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INTHE MATIEROF: 

BEFORE THE POLLUTION CONTROL BOARD 
OF THE STATE OF ILLINOIS 

TRIENNIAL REVIEW OFWATER 

) 
) 
) '.' Rl1-18 

. QUALITYSTANDARDS FOR BORON, 

.' FLUORIDE AND MANGANESEj 
) 
) 
) 
) , 

(Rulemaking -'- Water) .. ' 

. AMENDMENTS TO 3S ILL. ADM. CODE 
302.SUBPARTS B, C, E, F AND 303.312 .. :' .. ~': .',' ' .. 

QUESTIONS OF THE CITY OF SPRINGFIELD, OFFICE OF PUBLIC UTILITIES, FOR 
'THE ILLINOIS ENVIRONMENTAL PROTECTION AGENCY WITNESS B.RIAN KOCH" 

The City of Springfield, Office of Public Utilities, d/b/a City Water, Light and Power (IICWlPII), by 

.. its attorney, Christine Zeman, Special Assistant Corporation .Counsel, submits the' following questions 

. based upon the Proposed Amendments to 35 III. Adm. Code Parts 302, Subparts B, C, E and F, the 

Statement of Reasons and its Attachments, and the Testimony of Brian Koch submitted by the Illinois 

Environmental Protection Agency (IiAgency" or 1I11linois EPA") in this rulemakingproceeding. 

CWLP's questions are organized in an outline fbrmat under topical headings based on issues 

raised principally by the proposed amendments to the Water Quality Standards (IIWQS") for boron. 

In an effort to facilitate the Agency's preparation of responses, citations to specific pages or 

relevant language from the Agency's Proposed Rules, Statement of Reasons and/or Witness Testimony 

are provided. CWLP further requests that the Hearing Officer allow follow-up questioning to be posed 

based on the answers provided. 

QUESTIONS 

I. General Witness Background 

1. What role did you have in developing the Agency's Statement of Reasons? 

2. The Statement of Reasons references specific Site Specific Rulemakings and Adjusted 
Standards, for example as to boron, beginning at page 28 - 32. Did you read each Opinion and Order of 
the Board cited at page 28 - 32? 

3. What role did you have in developing the Agency's Attachment 1 to the Statement of 
Reasons, Facts in Support of Changing Water Quality Standards for Boron, Fluoride, and Manganese? 
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II. Statutory Basis and Legal Framework 

A. In its Statement of Reasons at page 1, the Illinois EPA references that its proposal to revise the 
water quality standards (including for boron) is a culmination ofthe Illinois EPA's obligation to conduct a 
"triennial review" under the Federal Water Pollution Control Act (a/k/a "Clean Water Act"). 

1. Is it the position- of thelliindisEPA that it is only obligated to conduct a "triennial 
review" of water quality standards under federal law, or also under the Illinois Environmental Protection 
Act? 

B. In its Statement of Reasons at page 2, the Jilinois EPA references that its responsibilities under 
Section 4 (I) of the Illinois Environmental Protection Act include lito transmit the standards adopted by 
the Board to -the- Ui1itedStates Environmental Protection Agency rU.S. EPA") for- approvaL where. 
required by fed~rall'aW. 415 ILCS5!4{lr"-, ". --

1. Does the Illinois' EPA take the position that federal law requires the Board to adopta 
water quality standard for boron? 

2. Does the Illinois EPA take the position that state and/or federal law requires the Board .. 

.. ' .... 

".: .. :~ .. " >.' 

to adopt both an acute and chronicwater quality standard for boron?-." 

3. . On what basis did Illinois EPA determine to propose a chronic standard for boron, where· 
one does not presently exist? 

4. Did the Illinois EPA consider any other state's standards for boron in developing its' 
proposed acute and chronic standards for boron here? 

5. What other states have a. boron effluent or water quality standard? 

6. How does the acute and chronic standard for boron proposed by the Illinois EPA 
compare to the boron standards of other states? 

a) For Midwest states, are there any with a chronic standard at 7.4 mg/L (or 
lower), as proposed by Illinois EPA here? 

b) For any Midwest state with a chronic standard, if known, is the standard 
"Aquatic Life-Based" or based upon the u.s. EPA Guidelines for Deriving Numerical National Water 
Quality Criteria for the Protection of Aquatic Organism and Their Uses nhe 1985 Guidelines")? 

7. In its Statement of Reasons at pages 2 - 3, the Illinois EPA references the following 
language from Section 27{a) of the Illinois Environmental Protection Act, which identifies the criteria 
that the Board is required to take into account in this rulemaking: "the existing physical conditions,the 
.character of the area involved, including the character of surrounding land uses, zoning classifications, 
the nature of the existing air quality or receiving body of water, as the case may be, and the technical 
feasibility and economic reasonableness of measuring or reducing the particular type of pollution .. 415 
ILCS 5/27{a)." For the proposed boron standards, please provide the following information: 

a) Has the Illinois EPA reviewed "the character of the area involved" and, if so, 
please provide the information the Agency has on the character of the area involved. 

2. 
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b) Illinois EPA states at page 2 of the Facts in Support of Changing Water Quality 
Standards for Boron ,(Attachment 1 of the Statement of Reasons) that treatment to remove boron in the 
sources identified, is "non-existent" and in the Statement of Reasons at pages 25 '-: 26, thaUrs to baron, 
(and .fluoride) in. every site-specific water standard or adjusted standard broughtbefor~ ,the Hoard, 
Illinois EPA concluded that no reasonable treatment exists to reduce boron in effluent. Is it now ,also the, 
conclusion of:thellliriois EPA that no reasonable treatment exists to reduce boron in ,effluent, and that 
,boron removal techriologies'are"non-existent"? 

c) What additional information did the Illinois EPA review in determining the 
technical feasibility ',ofi"educingboron, if any? Please provide any additional:information the Agency, ,," "" 
used in determining the technical Jeasibility of reducing,boron. ' . "., 

. ····i. .. .... 

III., ,', Development ohhe Proposed Water Quality Standards for Boron 

: A. The prefiled-Testimony of Brian Koch references that literature reviews were conducted in the' 
development of the proposed water quality standards for boron. Did you participate in the literature 

, review as to boron? 

B. ' ,How did the Illinois EPA utilize the literature reviews in the development of the·proposed~boron 
WQS? 

1. If you know, did any literature reviews sugge~~ that a chronic limit for boron could be ' 
higher (or less stringent) than the proposed chronic boron standard of 7.4 mg/l? 

2: If so, what study made such suggestion and how was that study used or considered, if at 
all, in the development ohhe proposed chronic standard for boron here? 

c. U.s. EPA's 1985 Guidelines, Attachment 1, Exhibit F to the Illinois EPA's Statement of Reasons 
appears to discuss how to determine the appropriate averaging period at around pages 7-11 in part to 
take into consideration the "fluctuating concentrations that usually exist in the real world". The 
Guidance references developing this period in relation to the Criterion Continuous Concentration or 
"ccc" (at page 8) suggesting that a four-day average allows waste treatment facilities to consider the 
probability of an exceedence of the average into the design of the waste treatment plant (at page 11). 
But Illinois EPA's Facts in Support references that boron is not generally an issue for sewage waste 
treatment facilities ("".sewage treatment plant effluents generally have boron concentrations of 
between 0.01 and 0.05 mg/L boron") and states that treatment for boron is "non-existent" (at page 2). 

1. Did the Illinois EPA determine to utilize a "four day average" (lithe arithmetic average of 
at least four consecutive samples collected over any period of at least four days") in developing the 
proposed chronic standard for boron because it is already referenced in 302.208(b) or did it make a 
specific determination that a four-day average was appropriateJor boron? 

2. If it specifically determined that a four-day average is appropriate for boron, how did it 
make that determination (given that U.S. EPA Guidelines suggest that the four-day average is to enable 

, the average to be'considered in the design of a waste treatment plant)? 

3. U.s. EPA's 1985 Guidelines also suggest (at page 10) that the four-day average is 
appropriate for use with the CCC. Did the Illinois EPA develop a CCC in its study of boron to support its 
proposed chronic standard using a four-day average? 

3. 
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4. U.S. EPA's Guidelines discuss exceedences of the developed standard being (in part) the 
result of usual or random variations in the flows of both the effluent and the receiving w<;lter, and state 

. that '''most aquatic ecosystems can probably recoverfronimostexceedences in about three. years" (at 
page 12), allowing for more local or site~specific criterion when adequately justified, to. include site
specific "frequencies of allowed exceedences" .. ' Did ·the. Illinois. EPA include "frequencies of allowed 
exceedences" in developing the proposed boron WQS?· ... ' 

IV. Impact of Proposed Boron Standards 

A. . Technical Feasibility and Economic Justification .. ' . 

1. . In both the Statement :of Reasons (page 27) and the Conclusion in your prefiled 
TestimohV, the Agency~claims that its 'proposed standards are economically reasonable and technically 
feasible because the proposed standards would not "result in the need to. implement treatment 
technologies beyond those required by the existing regulations," and because the proposed rules "do 
not seek to establish specific effluent standards," while still serving "to effectively protect the 
designated uses of all associated waters." Your Testimony references no specific facilities that these' 
statements would not cover, butthe Agency's Facts in Support reference that coal ash is an important. 
source of boron, and that coal ash ponds may contain boron concentrations approaching 20 mg/L. (at 
page 2). 

a) As to boron, did the Illinois EPA rely not only on the Board Opinions and Orders 
in the Site Specific Rulemakings and Adjusted Standards referenced at pages 28-32 of the Statement of . 
Reasons to reach this conclusion, but also the records in those boron rulemaking.proceedings? 

b) One Adjusted Standard relied upon by the Illinois EPA is the Adjusted Standard 
from the boron standard, then at 302.208(e), for Sugar Creek below Spaulding Dam, due to CWLP's 
discharge from its coal ash ponds causing or contributing toan exceedence of the boron WQS in 1994, is 
that correct? 

c) The Illinois EPA appears to base its conclusion that the proposed boron 
standards are economically reasonable and technically feasible on four classes of facilities: those that 
currently meet the existing boron WQS, three facilities granted Board relief that is less stringent than 
the proposed chronic boron standard, four facilities where Discharge Monitoring Reports demonstrate 
that the chronic standard will be met, and a fourth class, where the boron relief granted by the Board 
will still be necessary. 

1) When filed, the Statement of Reasons at pages 31 - 32 identifies only 
the CWLP facility (and the impacted segment of Sugar Creek from Spaulding Dam to the Sewage 
Treatment Plant) in the fourth category "based upon its initial investigations" is that correct? 

2) To the best of your knowledge and based upon any investigations of the 
Illinois EPA since the Statement of Reasons was filed, is CWLP still the only facility in that last category, 
that is, that the relief previously granted by the Board will not become moot? 

3) Other than CWLP, are there any other facilities that were granted relief 
from the Board for boron that discharge into a 7-day, 10-year low flow stream? 

d) One of the facilities identified by the Illinois EPA at page 31 of the Statement of 

4. 
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Reasons in the third class, that is, those whose DMRs demonstrate the relief will become moot, is the 
Spring Creek Sanitary Treatment Plant of the Springfield Metro Sanitary District, is that correct? 

1) .. :. Did the. review of the. DMRs. (and related permits) of the Springfield· ...• 
Metro SanHary District by the Illinois EPA demonstrate that CWLP ha's implemented the diversion Of its ", 
waste water streamtothe'Sanitary District's Spring Creek Plant, as proposed in R09-8? . 

. ..:. ' .... 

'a) In R09-8, CWLP was a joint petitioner who requested relief to 
enable the Spring Creek Plant to accept CWLP's pretreated industrial effluent stream from.it Flue Gas 
Desulphurizatibn System (ItFGDS") blowdown, which went to its ash ponds, because CWLP had exceeded 
the boron limit approved by the Board in the Adjusted Standard when it began operating its air pollution • .' 
control systems forNOx removal in 2003. Is that generally accurate? 

: ;b) ·'In seeking relief from the Board to enable diverting this FGD 
waste water'streamfrom its ,ash pond .and outfall jnR09-8, CWLP sought to meet the 11 mg/l for Sugar .' 
Creek granted by the Board in the Adjusted Standard in 1994, just as it had before it began operating its 
air pollution systems for NOx control. Is that generally accurate? 

. ': ;" .. -

2)" In the record. in R09-8, CWLP included evidence addressing CWLP's 
boron mitigation efforts, which included the costs and effectiveness of the alternatives,including a 
Boron Mitigation Options Table. The Table (Attachment G to Petitioners' Post-:HearingDocUment 
Submittal) is attached. Do you recall reviewing this Table at any time prior to today's testimony? .' 

2. . Given that the Agency has determined that technology to reduce boron.is non-existent, 
with CWLP's demonstration of the alternatives and costs to meet the existing boron standard in the 
Adjusted Standard and in R09-8, and the Agency's statement that CWLP will yet. need relief from the 
proposed boronstandard,can the Agency state that as to CWLP, the p'r6posed boron stan,dard is not 
economically reasonable or technologically feasible? 

3. If not, please explain the Agency's response. 

Dated: ~ /1 ~II/ . 
Christine G. Zeman 
Special Assistant Corporation Counsel 
Office of Public Utilities 
800 East Monroe 
Springfield, Illinois 62757 
(217) 789-2116, Ext. 2628 
Email: christine.zeman@cwlp.com 

Respectfully submitted, 

THE CITY OF SPRINGFIELD, 
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T)'oatment Technology 

Btine ConcclltmtOI" 
followed by SpJ'~y Dryer 

Rcverse Osmosis followed 
by Cryslallizer and Spray 
Drycl' 

Electl"OcoagllJatioll (EC'l 

----_._--_ .. 

uPilCJl PI.-.rlC" 
Brine Concentratorl 
Spray Dryer Syslem 

Present Value 
($) 

$22, I 00,000 

$::!5,600,000 

$25-1,000,000 

$1 (\-1,500,000 

Alternative Opol":llional Modifications 

Cost 
Capital Cost 

($) 

$8,222,000 

$6.120.000 

$9,207,000 

:>40,000,000 

-~ .-.-/ 
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0&1\1 Cost 
($) 

$798,539 

$1.118,649 

$ J -1,074,000 

$3,700.000 

BORON MITIGATION Ol)TIONS TABLE 

Reason For Not Implelllcntillg 

I Technok'f!Y was altcmpl~c1. See 
discussion included in "pi!.'t plant" 
below. 

I Not selecled for pilot plant lest based on 
cost and opcrntional issues with high 
concenlralions of salls and suspended 
solids in the waste slream. 

Nol selected for pilot pl'lnl test based all 
high cost relative to low boron removal 
cflkicncies. 

(ucrea~\!ll ~()S( and uncertainty in h . .)\\' h.' 
dispose of solid wasle generalcd by 
treatment Pl'oct!f>s. 

Discussion 

CWLP entered a c(1Iltra':l with Aquatech Inleniatinnnl Corporation to prl.)vide a Zero Liquid D~ch3rg.pBriI~c 
Conccntrator/Spray Dly~r System in Dccembei' 2005. See the discussiol1 below forlhe results of this pilot plant 
test. Costs cil·ed are for comparative purposes ollly and do 110t include site preparation (site grading, providing 
utililies, etc.) or disposal ofwasles !!enerat~d by Ihe.proeess. ·Present Value assllmes Annual O&M Cosls escalate 
by $.:IO.OOO/year; calculation altto a;sul11cs pOV/?f pl~mt life of~o )~t::ars and 3n inlerc. ... t rate of S:pcrct!ilt. 

Reven:e Osmosis technology is currently not considered'to bc'fl viable tecl1l.1~h\gy for this applicatio~ and is no 
]onger markcled by (he vendor 10 l"l!1ll0VC lliglrc'pnccntrations orboron in Ji,quid W"lstc streams. Costs cited are 
·for comparative purposes only and do not include site preparation {site.grading. providing utilities, etc.} or 
disposal ofwasles gonc ... ted by the process. Prescnl Value assllmes Annual 0&1\'1 Costs escalate by 

. $56,OCtO/ycar; caleulation alse) assumeS power plant fife 0f30 y"OI, and an interest rate ofS percent. 

Tmgcting boron in FGDS wastewaler specifiCally for removal by EC is difficult because boron is known 10 exist 
in at lea~l six pH dependent species in waler. AdditioLlally~ competing reactions from orher FGDS wastewater 
cOI1!;tiluents was expected to dramatically low~r boron removal. 1( was concluded that boron r~moval effiCiency 
could not be predicted due 10 lack ofveIi/ied boronremovaJ efficiencies in higli boron and high TDS waters. All 

on-site small scale ic~l wasperti.mncd with lIO ~ucccss of demonstraling the rcmoval of boron. Costs cited are for 
comparative purposes only (mel do not include site preparation (site grading, providing utilities, etc.) or disposal 
OfWCt~le$ gencmtccl by the process. Presc.nt Value assume::; Annual O&M Costs escalate by $700,OOO/year: 
calculation als<) assumes power plant life 0[30 years and an interesl rate 0[8 pcrcenl. 
As detailed design of the Brine Concentrator/Spray Illycr system progressed, it bccame apparentlhm Ihe FGDS 
hlllwduwn Wt'ller was n unique application f,J"this tcchll .. )l('l~y. This relatively unique nppl!caUon tranSli11l?d into 
design changes and increased cost os the project progr~ssed .. The question ot"how to dispose oflarge quantities of 
.solid wasle gCllcrntcd \\~3S l.1cvcr resolved;" therefore, the cost ofwasle 'disposaJ iS1Wl included in the.refcJ."enccd 
C"sL~. Prescnt Vulllo n,SlIIllCS Anllll:llll&M COSIS ·escalate by $1 ~5,OOO/year; ca1culali<)n also assumcs power 

I plaotlife of 30 years ~'.nd a~' . ..;i",n",le::r;:::es:::t..;rn=lc:..o:::' f,-S~r.e~:.:rc:.:c::;n",t.,--___ --: ___________ ~ ___ _ 

Rcnson t.or Not lnlplcmentinl! Discus,sion 

AltemaLive Coal Supply Economic analysis fuvprcd cl'nlinucd usc of ruillois coal. 
Sludies showed Ihal conlillllec: use of ruinois coal was Ihe lowesl cosllong IeI'm solulion; resulled in economic bcnelils for Springfield 
and the Slate of IlliJiois; took advuntage ofCWLP's expe";ence operating and maintainingFGDS s),slenis; as wetl as avoiding major plant 

,. I e~llIipmc~ll and railway modificalions and ~once~1ls aboll~ bandling explosive dust .. See section 6. J on raE~'S. 6-1 throu!!h 6-3 of.lhe TSI? 
COIll'CrSIOn to a dry ash system has hee11 sludlcd by C.WLP: hO\geVer, t\le partIcular waste slream that IS lhe subject of tlus technical 
slIppOli document is gellerated by the air pollution conti'lll equip'll!eni and. would not be: eliminated by modifying the plant ash handling 
system. The new Dallman Unit 4 will include dry tlj' ash and bOllom:ash handling systenis .. See seclion 6.2 on pages 6-3 Ihmugh 6-5 of 
the TSD. 

Convert to Dry Ash Systems 
Will not reduce borollfll thc waSlewater generated by Iltc air 
pollulion control systel IS Ihat are the sul~ect of this sile
specific boron standar . 

Alternalive Operational 
Modification O,&M Cost llcaSOll 1"'01" Implementing Disc'llssion 

. ~~ I ..... I 
SMSD hal entered ink' a contract with ('WLP to accept tlle.FGDS ",asl.:waler strcam for a plice·o[$IOO,OOO/m<)nth 
provided that acceptance oflhe wastewater does not upset normal Spring Creek Plant operalions. ('WLP intends 10 

Pretreatment/Discharge to 
SMSD - $36,lOOJ)OO $15,500,00ll $1,600,000 

Pretreatment rind Discharge 10 the 
SMSD Spring Creek Plant is proposed 
for illlplemelltation. 

treat the FODS Wilsrt: stream w!lh cOl1Vcnti01~~t 1Teatln.ellt proccss'for solids removal prior to pumping lhe wastewater 
to Ih~ SMSD Spring Creek Plmit. CWLP is also lii'oviding a chemkal reed syslem to control odor.to the S~·tSD plant. 
See scctic·n 6.4 011 pages 6-13.throngh 6-14.01' Ihe TSD. The capital cost includcs the prctl"ealllicnt syslcm and the 
pipelille to transfer the pretreated FGDS waste,vater a·nd chemical feed system(s) to control odor·lo the SMSD SpIing 
Cre.ek Plant. Present Value aSstnlles a fixecllllOi,llily payment to SMSD, with· olller opurating and mainlenance costs 
escalatillQ by. $10,000 per year, a pretreatment system lit'e of30 years and·aldlilerest rate oli..Percent. 
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