description of the procedure that Aqua utilized .to provide Alternative 

Sources ofWat~r to customers of the Public Water System prior to the entry of this Order. 

3. Within fourteen (14) days of the date of the entry of this Order, Aqua shall submit 

to the State, for its review and· comment, if any, a written plan that includes (a) the proposed 
' 

residential arid business customers to continue receiving Alternative Sources of Water, (b) how 

Aqua intends to provide the· ·Alternative Sources · of Water, ( c) any changes in· the types of 
. ' 

Alternative Sources. of Water to be provided. to such customers froin those pr~vided prior to the 

entry of this Order, and ( d) Aq\la's procedures to educate, and be available to provide ·assistance 

to, customers regarding the timely.repiacement of cartridges and filters ("Alternative Water Source 

Plan"). Upon incorporation of all of the State's comments on the Alternative Water Source Plan, 

Aqua shall implement such Plan until the earlier to occur of (i) such time as the State notifies Aqua• 

in writing otherwise or (ii) further order of tl?,is Court. · 

4. Commencing upon the entry of this Order, Aqua shall collect and record 

information related fo its future distribution of the Alternative Sources of Water to customers of 

the Public Water System (the "Alternative Sources of Water Log"). The Alternative Sources of 

Water Log shall include, at a minimum: 

a. The locations where Alternate Sources of Water are· being and will be 

supplied; · 

b. The types of Alternate Sources of Water that are being and will be supplied 

to each location (i.e., bottled, faucet filter, or pitcher filter); and 

c. · The date(s) of each instance when an Alternate Source of Water is and will 

be provided. 

4 
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. The Alternative Sources of Water Log shall be made available to the State for inspection, upon 

request. Aqua shall maintain the Alternative. Sources of Water Log until the earlier to occur of(a) 
. . 

. such time as the State notifies Aqua in writing otherwise or (b) further order of this Court . . . 
B. Aqua's Lead Advisory. 

5. Commencing upon the entry of this Order and continuing until the earlier to occur 

of _(a) the State's written authorization otherwise or (b) further order of this Court, Aqua shall not 

remov~ any residential or bu~iness customer from the lead. advisory without the State's prior · 

written authorization. 

C. Corrosion Control Treatment Requirements. 

6. On or about June 15, 2019, Aqua, after notification to Illinois EPA, changed the 

phosphate blend utilized to provide corrosion control treatment for the Public Water System in an 

effort to reestablish protective scaling on the plumbing and pipes. Within seven (7) days of the 

date of the entry of this Order, Aqua shall submit a. written report to the State, pursuant to the 

· Submittals Procedures set forth i.p. Section IV herein, on the status of the corrosion control studies 

that Aqua has been conducting to identify the optimal corrosion control treatment for the Public 

Water System. Such written report must also identify how Aqua has satisfied the requirements of 
• h • 

Section 611.352(c) of the Board PWS Regulations, 35 Ill. Adm. Code 611.352(c), in conducting 

the studies. 

7. As exreditiously as possible, but in np event later than November 30, 2019, and 

consistent with the requirements of Section 61 l.352(c) of the Board PWS Regulations, 35 Ill. 

Adm. Code 61 l.352(c), Aqua· shall: (a) complete the comprehensive corrosion control treatme~t 

studies; and (b) submit to Illinois EPA, for its review and approval in accordance with 

Paragraph C.9. below, a writt;en corrosion control treatment recommendation that constitutes 

optimal corrosion control · for the Public Water System (the · "Corrosion Control 

5 
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Recommendation''). The Corrosion Control Recommendation shall include a proposed schedule 

for implementation. 

8. Illinois. EPA shall use its best efforts to review the Corrosion Control 

Recommendation as expeditiously as possible. Upon its completion of its review of the Corrosion 
,,, 

Control Rec9mmendation, Illinois EPA shall, in writing: (a) approve the submission; (b) appr9ve 

. the submission upori specified conditions; ( c) approve part of the submission and disapprove the 

remainder; or ( d) disapprove the submission. 

a. If Illinois EPA approves the submission, (i) Aqua shall take all actions . 

required by the submission in accord.ance with the Illinois EPA-approved schedule and . 

requirements of such submission. 

b. If Illinois EPA conditionally approyes, or approves only part of,. any 

. submi_ssion, Aqua shall, upon written direc.tion from Illinois EPA, implement all approved 

a~tions of the submission that Illinois EPA determines are technically severable from any 

disapproved portions of the submission. 

c. · If Illinois EPA disapproves the submission, in whole or in part, Aqua shall, 
' ' 

within thirty {30) days of the date of disapproval or such other tim~ as Illinois EPA agrees· · 

in writing, correct all of the deficiencies and resubmit the revised Corrosion ·Control. 

Recommendation, for Illinois EPA's review and approval in accordance with this 

Paragraph C.9. If the resubmission is approved in whole or in part, Aqua shall comply with 

Paragraph C.9 .. a. and b. herein, as applicable. 

'' 

d. If a resubmission is. disapproved, in \.\'hole or in part, Illinois EPA may 

require Aqua to correct any deficiencies in accordance with the preceding subparagraphs, 

or Aqua may invoke the Dispute Resolution procedures set forth in Section VIII. 

6 
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9. · Within thirty (30) days of the date of Illinois EPA's written approval of the 

Corrosion Control Recommendation, Aqua shall submit to Illinois EPA any permit applications 

that may be necessary to implement the construction and· operation of the Corrosion Control 

Recommendation. 

10. Following Illinois EPA's issuance of all necessary permits or· approval of Aqua's· 

·Co_rrosion Control Recommei;idation if no additional permits are necessary, as applicable, Aqua 

shall implement the Illinois EPA-approved Corrosion Control Recommendation in accordance 

with the Illinois EPA-approved schedule for implementation. 

D. Response Team Participation. 

11. As a result of the elevated lead levels found during the May 2019 Testing, a 

response team was created, inci~ding Aqua, Illinois EPA, the United States Environmental 

Protection Agency ("USEP A") Region V, USEP A Office of Research and Development, and 

industry experts (collectively, the "Response Team"). Among other things, the Response Team 

was developed_to provide direction and recommendations to Aqua as it responds to elevated levels 

of lead in the Village's drinking water. Upon entry o~ this Order, Aqua shall continue, in gooµ 

faith, to participate in, and coordinate with, the Response T_eam, including but not limited to 

funding the necessary studies being conducted by industry experts to identify the optimal corrosion 

control treatment for the Public Water System discussed in Paragraph C above. 

E. No Modification of Corrosion Control Treatment without Prior Authorization of 
Illinois EPA. 

12. Effective immediately upon entry of this Order, Aqua agrees that it shall not change 

its method of corrosion control treatment in the Public Water System unless and until it receives . 

prior written authorization from Illinois EPA. 

7 
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F. Requirements for Compliance Sampling 

13. Beginning on or about June-14, 2019, Aqua conducted weekly water sampling· 

consistent with the sampling procedur~s set forth in Section 611.356 of the_ Board P\.YS 

Regulations, 35 Ill. Adm. Code 611.356. During the week o(July 1, 2019, Aqua expanded the .. . . . 

compliance sampling pooi to include additionalhomes from the Public Water. System, During the . . . . . . ' 

week ofJuly 22, 2019, Aqua began conducting compliance sampling ori an every-other week basis. 

14. In order to determine compliance with the lead action level pursuant to Section -
. . ' . 

. . . . I . . . . 

611.350 of the Board's PWS Regulations, Aqua is required to .conduct lead compliance sampling 

on a six-month basis pursuant to 35 Ill. Adm. Code 61 L356(d),- and is required to report the 

compliance sampling results to Illinois EPA within ten days after the end of each applicable six

month sampling period pursuant to 35 Ill. Adm. Code 611.360(a). Upon entry of this Order, and 

unless or until further directed in writing by Illinois EPA, Aqua shall remain subject to the six

month lead compliance monitoring periods and reporting requirements, and shall continue to 

conduct compliance _sampling of the Public Water System in accordance with all requirements 

of Section 611.356 of the Bo_ard PWS Regulations, 35 Ill. Adm. Code 611.356; provided, however, 

. that (a) Aqua shall collect additional compliance samples on a monthly basis until such tinie as . 
. . . 

Aqua receives written approval from Illinois EPA that such additional sampling is no longer 

necessary, and (b) in addition to uploading all compliance sampling results electronically to the 

Illinois EPA, Aqua shall also include a copy of all sampling results in the Progress Reports 

submitted following receipt of the sample results, pursuant to Section L herein. Pursuant to 35 Ill. 

Adm. Code 611.356(e), Aqua must utiiize the results of all lead compliance samples it collects 

during the applicable six-month monitoring period in making any compliance determination under 

Subpart G of Part 611 of the Board's PWS regulations (i.e., all compliance samples collected 

during the July-December 2019 six-month monitoring period shall be utilized to 4etermine 
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. compliance with the lead action. level and reported to the Illinois EPA within ten days of the end 

of that monitoring period). Any compliance. determination with the lead action level under Subpart 

. G of Part 611 of the Board's PWS regulations shall be made at the end of the applicable six-month 

monitoring period. 

G. Requirements for Customer-Re.queste.d. Sampling of Water . 

· 15. Upon request of any customer of the Public Water System, Aqua, on its own or 

through a third party, shall collect and ~alyze that customer;s tap water for the presence oflead, . . . . . . 
. . . 

· without charge to the customer. Customers may request this service as often as once per month. 

Aqua shall continue to offer this cu.stomer-requested sampling until the earlier to occur of (a) 

Illinois EPA otherwise advises Aqua in writing or (b) further order of this Court. 

16. Commencing upon the entry .of this Order, Aqua shall maintain a log of all · 

customer-requested sampling that it conducts ("Customer S~pling Log"). The Customer 

Sampling Log shall include, at a minimum, for each customer: 

a. The date on which the customer initially contacted Aqua. to request 

sampling of his/her tap water; 

b. The date that Aqua initially sampled the customer's tap ·water; 

c. The company that conducted the lab analysis; 

d. The results of such sampling; 

e. The dates and results of all subsequent sampling events at the customer's 

residence or business; and 

f. A summary of any issues that occurred with r~spect to any sampling event 

at the customer's residence or business; and 

g. . The sampling protocol used to conduct such sampling. 

9 
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' Aqua shaH maintain the Customer Sampling Log until the earlier to oc~ur of (a) such time as it 

receives written approval from Illinois EPA that such log does not need to continue to be 

. ' 
maintained and (b) further order of this Court. Aqua shall make the Customer Sampling Log 

available to Illinois EPA upon request. 

H. Requirements for Addressing Customer Complaints. \ . . 

17. . Since on or about June 30, 2019, Aqua has maintained a Customer Serv~ce Center 

(877-987-2872) to accept any customer complaints and handle customer questions and conc~ms . ' . . . 

relating to the Public Wat~r System~ Commencing upon the entry of this Order and continuing 

tintil the earlier to occur of ( a) Illinois EPA' s written authorization otherwise or (b) further order 

' of this Court, Aqua shall maintain a log of all customer complaints it receives (whether thro~gh 

the Customer Service Center or otherwise) related to the compliance measurt!s Set forth in this 

Order and the actions taken to address such complaints. ("Customer Complaint 1:,og"). The 

~ustomer Complaint Log shall include, at a minimum: 

a; The name and address of the customer; 

b. The dat_e the complaint was received; · 

c. A description of the complaint; 

d. A summary of the actions taken to resolve the customer'~ complaint; and 

e. The date( s) such actions were taken._ 

Aqua shall m_ake the Customer Complaint Log available to the State upon request.· 

I. · Requirements for Public Ed'iication. 

18. - Commencing upon entry of this Order, Aqua .shall c_ontinue to comply with the 

public ed1.;tcation requirements set forth in 35 Ill. Adm. Code 6 l l .355(b )(3). 
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. 19. Commencing upon entry of this Order, Aqua shall continue to maintain· its 

dedicated website, WaterFactsIL.com, until the earlier to occur of (a) the Illinois EPA authorizes 

otherwise in writing and (b) further order of this Court. · 

J. Requirements for Customer-Requested Blood Lea_d Level Testing. 

20. Between the date of the entry of this Order until December 31, 2019, Aqua shall 

continue to · provide, without charge to the customer, blood lead, level testing, including 

confirmatory testing when necessary, to customers of the Public Water System. Customers may· 

contact Aqua's Customer Service Center at 877-987-2872 for blood lead level testing. 

K. Material Service Line Inventory Update. 

21. Within thirty (30) days of the date of the entry of this Order, Aqua shall provide to 

. the State a written report on the status of its comprehensive material service line inventory 

specifically for homes and businesses within the Village. 

22. Within sixty (60) days of the date of the entry of this Order, ·Aqua shall submit a 

comprehensive plan to Illinois EPA, for its review and comment,. if any, to reduce and ~liniinate 

the . number of service . lines reported as '.'Unknown Material" 

in https://www2.illinois.gov/epa/topics/drinking-water/pu~lic-water-users/Pages/lead-service

line-information.aspx located in the Village (the "Service Line Plan"). The Service Line Pfan shall 

include, at a minimum, short-term goals for identifying the m·aterial type of each service line (as 

indicated by the annual Materials Inventory submittal), as well as long-term plans for identifying 

all lead or copper service lines with lead solder. 

23. Upon incorporation of any comments of Illinois EPA to the Service Line Plan, 

Aqua shall implement the Service Line Plan in accordance with the schedule contained within the· 

Service Line Plan. 

11 
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I;,. Progress Reports. 

24. Commencing on the second Monday after the date of the entry of this Order, and 

continuing on every other Monday thereafter, Aqua shall submit to the State a written progress . 
. . 

report on each of the foregoing compliance items for the corresponding prior two weeks. Aqua 

shall continue to submjt the written progress reports until the earlier to occur of (a) the State's 

written confirmation that Aqua can discontinue the submittal of the written progress reports and 

(b) further order of this Court. 

Ill RIGHT OF ENTRY 

In addition to any other authority, the Illinois EPA, its employees and representatives, the 

Illinois Attorney General, his employees and representatives, and the Will County State's 

Attorney, his employees and representatives, shall have the right of entry into and upon the Site 

and the Public Water System, at all reasonable times, for the purposes of carrying out inspections 

and/or verifying compliance with this Order. In conducting such inspections, the Illinois EPA, its 

employees and representatives, the Illinois Attorney General, his employees and representatives, 

and the Will County State's Attorney, his employees and representatives, may take photographs 

and samples, collect information and remove material from the Site and the Public Water System 

· as they·deem necessary. For the sake of clarity, Public Water System as used in this Section III 

does not ·include any residences or businesses that receive water from the Public Water System. 

· IV. SUBMITTALS 

All submittals and correspondence relating to· the ,requirements of this Order shall be 

. directed to the following persons: 

FOR THE PLAINTIFF 
EVAN J. McGINLEY 
KATHRYN A. P AMENTER 
Senior Assistant Attorneys General 
Environmental Bureau 

12 
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69 W. Washington, Suite 1800 
Chicago, Illinois 60602 
Phone: .(312) 814-3153 
Email: .emcginley(cv,atg.state.il.us 

· Second email_: kpamenter@atg.state.il.us 
(Submissions to b_e sent via email o_nly) · 

MARY M. TATROE 
Civil Division Chief 
Office of the Will County State's Attorney 

. 57 N. Ottawa Street 
Joliet, Illinois 60432 
(815) 727-8872 
·Email:,_ mtatroe(@willcountyilliriois.com 
(Submissions to be s.ent via email only} 

FOR ILLINOIS EPA 
Michael Roubitchek 
Division of Legal Counse::l 
Illinois Environmental Protection Agency 
P.O, Box 19276 
1021 North Grand Avenue East 

· Springfield, IL 62794-9276 
Mike.Roubitchek(w,Illinois.gov . 
(Submissions to be sent via email, with one hard copy also mailed) 

Rick Cobb 
Division of Water 
Illinois Environmental Protection Agency 
P.O. Box 19276 
1021 North Grand Avenue East 
Springfield, IL 62794-9276 
Rick.Cobb@Illinois.gov · 

· (Submissions to be sent via email, with one hard copy also mailed) 

FOR DEFENDANT 
Aqua Illinois, Inc. 
Renee Cipriano 
Schiff Hardin, LLP 
233 South Wacker Drive 
Suite 6600 
Chicago, IL 60606-64 73 

Craig Blanchette 
Aqua ·Illinois Inc. 
1000 $. Schuyler Avenµe 
Kankakee, IL, 60901 
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V. DUTY TO COOPERATE 

The :Parties shall cooperate with each other in the implementation of this Order. 

VI. COMPLIANCE WITH OTHER LAWS AND REGULATIONS . ' 

This Order in no way affects the responsibilities of Aqua to comply with any other federal, . - . 

state or local laws, or regulations, including but not lu:nited to the Illinois Environmental Protection 

· Act, 415 ILCS 5/1 et seq.; and the Board Regula_tions, 35 Ill. Adm. Code 101 et seq. 

VII. STIPULATED PENALTIES 

J; If Aqua fails to complete any activity or fails to comply with any response or 
' ·. . . . 

reporting requirement by the date specified in this Order, Aqua shall provide notice to the Plaintiff 

of each fail~e to comply with· this Orde!_ and shall pay stipulated penalties in the amount of 

$400.00 per day per violation for up to the first fifteen (15) days of violation, $500.00 per day per 

violation for the next fifteen (15) days of violation, and $1,?00.00 per day per violation thereafter 

until ·such time that compliance is achieved. The Plaintiff may make a demand for stipulated 

penalties upon Aqua for its noncompliance with this Order. However,· failure by the Plaintiff to . 

make this demand shall not relieve Aqua of the obligation to pay stipulated penalties. All_s~ipulated 

penalties shall be payable within thirty (30) calendar days of the date Aqua knows or should have 

known of its noncompliance with any provision of this Order. 

2. Pursuant to Section 42(g) of the Act, interest shall accrue on any penalty amount 

owed by Aqua not paid within the time prescribed herein. Interest on unpaid penalties shall begin 

to accrue from the date such are due and continue to accrue to the date full paymen~ is received . 

. Where partial payment is made on any penalty amount that is due, such partial payment shall be 

first applied to any interest on unpaid penaltie_s then owing. 
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3. The stipulated penalties shall be enforceable by the Plaintiff and shall be in addition 
. . 

. to, andshail not preclude the use of, any other remedies or sanctions arising from the failure to 

comply with this Order. · 

4. All stipulated penalty and interest payments shall be made· by certified check, 

cashier's check or money order payable to Illinois EPA for deposit into the Environmental 

· Protection-Trust Fund. Payments shall be sent by first class mail and delivered to: 

Illinois Environmental Protection Agency 
Fiscal Services 
1021 North Grand A venue East 
P.O. Box 19276 

· . Springfield, IL 62794-9276 

-The case name and case numbe~ shall appear on the face of the c·erti:6,ed check, cashier's check or 

money order. _A copy of the ·certified check, cashier's check or money order and any transmittal 

letter shall be sent to: 

Evan J. McGinley 
Senior Assistant Attorney General 
Environmental Bureau 
Illinois Attorney General's Office 
69 W. Washington Street, Suite 1800 
Chicago, Illinois 60602 
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VIII. DISPUTE RESOLUTION 

The Parties shall use their best efforts to resolve any and all disputes or differences of 

opinion arising with regard to this Order, informally and in good faith, within severi (7) days of a 
. . . . . 

Party providing notice to the other Parties of such a dispute. If, however, a dispute arises 

. concerning this Order that the Parties are unable to resolve informally, either Party may, by written · 

motion, within three (3) days_ of conclusion of the informal resolution .efforts, request that an 
·. . . . . . 

evidentiary hearing be held before the Crrcuit Court for Will County, IUinois, Chancery Division · 

to resolve the dispute between the Parties. 

IX. EXTENSIONS AND MODIFICATIONS 

The Parties may, by mutual consent, extend any compliance dates or modifythe terms of 

· this Order without leave of Court. Any such agreed modification shall he in writing, signed by 

authorized representatives of each P~y and incorporated into this Order by ·reference. Any 

request for modification shall be made by Aqua in writing and shall be independent of any other 

submittal made pursuant to this . Order. Moreover, notice of a request for any proposed 

modification shall be prqvided to the Plaintiffs representatives in Paragraph _ of this Order. 

X. RETENTION OF JURISDICTION 

This Court shall retain jurisdiction ofthis matter and shall consider any motion by Plaintiff 

or Aqua for the purposes of interpreting and enforc•ing the terms and conditions of this Order. 
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XI. RESERVATION OF RIGHTS 

·. Nothing contained herein shall be deemed an admission of any wrongful conduct or 

violation of any applicable statute, law or regulations thereunder by Aqua, nor a finding of fact or 

adjudication by this Court of any of the facts or claims contained in the Complaint. Plaintiff 

· res·erves the right to seek additional technical relief and civil penalties in this matter. 

XII. EFFECT OF ORDER 

This Order remain·s in effect until sup~rseded by further ord~~ of this Court. 

XIII. BINDING ON SUCCESSORS, ASSIGNS AND FUTURE OWNERS/OPERATORS 

This Order shall be binding upon Aqua, and its successors, assigns and future owners 

and/or operators of the Site and Public Water System. 

XIV. SIGNATURE 

· T~s Order may be signed in counterparts, all of which shall be con~idered one agreement. 

XV. STATUS CONFERENCE WITH THE COURT 

This matter.is set for a status conference on , 2019, at a.m. at the ----- ----

Will County Courthouse, Illinois in Courtroom , without ------~-----~. -- . 

further notice. 

[Remainder of Page Blank; Text Continues on Page 18) 
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WHEREFORE the parties, by their representatives, enter into. this Agreed Interim Order 

and. submit it to the Court that it may be approved and entered. 

AGREED:. 

PEOPLE OFTHE STATE OF ILLINOIS 
ex rel. KW AME RAOUL, Attorney General 
of the State of Illinois, 

MATTHEW J. DUNN, Chief 
Environment~l/ Asbestos Litigation Division 

By: .. ·~~ Cuc~ 
· · ELIZABHWAilACE, Chief . • 

Environmental Bureau 
Assistant Attorney General 

Date: l O tJ 'l I [ '-; 
ex rel. JAMES W. GLASGOW 

· State's Attorney for Will County · 

By: ____________ _ 
MARY M. TATROE 
Civil Division Chief 
Office of the Will County State's Attorney. 

Date: -----------

ILLINOIS ENVIRONMENT AL 
PROTECTION AGENCY 

JOHN J. KIM, Director 
Illinois Environmental Pi-otecti~Ii Agency 

BY:~~ 
. DANA VETTERHOFF 

Acting Chief Legal Counsel 

DATE: /0 - cQ9 -/7 
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., 

WHEREFORE the parties, by their representatives, enter into this Agreed Interim Order 

and s1,1bmit it to the Court that it may .be approved .and entered. 

AGREED: 

PEOPLE OF THE STATE OF ILLINOIS 
ex rel. KW AME RAOUL, Attorney General 
of the State of Illinois, 

MATTHEW J. DUNN, Chief · . 
Environmental/ Asbestos Litigation Division 

By: 
ELIZABETB WALLACE, Chief 
Envh-onin~ntal Bureau . . 
Assistant .Attorney General 

Date: -------'----

ex rel. JAMES W. GLASGOW 
State's Attorney for Will County 

. (f\ . 1....f:\r -- _!--By:\... CL-v-/ - ·{ v\ I l c:._.,-l-..:.,\c,-JI... 

divil Div' ion Chief . 
~a···.TATROE . 

0 1 . · he Will County State's Attorney 

Date: -----------

ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY 

JOHN J. Kil\.1, Director 
Illinois Environmental Protection Agency 

BY:· -----------DAN A VETTERHOFFER 
Acting Chief Legal Counsel 

DATE: -------------
18 
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FOR DEFENDANT AQUA ILLINOIS, INC. . . 

BY: ----------CRAIG BLANCHETTE 
. -President 

ENTERED: 

JUDGE 

DATE:_l _L /___,l ,_../1 ......... t'.1~· __ _ 
·· l l 
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