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,, 100 East Erie Street . 
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Metropolitan Water Reclamation 
District of Greater Chicago, 
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Michael G. Rosenberg, itsAttomey · 
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, I,Ju<iith A.Pappalardo, beiniduly sworn on oath,certify that! caused-a copy of the 

-.• attached Petition . for . an. -Adjusted -Stand~rd, Request t~ --foc~rporate Docu me~ts by 
- - - - -- - -_- _- -- - . - ' - --~- .- - - - - - - - -

-• -- Reference,• N_t>tice o[Filing/Certificate of Service arid Appearance to be serit via first class 

,u.{ Mail to the bel9\V riamed at their addre~ses a~ shown, witll prnper postag; prepaid, from 

\(oo.:E'. :§ne 'street;\C~cago, Jlli11ois, at or near thehour of4:00 p.rn;, this-& day of ,_ 

·Feoruary, 2603; -

-- Division of Legal Courisel 
UlinoisEnvironinenlal Proter,lionAgency _ 

__ 1021 North Grand A venue East _ 
-P.O. Box 19276 
Springfi.eld, TL 62794-9276 

/ .•. ·. ;} . . . . . . . d ··.~··.· ~ 
~~-~-- /IL <- ---~ 

-_ SUBSCRIBED and SWORN to before 
___ -me this J/:.tk day of_February, 2003 . 

Office·ortegal-Services-­
Illinoi!~ Department of 
Natural Resources 
524 S. Second Street 
Springfield, IL. 62701-1787 

..;..__._.=~~--'--·----,-.'.'.QFFICIAL SEAL" 
Rosalie Bottari 

Notary Public, State of Illinois 
My Comrnission Exp. 04/10/2006 

THIS FILING IS SUBMITTED ON RECYCLED PAPER 
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AS03:_Q_2._ _ -
(Adjusted Standard-Land) 

I hereby file mfappearance in this prnceeaing on.behalf of the Metropolitan 

. W~for ReclamationI>istrict of Greater Chicago: 

DATED: 'February 11, 2003 

- Metropolitan Water Reclamation 
-- District of Greater Chicago 
Michael G. _Rosenberg 
Ronald M. Hill 
100 East Erie Street 

-Chicago, -Hlinois 606 J 1 
(3 t 2)75l-6583 

Metropolitan Water Reclamation 
Di~trict of Greater Chicago 

Mi::rG:o~• 

THIS FILING IS SUBMITTED ON RECYCLED PAPER 
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Metropolitan Water Reclamation 
,District of Greater Chicago 
Mich~el G. Rosenberg 

. Ronald M. Hill 
1()0 EasiErieStreet 
Chicago, Illinois 60611 
(312)751-6~83 
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· BEFORE THE ILLINOIS POLLUTION CONTROL BOARD 
- - -- - - - -

INTHEMATTEROF: . ) · 
) 

PETITION OFMETROPOLITAN WATER ) 
.• RECLAM,ATIONDISTRICT OF GREATER ) 
. ;CHICAGO FOR AN ADJUSTED STANDARD ) 

·FROM 35UtAdm.Code 811,812 and 817, arid ) AS 03- .. 
, .. MODIFICATION OF.AS 95-4 . ) . (Adjusteg Standard - Land) 

(SLUDGE APPLICATION),,· ) 
). 
) 
) 

. PETITION FOR AN ADJUSTED STANDARD . 
;_." 

Petitioner, Metropolit!lri Wat~r Reclamaticm District of Greater' Chicago ("District"), by · 

its.Attorney; Michael G. Rosenb.erg, petitions,the Illinois Pollution Control Board ("Board") 

. under Section 28.l of the Illinois En""i;~nmentlll Prott~tion Act, 415 ILCS 5/28.l, to grant the 
- - - - ~ - . - - - -' ' -- . ~ -

. . 

District an adJusted standard from 35 IU. Adm. Code 811.204, 8ll.3l4(c)(3), 812.31J{d), 

• 811,303 and 817:4W(r)(2) and (3), which require use of soilas a final cover at landfills in · 
.· . 

Illinois, as well as fro~ the final order in AS 95-'4. In support hereof, the District states as 

· follows: 

. I. INTRODUCTION 

.· This petition seeks several modificatior1s to the order of the Board entered on August 24, . 

1995, in· the matter of Petition of the Metropolitan Water Reclamation District of Greater 

Chicago for.Adjusted Standard From 35 Ill. Adm. Code 811,812, and 817 (Sludge Application), 

· .· docket number As 95-4. (A copy of the Opinion and Order of the Board entered August 24, 

1995, is marked Exhibit "A" and attached hereto.) In AS 95-A, the Board granted the District's 

petition for an adjusted standard to the Board's rules of general applicability found at 35 m: 
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Adm. Code 81 L204, 811.Jl 4( c )(3 ), 812.313( d), 8J7 .303 and 817.4 IO(c ){2)and (3 )for use or 

.··. soil as a final cover at landfills in Illinois. Basically, the order authorized the ~se of the District's 

air-dried sludge material at non-hazardous waste landfills in lieu of soil material for the top 

protective layer for final cover to support vegetation. 
. . 

As will be discu~sed ingreater detafiin this petition, the District is seeking to modifythe 
- > -- _; .-

. . 

temperature arid detention time requirements in AS 95-4, which will make the proposed -
- . -- -

modifications entirely consistent with the Class B pathogen requirements of the Part 503 sludge 
- , -- -

. , - - - .- , 

regulations. In addition, the I)istrict is Tequesting that the order distinguish between biosolids 

andsludge. -

··PROCEDURAL BACKGROUND 
-_ . - - --- . -_ _. ,; - - -. -" '. - = -

. . 

OnMarcn 31, 1995,, the District submitted a Petition of the Metropolitan Water 

·. Reclamation District of Greater Chicago for ;ldjusted Standard Prom 35 Ill. Adm. Code 811, 
- . - . - . 

C - - •_ _--; < ,_ -_ - -_ -

812, and817(Sludge Application), dqcketnumber AS 95-4, seeking an adjusted standard to the 

Board's rules of general applic~bility found.at 35 Ill. Adm. Code 81 L204, 811.314(c)(3), 

812.313(d)~ 817.303 and 817.410(c)(2) and (3). The District sought an adjusted standard in" 
. . 

- - - _- -

order thatthe District's air-dried sludge material could he used at non-hazardous waste landfills 

in lieu of soil .material for the top protective layer for final cover to support vegetation; On 

August 24, 1995, the Board issued an opinion and order granting the District the relief sought in 

its petition. 

The relief granted by the Board in AS 95-4 was conditioned upon the sludge being 

processed in accordance with certain conditions enumerated in the order. Those conditions 

included: C "Anaerobic digestion at 95° ± 1 ° F for a minimum of. 1 S days or longer, as necessary 

to ensure that the District's air-dried sludge product will meet the USEP A's Part 503 pathogen 
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requirements for a Class B sludge; Storage in lagoons fora mininii1m of 1 and 1/2years after the 

final addition ofsludge; and Air~drying for a minimum of 4 weeks, or as necessary to achieve a 

solids content of 60 percent," 

· On.March 13, 1998. the District filed a Petition of the Metropolitan Water Reclamation 

District o/ Greater Chicago for Adjusted Sta11dard From 35111. Adm. Code 811, 812, mul 817 

(Sludge Applicatio1~, docket number AS 98-5, basicaPy seeking a clarification of the Board's·• 

order.in AS 95-4. On May 7, 1998, the Board issuect·an order dismissing·AS 98-5. On.June 2, 
' .,, -- --: - --· -

·.•1998, ·the District filed .for a motion of modification of the.Boarci's May 7, 1998 order. The·.· 

.B~ard deniedtheDistrict's·request ofaniotionformodificationon August 6, 1998, stating that·. 
- - . ,,_--- - - . 

"t~~Board's .order·ofMjiy 7; 1998, cfoarly states Jhe Board's position regarding the existing 

adjusted stapdard and further clarification of the Board's May 7; 1998 Order is.not necessary." 

A. Facts Necessitatine. This Petition 
--- • ' - - - -_ '._-__ - C ., 

Iri 2001; the District reviewed AS 95::4 while in the process of preparing Standard 

Operating .Procedur~s (''SOPs") for the operation of the Distric.t's sludge processing trains 

. ("SPTs0)Joi the National· Biosolids Partnership (an alliance of the Association of Metropolitan 

Sewerage Agencies, Water Environment Federation, United Sta~es Environmental Protection 

.··Agency, and other stakeholders to advance environmentally sound and· accepied sewage sludge 

management practices). During this review, it was realized that the anaerobic digestion 

temperature requirements of 95° ± 1 ° F in the Board's AS 95-4 opinion and order may not 

always be met at the District water reclamation plants ("WRPs") that produce sewage sludge 

used under AS 95-4. 

The original intent of AS 95-4 was to ensure that the District's air~dried sludge product 

would meet the Class B pathogen requitements in the United States Environmental Protection 
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Agency (USEPA) Part 503 Sew},lge Sludge Regulations .. Although the temperature in the 

. anaerobic digesters may be lowered ie111pornrily during dig~~terfeedings· and briefly fluctuate 

below the.minimum ofthe 95° ± 1 °F criterion in AS 95-4, the Distfi,.:;t's digesters always ach.ieve 

a monthly mean temperature of95° F or above and meet the Part 503 Sludge Regulations tirn~ ·· 

'and,!c111pera,ture requiremer.ts for Class B sewage sludge. 

In October -; 1999t the ''USEPA issued a revised guidance document entitled ,.,, -- - - -

<Envfron,nental Regulations and Technology. Control of Pathogens and Vector _Attraction b1 

.;. Sewage Sludg{ (Including Domestic Sep{gge)-Under 40 CFR Pa~t503. (A copy of the relevant 
. . 

p~ovisions from Jhis guidance document is marked Exhibit "B" and attached hereto.) The 
- ·- ·,."" .,_ : _-- -- -

.. guidance document addr~sses the relevant Hme. and temperature reqt}irem~nts necessary in the 

}reatm:ent of sludge to Class B. standards when employing anaerobic digestion. The, guidance 

docurr1ent,S,t~tes in relevant part as follows: 

l' 

"Valu6itor,the mean.~ell resi~encehie andtempernture shall be .. between 15 
. days at 35°C to 55°C (95°F to 131 °F) and 60 days at 20°C(68°F). Straight line 

interpolat!on to . calculate meari · cell .• residence time is allowable When the · 
temper,ature falls between 35°Cand 20°C." 

. . 

This was theintentof AS 95"4t but it is not explicitly stated as such in AS 95:-4, 

· The inconsistency in the.timeitemperature provisions of paragraph 3(a) in AS 95-4 and 

Class B pathogens requirements, Appendix B(A)(3) of the Part 503 Sewage Sludge 

Regulations, occurred when preparing the initial submittal to the Board. (See Attachme!1t 14 of 

the AS 95-4 petition, whi~h petition the District has sought to incorporate by reference into. the 

instant proceedil}f:i) · This inconsistency went undetected. The incon~.,stency also included 

reporting temperatures in Fah,enh
0
eit instead of Celsius. In the 350-plus pages of the proceedings 

for AS 95-4t there are only two narrative sentences in the District's petition that mention 

4 

:-- :t..:-~" - ~ H t 



time/temperature, and the contents of both were inconsistent With the District's Order as 

proposed and adopted by the Board. This inconsistency v,as never one of the contested issues, 

and it was never commented upon during the AS 95-4 proceedings. 

At the tiine ofthe development of the District's submittal to the Board for an adjusted 

'. standard, there were some uncertainties on how sewage sludge as a final protective vegetative 

-_ covdr for municipal solid waste landfills (''MS\VLF") would be regulated under the Part 503 · 

- Sewage Sludge Regulations: TheUSEPA had just promulgated two sets of'regulations that were 
- _· - - -- i, ' - ' 

- -

relevant to the u~e of sewag~ sludge for the top protective layer in MSWLFs. 

First, the USEP A regulated th~ type of material which may be used at non~hazardous 

MSWLF facilities through its RCRA Subtitle D regu1ations at 40 CFR 258, Criteria fol __ 

Mup!cipa/Solid Waste Landfills, effectiye October 9, 1993. (See Attachment 1 ofAS95~4). The 

--_ Board ln AS 95-4 did not consider these regulations as a barrier to the use of the District's 

sewage siudge: as a final cover at landfills in Illin·ois. 

Next, the US EPA promulgated its final Part_ 503 Sewage Sludge Regulations for the use -
.· - -

·and disposal ofrhunicipal sludge on February 19, 1993. Not only do the- Part 503 Sewage 

Sludge Rc:gulaticns not regulate non-hazardous waste landfills, but the USEPA in tho Preamble, 

page 9258, specifically endorsed the use of municipal sludge as a cover material in non-
- -

hazardous waste landfills for the support and enhancemerit of vegetative growth. _ (See 

Attachment 2 of As 95A.) It was concluded that sewage sludge used as a final_ vegetative cover 

at -MSWLFs is not regulated by the Part 503 Sewage Sludge Regulations. Also,. the adjusted 

standard was compatible with the slfrdge regulations of 40 CFR Part 503, and confonned to the 

-amendments in 40 CFR 257 and 403 of the Clean Water Act. 
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c The District, at the time of preparing the submittal for the adjusted stand~r~ to the Board, 
- - -- '"- - - - -

was also working on obtaining approvalfrom USEPAfor certification of the SPTs as equivalent _ 

to a Proce~s to Furtller Reduce Pathogens (PFRP). In 1998! a letter was sint to -the Pathogen 
~ < - - .- ' ,-: ~; -- ~- :: 

Equivalence Committee (PEC) of the US~P A._ (See Exhibit "C" attached hereto.) On page 3 of 
- . 

-- thi~ letter, the _District ,proposed modifying the codified sludge SPT ,operation, previously 

?submitted t,o USEPAin August 1994,as follows: -

-,; ~'The operating tetnper~tures of the anaerobic digesters werncodified as 35°0 ± 
2°C (95° ±3.6°F), instead of35~C ± 1 °C. 

This change will provide_ operational flexibihty and recognize eyents such as 
insJrument malfunction, and the fact thejligesters -::,perate at defention times in 
:excess ofconventiona\retjuirement~.•J, ·· ' -

This·isone of the_ current codified opei:ational protocols that the District used to obtain 
.. _- .·• 

~pproval -from-_ the PEG that the District' sSPTs are -equivalent to PFRP' and produce a final - ' 
- - - _- . - .- - - - - _- ' .,_-,_. - -- , -. 

= - - :•_ --~1 -· - . _. - --_ ,~-. ,-.. , - : - : . ",_ -

<·sewagfsludge product which meets. the USEPA's ''Class A" nmnedcal criteria for peXhogens 

under1he.Part 503 Sewage Sludge-Regulations; The AS 95-4 does not reflect this qhange in the _ 
I • [,_.;_~. 

9odified operational protocol-for'the District's STPs. 

- The District in a letter to Mr. John CoHetti, USEPA, Region V, dated November 30, 2001 
,. ' 

Exhibit."D", s11~mitted a requesffor certification of site-specific PFRP for the low solids and high -
= I - --

- soHds SPTs at the Stickney and Calumet WRPs. In a letter Jated June 20, 2002, to Mi. Jack 

Farnan, GeneraLSuperintendentExhibit "E'\ the USEPA, Region V, granted a conditional site:. 

specific certification of equivalency to a PFRP for the low and high solids SPTs at the District's 
. - -

Stickney and Calumet WRPs. 

A recent examination ofthe temperatures recorded during sludge treatment in theheatcd 

a11aerobtcdigesters indicates that the temperatures occasionally fluctuate to a small degree above _- -

6 
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_ arid below the temperature lirnit in paragraph3(a)of the Board's Order in AS 95-4 .. However, it 

sh.ould be noted that the Class B pathogen requirements are always being met, although there is a 

smali degree of temperature fluctuation when the sludge is fed into and drawn off from the 
- - - ~ - -

anaerobic dtgesters. In fact, hy virtue of the further processing required under AS 95-4; the •· 

··sludge that is prnduced bY the Distrir.t's SPTs meets the Cl.ass A pathogen requirements of the 
. . 

PartS0JSewage Sludge Regulations. 
. . . 

~ -_> -- - ~ 

These tluctuationsareimplicitly ac::cepted by the US EPA in the Part 503 Sewage Sludge 
C - • 

llegul~tions, as noted previously, and in Exhibit 0B''. However, the current wording ofAS 95 .. 4 . 

doesnottake into. account these occasionaLtemperature fluctuations: Ccnsequently, it is prudent 

to mak~ the appropdate. changes to the AS 95-4, so that the langu~ge of the Board Orderin AS · · · 
-. - -- - -

95-4. WiH be c:ortsistent. with therfanguage of the Part . 503. SeWag~ Sludge Regulations, anf,i -
,_.. - -

- . 

- The District was inth~ early stages of codifying its operational requirements in the SPTs 

. to produce Class A sewage sludge at the time the Board's Order on AS 95~4 was issued 011 

August 24, 1995. Since then, there has bern a marked improvement in the processing of sludge 

in the District's. low and high solids SPTs. The District is now consistently producing a final 

sewage sludge product that n1eets the Class A pathogen requirements of the Part 503 Sewage 

Sludge R.~gulations, as verified by extensive testing of sludge samples for pathogens, and the 

granting ofsite-specific equivalency for a PFRP by the USEPA, Region V. Class B sludge is 

achieved after anaerobic digestion, and Class A· sludge is achieved after lagooning the 

anaerobically digested sludge, and subsequently air..:drying it, as is required by AS 95-4. 
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In addition, the Districtis seeking one further change to AS 95-4. Specifically, the 

District isrequestingto change the tem1inology throughout the Order by estab)ishin~ a 

distincti<m between the words !'sludge" and "biosolids." This proposed modification would use 

.-- - the word "sludge" when refeITirig to the solid material produced at several stages of municipal 

~wasfowatertr,eatmentthat has not been treated or processed through digestion,-while "biosolids"; 
- -

: would refer to the _primarily.organic ~emi-&olid product produced -by wastewater t_reatmenr 

- processes ihathave been _treated "to_ meet- federal and.-sfate--regulations for beneficial use arid 

recy9lfog by hmdapplication or other methods. This distfoction is now uniformly recognized by 

---• the USEPA, ~astewater treatipentagencies, and others throughouUhe industry. __ 

Iii view of the foregoing considerations, the District requests ~hat the current 

specifications -for anaerobic digestion of sludge in AS 95.:4 be modified so that they are 
- _- ,_-_ -C -• - - _- - - ,- • , , 

cohsistent with th~ specifications of the USEPA's Class B pathogen requirements. The -
- . -_ - - - - -_ - .-~, - - _- - _-_ -

•- temperatureand deteption times indicated by the standard operating procedures of the District's 
---- - ·_ - - - _. ., - - - ,-'-

SPTs are c:onsistent with the Class B pathogen requirements of the Part 503 Sewage Sludge -
- - ,· -

-- Regulations. The Di~trictfurtherrequests that the adjµsted standard draw a distinction between- · 

- sludge and biosolids as described herein. 

III. · INFORMATIONAL REQUIREMENTS OF 35 ILl,;ADM. CODE 104.406 

At the outset, the District wishes to note that much of the information required by the 

Code in support of the District's petition has already been supplied to the Board in AS 95-4. The -

I>isttic(has filed a request pursuant to 35 Ill. Adm. Code 101.306 askingthat the petition and 

supporting documents filed in AS 95-4 be incorporated into this proceeding. In an effort to 

avoid redundancy, and to keep the record in the instant proceeding more manageable, 
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jnfonnation previously supplied to the Board in the District's prior petition will not be ·repeated 

- -
- -

herein, -but simply incorpornted herein by_ reference to section and page -number. In addition, 

each section will be supplemented as necessary. 

A. 104.40~(a): §tandard from which an adiusted standard is sought; 

The District is seeldng tomop}fy th~ adjusted standar<lgrnnted in AS 95-4, which 

approved the use of District slud~e for final cover at nim-hazardous waste landfills if the· sludge 

meets theJ1iteria set forth in AS 95-4. i There has been no change in this requirement since AS 

- - 3-, -,. . -:-:- _. - - .- --

In AS 95-4; the Board granted the District reHef from v~rious sections of the Code -
" ~- - -; C - • •' -_ { • - ~ - --- - -- ' - -_ - - -____ ~ 

-- _·- addressing soif materi;t The ~ections of the Code r~forencing the use ofsoil material at non'-

-- hazardous waste landfills are: 35 IIL>Adm. Codes 811.204, 8lf314(c)(3), and 812:813(d), 
- ,-, - ' -- - -, 

(effective:onSeptember: 18, f990), and 81 t30J and 817.410(c)(2)~nd (c)3 (effective on August 
- . , - . - ~ - . ,' - . .. 

B. 104.406(b ): -Whether the regulation of general appHcability was promulgated 
to implement, in whole or in,part, the requirements oftheClean Water Act, 
Safe ,Drinking Act Water, CERCLA, Clean Air Act, or state programs 
concerning RCRA, UIC, or NPDES. _-_ -

- - The District incorponites her~in pages 13 and 14 of its petition in AS 95-4. The adjusted 

standardsought bythe District, although not specifically covered by feddral regulations, is 

entirely consistent with the biosolids regulations of 40· CFR Part 503, and conforming 
- . 

a~endnients in 40 CFR Part 257, and Section 403 of the Clean Water Act. 
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104.406(c): The level ofjustitkation or other information orrequirements 
specified in the regulation of general applicability ot a statement that there is 
no such specification. 

The regulation .of generalapplicabili1y does not·specify a level of justification, or other 
r - - -

information or 'requirements regarding, the soil material standard for which the DistdcLis 

~equesting an adjusted stafidar4. 

l04.406(d): .. Description of fetitioner's activity that is the subject oLthe . 
proposed adjusted standard~ ·•· 

··· ... The activities ··conducted· by the District were described in detail in AS ~5.:4, · Section 
- ,-_. --

106.705(d), pages 14 through 23. The District incorporates by reference t}:ie information 

.•,.·," 
.. contained therein. Furthennore, in ordyr to update the information in our prior petition, we are 

I 
,I ,, 

~.~.,·•.· ".•.·1··,··· .. · 

I/ ,,;.41. 
~~i i 

. - . - -. . 

attaching hereto a report ,dat~d March 13, 2002, submitted by the District to Mr; ·Thomas L. . ~- .·.. . . . 

- . ,- , -- - -~ . - -- .--,__ --:. . 

Bramsch~r, USEPA, RegionV. T~e repott describes the District's activities. conducted i112001 .• 

(See Exhibit 11F'' attached hereto.) 

104.406(e): Efforts needed to comply with the regulation of general 
applicability and compliance alternatives, includine; costs. 

No amount of District effort ,viii result in compliance with the regulatory requirement fo 
, - . ~, . -

use· soil material. The District generates air-dried biosolids as a final component of Its water 

reclamation processes, as described in AS 95-4: Cmisequently, the Dil>trict believes that this 

informatipn~l requirement is not applicable, as described inAS 95-4, Section 106.705(e}, pages 

23 through 26, a11d incorporated herein by reference. 

10 
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With respect to compliance with AS 95-4, no amount of effort or expenditures wil 
- -

enable the District to comply with the anaerobic digestion temperature requirements all of th< 

tifue .. 

F. 104,40§(f): _ A nftrrative description of the proposed adjusted standard an~ 
propo~ed fanguageior a Board order that would impose the standard, as well 
as eff<)rts necessary to achieve the proposed standard and. correspondin~ 
costs. 

The District is requesting that the Board allow the application of the District's air-driec 
a - -

hio·solids product as an altem~tive to soil material wherever the application of soil material h 
- - ' - ~ 

required in35 IILAdm. Cod~s 811, 812, a~d 817 as. the final protectiveJayer supportin~ 
- - --~ ' -_ 

·v~getation atnon-hazardous waste landfills. This petition relies upon the information contained 
- : - C - ,,, -- - - - -, - - - ~ - - - - - • 

- .. -

in the District's AS 95-4 petition, as well as the final opinion and order adopted by U~e Board 011 

August24,-1995, to meet the requirements of the narraHvedescriptionand the.effortsnecessar) 

to·achieve the proposed st.andard and corresponding costs for this section. 
=. - - . -

- -

The District'scurrent wastewater processing and -treatment procedures· -would riot b~ 

-- changed by modifying the.current AS 95-4; --_This is because -the proposed modificationwouk 

correct the wording in the, Order to make it consistent with current operational protocols, the site­

specific certification of equivalehcy for a PFRP by USEPA,.:Region V, and the Class B pathoger 

requirements in the Part 503 Sewage Sludge Regulations; Consequently, there would be nc 

substantial change· in the operating and monitoring costs associated with w~stewater treatmen 

and processing to prnduce a final biosoHds product suitable for use as a final vegetative cover a 

solid waste municipal landfills. - The final biosolids product currently befog used for fina 

vegetative cover at landfills under AS 95~4 meets the Class B pathogcr 

11 
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With respect to compliance with AS 95~4, no amount of effort or expenditures wiH 

enable the Districtto comply with the anaerobic digestion temperature requirements all of the 

time. 

-- - - -

F. 104,406(t): A n~rrative description of the proposed adjusted standard and 
proposed language for a Board order that would impose the standard, as well 

· as efforts necessary to achieve the proposed standard and corresponding 
, costs. · ·· - -

_a --. ~ - - -_ - -_ - - : - -

The District is requesting thatthe Board allow the application of the '.District's air-dried 
- -c -- - ·, " 

. ; biosolids product asan altemati~e to soil material wherever the application of .~oil material is 

. req_tiirefln 35 I.ll. Adm: Codes 811, 812, and 817 as the final protective layer supporting, 

.'v~getation at non:.hazardous waste· landfills ... This petition r~lies upon the infQrmation contained 
- - ~ ., - - ~ '-, 

.. in the District's AS 95-4 petition, as well as the final opinion·andorder adopted by the Board on 

- August 24~ 1995,- to meet the requirements of the narrativedescription and the efforts necessary_ 

· to~achieve the proposed standard and corresponding costs for this sectipn. 

· The District's current wastewater· processing and treatment procedures woul.d not··. be: 

changed by modifying the current AS 95-4. · This is because. the proposed-. modification would 
- - -

correclthe wording in the Order to makekconsistent with current operational protocols, the site-
- -

specific certification of equivalency for a PFRP by USEP A, Region V, and the Class B -pathogen 

requirements in _the Part 503 Sewage Sludge Regulationij. Consequently, there would be no 

.·substantial· change' in the operating and monitoring costs associated with wastewater_ treatment 

and processing to produce a final biosoHds productsuitable for use as a final vegetative cover at 

solid waste municipal landfills. The final biosolids product currently being used for final 

vegetative cover at landfills under AS 95-4 meets the Class - B pathogen 

11 



requirements of the Part 503 Sewage Sludge Regulations, and the proposed modification of the 

wording in the .Order will not alter or change the final biosolids product being produced by the 

District's SPTs, as described in AS 95-4. In fact, because of the further processing required 
- , .- -

under AS 95-..4, the. biosolids that are produced by the District's SPTs meets the Class A 
: _· 

__ pathogen requirements ofthe Part 503 ·sewage Sludge Regulations. 

The AS 95-4 petition, section }06.705 (e), pages 23 through 26, describes the cost 

- savitlgs to the District for substittttion of its sludge for soil in landfill closure. The section also 
i• . - - . 

- -
- - -- -- - ~ . - -

describes·the istimated cost savings to_- the landfill operator for the_ substitution of the District's 
- -. -

bios,olids for soil material as a final vegetative"cover. Thecost savings described in AS 95-4 and 
-- -, 

the,berie.fifto ~4e District and Its taxpayers in 1995 are the same in 2003. The proposed 
= --- -_ - - - -

modification of AS 95-4 wiHnot change the previously described costs and benefits _to the 
- - .- :_ ,-- ·. :___ - - -

" Disfrict, its taxpayers, and landfill operators, and it will not change the District's current 
- -- - -_ - , 

' -· -- --

op~rating and monitor1ng costs for producing a final bio$olids product suitable fqr use as a final 

"vegetative cc~verinniunicipal solid "'.f~Je)andfills. 

Proposed Order. The District, .in accordance with the requirement of 104.406(£); 

proposes thefollowing modification to the AS 95-4 Order adopted on August 24, -1995, with the 

modified Order to read as follows: 

PROPOSED ORDER 

The Board hereby grants the District's motion to modify the adjusted standard that was 

, adopted in the Board Order of August 24, 1995, pursuant to the authority of Section 28.1 of the 

Environmental Protection Act, and the Order shall now read as follows: 

1. This adjusted standard applies only to the air-dried sludge biosolids I 
product generated by the Metropolitan Water Reclamation District of 
Greater Chicago (District). 

12 
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2. District sl-ooge hiosolids that eemttti-es- complv with the conditions in . 
paragraph 3 below ts ifre approved as an alternative to the soil material 
standard atthe inert waste, the putrescible (MSWLF) and chemical. waste 
landfills, or the steel and foundry industry potentially useable and low risk 
waste classes of landfills regulated at 35 IIL Adm. Codes 81 0.c8 l 5and 817, 
for application as the final pr()tective layer, as the final cover. The sections 
where the soil material standard is used are 35 Ill. Adm. Codes 81 1.204, 
81 l.314(c)(3), 8tz.813(d), 817.303 and 817.410(c)(2) and (c)(3), 

. . . 

. -
- -

When providing ·sludgebiosoHds for the applications enumerated_ m 
Parngraph 2, the_ District shaU provide air-dried sfudge biosolids as 

_ described· in its· petition· for an adjusted·. standard (AS -95-4) . and in its 
motion for modification and processing in accordance withlhe following 
conditions: . .· - . 

a. Anaerobic digestion ill) at 95° ± 1 °f 35 to 55 degrees Celsius, 
except when· .... a oigester temperature.·. lQ!Yered temporarily 
due' to digester feedings, might occa_filQnally and briefly 
fluctuate below the minimum, 3nd (2 r for a minimum of 15 
days or long~r, as neeessary with digestion temperatures and 
times (i.e~ "Values for the mean cell resid.ence thne and 

b. 

_ :temperature. shall be between 15 days at 35 to 55 degrees 
Celsius and 60 days at 20 degrees Celsius") managed so as to 
ensure that the District's air dried sludge anaerobically 
digested product is consistent with will meet the USEP A's Paff 
~ pathogen treatment requirements for a Class B s-mdge 
biosolids; (40 CFR Part 503,Appendix B(A)(3}); and 

Storage in lagooons for a minimum. of l and ½ years after the 
. final addition of sludge biosolids·; and 

C; Air-drying for a min.imum of 4 weeks, or as necessary to 
achieve a solids content of 60 percent. 

4. When providing sludge biosolids for the applications enumerated in. 
Paragraph 2, the District shall limit the sludge biosolids provided to 
amounts that aresufficient for a final depth of three feet as compacted 
using normal landscaping practices. 

5, The District will report fo the Agency the start up, discontinuance, and 
quality of sludge biosolids deliveries to each facility; 

6, District stooge•· biosolids, when used in compliance with this adjusted 
standard, are not a waste. 

13 
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G. 104.406(g): · Quantitative and qualitative description of the impact of the 
petitioner's.activity on the environment if the petitioner were to comply with 
the regulation of general applicabilityas compared to the quantitative and · 
qualitative impact· on the environment if the petitioner· were to comply only 
with the proposed adiusted standard. · 

M~dification ofAS 95.,4 as requested hereinwillhave the same quantitive and qualitative 
. . 

imp~ct on th~ :·environment as the original adjusted stand~rd asset forth in AS 95;:4, Section 
< ' • - _" -, - • -

.: . - - - - - - _-_ -_ 

. I 06. 705(g), pages 34 through 52, which the District incorporates herein by reference. 

104.406(h): A statement of iustifkation for the proposed adiusted standard. 

The regulatioh of general applicability does not specify a level of justification requited to· 

qualify for 3:ri adjusted standard. Therefore; the District must establish that it complies with the 

criteria set forth in Section28J(c) ()f.the Act and the corresponding section of the Board's 

. . 

The information provided in the District's origin~l petition, as described in AS 95-4, 

- -_ - . - - -
a_ _--- .-

standard from the regulations ofg~nenil applicability. Withrespect to the amendmentsought in 
- - - - - - - -_ 

the instanfpetition,Jhe facts set forth herein fully describe the differences between the relief 

currently sought and thatgrantedin AS 95-4, state the factor~justifying an adjusted standard, 

·· and establish thatthe relief sought is justified. 

I. 104.406(h): Consistency of proposed adiusted standard with (~deral law. 

The District's petition is consistent with the Part 503 Sewage Sludge Reg1.tlations and its 

· subsequent revisions by the USEP A. On February 19, 1994, the US EPA Part· 503 Regulations 

(Federa/R2gister,Volume 58,No. 32, February 19, 1993)became effective. · 

14 
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The USEPAmade subsequent changes to. the Part 503 Regulationsin 1994 (Federal 

· Register,Volume 59, No. 38; February 25, 1994), 1995 (Federal Register, Volume 60, No: 26,-
. . 

October 25, 1995), and 1999(Federal Register, Volume 64, No. 149,- August 4, 1999). Briefly, 
:., ,.·· - _- - - -

th~se cllangeswere related to deletifig the pollutant limit for molybdenum inbiosolids applied to 

land but retaining the molybdenum ceiling limit; deleting tpe pollutant limit ·for chromium in 

. .. 

. biosolids totheceiling limit; and allowing the peni1itting authority greater flexibility in reducing 

. the monitoring requirements for compliance with the Part 503 Regulations. 

These regulations, do not regulate the utilization of biosolids arnon-hazardous w,aste 
. .. 

landfills'. However, they endorse the productive use of biosolids for a final protective layer at 

. - - --

non.:hazarous waste landfills,as noted in AS 95-4. 

The consistency ofthe. proposed standard with existing federal law is. the same as that 

described in AS .95~4, s:ction 106.705(i), pages 58 through 60. Furthennore, the adjusted 

standard -sought is c011sistent with the• USEPA's Guidance Document (See exhibit "B" attached. 

hereto),and the site'-specific certificadon for PFRP granted by USEPA, Region V (See Exhibit 

~'E" attached hereto.) .. -

J. 104.406(j): A statemenf reguesting or waiving a hearing on the Petition~ 

The District waives a hearing on the petition. 

CONCLUSION 

The District's Petition seeks several minor modifications to the adjusted standard 

. . . 

approved by the board in AS 95-4. One change will amend the time/temperature requirements in 

15 
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order that they are consistent with USEPA guidance, and the site-specific certification for PFRP 

. ~anted by USEPA, Region V, while the other draws on a weil accepted distinction between 

. sludge and. biosolids. The modifications requested are entirely consistent with federal law and 

·. will not a~vers~ly affect the environment. 

~he Metropolitan Water Reclamation District of Greater Chicago 

Mkhael G. Rosenberg 
-· Ronakl M. Hill 
· Metropolitan Water Reclamation 
District of Gteatef Chicago 
100 East Erie Street 
Chicago, Illinois 60611 
312.751.6583 . 

Respectfully submitted;· 
1'; 

Metropolitan , Water Reclamation 
, DistrictofGreaterChicago _ 

·,1-4~,~£ 
Michael G. Rosenberg, its Attorney 

THIS FILING IS SUBMITTED ON RECYCLED PAPER 
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD 

. IN THE MATTEROF: ) 
) 

PETITION OF METROPOLITAN WATER ) 
RECLAMATION DISTRICT OF GREATER ) 
CHICAGO FOR AN ADJUSTED STANDARD ) 
FROM 35 Ill. Adm.Code 811, 81i:and 817, and ) 

. rv10DIFI¢ATIONOFAS95-4 ) 
>(SLUDGE APPLICATION) ) 

) 
) 

') 

. . 

· AS 03-
(Adjusted Standard - Land) 

. :,\FFIDAVIT OF RICHARD LANYON 

- - ,- . 

· J;>Ri.ch,ardLanyqn; being first duly sworn, on oath, depose and state that Tam the Director · 
- - ,_ 

. oLR.esearch & DeVelopinent for .the Metropolitan Water Reclamation Distric.t of Greater 
.· -- - ~- ' -_-

Cpica~O{ and that to the best ofmy knowledge and belief, the facts contained in the District's 
- '·_ - . - - -

· ... J>etitionfor an AdjustcclStandardare tme and corre~t. 
,,;;_, - , 

·Subscribed and Sworn to 
·. before me this 6!1- .-- day 

~of~,2003. 

Richard Lanyon, D~ e tor of Research & 
Development, Metropolitan Water 
Reclamation District of Greater Chicago 

B~_' -1--~---·_· __ . .....,,, H-'-FICIAL SEAL" 

Rosalie Bottari 
Notary l'ublic, State of Illinois 

My Commission Exp. 04/l0/2006 
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lN THE MATTER OF: 

.- PETITION OF METRO POLIT AN WATER ._ 
- IlECLAMATION DISTRICT OF GREATER 

-- CHICAGO FOR AN Ab.JUSTED STANDARD 
·FROM 35IlLAdm. Code 811,812 and 817, and 
MODIFICATION OFAS 95-4 -
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) 
) 
) 
) 
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-AS03-_ 
. (Adjusted Standard -Land) 

Opinion .ind Qrder of the 13oard in AS 95-4 DatedAugust24, 1995 ............... E}{hibitA 
- . 

- :,.- - -.- ,-

Envifonmenbd Regulations and Technology Control of Pathogens 
• andyectorAttrnction in Sewage Sludge (Includh1g _Domestic 

__ Septage)UndertlO CFR Part ~,03 EP.A/625/R-92-013 Revised 
-_ 0ctob_erJ999.-;-........... _., ......................................... : ..................... _ .. ExhibiLB 
" - - -· - - ~- -" - - -. --. - - - - -

.-._•- Letter-toDr:SJames E. Smith, D,Sc., C,hairman, Pathogen 
· •.:Equivalence.Committee, US.EPA, from Dr. CccHLffe-Hing 
· on April 2, -1998, ''Final Report on Certification of the Sludge 
- Process Trains of the Metropolitan WaterReclamation - -
District oftireater Chicago (District)as Equivalent to a Process 
to Further Reduce Pathogel1s (PFRP)" .•...•... ; '.: .... : . ......... : ........................ Exhibit C 

Letter dated November 30, 2001, to Mr. John Colletti, USEP A, -_ 
RegionV, from Richard Lanyon, Director of Research and 
Development for the Metropolitan Water Reclamation District, 
Requesting CertHicationof Site:.Specific Process to Further 
Reduce Pathogens EquivalencyDesignation for District Low 

-Solids Sludge Processing Trains and High Solids Sludge Processing 
Trains at the Stickney and Calumet Water Reclamation Plants ...................... , Exhibit D 

Letter dated June 20, 2002, from Jo Lynn Traub, Director, 
Water Division, US.EPA, to Jack Farnan, Geriernl Superintendent, 
Metropolitall Water Reclamation District, granting a 
conditional site-specific certification of equi valency to the District. ................. Exhibit E 

Letter to Mr. Thomas L. Bramscher, Chief of Enforcetnent 
- Section I, Water Enforcement and Compliance Assurance 
Branch, USEPA, Region V, from Mr. Richard Lanyon on 
March 13, 2002, Revised 2001 Reporting Requirement Under 
the40 CFR Part 503 Regulations ....................................................... ; .. Exhibit F 
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ILLINOIS POLLUTION CONTROL BOARD 
August 24, 1995 

IN THE MATTER OF: , - . ) 
-- -· - _-- - - ) 

- . PETITION OF -THE METROPODITAN ./; ·. ) . - - - - - . - -J .. , ,.-.. 
WATER REC~TION DISTRI~T: O?;,,- .. ) -~: ·/ 

- GREATER CHICAGO· FOR ADJUSTED., . ) :, AS· 9 5-4 
'1 __ -. --- -STANDARD FROM 35 Ill~ Adm. Code }::_. (Adjusted 
it _____ .. ___ 811, a:812, _ and_ 817__:_:(sJ.~_qge_:_ ~ _:_ ~-,. :):~: ;_ --. -

Application) -__ - ··· · ·• · :· - .. . ti.•_.· ;>--.: ;! - --- · -
• -- -~"--~ .. :_.- -~-_-.- .. -... -- - -:;-::;; .·~· ., .. -__ _. ~.·t~~\· ... :::~~::·_· .. ,_~-. -·:\ ___ ,-_-,.-. -----~--~ 
II - -- --- - - _- _- - - - . _-- . - : - . _-. :.., r -- ·: £!:r-_ ,. -. -

.'' ·--·otiril101FA1°.io':oru>ER•·oF.-tliE :·i3oAm>·, (hf: G~- T. Girard): 

__ ,-- ·. -_-- :-···This·'matter-·is··before the Board·:on-a--petition ~for-an•:--····_, __ 
-•- ___ _ _ ; .. ~a.djU:sted;-standafd :::filed by.:::.~~tropolit~~ .. Wat~r ::Re~~~mat:i_91\\::;:--~·-:.~.:.:_:__:~ ~-- .. : .. 

, ·· · ·:--"··--··-- --~- Dist:rict ·_of/Greater Chicago-, (District)·.· --The -·District ask~• that • _- . _ - .. • 

I- -_ -th'=! Boa~d-'grant ~n:adju$t.ed .. standard:,to the Bo~rd's ·rule~·-of · · 
· _ _ gerteraJ:·applicab1l1.ty found at 35 Ill. Adm. Code 811.204, _-

;_ ...... : ____ 811~31.((c;,)=P)i ;a:t2.313(d),- 817.303-and ·817.410(c)(2) and (3). . .-1 < Those section·s of the•Boardts~ i·egU:lat1ons. set 'forth. requl:remerits · 
for the use;.:C>f _ soil as final. cov.er at .. landfills .in Ill,inois~ The 

-District J.s ''see~irig an adjusted '.standard so -that _the District's 

I 
cd.r:-dried ·sludge··mater'ial can be-used at nonhazardous waste . . ·-

' ; landfills in: lieu of soiLmat;erial. fc,r the top ,pr<>t~ctive, layer, 
........ for~;finat??.fver ·ctc,,·s.uppo:r~::"!,.get;:a~iC>ll.:· __ . ·r/ " ...... -~':?:~{,.~~::/ . C '. r· .· . ·;·. ::c:·:c,: 

1•---••-··•·, ~--•• .. _.~t~~'"fiii~~~t:=~~i!i~~~e~~!i4i>l~{~~E"~~f ~~e~y~-ti~~n~i-, -_'. }ll!fi-~/~t-t~~-~~--~---:- -· 
-· ·· •- - · respons¢·to\the· ·petition on May. z; -- 3,995. ;,The :Dis.trict; sought:···,:· · 

le~ve to file.a,reply1 wl_lich was granted, and filed such reply on, 
May s I 1995. The Agency· also sought leave and wa~ granted a . 
reply which was·filed on June J.2;· 1995.-.· The petitioner filed an 

I
-·· -~ -.~._~:··_- .• --.. _ .. _ ~ .. ·:, am_· e_nded ___ :: ~---,_s_J?on_ : s __ · -~ · ,;:t:o:_.t_ h_ e_~-,A-g. en __ cy_-_' ~ . __ · r_ep_ i __ ~, _-_?_n ___ ;I_ u ___ rtEa.~.;I;~_-_' :.)_· -~---~?._! ... __ T~~-- .--__ ·-_- _,. __ --__ · .· 

-- _,;_ __ :. __ ... -_ District·~:wa1.veds_hearing _,.and ·,:th~ .. aoard"_d1~_-:;r,.ot .. r~.c:~3::~~,-'.~-- request·· -- .· 0 

___ ···"· · · · .,. for .. a hearing.; · ·--T~eretore -no ·hearing was· held.:~--,--------.--·----- · :· .: ... ·::._-:-:.-~:-.:--.-:--- -- .. -
--~~ _-.-~-:. ~~~-:,-.--7~-:.::~_-~;-:Z;:-~~--::~-~}~=-~ ~p.~~~.'.~ ftJ .t..\·.~;~~-~ t:--.1_:!~:·~t ~~-c:~!~~;~ __ t;J._: r~~ •• • :· _,.:~ ~2.:--;, .• ~ '. -:__ i.:: ~-~~;::::~!;] C :--~ .. ;~ _.-~,: -:-;. ~: . ___ -------~ _,:"':.~ .. :.-:~~-- ~.~'..;._ , 

1.1-;::·.~--'.•·.. ~: .::· -·:,.; :aasea --~upc>n.::.the·::reco-rd ·and:·,upon_review,:·,of.t.the.'.:factors --.· ~>· -~-~-':'-: --. ·· -
J - :. , :'.:.. ·; ' ' --0 ·.:;-•-;:invoi v~g .ti?.--~:he: '??ns~d~r~ti?A. of :_,.-adjusted . __ standards,: . .the ... ,BPai~.:-~~:~;·:.~ :~,:-
'/ :; ::'..',;;,._: .. __ .. _-',Jln,~.s lli~•~\t.h.e _ _-.I>~~t;r,1.~t,:.:,h~f;S.;_d~~pJ\s.~r.~~~-d.-./~!.1-~Jifacto1;s ·;relat.~ng, to _: .·. :· . . c,- •··=·,, ,, ___ -- .. ·,=,the ;Dii;trict 'are5- 1.1substant1ally_;and s1gn1f1.cantly d1f.ferent 0.-from:. ·:. 

i- ___ --- -~-~f :_:"_. ---~:·:_-~ ·:;:e···i;~1Wn~ttE!1!6~J~t~:i;: ~'i~~~~~-~~:!~nib~9~~!~~f!:~~i?iia~t~ft!t-~:::::/:_;; ~·-. 
·-,-,~·;:--r•- ..... --.-· .. ~ f d~~fth-tconditlomfffor::the~re,fs·oni:f;.dis'c~iissed :=below··_._; ,:..-c:-.:---:.-·:··~.-:-·':-_:·c: 

I ~Ic:~c~~-~11,;}Fxi':tcc:;1~~~~;~~tr~~*f~ltit!~f~tc~;?'~::::.':'::i: : 
, · , · ,---~" - •• ~. ,.,;.;:.!~:::..:..::. _ 2~c,-_, _ _,_ __ ~.:.·.::i.::_:,'.;!J.ia,t::>.:-?::-.-,;-_r,,;_:t;._i: :~\1:-;;_~1· .. ::1 ~ :¢,;.;•.~;:,.~;.:_;?•X ,:£U.~·(,,~,.":}1ic,::~:0.;•:,: ; _ - · -
,,·- :-· ::..-_·::: :, ·;-:.:;.:;.\;.: The'5Board Is {resporisibility;;•-in-this.imatte:r~:arises rfrom ::the·:·,· -' : 

:'.'"·+--.-.:-.~::-. ~,,.~~_;,:.E~.Jironmental'.~·Prciteciti~n f Actf-(Act) ·':: ~ 415 ~,-ILC~ 1~5/-1-:-!et:-seq ~:) :_-..I_.The .c.~--;:.._ . 

.. .:. . ..:~__:--_____ , __ Board_is ... charged.c...ther~1.r.i __ "\:.9~g~tg~mJ....n~,- · def1.ne:..and ·-1n1plement the•• 
~. -::,/:_::. •~·environinerttal, 96n~.rpl :stand~~<:ls '_applicable ;·in-fh_e 7""s·Eate.-of? .< .. :, ,. ,; :, , 

ll: .:. :~-~?T_:; . .:Illinois~~- .(415.c ILCS.:..5/,5.(l::>) >-,:_and.J;9~;-~•-gr.~.Y).t,_i.c'!r_~-'-:r~.~;~~j~~.t.ed, .tI T..·.e:;, : ', : 
■:~ .,. ·:··:-:·.:< -•-•: · t. ·-d·- ··c1--t'or· p·· ·er·sons ··.wno"·:·caff'.'justify-:-sucn-an--adJ0 ustment11 -:.::(· ·415:::~:·,:"·:~-;:.:;-:~:=..: ---·--- ---- - .. ,s an ar ., - -- - . . :s,--·;--•· --··-··-_--_ .. ___ '-·-------·- ~--.------·--·-------·.---------·'-----------·---'~~~----.· 

........ _ ...... ;.;._-,. ·••- --•·~--·-·----•-•·--··.-.~-- ............. ·--.---·-,•·•: ..... -... _ .. _ ·.----------....... __ .. - '• ----- ·~_••··--•~--.:--~ - ~··-·····•-,--~-------•-·=-•-··•·· 

-. -- -' - - -· -- -=------- •::-- ···- ·-• ,._ .-~.;- - - - - -·-::-·-•----,---•-•-----------•·-----.----•-·~·-··----•--·--·-----:..-.-::.....,.--_,._ 
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' . ' 

•_---~- --• - -·-· ----- . -

I. . .. ;--·. 
- •, . -.; 

< --- -· ----_-' ..;_\))-::':· --_ -_ .. : -~,-_- :-:- --·t;,,_:;, · - - ·--· - · --- --- :-:'..'·.,2°:;_=; --;-i:t~\-"0 - :-':-T-~'.,-i :i:•::."·:·":· ·-- ,----·- ----
-~~~--= :..·_,-·:~-r~tj~ :·-:":· -~_:. __ -~ .. ::_·_ _· -_;-:-_~· ~•;~ . .: .. ~ :_ -- . -: --:- ~: ; -._. -. :--~~-- :.}~:1-:~~~/-- . - . . . :. -. -,- . :-; ,. : · ... -. ·_ -·1: . , .·- /?.;Itc_s~~-5(?.B/l (~)}. · More generally, the· Board's responsibility in 

_· -·-_-_---:::f··-:thi~-matter-1s ·based on- the' system-of- checks-and~'balances--'-- .. : .. :'". _ ....... . 
.. _. ~---: ..:.~;;,=;-integraL.to .. Illinois envir.onmeri:t;~l-'--g9yerm1nge: __ , __ Eh_~_J3.C?Ar~:!__is ____ · __ _ 

I• · .. , ::r~parged w~th t~e- rulemakii;i_ g a_ nd -_P1:_incip<:1lr·adjudicatorr: t1;1nc.tions, -
·· ·>and the Agency- is -responsible for. carry1rtg:out.the-:-pr1nc1.pal~ .-

administrative dut1es. • · ._• : , . .· . ; . . _,_;.:_ .. '"' . .>. . .... >- ,. .: __ , . 
'I :'.:~ _C:~-"c;-:~-;,o4.!;;:',T;.';.t~t;;Cl:.f ~~;f;,~t-·-a ·-p~~1 t~ff eri~ifyH~~!it\¼_~~a:K ~;;;t~:·<: - --- -
. :---~~::.-::·~--.?.Boa~d ·may··1mpose,· an e~vironmental ·standard that·,is,different·--- · 

-~--,.:7:~:...:..:.-..fr.oni ,the standar~-:that-would otherwis~;·apply .. to:.th~~petitioner as 
-1--. · ·_",'/=· : ... the· consequence ·of .. the·,· operation· of 'a · rule of· general .. ::, ... · · · _ 

_ --_.: · 'app~Jcabi11ty. __ ~• .. Such_. a::stanciar4 ::il; ··calle<r;an~-adj1.isted-~s~_~ndard. t 

1: 
it 
~I 

. _ -The•:general--procedures that govern an adJusted standard _______ . . 
,.;':·· - '·, : pr·oceedin~r-are--found>at·.section, 28 ;1 .of: .the Act. and: .. within :the 
. ·::_~-- ·::: ·:aoai::~• s-:procedura.1 rule·~- at~35-~Ill:> Adm.- ·code··.106;·.-::c.~: ... :,:~ :. ...... __ . ___ 

~--.-.. _-:::.. . :;.:,·:_ , ---~----· ~--::-~"-"C?:-c,.=-:·_r~ _c._, _c __ : •-~-::: .. T~""';,;:·-t:·~~~ ·::·r-· ... --;c~_.:·---_---_~.::.,~ -- : .. -:-------·-·-'-·· 
-c~-- ··-:-- • ••oc••·i ~Where,-~as "herej··the ·regulation -of- general--appl1.cab1lity :..does .. 

: . .:·.::: · ... :.riot· ·spec(ify: a·-level _of--justification --required: for/a; petitioner.-:.to-: .. :. 
,: qualify_ for an adj\lsted standard, the Act at ·section 28.l(c} · · 

· specfffes four demonstrations that mt:u;t be made by a· successful 
-petitioner: ... , . , · · · · -. 

-"'. •. "': ·•-----7;• . --~-- ,·-· -· --- _:.,. •- ·-··• .. --·----··-··•·- .. - -· - -.... 
1).. ·Factors relating to thatc:petitioner 'arEr·substantially 

and'--significant-ly-different-from-the -fact:oi;s-rel-ied --,---· - --··------- -
upon by,tll.e Board in adopting>the general regulation· 

. __ · applicable--to -that-_petitioner; , ,_ - ... -- .... -- . - ...... --

_ - 2) --_:'The-_ex,tst;eTTc;::e:·of th.ose_ factors justifies ~n_ adju_~ted 
· .. · ,st_~rid~~c.\; ~ - __ _ ., _ . _ .. . __ : - . 

-- -~) ·- _ _'rhe request.ea standard will not result in envj_ronmental 
·· ·--· ~ -------· ··-····•-··:~--~--~•-••:·or;· hea1,tn·- ·e~-fec~·s····s_u~s~~-~tia1.ly· or~ -~~9~i~ican~ly; mor-a·-

adverse thantheeffectsconsideredby the Board in 
, . · _ adopting the rule of general applicability; and · 

~: I -.· --~-'------~:>~'. ..... L_::,~-)--'--:~-~-Th~-~djusted-~standard~ is .consisten~~;~:~li=a~1¥.: ~pplicable ·: __ ~-•· .-. · 

JI 
J 

' < i,g. 

1. 
I 

::_·~-~--~-.~,--~·:r_· _ _-'.''.·:~ .. :-~ ~-- ---~--~-:f·edijt,il,-~~l~~ ~ ~:-·:· ___ · , .. : _:,: -~ ··:-_-> __ .. , . ·····_-,-- ~ -:·~ .:-~~:-::__~·: ·._-: · -~ _ ·- · •. -, 
._,,- _____ ·_ .. --~~ .. ' ; ___ ... -~; .. -. ---

- .·.• - ·- ·--.---,-RULES OF- GENERAL :APPLICABILITY -, ., --
, .. - ...... _ ... ···-~---- - ---.•.-- - _· - -_-, .. - - __ ··---·--- .---_-------•-·'·· 

. 35 -Ill,.·. Adm.,. Code -~11. 204 , . .:.Final ~cover:. 

'"';..:---~-: .......... .c. ___ ·-A~ minimum:·of·~ci.91-meter·-(tllree--feet)-·of soil -material. that 
··· ·· · · · · ... · will support· vegetation which prevents or minimizes erosion 

· shall be applied over _all disturbed areas. , Where no 
, ; __ . -vegetation is required for the intended postclosure land 
· ·::- use,··the requirements of section ·a11.205(b) will not apply; 

· however, the.final sbrface_shal1· still be designed to 
prevent or minimize erosion. · . . ____ "--·---

·· : 35-Ill.---Adm.-Code.811.314(c)(3): 

,-,_, 



I ,:. 
I 
. 1 
·I 

3 

The final protective layer shall consist of soil material 
capable of supporti~g vegetation • 

_-_c• -- , - -
- -- -

111.· Adm. Code 812. 313 (~): 
. - . . -·-- - - -- -·- _.;._·•--·----:---:~ 

·. . 

A description qf final protective cover, including a c, • 

description of.the soil and the depth necessary to maintain· 
:···- the proposed-land- use: of~-the-area; ... 

35 Ill •. Adlil. :code 817. 303: .•• 
- -- : c-

. ·····--::6~i~;·~---b'ther~i~;-;l?,· ~6if·i~f-·1~ '_i:p· ermit·.:·.oi<"e>ther written·.- i · ~1 .· .. d ~ Agen,c;:y;_approval, · a minlmum of o.46 meters (l.5 feet) ··of soil .. : 
· .... ·. •·-· : . - _ . material. that. will suppoxt=-vegetation which prevents ·_-or -- - ·-r ~~cr:.~:-~~:·:~::·:··~:-:·~- -· ---·~: minimf ~~~-.:__erp~_i_~_l'.l:..:.~~alF be :applied over--allC:disturbed~ areas •. , . -It<~ .... ··•· ... 35 1:it-~ idm·. Code 817:410(c;(2) .... ~~~--~~-;/ ·: . -~ · --~- ~'~•:·:-~~:;c-_·.,:_-:··-:: 

._: -~,~?> 
--·:..-. -

,,t··_ 

0 2')- ,. Tpe -thicknes.s_of,.~the, final -prot_ect_iye_:l,ay~:r __ shail be 
sufficient to protect the low permeabi-lity layer; fron1 --,•- ~­
freezing and_mini;~ize roof penetration of the low·· 
permeab~lJty la.yer, but. shall not. be less tha_n O. 46. 

·· ~eter {l • 5 feet) .• · -- · · ·· · · · ,. · ·- · 
-, - _- . - . 

. . 

<Pi._.··.····•.···••· ... 
. 3)'· · ·_·The _final·:·protective: layer-~shall .. consist:of -:.f!oil · · 
· '"~~·material capable of supporting vegetation.·. · · · ·· · ·_ · ·- -- · · · 

' - - i.; 

,,• • - • ··: • ··_- ·•· · •• ~c •• · -·- ·•· ·_· __ • F,~_C1-LIT:_ -~~~~!lIPTION · · -·- · ·· ·- ·· 

. .. . · The ·District is located within: the boundaries of Cook 
·county, Illinois; .anc:L·serves an a;rea.of 872 square miles·.,. .... ···' 

'1· · ·· · ··• ··· ·:-·---:-:-:·- lncl.uding: the~.city of~:Chic~gp -and_:·~?~ :-suburban communities·~.witb--!,~:... , __ 
·•• ,----~-- ,,_-~~--~.:;::~•:coJD1?ine.d .. ')?c;>pµ;l.~tA~~:::.~f~-;.5-.-,·.J:..:.~?:-ll!o~ · gf:p~l~ -~(~et~-~ at·:·2-;) -~~::.Irr.::.:. .. -::: _____ ·_ : :.· _ 
c,·:'> --r----'a.dd1tio~,..:-a.:cwast~;..load.::..equ1.v~l~.n~ .. to-.0_'1_._~.,... m~llion: -e!lo_ple~- isc:-:-,_-::···,-".::-· ···-·· :··· 

! l}If i:: _·~~-:}Et~t:i~,1;i1;:~:i;~;:~;~!~:t~J~;~'~;-~ii~tl ~ia\if ~1i~tl~;!½16f:~t:~1-;:i;·_~-~t;--· 
c >< · :. :·. · · _ · ·: ./ (M9D) . o~ ~-~~st;e~a~~r-;·~~ ;:(Pet·.·.:;·a\:_:.-2:-3 i") ~t=::~~is~~~s~~~":ter~f lowc: is~'.C ,. _-_::_: . 
·,·.·~ ·:::·.:.-. :::.:-::.~,treatedr.:at.:..the·_,01.stric-t;:--~s-,seven water ·recl~matic;m · plaqts·~that.t:r~,_····-- ··· · 

-f~j;~tt:~·--·-~.--~-tt~~:-tf:.~f!~1:-~f~t?~~{~:~~~~L:~}:Jif!-.~~t~ttJf1tZ~-J!~;~~f.t-:}{~·~~];{i~::~.i_;:·.-
i. ·::-·---,-':::.. __ , ·· . ·:.: ••. ..::. .... ~---Initial--treatment _at:_:the .. wat~·r~):~glamation··-plants · consists· " .. -· . .-_ · 

f ~lt-:c · • .•. ~·•·~··~ J~."!~~t¾I!~.:f t!:~f;;f ~f :S~~~;~:~-i1~!:-::e%'£t~;~f ?:,;::· 

I/·;·,··· ~'.',. ·. --_: ?-.··-:._·:~i· 1 -~.i:T .. ~~JP .. et:f~idn.·for: adJ.·uste. d. :-.sb~ridard ·,w_i.11::b~--.~.:ci .. t.·.ed~:aS~.-~•.iP.e.t.->.- · . 
, ; ___ •• : ___ 

0 
___ .: •• _:..~t_·_; ... th~.--P.~~-!--~.1:~!..1eE~6-: ~~pl_y __ to t,h7 Agency's -respon~e ~~ill:,·be ~: .. ::-':>,: .· · 

· < ·. cited· as· 11 Pet~- R. at _;;.II; the pet1.t1oner•s··amended-response-to: ____ ~---=0 -

!{;::·--:--:-··-0··- the-:~Agency!·s:::-rei;>iYF·f-iJed ~on.c..:fuhe ::..12., LJ. 99 5:...,wi ll ...:b.~:i_c_it.~4_as "Pet~··· It .. ;_,_,) • .: RR at-s:.n;:_-the: Agency•~_,,res_po_~se· t_o the ·pet~tio~·•will be cited·as · ._ -

,\;1.:·~!:~-;~~-;t~~~=~~1t~~~iiJ.~~~;~y:~=:~?~;~!i~~~!:i~ht~~-~c~~~~~-~=,--~~t~=-> -
.I·:--- --.----·• .... _ .. ,_: __ ~: __ .- - .- ... -----~-------·-·-------------· _______ · , ... :. . . -· -· ....... :·: .-

~-------- -------------- -, ... - i 

... ,_ -- ---~ ·--~· .. ·-··-·-· ·- --·· . -··--·-- ·-·- ··--· --·---·-- ---- -- - ._,,_,, .... - ... - .. -- - - ~- ·- - ~- --- -- ---- -- - -- --
:', :~:C:;:ir>.O<,: 

_,,.,,.,. ___ Ill■■-- C 1·!)\ 

.... ::... - -~ 
,f ·'. - ,_-, 

ft + 
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---~ .. ·~ 

~.-

- . -- . 
-·· ···-· ... ·.· 4--" -:--·---'•··---·•···-----··- ··-

,_ . ··- --·. ·.: .. I-- _______ settling tanks: . (Pet:. at,>16;) :I-.Next:.;:the.water,·recl~mati~n·plants 
. · · employ··the·activated· sludge··process-:toi;---secondary."treatment. . . 

·. · --·-·--~(Id. )=-:--Tertiary treatment __ is. empl_9y~~-.'!:t.J:_~-:~9hn E. Egan and :I.,: . .' :I<irie .. :wa. te. r r.eclam.ation .p·l.an.ts usi.ng .. dual. ·.m. ed. ia-.-:=·tilter·s~·-while · 
·• · the Hanover Park water reclamation. plants_ employs single media 

....... · filters~ · (Id.)·'·The finaLeffluents from,the Hanover.Park, John 
- · ···'--:--··t:,:~ E;:-Ega.n-:-and ··Kirie ·:.wat~r...,~:t:~~_1.-~~~t;!_on:.'.plants-:-:are~, first;,..q}:llorina ted · I --· . : ·::~-- _a~?.' . ~11~1:} :. ~~-ell~()~ i~a. t_~d_, ,1:?~te>_~_e.~·.di~chargia -.~•:, .---·c I~;· > Li,~ i:j;,f,~-/-i~--,-~-~/~- . . .: _ 

, .. ··::_.·.:.:.·::)-:..~._,:--Th·~ · District-genera"tes \,e~rly~. ~bori~~,-2-~~;-·~-~-~::~d~-;t~;;s _ ~~-- -~-

1. , . sludge... (Pet. at. 3; ··.ltf.·r··:.;·Altho\.igli each"water reclamation plant 
· -.. handles its sludge·· in·. somewhat·_ cl_ifferent·_ways depending O µpon . ·t 

· -;~).ocal:• faotors i · the'· District· generally:,p:rocesses.·: i ts"~sludge __ using 

l,j,·_.-~:'!'~::~:ei~~~~i;I:f ~~::~~:1~ ~p~~~~~~~~· ~dJ-, :_:/:LL:L ~- -~- ~------
· ·· · ·· . . :.....: 3 ·-·-· ·Anaerob·1.· c ·01.· gesti' o·n · · · · ··· · · ·· · ·· ·· · · '·-. . . -- - ·-. -. - - -- . - . - . -. . --- . - - - . - . 1
. :_ ..... .:... ___ ···-··2;· ... Centrifuge Thickening... . ---~--~·:·:·~: .. ~. ·-_:.; .... ~ .. -: ..... -........ · . . :· . ...... · 

- ; 4.;. Centrifuge or lagoon dewateri~g . · 
:· 5 ~ Lagoon· storage · · ' 
_-_· 6. Air.;..drying ....... _ 

... ·--······ -··· -----· -·----- ------
(p t t 17 ) •- ,,, • ·e• • '' 

-.i• - , . . . .. . e • :· a . . c 

;:j'. ··---··- ,-~-- .· Solid~-· ~-r~-c~-~~-i-~;-··at .. th;-,~i~t~i-;tb~gfns ;ith the ·----.. -- ---·-·•--·--······· 

; ·. ·· ~- · ····~·,-concentration~·of·prima1:y· and second~~Y-.:-:~lu~cje,-in.- gr~yity:.. . ... 

·.:··•'.·, .. ·· .. •.··_•··,·.•.·:.·_·.·.·•· . concentration tanks. . (Id~) The sludge is· then··anaerobically .digested. in.heated~.(95~.- + .. 1°F) · hj.gn rat:e digesters for· ·. . ' . 
. :. approximately ,20 qays,. to reduce 6dor potent:ial and destroy 
· pathogens •. (Id.) After anaerobi·c· digestion,: the liquid sludge· 

.
,_•.1.•·· , ... : ..... '. .. (approximately. fo~r percent solidis) is 'either. mecihanically 

.. ·· ·. :-dewater·ea tisirig-·h1.gh spe·ed · centr fuges ·to· approx mately•,25
0 

to. 30 
e .. • .. percent solids or lagoon dewatered to produce 15 percent solids. 
·· /,. : . . .. (Id.-). ·Both the liquid sludge and the .dewatered centrifuge sludge 1--~-- ., ... _.,~ ... ~- is : stored . in ··:lagoo1's __ t<;> .• r~~~9.~ . J 1;.~-~C!~.o~~-P?_t~~~~8: ~ _ · anl3. f';-lrther · . 
• . . ·· ::-:-:~=:-:::·: _~.-:~~,1?.t;r9y· · patil(?_ge_~S. -~- · -~· (Pe.t •. : at , ~ 7. ) -~T~e .s 1 udge_ ~t:ore~ _J.n __ J~gg9_1)~ --~~. :_·-.. : · 

·. ·'·--·"·· L·is . .air::-dried .on asphalt payed_dry1;ng :l~~~s_;·~_us~ng· a ·mechanical .... 

I · .. • agitat.ion process to accelerate drying and further·reduce ·· · . · ·· · ----
-. •·•· pathogens~·· - (-Id.·)· ·· All· air-dried sludge -has. a high. solids content 

· "·:·· -_- ···af .. about·:6o~percent,·· .. is· soil-like· in·-·appearance,.-low--in. pathogens 

I •. · -· · ai:i~ high in plant n~trie~ts •. (Id.) . 

··- ··-_·-~'-- ·-~: ·-·7~L The·:otstric~- ultimately· utilizes ·the-majority. of_ its sludge 

I
,·.···:·_• .... ; .. _ · ·. as a· fertilizer, soil amendment,· or soil substitute. (P-at. at 

17 ;) After y~ars of planning, the following -are the options 
which- the District presently has chosen for firial. A~sposition of 
its sludge product: .. 

I 
1.· 

I 

1. 

.. 2 •. 

-~ --- - .. -
Sludge application to land. in Fulton county,. Illi_nois. 

Sludge application to land at.the Hanover Park water 
reclamation p_lant, Hanover Park, Illinois·. 



I 
ti 
}1··· 

3. 

.4. 

5 

Landscapingat district water reclamation.plants~ 

Distribution to iarge~scale users for lands·caping 
purposes (e.g., Underwriters 'Laboratories,· Worth Park_­
District, _Rllssell Road Inte;t'change.for the Illinois 
Tollway Commis,sion). - · 

_-Final. proteqtive la.y~:r for __ l.:,andfills.·· 

: I _- , -. Daily covef/for landfills·. · . 
; --rt r . -- 17-18;) :_· ··•-- . -,·- . -- --·· ..• -

·I:·:_··.~--,. , ., .. , ·RELIEF-REOUES~E_O,_~~-~-~-.. :_:.-_·_·~--

t=--~~,__·~--_-:.~0:.·:_··. --_·:-~h;·~Di;ftict·~/1·~:~~~1~·g~-;n:: acij~~ted·:sti~dard.~whfch::W~~i~\-_ ·I . · allow;.the·oisttict to use f~s·air-'dried sludg·e·product as·llan· 
.• . -- •. -- ·. innova.tive·· technology for certain appJ,ications at nonhazard_ous 

· · ·- - .waste .. ~l~no .. fill,s.••-~., 2 .(P~t:~ .. a.!:_· ~~1 Speci:{ically,· the:District- is . ·. _ I . -af;51cing 1 the· .. · Bo!rd > !-O allow. t.he. yse·: cf ~-the": ~:i_r::drT~~ ·. sludge-'·an-the 9 
' . 

. .. _/,.~:... final prC)tect ye· i.ayer support ng y~g~ta"tion. (I • ) The 
specific language· of the" requested· ad1usted· standard is as · r I"' .... , ......... _ ~allows·~-- ,, . -·· ·:--: ~-:~:· ·_· :.---~- . ·.·: · - , _ ...... ···_- ·: .. _·• ···.·: ,. ; -

h :J,ci. _ .-· ___ -. ·.:· A. - Pur~uantc to .:the,:_authr.>~_itY ... 9f_::s.e.ct.ic,l! __ -_28~_;t;_ C,)~ th.,e 
f · :· .. :·" . _- •· -·- Env1.ropmenta,l Protection Act, the 'Board- ·hereby 
1:L,.:.;,..:_-:--··i..:.. ___ .:_::...:,_c __ adopts;~the:-.Jollowing_n~jJJ~-~~r,~ta~.9g.rg_;. 

1
_Th~---- ·--·----·-· 

f' Ja · · .·. •.· ·. adjusted -standard aip1_1es only- to the a1r-dr1ed .. _ 
W?•,. .:···sludge product generated by :the Metropolitan .Water· -11·.> ·. . . . . ~ti~;~;i~~)~-District of Greater Chicago _- _- _ 

i:lc __ i•···,~·~;. _ _:~-;f..•_;jif ~~~~jfi~i!i;~ir:!~i~~~~i;;!~~~~~!~~g~i~t:~r:zi: 
it>-'~-- .. . .... _,!.,,. ·-·~ ....... .,..the . putresc1.6le,: .. (MSWLF).,.:,and.,chemic_si~ .. ~:W~.$~~ .. ~: .'.!!-..::::: ,·:'!!. . .-. - · 

II/:\_-._ -~ .:: .... :::~~t···•··~~/~.~~2-0~~:.'i:~~~t !tt!tii~~i::~~::~.~-i~:~;!~~~:~~{!~ti_::.:i~;~J.i?~}>Lf ?;~-~~ 
!if:':.:=,:. · ·•• .. •· · . · · ·, ·~: ;•, landfill~f,regulated:at'.·:35 °·I1L·,:•Adm;·~-C.odes ·810---815:-,:c...+•·,;: ... ·:,!+·( · · . " ~:: . :.::t·-::: · '1•?: ~i' ahcl~:•si1-~if-:for:J_appl;~9~tJ~m·~'.as·;:~l{e:~fip.ai~iprot,~c·ti ve:;::.t~~~~ . 

~- -~I::?.- ·.:~:·,~:-~~/2+:: !,:-~~;~:Y·\?l~yer,1r~·as?-~he}'fip.a}(~C??y~r. :{?-:Th~/_.s.e.~~J9n~·:_~~h.~r.~-~~~!l~h(/{ -~: 
· • -···· - • • •· .. _ - . . • ... soil- material standard- is used are. !·:~35 ,Ill.· •Adm.-., ....... ~ .... '.~
1
:<·.:;;ii:.:;_::::T;~;~~~~j:;~~~}~~~-~~:9od~.~\afi~;2i>4?;J~.{?3J~4Jc .. · r:.c3r~1~~Ji:~~s.trc~Y,?~~;J:~~~~~:·IfL:=~: .. 
, ··--,-..:.::::_, _ _.. -~-•- .:·...=..:a.,·;.:::..:;:.~,,.,=:;::::and::-s 1 Ti 410 ( c) ~( 2) ~and-==.( c) :( 3) .:.-:n:?.·:~..;~:...:,..,3~~;--:',;,·-..'..s:;;. .,.,t:. ~.,;.,.)!;a~· ... 
_·• -_-:_ ~ : .. -- -- -:- . _' __ -·~ --·' ~ .':.-·~}i _:~••,;~~~·-~ ~?_r.i ·~; f~_·?_--~-_./t (_:':: ~;r_~t;•-· ~t/(._~-.:: ·/{. __ ; ,-·, ~-- . · __ :; -: (:.! · .. y ~··~f} _ !; --?_·•;. {!, ~:-~--:': <l , ... , -~; -~ ; :·:_.i. · .;.. 

• \, .. :- • .c:·::. : . ·c" .... c~ -1~·.5wfieri~~V~ditig/~l~~~fe}foxJ~tb:~l~PP1Jtj~tJ9~,$. .~ ... · · · .. · 
1,t •.. :s· . .. .. . ,, ,;: ~'enum~iratedi'4.n~Paril'grapti•t.a;-t::the·toi"i;~r.l:c~'-ri,sba11 ·~ >2 · .. : .... ~ rr·l:~::,,., .. •·r,-•·,--··:···-c .. -',;---·--.~--;--·:,(pr~vid~~~i~=f:"?,r:t~~?slif~g~y~~I{~~~p.fi:~e~:;ifi~~~S~-:.~---·:.__~--~.:. 
q . .:..-~-~-------·-·,-·- .:pet~~A9n~.9F~~-qJu.s,.1;:~g.;.stang_ar!1~!and;Jpro,c.~s~ed;, 1.n 
'!', • . . . . - • . - ~=-·-:..·•a· ·-·.1•.•,,~·-·t·h-, .... t-h"'•Fif ·'11 1 ·"·• ,.,.,.,,~/':-;.-a·~••·'···-· - ,•.~od .· -tit __ .. -:·.'."··· ·_ - , . · · .. : -~cco_i;:_ ance . ..-.w1_ .::';_ . ~:; o .· ow1.ng'tcon 1·1..·•1:ons.:~.::; · ·• ,- .. _ .. 

!a/I~\/}'I::?'\-f-~{}f :--~-~-:~=L_:;~{:~--;~;t=2~;;;;tI~;;-~:t/~I 



I 
I 

.. ~ ··-·· ·- -- .· --.. -· , ... , .. :. __ _ 

-- . --- ., -------- ·-- -

. _: , ·. L , .:, .A11..~e.rpbic:.clige.st,_i_9pr_~!-;r:;95~:r± r.k0Y-::fo~; a,·:· . 
.. ·- ·· --, :. ·- -··· miniinUin-_ of-;,-15:,cdays_=-_or..::longer./:Tas .. ------' .. -·-···· . 

. -·· .. -.. --- ---, ~-.:~: -=~ ~;-:, ·t1e:¢=~---~_s)iiyi.Eo-; ·P. nsure~ tha :t::- the_, p j, _!?tr i_ct ! s •. , .. 
: . ".":· air.±dr-i•edrs~lµ,<;lg~_;;p_1;.9_duct~ ~illfme?t:it.h_e··--·•-·· - · 

.:;-, ,\:qs~~:AJJ?i:tPar~f~ ~Q-~~ p~:t.~9gen.ir.equtr:~_m-~n,ts ·• · 
_ _ _ _ _ _ _ . · fop::._a~ Class .. B-~ludge;,-::and~. _ · · _ 

I-_-·----~-:~~~-:?:';?:-~-- --~~;"··--~;·~---~~:=~to~aJ~;~:tiiC1a:gcioffs~ far::-,f-:minimwu·.·oi-·-I;:;:··~-~----r·•-•-· 
. ·•. ::.~ ... :·· ·•· ....... ; ... ·• .... and 1/2 years·after.-th~i final- additToii·--·.: .. - .. •• ... .. . -- ••. -:. -:::::tttr::·::irrttt:t:it:::t:-: --·. .. -.. 

• • ·-· :~;,;,,--··. • •• c ·'· , : -,_as 11ecessary. tcf. achieve'·:a~ solidi;; content 

1.\ .. L:=;:~c~:;--•· witl~~;t~id{:~~:!J!!f i~J"{{t~p~ii~ji,if ~;i::~;_::.: --· -•. -. -,:_.:_ 
· - .:: .. ··"·- ······~ r~.,.,_ :,-· enumerc;ite~;-in~Paragraph--B,:;the.,District.:shall·:..:~.:: ,:. _ _-_ - · · - · I · .. :~.::~ :··:~ __ :::·.~1iini~: th.e-~inol.111t:provi<;t-ed,. to what .. it: .estimate~: J.s.:.: :· .. ·.c~ . · · · 

--- ·: .. sufficient to comply with· the minimum depth·•_-· · - , 
· required in the Board regulations, · or in greater . 

amounts as.needed to accommodate the intended 
- -land_;lise '-including . appropriate .. contours, -_ f ina 1 

slopes, vegetation;· 'drainage a.nd erosion controls, 
---::•-:-·:,::c_:-"---_ -.··----•·:-•-_·-_-_---and·· to · protect'--the--final-low .. i,·ermeabi 1 i ty __ lay_~~~---... .. _ _ . 

· _ · _ · _ __ agciinst S\lch threats as• freezing and· root -_- · ---c:--·····- -•··--- · 

·•·-_--·penetrations..,-- ··----~:·-:~---- 0
--- • .:... ~: ·:--: ···- ··-~ ··-···'·-···=::..,.; .. _ 

at_. 2s~29.) · 

. .. AGENCY RESPONSE ··· 

··. ·· ·•_--·:The·,Agency· generally··aupports the··District·•s- request.for an .. 
&djusted standard. The Agency points out that all regulatory 

I . . lnformational requirements have been fulfilled by the District. 
-_ ·=-~---.···"··' .. (See gen~ral.lY, .. ~.g~:._:gesp!_· .. ~~ ~.;.?_~J:..= __ The· Agency states that it "is 

· :.---:·· ·· ··-- · • , .. , not-- concerned- about .. the . District ;..managem.?n~_-· of their·· sludgell · and· 

I
-_--- · .. ·: ~:·: ~~ .. :·1 ~the.Agency~ !'lja·s~ n_o .t~~t.m.ic:~l p_r~blem· with··th_e:.'.proper·-:-us-e·~of the·:.·-_._ .. ~. 

- ·· . _- District sludge as a soil alternative"~·· '(Ag. · RR at 2;) --- The · ·· ·· 
, Agency does,·· however-,· have one. area .of .. concern rema_j.nJng. ·- ... _ , 

'•:- · · · · Specifically,-··the•·Agency~-is· concerned--about-the ability .. of the ........... . 

I-_ _ Agency to:monitor .the use_of :t}le.District!s sludge at landfills 
which need not be.permitted pursuant to Section 21(d):of the.Act. 

·· --····-··• -·· (Ag~ ·Resp·.-at ·4. )····--The- Agency--is -concerned. that the .use: of. sludge ·. _ 

I 
: could be abused at ·permit. exempt facil_it.ies. · (Id.) Therefore, -·· •·-·· .. · 

the Agency asks that·the following-conditions be.added: • -

I 
I 
I 
l. 

o. Any facility utilizing District sludge for final 
cover is limited to a final depth of 3-'feet of 

· sludge compacted using normal. _landscapi~g 
practices; · 

. , --- .., 



_··---· •- ·-··-------·'c··:~-,-.-- ... _· ·-- .·. 6 _ .. ·- _-·_·. ---•----- --- --
·-·- - . .-~~ --~- - -·-~ ··•·• - --- _, .. , --. -- ~ 

. : . 1 ~ :• •_: .~!1-.~~~pbic::.dige_sj:J.9pr_a,!:,t.95j:_r.±r:k0_F.-::f or:;~-.·: . :" 
··-·····-. c··:··--_:_-· - . .. .-. ····-··· _nii~i.~'Ell-.of ~-)-_?.~ days_::._ or:-= longer./:Ia's . -- - C ·-- •••• , •• c . -·. 

--•. --·-- --- ---_·.• .. - ._ ~~~ - ---· -~----~~: . . :~·~:-0'-_~ep=~~-~-.-~.hY~.to:l ensure~ that-:; t_he .. , p ~~ tr i~ct J s --. 
. : :- ""-~ air.¥.dr-i.Eid.rsJµ_dg~_-spt9_du~t~·w.!_~).fine~-t::i_fh~-- ·--- ... - . 

~:,:-i:_us~~~JJ?1.~~r~i,~Q.:t~ p~tJ~9gen1 r_equir~Jn~n.ts - -
_ _ _ __ _ _ . · ~9~::..~:- ql--~~-!3.:.~;.'!4g~n:.:~n.~L:. -.:: ·· - --· 

-· ----•-,'-. ~·-·-~--~·· .---- ··-··-····- ., ·--:----------___ ;____ - . 

• - ·_ •• « ·• - • ·., • 2 ·.·" st"ofage:;~lri\1a:gci.o.iis;:.•ror:.~a:-:mi;;I111wu··.·oi_~~iT;::.-~.:·:·:~: -···- - . -.. ~- · ····-- ·· · 
· ·· · ., ... · · · · · . and 1/2 years · after. the{ final- addition - .. 

_·., :-~· . ----~ ·,·:. :· of~~--~~~-??:~\-.~-~~r\\~1~ti~?::~?:=t\:·~~-::~.~~'~i\:/::_~ -
·3 .... Air-drying.for a-minimum of 4 weeks;·:or· . .... 

. ;,::::,.···. - · ;, • - .. _as necessary_ to.achievEf'.·a .. solic;l~ content - --
- .. : ., 

. .. -, of 60.: .. P.~::'?.~~~~;:,,_.:;;:.:~.:_.::~~:-·,)~/-- ... '. __ , . _--~-. - • ·· 

.. :·;_ ----~~-:-.:~-.--~:--:~-~~:--·--~Wli~i·:~rcividi~g~~·~~a~~=io:,:~~~: a:~~ifc~iib~ii:?:~.~~;.~. __ , __ ,~ ~ ... _ :. --~- _-._ .c. 

~- . '.·'·:--· ····,-,~ :~:,:·· :·- :'".: er,~er~te~ ;·in-Paragraph- B ,;~ the._. District. shall~;_:::.~ , ... -.. ~ ~-- . _ · _ 
•

7

"-. .. -· ·- ~-- ~--:..-- • .;-:- ·-----_._.-~~ ---i-t~it~·-th8_--~ ~in04ht.~_·.prov~d~d·;·_to·_ .what .. _it:-.~_st~m_atJ~$_.--.i.~-.:-~~--~·:~~- . 
- ·: · 1_ sufficient- to· comply with· the minimum depth · -- - • . -

required in the Board regula.tions, ·or __ in greater . 
. -_ -amounts as _ needed to accommodate_ the intended 
_-·land-use-,including .~ppropria:te. c9n:tours, final 

____ -_- __ slopes, vegetation; drainage and erosion controls, 
:--"~·····~""'·" ---·~~ •··------'-ahd .. to 0 protect~-the:-::f.inal'-'low~ permeability __ lay_~i;-.. __ 0 "" :" •••. ----····· ~---·. 

___ -. ___ --- _ · against such: threats as freezing and root - _ -
·- · · · ····_·-·penetrations.-····-~·-:-'"'::-:. .......... ~,.-,:~,·--:-. --- ... .. . . ·. · · .. _ .. _ 

,(Pet. at .28~29.). 

AGENCY RESPONSE: ·­

... _··;··--~--·Th~- Agency· geherally·supports the .. District-•s.:request_for. an .. 
adjusted standard. _ The Agency points out that all. regulatory _ 
informational-requirements have.been fulfilled by the District. 

·= .. ··",·····: .. (s·ee gene.ral.1Y ... ~9~.J~43SP~.--.~~~.;;,?.~J~.~he· Agency states _that it "is 
, .. ~ ... : ... -- ..... , not· concerned- about .. the .District _ma·riagem.f;!tit~: __ c:,_f __ their- sludge"· and · -­
::,·~ ~-~~-- -1~ti1Ei.Agen¢y~ ~~h~ie( n_o .t~~hnic~l pr~blem ·with-th.e·:pr·oper·-:-us-e·: of ·the·:.·-:··: 
, · District sludge as a soil alternative"~--· ·(Ag. RR at 2;) ···· The · · · 

_ Agency does," however, hav7 one area . of .. concern remain.J.ng. _ .. , 
·>specifically;-.. the· Agency-1s·concerned--about--the ability .. of .. the. __ . , ... 

Agency to:monitor.the use_of :t}le_Dis_trict?s sludge at landfills 
_ . which need not be permitted pursuant to Section 21(d) .:of the· Act. 

-· .: ••• : •• 0 -,·(Ag;· Resp.-at · 4. )--····The Agency-els .concerned .that. the .use of. sludge · 
-_ -- _ . cou.ld be abused at ·permit. exempt facil_ities •. : (Id.) Therefore, .· · ·· --·-

the Agency asks that the following· conditions be· added: 

o. - Any facfflity utilizing District sludge for final 
cover is limited to a final depth of 3 -.·feet of 
sluclge compacted using normal. _lan~scapi~g 
practices; -- -



-
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E. The District will report to the Agency the start 
up, discontinuance, and quantity_of sludge· 
deliveries ~a.each facility;, 

F. · District sludge,· .when ustd _ in compliance with .th~s 
adjusted standard, is not a waste . 

.. (Ag. RRat 2_.) _ 

"I 
1;. 

COMPLIANCE ALTERNATIVES 

.The-District· indiciate·s. that it ·believes a disr.:ussion on 
___ compliance alternatives is inapplicable as no amount of effort 

- ·would ·j;'_esult in· compliance-with-the:regulation of general--:: , .. 
. .c:app11;cability._orLthe:part::..of_the.cDistr.ict. .. ~. _(f:~t .• ::.at:_:_?!?.)_ '-Tp.e : .. __ 

' r II .· 

j¥ 
· material· generated :t;y the:·District-1s--air-dried- sltidge.-which. is . _. 
not soiL ··The·_oistrict·does not-assert that the air-dried sludge ·. 
is so';i.1; rather the District maintains that the sl\idge can comply ·. 

- _ with the·same ·regulatory design and perf9rmance -requt .• :ements 

f 
·expecited'of's'oil.'-"'(Id.)-·---- --~---~-- ... · ....... ,·-··-.. c .. :' _: · s ___ .-1 

I
· .. - The District maintains· that an adjusted standard allowing· 
■ substitution of ·sludge for soil material in landfill closure as.· 
,J.· . fine.1 protective layer• would result in substantial c6st savings 

c · • . . · ~, to the Dist;:rict._-:..::_ 1he·District· indicated that in 1991:, · 1992 ·and __ - · r . · 1993· the District· utilized 115~ 118 dry· tons,· 2s·, 415 dry ·tons· and· · .. 
fl---,,.. ... ::..~ .. .c.....-L 167, 053._dr:y_:_tpn_i;;_of.:...f?_lJ1gg§;JgrJ_i?!__al protective layer for _ -. 
ti _ . · -- / - landfills in tpe · Chlca,go area.-- (Pet; -at-2·-;f:y·,---ft-tlie"iHstrlct·-····~-----
if ___ . · 'had been precluded. from utilizing its:.:sludg~ _during~ i:ll~t:,j::iI,ne,. , 

.

t_:_!_r_-_: ___ , t-h_e Distr:1_·.ct wou~d have been require~ t-o d·i-spos_e of_. the sl_ u_ dg_e_· __ a~ 
Il ·. a cost· of approximately $22 per dry ton. (Pet. at -2 5. ) _Thus, 
J ·the use of sludge in 1991, 1992 and 1993 saved the District an 

' I E, . · ; · .".xpe~~0~~:~tft~~t:~i~Jt~~~;;i;;:~~~~~[:f;~~~~.~ .L:0 ;'.= :~- '-•· · 
~- ::~.-:-:~·-.--:.-.T~:.==-,--~~-::- : .. :: ::~ ~-~ ;..,7:.~::..::. - ;_::;::f,_~;~::i:z::-~:'~,·-:l.;L.:.,,:;,"~··,-.-.: ·:-;D~~-:~j;~'.~ :,.-=-:_::;.~:~JLf-~~~~: __ c,_~:_ 
.fi I\---·-~: .· -~, .. --~·:. --~:~oistr'ict"·eq.udge·.-has~.been,1.·o\.\tinelyiana.ly2ted__by_:)::i9th~-:t:i1e7:.·EP°:-~' :: · 
:! .. _;-::.::. _ --·--'~-:'·:toxicity::.tes~·~a~~;::subseque{ltly,.:..:the.~.Toxioi1:y.:•_Ch,s1rf\,c~~J:"-il:!t.t.9_:.::-4--'.:.· .. 
¥ . , .. •·.Leaching-:Procedure .. ·(TCLP) 'test; '~~nd· h.as;"a..;t.ways-,·been•-found·to,,be .. •-
l uf . . .. !f~onhazardous (:!:-:.(Pet ~71 at {G4 :; ) :5:C:-:,The, :o.~str 1.oj; · li_~s i. f OU}ld · .• that' .air ... ,, .. , . 

. 1 rt . : . t :~{!~g~:o:t:~:~;~;:~1~"~;t~:~ttt:~;;;"iii!ri;1~t¥r;1tf t~~tf t~:i:,~t:, : -
-;fl ·.. _ .• · ~---~- .. ·~· accordirig_~j:o~J:lii(_D_~~~f..;l;9t;~7=~~:~~-l_t;i~g~~-::ll},~~t~_-:·~!}- ~~he_~-~~~_:Ly~ic_~l .::~~:~·..-.:.: 

JI I .. . '.: :. ·: · -_ _. __ ·~-~~ri~r1::~I~~ !~~e~::ri~-~ft;-?~!f:-¥-~{~; 4':r.~r:;;~1}t:tkli!il~ftf ~t~~7.~2
·:~:-~ 

rJ : analyzes, sludg_e; fr.om·:e_ach.:of; its: 0water~ l='.~.cl~~a:ti9n·,·P~?!A~~, J:~~ :.: ,,.1 . . Q ,, · . monit'or-metal-·conten:t~·~-.:, Sludge quality •. ~af:l,:;gen~rally.,met tpe_,., .. _: • · 
., r; h, · _,...... · · ·-federal..,.·(40:·0FR··503),,_h_igh:quality.:.s1udge:-..!regulation .. lim.its -~for!,.:~·"···---
~~, .. -·--·--·-·-- , ...... _____ land _applioat.i.9.n._ .. sJnce 19.fJ}., --~-~'7~__;:~sul t~t -· r igorotts monitoring 
· -" 

1
.~: _ . ·and_ enforcement conducted by the District's· Industrial ·waste-:-:-,·-------

._ t tf -~-'~---~ · -- ,.---':-)~:i-"~-~J:~~ ·--~ -:•f~~!: · .... at }:~,d.:: ~L.::...-_:. ·:.:..~:.~~-;: .. --·- ~::::~ ~::-~- :~ ·--~=- :- _-_ ·=--.. ~-'. .... ·.-. ·.:-:-· -=~--:·- ··: .. ·. _ 
.. · - ... - ._ .. -~-- -------•··--· ---• -----·· ------- - ---_-- -·--· ----~-- _- ----- - - ·-···•---- -------- . -------- --~ - - ' ___ - _--_ .. __ -______ ~- ~-- --· ..... -- -----~ - . - .,.._., __ _ 

·- _...,, --~-- ---,- ----~--a-- ·- -- ~---------~-~------- ----•------ ··------ -----:.---•-··--• 

-- , - - : - . - - - --- . - ·- -·-- --- . ------··-•-·-

'. ;!~t#tr• .. ✓b" \ . 'p·,·;u• , '~f~~t 
,.illliiiliilllllllilllliliflllllilili.""""......,---........... -----------·--~---;!!!i+z=a·~-~,..~ ••.... ., .•.. ----~-----~,)- ' 
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. The Distr~ct •s:·sludge production·.and management, activities 
.. ·- ·are-·oovered by'~ the~federal-~regulations-::( 40~CFR.:Part_503), ... as well .. ,. _ 
- ·--as'.._tfie-Agency!s.sludge_managem~nt.:.p~~-its.: (Pet.·.at 35.) The 

.' District, therefore,. routinely reports ·ei_tiidge--·analyse·s ·to-both· 
the· Agency's •Bfareait.= of-Water/-Division. of·water Pollution· .: 

... .· . ·. control, and Region· v of the United states Environmental _ 
I··:.~.-·/~: =-~~-o-~~-Cl~~on_:~i~e~~J.: :-~~ -~~-~ ~~)_.-~_; ·_--~ _ .... __ . _ _ _ ·::·- _ ·:·::~:---"--·:~-:- -.·: ~"~~_.-_ .. :-:::·:: .... ; ··::; .-~ , .. 

· · · :.-- · -•···.·-in ·· 1g·s2·~ :··tn"e ·01stric_t: ~~g·;~ -t; ~~;t:r~ipat·~-'i~~:th~-~i~su~e.:.of . 
. --. the·.~fe,unicipal -sqlid· wa·ste::dandfill--at;l03rd and. Doty _Av~n,u_e _in . 

~hicago; .. (Pet. ·.at· 3s.:":35~ t . .': ci~s.ur·e ·w_as· performed by contouring 
. . .• . the:·s_i:te·; 1-establishihg:··su:,;f_;:i~errunoff' controls,~ covering··.with a·;- . 
·,•/ .. ·,·_twq.:;_foot clay·i$_eal,c ~i:td::,then~(applying·.siudge·~ :_:,• {P.et,. =.at. 3_6~J.:.=.·~s _ 

·,.-, .·,: .. ·.·--.· . ,e·a·· cb ar.~. a:~.-"'. a .. !3:-. c.'o~p.l_et~~~ :gr. a .. s ... s. __ -~ and:sh··.r.ub. s-.· we,.re .. pl.an···t· ,~d -to .. .:. co .. n·t· r·.ol 
.. .::.::,_ . . _· _.___.:_~~-~.9§J.91!!..::.~~:';t'!i_e··result has ··been an aesthetic~lly.~pleas1ng site •with 
. - •· - ·, .. e~vironnienta1..,.safeguards~~:·:·c1~: )"''.,.Part-of-tthe· closure:-plan::called- .. 

- -:· ·-· C-•for·--1nstallation ·of-four· monitoring -wells ~ihstalled :in .:.the_· ___ ·: . 
· .·· ....... limestone aquifer· underlying:the: sites; :the .wells.:.are:sampled_ -

quarte~ly, and results are sE!nt to the Agency Division-of Land· 
. Pollution •. (Pet. at 36.) Th~re has been no significant ch,ange 

in groundwater quality in the ten years of monitoring. (Pet. at 
3 6 .... ), .- ·--·.-. -.·"_- ,_ .. , -••-•--,, ~.-._-·- •_·-·---~".-·· ·--- -··-•-- ··---

·,·.· ~--·--'--·----·--'-:---The.:.:.. D ist:ti·ct·· has-also- been-using- sewage-s 11.ldge...:f or ___ __: ___ 
0 
___________ ..:~ ___ _ 

.. ___ : _ . _ .. , ~-s~a·~~!,shing a final protect! ve layer on three coa; ref1:1se piles • 
-- .- at its Fulton· county,-··Illinois; · 1and ·reclamation-site .. since 1987. •• 
-·· ·. • .· <. {Pet.. at ~6.) Initial reclamation activity_ started in 1.987. at I - ,/the st. David, Illinois, .coal -refuse pile ... {Pet .. at 36.) The 
. . . ,.· approved: reclamation· procedure consisted ·of ·preliminary grading;.·· 
_ appl1cation of agriculturalJ.iinestone,·application of·sludge at· 'I the rate of 1,000 dry_ tons ·per acre, planting of a vegetative _ 

·: cover-~ ·and ·mulchiri~f-the' planted· area·;- .. (Pet.·· at--36-37. )--.... J?lp.nting. • ... • 
of vegetative cover consisted of seeding with cereal rye grass as 

.--,...... a cover crop followed. by_ seeding with alfalfa, alsike clover, 
. : ~brQiuegrass,.ai;ici ...... ta:Ll:_fe§,Q.U.~ .• "i ... 0:.4.y ... T~~-· ~,:t:•··o~v-~d, Illinois,· 
.:-· -, coal·_re~use _ _-p_ile-was--completely. reclaimad ... witn,.,exp~l),.~_r:i_~:.· .... · .. 

1
. , ·. . .. I vege.tation .. co'\•er· usi.ng··_th.~-:d.escrib~g proc,edur. e_- by .. ~.199. 0. ·_--·(Id.·) .. -~ ··_--_· -.. :.-,.· 

.•• ·· · Reclam_ation of a· second coal refuse pile at the Morgan•Mine site, -, ·· · 
, , . ~consisting·of 27·acres, was completed-in 199l·with the .. approval: . 

I ,-
. · ;of the •·Agency~---- '"(Pet-;· at' 37;):· ··And a ·third coal-refuse.pile .known 
· as United Electric coal i::efuse. pile, donsisting. of._125 acres, was 

r·eclaimed. (Pet. at. 37.) · · · · . -
-s:-- _ ••• ~ ~--- ~--- •• ••· _- •• -· - - - -_ ... - • -·-· - - : 

. - - ,. - . --· ··- . ··-·- ··--
. The Oistrlct•s petition also addressed the pbt~~tial concer-n ··· ..... 

that utilizing municipal sludge for productive purposes at · 
nonhazardous waste-landfills could produce leachate which would 
have a negative Impact upon the quality of groundwater •.. ,. (Pet. at 
38.) Obviously, leachate can affect· the groundwater under these · 

I 
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landfills. However, there has been a USEPA study2 cf the quality 
of leachate, where both-municipal sludge and municipal solid 
waste were placed in a landfill, which should alleviate these 
concerns. (Id.) The USEPA study reported that the addition of. 
municipal sludge to landfills in fact improved thequality of 
leachate~ (Pet. at. 38.). During. a 20-month study, test cells 
containing municipal sludge, .. ·and: municipal solid waste· produced a 
leachate exhibiting a cp.endcal oxygen demand (COD) of 1500 mg/L ·; 
ip comparistm to a leachate COO of. 30-, 000. mg/L. produced from. test 

· cells ·which did hot··have· the municipal sludge.~ _(Pet.- at. 38 .J 
· Thi.s represents a COD reduction. O°¥ 95 percent.. In addition, as 

shown in Attachment 12 to the District's petition/· cioncantrations 
of metal~ ·such·:as··cadmium,·'·chromium, copper,, leaci, nickle, iron, 
·and. zinc -were- lower in the: leacha'te. from the cells containing · 
municipalsltidgethan.tho~e:which did not.· .The reductions. in. . 

:-,-------~-'.~:..~metals x:ang~_4.:.f.X:9!'}.,. ~_l_o~-·of .19· ·percent-•in the case, of. copper_ to. a. ,_ · .... • ... " high ;::9:::p:e::::: ::::::::t(Piit;-~at: 3 8CC3 9 ; ,:- -~ : _·:··- .~ .. : -. _ ' · .. .. 
1·· 
-, .... 

. -: . ' ' ' ... " . - . . . ' .. ' ' 

- - -•- ··- -- - - a : tty~;s_! a~-~::colnmQn ___ mi-sConc~ption tha-t int~o~QCing-- Sludge·--~~nto_ 
. landfills degrades leachate quality. T'nis study shows the 
· re''ierse ·to· ·be true.. Results of_ this, investigation. shonld be 
made widely. available to EPA and state author.iti.es: co:ri~~rned 
with.landfi),l regulations to improve the .scientific bases 
for-0 .their .. decisions. .., ..... · __ - . . 

~ ··-··--,,, .. -,._ .-. ~- -·- _--. ---,.·_--- .. --· -·-· •_--_----··------~- ----- ____ .:,." ___ -__ -~---.-, ·-------~ _, ---
'-· - • - - ' - J_ ,I ..... ·· .. -._ .. -._ /- (Pet. at Attachment 11.) 

- . I"· . . . . •. 
- - . · .. The District a~s.erts:th_at usi_ng •the·District's sludge at _____ . 

I-- landfills for final protective coyer would produce results 
·• •.· .. consistent with the conclusions .of the USEPA study.. (Pet:: at 

39.) The oist.cictalse> believes-that thegroun<"water andsurface 

I
·-··· .. , , ___ ,wate:r: p~g:t~~~.iC?n. .. r.~g':)-~r~mt;!lt:~ ~ e>f _J:h~: Bo~r~' s _ l.an~f ill_ regulatiop,s 

·-_:-.·-••·•.·· ''. .. _·_ -~-~ .. ensui::~~ _ __'!:,ha~ ~ ~he ___ use of -Dist:ict- sludge wi.11-,not adversely: impact_ 
~. --· . •-·· surface and .. cjrounpwat·er'.·qual1.ty· . .-at~_-nonhazardoµs:-:,wa~te ... l.a:pd_f_ill:~!~- -. 

· ,...:-:· --·-~---.. ___ .(Pet~'~t=--~2 ;-J.,.;.:-A~y :·~,u1:~~~EL~~a~~;i:--:r,~noff---~.ro~,7~he ;f inal.:.:protective ~: _ _,_ 

1.·~{L.: .... , __ ::~~--~ .t:i:~. :,i~gi;t:th~_f:.~;i~~Jt.~§~;~~1~·~&~~1:~t~!t{ft~~ii::~ ~~~IT i~:~~~ :,,· :;~-

·--·-~---- -------·---...... ·~---- -~•-~,-

. ~. -. ~I'-,;-

I . :: ·. ··: ~:.1 •·. •.\ _.,, ,,_...:;! _..:. - • 

. - . ~ ~.!', :; ;,:.-:·:,~·- :1~ .;::~-:.:,,,.:..:::: ~ =f:~.d:'.i.': :· : { ·?.:~: L~. :-:_,.i:l.f.-: '._1:}_·.~; _:~.:. . "°'. ·1 J. ,,.y. 2:, :>,; :• :, : ::. i:. .-t ;~:.: -: . 

I . ----- ....... _ ..... --· ~~c".7Far~~:1i~et-:al~~•~T~e,~~.~i•~:~S:.-~f.<.S-~~~~~-~l~9:g~ __ 9.~ •!:!ea9.~~i:~~~-· _-_ 
: .. . and Gas from, Sludge~Refuse Landfills'.'·, ·Presented at :the Residuals -

· ~ . ·---::.--~-----· ... .. -·ence,_ ·of'-·t1{e-,:water'ti?°olluti06n'-'.::contro'i":Federat'i'on ~-Atlanta------

l ic~~i~--~t:~~~ 
---- ·--- ···--·--- .... ---~----~-•_-"-•_-- .. ·-----------··· . --... ______ ..., ---·· ----·-----------•--·----- -· . . - .... 

·_•·; .. • •~ •. ··• a·• 

, ----- ·---- -,_- ••·••-~ •••• ____ ,.. ______ ,. - ____ • - • - ~•-- - • • • ·_ .. --- •• __ "'_. _- _---. .. •• ,_ ... -_:,..:_, ___ .. _~-•• _ ••. ,a.-p -------------·---· -· -· -- ,. .. ,.~ ·-•---- ·--------

. -~--- - ----~-.----···-•·· . ---·- - - - - - ----------_--•----- _______ .; __ ,.,:.. -~ 
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l -, 
1 -,-----, - - . -. -. ---- ----- -~--. --

i<i 1-
-, .-· ., ··--------- ~------- .. _ ....... ,.- -·-10 -- ----- --

..-:-_ ... -.:rr·~---·:-,- --•~•~• ,•H•- :•••.":-.~::...• __ •\-;, -•-•-:.-•:•. ••• -=: ••.••• ••• ♦• • __ ,. __ _ 

~ , ____ , ________ •_j;_~~-->·: // ·::'.:·>;-----i:.-~.--~:?~~~~F~-~~f~o~_-_. __ ·~: ~.::_-, _---~- .. ,~·-·.: .... 
- ,. __ , ___ Substantially :and- --significantly Different Fa~t~-~~ - ·--.. -- -- ----

1 --: · ·· .. ::_~:The Dis~rii~.-i-:a-intai~s- that'. t~e use~ o·f ih~ Dis-~~":~~~: -a-f~~-
- - , · drie.d· sludge was_ !'never discussed in the landfill regulatory - · 

I, -~-?/~:~~=-~t~~~-i~f~;r~;~;~_~;:~:tt!i~~ti;t~y?~~d~:ii~t~r~;-~~it~ai;i_~~;n~~-~-:: -: -.· 
. . •-. from.t.hose relied on'.'·:i,n_·r~lation to the scnl-reguirement." (Pet • 

. ··.-·.:·.--- at>55~·)::.:....The-= District:ar@es· th-at: dtirfng· .the-.-time .. _ the Board ·was 

1 ·: ·- .. ,: : .t•::tt;tf~~-~tt:}!~:r~r~le~=~-i~{!~t:~~:~D~:t!t~~-ft~f·.~6~~:~t.:!~r:~:-- :-;° 
: · ma11~-g~m_e_n~,:_ori_l~ri~f illEl_;~ncf s~udge ~- :/J~e:t_ .=· _at', 55:::-5_(j.) ___ · '.. ·. ·_· · 

lt'\~-@~d~-~f~:M.£_'_~_ 
----------- ··-' _ Tne•oistrict··maintains-that· the-petition·:demonstrates the -

:· District I s' ·1ong-time · investment .. lri _._.irinovati ve · technologie~ _in 
order to put sludge to_ productive uses. (Pet. at 56. ) The -

· Dlstt:ict ar,guee; that the loss or· the·, beneficial productive uses 
6.-E the Distric_t•s air-dried sluqgewould be significant both 

:·:envir.Qnmen-t;.a_:I.):y,:_a~~ ·.in economic terms .. __ (Id.) The· District 
. : asserts that .air-dried ·sludge· is· "at .. least environmentally 

-1· -~-------·'·~-~-~!r:{:~~-:1~h0 ,~tha:~;{:· =~~ni:~~:!iY;~~~=~i~~~;:1~i!~ -use-•··· - -·'··· 
.. ' policies11·.- ·---(Pet·. · at·· 56 ~) '·· · :-:--···.-~--::--:. ----·-- ... ·-: -_. 

I 
:I 
-1 ·-• 

./Environmental aiid He~lth Effects 
. - ,. --•-. 

The District'ma-intains that. the· petition· has· "amply"· - ····-- ·-- ·· ---­
demonstrated that there are no substantially or significantly 

-:-:more-·adver~e·: eriv ironniental ·or· hea 1th" effects · trom · the , rul~ •_ of 
_ ge~eral applicability·. (Pet. at 57 ;' see infra pgs 7-9.). · 

·. :_;,: "F~
15±~~t:I~s:t ~:;~:~~~:~;,~~:t~~~-~l~~~~=~~~ ~;: ~;.;1Jag~~~.;~~-: •.. ·_··· ·. 

I 
I:,-• 

I 
1. 
,.-
1 

·· · final ,pover are regulated under two --federal programs. -The--first 
- _ is _the RCRA subtitle D program, under which .an. "alternative final 
. /cover design" ·which ·meets certain· criteria may .:be allowed.~,C-~ (Pet •. ~·"· 

.·at 4 1 ,citing 40 CFR 258.60(a) (3).) The second is the under 40 
i.'fR 503 which•. sets forth regulations for ,lfthe use and disposal of--_ 

··:municipal e1ludge" ~----_ (Id.) ·····In 'the -preamble to .the _final . _______ . __ . ____ : 
. promulgation_ of the Part 503 regulations the USEPA specifically _ 

endorses the .use of municipal sludge as a cover material in 
nonhazardous waste landfills. (Id.) The pre~m~le __ s~at_e_~_! __ 

· ·while the use of sewage sludge for· beneficial purposes 
is primarily related to farm _and home garden t1~e, use 
of sewage sludge to aid in the growth of a final 
vegetative cap for municipal solid waste landfil~s is 
also considered a.beneficial use of sewage sludge and 
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should be encouraged. By taking advantage of 'the 
nutrient content and soil amendment characteristics of 
sewage sludge, a vegetative cover or ca·p can be quickly 
grown to facilitate the municipal. solid w,aste'closure 
plan. (58 Fed. Reg. 9258.) · ' 

(Pet. at 4.) 

Thus, the District maintains that the adjusted standard is 
consistent•with "federal law.· (Pet:. at ·58.).. ··- ·· 

DISCUSSION 
-._ - - - -

. First~ the .. B,oard ··notes that this adjusted standai;-d r·equest , ,_ 
'··by the -District-i_s. somewh~t .. unique._ Rather_ than.request_an ·" · .,,· . 

...... _a,djµi;ted_~_!:;?_I}c;lc(~~-:f<?~.-~~~ ~se_ of __ sludge· as a- soil- alternat;ive at 
.,,_. a specific site--in .Illinois, .the .Dist:ifct····is-·:seeking :an-=-adjusted·. 

standard which-would r1pply t,hroughout the State. -- However./ .. the-a . 
Board.iscpnvince&thatthe adjusted standard mechanism is 

. appropriate to, this- proceeding. _ . , Al though. thfL standard is .. not for _
1
. . ,..one· ·spucific·-1tsitell , ... the··standard is· for- the ·use ·of the:··-·-: --- ."· .:." - -·· 

District I s air-dried sludge~ · The sludge will be. subject to .·_. . 
specified· criteria ··befe>re.- leaving- the -District,! s .management .• for .. __ .:., 
use-.as a soil- alternative .at landfills. in Illinois. __ Further,- thee_ 

I· 

I . standard wilL.only apply to. sludge .managed by the. District a,nd 
" }· . _ __ :. not to .fuunicipal--sludge, iri. general. Therefore,_ .. the. Board ... , .... ··-· 
" .,.-;.···c···~·-· --·. bel:f.evesf an: ·adjtisted-st}\ndard is the .. appropriate· mechanism.·;for-- ·--",·'·· · -· 

I. ,, -'.,/·relief.·· . ··".: . . " . : ' ' '·.· '' ' _· ' ' . '·_ ' ·_ . ' ' ' 
· · , __ . _ The District -and-the Agency :agree that the adjusted staildard 

f mechanis1i.is appropri;ite/-·'rri ·fact, "the Agency ·supports'granting 
the adjusted standard, but is asking·that certain conditions-be ·• 
included. _. (See·• infra. 6--7.) . While the District accepts, two: of. _-. 

·•- .·_ . th~ conditions as ·written,· the District it;. concerned oi/e:c:the .... , 
, .- · _-,.. ... -~::··-·· .. ·•·suggestea-:·coiidl"t1oi\7.1~Dll~:,'::/(~et:;:: RR?at:· ·3:.) ;::::.:The·-Agency •.i:f::-condltion·.:· ,:::. 

r~-~~1:~i-; · . :· .:~. . .· ,:i .. -• :-- 1 .,, •• -: ._, , sludgf.3.;c.~mpacted;-.us ng .; nor:mal .. landscap ng~::- ;;::~ .~:--=.-.=::·~ ·••·· ' 

18@ . 
-. /:. -,:=~:·- · :· :~:~~Tije:-A;g?ancy,~Ji~eeJ{inl=:;~~ii?>Efi ~i.on~2pf ~"C~h?--~~:-:co!l;~itio.1~f;~h~qi:\use~~ot,:::·:.::::::···~~::.~ 

I-~--..,_. -~- -- ':·---··concer_!l.~~~-a~-9~ .. !-~fh~ j ~!5J.Ii~Y'.,; .o~~~_h_e _, ~g~_t:(9y··\t.? __ m~~.?-t?.r-:-t~e?t1~·e: ·cff :-~~---
. th~.1.P!~~;-J.9tJ.~.1.~J..~d9~;:~_!:.;:_!,~!1.~~,;J..!/•~J. ~flJ:.2!°1 ~~-~d ... ?..?t!_b.~~ ..Pl1:~}t~,~?~r~·- ...... _-. 

·· :.. pursuant_~to_ ~~E~!oti_:'.21,(<_;l) _::pf"'th~_t:~,9t_.~·:::.J.A~.~ ~~e~p .... ;a~.-A:- },-,~0 ;r~~-·-.o; •. :· 
I·:·--,;~·.:;· ---c~--_Jt~-;~!f~ '.:1!i~~_;;-;i~at~:~ii;~c!~i; fh~;~i;~~t6~tl,~~~t~~:i~~1lt~9:~t0~~~-~-- i 

c· ·:c·c,·---'::·- ···-··.;_::--usin--~-the~slwi=e~. ;JPet7.~R:;-~t~2::):~-The+D_ist:clct~'states :·-:-=-~- :.~:: .!.: c.c, ___ • 

~ .• =.·.··~}. • •. ·;::: ~~~-~~~:5J#~'!}_:2f&E~}~.'. ·:,;-:t:JJ:,~; ~-;2"c~,,~~;;;t;:&, ..• '..ii=~~;-;M · .. ;~~· 
--~--:~ ~- ·•---·-··--·· ---- ----- .. -~----~-- ___ _. ,-• ••• -•· • ------. - -- _...,;._ _________ ----- ·- --- - - • -·,-·-------·. -··--· - ·-··· -- •----:-·_ •>-

--~----- -.,. -- _- -- --·- -~ ._:. -- •- • --• •- -----· •. ----- •-·. ••P-- •••- •-•-• - •- • -•·- •• • ••-• • .;,,o.o • •-·' •-••·• •- --•- > 

;..:. · .... 
: • • .=., •·•.. --· ·;•-- •. ·- - . :· .... -.~- i·,: . 

. ' 

-•« -~,--------·- ..... _ •• ·-·-----.. ---'----·-;··--------·-----------------------·-~--··~~----------'--"---- -· -

• -- .... ---···-··--- --------------- -""'-------·-----,. - -~------------ .. , .... ~----~·-·--·--·--·-·~ ________ ff __ _ . - . 
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ffl . . . -. . -" . " ... -- --· . -·-
1 • ··.· -, .· .. ·.·•· >rhE> C9iiili:f .;5/fa\(,tJiJ{(1~f ,:s' t~i:itiJ~, a~/~tJ>\ · 
· -·-·--·-···-~---·~ -·amended:·condition D-·in·:_tlle: Distr.fct•s R,eply. ar·e. ~.:·-:-:_; ~- ~~: .... 
·--------'-~-'--~--- '----limitations~_the. Distri~t;:_yql~nt'iirily· place on _itself/ 

I. . , .· _ not arbitrar;.il.)' .. place on th. e·.·1 .. an,ffi·l····.r·operator- choosing· 
.·· -·· · · -· · ···to use sludge~ · - - .. - . . ___ .. __ _ -- -

_... - . - - :-· ..... ---·· - .. _-

,:~.~~~~~~;:=-:··~~· 
•t·f~:~~~id~~• ·~ 

,·. ·---.- ·:c;-··;·•··~ 1:::!5,pi:ovidect-to' a'inouiit's·•;that:·are~.suffiCient · for a· final>. " 

1!( ti~:---·--· 
.-·· ;_- Th¢ Board is persuaded that the District• s · condition D is·: 

-.•. , .. -.. mqr:-e appropriate.. . Condition· Jj as ·offered. in the petitioner Is . 
amend_ed response should alle_viate the_ c~:>t:i9ern·s ·expressed in--the· 

_-·•- -~>Agency_\~ __ r.eply, _while ~t .the. same ,time placing tµe_ lirnitation on -
1 /> _________ th~e __ D~eitrict. As -~he·· J?'ist:_ict _·is ·_the· par~y- s 7eking the. adjusted- . 

/I·__ ___ ::·• .. , _: ~;;~;:;:;:::~!h~~~i:;~ ~ii;~:~-~~i;l;i~~-~-~;~~:fu~~~~e~i~~iii~!!{i~--. -·-· ---------
-· -· · - District· can·· p:rovide · to-an-,am!)unt- -suff 1c1ent for. a. f 1nal. d~pth·. of 

three feet of compacted.sludge is more suitable. · 
./· . . . ·:• .... · .· .-

/ , .• >. : , . . . . . . •. . .. ---~----,---- - . ·--·coNCLUSION ; - -: :.~ -~ - · - ·- · 
. i . ·- ··.--··. ··----·-···-·---- •·--·-·--·-· . -- - .• ... - ...... -- . - ·-·-··· ----- ··-·--- -------. 

·-,-- . ~. - --. ·- ·-· - ,.. 

., .. _--·.. . .· _ .· The Board finds_ that· the District has demonstrated that the 
..... :adjYisted"'staridard•·ier·w_arrc1nted-. --The District has -establiS!hed. . ... : , ... 

. . . . . . :that.; the_. use of the District Is air.;;,.dried sludge is a viable . ·. . .. 

1
--•· · · ~...:.alternative· to soil cover at landfills in the state of Illinois. 

. •-----~--~-~--'--The. use. of. _the ~sluqge_ .:wJl.J~-~~~ -~e~~lt in substantially or . . . 
- -. . -_-:·-:--:··'·: -::.·:~:s.ignif :i,_cantly-'more, harmful c.heal th ·aiid ~··env i_r6I1~~:P:~~t- _ef_f ects .---- · In· -- ·- ··· -_ · 

. . ,·-- Lfact, :.the ·oistrfct--:-na:s __ prp:vJ~.~~- information· that--th~- use or-·:·----_.-.-.~: .. -.::: ·1•· - .. • sludg~, may even reduce the potential .. fo"r l~achate--contamination· - •· - -··· 
· _ ' of surface arid groundwater:at: landfills by. improving __ t:t1e qu~lity 

. · .. .- -.. ·_ ·--- -~f ·--any-· leifchate· generated·;--·---'--· ,_,_ ··· ----- c· ·-- · - __ :________ · ••. ·- .••.•• _____ : .• ____ •••• :: ___ ~. 

I 
1· 

!I 
I 
I 

•, • ·c • ~ • •· • .-..-. •. •·- •-•-• • • 

The District has also. ·established·. that·. tht:i°:.-Boarcr "did ··hot·· . 
•·-•··consider--the ·use· of-sludge as--final.:cover .in adopting ___ th~---· -- .. -

. ~ regulatioii of ·gener·al .. applicability~ --- Thus,-: the_-._Bo_f).:r_d finds-that·. 
··the factors surrounding this request--are substantially"-_and··-- ·· 
significantly· different from those ___ c~ms_ider~d by_ the --~oard ip 
adopting the rule of general applicability. Further, : the· · · · 
District ha·s demonstrated that the use of sludge ls beneficial 

. and cost~efficient. Therefore, the Board. finds. that the factors 
relating to the adjusted standard request justify ·such ·an ·-·. · 
adjusted standard. . " . ' 
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This opinion constitutes the Board findings of facts and 
conclusion of law. 

ORDER 

The Board hereby adopts the following adjusted. standard,:. 
pursuant to the authority of section 28.l'of the Environmental 
.Protection Act:_ .. ~,. . ,. _. . . . ..... ·-·-·····-·· -~· ....... . 

1. 
- _- • - ~- • -- - -•• > ~- • _· - _- - - •• ._ • _- - - - - : _ --~- - - - • • _- - • • _.- • 

This adJust~d standard appliesonly,to the air-dried 
sludge product generated·- _by _the, M~tropolitan_water 

. Reclamation ,District of Greater Chicago" (District),. . . 
- . - - -- - - - .. 

'··· ;·.-···'--···--:--='2. - "Distri~t-sludge··that:corapl1es ·with·'the ·condition's·•.- .... ---- .. • . 
••• :;.. 0~-'- ;·:c__: in~paragriiph ·C-):>elow--is:approvea-."as)i1ri:·.a1ternat-ive·--:-:-.=·~~-:_--~ :~,-- : 

·• to .the'" soil material~ standard ·at ·the .. iriert·'waste ·-· ·, · · ·: 
- . • . ,·. .. . . .. . - . . • ,, . . . . . . . I .• 

··' the putrescible __ (MSWLF) and -chemical waste·-·· · 
landfllls, or.the steel and foundry industry 
pot~ntially-~ usable" anc:l low risk waste classes of.·•.· _ --- . : _·_·­
landfills- regulated ~t)s :ij1: :·Ac1m·~ ... codes ·a1o~a1s-· ------..... ·---
and .817, for application as the final protective 

.. _ layer, as the final cover~ ' . The sect.tons. where. the .. 
· >soil material standard is used are:· 35 Ill. Adm. 

Codes 811.204, ·8ll .• 314(c){3), 812.813(d), 817.303 
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t~~~~0~
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dence time at. a specific temperature; Values for the 
·mean ceUresidence time and temperature shall _be_ 
between 40 days at 20°C (68°F) and l:iO days at l5°C-
(590f); • -

- .- For temperatures between 15°C (59°F) and 20°C (68°F) 
---us·e the relation_ship between time ·and te1J1perature_pro-
vlded below to determine the required mean cell residence 
time. 

- -

••.• lime@r0 c = 1.08 (20-n -
40d -

- - ' -

Other Digestersare frequently operated iriunique w, 
that do noUall into the categories above. Appendix E p 
vides information that should -be helpful. in developin! 
calculation_ procedure for these cases. Aerobic digest 
carried out according to the Part 503 requirements: t} 
cally reduces bacterial organisms by2-log andviral patl 
gens by.1_-log. Helmint.h ova are reduced to varying c 
grees, depending on the hardiness of the individual sI 
cles. Aerobic digestion typically reduces the volatile sol 
content (the microbes' food source) of the sew.age slud 
by 40% to 50%, depending on the conditlo,:is maintain 
In the system. · - - -

·- The regulaUon does not differentiate between batch, In- . Vector AUractlim Reduction 
termlttently fed, and continuous operation, so any method -
is acceptable. The mean cell residence time is considered Vector attraction reduction for aerobically digested se 
the_ residence time of the sewage sludge __ solids._ The c1p- age sludges Is demonstrated either when the percent vo 

• _ propriate method for calculating residence_ time_ deJ)ends _ tile solids reduction during sewage ~ludge.treatment equ, 
-on the typo of digester operation us~d (see Appendix E). or exceeds 38%, or when the specific oxygen uptake r~ 

(SOUR) at 20°c (68°F) is less than or equalto 1.5 mg 
CcmtfnJous-Mode, No Supernatant Removal For con- oxygen per houfper gtam _of -total soUds, or when ad 

tlnuous_-mode dlgesterswhere no supernat~t I~ removed, tional volatile solids reduction during bench-scale aerot 
- -' nominal residence times may be calcalated by dividing liq- batch• digesUon for -30 -additional days .at 20°c (6BC>F) 

uldvoh.in,e In the digester by the aver~ge daily flow rate In_ less than 15% (see Chapter 8). -

or_ out tJf the dlge_Sler. . . - . Thermophllfc aerobic systems (operating ~t higher tei 
_ · __ -Continuous-Mode, Supernat~rit Removalln systems - peratures) capable of producing Class A blosollds are d 

where the supernatant Is removed from the digester and scribeci in Section 7.5. - · 
- recycled, the output volumeof sewage sludge can be much 

less than the Input volume of sewage sludge. For these - -6.3 Anaerobic Digestion 
. systems, the flow rate of the sewage sludge out of the -Anaerobic digestion is a blologlcal process that us1 

digester Is used to calculate residence times. - bacteria that function in an oxygen-free envh on,nent 
convert volatile solids Into carbon dioxide, methane, a, 

_ Continuous-Mode Feeding, ·Batch Rf!moval of Sew~ -ammonia. These reactions take place lo an enclosed ta1 
a·ge Sludge. For s~me · aerobic systems,_ the digester Is - (see Figure 6-2) that may or may not be heated. Becarn 

. initially filled above the diffusers with treated .effluent, an~ the biological activity consumes most of the volatile splic 
sewage sludge Is wasted dally Into the digester. Perlod1- needed for fl;lrthar bacterial growth, microbial activity 

. • -- caUy, aeration Is stopped to allow solidsJo settle and su- _the treated sewage sludge Is limited. Currently,anaerob 
pematant tobo removed.As the sµpernatant Is drawn off, digestion Is one of the_-most widely usedtreatm_entsf. 

--the solids content In _the digester gradually Increases. The sewage sludge treatment, especially In treatment worl 
·process Is complete when el\her settling or supernatant -_ with average wastewater flow rates greater than 19,0C 
removal Is Inadequate to provide space for_the dally sew-_ cubic meters/day (5 million gallons per day). - -
~ge slUdge_wast_ing- r~qulrem-~nt~ ~r suffici~nt ttme-{<:>r-~i-: C - - --- ~- • - ~ - -

gostlon has been provided. Tlie batch of digested sewage Most anaerobic digestion systems a_re-classifled as E 
sludge Is thenremoved and the process begun again. If ther standard-rate or high-rate systems. Standard-ra 

_ the dally -m,ass _ of sewage_ sludge solids fntrod~ced has systems take place In a simple storage tank with sewf:lc 
_ - been·constant, nominal residence time Is one-half the to- sludge added lntermlttently, 1he only agitation thatocc'u 
-_ t~_-_-I time_._f.ro. m_ -_lnltl_al ch_arge to final withdrawal of the digested, co.mes from the natural mixing caused by se_wage siud( 

s~_wage sludge. -gas1:1s· rising to the surface. Standard-rate operation cE 
be ~rrled out at ambient temperature, though heat Is som1 

-. Batch or S~aged Reactor ModeA b~tch ,eactor or two . - -times added lo speed the biological activity. _ ----
or more completely-mixed reactors In series are more ef- · High~rate systems use a combination of active mlxlr 
fectlve In reducing pathogens than is a single .well-mixed and carefully controlled, elevated temperature to lncreas 
reactor at the same overall residence time. The residence _ the rate of volatile solids destruction. These systems somi 

- time required for this type of sys\em to meet pathogen re- · times use pre-thickened• sewage sludge Introduced_ aJ 
· --- -_ duction goals may be 30% tower. thal'l the reslde~ce time Lmif orm rate to maintain constant conditions In the reacto 

requl(ed in the PSRP definition for aerobic digestion (see Operating conditions In high~rate systems foster more aft 
Appendix E). However, since lower residence times woul? cient sewage sludgedlgestlon .. 

_ not comply with PSRP conditions required for aerobic d1-
. -gestion In the regulation, approval of the process as a PSRP The PSRP description In Part 503 for anaerobic digei 
- by the permitting authority would be required. tion is: - - - - -
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dance time at a specific temperature, Values for thei 
mean cell residence time and temperature shall be 
between 40 days at 20°C (68°F) and 60 days at 15°C 
(59°F). : 

" For temperatures between 15°C (59°F) and 20°0 (68"F) 
use the relationship between time and temperature pro­
vided below to determine the required mean cell residence 

"time. 

lime @T°C = 1.08 (20-D 
40d 

Other Digesters are frequently operated in unique ways 
that do not fall into the categories above. Appendix E pro-:. 
vides Information that should be helpful in developing a 
calculation procedure for these cases. Aerobic digestion 
carried out according to the Part 503 requirements: typl-­
cally reduces bacterial organisms by 2-log and viral patho­
gens by: 1-log. Helminth ova are reduced to varying de­
grees, depending on ttie hardiness of the individual spe-: 
cles. Aerobic digestion typically reduces the volatile solids 
content (the microbes' food source) of the sew.age sludge 
by 40% to 50%, depending on the conditionsn,alntafned 

· In the system. ·- ·. - -

- Jhe regulation does not differentiate between batch, in- • Vector Attraction Reduction 
ctermlttently fed, and continuous opera!ion, so any method - - . 
-Is acceptable:Themean-cell residence time Is considered Vector attraction reduction for aerobically digested sew-
the residence time of the sewage sludge &olids. The ap- age sludges Is demonstrated either when the percent vola.;; --
propriate method for calculatl!1g residence time de~ends tile solids reduction during sewage sludge.treatment equals 

, on the typo of digester operation used (see Appendix E). or exceeds 38%, or when the specific oxygen uptake rate 
- -_ -_ - (SOUR) at 20°c (68°F) Is less than or equal to 1 ;5 mg of 

_ _ _ Contlntious-Mode, No Supernatant Removal For con- oxygen per hour per gram of total solids, of when addi-
tlnuo_ us_ -m_ ode dlgest_ers w_ _here_ no supernatant Is removed; - _ tionat _volatile solids red_ uction during b_ ench-scale_ aerobic_ 

'1~_:_:-1 - -nominal residence times may be calcalated by dlvldlngJlq;. batch digestion for 30 additional days .at20°C (68~F) Is' 
, uld volume In the digester by the averc\ge daily flow rate In less than 15% (see Chapter 8). - - - _ --- · -

f 

1
. -. or out af th8 dlge~ter. -Thermophlllc aerobic systems (operating at higher tem-

!.,_•i_- - C Continuous-Mode, Supernatant Rem~val In systems peratures) capable of producing Class A blosollds are de-
where the supernatant Is removed from the didoster and - scribeciin Section 7.5. - -
recycled, the outp_ut volume of sewage sludge can be much_ 

-.-

-, __ -• _

0 

____ -- less than the Input volume of sewage sludge.- For these 
_. systems, -the_ flow_ rate of the sewage sludge out of the -

digester ts used to calculate residence times. 
- - -_--: - -, C. 

Coritlnuous-Mode Feec:!lng,-Batoh R~moval of Sew~ 
age Sludge_ For_ some· aerobic -systems, _ the digester Is 
lnltlaUy filled above the dl,ffusers with treated effluent,. and 

' sewage sludge Is wasted dally Into the digester. Penodl- -
, cally, aeraUon Is stoppecHo allow solids _to settle and su~ 
- _ pernatant to be re3moved. As the supernatant Is drawn off, 
_ -the_ solids content In the digester gradually Increases. The 
·process Is complete whe~ _ either settling -or• supernatant 
removal Is lncidequate to provide space for the dally sew- _ 

-age sludge wasting requirement, or sufficient time for di­
gostlon has been provided.The batch of digested sewage 
sludge Is then removed and the process begun again. If 
the dally mass of sewage sludge solids lntrod1;1ced has 
been ·constant, nominal residence time Is one-half the to­
tal tlme'from !nltlal charge to final withdrawal of the digested 
sewage' sludge. - . 

•- _- Batch or Staged Reactor Mode A b~tch reactor or two , 
or more completely-mixed reactors In series are more ef­
fective In· reducing pathogens than ls a single well-mixed 
reactor at ttle same overall residence time. The residence 

6.3 Anaerobic Digestion _ 
-Anaerobic digestion Is a blologloal process that_ uses . 

bacteria that function In an oxygen-free anvil onment to 
• -convert volatile solids Into carbon dioxide; methane, and 
·ammonia.These reactions take place in an enclosed tank 
(see Figure 6-2) that may or may not be heated. Because 

••-- the biological activity consumes most of the volatile solids --
needed for further bacterial growth, microbial activity In 
the treated sewage sludge Is limited. Currently, anaerobic 
digestion Is oria of the n,ost widely used treatmeritSfor 
sewage sludge treatment, especially In treatmentworks -
with average wastewater flow rates greater than 19,000 
cubic rneters/day (5 million gallons per day). 

Most.anaerobic digestion systems are classified.as el.:. 
-ther standard~rate -or high-rate systems._ Standard-rate -
systems take place In a simple storage tank with sewage 
sludge added Intermittently. The only agitation that occurs -
co.mes from the natural mixing caused by sewage sludge · 

-gas13s· rising to the surface. Standard-rate operation can _ 
be carried out at ambient temperature, though heat Is some- -
times added to speed the biological activity. - -

- .. time required for this type ofsys,em to meet pathogen re­
duction goals may be 30% low.er than the residence time 
required In the PSRP .definition foraeroblc dig~stion (see 
Appendix E). However, sine~ l_owerresldence times woul? 
notcomplywith PSRP conditions requ!red for aerobic di­
gestion in the regulation, approval of the pr~cess as a PSRP 
by the permitting authority would be required. 

Hlgt}-rate systems use a coniblnatlon of active mixing 
and carefully controlled, elevated temperature to Increase 
the rate of volatile solids destruction. These systems some­
times use pre-thickened sewage sludge Introduced ai a 
L!nlform rate to maintain constant conditions In the reactor. 

- Operating conditions In high-rate systems foster more effi­
cient sewage sludge digestion. -

The PSRP description In Part 503 for anaerobic diges-
tion Is: - - -

- 11: 

;_·" __ " __ • .. -•---·. 
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Figura 6-2, Two-stage anaer<'blc digestion (high ra.te). 

• Sewage sludge ls treated In the absence of air for a 
specific mean cell residence time at a specified tem­
perature. Values for the mean cell residence tim~ and 
temperature shall be between 15 days at 35°C to 55°C 
(95°F to 131 °F) and 60 days at 20°C(68°F).. -

Straight-Una interpolation to calculate mean -cell· resi­
dence time fs allowable when the temperature falls be-
tween 36°c and 20°c. · · 

Section 6.2 provides informatidn on calculating residence 
times. Anaerobic digestion that meets the required resi­
dence times and temperatures typically reduces bacterial 
and viral pathogens by 90% or rnore;.Viable helmlnth ova 
are not substantiallyreduced under mesophlllc conditions 
(32°0 to 38°0 [90°F to 100°F]) and may not be completely 
reduced at temperatures between 38"0 (100°F)and 50°0 

a;(1 ?2°F), 
I 

. Anaerobic systems reduce volatile soUds by 35% to 60%, 
qepending on the nature of the sewage sludge and the 
system's operating conditions. Sewage sludges produced 
by 1,ystei'lls that meet the operating conditions specified 
under Part 50$ wlll typlcally have volatile solids reduced 
by at least 38%, which satisfies vector attraction reduction 
·requirements.Alternatively, vector attraction reduction can 
be• demonstrated by Option 2 of the vector a«ractlon re-
duction requirements, which requires that additional vola­
tile solids loss during bench-scale anaerobic batch diges­
tion of the sewage sludge for 40 additional days at 30°C to 
37°C (86cF to 99°F) be less than 17% (see Section 8.3). 
The SOUR test Is an aerobic test and cannot be used for 
anaerobically digested sewage sludge. 

6.4 Air Drying 
Air drying allows partially digested sewage sludge to dry 

naturally in the open air (see photo). Wet sewage sludge 

Second Stage 
(stratified) 

Is usually applied to a deptfi of approximately 23 cm (£ 
Inches) onto sand drying beds, or even deeper on pavec 
or unpaved basins. The sewage sludge Is left to drain anc 
dry by evaporation. Sand beds have an underlying drain 
age system; some type of mechanical mixing or turning Ir 
frequently added to paved or unpaved basins. The effec 
ti Veness of the air drying process depends very much. 01 
the local climate: drying occurs faster and more complete!: 
In warm, dry weather, and slower and less completely h 
cold, wet weather. During the drying/storage period In th£ 
bed, the sewage slud1:1e ls undergoing physical, chemlca'. 

· and blohglcal changes. These include blologlcal pecom 
position of organic material,'ammonia production, and des 
lccatlon. 

. . 
Sludge drying operation. (Photo credit: East Bay Municipal Utility 
District) 
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I ~:_-~.-- ~-- \ :. ~. As:· I --~iscus_$~d. ti-~h· yo_,L_O~ M~~ch~-2~·, ifs_·_~--~. _·_!'!t ... t· ·ac.h_e_d; ·. ·i_s_·-. ··t~e-_· .. 
· . · +epori;: . ent;tled, •:. "Final · ;Report. on ~~rt1fAc.at1.on of; the· -Sludge •· · 

,Processing·· Trains ot • the Metropolitah Wat;.er Recl~l~iori District . 
of ."Gre~t.e-~ _C~icago · (Qistr.i¢t) __ a·~ ;Equivale~1.t to .a Pr,oe:.~ss · to F:ur-:-. 

. ther ·Reduce Pathogen~; ( PFRP) '. " · . · . . · ·. . · · · · . · • ·. .• 
• • - •• • • • ,• - • • ~. I. I 

. 'Tlie' District- submitted-: a ~.roposal to .. t,l~e· ·uni_t_e;i: States EnVi'-

1, . ronmental · Protection: Agency's · Pathogen Equiva,lence committee· 
:•-·- ;.: ... (PECJ :.::i:n~.;A,~gust.• 199f._. _:._rn t~is propqsal_- an _experi,rnen_tal progr~:- · 

_,_ ..... ,.vras described in ·which .we proposed tc;> .demonstrate :1:.hat· the sludge•.-:·: __ 
1 
.. ·_;_·· . .-,•. · -· 1process,ing- train:a .-(SF'Ts) .. u~ed :by· the District a.re •·equivalent t·0 

PFRP" and ·therefore; produce a .final· ~~udge prodiJct ·· uhich . meets .. • 
- · · 1::he: US~PA.~s ·•clasa ,•A". nume~ica1·. crit,e;-ia. -~or ;p~thogens under the 

1: :: 
... P~,l~-; 503··.St:)W~g:e s_ludge· Regulat~on!;l :. 'I-•,-• 

I··:,-~-
·. ·. _. · 'Foliowing_ :·~he s~b~ittal of \:he; ~b~y~· p~~PC>S!J-1, in a t~l'e~ 

phone. cpnveraation on November 1_, . 199.4,. y_o,\ pre1sented eight . .'is-
. 1:1·ues .on·. which . t.li.e '._ i?EC · sought' '.clarification. . .These -is sties _ ai::e . _ . 
· · listed be.;ow. ·. · · ·. · · · · 1 · 

I 
' I
·, 

(:; .. ·• 

•• 

. -.. - ... . ' 

. . ~ ~ .. ·- - ,,-., -_, -· • . 

·«:-·· ... 
i .. ·:ourati'on of the ?r.ogram 

• - - - - •_!-.. , • ' --·- •• Q._ • 

2. 'Moj:e ~e·t-~i'ls of ~he SPT ·operat~on ·and, Sarnplitig .Pro-: gr~.. . .. . . . ... -: ... . .. . . ... ·, ·- ;, .... : ...... . 
.. : ... ~ . 

· 3. · · PEC ·of t:.er :for · Partici.pation irt ·Prqcess. s~p.errie se: 
lectic,ri . . ... 

- ·= 



!\ 

fill 
1 ; 
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' .. '4. - Ternp~ratu_re Measurement and- Seasonal Effects 

· 5 ... Contz::ib~tion .of Dr.· Joseph FarrE;!ll 

6 ::. "Analytdc~i Detect:iot{"Limits" 
- . . . ~ - . ~ .. .. 

. 7 .: .l~eduction o·f Helminths ,and Vi.ruses through the · SJ?Ts .· .· 
•_ -, . . ·. -. . . - .-- - - . 

. a ... Moisture Content ~f Sludge' at .Variou~ Stages--in the· 
' I •• • SP'I' ·- . ' - . - ' ... :•_. : . . ·::·- .. ; : . · .. ·· . . _· - :· -: 

. _- Resp~nses. to ·the above. fssue.s' .were pr~se~ted .in my. letter to· 
_ ... you dated December· 15, .19·94. In response to this letter r ·you in..; 
:·: dicated in .your ·l"etter ·of° May 12·,· 1995; • that -all the District's -

·responses ·to the iss~e~ were satisfact'ory.. to: che PEC~ ··except fo·r .. · .·. · 
the. re_sponse to· ·Issue. No •. 7 • ' ·. . . · · .. :. ·. . · · . . 

- / _._-_ •• - -~- - · __ .-~ ·-~ .• -· • -:~ - ._ ·-,.. .· .-,,,. -- .- -<·. - .~·· _· __ . ·• _· .... --. •: 
Our experimental program· began in· ·October. 1994 .and ended- in·. 

• Septeinber .. 1991:. Since October· 19~4, we .have ·followed the .proto·-·· · 
cdls and procedures. gescrioed·.1n our proposal during t:,he experi..:. 
ment~l; progra,m and. cortc\.lrrent. full..;~cale -operat·ion. Although the -
objectives _ of; _ c;>U:r_ · P,roposal -re_mained the. s.a~e, . the. ¢lime~s iori: · a~d 
scope of~ the pr9gt.am was. considerag~y expanded.-_· Hen;ce, _ we revis-11 .. ·: ~t.ed. t;he ·i:3sues tisted;_above, anq in 'view· ·of the expat}.ded. ~iinen..; 
'siotr arid ·.sco_pe of: the. experimental: and . full·-scale pr_ograms, we 

... -··- _. ~r~ pleasec;l t,o- P;-C?vi~le- 'the foll~wing addit.~~11~1 · resporise·s·. . . > - --

I .. / \ ~: ·_~::· :_~·t·~:~::~~::: ~-:~~ti~·p·: ~t~i::L~.: .· ·. < .•.. 
. .- Th~ PEC ~sk~d -t~a( th~ :~i~tric~. ciatify the"· act.ua~ i~ngth ·o/ ' 

. -t~e Distiict 1 s proposed· exper~en~al progra,n. - . 
: -- _-•·· .- _., . ·. - . :... , . . . . - . . . , . 

1··--
. ~ . . ' 

I< • ,;-.· R~$PON$E_-_•·... •-·•_:.'.~~- ~•·: .. ::~- : •,.:::.,.; c .• ,--· • , 

. <I_ .. · -~lthough 'the,: ~rigin~i.' e~erin\~llt~i pr~g~_am·:•~~s. 
0

des
0

i~ecl to':,°' 

.. 
. •• 

,_I\ 
·1· 

_' .. ;be -conciuctecl ·over· f:3. :24 month period,. the completed expe:r;imental. . _ _.. 
. . _px-ograrn .. ,was donducted . du~ing a perioc!. .'Pf. 2. y~ais and: 11 months r 1 

• ~:. e., ·~pproximately. three ·years. · The ~ddit;onal w9rk. uhderf?corea.. . · · 

I 

. the·;riistrict'B :quest to· make this· the definitive work Qh process'.:. . . 
, _ optimi_zation . for ~g;ub~a.lent:Y,· ·. to ··a · Proc,ess. · to _ Furth~r .Reduce -~·< _. 
_ Pathogens . (PFRP), _ and to·. satisfy .. the poli,cy clemands of - the PEC. . 
· · The .Distr1ct's.':R&D Depart~ent_·c9llected -~early. four t'imes :as· many· 
... sampl'es as or!ginally .p,~oposed'._(193 ;,samples :in the"'propos.al _ yer-. 

· _. ·: sus ,724 collected ·during t~e study,) · ap.d·.performed more th~n th:r;ee 
. _.. .... tinies t·ne. number- of .mic;:robiologica~ .. an'p.lyses_• t)lan· proposed (.772 i · ~-~ve;-~us· ·2, SSO). ,Th~~' the_ •origin~_!. .t~o.:.~ear --~-~~_dY,·· ~~~~~:·.the.·· •-:· 
. equivale.nt. of .appro_x:1.m.at~ly a sE:yen ye~r_ study ... ~ ..... __ ........ ·-. _. _ ·""· _ -.-. . ·. 

I 
i_•_--_• I .. 

,'-._ .. •,. 

..• · .. 
-.. - -_-,-' 

.:~ ~ .L.._ - " 



-
~.··.· .. ,.·.··• . . 

,-- .t/' • 

fl ._: 
I 

1· 
I. 
I= 
1·. 

Pt· ; 
----. 

l ~ • • 

,!~-~ -~. . ~ -· 1-y~ 

'. 

: .'-

Dr.· James. E .. Smith,· D .. Sc. . . 3 

! · · : · . Issue No, 2 - $PT ·o:o_eration and sam:oi inci I:rotocol · .. . . . 
. . Th~·- PEC request~d· additional inforrriati~~ ori t::e opera~i6n of · 

the SPTs and· on ·the sampling protocols .. -' 
., .. 

RESPONSE 

. . 
. . .. 

The cociifj_ed' SPT ope;r~tion a~d-' sampling protb~ols . were t;he 
·. · same as ~hose. ·od:gi~ally:. proposed· with' the -follow.ing rnodif1ca-. . 'tions:'.. . : . . . . . . .. . . . . 

... 

1. The d:cyi~g_ ·sea~~~ was expanded· to April through No-:- · 
vember i_nsf.ead of _May· through October t.o enabl:e the 

, air·-drying ! of ·lagoon-st-abilized s1:udge if .favorable 
. ·we'ath'er. conditions prevail during· t-he months· added .. 

. %is.· ri~~ng~/pla~es. · ~:he :·dec:i'.s~o~ · ~~r: prdg~~ • s·~a~~---. 
. ··:. 1.iP. and te:r:mina~ion wh~re it · belong3 ~-in the f i~ld. · 

• • .-• • I -• -; • -. •• - •·• • • • : • • 

.. {. ·. Th~- operat.ing. t:emper9tures·. 'of. 'the anaerobic· diges-: . 
··ters were codified -as ·35°C ± 2°c, inst'ead o·f. 351tc ±. .. 
: 1 °C . ( 9 5°F ± .3 ,-6°F} , . . . . ·. . . ·. · . . · .. 

- . . . . . .. ~ 

< -' _' -•-, C -S .:, ·•· 0 • ~ _ O _- • • 0 O ' - • • _ O • _ 0 O "• _ O O - • 

. . ,:rhis , Qha:nge wi1•1 . provide ·operat'~orial fle:x:lbil:ity··.· .. 
- .:., ....... : •. .... :-.-and .. recognize-:~ events .. si,.ch ·as.'·. i-p.st_rument ~l~µnc-:: .. · 

/. · · tion, and ,the · fact . that;. . the· ·digesters operate at 
. detention· t-imes fn excess of conventional require-· 

.. '. ,./ 

•• • ••• 4.! 

. men ts: . . . . . . . . . . . . :· .. . . 
: ·. 

. ) • The ·centrifuge cake SC>licls .c~nce
0

ntratio'n 'is ·now 
-· ··. ·. codified: ~n the range. o~ 20. to. -~·o. per-cent i:nst·ead 

· of. 25 to 30 · per·cent' as originall:( propos~d. , · · . 

\,;This~ .cihai)ie··~-wil{: ~-~~v:,ide· operational. 'fle~ibiiity·.~· .... _,.~ 
and·-+e·cogniz~ seasonal ··changes· .in -sludge alkalin- ·· 

.. ity·~: . ! .:·. 

. . .... , ... 

·'• • - I • 

•'1ssue NQ. · 3 . .:: ·:eEc 'Parti'cipa-t{or} in Pr'ocess Scheme Selection . · 
• • -••• - •:• -,-·, ••• • • I·•,-• -: •_• • • - '• - • •• • • •• : . -. • '•. _• 

.. · .· A question .wa's-:,•raised as. to whether the ·.PEC- members ·could 
- p.elp. in selecting .proces~,_.cornbina~ions .. and: operating _copd.i,t;.icms 

· · for . tl1e District '"a · SPTs. · · .:: .. '· · 

~ • ;! 

. . . , .· .. . .•. !, ... 

• • i -· - .-. ' .. 

- .... . 

., ' 

-,. .• 

.. . , 
f ~ •• • 

. . . 

. 
.. 4L,,, 

, . . '• . . .. . . . 

. ·- ~ - -~· . - . . . ... 
:,,-'"' I} r·· ~ .,,-.;,,, 
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RESPONSE' 

We· .thank· the ·PEC .memb.ers· ·for their'· offer of :help_ to seiect 
p·ro-~ess ooltlbit:i~tion~s·_' ·and.· operating· ··condi_tions . for _.~ur SPTs ·to 
achieve a Class i final· slµdge product. -

• : ~ • - • -~- -_ •- • • - • I • • . t - : • I - • • - - - •~ • '• •• ._ 

... ·; ~owever,·. as we·i reviewed. the·. publ.ished .. literature -inc.lu~itig 
.:··usEPA'Sl··qn pathogen.ina.ctivat~on· in the·proposed-SPTs and i~ con-:-
-- jun.cti9n. with· the val~abl.e long-term .. e>,.-perience· of .our Mainte:­

narice and _Operations- Depattrcient sta~f, -we· bec~e progressively 
more. conv;Lnced that-: the process sequenc·e 'which .we have proposed· 

_. _ . · -is the masc c,peratio_nally .. efficient and cost effective scheme. 
···

01 . _- ·;We als9 concluded that ·the pr-opos~d SPTs ~re cle~rly a modifiqa­
·. · ·• tio:ir and:· optimization· of the. uncodified SFT:} that have ~e~n· ·in: 

;·. ·.,.·operation -~t; the District for .. more thah 20· years .. · .. ·. -_ ._.._ : · . 
. . - . -- .. _: __ .· - - :: . . -:· -. - . . - . . -. . - . - _-: -· . . . . : .,. . ; 

- .: ·. > Ou;r completed s!;udy has adequ~t;.~ly dem6n.sf.ra.ted ·-that: the 
. modified ··ex"isting sequential scheme consisting of the· various· 

unit processes of· the· District rs·. $PT's ~ . viz .. ,· , startda:rd:_.high: rat:·e •, 
.· mesc;,philic· ana~robic digesti9n followed.-by lagoon· storage'. and d~-

. · . watering of both low. and -high. ~old.ds s·ludge, and .~-ir-drying of 
• · · . these well stabili:l~d _ sludge~ 6~ paved air-drying -cells Will con-1 · . _ sis_~~nt_ly- t·ie.l?, Class A sludfI~:. in a cost ~~fective ~nner .- · 

!',-_,~_.;c:, ......... ~:_:·_~::r~~tl~ 'No\. :4. ·-~- "Temperatu~e 'Measu~em~dt ~ria··se.as~nal Effects -- . 

--1. ·,,.. -/~·. Quest'iiJs · c~ricer~i~~-:~~m;e;;:~ll~~~--~~~~~;;;~~~---~~i;_~~-~lti~~-;··is~:-
b.eing air--dried,. an.d. seasonal effects .. on.:_-tfhe-•cii:r-dcying ·pr9ces·s. 
were raiefed· by the _ PEc:. · · · - · 

.·· .. · 

I 
. . ... . RESPONSE . . .. . . . . . . .; . 

--· ·-·-~.'.·.-· :·;. ~-=~·---T~~·-·.rele~~nt t·e~p~;rat:~~e data a:r~· .. inc°ll,ld~ci -~~. Appehdi~--VII 
....... ·· •-. fo'f::tlie .. fin~_l_r;~port in'·re·sponse·to·the. PEC 1 s· requ~st. 

,·,·, .. - ... 
:1 ... issiw ·No;. 5~,·.:. :·c~nt'ribution: of pr .. ka;re'ii· · ..... 

·: ~. . . r .. The ~E;•, .--s~gg'i~-t~~ -.~h~t· .t-~e -~olj~r~bu~.ion .: of ··Dr. ·._;oa~ph 
· · ·. rell be .acknow:tedg_eq._ i11- the pi;-oposal_. . · _ :: 

1·· 
1··· -·: .. 

. . .. - - . . . . «.-· . . -:· ,. . • 
•~- ~- -,- !:._. _;.._:~-~- ~ ••~--..._-r '"•-•- ••••••.-~••,....,. ..... ~.;. __ ,,_,;_ •- •·-• .~. ,-,•-• 

.. - . ··•-
-- . RESPONSE. -- . . . . .... 

,.. ;.,_, __ -._ 
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--_ ..... -__ :: -- ; · A,s. ·recommen¢led.- by the -?EC,· -Dr .. Farrell.~~ serv~9es . as an Ad­
,. : ./visor in .~he ini.ti~f phas~s_ o:f pur ~tudy are acknow~edged_ in 'the 

.,-. · ... · Adknowledgm~nt .S~ction of our Fl:nal·:-Rep<;>rt. t9 _the PEC. . : ... 
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· ... -

, . 
Issue·· No. 6 :.· Ana1¥ti"cal Detec_tion Li_mit~r 

. . . . -

- ·. - . - . -.. - . - . - - ~ - .. - . . . . .. . - - . . - . . 
The . PEC inquired as ·to. the percentage · of District ·sludge 

samples for. which nu.9robial· ·agents were riot · det;.ected, ·and how 
these· "non-detect". data were to be• handled. · · · · . . .. · 

,,. . _.-

, · .. R~SPONSE .. 

·. ·. w~ m~de a -vecy.' diligent 
0

effo~t to l~wei::' . th~. analyti~al ie­
"tection' limit for. viruses ·and helminth ova by processing much 
·;larger masses of sludge samples. As ·.a ·result ·of this rnodiffca-

I
. ' .· 

. .. 

. 

. 
. . . ~~ . -

. tlon, the 9-etection; limits adhieved for the .various microbiqlogi­
cal. analy.ses were sur,.eriorto the. limits.· achieved by conventional 
analytical m,etliodolog;i.es . .usi~g smaller. s·axnple. si".zes,·. -~or J;>FRP 
sl~dges. . · · . ·. ·: · .. • · · · • . · · .·· ·, ... · .. 

I . 
I ' 

. . . . . ,, ;_ . . . . . -- ~ 

.. · ... T~~ · -1mprov!34 inet)1od. detection iirnit' ·.rang~· for the fecal· 
col.ifo:cm···organism· in· the ·lagoon. 'draw · anq. air-dried.- sludge was 
O •. :0_150' to 1,, 0.002 MPN/g DW, respectively.: Tlie· numerical limit for 
Class A sludge qriterion f_or · this_ o:rganism is . <1, 000 MPN/g . ow; 

·.Hen~~,. any. samp:,.e·s .. that ·were not ·Clas·s A· would. be detected with'·· 
the-.improved methods detection limits we achieved. . . ·· · ·, 

I: , . · ... ·. · ·.>r~~,·-~etb6d. d~te~ti~n i~ndt~_·f~-~ = Sai~anel'la·--~:.> ~e~-e: i~we~ed.·• . .. 
-·-·•· -·· · .;fr6In :33 ~.33-33 MPN./4 · g DW to. a.~: low as· ·o •. QlliO MPN/4g ··ow. by in-. ' . . 

I •. ·--··--/~~~~:in:;t~f~s~~f 1-~Jh~~-:-~ '.-T~~t-~la~~-eA ~:,:.;;f ~:..~·iet~ii~~r:.f~;f~;:··· 
·· achieved in· our· study should detect any ~~les· .that do not· meet. 

the C-lass A Salmon-el la S:D..;..,·· crit_erion~ ·. · · · · · . :- . • ·.. · . · · 
, - .. - - - . . . . 

- . _• . . ,_ .. 

. _ ·.·. · The detection. iimi.t:s ·. for. ~-iruses obt~ined ··in _.our···.1a}Jorat~:ry .. I -
. , using, ;Larger. samp~·e· ~.izes -~or the .<;:9mhined L?SPT. and HSSP1 lagoon.·. 

I . ., . . :araws•,; .and·airh7dr1.e4 s;udg:ei,.t•.Whedre.t.1nt~he· r
1
.~nf!et·?f .hO:OOlld;·t~·.o .. ~25 . 

..... :· __ ·,:_-:·,pFlJ/4g:·.nw~:·.: .. T 1.s·-.compares :w . · e. ec _ion· 1nu. s:ac ieve ..,,z--UsJ:ng·; .. ,:.· . 
./smaller .. s·ainple -si~es ·.which. were.· in· tl)e'. ·range ·of, O. ps · toc·i·1. O .. 

I
. PFU/4g nw ... •.T~e class· :A- ,numerical 1imit ·fo:i:: :viruses· is <1 i>F.Ui4g". : .. _ · 
•· .- ·· ·~ .• : .. 'l'Ptif!J,: t~e; sup~~lpr detecti-on Ji~·~s · a9hieve~.,~in· o_ur · study __ :-,' · .. ···:· 
· · ..... should. detect viruses il.P •any. samples· that do not ~eet- the Class A · ... 

~-~ -~-~· -----~v-iril.s·_-_"_.cri~e·r-i:0-n.l~, ~;~,- -. ·. _,_ .= - • · • · • - • •• •. - .:.. • · • ~ 

- • · <,: •: . • · .. -~~e---~!3t;~ct~o~· -ii~i_t_s · fot ·helrnb1th. ova obt:ained ii}. ·ou~- · ~:~~d;'..: ·· . 
usj,ng. larg~r .. sampl~.-.~·izes·.:fo:t; .the_ co~in~c;l LSSP'7-1 and ~SSP'l' lagpon: .. : · · 

· draws ·arid, air---dried sludg_e we:re in t}:le range of . .'O •. 0020 .'to ... 0.~25/4g · · · . 
nw: The limits achi'eve'd by using s~ller sample·: ;sizes were. in . 

:,. .. th~ ran.gef··of o.~3-;l.f? ~~ 1~07.6/4g ow. _Th~s, th~- me~hod det:9.t~on\ 
· .. · · · .~ limits obtai-ned by u~ing larger sample si~es .. ~re -far superior to:· ,•. ,. 
I . ; •.. ·. ·those :obtained ·_with sma_ller: ·s~mple 'sizes.,.' :The nume:t·i.cal Class 'A'·. 

· ·.:. ·criterion··for -heiminth·bva·is ~<l/4g DW. >Thus,· the(s·uperior de:..:. 
~ection limits acl"li_eved in c;>Ur study s~ould detect helrninth·. ova .. 

.. 
• 11· I 

.- •·- . 

. I 

I 
I 
I 

I 
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Pr. James E. ·.Smith, ·rr:sc. 6 . April "2, · 1998. 

ifr".ariy· saJ'.nples t~~~ d~- n~t-.nieet tli~ .tiass iA;· h~lminth ova crit~­
rion. The detai.Led·microbiological data are. presented -in· ·the fi._ 
nat·-report -·. 1\t!pendix VII.·.· . · : : · . · 

· . Bot.h.'.the 'non-detect· sampies a11a· sampies Oin which pathogen~ 
were .detected, were. suJ:?jecteq. to stati,stical analysis .. Estimated 

· log .reduc!:ions .and inactiva
0
tion rate·s "were determined using .:all 

:the data~ We did not ·divj,de the detection limit by two as .-iridi·­
:.:dated in oµr December :J.5,. 1994 let~~r, as· .we. were able .. to achieve 

·· much ·lower detect:i,on l:tmit's. · '. · .' · : . . • · .. : .· ·· · · . . ··. r,.. 
I 11 ••· 
} . : 'J;'aldng .. i~1t.o . co;nside1:i;1.tion· th~ ·. veey low '_ det=ect_iqq limits: . :· . 
f =· achieved in this study exaaj.~ing· numer6uf? samples over .nearly a '. · ... · 
i ·· ·. . .three~year period, ; .. and .t;:he, finding : that· all f i'nal air..:dried .' ·. '._ ·. r . •:.~ siup.ge samples met. t'h.e .Claf3s A num~rical .. crd.ter·ia; . the Dist·rict. 
l . is conv.3:-µqed that. its· SPT13 can prod1.\ce. a· Class· A air .... dried- prod-:. 

f .
.. ·.•1 ... •.· ··uct into.·: nerpet;u5.ty using th~ codif-:ied ·and optimized: op~ratfng ·· 

·p:r~to,;iol.s d~li·neated ~rt the atta~hed ·t inr:\1: ~eport;.· ..... · · ·. ··.·. 

1i· . . .·-__ . • . . of ii.,~w.nthli ;.;:~-· irtusRii thrOU9b the· ·sf:ca ,· : • 

. The PEC· raised . ~ que~ tion ·.a.fl, .-to w}:lether the~e. would-. be ~n .. ,1··; adeqµate. number of he~m~nth ova, yirus.es :and Salmonella Bl'L., in.·. 
f . · .. .·. : •the raw_ sludge. to .docum~nt·. a signif.icl:lnt;. t;lecline·· of . t}:lese. agents 
: > . · :throughout- the SP.Ts, ·anGl.··suggested that· seeding the sludge with 
i,--~·•,·•,:·::·, ~i·ruses ·a.nd·helmi.nt;~~~va migh~ ·be·-·con:sidere~.--.: .. -·:·'-· . :~- -- . '-:--.: -· 
t . ) ; . . ,· .. ' . 

• ,I •• ~ 

11·:; 
RESPONSF.,: · 

: 
"-! ·-.-.; -. ,. 

I 
·••::/ In-ciui•:1ettei. to·.yo(l.da-te·d D~cem:b~r·-1}5;·.'1994, .we:·:aa·ar'e.ssed · ..... 
the· concern expressed by the f~C·. as ·to·•whe~her· there would· be an: 
adequate ntµ:nber o.f .helmin.th ·qva. and vi~uses··. in. the raw sludge·t.o . f1···/ i 

~ - ~~ 

,.' .. · ... ·.··.:1· ·.··•. ~-- --- -

~ _;. . 

·---·aocument'.•a·. ;:;igni-fica'nt ·-declin~· of · .. th~se · ... organj_siruf through' ·:the.· .. 
.i SPTs.·· In'.your letter 'of.·May·· 12,· 199.S, ·.you cit-ed the policy ·of·: 

.. the. PEC. to. d~ons'trate .. a· -3-log reduction in virus~s ·and• a 2-log 
· j::.educt:ion iri .helminth:·ova, ·~nd. s~ggest·ed. thaf. the District: ·Con- ·. ! .\ 

. . sider· seed.ing· their ·SJ?T~ witl1,• yirU:ses. and he.1ITt~ri.tli·· ova ;n • 1.arg~ 

I a::- ·· . ·. dcistl~ ~n •. ~u::- ~o;~~Spon~en~~ 
0

to. YOU, . ·. ~i ~,;lained :th~ . reas.OOa · •. ·. : 
. , .... •-. __ .'.._:~~agii_n~_t·_ .s~:~dJ~g .'~ludge. stfeams with. he~vy. doses o~. pat1:o~e~~- in• ·. 

I .. : . · .. · .... a·.n, at.~em .. ~t. t.o· d .. em.o~. s.~.t:a~e ..... the· a. bove··l:·n<t.1.c.a. t~':1,. los, ~~duc~i.·on"3. -·. I. n.: : , .. 
· · ... •. 'addition to the public health .r~asons, the D1.str1.ct···be·l1eves · that •. 

· .. · ·.·. seeding··of raw sludge with'·pathogens, .and following their decli.ne· ·. 
'; ."'· on a .small .scale· does. not ... appl:'9?Cimate the . dyna.mic ·.· s:imilitude .·of I I.:, :->-:•it~ ye~. Ja:rgE!_ s'?a~e.·:sPT9.:_ ::.· .. ;. _•_, _. · · · · ·; :·:··. · · • 

• .. '-1···.· ..... ·.·... ,: 'Ai~h~ugli both :sid~s, ag:r:~ed ~hat· the:·a~on,.stratio~ of iog r•~:..: : .. · 
_ , ·: d\.ictions·. is . not a regula·tory requirement~. in ... C?Ur . Deceir.ber 15, . . 

·.'-~• --.-•·-----__ ,_~.,.--•-::_·· . ·---.·· ----.----- . •·~·- .: ';. .. . 

Ii • •• • ... ,.. ,, .. 
'.,. 

•--.. : 

I•--·-
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.. 
· or·~ Jam~sE.· Smith.; D.$c. 7 

.· .. 

199'4 let.ter to you·, we describeq. ·a.na· p:b=oposed an· alternat":i.ve-• ap:.._ ·· 
J?:t"Oach of u~ing 1~7:ger f?aniJ?le~.·sizes with. imp:,:-oved ~etecti.on lim­
its and an innovative statistical methodology to .demonst-rate. -the 

. capability ,of ·the.District/a ;SPTs'·to achieve 'the desired log re-

. ·duct-io.ns of;yirtises and h~lrn~nth ova. A probit· analyti"ca;J. method. 
-was·described in that 'letter.· .. . : .. 

- ~ _-_ - -- -_ - . -~._-- . - .... -. - - , ~ - - _- .- . . 
. ':How~v·~r, a superidr:~ta.ti.stic~l ·m~thc;,d was used in -the pre~:-
ent _study. · B~iefly; the: underlying· ,principle ·0£ this methodology_ • 

-is,tha.t·. ~he.inactivc!."tio11_·of .. the _su~ges· of helnµnth ova···and· vi~· 

. ~_. -. 

ruses follow·· the s~e pattern 'as that wh:ich: currently.·occurs · j;n . 
---_ . the District's· SPT.s,'. and _.thei.t ·the probabilistic distripution c,.f: · _ •· .•.. 
. th~,surviving_ helmlnth· .ova at .v~rious. stages·- of the SFT~ wi.11 be/ - -··: · 

similar. to the·_~dist.ribµtion· of these- pat9ogens · as in the SPT~ ·ex-_ : · .. 
. amined in th.is study,•, In t~i:s· -method, the ·•·effect' of 1a·rg~ · hypo- · 

- .. thetidal :-surges . up to· 10/Q00 time_s·· -the ; initial. densities·- :of . the 
·· helrni~th .ova and· viruses.at· v.arious. -probabi]:ity-levels were··exam-. 

ined .. ,.Fp:r- example, .i.f a~ surge· of 10, ooo .·times the_ a've~age den-·. 
si~y-,of orgi;l~i.~ms _.pccu:s. f~ve: l?ercient of, tl'!e _tiine (0 ,()5 pr~?~b.:t;-. · · · · 

_ it;y), • the final air-dried product would: meet_ the Class .A .criteria _ · 
at a prol:>ability ot 0. 99435' for to.tal viable helrninth: ova • ~nd · '. ':: 
<r.9"967-3; for tota.~ );scaris ova:. . . . - · .. ,. _·_ -~ ... · · ... 

.. -- - - . - . - . - . ... . - . - . -

-·:we•aiso·.examined'-the"effect'•oi a .uniform ·ezj:>ansibll of· irii; _:.-· 
tial virus ··and' helminth densities.: For example, if° the initial··· 

··. t-o.tal···helminth-·ova-"incx:eased a-.hundred. fold __ ~expatls_i_qJ1_ ;~ct6:r o~. ' '_, 
100): and stayed· at that·· 1ev~~- conti.nuously; - the·:'.probabilH:fes·:~··----·-:-: 

- 1that the final air-·ctried product· ·would meet 'the C).ass·-A nu:m~rical . . ~ · 
·criteria for -these. pathogens· are ·0.-93505 anc;l ·.o.96749, .respeq.:. • · 1 • _-

··tively·. ._.: ._:· • ; · ·. · · · · ·. : · ·. ·· .·· . . '• - . '• . ' ·. . - . . . 
~ · ·_·. Th_e·. · ~act EJt.i1l: remains·,· how~ver, ~hat;': the· District's Sl:lTs · .· 

prc>duced. an· air-dried. ~lud~e :product .that met ··the Class A 5.·;Ludge•. 
'.: numerical cr.i.teria·.during .t.hJL-~~~Are. -th~ee year st~dy ·100 ·per.~ent' 

·:··/:,f -the·· tiU\e:. ~- fu_l~~~ascr.i~ti~n-o~~-tpis. ·s.~~tisttc·a1 · treabl\ent:·:.i~ .. '. -~-. _: _ 
. · --pro"{ided: ~n APn.end1x V•., apd· is. a• pon~~ib~t~oq. ,of; pr .. Geor_!i}'e • 

., Knafl, ·,professqr. of S_tat.1st1cs, DePa_ul Up1vers1ty, ,.Chicago,;: Ill~-
_- nQ·is;, _ · . · - . · ·_ · : · 

' -_ , • ._ ' ,- • .- •• J • • ~. • • 

- ~ .. - . ,~--~~-., ·_. . .. . . . 
•- _.,_o:;_.,•,!..--· .• ~,-•L; .-. ~--~ ..... -,.:. •~•-•' . ·:, . . - • . - - . ;··· • -_ -i _, __ •-, .. ·.'. .--·•. ·• .. '·• -. a.-,•• 

Issue No-.: a..- Sludge Mo1sture content 

... ; 

•. - - . -- - • • •• ,C,,.-• .- :· , - -~. . - - • -.. • . . . • . . ; -· • .' • 

--~----··_ .. ·--,·. · - - ·.·The,· J?EC · rai'sed ··a ~-quest"ion .. concerning. ·the. perc~rit · ino~sture · ' 
~· . · .. i '. content; in·· the 'sludge through t.he .SPTs ·.: . . . : '• ' C 

:.- • ·- •• ·:! • - ... -- . •- -. - •• _ •. - . • •••• 

,,., •:_-.. -. -

. : _:•REs:·P.•. oNsE ··: · --·- •- .. ! .. • • .-_____ ··--· -· -· -- • ·:.- -.- ·· --· • .·-:-•• .. •;.• __ 

. . . . . . 
.-. ~ • •• • - • • ···-~ : --·--.-, .. ;· • _____ ... __ ,_... • - • • •• ' • •• _· • • • •••••• I, -·~- •• 

· ·. ·. :· o~ta pertain~ng:_to the rnC?"isture- content_ are.·given ·l..:fl. th~ ~J.-:-·-... · 
nal; report. (se~ Fina·LRepqrt, Co_mplet;.e. Data .Set •-:--. At;>pendix JlI.IJ. · · _ 

- • ···~• 0 •-•._:•'-;_•~--~ ••. -·-;~;:-•---- •· - -- :•-•• ~"- -• '"::·.-•·L:._: __ ~ ______ :---. -, ; ,-" 
·•.·- .. -._ ... 
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Dr.·· James E.· .Smith·; o·.Sc. _. 8 . April 2., 199! 

" •- .. 
'I'li~se values· :in· perc~nt: ;· can_ be. ob.t:ained by·_ ··subt·r~~ti~g .-the -·per~ 

· cent solids con~eht.frbm 100.'·.· . · ·. · ·. ·. : . _ -. · ·. 

, In ·co:nc1usio:n, · the Dis.t'r.ict is convinced that it conducted a 
·:well co'3:if$.e·d · an.d ';optimized· study which d~pns~rat~s that:; its 

SPTs .consisting· of· high rate .mesophilic 1:1naerobic digestion .fol ... 
__ 1ow~d-. by ).agoon storage-stabilization-..:inactiv:ation. of ci.ewatered· 

- ~na:erobically d_j,g~_sted ~ludge are consis.tently capable of produc:... 
' ing a· ClasllJ · ,A· sl',ldg~'..fina-1. product. . ; _ - · . .. . -_ .: ," ·- ' - .. -. . , - - - . . . . . ~ - :; ··: 

" - = !- -- . ' - , = • - __ -_ -- - • . • \ - - - ~ ' • • - • ~ --· • • - • . • - - • • 

-• _ : : · The District has · also demonstrated, for_ the first time·, that 
codi.fied high• rate .·anaere>bic .digestion foliowed by ··lagoon· .aging-:- . 

- stabilization-i_pa,cti~ation of_. a:riaero};jically digested sludge -for ·a:·. 
period _qf_ not·. less··:than 1s· months consistently produces a Class·. A 
~~udge ·pr~duct;•-.---··-,-·:····· ·. ·.. . · -· · · ·· · · · .·.; . :: · 

aa.sed ori -this ffriding t:lle .. District f~~thei: concludes.· tha,t 
_-.'the 7 inactivat;ion, capability. of 'the .air. drytng. unit process· has 
·.not be·eh. ·ful,ly 'challet1ged. · -The District believ~s, •tnat:; the -cocH·--: 

f':ied: .. air:-d,:yip.g;·. ·uni~·. process~ following.. the - J;agoon·. sto+age-. 
stabilizatioti.;.inactlva!,:ion unit prqcess·will 'provide ·~dditional · 
iri~c.tivation .c.apaJ,ility, for the',reliable anq. sustainable pr(?dUC-;1· ; . t.i•on .ol ~ Cla_ ·_ss; A ~f f~al · sll_ldg·e. prQduct - ev:_en i_ f : rea_l · surges· _ of · 

s: -_•.-.. · · helmint:1s . and .enteric virus.es · pass through 1 ts· SP'I's. · : 
- - - • - • ,I_IJ : =-:·. • _- ·-- ·' • -- - --· - , • -i ~---_· • - ••• _ .- : - ~ - • - : - - ; _- •." - --__ ·~ - - ,- -.- • • • . •. _,.. • .•.. 

---- · ....... -- · .. ·-----·: --We.wish.·-to:thank:::y:ou_'f~~--tlJ~.profession.a.l.'~~d ·courteou~ man~ .. 
I:.· . · . °> ,·ner·. in ··which·. yoJ.1 _-q.~v:e·; dealt'· wit't1 ·t~i~: · .prop~sal -- qv~r~-the.--·lasf---,-

- , • · three p~us ye'?'rs, .~nd,· assure Y,Q~ ·that· ·.~e a:re pr~pared ,to me7t ·. 
wi-th · the PEO to, answer any questions· whic~ may arise from thel.l: , 

::.' . review of this report'.·- . . . . - . . 
- -, - _ a- • .- - - -. : -- _ ~ • ": -~ , • ,jl ~ ♦ • _ f - .. ~~-- • _-.. 

'•• . . -:~ . ~. . - . - . . ·- - -· -~- -. . - . - ,- . - . ' - . - . ., - . . . . - - ' . . -
. . .. -We look forwarc;JJto. nearing· from you at you,r earlies~ ·co~;;~n.;... 

'1.: ·-. . . '. _ . . ienc_e. . ; . · :. · : _ .. . . . .. .- ·. . . - · • - · 

: '.·\:,:-• --·-.·~--~.2-~: ·:-"· -::~:~:•_:-~-• -·'.~ ... · ... .. . ·:··. ~/·:Ver,v'i,~t":iily:.you;-~;:::-~· : .. :·/· · ..... . - : ·:', 0 

•--·1,'._:_'..· ·:•,, ..... ·,: .... ·.:··--:·. ·:··._.·.: . . ··_):. .. .;·. ·:._. 

• ! -~ ~ ' I ; ... · ' - ;,.. . 
_-_/:---~ ·--~ .. . ,., .... - ·. • . ._ . 

I. : . - .. • • - t -:.t. • .. 
---~- -~--- -··~-~ ... • .. '_•- ~-~/.,---~ 

•; ' . • ;i.--.. ~--: ~ ~ -, -

f 1:· · . · · -. : :it~!i::~ : -, -· ,, 
.,, ·CC:· -McMil.fan .; :·•· : : ;·_ .· · . er conJior ':· ··· .:. ·• ·· · · · · 

-. _____ --- -
·_- -.- .. ·--•-- ... •_. .. . - . 

. -~ ·.' . - •·, 

~ ·. -·Lanyon ......... , ... _._,· . ·-··.--.·-:-
•:•---''•, . 

'Ta·ta_:,:· ·:--·····:--· .··. · '. ·.·· ' 
·_.·Sedita· .. ••· 
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Dr. James E. · .Smith·, o·. Sc,,:· 8 

'I'h~se values ; in· percent. can be. obtained by·_ ~subtrii.,cting .. 'the .per-·. 
·_cent · solids con~ent, frbm 100 >., - . ·. _ · · · . -> . -_ · --• · · 

. - . 

In.·~orictusibn,-. the Dis'trict is -convinced -tha.t it conducted a 
codif~e·d · and ·.optimi7;ed· study which dempns~rat~s -that· . .its 

SPTs consisting· o_f•high rate .mesophilic anaerobic dfgestion. _.fol'.t._ 
lowed _by ).agoon ''storage-stabilization..;inactivation, of dewatered 

· ana:erobically dige.sted.f!5ludge are consistently capable of produc:.. 
, ihg a C-lasif A' slv.dg~:-.fim1-l. product~ -

--. - - ~ . - . . . -:_ . . . . . . ·- . . . . : . -- . . .. - - - . 
·. : __ - i ~ _- - . ·-~:- - - - .--·~---·•-~; _. _·-__ ·· ·•· .. - • - -.. -- . -·_ • -

·• •. · •·; The District has also demonstrated, for the fi:i;-st time·, that 
_ codifieq high rate ·ariaerobic .digestion foliowed by ·lagoon ,aging-­
. stabiliz~tion;..i:pq.ctiyation_ of., ariaero};jically digested. sl;udge for 'a/ -
•- period 9£_ no_t;.;_~-~?~-,~.P:~ ~8 _ months c<:>z:isist~ntly P1:oduc~s: a C,l?ss· A 

~~~dge ·pro_duct ~ . . : · . . . • _ . : .· . . ·: . =· : 

J~ased on ·this f indln.g _- the .. DiEJtrict f~~-thei: concludes.· tha,t 
'the inactivation. capability .

0
6f ·ehe air. dryj,.ng. unft process· has 

. not .be"eh . fully ·c~allenged; . ,The District believtas'. -tfia~ the • Codi'-: 
fie&. alr.:-d;ryipg .. uni~·. process- following.· -the. · lagoon·. sto+age,-. 

_ stabilization.;.inactivation tini.t• process ·will 'provide · additional 
: iria.ctivatiori ,c,apaJ:,ility. for the' ~reiiable ang sustainable- pr(?dUC­

ti'on o~ _ a <::lass. A final· sludg·e. prqduct even if :real· surges: of · 
he_lraint!1s. and ienteric vft.r\?-s.e~ ·pass· through_ its SPTs. . -

L . . ~-' /'. ~; ;::-; ; . We . ~i~~-- to.; ~hank:~:;~u) f ~;; ;- ~h~· -PX:Of ~s s.i~n~J..: --~ric;l __ · CQ~t;~ ~fe>µ~---~Il~ .. ~ 
.. ' ner. in ··which·. youJq~ve;; dealt· with ·tp.1.~: .. prop~sal _ qv~r. the last _­

three plµs years, - anq, assure y:9u ·that· · we are prepared ; to meet · 
· wH,h: the PE0 to ·answer. any questions · whic~ may arise from their. 
· review of this report·.· . . . . · . 

. --.. .. . -We· .look i~riia·r~·.·~9'~~ari~g-. f~om you at.YQ~r·:'~~;lie.st conven-. 
\ 0~ •• '.: .-•,ience. . :_. __ ,, ... ;·•·. - . _-_ 

·I+\ '.~-·-·:.-:c\ :, . i'.~ ·: .::" ·.-: c;-~:·::_:· ·."°·' -·a---~--... ·'·I·-:.: ... ;-: ~-·- ~-- ... 'lecy~·-~t-:~1y_:.you~~ ;~_·.::· .. · .. ~_: 
I '· .• •• • . • ) • •. .. . . . . . - . .. -_ .. . . . •. . .. 
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l.:,cJterdated November 30,200 I. co Mr. Joh, Colletti. US EPA, Region V. from Rkh:ml 
. · .. Lanyon. Oirccfor of Rcse ,.··di ~,d Dcv:lopment for the Metropolitan Waler Reclamation 

District. Requesting Cer1ification of Silc~Specific Process 10 Further Reduce Pathogens 
Equi\•alency Designation for District Lew Solids Sludge Proeessing Tr,,jns and High Solids 

Sludge Proc<.-ssing ·Trains tit lite Stickn,yand CaJumcl Water Reclamation Plants. 

i - . 
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Metropolitan Water Reclamation District of Greater Chicago 

100 EAST ERIE STREET CHICAGO, IWNOIS 606H~3t54 312•751 •5600 

Ril;hard Lanyon . 
OlrlClorol RBSe'a.tch & .~ 

BOARD OF COMMISSIONERS 
T4rrenee J.O'Srien 

Prosid&nl 
Kathleen Tharelofl Meany 

·. Vice J>,w;sident 

Glc:>ria Alitto Maj-k.i 
Chairman OI F.Jflant:fl 

JamesC.Hams 
8ari>ani J. McGowan 
Martin A. Sanoo,.,al 
Cynlhl1; M. Santos 
Patricia Young 
HaffY -Sus0 Yovrell 

312•751·5190 November 30, 2001 

Vu;. John Colletti · 
United States Environmental 

Protection Agency.· 
Region v 

.· Water Division . . 
Teclmology Section (5WQP-16J) 
?7 West Jacksori' Boulevard 
Chicago, IL 60604 

Dear Mr. Colletti: 

Subject: Request· for Certificacion of Site-Specific 
Process to Furthf.tr Reduce Pathogens ( J?FRP) 
Equivalency Designation for the Metropolitan 
Water Reclamation District C,f Greate~ Chi­
cago' a (District) Low Solids Sludge Process­
ing Trains (LSSPTs) and High Solids Sludge 
Proce1,aing Trains (HSSPTs) at the Stickney 
Water Reclamation Plant {WRP) and the Calumet 
WRP. 

I am writing this letter as a follow..:up to the meeting you 
and Mr. Ash Sajjadhad with Dr. PrakasamTata, Assistant Director 
of Rese;;,xch . and Development, Environmental Monitoring and Re­
search Division and his staff on October 5, 2001 concerning t.he. 
subject topic. · The purpose of this letter is to request site­
specific PFRP equivalency designatton for the District's LSSPTa 
and HSSPTs at· the Stickney and Calwnet WRPs as pro·vided for undex­
Class A Alternative 6 of the Part 503 Standards for the Use or 
Disposal o! Sewage promulgated i.n 1993 (Part 503 Standards). 

The Stickney andCalwnet WRPs LSSPTs and HSSPTs are operated 
,:ou.tinel.y following codified protocols that entail the processing 
sequence of anaerobic digestion, centrifugation/lagoon storage 
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Mr. John Colletti -2- November 30, 2001 

Subject: Request for Site-Specific Process to Further 
Reduce Pathogens {PFRP) Equivalency Designa­
tion for the Metropolitan Water Reclamation 
District. of Greater Chicago's (Distri::::t) Low 
Solids Sludge Processing Trains (LSSPTs) and 
HighSolids Sludge Processing Trains (HSSPTs) 
at the Stickney Water Reclamation Plant (WRP} 
and the Calumet WRP. 

and aging, followed by air-drying of the aged sludge. The Dis­
trict began working to obtain PFRP equi valency for these LSDPTs 
and HSSPTs in 1994 and has dedicated a great deal of effort .and 
resources to achieve this goal ever since. The rationale and 
supporting . documents . for the District's request for a site­
specific PFRP designation>are described below. 

Subt:1equE!nt to the promulgation of the Part 503 Standards in 
1993, the profassional staff of the District analyzed the exten­
sive sludge monitoring data available at the time and drew the 
following conclusions with regard to the final air-dried bio­
solids produced by the Stickney and Calumet WRPs LSSPTs and 
HSSPTs: . 

1. The pollutant concentrations are routinely below 
the limits in Table I of Section 503.13. 

2. Sewage sludge pathogens are routinely reduced to 
below detectable limits (Section 503.32). 

3. Pathog,in vector attre.ction reduction requirements 
are routinely met (Section 503. 33) • 

In summary, all of the information collected by the District 
prior to 1994 indicated that the liSSPTs and HSSPTa at the Calumet 
and Stickney WRPs were producing exceptional quality (EQ) bio­
solids. EQ biosolids must meet both specific concentrations of 
certain metals and pathogen densities specified for Class A bio­
solids. 

Since the District's LSSPTs and HSSPTs are not covered under 
Class A Alternatives l, 2, or 5 of the Part 503 Standards, a de~ 
oision was made in the District to seek PFRP equivalency, as pro~ 
vided for under Class A Alternative 6, for the Stickney and Calu-
met WRPs LSSPTa and HSSPTs. . 

PFRP equivalency for the District's LSSPTs and HSSPTs at the 
Stickneyand Calumet WRPs is requested for the following reasons: 

• Monitoring of all batches of the final air-dried 
biosolids product using a complex. and expensive 
elaborate analytical methodology will be able to be 
curtailed. 
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Mr. John Colletti -3- November 30, 2001 · 

Subject: Request for Site-Specific Process to Further 
Reduce.Pathogens {PFRP) Equivalency Designa­
tion for the- Metropolitan Water Reclamation. 
District. of Greater.Chicago's (District) Low 
Solids Sludge Processing Trains (LSSPTs) .. and 
High Solids Sludge Processing Trains (HSSPTs} 
at the Stick.QeyWater Reclamation Plant (WRP) 
and the Calumet WRP, · 

. -

• Significant reduction . of analytical costs will be 
ctchieved as a -=onsequence of reduced monitoring and 
metal analysis of the final air-dried biosolids 
product. · 

• Enhancement of public acceptance of the final air­
dried biosolfds product, because of .the site­
specific.PFRP equivalency. 

• A combination of the· District's participation in 
the National Biosolids Partnership• s {USEPA, Asso­
ciation of Metropolitan Sewerage Agencies, and Wa­
ter Environment· Federation) Environmental Manage­
ment S_ystem {EMS) and a site-specific PFRP equiva- -
lency given by the USBPA1 will benefit the District 
in creating additional outlets and enhancing public 
acceptance for District's biosolids · in the local 
area for beneficial use projects. 

What the District Has Done to. Ensu1.·e That Class A Air-dried Bio­
solids Are Produced from the Sluqge -·Prs)cessing Trains of the 

£alumet and Stickne:t_':!fil:! 

1. CODIFICATION OF SLUDGE PROCESSING OPERATIONS AND SUBMITTAL OF 
A STUDY PLAN TO THE USEPA 

The District's Research and Development (R&D) Department 
worked together with its Maintenance and Operations (M&O) ·oepart­
ment to optimize and codify the Stickney and Calumet WRPs LSSPTs 
andHSSPTs and designed a study to determine whether or not these 
sludge process trains {SPTs) could continually produce a Class A 
final air-dried biosolids product .. On-August 18, 1994,. the pro­
posed plan for this studywaa sent to Dr. James Smith, Chairman, 
United States Environmental Protection Agency's (USEPA). Pathogen 
Equivalence Committee (PEC) (~chmen:: A). A description of the 
District's codified HSSPTs and LSSPTs is.presented in Attachment ~-

• 
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Mr. John Colletti -4- November 30, 2001 

Subject: Request for Site-Specific Process to Further 
Reduce Pathogens.· (PFRP). Equivalency Designa­
tion for the Metropolitan Water Reclamation 
District. of Greater Chicago's {District) Low 
Solids Sludge Processing Trains (LSSPTs} and · 
High Solids Sludge Processing Trains (HSSPTs) 
at the Stickney Water Reclamation Plant (WRP) 
and the Calumet WRP~ 

2. SUBMITTAL OF STUDY RESULTS TO . THE USEPA 

ItLApril of 1998 the District submitted the results of the 
study.which took more than three years to complete, to.the PEC in 
the . final report entitled Final Report on Certification of. the 
Sludge Processing Trains (SPTs) of the Metropolitan Water Recla~ 
mat.ion District of Greater Chicago (District) as Equivalent ·to 
Process to Further Reduce Pathogens (PFRP) (Petition)· (Attachmerit 

.. B). These results indicated the following: · 

• One hundred percent of the final air-dried bio~olids 
samples analyzed in .this study complied with the 
Class A biosolids criteria specified in the Part 503 
Rule, Section·so3.32. 

• .Pathogen· vector attraction reduction requirements 
are routinely met.· for the biosolids produced by the 
Stickney and. Calumet WRPs LSSPTs and HSSPTs (Part 
503 Rule, Section 503.13). 

• Statistical analysis of the ascaris ova data indi~ 
cated that if hypothetical surges of ascaris ova in 
the digester feed. inadvertently .occur at a variable 
frequency or remain at a constant level, they would 
be able to be reduced to below Class A limits in the 
Stickney and Calumet WRPa LSSPTs and HSSPTs. 

• The results . of statistical analysis clearly indicate 
that the Stickney and Calumet WRPs LSSPTs and HSSPTs 
acllieve more than a two and three log red,uction in 
viable ascaris ova and.viruses,· respectively, 

DEMONSTRATION OF A 2-LOG REDUCTION IN ASCARIS OVA BY AN AL­
TERNATIVE .. METnOD 

-

An alternative method was also used to determine. that the 
LSSPTs and HSSPTs of the District's Calumet and Stickney WRPs 
were capable of achieving a 2-log reduction of viable ascaris 
ova. This method was discussed with Dr. James Smith, Jr., Chair­
man, USEPA PEC, and be was·agreeable to follow ti. s method. The 
method essentially consisted of assaying first a sufficient mass 

~~'_"-~- -.-l ·:1=,-, --..... _, -
- t --~ - -· 
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Mr. JohnColletti -5-'- November 30, 2001 

Subject: Request for Site-Specific Process to Further -
Reduce Pathogens (PFRP) Equivalency Designa-- -

_ tion for the_ Metropolitan Water Reclamation 
District of Greater Chicago's {District) Low 
Solids Sludge Processing Trains (LSSPTs) c3.nd 
High Solids Sludge Processing Trains (HSSPTs} -
at the SticJcn,ey Water Reclamation Plant (WRP) 
arid the Calumet WRP. 

of digester feed solids from the Stickney and Calumet WRPs so 
that ->100 viable ascaris ova were recovered from each feed. A 
similar or greater mass of the finai air-dried biosolids col- -
lected from various batches . harvested from the LSSPTs and HSSPTs-

-- of the Stickney and. Calumet WRPs was then analyzed. -
- -

If the t:otal mass of sequentially harvested batches of_ final 
air-dried biosolida neede_d to isolate one viable ascaris ovum ex-
ceeds the total mass of digester feed solids needed tv isolate 
100· viable ascaris ova, it can be agreed that the LSSPTs and 
HSSPTs have fn_deed achieved a 2-log reduction, or higher, of vi-
able ascaris ova. -

_- _ Data obtained from the above analysP.s are presented in At-
tachment C. As can be seen, all total aliquot masses of final -

-air .. dried.biosolids samples collected from sequentially harvested 
_batches_ needed to isolate one viable ascaris ovum exceeded the 

-- .corresponding mass of digester feed solids- which contained at 
least 100 viable ascaris ova. This indicates that the codified 
LSSPTs and HSSPTa of the Calumet and Stickney WRPs were able to 

- achieve a 2-log reduction of viable ascaris ova. 

Therefore, all of .the data collected thus far from the 
analysis of numerous samples of ~ ir-dried biosolids collected 
from the Stickney and Calumet WRPs indicate that these WRI?s con­
sistently achieve a 2-log reduction of viable ascaris ova. 

4 • QUALITY ASSURANCE OF PATHOGEN DATA 

The quality of the pathogen data collected for_the Petition 
was ensured by a quality assurance plan covering the collection 
of representative samples and intra- and inter-laboratory preci­
sion studies involving the District's laboratories and independ­
ent laboratories that conduct virus and viable ascaris analyses 
for Part 503 Standard compliance. Biovir Laboratories, Benicia, 
CA, conducted the independent enteric virus analyses, Dr. Dale 
Little's Laboratory at Tulane University, conducted the independ­
ent viable a9caris analyses. The results of quality _assurance_ 

-testing conducted in the __ District's laboratories as well _ as the 
other laboratories indicated above are presented in _ Tables 43 
through 46 of the Petition, and are also shown in Attachment D. 
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Mr. John Colletti -6- November_ 30, 2001 

Subject: Request for Site-Specific Process to Further 
Reduce_ Pathogens (PFRP) Equivalency. Designa­
tion for the Metropolitan Water Reclamation 
District of Greater Chicago's (District) Low 
Solids Sludge Processing Trains (LSSPTs) and 
High Solids Sludge Processing Trains (HSSPTs) 
at the Stickney Water Reclamation Plant (WRP) 
and the Calumet WRP. 

The results on the interlaboratory analyses of samples indi­
cated that the ascaris and viral densities of the samples exam­
iried in theDistrict's labs and outside labs were comparable, and 
were not statistically different. 

PEER REVIEW OF THE STUDY RESULTS 

The results obtained in our study were subjected to Peer Re­
view as indicated below: 

• Data contained in the Petition were summarized and 
published in the p13er-reviewed journal Water Envi­
ronment Research _ (Volume 72, pages 413-422, Attach;;. 
ment E, and Volume 72, pages 423;.;431, Attachment[). 

• A Peer Review Committee (Committee) assembled by the 
Dist·rict aldo evaluated the Petition. This commit­
tee, comprised of nationally recognized experts in 
the_ area of biosolids management, provided an inde-
pendent evaluation of the relevant issues raiaed in -
communications between the District and the USEPA' s 
PEC. The credentials of the Committee members are 
listed in-their final report entitled Peer Review of 
Metropolitan Water Reclamation District-_ of Greater 
Chicago's Application for Designation of Processes 
for Further Reduction of Pathogens (Attachment__Q}. 

·- - -

The final report of the Peer Review Committee con­
cluded: 

• The District has -collected sufficient data 
to demonstrate that its sludge processing 
trains achieve pathogen removal as good as 
or better than would be required under the 
Alternative_ 3 option. Specifically, the 
finished sludge levels of -Salmonella, vi-­
ruses, and ascaris are below the maximum 
levels for sludge receiving Class A desig­
nation under this option. 

• Therefore, the available data document that 
sludge from the District's Stickney and 

--l,_~:·,~$'' - \,'".-~-~-~~ ... ---~ ........,___·:,, 



Mr. John Colletti ---7- November 30, 2001 

Subject: Request for Site .. Specific Process to_ Further 
Reduce -Pathogens (PFRP} Equivalency Designa­
tion for the Metropolitan Water Reclamation 
District of Greater Chicago's {District) Low 
Solids Sludge Processing Trains (LSSPTs) and 
High Solids Sludge Processing Trains (HSSPTs} 
at the StickneyWater Reclamation Plant (WRP} 
cindthe Calumet WRP. 

Calumet HSSPTs and LSSPTs meet the PFRP 
__ Class A desig11ation and should so be iden­
- tified. 

6. - CONTUJUED MONITORING TO ASSURE THAT DISTRICT'S BIOSOLIDS ARE 
CLASS A - -

Currently, all batches_- of air-dried final biosolids product 
are routinely being monitored _for viable ascaris ova .andenteric 
virusf!s, even though the study was completed and it was demon­
strated that the final air-dried biosolids from the Stickney and -
Calumet ~Pe were continuously meeting Class -A criteria. These --

- data a:r:e _ being collected for both __ compliance with NPDES permits 
and Part 503 requirements.- These data are shown inAttachment H, 
One _ hundred percent _ of the samples which had - gone through the 
0cod1fied" LSSPT or HSSPT processes were determined to. be Class _ 
A. - These data also show that _the District's Stickney and Calumet 
WRPs LSSPTs and HSSPTs are -capable of consistently •· reducing 
pathogensin sewage sludge to b~low detectable levels-and produce 
a f irial product which >is Class A. - -

7. DISTRICT I S REQUEST TO REGION V, -usEPA TO MODIFY ASCARIS OV'/\ 
ANALYTICAL METHODOLOGY 

In October of 1999 the USEPA guidance document Environmental 
Regulations and Technology, Control of Pathogens and Vector At:.. 

-- traction in Sewage Sludge, EPA/625/R-92/013, the White House_ 
document, was revised, The revised Whita House document speci­
fied a sample size of 300 g for ascaris analysis. The previous 
White House document specified a sample size of 50 g for ascaris -
analysis. In 2000, as agreed by y,_,u (See Attachment I} , the Dis­
trict began the practice of_ analyzing 50-g samples of biosolids 
for the determination of viable ascaris ova densities with every 
sixth sample being 300 g for Part 503 compliance. Since - the 
White House document was revised and we began this practice, 32 
so-g samples and 7 300-g samplea of the District's biosolids were 

-analyzed for Part 503 compliance. Aa indicated_in Attachment H, 
alL of these samples analyzed for viable ascaris ova in 2000 and 
2001 were determined to be Class A. 

17 
C. ••--;~ 
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Mr~ John Colletti -8- November 30, 2001 

Subject: Request for Site-Spe-::ific Process to Further 
Reduce Pathogens (PFRP). Equivalency Designa­
tion for -the · Metropolitan Water Reclamation 
District of Gr~ater Chicago's (District) Low 
Solids Sludge Processing Trains {LSSPTs) and 
High.~olids Sludge Processing Trains (HSSPTs) 
at the Stickney·water Reclamation Plant (WRP) 

· and the Calumet WRP. 

Concluding Remarks 

.· . In summary, the District has .demonstratea that the Stickney · 
arid Ca.lumet WRPs HSSPTs and LSSPTs when operat.ed under codified 
protocols as delineated in the Petition, consistently and relia­
bly. reduce pathogens in•sewage sludge.to the same levels achiev­
able by the PFRPa listed in Appendix B of the Part 503 Standards. 
Therefore, the District requests a site-specific PFRP equivalency 
designation for its Stickney and Calumet WRPa LSSPTs and HSSPTs.· 

- - - . - -- . 

· The District will continue to monitor its final air-dried 
biosolids for enteric viruses, viable ascaris ova, and fecal co ... 
liforms following the same schedule frequency approved previously 
by Region V (Attachment J,, even after your approving our request 
for. site specific PFRPs equi valency of the District's HSSPTs and . 
LSSPTs. The. District believes that such a monitoring frequency 
will verity the production. of an EQ biosolids product fx-om its 
SPTs. Your favorable decision for the designation of the .Stick• 
ney and Calumet WRPs LSSPTa. and HSSPTs as · site ·specific PFRPs 

· will be highly appreciated by the District, . as it will enhance . 
the pubic acceptance and marketability of. its final air ... dried 
biosolids. · · · 

If you have any questions please. contact Dr. Prakasam Tata 
at (708) · 588-4059 or ·me at (312) 751-5190. 

RL:PT:BS;JTZ:amj 
Attachments 
cc: Tata/Kollias/Sawyer/Zmuda 

Smith-USEPA/Lue-Hing 
(w/c, attachments) 

Very truly yours, 

;e_,,,,uvv 
Richard Lany; 
Director 
Research and Development 

i 
I 
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ATTACHMENT I 

COPY OF THE LETTER DATED MAY 4-, 2000 
- FROM RICHARD LANYON TO ASH SAJJAD 
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lvl t1frop o J itan Water Reclamation Distri~tof GreatelGhfcago 

CHICAGO, lLLINOIS -60611 ·2803 312•751•5600 
- • -~ • ~- - - •- - a 

RICHARD \..ANYO~ 
D!111~tor, olRHe~ & D•v1t{opm1111t 

.. ·. << Sajjad 
United States-Environmental· 

- Prdtection Agency 
• .. c~egion .V· (WQ~l6)1 Water 

.-. 1rwestJackson.Blvd. 
"Chicago, Ilfino~~ 60604 

Mr. - Sa.jjad: 

Mav 4,-2000 

-- a - - • ' • 

·- Tar.-.rw:e J; o•srien 
Piui,:~t· 

!CalhlHI\ThefeH Meany 
, \.1t!~ ~r.-~d~t __ 
Gll.ria Alina Uaj..,.-si<i 

Ch•irmail Of,..-.,~• 
'.Jatnt-2 •,.:r.,• r-arrls -
Sarti..-. J. McGmn 
Ma~ A. S&nckNal -
C1n!l\i1· M, Saiitos 
~tfiea Yoi.ng . . 
Hwy •au,• YouraU 

... 

-. Receritl.y, D.: r ··erakasa.m "tata, - Assistant Oit'ector __ of. F.~~earch 
arici Development,. Environmental Monitoring_ ·and Re.search Div_ision, -. 
of my stae"f had; discussio:ts with ,you concerning o:.he difficulty· 
a.net impra.ctlcalit!/ of routinely processing samples of 300 grams"• 
d~y>weight • of .. bios.olids f(,r; the determination of the .. density of 
ascatis eggs in .the blosolids produced from Qur drying beds · as 

-·•~er the method described in the "White House Document."· I am 
pleased to know that you· have appreciated our diff icuity and 
agreed to .the· routine processing of a lower mas·s of solids with 
a -Li. mited. frequency of a'laly.zing _ 3.oo-g. ram samples. . . -

._ The purpose of this letter -is to officially notify_ you 
tha_t, as agreed by you, we h~ve begun the practice of analyzing 
50--grarn samples of. bi9sollds for the determination of ascaris­
ova densities with - every• sixt" sample being 300 grams for._ uur 
compliance monitoring unc:ter ouJ; NPDES permits and l?ar.t 503 re­
quirements. 

Thankyouagain for your considerat1on. 

Ve:y truly yoursj 

•0· £.~4\.torl.-·#W . .. ";Y. ¼_ 
Director U -
Rasearch ar.d Oevelopmen~ 

I 
ii 

_ RL: PT.:dm 
cc: !?. Tata/B. sawyer/R. Pietz/J. Zmuda 

J, S~ith/F~ Schaefer/J. Colletti 
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AT't'ACHMENT J 

REDUCTION IN FRF.QUENC;:< OF MONITORING FOR 
. PA'J:HOGENS IN. BlOSOL!OS .. 

COPY OF THE APPROVED !.,ETTER DATED J~uA~'i 12, - : 
BY . WATER DIVISION DIRECTOR JO I/iN?~ TRAUB OF t1$EPA 

•- A :rmmr a> 111 
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'JAN 12 2000 
\VN-161 

Re: Reduction in Frequency or Monitoring f<M' Pathogens in Biosolids _ 

- -

llti.s & irs mpon~ to ved>aUod written requests, rcprding the rcfmnccd matter. that woro made by 
your ~sor Dr. Cecil Lue-Hing. and Dr. Tata Prakuam. dlc District's bs.earcb Manigu, to John 
C.Ollffli. and Ash Sajjad or lbe Regional Biosolids Team. Specifically, the Distri.ct request~ rcduc:tion in 
tlHt hqueocy of monitoring for p,.lhog~ns In biosoUds genc111cd auhe District's Calumet and Stickney 
,-utt wae« tmlmM1 plaots from ll times per year to 4 times per ,cl', ,or rtponins thcsc data to. tho 

- Q..S. Eovhonlnental ProtecdonAgcn1:)' (U.S. EPA) as required b; 40 Codo of Federal Rcgulati.>ns (CFR) ~- -

Further, Dr. Lu11-Hi.og in hl$JCU10 JS, 19'9, lctkr to John O>llcttl rofeic~ed the biosoHds pathogen data 
that lhe Districtcolleckd fiom over 1,000 dl,cmt stmplcs. This wa, _dooc during a period or 4 years 

· (,om 1994 until 1998; as• part of tho District•• applieatiGn to thcNttion.al Pathogen Equivaloacy 
Recommendation Commlttoo (PERC} for Urtiftc.atioo of tho Oi1tricr•, bioJOlids-,ioc~ssing nins u 
cquivalellt to• Pn>e¢ufor ftartbe, Reduction of P1lhogCA1 (PFRP). _ /u you m,y bow, ~use tho 
DiJlriefsbiOJOHtb~uto~padtllpn1ls not lilted under ◄QCFllpm SO), lhc Olstrictsougbt 
cquivalmcy dotcrinlnation 6om tho PERC. Tbo Pf!RC'S ~cadation along with the Region's 
approval ls ncumsy tor tho Distriet to obtlln Pf RP cquivalcncy. 

· Afwr I mlow of tho Dimict•• biosolidt data, ffld Jn considemton or r.he District's commendable effort -
to dwKtmio patbogtfl qualiay of moro -llwt 1,000 wnplo,. the following ls our re,ponH to your 
,equm 

1h pn,vld1 r,l11/ from tlN. anolytlcol bttrdfn of analy:lng blo1oildl for po1ht>g1n1 12 lirn,s,nr y,ar. tht 
Cl~ EP,t /ug(o,1 S, apprr,nts 11d11elng lhl/rt'lutMY of mtmltorlng 10 6 ,,,,,,, p,r yew, -n,, nducrd. 
fr,qllf«Y o/monltorh.g it 1Jf1etl'll1 March I. 1000. and Is r1ntwabl1 on a )tarly basis. -
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If you have any questions about this matter; please contact Ash Sajjad, Regional Biosolids expert ~t 
(312) 886•6 l 12 . 

. Sincerely yours, 

rp.,,__ ~,~~ 
. \;j\ ~o-L-- . . ' 
- Jo Lynn Traub 

Director, Water Division 

ce! Dr. Tata P~, MWROGC • 

-, 

. . 
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UNITED STATES ENVIRONMENTAL PROTECTION 
_ RE(,IONS 

77 WEST JACKSON BOULEVARD 
CHICAGO. IC6060~3590 _ 

JUN 2 0 2002 

AGENCY 

REPLY TO TliE ATTENTION OF; 

.. General Superintendent 
Metropolitan Water Redamation. ' 
· --District of Greater Chicago 
~ 00 East Erie Street - · 

. Chicago, IUinois 606 I l 
- < - - - - ~ 

WN-16J 

- REF: Mt,Richard L!llly<>n's NovemberCJ0,2001,Lctter Request forSite.;specific 
Equivalency Certificaticui for the M,etropolitan Water Reclamatjon District of 

· Greater. Chicago (MWRDGC) Biosolids-Processirig Trains atthe Stickney 
and CalU1net Waste Water Treatment Plants. 

We acluiowledge receipt of the referenced Ietterrequesralong with attachments A through I .. -
This request c~mfonns with the requirements of the.Federal ru_les for the use and disposal of · 
biosoJids codified at 40 CFR part 503. These rules designate the Regional permitting a.uthority to 
:be responsible for determining equivalency, and require generators of biosoHds to formally seek 
an eq~ivc1lency certification of their piocessto furt,her reduce pathogens (PFRP) from the -

. pennitting authority; To be equivalent,a treatmentprocess must be able to consistentlyreduce 
pathogens fo levels comparable to the other PFRP processes listed in part 503., Append~x B .. 

_- The granting of a site-specific equivalency d~sighation bythe Regional permitting authority­
based _011 a thorough review of the adequacy of the proc~ss trains lo consistently reduce 

: pathogens in biosolids as indicated by the pathogen data, and in .consultation with the Pathogen 
- equivalency Committee (PEC)--certifies the bioso)ids generated by using a PFRP · equivalent 

p.rocess is Class A\VithJespect to pathogens. The pathogen standards are specified in section 
; 503 .32(a)(7)(i). However; the granting of a site~specific equiYalency is limited to _the set of 

___ process and operating conditions in use at the Stickney and Calumet waste water treatment plants 
- - at the time ofthe application for equivalehcydesignation (Appendix B of the 

-November 30, 2001 ~ I..etter Request), and as described by MWRDOC in its application for 
· equivalericy submitted to the PEC. The PEC is an US Environmental Protection Agency 

· .- resc,urce to provide technical assistance andrecommendations to Regional permitting authorities 
_ . regarding pathogen reduction equivalency in implementing the part S03 standards for use and 

-disposal ofbiosolids; -

Recycled/Rtcyclablt, Printed with Veget,ble 011 811td lnka on 100% Recycle(! Paper 160% Poatcon1umorJ 
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·.·Weare familiar with the MWRDGC'srequest for equivalencyhecauseour biosolids team 
members participated in numerous phone conversations and meetings with the PEC and Dr. 
PrakasamTata of your staff, and both were extremely helpfulin explaining and clarifying various 
issues related tothe subject. 

Ourreview of the MWRDGC's biosolids data submitted for 1994 to 2001 indicates Class A . 
. biosoHds were produced at the Stickney and Calumet plants as they operated their respective 

·· 1ow~and h~gb.;solids sludge processing trains (SPTs) according to codified protocols delineated in 
'Attachment B of Mr.Lanyon's letter request, dated November 30, 2001. ·Toe partS0lrules for 
PFRP equivalen~y require thafentericviruses and viable hehninthova are reduced to below 
• detectionJevel .. Jne pathogen data obtained fronfactual measurements and the statistical 
treahrienfof that data byJv1WRDGC indicated reductions of greater than iwo·logs. We· 
appreciate the MWRDGC' s .effortin analyzing 1,400 discreet samples of biosolids for pathogens, 
_and the professionalism and patienfe displayed by Dr. PrakasatnTata ofyour staff inr~sponding 
to otir queries pertaining to this matter. · · 

Ip consideration 9f th.e quality of data provided for our review, the consistent achievement of a 
··. Class A product, we are pleased to grant a conditional site-specific certification of equivalency ·· 

to the MWRDGC's SPTs at Stickney and Calumet waste water treatment plants for a period of 
two years effectiye A,ugust 1, 2002'to July 30, 2004, provided the following conditions are met. 

- - - -- .-- - ;i - , -_ - --

The Stickney and Calumet plants must operate at aU times according to the codified 
process and operating protocols referred to inthe Jette~ request dated Nov.ember 30, 2001. ·. 

Monitor biosolids (treated sludge) at Stickney and Calumet pltu1ts once penrionthfor the 
· firstyear and subsequently, once every other month for enteric viruses and helminthova, 

.. and certifythe MWRDGC. is in compliance· with Class A§Uuidards and report the results 
semi~annually to the attention of Mr. Valdis Ai stars, Mail Drop WC- I SJ, 77 West · 

.· Jackson;Chicago, Illinois 60604. 

We appreciate MWRDGC's opgoing efforts to· improve the quality of its biosoHds. If you have 
any further question~ about this 1natter, please contact Ash Sajjad of my staff at 312-886--6112, · 

· Sincerely yours, 

··~cJ.\.\~ 
. ·.. ~Ok 

JoLynnTraub · C • 

Director, Water Division 

cc: Dick Lanyon, MWRDGC 
Dr. Prakasarn Tata, MWRDGC 
Dr.James Smith Jr., ORD; Cincinnati 
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~ - ~ ~--_.M,_tio~~iitan Water Reclamation Dls!rlct ~f Greater ~hlcago_ 
. CHIOAGQ, IWNOIS 60611-3154 . 312~751 •s·soo 

M~rcli 13, 2002 

. " 

Mr.0 The>mas L. Bramscher 
Chief of Enforcement Section :t 
Water. _Enf.orcement __ .. and Compliance 

· Assurance . Branch' · . -
UnitedState1:1Bnvironmental 

ProtectionAgencyRegionv 
77 West .-Jackson· Blvd_._ 

.Chiqago, I,L. 60604-'3590 · 

.. 

··J/4. ·;V~- .•· 
BOARD _OF COMMISSIONERS~ 
Terrence J. O'Brfitn 

Prnl(fent · 
KalhleenTheren Meany · 

\11cwPresldent 
O~tl• Alltto MaJew•ld 

Cha/l'nWI Of FlrillllC. 

:t.muc.Harrta · 
Barbara J. McGowan 
Martin ~ Sandoval 
Cynthia M: Santoa 
Patricbl Young 
twiy-Sm:•vouren. 

'>< • ·_· Dear. Mr. Brainscher: · . . . 

1-·-·- . ----~ / .... · -----~~j~~~·-= -. :~~~!s~·d··;~~-i-.-~~~;;~i-~~~--~;~i~~fue~~~ -~~d~~ .. . .-• · · ·--

. the. 40 CFR Part 503 Regulation~ 
. . -- ' - . 

. . _. 'The Metropolitan· 'Water Recl~~tion -District of Greater 
.- , •. ... . Chicago ·(District) 'submitted to ,your. ~ff ice on Februafy 15~ 

.11_·---~~::~~~-~"~--!~:1aJl1:ns ~.0-~.~ -~: ~~c~~1~ ... :~~~-~~~--·~:~~~- .. ·t~~--. ~.~~-- --~~~_.!. !:~~-·::~:0~. : .. . 
---- -- - -- . , -. -~• -l -- •-- - , . ,. • . - . -~ 

/-• __ - ~,: __ - - _ •_~a•_-. ·_ -~-~~~:"'.,·.,~•~"':''~-~"'.'-".""'_-- -•,, ;~.• .i,_ c·;a·,,.S.,._• :-~_'"-_: -,.,.i·•, . 

I.·_•· ___ ·_·•_ .. Th:l:s letter is being sent to ,amend the 2001 · records:·sub.: . 
. . · .. mitted by.· ~he Distr~ct. In. the· Section· "Calum,t WRP," ,. Table' i, . 

. ~!'page .3, · the. Ol{~·r~ll. ~an~ .Applied a.mount fx-om· the;-;Ca;Lurnet :-~P 
ljt~. <:: ;,!~aa·ch~n~ed._~~om __ 3~,~-ss_:·D~ (~.~ons! __ t,:L34,52~ .D'l';· .. ;.;_, _::.·~: >. :,: 
.:·.::.·· .. ···• ·. .. In, ·tliis s;me section,. the:•jiext ~as mod~fied ,on" page ) ; t 

I·:·.:··· ---.~ ·:-~· .. The ).and -app~.ied ·tot.al,~£ .. 24, 454.,DT-air · dried EQ biosolids_ w~s. • .. , -
changed . to 2·4, 3?0 D'.l', · and. the·· am~>Un•~ · _of air-d~!.~.d · b,iosoli9-s· .. · 

_, . . distribut~4 under _ the Controlled Sol;idE1 Distri.butioh Progra~, · 
lc·;·L- :-,,..~~L. ,IEPA :,:pe~it .· No· •. ,2000-sc:..oe12, .. was .. changed . f:rom · 2 ,4.54 . OT t.o 
' . •··· · •.. -2,32()_):~~-·- ........... ,·,..-_ .. .., ..... - ..... ,....... .s .. . 
-- -· ,. = 

I
·-;; ... ··• .. •· •·· ' .... -.. '.~.- •· 

~~-~~~ ·~4-~. ~\~-~~~-~:~~-~~ :~.-~~ :_~--~- -·-~· .. -~=-~ 
-__ f .. -~,:.. . - - -

- ~ . , .• . -

l ----~~_ ... -;~"- -
. : -~- •.. -~ ..... ····· ··• ......... -· ' .. ! ...... . ~ f •• - ••• , - c' - -:-

l .... ~· --

l 
_ j 
~ 

-'-' 

-·?f 
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Theim.as L. Bramscher 2 March 13,.2002 

Subject: Revised·2001 Repoi;-ting Requirements Under 
the 40 CFR Part 503 Re9.,tilations 

. . 

Additional changes were made in .Tables 2, a, and 10 of 
t:hia report. The changes made in these tables -were in;the . 
mean "valu~s a,t the end of the 1:abies. . The mean values wer~ 
corrected because the originally .computec.i means ignored: sam­
ples ·. with less than cle.tectable· c.oncentrations. . These·. mean 
v. alt:f.es art ,~t li$ed t6 determine compliance . with Part 503. 

- - -- . - ' - -, - . - _- ~ 

The x.. ~E!d :r:eport is attached. If you have any ques-
piea,e tel.~phone me~~t :(312) 751-5190. · 

,,'Rri:TG:.jvs 
Attachments ·. 
cc w/att:: l,Ce.ller (IEPA) 

., ·. . . Kluge (IEPA) 

;__ ,-,;._ .- ... - ,: - - _,,.~- . -

. . . 
~ ~~~-,. - -- . -; ~ 

. jtogers . ( IEPA) 
SulsJd. (XEPA) 

. Aistars (USEPAr 
· •···varnan',-"·•···" · ·· 

O'Connor·· 
··Rosenb~rg 
zurad · 

. J<ollias 
Tata;· 
'Pietz 

.. ,Sawyer. . ........... . 
Granato 

~J7,.,/°i# . i i.:. 
Rici\a:rd Lanyon ~ · 
Director 
Research and Devet~pmen~ 

~- 'f= ', .,._ . --- "~·- - ,.. --

--=~ .-.--_., .. ..,,,,.. __ ,..,q_-,...._ .... ~-- -··-~· ...... - ; • •------~--.., ⇒ _-.-;,« 

• 



M,tropolltar,,Water Reclsmstton Dltlfrlct ofGre~tef ~hlc&go . 
OHICAGQ, IUJ~S 60611-3164 • 312• 761 •5600 

Bw.110 OF COJAMiSSIONERS 
. •· Twi--.,o J. O"Orien . 

Pl-.sldltnt . 
Katnl .. ,.·~• Muny 

. t,fc,,i'ffdd¥1f 
. OJoda. Nitto "'41Jewn.f 

ChaltmanOIRnance 
-...,. .. C.Hanb 
Barb-J. McGowan 
U111ln A. Sandoval . 
0ynU\laM.Sllll\o~ 
Patncla Young 
Hany"But"v-.tl 

February 15, 2002 
.aevi~ed March-13, ,2002 

Mr- Thomas L. Bramscher 
Chief otJlnforcement aection I 

·. Wi\ter ··Bp.forceine11l; .· and Co[N;>li11nae -
Assurance B~ch . · .. . · , 

United States _Bnvironmenta.1 -· 
.Protec~ion. Agency.' Region V 

77 Wilft '1ackson·a1vd. . .. . • 
· Chicago/ :IL 60401•3590 

. Subject: -. 200( Reporting .. Requirements . Under tµe . 40 
< . . . ·... .. . . .. . . ·• ... _ .... · .· .... ·· CPR ~art 503 Regulat;ions .. 

,, ' f ' , •/ ··t .. _:;; ;e~;;,~;:~:.· :~~~ir RBcl~~:ion D~sti,ict. of G1't1li.te~ 
- · · · chi~{ 90 · (Distri.c~f ·. herein submits _the . 20~1 .records requ~red I : .. _ . uhd~ .· the fO CF~ P~rt ,503. RegulatJ:9ns at Seo~_io~ 503~ 18. . ;,,. 

~ 'The 'District has four Illinois· Bnvironmental Protection . -
:,.: Agenny (XBPA) pe:a:mitt$d 'biosolids management 'programs ;that'. 

· • : ;; > • .,•-7 must comply with ·Part· so~ i 1:hese programs· ~e- as follows::" " - · 

I 
Ir 

I 

.. 

'· 

_._ fl 

i' .. ,Ulton County Dedicated Biosolids Application to 
Land Site (IBPA Permit Nos •. 1999!"SC .. 4219.fh1~99 .. 
SC-4219~1,, and l:999":SC-4219-2) • '_ , . .,. ·.. _ -
, . 

---_ 4 

2. Jtanove·r··-Park' Fischer• Farm Bi~sol~ds. Application 
to Land Site (IBPA Permit . NOQ. 1997.:.sq .. 3a4o and 

... 199'i~sc~3s4o~i>.. . - .· - . ·-: - .. ·_. __ · · . 
- . ••4j~-"-1"".c . 

;3 ~ cont:colled Solids Distribution .. P,;ogram .· (Bio­
·:.· ·· solids Application to . · Land - ip · the Chicago," A.rea 

under. IEPA Pei,-mit No. ~000-SC-:0872); 
~ - - ,. , ~ - - - !I' 

' ~"'.. !' • - ":"-c - -

·, 

b!S.'< -::~~t,-.·,:it!-,., .. · -. 

,· 

~ -- •~'-~-,- -- ' ~ 



•. 1.-

• H 

n 
I 
I 

I:'·. 
1:· 
lj 
I 
I. 

H· w 

. -
Mr. Thomas L. Bramscher 2 February1s. 2002· 

Revised March l.3, 2002 

Subject: 2001 Reporting Requirements 'Jnder the 40 
CPR Part 503 Regula.ti?ne 

4. Land Application to Farmlat,d .(Application of 
biosolids from· Cal\111\et, Stickney, and John B. , 
Egan Wetter Reclamation Plants (WRPs) to farmland · . 
under IBPAPermitt,.to. l.999-SC-3932)~ 

The 40 CFR Part sol Regulatioll$ require that the ·District 
.· report certain data.. In the; following sections, _we have pre­
. pared a short ·description of the sludge processlng and bio­

solida management operations at . the District's seven · WRPs. 
The Lemont, Jarc1&s. c. Kirie, a&d Nortb Side WiU'a do not produce 
a final bi. ii., l~ds product, while th& Caluraet:, .. Stickney, John · 

.· s •. ggan, end Harll'ver Park WR\>s produced final. biosolide• p>;od.._ 
ucts in2.;01 •. Below, we also discuos the uses for thesebio-

. solids, outline the data ·reporting requirements· under the 40 
CFll. Part 503 Regulations, and preaant the required monitoring 

:. data in summary table.a. It should be noted that the tQtal 
·biosolids production in any giv"n year ,nay not equal . the 
affl')Wlt of final biosolidv ' 1,&oduct distributed, sine~ biosolida . 
may be diatributed from production · inventory fron, a previous 

. ~7 year;•·• .. or.·"t,:t:iaolids p:roduced~·1n. a··g!ven. year· .may ~be aged fox' ; 
.. // . die.t:ibutiou at a later time. · · 

Lemont...,!!!! 
.,. ~ " ~ 

. The Lemont WRP, located in Lemont, Illinois, has e. design 
capacity' of 2. 3 'mgd. . Wastewater reclamation processes iri~l:ude 

··both · primary (primary ·,aettlingj · and ... secondal:"J .. (activated, 
sludge pr9cess) treatment~ ., ~ In ·2001; the· Lemont WRP produced. 
302 dcy .. tone. of ·solids . (Table .1> .which ... were. grewity concen ... · 

• trated, and transl)orted to the Stickney WRl' for\fµrtherproa ... 
•- ., esa_ing •. !!2 ,final biosolids .product is · prod,1ced · at·'this WRP * .· . .. , 

Jamee C. Kir:\e WRP 

The~Janieo, c. 'Kirio HRP~ located in ,Dea'.'~Pliinee~ I1iinoia, 
haa·a design- c,apacity of 72 mgd. Wastewater reclamation proa-­

,esses include primary (primary aet·tling), .secondary (aotivat;ed .. 
. sludge proeeso) , and tertiatji (eand, filt·ration) treatment. In 
2001, · the Kir!e WRP produced 7 /693 dr/ tona ·of soli1e (Table 1) 

,. 

nmnt rt 

,,;•{.; -

' 
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N!r.t'R.OPOLITJ\N .n.TER .. tma.»IATION DISTRICT OF GREATER CHICAGO 
''·,lo 

'l'ABLB ·1 .~ ,,' ""'., 

2001 PR.CDt1CnON AND USES OF SLUDGE AND BIOSOLms GBNBRATED BY THE MS'l'lioPoLITAN 
. ,. WAm ~ON DISTRIC'.l' op· GR.BATER .. CHICAGO .. 

Prcductiok 
And Use 

Production-.-•·· 
Land. Applied 

, su.:face 
'Disposal 

Land.filled 

Incinerated · 

Te Other ·fth 
.for~ 

· Processiug 

Transported 
Interstate .. ,.,, 

Iii r ,r. . ' 

~' ' ~ :· ' ' ' " 
• water. R.ecl.aution Plants · 

Sticlc:D.ey, "calumet* North Side .Bg&D , HaDover Park• tcirie 
Q, '~• ·1 ' ,, I ~ ' ' 

Lemont 

------------------------------ ---~-~----~------------------' ' ,, <II 

l.,J9,.96S 28,798 4.8#.976 

'll.7,l:43 

0, 
~ 

,34,521 

0 

41,,348~•· 3#5?5*** 

":'11 

0 

0 

43 

Q 

0 

0 

,0 

;O 

0 

0 

48,976 

' ,o 

8,39.2 

0 

0 

4,998*** 

0. 

3,39. 

0 

.986 

1,563 

0 

0 

0 

0 

0 

7,693 

0 

0 

0 

0 

7,693 

0 

302. 

0 

0 

0 

0 

302 

0 

*Sticmey, calcmet:., IU2d B'ac'wer ~.used •·a.124 diepoaed of ,more bioaolida .tlw1 they produced .iii 2001 
due t:o 'ld~w.l .ed. pxo~ing of bioso1ids produced in previoua·years fl:Offl storage l&goons. 

u•st:icmey~ C&luaet, , Bg,m# . &Dd ~ Park: ·pz:oduce bioaolida vhil~ • t:orth· Side, ltirie i ··and .Lemont 
.. · p~ undige~ted , sludge~ , Pigm:ea reprellene · . tot:ei' aol1da generated. at the .end .. of each plant I s 

' proceea: tt.aiD i=cluding those· geDerated by water mlamation aDd., tliose imported fi-om other plants 
' for further procea~ing. ' ' ,, :'. ·,. , .. ·· .... · : •.. · .. ' · .. ' ·. ,•,. . . ' . :. ' .....•. ' ·.·. ' ,, .. 

.,,.,.Oo-dispoaed;, ·.'Wied u daily cover nth .mm.i~pal. sol.id wute, or as final vegetative' cover. . 



Mr. Thomas L. Brarnscher 4 . February 15, 2002 
.Revised Mar~h 13, 2002 

Subject: 2001 Reporting Requirements Under"the 40 
CFR Part 503 Regulations 

which were sent via force main to the John E. Egan WRP for · 
further treatment. Ho final biosolids product is produced at · 
this WRP. 

John E. Egan'WRP 

The ·John B. Egan WRP, ·located in Schaumburg, Illinois, 
has a design flow of 30 mgd! Wastewater reclamation·processes-

, inclt1de.·· primary" _-- (primary settling), _ secondary (activated 
sludge -process)', -- and tertiary (sand fil.tration) treatment. 
All solids managed at the John E. Egan WRP are anaerobically 
digested. Dllring winter or when the centrifuges are not· oper­
ating, liquid_ digest~d biosolids are sent via pipeline to the· 
North Side WRP. Centrifuge· centrate containing biosolid~ are 

- alsc;, sent -via pipeline to_ the North Side WRP • 

. In 2001, - the total biosolida production at the John E. 
Egan WRP was 8,392 dry .tons (Table 1) • This total inolu:des __ 
bie>solids _ generated from processing of s~udge _ originating . at -

• C ··1· - - the-·Jomr·"B~---E~ati. WRP _as: we1r·.as the·· sludge that was imported .... 
. • -__ -- -. from the James C •. Kirie WRP for furtlier processing. -- None of 

the biosolids produced were land applied, surface disposed, or 
incinerated in 2001. In 2001, 4,998 dry tons of biosolids · 

-were sent to landfills for use as daily cover and for co- -
disposal . with muni9ipal solid waste, practices which are ex-

- empt f~om the-Part 503 negul.ations .. Of this amount, 2,17'./dry 
-;·· tons ·were·,dried··at· Calumet WRP· and-Stickney. WRP sites .and·were --

. •" - /_. then used· as_ daily .cover,. and.'. 2·,827. dry. totls .were-- co-disposed.·· .. 
=_i.•_-_----~_1_,.~_._~_. __ .~·,-.·:·- fJ __ -_._•·_,:-·.·· with municipal solid waste. The remaining 3,394 _ dry tons qf . 

-,. • .
1 
bfosolids were pumped· to Nort}:1 Side WRP. Of this amount,· 

,"fl \,1, 788 dry t~ns were conveyed to th.e ~orth Side WR!? in. 9entri.-
if 11 .. fuge ·centrate and 1·, 606 dry tons. were .conveyed as liquid. di-. -

~ ;~ ~!~~=~ :!:f;!~:~t :: ;::::::::PP:!: ;~; ~~v:00~~ addi-

•_· . ',, - . The· North :~side WRP-, located in Skokie, - i:llinoia' has a 
i.J-- - ·-- ',' ·design .oapaci,ty of 3~3 mg!'3., Wastewater -recla~tiop.. p~oce!3se:s. 

i ' 

--♦-

-, 

','""'1.ZiWL 't/zi - ,.◄-:d!n 
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Mr. Thomas L. Bramscher 5 _February 15, 2002 
. Revised March 13, 2002 

subject: 2001 Reporting Requirements Under the 40 
CFR Part 503 Regulations 

at: the North Side -WRP include primary (primary· settling) · an~ -
secondary (activated sludge process) . treatment. In 2001,_ the· . 
North Side·- WRP produced 48,976 dry _ tons of solids (Table 1) 
that were sent via pipt!line to the· Stickney WRP for further 
treatment. This·. total include~ solids generated f:r;orn >wat;.er 
reclamation at·the North Side.WRP and•biosolids· conveyed-frem 
the Johll E.- Egan WRP. No final· biosolids product is produced 
at.thisWRP. 

Calumet WRP 

: Tlie Calumet· WRP, loc;ated in Chicago, Illinois, has .a de­
sign- _capacity of 354 mgd. -Wastewater reclamation proces';ses at 
this .WRP include,primary. (primary settling) and secondary (ac-· 
tivated sludge proces~) t:,;eatment. ·· All solids produced at the 
Calumet WRP·are anaerobically digested. calumet WRP biosolids 

-are th~n: · · · 

___ . _ a. -. Pl'aoed into lagoons for dewatering, aging _ and 
, -,~.-·· :·-··••,az ~-~.-- -•··-·-'·'~-- ,. :~r~!l;:~t!1;l~:~::·· p~~i- ~~:ansported -"·to···_ P,aved_·•.·. . .... 

1. Application to_ land a~ Exceptiop.al Oljal­
ity __ (EQ) biosolids . under the District• s 
controlled Solids Distribution Permit. 

-·- ... : .... _ .,. __ 2 .- --:Use at local- municipal --solid -.was~e- land:- . · 
·· • .. -- fills as final· landfill cover.. ~ · 

•--: ., -

. . . ... . 

· ·3. Application tc;, land · as EQ. biosolids at 
, the Fulton°Cqunty, Illinois dedicated 

· _: ·1and .applicat;ion si~E: • 

4. · Application · to ~armland as EQ .biosolida · . . 
·•········--bf'~j,~lvat~~cont;~act:or: .... ~ -·-· ---·.·· ---; -- ···"'•- -

~••• I 

s. Disposal .-- in local muriicipal solid waste 
· · ·· -- ·· · · landfills.- - · · · ·· - --· · --

,,.,. .. , ~ . 

.-
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Mr. Thomas L. Bramscher 6 . February 15, <2002 
Revised March 13, 2002 

Subject: 2001_ Reporting Reqliirements Under the· 40 
CFR Part 503 Re.gulati-ons 

·newatered by centrifuging to approximately 25 
:percent· solids content, and ._then app!ied to farm- . 

_ land b:t a private contractor. as a Class B cake. 

~ewatered ·by centrifuging to · approximately 25 
percent· solids content, . and then· transported to 
paved cells and •·air-dried pripr to_ use as daily 
landfill .cover. - · · 

Dewatered; · by centrifugi.ngi. to approximately, 25 -
percent solids _content, placed into lagoons for 
agirig and ·stabilization, and transported to 
paved cells and ab:-dried prior· to: 0

• .· 

1 •. · Application to land as EQ bioaolids. under 
the District;' s Controlled solids Distri-. 
bution Permit.·: 

2 ~ Use ·at local municipaf solid; waste land-
.. -·· ..... "-.- .fills·aij £fn.ar·1anafill'-cover·:·:····· "- . -· ··-• · ···• ---·· · 

.- - - _- - -

3. · Application to land as EQ piosolids at 
the Fulton county, ~llinois· dedicated 
landapplication site. 

. . 
4, Appl,ication· to ·farmland as EQ biosolida 
· · · by a. private contractor.·, ·- · ·~ -- - ··· ••·--.. - : --· .· - - .· ... 

· 5 . Disposal in local municipal sol.id waate 
. landfills. 

.""'•. -

• 

I. 
j;r · -.:.. · In 2001, .the·· total 'biosolid:ei. produc'tion. at·· the caltimet . 

:· .WRP was 28, 798_ dry toris . (Table 1) .- The. quantity . .'of biosolids : ., 
·•··· · that were used. and. disposed of .in·2001 ·. exceeded t.he· total pro~ . . · 

····--· .... ·:duct:l.on··for· the·· CalumeE•··WRP .due· 'to p:ro·cessiiig· .. of biosolids··.-· 1·,:-~·--···•· .. ~··· 

1· -·: .· : 
-~ -+-. ~ -• ~ ,..__,. • 

1~i 
I -- . ---

produced·. in previous. years . that .were . stored . in. •·iagoons: ·. .The . . . 
calumet •WRP sent. 3,575 dry tons of biosolids··t.o landfills iri ·. 

·- ,... · 2001 ~---s ···of_; tbis 'amount, . 2,693 ··dry tons were ··used· as -daily 
cover,··335 dry tons ·were-used as. final. cover, and 547 dry tons. 

- - J t - -- - :;o ~• -• M• -

~,-... 
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ThomasL; Bramscher .· 7 . February 15, 2002 
Revised March 13 ,· 2002 

. Subject: · 2001 Reporting Requirements Under the 40 
·cFR. Part 503 Regulatipns 

were co,-disposed with. municipal solid waste. These practices 
are exempt . from the Part. s·o3. Regulations and require no <fut--·. 
ther :reporting. · · 

In ·2001, the Calumet_ WRl? land· a.pplied 10,201 dry tons :of 
centrifuge cake- bioEJolids ~o.. farmlctnd under · IEPA Perm.it N"o •. 

·1.999 .. sc~3932 t:hrough a· contract with. Stanley Rebagz Trµcking 
.and >Excavating, . Inc .. ·· · · In . accordance with C Table . 1. of ·•-•sect'ion. -
sof.16, :the frequency of. moni tori1i.g. fo~ this biosolids pi-oduct 

- is six times· p~r year. All Calumet WRP centrifuge -cake bio­
solids that w~re la.nd applied in 2001 tnet the:poilutantcon-

• centfation limits in: Table- 3 of Section 503 .13 (Table 2) , the 
Class_ J3 pathogen_ anaerobic. digester ·. ttme · and· temperAture ·._ re- · 
qu~rements -of Sect1oh 503 • 32b3 (Table 3) , and the vector at­
tra.ction reduction requireh\ents of se.ction 503. 33b10. ·. Table 2 
also ·contains the biosolids · nitrogen conce11tration data that 
were util~zed by the . -land applier to compute -the agronomic 
_loading ·rates at the fa.mu.and sites. . . . -· . 

. . 

··iri.~2cfr>i;-tiie· ca1utl\et:-WRP·-1and· ... ai>i>ilea.··~-~t~t·a1~ oi 2·4 ;320·:•••··•···· 
dry tons of air-dried EQ biosol.ids. Of this amount, -22, 000 

· dry tom{ were trucked to the District·' s Ful_ton County,· Illi_. 
nois site for land applicat.ion,under IEPA Permit Nos. 1999-SC­

- .4219, 1999-SC:.4219.;;l, · and 1999-S9:-4219-2, and 2·, 3_20 dry tons 
were· la.nd applied under .the Controlled · Solids Distribution 

,, Program under _IEJ?A Permit No. 2000,-sc-oa72 . for maintenari9e, of 
golf -¢ourses,''.landsoaping~, nurseries;-· and ·construction·of rec:.:· ···· 

l. reation.fie'ids •. 'In· accordance with T·abie. i --o~~·section-·so3 .-16,· · ,_, 
. the. frequeµcy of monitoring for this bi9soliq.s. product is · 12· 

· .,, times per year. An except:lon to this .frequency _of monit'oring 
· ·:,,was granted, effective ·March 1, ,2000 by "USEPA Regi,on . . v,:; for 

. ... . . . . . . · .. ·.· .·· . ·.. . . . . . . . .· . . . .. . . . 
· .· compl,iance with Class: A. pathogen· standar~s ~ · · •The Calumet· ~P 
· biosolids. that are lanci a.pplled are required · to be monitored 

···-- .. orily a.ix.times .. per .Y~~r'._for. c.ompliance .wfth :Class. A· pa1:;-hogeti: ... 
- standard.a in Part 503 (Attachment 1) . · All Calumet WRP -EQ •bio- .· 

·solids that were land applied in 2001 ~met the pollutant 6on-. · 
centration limits in Table 3 of s.eotion 503 .13 . (Table 4) , the 
Class _.r,. -pathogen limit's. of Section- 503 ;32·a6 (Table 5), and-the~·.·: 
vector att:r;~ct~~n -·~':.d~cti_on :r-e~irements of Section· 503 .33b1· ,,. · 

-·· .. -
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METROPOLITAN WATER' RECLAMi'l'ION : DJ:S'l'lUC'l' OF ,GREATER CHIC.AGO , . . . ,,.,:_:,_..,-,. :·,' .T , , .. • . , . 

i .' 
; 'l'ABLE2 
:·, ' ' 

' ' ,: ' ; ! • ' ,'' ,,'' 't : ., ' ,, ,' ·•' ' :, ' ·, :;: " ,' ,, ' ','' ',' 
PART. 5.03 COMPL:IANCE .DA'l'A: NrrROGlm• ·AND ME'l'ALS 'tONCEN'l'RA'l'ZONS IN .CENTRJ:FIJGE CAKE 

~ 41, ' ~ ., :, I, t ' ~ ' '' ' • ,,f I • 
1 

' ' ' • ' , ' ' 

BJ:OSOiimS_ FROM THE ;CAiiOME'l'·WATER ~TJ:ON PLANT APPLIED TO. F.AIU«L»."D IN 2001 
,>, ' < ' ~· ' ',1 ;., • ', :} " • ,r,. ~. ' " .. · ' '' ,' ',' ~ a 

Sample Date , l • 
'l'KN . . : NHrN · , As 

,, ' 
.:i' 

f,Cd, 
i ' 

Pb Se Zn 

•. , . •.. . . , /dry k . . . ... _..,;... __ ;._.;. ____________ , ____________ mg g ------------~--·--------.--------

01/16/01 , ~~~·o,4 i4,6ss . s·: :. 3 289 · 0.22 i9 29 ss . 11- J:~dss 
'01/23/01 54,810 . i4,892 : .NA 2 . 278 0.55 · ill 27 45 NA 991 
'01/30/01 -6018.44 : 6,166 . .NA . 3 239 ···. 0 . .;59 6 · .. 25 42. NA .867 
:02105101 . 51;195 4,826 · 4 ·· 4 . 347. 0.29. : ·9 . 40 65 ··.··· 16 1,209 
':02/13/01 46.,264: , 5,622. NA 5 296 0.36 .· ·10 .•. 26: ·· ·4.9 . .NA 1,074 

i ;.02120)01 '48,263 ·: ;.4,66;_ . NA. 4 252 NA 'll' ,· 32, , 64 NA. 974 
02/27/01 " 47,631 : i 5,596 NA 5 331 NA ·• 13 · ·. -41 · 84 . NA. 1;.191 

i, .:03/06)01 ·. 42,481 ·. 15,025 · · 4 .; 4. . 341 o.s1 11 , 45 85 · ij 1,1s4 
·;03/13/0i, . -35,944: i 4,944, .. NA \ , 6 362 . •0.28 12 .36 , 99 . NA 1,187 
'03/20/01 • :421909 . ... 5~422 • NA 4 , 332 0 .• 25 .. 9 47 ,, 8.2 NA 1,137 
.03/27/0J.· 4i,001··,.4,763··· NA 4. 337. ·NA. 7 47. 96. NA 1,152 
04/03/01 41,·250>·5)235 13 3. ·355 0.36 6. 38.· 86 9 1,3S5 
04tiO}oi 4~#256. :_ 4,547 NA 5 . 347 · .o:Gs 8 40 123 .· NA i,320 

·· 04/17/01 39',298 4;_131 , NA.· ·3 35.0 NA 4 39 83 NA .l, 311 
: 04/24101' : 37,i04 · • 4,962 ·NA, 4 367 ,', NA 5 33 91, NA, l, 472 

04111-21101 ::46,837 : : 9,9aa 4 .. . 4 ·366 .. o .. 36 : , ·s .47 81 12 1,297 
' :04124i2~101 461148: ~1,},66 ,, ,s ).· 4 366, .0.29° . 12· .. · 45 . 80 1'2 ,,1;369 

04130/01.'. . 46,.175 .. 1 9,668 · S,;. 4 379 .:o.·2, · , 40 .gg !12 1~ s11 
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METROPOLn'AN WATER. 'llCLmTION DJ:S'l'RICT OF GREATER.,. CHJ:CAG() ' 

. . : . : ·; '. 

' , •!,, , , , ,I' ·•' 

TABLE:2 {Continued) 
i 

' ! ' 
: PART 503 COMPL:cANCE DATA: N:c'l'.ROGEN, AND' METALS CONCEN'l'RATIONS J:N CENTRJ:FOGE CARE 

:siosbtms FROM i.r-HE CALUMET WATER RECLAMATION PLANT. APPLIED TO FA100,AND m· 2 001 : .: . . ' ' ' . " 
r, 

' Tm NH3-N As !cd 
.i 

Cu ,Pb Se Zn 

~:_ __ ._.;._.;.:..---. --:---.;. ______________ mg· /dry kg ---,-,------------.::.:..-:-;.. _______ ..;:.. __ 
,I • ; I ,' ' ,' ' • ', ' ' ,, ' ,, 

'' ' ,, ' ,, ' ' ·I ' • ,l ,, '' I ,•J _:.,,, ··_, .. , .... ,' 

05/01/01, •. ~5,0l.8 ;4',541 : .5. ; 3, , .351 0.13 9 ·35 90 11 1,527, 
05/08/01. 42,519 : :s, 091 NA 3 /374 ,' •• ,.NA , 4 43 .91 NA 1,690. 
05/15/01 :40,658 . ;5,160 , NA..- 4 , 372 ·NA· <3, 38 92 NA 1,724 
05/22/01 • 41,338·· i.4,979 , NA , 3 353 , NA 10 39 97 NA 1,502 
05/29/01 ,. , , ~4,.7.02:-· ;4,753 NA 3 .,, , , 380 , NA , 7 41 106 NA 1,658 
o,61os101, , 32;776· :4,029 s 4, 359·. 0.,01 a. 50 99 14 1,469 

·06/19/01 A4,282 ,.' :4,,656 NA 3 386 NA 10 39 110 NA: 1,39.2 
.. ·07/03/01 .• 46,829,. :4,478 5 3. 378 0.48.''' 7 40 ,9.9 ,14 ,1,29..9· 
0,110101 ,, ·44,044 , • :s,s-61 NA . 3 312 o.4s 6 41. 88 NA 1,231 
:07/17 /01· .39,961 · °:4,802 NA i 4,. 356 , NA 13 45 104. NA, 1,188 
07/24/01 44,944 14,566 NA ; 3 3.81 NA 14 ,46 85 NA 1,179 
.07/31/01 . 40,1.59 · :4, 812 : NA ; , 3 3.87 NA ll. 53 90 NA 1,196 
os1d1101 43~404 . i4,539 6 ,, s , 359 o.50 , 12 s9 104 · -12 1;149 
08/14/01. 38,769 ,: "3,573 NA. . 4, . 382 NA 17 , 39 ,, .139 , NA , 1,19'7 
,08/21/01. · 37,016 '.2,955 NA ! 3 ' 375 NA ,. . 13. 43 . 113 NA 1,198 

~ \ ' '', \' ' ~ ' j " ! ' ' • ' 
08/28/0'1 37,497 ·,3,638 NA' 7 ,418 ·NA.· 17 ,·38 ,141' 'NA 1,297 
:09/04/01. .4o,u6· : :~1259 4 ,. a, 401 . b.44, ,· i1 · 4.6· 13~ 10 1,3.oo 
:09/li/01 . 36,587 ,' ,;:3,007 NA .9 ,388 NA · 1,7 4~ 135 . ,, NA 1,226 

',-ii 
ifJ 
i~: 

' 1·). '', .· .. ·.'.'' .·:; ,, '' 
, · ,,:,·;/· 

it 
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' 

···•·TABLE 2\(Cont:inued):· 
'' I'., ' •• .. •,•.,' " ',' ,' 

p=SQ~~~ ~;~ ~X:StF~= 
,• :-

I 

Sampl;e bate > TRN ~3-N ~ .Pb. Se Zn 

. ·~ 
.. 
.o·.· 

. . .. · . ~------...:--...:--...: ... ___ ...: ______ ..; ____ . mg/dry-· kg ___ ...:_.:. _______ ;..;_...: ___ .;.. __________ _ 
', .•~,•• ', ',, ,' .. ,~.. ,: :.•• ,i, :,:, ,',. ,,,:••••, I'•,'', .. ,',_:,,,\·' •,, ' : ,.-•,-,,' ,•,,, •, ~•,,',' ' ' 'I,,:•,• ' 

, 09/18/01 · :37.~646 , :2,974 NA· : .5 37,0 NA 12 . 39 106 .NA 1,.186 
, ' '. ' ' ' ' ' ' i ',,,,· ' ' ,, '", ' , ,', ,, ,·, ' ' ,•', ,'' ' ' 

. 09/25/01 .. . 3·7 535 : ;3 989 NA' / . 7: 402 .. NA • 14'. 39 122 . NA 1 249 
, . . , , , . . 1 . .. . ; '· . · , ; .. · . · , , . · ·' , , I . 

10/02/01· !37,403 t3,304 4.: ; · 6 291 0.53 · :to 25 80 10 · 838 
'.J.0/09/01 ·.J:9,.237 3',239 NA' .f 7 382 . NA •• 16 35. ·95 NA 1,172 
10/16/0r ·· · '49,SOfa· '3,572 NA 444 NA ·• 10.· 40 107 · NA 1,289 
J.0/2.3/01 : .. ;:42,320: l2,~2i NA ·380 NA 16 39 135 '• . NA 1,172 
10/30/.01 . • 35/210 i2,'764 N1t: 375 NA: ·. • 14 . 35 130 NA .. 1,190 

', ' ' '\ ' ,1 ' • ' 

, 1.01os-09101 .. 33,358 .J,168 6 4 481 o .• 53 .· ... 5 35 1.2s 10 1,111 .. 
io11s/01 . 30,324 ; ., ;634. 3, 5 405 0.60 12 •. 40, 109 12 1,38.1 
'.1oz22/01· :-32,330 ·il, 849 3 i 4 . 404 0.44 15 38 95 · 13 1,282 
!11/06/;01 40,.438 .i"J.,977 5 13 · 365 0~~4 12 34. 122 . 1"' 1/24.8 

t, 

'.11/13/01 40,764 . :3;424 NA 13. . 386. NA · 10 40 120 NA 1,254 
1

11/~01:0l· .40~01.9 :.3,058 NA. :12 349 NA 13 39. 105, ,NA •1,253 
li/27/01 '42;096 \5,042 NA 13· 374 NA.· .10 39 :110 NA 1,307. 

;11101-02101 29,061 · '·. s18 3 s 411 .. 0.81 ·.;,16 47 103.. 13 · 1, 3s1 
.. ; 11/05-10/01 30~67.9 ., . ).1;650 3 · 4. 356 0.31· 9 35 _83 12. 1/598 

11:/12;_17/~1·26,426 2i722, .4 ,4 368 ·"o.37 6 39, 127 15 1,349 
_11/21-23/0l \29,053" 4;499 '.' 4 .,4. 371 • .. 0.40. · . 9· 3e li3. . 14 1,3:31 · 



r:--
f 
t 

,,t· ,, 
,t: 

. . ' 

I 

t • 
··• 

l' 

I 
l 
• ... 

f-l 

:-·· 
t' 

,1 ,, 

' ' 

- -· . •· ,, , ,,,, , . I 

r .· 

• l 

lmTROP6:trrAi ~·-.:.~'RECLAMATION DIS'rlUCT ·OF GlmA'l'ER··.CHI:CA.GO' 
',,,,·,; 

TABLE 2 (Continued) · , 
~ ' ' ',, ' I' h,• • ' ', 

' ' 
i 

',,=a 

I ' t . ', ', , , , 

' : PART 503. COMPL:tANCB DA'l'A: .N:CTROGEN AND METALS CONCENTRATJ:ONS J:N CEN'I':R.'IFOGE CAXE 
',' ' ,; •";',,:' ' ,,,' •,: ' •: ii'" 1:. :• ', ••,' ,' ,' _' .,., ',1 ', ' ,'• I,",,,, " ',.' ',;,, ,,' " ', I 

Bl:OSOLJDS FROM·THB CALUMET .WATER ~ON PLANT APPLIED . . TO FAlMLAND, IN 200.1 

! 

~le '.Dilte, : · .. 'l'EN ;NH3-N As Cd Cu •Hg ~ Mo 'Ni Pb, Se Zn 

! .: 

l 
. ' . /A-· k ', ' ' ------------::~---,--~---~--~.~---~ .mg ,,;w-~ ,' g ·-~~~-;--·~-~:----~.~~,-------:--. ...,;.-:-.----• ,: ' ' ,' ' 1 .. ,,,' ,·, ' ' 

l1210,io1·· 45,476 !4•,213· 3 i 14 312 o.33 :1s 42· ·101. -10. 1,324 
!12111)01 ;48,606 i;s,s ,, NA. i 15', 378 NA 14 34 1i4 NA l,284 
'.1211s)o1 i,2,s9s 3~912 ·NA 11,· 394 ·,.NA ·is. ·43 112 Ni 1~28s 
.12/25/01 47,268 .. ·· 4,427 NA i 15 389- . NA '11 ,.38 121 NA 1,2.50 

I ,1 ,, I ; ; 

Minimum 
Mean*.i .: · 

.\ 1" I· 

Maximum.' ''.; 
· SJ)3 Limit· 
l ! 

26 426, ,, ''518 , ,' ' ~ ',, ~ ' ' 

, 41,540 .. !-4,395 
: 60,844 '11,766 

NL : '.m, 

3 ,, : 2: 239 
s. 6,. 365 

13 1s:· . 481 
(1 39' 1,500 

0~01· ,· <3 25. 42 9 838 
0.40, 11· 39 , . 99, li '. ,l,285 
0 •. 81 ,'. 17 59 , 14.1 18 1,72:4' 
17.0 

1' ,I 

420· 300' ' '75 100 2,800 
• i 

*In1 c.alculat:i.ng the .mean, values less· than the detectable level were considered as 
· ·the detectable 1~1. f . ' 

•·, > " ', ,,..;., ', '" _-; ,)''' I ',, 01 ' II 1 •' ; I 

· NA = Nd' analysis:."· · , ;' 
:NL = No, limit;. not appli~able. 

' ~ ' 

'" za· .... ;,;-· ' 'I '/,:::•:1.;i.,1",,~I I 

i 

·1 

J 
ti•; 

• :·.--~1.,._s,.,·, ... -... 'fMi._ .. ~"""'"''!..1 ... ,:.-1·'..:s'·;h:.1,i;~-,""'~li\;tl! ... -~· - 'M'~~ ...... ~ - ~~ ... -•,,c,_. 
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MBTROPOLrrAN WA.'l'ER ~ON I>ISTRICT OF GREA'rER CHlCAGO 

' .J'. 
', • ... I •~ ,j) 

TABLE 3 .·, •. 
.l .; 

I ,', • 

L ~ / ~ 

: PART 503 CLASS, l3 PATHOGENS COMPLll.~: DATA: ,DJ:GES'l'BR 'l'EMPERA'l'OUS, .AND DE'l'ENT:CON TIMES 
::: FOR CENTRIFOGE CA1CE :B:cosoLms FROM m\CALlJMB'l' WA'l'ER.. RECLAm\'l'ION PLAN'l' THAT WERE 
:1 ; I " ,, .. ·,,_, :l ._,•,', , ..... ."'·'' .. ,., '•, ... ,. ,: .. ·' ,',.: : -:, . ',•, ,, 

I~ , · ,,,,, , . • i ,,'; APPLIED 'l'OFA:RMLAND ,IN 2001 

. 
' 

i 

':1 
l 

1' 
I, 

Month'' 

,, ,, 
l 

J, ' ' ,, anuary·,. 
:<! pe?>rwlry ' 

~• ... ' ' ' I . ' I 

Ma::rch : .. 
April : , 
May 
J\me'' .' 

• I 

July'' 
i ',.1 

.August; 
September 
:• ,.;~ C ' ', 

Octuber ,;, 
N~, 

December 

. 

. . ' 

'. 

'~verage: 
,.TeJllpm:a~e 

'°F' 

96, 
94 
96 
' 96, ,, 

, : 97 . ' 
,:_97:, 
.·97 

97 
97 
!n' 

,., 97 
: 97 

I 
1 ' • ' ' ' 

1Average 
Detention time .. 

• ' ..:1--.' , ..._,..,.z,.. 

I 
l ', 23.4 

21.4 
25 •. 5 
,25.0 
2,0.6., 

24.1 
: 20.4 

21.0 
20 .. 1 

Meets Part 503 
Class B , 

, .Requirements 
' ' : I, ' " 

yes 
,yes 
,yes:, 
l,'"eS, 

yes 
· yes 
,yes 
,yes 
yes 

. yes 
yes 

Minimum 
Required . 

Detention Time*, 

days 

15 .• 0 
lG.O 
15.0 
15;0, 
15.0 
15.0 
15.0 
15.0 
15.0 
1,5.0 
15.0 
15.0 

1:Miniumi~•, detentiou time-required to :neat Part 503 Class. a operational· requirements 
. ":at average teinperature; ~chi~. ,, ' ' ' ' ' ' ' 

~· ' '' ' ' '·.', ! ' 
' ' 

•, 
.: 

I __ •_··,.,_,:·,_',':•: 
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mac~ WATER·llECLAHATION.l)ISTRXcr•.·.:oP• .GREATER· .cm¢Aoo 
·' ·, . 

', .i, ; '.['~' I '' ~ ' , '•, ',:, ~ ": I , ,,' ' j'. '' ,, \ ,,• ,',, '' · ' , • '/"I ' ' ' • ' 

PAR'l', 503 .COMPLXANCB DATA: Nr?ROGBN C0NCBN'l'RATXONS, .VOLA'l'ILE SOLIDS . RED'CJC'l'J:ON, 
··. AND ·~ C0NCBN'DA'l'XONS 'l'OR m.;.mt:ml) BX0S0Lm8 PB.OK 'l'HB CALtnm'l' WATBP. . 

' ' ' ' '' ' ' ' ' ,'' ' "• ' ' ~ '' ',' ' ' '' ·, ' ' ' ' ' :, ' ' ' 

. ~TION·.·PLAN'l' APPLDD TO. LAND IN .2001 

1Smnple· 
Dat.e 

,. 

.TlCN .• 

':., • ' •·, ·~· '· ', i' ,,,', ' . ' • '·:., ', ,, ' .';' ' 

i 
TVS*; 

Redt.1.ction As Cd 
j 

Mo Ni Pb Se Zn 

I· •---~-------·•----: 'ffttT/A,....,,, .,......,, --.i-..,.. ___________ _ 
' ' ~- ~~ ,.A-l=J • ' ' ' 

,"'·" II, ·,i ' ' 

;4/18 • 7 I 659 .a• 22 .3 88.4' 7 16. 227 ' 0.44 6 53 154 
'.6/04 .... 08 9, 8.1S 63. 25.8 · 84. 6 '. S : 14 241 . 0 .. 12 10 ·SS 164 
IGtis-23 . •7~184 · 21· 22~s s1.o 12 11. . 210 · o.si ·. 6 54 112 
;6/i1-16 8,.824 21' 23 .9 86.l 11 15 224 o.'43. 6. SO ·.159 
:6/25-2£> . 23,493.. 2S • :23.1 . 86. ,; 8 16 • 219 .. 0.46 6 49 166 
6/30 13,391. · 2,ss4r .30 .• 6 80.si . c; 9 , 319 o.3.3 12 41 ·· 146 
.7/30-31 26,046 . 2,087, 45.3 58. 7;··. 5 5 579 1 •. 01 .22 51 152 
:7/27 . .16,0.86 •. 2,9:44 33 •. 1 •· 75 .. 4 7. 8 . 356 0.52 8 45 15.8· 
'1/30-8/S,3 20,-711 · 3,914: 42 .. 6 I 63 .. 1 s 6 550 1.05 18 48 156 
7l03-05:1 21/615 ;; 4,611: 11.5 64.7: 6 1.0 · 383. 0 •. 34 20 , 36. 192 
:a,06 ; 35,s2s'• 5,2.06' 44.4 53~4 4 S .. 550 ·0~2, 17 47 157 
stos-oa 2s,,20 · 3,s22: ,,.o · 54.2: . s s· .,ss o.s9 .1, . 48 1ss 
s109 . ..;10 · 1.5,673 2,.324

1 

29.3 ,s.s, • 6 9 315' o:.;37 . . s ... 41 .190 
8/13 . . ·.· 5~·961 :1,.589, .. 30.9 .. ·73 ... 9: '. s. ·9 .305. 0 49 10 .. 41· 187 

',, I '. ' ·: '": ,"'•"' ', ,: ' ':' ,d I ,, ,' ',, ' ' :'• 

s;13:.14 ... 22~s99 4;210. 46:.4· ·· . 49~s: · 4:, 6 · · .. 4S!f · o 76 22· •.43 211 · 
,, ' • ' • ,. ',,,, .,. ' ' 41 ' ... ' ' ' 

,,. :i, 

' . 

.. ··~ 

5 1,209 
4 l,084 

· S .l,.154 
5 1,125, . , . 
9. 1;227 

14 1,782 
11 1,20,6 
14 1.,700 
13 1,876 
13 1;109 
16 2, 07.9 

9 1, 2.89 
I ". ' 

.9 .1,:241 
13 2,517 
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KBTROP6t.?TAN \G.'l'ER ~'l'XON l)J:ffl?Cl' OP GREA'l'ER. CHICAGO 
, ' { ' ' '' ' ' ' .,, " . . 

1:· . ' i:-, ,.' '11 ,' ,,,"·· ' ' 1' 

• ·· TABLE . 4 (Continued) > 
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•\ 

<' ,•• '; • ,, .\••~ '\ I•,·:. :l., .~ fl -.: ',,,,',1'• •' ~ ~, ' ' '',',' 
::PAR!' 503 .COMPIJ.ANCB .. DATA: N.t'l'R0GEN CONCBN'l'RA'l'IONS, VOL>.'l'ILB SOLIDS PJmtl'CT:tON, 
: . AND ~ CONCBN'11RA'.t'ONS FOR: A'tR ... DRXBD Bl:OSOLIDS .F!tox .. rim · CALtl'Mm' WA'I'ER 

. , • I ,• .. , . . . . . . . . . . . .. . . . .. ·.. . : . . . . , ·. •· .. .· . ·•· ·. . .. 
i • , : . .•·. , · , · ~ PLANT• APPLDm TO LAND IN 2001.. ··. ·· · . 

' ,' ~ ' ' ' • t 
. ' , 

Sample. 

Date. 

, TVS*-. 
p ,' '•,• ,' i' I 

• Tm· : . :. NEj;.,;N · WS* Reduction As Pb. .Zn __ ..;...;._..;. _____________________________ ..., _______________________________________________ ,_ 
,i 
! 

:---.. ntg//)ry·' kg·._;_,. I , ,t, ~. ·~.·~.-~~~_._, __ ....... ~·~-· ·~/~:., ~Q' --~--~·-----·------

8/13-17 ;19.,902. 3,785, 35.5 .. · 67.9: 3 . 7 ~- .. 433 0.4S 15 3.9 · 16.8 13 1 1,636 
8/20~24 17,S28 2,.765 2.4.9 80.7' 7 8 · 370. 0.32 11 ... ·4'l 143 11 1,292 
3/27:-28 21,068 4.021 34.l .69.s: 7.. 8 384 0 •. 13 16 ... 55 152 . 12 1,.362 
8/29.:..31,. 21,047. 2,144 ,.29 •. 8 75.2 .; 7 .8. · 33~ 0.18 9 47 · 155 12. 1,212 
1130-s103 20;111 3,914• 42.6 .63.1: s .6 . sso. i~'os 1s .48 1s6 14 ·1,100. 
9/04-:-06 11,950 2,.129 32.6. · 74.9 6 8 ~ 346. 0.62. 8 ·. 50 153 .. 9 l,420 
9/07 28,772 2,906; 45 .. 6 ·· 56.S: 4 6 . . 446 1.02 .27 58 203 13 2,571 
9/10-14 20,903 3,8.12 46.0 55.8 4 7 449 0.76, 22 46 214 18 2,5~4 
9/14 . :19,248 · .. 3,~45; 41.3 63~4; .. · .6. 6 444 0.57 28 40 223 16 2,474 '• 
9/17~18~. f18,9S8 :: 323' 30 • .9 16~8· S 9 310 0 •. 20 15 50 155 8 1,160 
.i1130 · · 1oi234 .. 623 46.S 6.4.4: s s 373 o.s2 ·is so. 211 11 2, os9 
s101 .14,676 ·a20: 46.s 6i.o: s ·· .. s 369 ,o.·44 1.7 .47 :220, :i.1 2,020 

\• • •V J ' ' ' ' ' , ,'I_' ~ I ' ' , , , ' , , ' ' I 1 

5/01, . 9,,743 .. 57'.1• 45.4 63 ... 6' ;6 . 8 ·,· 368•,:0.86 18.,, 56 234 10 2,0'66 
6/26.. 14,220 . l.,36~:_, 42 .. 9, . 6~.9 . s 10 , . 368· 0.80 l.4. '43 .20.3 12, i,924 
6/21 ·12,299 .. ·229. 42·.~· . 67.5 6 8 370 ·. 0.61' ·20 , 41 218 ,, 11 1,9~1 

11. .. ,.• ,' . . 
,·..,, 

.. ·-■ /1\;::s,•~:• -j. I 
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Ht/:TBOl>OLI'l'AN WA'l'BR. ~TION D:tS'l'R.ICT OF GREATER C!llCAGO 
., 

·· PAlt4r .503 COMPLI'l\NCB DATA: .m:moGE'N CONCEN'l"RAT:tONS, VOLA.'l'ILB SOLIDS .REOOCTION, 

AND MB'l'ALS ~:tONS PO!t AIR.-DRDD B:COSOLIDS FROM THE CALTJMET WA'I'ER 
~ON •PL»."'!' :APPLIED .iro.·•w,m·. m 2001 

; . . ' 

Sample·. 'N'S* 

.... Date · . TKN · . 'NB.i-N TVS* Redti.ct:ion As· 
I ' ,, ' ' , ,, ' 

.Mo Ni Pb Se Zn 

-: mg/dry kg ~ . ' ---~·-~-~-~-~·~~~--,,-; ~/d.:r:y' ~g ~--:.--·-:-~---.~-.~.---

6/27,_ , 10 823 •. . , 1,5S8 4.3 .. 8 · 65 •. 6 4 9 347 0 .. 80 19 39 .173 11 l, 93.2 
'6/25-29 23,,892 2_.615 .43.8 65 •. 6 ... 4 9 371 1 • .:.3 20 55 ,197 11,1,958 
6/19.-21 24,.502 1,158 44.0 6:> .. 3 10 9 345 0 .• 22 17 46 204 10 1,8Q4 
1124-21 . • 1a .. ·s26 . ,,:1s,· .. 37 .s 70.2. .. ,7 9 329 0.93 8 42 . 1'85 12 1,682 

:.7/05 ·33,771 3~219. 43.7 . 61 .• 4 5 10 366. 0.60 17 40 233 •.i2' 1,900 
... 7)02~06 371 · 0.60, 16 

.. 
. 31.,2so · s .. 012 42.7, 62.9 s 10 39 194. 12 1,979 .. 

,7/02 I 16,,;915 3,881. 44 ... 6 . 60.0 s 10 365 0.37 17 45 200 11 1,968 
7/10-13 1,"775. 652 43 .. 4 61 .. 9 'S 10 390 1.10 1S 43 214 14 2, OS3. 

. ·7/10-13 1,110 631 :35_.3 '71 6 . 7 • 9 .. 302 .. 0 .• 08 1:2 40 164 11 .1,600 
>7/09-1~'. 

,: ' " :f 

,. ,, .. ;,,, 

377 : 678 ;; 502 40.l 66.8 s 10 0.31 . 17 ij6 206 12 1,968 
.. 7/16-19 1,398' 330 45~1 59.2 4 Cl' 398 ,1 •. 06 .. 13 . 52 181'., 11 2,123 . .. 
7/16.-20 1.,325 441 . 38 .• 6 68,.7 s 6 283 0~·51 . a· 42 .130 .. 8 1,486 

' ' 

7/2J·:..24 .:20, 552 3.,136 44 .. 8 59 .. 6 7. 8 . ~.86. ,. 0 .. 94 1,4 46 203 13 2,048 
9/11 ·· 17t735 , s2: 43~9 59;..3 s ·S· ~ ·42,2 0".76 21 38 ;lA3 .. 12 1,.9.54 . ' 

9/12~13" 20 481 ., 4?' ,43 •. 1. ···o.o.,: 6 3 422 . l.t4 23 · .. 47 166 · 16. 1,842 ., . . . , I 
•' ·« 

.. 
·I . 
.. , 

,,,,., 

;.. 
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~POX,rrAN WA'l.'ER ~ DIS'l'RIC'I" OP GRBATD. CHXCAGO ., 

·!'ABLE .4 , C<;Ol'tinue.dl 
' ' ' 

PART 503 COMPL:IANCB DATA: ~ CONCENTRATIONS, VOLATILE SOLXDS 'REDOC'I'ION, 
' ,, AND lG'l'ALS CONCEN'l'RA'I':tONS FOR '.AIR~DRmD Bl:OSOLIDS FR.OM THE ' CALtJME'I', WATER 

. . ~-AKA'nQN ~·AP~IED 'l'O LAND IN '200.1 . 

Sample.' 
Da.te ,•,. 

lfffl'ff!!O:•.· ,.·~·~,-, . 

,nQq· • NH3-N TVS* Reduction As Cd CU. l?l:> Se . Zn 

- mg/dry kg -- I --·~.-.--~-•-~,..-~-· ,mg-I~ kg --------------~---
!. . '• ' ' I . : 

~,,' , 9/~7-28 12,749 17 ,44.2 S8.8 6 7 ',. 5S8 o .• 79. 21 ; 41 219 13 2,225 
9/1"7-19 · 27,371 96' 43-:2 60 .. 4 s 5 , 420 0. 71 24 ' . f9 173 11 1,968 

'"' :"" 

10/02-03 ., ,l.3, 159 26 44. 11 58~9 6 .6 , 552 0.6~ 2,1 4S ,207 13 2,127 
11/01-:02 ~13,279 :5 45.6 uO.O, 3 • 49.l 0.60 21 SJ.'. .1S4 10 1,554 

' ' ' 

, : i2111-12 .· 20 .. ·742 ~ 8 45.2 6,7.C, s 4 . 617 0.79 19 53 137 ii:, 1,481 
' ' .. 

Min:hnmn · .678 s 22.3 .. 49.S 3 
I 

3 210 'o~os 6 3,6 ,',•130 4 1,084 
.:Mean . 16, 67,.9 ' 1, .909 39,.0, 61.1 ~' 8 389 0.61 16 · 46 182 11 1.,748 ,,, 

• • 35 525 , 5 206 46 .. 8· 88,.4
1 

12 17, 617 1:14 ,28 5,8 2::S4 18 2,571 Ma:xi.m!Jm. ,' 
, ... , # ' ,. ,# 

'. 503 Li.mt_ 
,. '\' "'. 

NL 38.0 41 3.9 1, 500 , .17-~ 0 75 420 100 NL:· NL 300 2,800 
I 

~• I 

' 
. *TVS = .Totel. Volatile.,Solids .. 
'NL = No; ·1imit; not applicable . . .. 

I 
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CLASS ,·~. PATHO?EN. s-rA?mARI)s : ANALY;T:CCAL . DATA ~OR B:cosOLms FROM. 'I'HE CALUMET 
WA'rER RECLAMA1l'ION PLANT THAT WERE LAND APPLIED. m .2001 

' ' ' ( ' ' ' ' 

)' r 

,," 

Viable, 
t 

I 
Feca1 .. Hel.mint.h 

,,· .. , 
"Lagoon ,Total' 'l . Co!iform,,, ,.ova Virus ,, 

,,; 
',~le ., 

. .:·. Sourc.~: sotids 
1, ,·,, 

PFU/4g., Date i ,,, ,' 'NO· 1g' .~o./4g., · ' ,, ,. . . 
! 

" . 04/01/01' 72.05 '<2 '<0.1110 
,, 

7._. <_Q.2575 

04/01/0~ 14 69.04 l <0.1159 . <0.1954 

~ : 12/05/00 ' "• 15 27.63 NA,, <0.290' <0."8572 
04/26/01 15, 88 .• 25 · , 57, NA NA 

12/.05/0,0 15 13.55 , NA ·0.59 <0.8000 
''04/26'l0l 15 91.59 74 .. NA ,, NA 

. 06/2q/Ol ·. ,15 74.7.9·, 170 NA NA 
' .. ' .. 

, \"' ), 

. , 
12/05/00 15 17.71 NA <0.753 <0.8333 
04/26/01:, 15 91.73 74 NA: NA· 
06/20/01 .. ',.15 , .87 .8,,2 ,''68 'NA,_,, NA 

' . ' . ' 

' :~;:• 
l 

,, 
t:·•~ 
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01

•,: ... ,,,,,: ' ' ,,:,';,"·'' ' ,,',, • /.<·.:.·> ',,,',,, _'.., ,,"' ::,, .. •,'''' 
MElJ.'ROPOLr.rAN WA'l'D. RECI,AMA'n:ON D:ts.t'RZC'l' OF GREA'l'ER .CHJ:CAGO ' ·'. ... '. . ' ' 'i•,' ' 

,, ,,' ' ;," ,1 : ' ' ,' " I ' ' ' ~ ' I 

''TABLE· .5\. (CQDtinued), 

CLASS A p.M.1BOQEN:S'l'ANDAm)S ANA:[,mCAL'DA'l'A FORBJ:OSOLIDS FROM'l"HE CAL'C.JME'l' 
, . WATER,~'l'l:0..~ PLANT Tm\'1' WERE LAND APPLIED IN . 2001 . 

'Sample 
Date:,,··· 

._. I 

, m 12/05/00 
·' 04/26/01 

• ,I ,I 

l.2/05/00 
04/26/01 

. ' 
12/06/00 
06/1,2/01 

•, 
,, 
12/06/00, 

:'I'.. ", ,, 

06/20./01 
,08/28/01 

l.2/06/00 
06/12/01° 

.15 
,15 

6 

6' 

,t 6 
;, 6' 
'6 

,.. ' . I I ' ;,;. 

l.7.59 
92,.86 

26 •. 98 
72.2,1 

20.09 
: ~·, 85 •. 20 

82.97, -

Coli.fem 
No. jg. 

NA 
86 ,, 

•· 
NA 
44' 

. 
NA 
74 

.NA 
150. 
80 · 

Viable• ,,,. ' ' 

'Relminth . ova 
No~/4g. 

.. ·, NA 

<0.455 
.•, NA 

<0.297 
NA. 

<0~066 
NA 

.. <NA 

!,◄ 

'.V"irus · 
PFU/4g~ 

<0.8000, 
NA 

. <0.8000 
·Ni· 

<0.8333 
NA 

<0. 8,000 
NA 
NA 

, <,0.814,8 
NA, 

I 

::;,,·~;!1~;:i. ;, . 
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,'1. 

.-;a. 
\0 

.. _:•, ~--•.' ' 1° '•: ', '1, " ..i. ,:,: ' :";,;'•,.,:' I '
1
'::'·:"• '•,.. ' .',,,'', ,, ', ', 1 i., ,;"' ",,,' 

· m,R()POLr.t'A'P WATER ~'l'ION DIS'l'RIC'l' OP. GREATER CHl:CAGO 
• • " •• ,' "' ,'• '.' '~ '' ' I '•{ .'_' ', ' " • ' ' " •,: ,, ',' ./ ,, ,, ' ' 

I ' • t ' ,' '" 
. 'l'ABLE 5 (Continued)· 

' i i 
CLASS .A PATliQGEN Sl'ANl'lARDS ... ANAL~ICAL. DATA PM :s:t9s0L:ms ·. FROM ·.THE .CALUMET 

: , . .·· . WATER RECLAD.TION PLANi.r 'l'HA'l' 'wmm LAND APPLIED IN 200l. . , 
. • . :I . . 

Sample 
nate:· 

.. · 12/06/'00 
.06/12/01 

12/06/00 
06/20/0l.. 

07/17/01 
09/05/01. 

07/l.7./01. 
08/2$/0i 

Lagoon: 
Source· 

6 
6 

6 
·5 

1 

·! 

1 ·,,: 

1 
,~ 1 :: .. 

NA = No. analysis·~· 

19.26 
61.94 

21.23 
82.23 

,'! I 

; 
NA 
110. 

NA 
. 1.20 

NA 
600 .. •· 

Viable· 
· .. :Helminth . 

. . Ova 
No./4g •... 

... NA 

<0.415 
. NA. 

<0.0626 
NA 

... <0.2906 
,1 ' ' :,' 

NA, 

Virus . 
PI-'U'/4g. 

<0.8332 
NA 

<0. 7_Q99 
NA 

<0 .. 8334 
. N~ 

<0.8333 
NA 

· ~ .:i:2::t-. 1:.1 
',~ . ~r 

';~ 
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Mr. ThomasL. Bramscher 20 February 15 1 2002 
.··Revised March 13, 2002 

Subject: 2001 Reporting Requi~ements Under the 40 
CFRPart503 Regulations 

(Table 4} . Management practices. complied with Section 503 .14 
· as previously described in a letter to Mr. Michael J. Mikt.ilka 

dated Janua,:y 28, 1994 (Attachment 2) .• 

. 
Stickney WRP 

WRP, located in Stickney, Illinois, has a . 
· ... <design capacity of ·12()0 mgd. Wastewater reclamation processes 

include ·, primary (Imhoff and primary. settling) . and ·. secondary . 
{a.ctiv~ted sludge.process) treatment .. All solids produced at 

. this WRP . are anaerobically digested. . Stickney WRJ? biosolida 
t:lJ,en, . . . . a 

Placed :into lagoons for dewatering, · agi~g, · and 
· stabilization,. and. then transported to paved . · 

·. c~lls and air-dried prior to: . 

1. ·Application·to land as EQ biosolids under .. ··• 
···-·the «Distrlct •a -controlled· Solids •oistri~'"",•·---· · · -;·· .,.". 

but:ion ·~ermit. · · · · · · · · 

2 •. Use at. local municipal solid waste 'land­
fills as fihal·laridfill cover. 

3. Application to l~nd ·as . EQ bio~olids at . 
. the c·: J?ul.ton .·c-County I .,.Illinois •··dedicated. 
land application.site .... · 

. . 

4. Application. to · fa~and as EQ biosolids .· · ... ,.. 
· by a private contractor: 

5. · .. Dispos~l · in ·1ocal municipal solid waste· .. 
landfills. . · · ' .,. · · · 

---,, ·"·~-,-~,---,- ""<c->c•--:--,~.- - ,_ ----<--.--,~ 

b. ··oewafered 6y centrJ,fuging to approxi~tely 25 
percent solids content, and then applied to land 

, . by a private contractor as a' ·C!asa,B cake~ · · · , · 

.~ ; .. ,- -
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Mr.- Thomas L. Bramscher 21 February 15 1 2002 

Subject: 

. Revised March 13, 2002 · 

2001 Reporting Requirements Under the 40 
CFR Part 503 Regulations 

c. Dewatered by centrifuging to , approximately 25 
percent solids content, transported to paved . 
cells, and air-dried prior ~o use as daily land;.. ' 
fill cover. 

· Dewate:r;ed -· by centrifug.ing to approximately. 25 
percent solids content, placed into lagoons for 
aging ·and stabilization, aQd .. transported to 

_ payed cells and air-dried prior to: ~--

1.. Application tcf.land as EQ biosolids under 
the District• s · Controlled Solids Distri- · 
bution Permit. 

- 2~ · µse at iocal municipal solid waste land­
f 1i1s as final landfill cover. -

- -_ -" -
- - -

· 3 • . Application to land as EQ -biosolids at 
the FUlton County, Illinois dedicated 

-··- ---~--~·land application ··site.-······~----- · ·-·-
- .. - -_ 

4. Application to farmland as EQ bioeolids 
by a private contra?tor. 

-_ - -
- . 

5. Disposal in local municipal solid waste 
landfills. 

- _c --• ~ ~-#! - -:,< - • .~ -

- / , · In 2001, the , total biosolids produc!,:ion -at the Stickney · 
WRP was. 149,965 dry tons ,(Table 1) • This total includes, bi()-

. sol.ids ,_generated .from processing of sludge· originating at· the 

··' 

_ /~~tickneY WRP, as w~ll as the .sludge -tha,t was_).mported from the 
-· .. · tNorth Side· ~nd Lemont· WRPs for further processing. 'l'he quan-· 

tity of biosolids that we~e used and. di~posed of in 2001 ex­
·ceeded the ·total prod1.1ction for the ·stickney WRP ·due ·to.· proc- · 
essing. ·of•biosolids;··produced in··pte:Vi<:>us feari;i that were· stored 
iri.la.go6ns. The Stickney WRP sent 41,348 ~ry. tons·of biosolids 
to landfills in 2001. Of this afllOunt, 30, 869 dry tcma were · 

,,,used as daily cover, l1lS!t-dry tons were used as fi.nal cover, 
and 9,324 dry ·tons were co-d~spoaed wi~h municipal solid waste. · 

~•-"-_~- _;,- ,-- .-~ ' 

-~.- -~--~-* ~---,-- _,,,...-,,._- ···? -~-- ""' _,...... __ ,-~ 
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-· Mr. Thomas L. Bramacher 22 - February 15, 2002 
-- · Revised March 13, 2002 

Subject: 2001 Reporting Requirements Under the 40-
CFR Part 50_3 Regulatiqns 

These . practices are :exempt from the Part 503 Regulations a1;1d ;­
require no further repo:r:ting. 

-_ In 2001, the fltickney WRP _land applied 40, 050 dry> tons of 
ce11trifuge cake _biosolids to Farmland, under IEPA Permit No._­
l9~9-SC...-3932 through acontract-withStanley.Rebacz Trucking ancl 
Excavating, Inc. In accordatlce with ~able 1 of-Section·so.3.16, 
the frequency of monitoring - for this biosolids product _ is : 12 
times per year. All St1ckney: WRP ·centrifuge cake. biosolids: that. 
we,;e<land-~pplied in 2001 ~tthepollutant concentration limits· 
in Table 3 of Section· 503 .13 (Table 6) , the Claas B pathogen ari- _. --

- • ae:rol:>ic digester time · and temperature requirements of -Section' 
503 .3-2))3 (Table 7) , and the vector -attraction reduction. require­
ments ·of Section 503. 33bl0. Table 6 also ·cohtalns the ·blosolids 
nitrogen concE!ntratic;,n data· .that-· were used ·by the . land·. applier 
to compute the agronomic loading.rates at the farmland sites. 

. In ~001; the StickneyWRP land applied a total of 11;093 
dry tons of air-dried EQ biosol_i_<.!_s_~ .... of_. thiEL_guantity,. 76,318 

· - -- .. -~· ;- drf tons--·were ~pplfea~··to-farmland under IEPA Permit "No. 1999-
-/ SC-3932 through a contract with Synagro-WWT, Inc., and 775 dty 

tons. of Stickney WRP biosolids were lang· applied. under the--_ 
•._ controlled Solids Dii3tribution Program under IEPA Permit No. 

2000-sc-oa12 for. maintenanc_e of golf courses, landscaping, 
nu:cseries, and construction _of recreation fields •. - The con-

- trolled :solids distributions from•-.tlie Stickney WRP inciluded,43-
... ,,., , dry· . tons;··· which · we:t'e'~-di'stributed ··to· -the·. Continental .. Cement:.-

r Comp~y,,of ·Hannibal, Missouri •. -In accordance with Table l_ of .. 
section 503·.16, the .frequency of monitoring for this biosolids 

. .. product .is· 12 · times per year. An exception. to ~h~s frequency 
__ .. /gf:moriit;ori.ng was granted,: effect.ivt: ftfarcl'l l, 2000 _by us~~A. 
-.· ,. ltegion V, · fQ.r compliance with Claes A pathogen standards; , The 
•-- .· Stickney WRP biosolids that · al:'e land: apJ;>lied. are required to 

· be,monitored:of!lY;.s~~ ~in,t!;!S_,pet' _year_ loi-~compliance ~ith-Class. 
'':A pathogen -standards in Part. 503 .(Attachment l) • , All Stickney 

WRP EQ biosolids that we2;e land applied in 200! ·met the pol .. 
lut.ant concentration limits in Table 3 of 'Section 503 .tJ (Ta ... 

. - ble 8) ;'· the'ClJss Apathogeri- limfts of, .. Sedtion.·sof:JiaG (Tafile•-· 
- 9), and the·vector :attraction reµuction 'requirements' of Sec-

- - - • - ~ ,. -< -

... 
•-

~ .. ~ -
- . -

'""'"". .,,.,.;ttilif itWwr• a,;/;p> 
•-f-c- ◄-a::-,,.,--·~, et:sftt --' 3 ff$;"""' 
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PAR.'l' 503 COMPIJANCB DATA: ~l AND. MBTALS· ... c::c>NCEN'.l.'R'l':tONS.·· :tN CEN'l'P.J:FOGE CAKE 
. B:IOSOL~ ~Ol11·~· .~~·· ~~'l':tON .. ·.· ... ~~ APi~~BD·.·~··FA:RMLAND•··m 2001 

i 

Date., 

I 
! 

Ol./04/01 
Oi/18/01 
02/01/01 
03/01/0J. ·· 
03/15/01: 
04/12/01; 
04/.26/01; 
05/03/01: 

. : .05/17/01: 
06/07/01 
06/21/01 
07/05/01 

.07/19/01 
08/02/0l.···. 
08/16(01 
09/06/01 
'09/20/01 
10/04/01" 

.· 10/l.8/!>1 
:· J.l./01/0l. 
· 11/15/01 
12/06/0i' ~ 

::'l'KN 
.,,, I' •I 

NH3-N·•·. As Cd 
: 1 . 

cu Hg, Mo Ni Pb Se. Zn 

.;.;, ____ , _____ .;..._..;..,.._..;;._..::..-~.--•·--·~-~ ··:mg--/~ kg -·----..-------.-·------·-·----·,_;...;._, _____ .. _ 
' I ' ••~ ,, .,:, ) : •• I ",,I ,, ' '; , 1 

1, 
1 

,
1
' , ', :•' ' ". , • ' ' 1° •: • • , 1 I I' ,, ' 

0
1 / 

s·4,a72 :· i,203 3 J 4 · 
· ·67, 873 s,2s2 .. NA. • ; 4 · 
59,582 4:,284 .. , . 4 : } S 
49,413 4,; 128 . . 9 : i.S 
49,485 4:,259. NA ·S 
S4, 187. . 4:, 708 7 .·• S 
55»581 2';090 NA 4 
57,748 2,560 5 I 4 
42,318 1,849 NA '. .4 
45·.,sso ·· .2,29s 1 : .s 
44,368 l',.402 . NA 6 
42,545 , 2,415 7 5 
·45 . 045 1 128 NA 3 , . ,. . 

42,515' 2,0.94 NA. 4 
36,975 2/63.3 S 4 
43··. 0 1s 2 035 .. 9 5 I~ I ' 

38,~39 · 1}(58 NA 15 
46., 756 2,,945 9 · S 

·· 37;121.. 4;564 NA .5 
41,.648 2,177 13 .3 
44 .. 449. 2;265 NA 7 
S6,976 5,510 ' . S 4 
' ' ' ,' , .... I 

.~, 
333 
301 
388 
404 
384 
386· 
342 
390 
422 
·405 

-392 
38.6 

.453 
.425 
423 
423 
385 
410. 
.417 
403 
415 

0~50 
NA 

0.79 
o.,·2 

.. NA 
0.39 
··NA 

0.71 
NA 

. 0.43 
.NA 

• 0.58 
.NA 
NA 

0.42 
0.34 
. NA 

0.76 · 
NA 

0.66' 
:m. 

0 .•. 55 

16 
12 

.. , :12 
.,14 
18 
17 
14 
15 
14 
13 

· 16 
19 
13 
2.4 
21 
19 
2.0 
19 
19 
16 
22. 
18. 

49. 
40 
44 
50 

.55 
53 
.52 
59 
58 
68 
51 
61 
50 
64 
62 
56 
66 
59·· 
,78 
'65 
68 
61 

97 
76. 
87 

147 
134 
174 
207 
178 
195 ... 
.226 
213 

36 
16l. 
228 
226 
218 
20.8 
211 
l.81 
18.6 
··165 
14:0. 

.3 
NA 

4 
2 

NA 
7 

NA 
3 

.NA 
4 

NA 
4 

NA 
NA 

4 
3 

NA 
5 

NA 
4 

.NA 
,· 4 .. 

915 
747 
767 

1,067 
955 
828 
9.48 
808 

l,OO8 
l, 03.0 .. 
1,017 
1,034 
1,030 
1,077 
1,·os1 
1,029 

998 
874 
896 
845 
795 
828 

1

' I, I 

.,;~':i:wi,,:~i,,:i:,'.':;; !.;~: ;;~~~:g~~;i;,,~~s~''11ill'Miii .. , .. r::rtne• . ; j I 7 
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Jt!riiROPOLrr.AN WATBR RBCLAMM'ION D:J:S'l'RJ:Cl' . C'P: GREA'l'ER. CHICAGO 
, , . ,, .. , ,"._ l 

,,·, 

'l'ABLE- 6·' (Continued) 
, I , '. ~ ' , ' ',' I ,_, •• ~,, t, '0 

', : ' ,.. ' ' ' ' ' !, ' ., : ',,,, ,, '' ' ,· ' ' ' ' ' 
PART .503 COMP!t:IANCE DATA: .Nn'ROG2Ni' ~m ME'l'ALS. :CONCENTRA'l':tONS :rN.·.CE?irl'RJ:FOGE CAKE 

1 a:rosotms PROM··. Tim.· ST:tctNEY WJ\TER. ~'l'ION PLAN'l' APPLIED TO FARMLAND . m · 2 001 ,, j ' •• ". '\ ' ') ,·,:, 'I ' ' ' "" . ",I ~ '!• ' , ', ' ' ~, ·' •' ' I ',' ": ' ' ' " '._; ~ '·, • , , ' • , , , , '' ' 

I 

Date 
,, _. I 

m-·· Cu Hg Se .zn 

',, ' ,''' /dry',,_ ' •',' ' ---·-~------·~--.;.....;, ________ ~-~--,----,,- :~,' ' ":-~g ------·--·_, ________ :_ __ . __ ,;_ ____ ~----

12/20/01. 54,406 2,913 5 · 4 . :414 NA 18 76 · 141 · .4 913 
03/14/01 55,921 '6,653 6, 6 447 . 0.28 17 .56 108, 2 975, 
03/29/01 48,777 .. ,4'.,534 11 5 395., • 0.38 15 56 . 149 3 909 

!I) , 04123/01. ·so .. .1ss .S,,450 a s 404 ·. o.73 11 · .. s.4 114 s 899 
~ ··os/11101·· 43,303 .61870 10 ;4 396· 0.62 11 51 176. 4. 913 

06/20/01 40,449 4,117 10 · ,5 461 0.25 18 . 59 176 ' 5 1,048 
08/20/01' 54~145 6\882 4 ••5 435 0.4,4 .'16 59 166 4 1,052 
.09/06/01. 47,694 · 9;041. 3 5 399 0~1s · 16 S2 · .131 3. 852 
09/06/01 33,.;'475 3~274, 4 5 412 0.54 '13 54 204 3 979 

, 10/08/01, 52,392 5~059 : 12· : 5 440 0.87. ' 21 67. 132 3 942 

, Mi:oimu:m , 33,475 ·· I,128 3. l 3 301 ·o.1s 11 40 · ·· 36 2 . 747 
Mean . . 48,063 3 ~845. 7 · ·· .. j5 ' . 403 O~S2 16 58 164 . 4' 939 
Maximmn l &7;8,73 9~041. 13 is ' 461' 0.8.7 24 78 228, , i 1,081 
503 Limit · ~ : NL 41 3.9 1:,S00 ,, 17.0 .75 . 42·0 300 100 2,800 

,,, ;r '~ ' . ' ' 

•NA = No analysis". '' 
m,·~ No limit; not applicable. 

1 
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PAR'l' . 503 ;~ .B PA~ C()KpI,~ IIATA.: D:CGES'l'BR ~ ,AND DE~ION 'l'L.\mS . 
' : . FOlt ~ .CAD BI0$0LIDS I~ TSE ~:tCRNB!'.. lfMU ~CLAMI\.'rION PLAN'l' ... 

. ... THA'l' WERE APPLIED. 'l'O. PARMiiA..~ :m· 2001 
I .. , , ,'" , " ' 'I \ ',, ·•, ., '"''' \,I' ·' 

I, . • . • , .. January· , 
'Febru8%Y.· 
March 

' ·1 '·: Apri 
:[ 'May: 

June 
·July 

·•. August •.· . 
.. SeptE!!mber. ·· 
.. ()(!tober:'.' 
November 

; .·: December 

Average 
Tempera~ 

:, 
:.:l' 

l' 

°F: 

91 
97 
97 
:97'. 
97: 
98' 
98 
97', . ' 
.97 
97: 
97 . 
.97 •. 

,i 

1 ' ,, ,,, ' 

.·~~~. 
.····Detention 
; :t~' 

;22 .. 0 
:18.4 
:22 •. 2 . 

. I 

. :20.2 
;18.S 
.19.0 
123.,1 
121.4 
,26.9 
I . 

· 27~6., 
27.i 
29.6 

Meets·Part·S03 ,:,, ' ' '' ,, ,., 

... Class,· .B 'i 

Requirements. •. 
',, I 

'Minimum,' 
.. ·· Required 
. Detention .'l'ime* 

' l ,, 

days 

15~0 
15 •. 0 ·. 
15.0 
15.0 
15.0 
15.0 ., · 
,15.0 

. 15.0 
15.0 
15.0 
15.0 

•·15~0 

' 

*Mini:umum .. d.etention "time required to meet. Part· 503 • .. Cl.ass B .. operational 
at. average temperature ; achieved.... i 

1 ! · .·• · · ·· .. · ·· · •·. \ •· · 
,1,' ' , ' 1 ,"'lo.,.,,' ,,·' l' .,, " ' } 

! z 
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Na 
G\ 

~~,as l!IDl.tJ.~,;;,~;;:~;.i;.'.~~1~·:•'--~~~~~.:i-.~·~~, .,.~ .•, , .......... ,·, 
,, .. ,, . ' ' ' ',, 

I:;~~- ,:~• ':~::;,;•~:~• 

' .. I 
., • $ 

' ·':. .. . ,· .. , .. · ,.' '~ :S..i ... :· . .. ,. ' .. ·,.,. '. •· . ·.·· .. ··.. ' .. ' 
M'E:T.ROPOL:t'!'AN. WA'l'lm RBCLAKATXON .DXS'l'Rl:CT·· OF.' GREA'l'ER CHICAGO· . 

• 
; '?ABLE 8 

' 
PA:RT S03 C0MPLDNCE lllt!l'A: .·Nrr.ROGmf. ~Tl:ONS, VO:t.A1nLE so~ms REDOC'I':ION, 

.. .AND· MB'l'ALS CONCE'N'l'RA'l'lONS FOR. AJ:R.:,;DP.mD BIOSOLXDS FROM ,TSE S'l'ICle-"'E!' WATER 
~ON PLANT APPLDD 1"0 .LAND ·m. 2001 · 

,4" 

SU;;>lf!, .. : 
'. :.Date ··m 

i 'l'VS* 
NH:,~N TVS* Reduction As .Cd cu Hg Mo Ni Pb Se Zn 

·-- mg/dry kg -- ~· I __ ,... __ . ________ ,.-: ..... lllg"/~ kg. -------~---------

)i/13-21 1.6,207 2,438 22.0 ·. 79 .. 8 S .. ,,·· 6 
' { . , .. ' ' ' ' 

,8/13 .28,.760 . 4,487 31.3' · .,59 .. l. : 11 8 
8/13 ;27,886 4,.142 32.2 57.3 .: .12 8 
;;9/13 18.,451 2,945 30 .. 0 · . S4.7 1.2 10 
9/18. . 22,528 . 4,860 28 .. 6 . 66.9 1 11 . 8 
9j2,s-21. :2s,11.s .4,177 3o.o . 64.6 . 9 .8 
10/01-04/ 23,003 . 2,302 31.1 . 62 .. 7 · 13 9 
"10/20 25,992 · 3,012 .·· 34.S. · ·· 56.4 11. , 9 

. ;10/22 22,,377 .1,2?1 ', 30. 7 63~4 . 11 9 
:11/07 . 11,054 15() 19.1 82.8. S 6 
6/26-29 19,349 ·2,962 32~5 .. 65~5 l. 8 

· 11102 · '14,086·. :~ 3,751: 29 .. 3. • 72,.7 14 9 
:10131 . •· 20,soo r 241 31 .. 9 01.2 11 1s 
·11loii. .20,0,1 1,091 Js .. 4 .s9.s ., · 13 
11/()5.. . 16,647' . 3,010 34~3 . 61~8 ! . 4 '21, 
.11/06~07 22;220 .: 210 36.9 57 •. 1 '. .· 3 ll. 
11/15~16:' 21,565' . ,128 35.9 58:9 ' •·, 4 10 
4/12-13· 23.513· 2,.814 ·34 .. (). 68.3, 8 ... 8 

.. 299 0.32 . 6 .. 51 ll.8 
379 O.S3. 14. 66 .. 168 
39.S, 0 ~74 1Ei . 68 184 
386 · 0~74 ,14 72. 173 
332 o •. ss 10 57 164 

.3Q6 0.87. 12 62 155 
609 0.93 11 ,·, 66 1$8 

,,44() 0.87 · 14 70 .183 
.368 . 0 .70 19 . 65 176 
262 (h76 10 54 14.2 
428 0 .. 62 · 8 · 62 165 

. 397 0.68 . 1$ 61 170 
476 •.··· 0~90 12 . 78 · 220 
512 · 1.16 l.9 , . 82 . 233 
:540 1~28 19 · 9.1 2S4 
492 , 1.19 21 77 212 

-488 1.06' .19' ,, . 78. 205 
4'2~ 0.92 14 67, 1~8 

3 695 
3 848 
3 87.7 
6 882 
4 770 
4 746 
3 .. ,, 954 
3 .9,92' ' 
3 
2 

850 
653, 

l 1,021 
3 ,, .866 .. , 
.3 1,121 

:,3 1,211 
3 ' 1,308 
4 1,226 
.4 1,.199 
3 9.31 

~;,., 

,· ;• 
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Pn?:· 503 COHPLD\NCE DATA: .. ·NrJ.'ltOGEN CONCSNTRAT:tONS, VOLAirlliE SOXilDS REDUCTION, 
. AND MBTALS ~CNS POR AIR-DRIED·. B:COSOLIDS FROM '1'ES S'l'IC!Q.;"'EY WATER . 

· · RBCiaMfATION .p?J\NT APPLXBD m LA'ND ''m 2001 
' ' ' ' ' ',. I • ' ":••' ' ' '' ,, I 

.• 

•·Smr;)ll! 
Date '.1'1CN 

. TVS*!. 
NB'.3~N 'NS* Reduction As Cd ,. CU Zn Hg 

'' 

Mo.· Ni. Pb · se· 

·--- .lf'l(Jl,dry: ·.kg; -·-· '1. , I ·.--, .. -·----:-:-~•~·~.;. ... ,, .J'ltlJ/ory, :.kg --·-·---..;.•-------·-
, "• :· ,, ' ,' ' ' ' ', 

'6t18-2i 16;207 ·2,438: 22.0 '19.8 . S .... 6 ··· ,299 .. 0.32· 6 .51 118 3 .. ' 695 
~• · :a,13 · . 2s,160· ,,,a,· 31.3 s9~1 .11 a 37.9 o •. 53 .14 .. 66 . 168 , 3 · 848 

8/13 127,.886 4,142 32 .• 2 57.3 " 12 > iB 399 0.'74 16 .68 184 3 877 
'.9/13. :;l.8,:451. 2,9,45 1 ,30 .. 0 ., 64.,7. 12 ,' 10 386 .,. 0.,74 14 7.2 . 173 . 6 ., 882 
9/18 22.,5:28 • 4,860. 28.6 66.9 11 · 8 S32 '0.85 10 57 164 .4 · 770 
9/25-27 . 25,175 . 4,117 :. 30 .. 0 64.6 ; ,.·.'. 9 8 3Q6 . 0~87 12 62 ', 155 ,. 4 746 
10.101:..04 '23,.003 , 2,302'. 31.1 62 .. 7 : 13 9 609. 0.~93 .11 ,66 . 188 3 . . 954 

l 

·10120 2s,g.92 · 3,012.: 34.s. 56.4 , 
1
11 .. 9 44.o o.a., 14 ,o 1s3 3 .99:2' 

,. '.10/22 22,377 . i,2?1 .. 30. 7 . 63.4 i' ,11 9 . 368, .. ().70 19 65 176 ., 3 ·, 850 
'
1 

.,. 11101 11,.os4 1s<t, 19~1 · s2.s , s 6 . · 262 0~1.6 10 54 1,2 2 653 
, 6/26-29 .19.,34.9 ·2,962'.32~p· 65\S'/.· l Si. ,428 0.62. 8 6.2 +65 1 1,021 

7/02 · :t 14,.086. ~~ 3,. 751. 29.3 72 •.. 7 . 14 9 . 397\ 0.68' 15 61 170 . 3 8.66 
10/31 :

1 

20,600 ';" 241 31.9 61.2 . 11, 18 ,476 0.90 12 , 78 · 220. ,.· 3 1,121 
11/01 ,20,.041 1,091,; 35.4 59 .. 8 4 13 512 1.16 · 19 82 . 233 3 1·,211 
11105, .. 16,647" 3,010: 34.3 .61 .. 8 4 21 . · S4O !~28 19 91 ·. 254 3 1,308 
,l.l/'06-07. ~2,220 ~ .. · .. · , 210. 36 .. 9 57 .1 3 ll. 492 . 1.19 21 · 77 212 4 1,226 
ll/15--16: 21,.565 . 128 35.s . ss:9 4 1.0 · •48.8 .1.06 19· 78 20s 4 11199 
:4112...:13 23,.Si3 2,814:3.:C.o. •sa.3 ·s a .426···0.92 14. 67 1'78. 3 931 

, , I ,,, , I,' ' •~,, ' ", ,11 , 

11,.', ~ 111' 

. 
(\';ii 

l
:{t,:t 

,, 

l 
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METROPOILITAN -.:ATER RECLAMATION DISTRICT OF GREATER .CHICAGO 

' TABLE. 8 . (Continued) · 
11<' ~ ., 

t 

PJ\RA,l' S03 COMPLIANCE . DATA .. : NI:TB.OOBN .CONCENTRAT,IONS 1: VOLh.T:tLE SOLIDS.· a:EOOCTION, 
J\ND M'E:'r:ALS CONCENTRATIONS FOR. AIR~DRIEP BIOSOL:t0$ FROM THE STICKNEY WATER 

:~'J.'IION PLAN'r .. AP.PLl:ED 'rO LAND. IN 2001 

TVS•• ·sample 
D&te ~ NH1-~ TVS• Reduction As Cd.: CU Hg Mo Nt Pb Se Zn 

·-·- rag/dry ,kQ' --"' ., ' I •~:-.----~-,···,~------ ~/.dry' kg -------------------
,,, ' 

4/25 .20,51S 1,308 36.7 ()4. •. 4. 7 8 474 1.1.0· 14 67 l.88 4 J.;,036 
6114-:15 .• 22,779 :41:162 37.9. 56.2 1 8 464 0.47 14 6,3 187 1 1,084 
6/:25~26 .21,897 3,586 31.7 ~6~8 l '8 400,. 0.45 7 61 176 1 951 
6/21 l.9,;29:9 1,710 32 .. 9 · 64.8 1 8 , 396 0.50 4 '60 163 1 944 
6.115 14,996 3,;:20 3.2 .. 1 . ·65.2 1 8 388 0.60 4 62 164 l 907 
8107-10 2~#744 3.,448, 29.l 63.1 ·' 10 . 9 349 0.65 13 66 "162 2 803 
9/14 14,6:9:9 2,536. 33 .4 58.'i 13 19 519 l..23 17 88 229 

... 
6 1,204 

9/17 28,898 7,056 42.8 3,8.4 · 12 6 420 o •. 83 16 56 172 7 1,118' 
10122 26,922 11 748' 36 •. 9 , s1.~1 ll 11 469 1.19, 11 . 65 1.98 4 1,162 
10/03 17,,771 1,435 2.1.!0 78.0 12 7 251 0.61 7 53 124 2 586 
7/12-.13 40,300 7,,432 42.5 51.2 s 5 541 0.91 21 75 184 2 1,085 
?.115-2(.V 3(;394 .· 7,.421 43 .• 2 

' " ' 'Ji 

49.Si 9 ., 5 4.93 0 •. 50 21 70 180 2 1,062 
,7/26-27'' 40,.463 :' '7,798 44.7 46.? 9 5 474 0.86 19 70 189 2 1,072 
7/30-.3'1 30,14.2 5,.260 45*4 45.1. 9 5 465 0.61 20 · 70 17,8 3 1,112 
8/01-,02 3:S,931 l.2,15.9 44.0 29.4** 6 5 463 0.48 16 68 178 3 1,127 
8107-0:9 3.3,409 3,·602 45.0 26 .. 3** ,, 4 7, 487 0,81 16 68 1?8 3 1,163 
8/14-15 33 .. 53.9 . 3,,198 43.8 2:9 .. 9** 14 5 · 475 0.77 19 ,1 189 4 1,148 
10/29 26 .. 383 1,,679 37.4,, . 50.6 · 13, · 5 44..2 0.72 11 61 23~. 4 1,183 

''"".'·'•'•· 
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·TABLE 8: icontiriued) 
,. ,,~ 

PAR'? S~3 COKPLIANC£:DA'l'A: Nrl'ROGEN~'l'IONS.,VOLA~ILE SO~IDSP.EDOCTI:ON, 
' AND: KE:'.t'ALS CONCEN'l'RATXONS FOR Am.-DR.mD B:tOSOLIDS ·FROM ,,THE STXCXNEY WATER 

· JtSCLAKATION .PLDr APPLDD '1'0 .. IJ\Nl) m 2.001 · 

·Date,, 

• 10/3.l .., ',, 

,:CD ', :: 4/09 
.... S/04 
·s,04·, 
,,. S/09 
', 5/09, 

. 6/20 
6/20 
6/21 
,6{28 
7/l.9 
7/20. ;,'. 
7/27 
1/21 
8/08 
8/08 
,8/07 
8/30 

,, ' 

'l"JQf 
TVS* . ·. 

NH1-N teyS• Reduction .As, .Cd. ' CU, Hg , ·Mo . Ni ,,Pb Se Zn 

·~- mg/dry kg ~,-· % ,, 
· 29,992 7;894', 38.O , ,49.3 ., 
22.,.936 5~341 31,.8, 71 .. 3\ 
20,,,156 , 2,713 ;,32 .. 4 , , 66 .. 4,• 
33,417 , 4,560 44.; .. S 43.8 
,22.339 2/719 40.6 s2.:2 
,21,012 2,.991 36.4 60~0. 
22,,676 860: 38 .. 3 .55.S 
23,0.91 , 3,, 090 •''3,5 .0 .Sl.3, 
22~8'17 , 2,459 42 .. 5 · ,, 46.9' 
22, 093 , 2, 019 37 .. 2 s1.s.i 

, 19,205 2,063' 34 .2 Gs.a· 
39,.70.: ,' 5,339 45 .. 3 45.4 

,, ' ' ; 

'S2 .•. 5 21,,,634 i
1 

~, ::tGG · 41 .. 9 
··23,058 779 38:.6 S8.6 .. 
32,.74$' 3~690 38.3 44.2 • 
20.,349 ,, 1,080; 33.8 54.0 
, 2.9 ~ 6~0. 3,553 4.0. 5 38 •. 8 
28,745 l.,532 39.5 .. 41 .. 2 

,,.:,,. , ... 

_____ ._~ .. --. ... -',_, ____ tng'/~: ·~g .. , ___ . ______________ _ 

s ,5 459 1.:12 ,: 18 
8, 8 384 1.02 ', 15 
,7, 6 4.71 o~so 18, 
7, 9 ,.384· 9. 75 , 13 
,7 ,. 8 488 0.81 17 
6 7 · 37C 0.33 11 
9 12 46.9 0.3,9 19 
9 8 396 0.:11 14 
9 s 422 1.06, 14 
7 18 491 0.62 17 
l 30 474 0.34 12 

.12 5,, 42S 0 .. 26 18 ,, 6 502 0 •. 19 19 
6 6 S38 0.64 18 
6 9 6Ci0 0'.97 21 
s 6 334· o. 79 ,' 8 
s 6. ,, 4,58 0.92 1S 
4 10· 46::.t ,0 ~ 55 , 20 

:,. ',L' 

72, '25.6 
66 16,0 
81 173 
'59 172 
69 181 
53 '168 
69 2.0.9 
60 170 
56 1.94 
82 ', 85 
84 237 
56 178 
65 , 220 
72 210 
7.8 226 
ol 153 
62 180 
69 177, 

4 1,251 
3 802 
3 1,001 
3 ,918 
3 1,003 

. ,2, . 779 
3 1,053 . 
3 833 
5 1,006 
4 1,124 
l 1,.261 

<l 1,.054 
3 1,, 2.39 
3 l,093 
3 l, 237 , 
2 684 
2 1,123 
4, l, 068 

I ' ,' ' 

I"~• " • ., I'· ....... '.1~~,1",\'"'"~ fM l~ft!MPl~"!Fllllf! ·.,.,;,.~--~~(·,,:,,i'.;::,,i'.Y,,'~,'~, : ,'!,;::.>Ji:.,,'.:<,>_-:··::~~·~ ', 0

,''.':•>~··,:,,•'' h,'.C,,<I :,·,,•,,,"-·l',!1~' ... '•., ,,,, ••. ,,~' , ,, ' 

,-,,;,,c,!i-,,w;J,. 
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MB'.t\ioPOLn'AN ,·WATD. RECLAMATIO!l DISTlttCT. OF GREATER CHICAGO 

TABLE 8 {Con.tm:.ied) 
.l"f" 

'PART; S03. ~'lliCB 'DATA: .·Nn'R.OGE',N·. CONCENTaA~:tONS, VOLATILE SOLIDS lUmOCT:tON, 
AND .MB'.rALS· CO.~XONS FOR. Anl-mt'IBD. 'l3IOSOLIDS• .FROM .. 'l'HE S'r:CCKNEY .WATER 

, , ' RECLAMATION ,PLAN'? APPLIED 'l'O LAND lN 2001 

TV$1t'. • 

Date TKN , NH3-N TVS* Rer.'.let::ion As Cd Cu ,Hg Mo., Ni Pb Se Zn 

·-- mg/dry kg, ;--:~· %' % ----·-----·--:7~--. -·~!dry'- 'kg•·,-----·----~-----~ 
,,S/30 2,3,322 1,043, 39.S '41.2. 4, .ll 498 0.39 19 ' 69, 176 4 1,127 
9/13 .: 25,616' '13,.93/ 39 .•2 46.9.: 
10/02 ss .. 2,: ·20;,651 ., 953; 15 •. l 
!0/02 31,.462 1,966 42 .. 1 39• .. 9 

9 10' 487, 0.76 19 72 225 4 1,153 
9 ,14 464 1.24 17 75 225 3 1,132 
9 S, ·· 433 ,' 0;80' is 65 21.0 3 1,103 

10/03. ·2.4.,004 1,449: 40.4 44 .. 0, s 7 427 0 .• 93 20 67 168 3 1;002 
l0/09 ·13~746 587, 18.6 81.l 7 6 219 0.85 7 40 '102 2 . •, 505 

Mini.mm 11.-054: 128' 18.6 38 .. 4, l s , 219 0 •.. 11 4 40 85 <l 505 
Mean••+ ,2,4.-316 3,291, 3S,. 7 56.2 a · 9 436 0.75 15 67 183 3 1,007 
Miaximum 4,011463 13,937 45.4 , 82 .• 8 l.4 30 609 1.28 21 91 256 7 1,308 
503 Limit, NL NL NL 38.0 41 39 1,,500 17.0 75 420 300 1,00 2:,soo 

·:.l 
11'"1VS = Total Volatile Solids. 

**Biosolids did not meet vector att'.:raetion ,reduction requirements in Sec:tion, 503. 3,3bl, 
but: they were· managed in accordance with requirements· in 5,03 .33b10.. .. ·. ,, 

'*,*•In calculating the. mean, values less than th.e detectable level were .considered as 
· the detectable leval. , ,, , 
NL= No limit; not applicable, .. 

l~'.-1?:' 

JIil • . 
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., .. 'l'ABLB·· .. · ·9, 

CLi\SS·-A.iP~~~. ~fflCAL DATA FOil B:tOSOLlDS 'FROM·'I'HE. S'l':tCRNEY 
WA'r.BR ~TION PLANT TSAT ,wmm, PRBPAREti POR LAND UPLICATJ:ON m 2001 

-· 
Sample. . Lagoon 
,·· Date Source . . -

., 

07/13/00 24, 
04/09/0,l 24 

10/13/00 ', .. , 20 
04/25/01 20 

04/23./0l.· 24 
. 06/28/01 ,24 

04/23/01 23 
07/l.9/Dl. , 23 

06/0S/01 , · :~24 
07/19/0l. ,:·24 

07/02/0l 24 
O?ll.3/0l. 24', 

·• 

t 
Total 
Solids 

~ 27.5.6 
71.83 

40.26 
7:L1S 

46 .. 36 
', ;86 .. 82 

'35 .. 57 
78 ... 68 

41.0S 
78;..75 

43.83 
91.40 

NA 
10 

NA 
66 

NA 
44 

NA 
52 

NA 
52 

,,, J 

Viable 
Relminth 

Ova 
No./4g. 

<0 .• 0288 
NA 

<0.2249 
NA 

<0.-1948 
NA 

<0-18.25 
~ 

Virus 
PF0/4g. 

,<0 •. 3833 
·NA 

<0.4444 
., NA 

<O ,,4103, 
NA 

<0.4444 
NA 

<0.9998 
NA 

<0.8444 
NA 

~~1-I•?• 
w,',ti'-,,J •. 

,·~;~1~-
' .. 'l' 
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KS'fRO~ ~ ~ON ll:CS'l'Al:C'l' OP GREATER CHJ:CAGO 

, · i'ABJ:.B. 9 .(Continued) 
I r I ~•• 'j, ,), 

CLASS A·' PA'l'BOGEN ~ 111W.t~CAt, DA'l'A'. FOR. B:IOSOLII>S' FROM :i.me S'l'J:~ 
'WATER RBCLl\MATION PLANT.'I'S:AT .··WBR.'£· PREPA!Um ~R LAND. APPLICA'l'?ON IN 2001 

VJ.able 
. Fecal ·Helminth 

' . 
. Semple Lagoon' ··Coliform Virus ova 

Date· Source , · No .. lg . , No./4g .• l?FU/4g. 

07,/19/0l 83 .. 28 I .NA,'', <0.0961 <0.8571 
09/13/01 10 .. 83., 2 NA ... NA 

07/26/01 I 16 &.18 33.19 NA. 0.9641 <0 .. 8332 
09/13/01 lS .& .18 61.30 620 NA .. · NA 

07/26/01 24 37.72. NA <0.2121 <0;9334 
08/08/0l 24 82 .. 15 120, NA NA 

· 09/11/01, 24 72.95 4 NA NA ... 
01/2.6/0.l · 20 39.26 NA 0.034 <0.8332 
o·s,11101 20, 7S.97 38 NA NA . ,,.,, ' .. 
09/13/01 :'.16. 70.98 40 0.3381 <0.8716 

09:/13/0l. ,.23 63.61, 1 .<0 •. l:258 <0.9093 

NA, =.No analysis. 

.. 

,ij,1, 
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Mr. Thomas L. Bramscher 32 February 15, 2002 
Revised March l.3, 2002 

Subject: 2001 R·eporting Requirements Under the 40 
CFR Part 503 Regulati9ns 

tion 503.33bl (Table 8). Table 8 also contains biosolids·i:ii-. 
· trogen concentratiou _ data that were used by the land applier · 
to compute the agronomic loading rates at the farmland sites. 
Management practices complied ~ith Section 503 .14 as previ..c 
ouely described inc a letter to· Mr. Michael J. Mikulka dated 
January 28, -1994 (Attachment 2) .. · · 

Hanover Park WRP 
--

The Hanover Park WRP, located- in Hanover Park,. ·Illinoi_st 
has a design capacity.Qf 12 mgd. - wastewater reclamation proc­
esses: at this-_ WRP include primary (primary settlJ.ng) , secon ... < · 

dary; (activated sludge pro~ess), and tertiary (sand fi.:l~ra­
tionl treatment. 'All solids -produced at -~ the Hanover. -Park -WRP 
are anaeroQically digested ~d stored in lagoons; Lagooned, 
digested biosolids are then applied by injection at an on ... site 
farm, - formerly the Fischer Farm. _ All of - the- biosolids pro­
duced by-the HanoverParJc WRP are land applied at the Fischer 
Farin, which is contained on the plant groumia. 

- - ~c..-~----~--,,,- - -'-.,~,·~- _.,._~,-~,,,-- ~~-,c. --· - - --~ -.. ,-_.----~ -·---~·--•··~--
- ,, 

In 2001, the total biosolids production at this WRP waa 
1 sa'6 -dry tons (Table 1) • Land application of liquid bioaolids 

· at the Hanover Park Fischer Farm site, in 2001 utilized 1,563 
dry tono.' The (JUantity of land applied biosolids surpassed 

· the quantity of biosolids produced in 2001 due to land appli .. 
cation of additional biosolids that were produced in · previous 

- I year._s ~d-stored in a lagocm.·, .'.IA accordance with. Table' "f "of··, ' 

1 
Sectfon 503 .16, the frequency of monitoring, for this bioaolids 
product is four times per year. - All Hanover Park WRP ceQtri-­
fuge- cake pioaolld~ that were- land - applied in .. 2~ooi met the 

}pollutant _ concent;cation · l.imits - in Table 3 of , Section· 503 .13, 
"'(Table 10), the Class ,B pathogen anaerobic digester time and 
tempera,:ure requirements of Section 503. 32b3 - (Table 11), , and 
the,_ vector attr,action reduction . requir~mente o.f - ·section 

_ 503 .33b1 (Table 12) ... 'Management practices .at this ·land appli~' 
cation site complied. with Section .503 .14 as previously de­
scribed in a let.ter to Mr. Michael J. Mikulka dated January 
28, 1994 (Attachment_ 2). - -
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~1.ROPOiarrAN 'WATER· ~TION DISTR:CC!' OF• ·GREATER .. CHICAGO 

TABLE '.10 .. 

·.PA:a.T 503. COMPtiIANCB l)ATA: N:ITR.OGEN' .. AND MB'l'ALS CONCEN'I'RATIONS J:N I,.tOSOLIDS 
. APPLmDTO ·m HANOVER PARX PISCBER. PARM m 2001 . . 

,r ,,, 

.•. composite ... · . 
Smr;;>le . Date TJCN. ; ' NE.,~N As Cd ' CU 

. . 
...... i-.,..,_, ______ ,___~ _ _,.,.._ ___ ~-·--------~·i-11~- mg" 

04/07/01 38.,116 '18,091 
04/14/01 46,358 18,827 
04/21/01 41.030 20,163 
04128/0l 23,190 20:..162 
OS/05/01 · 31., 295 , , . NA 
06/26/0:1 41, 768 42., 309 
07/07/0l• 383.,136 255,132 
07/14/0l* 444,381 178.,505 
07[28/01* 418,222, 267,900 
08/18/01• 227;000 157,647 
.08/27/01* 210;714 -123,900 
09/08/0l• 208,353 . 94,559 
.09/lSlbl* 473.,000 ... · 83,,253 
09122/01• 3.10,364 .. · .91.90.9. 
09129101::-- .. 3851400 ·2s4;400. 
l.2/08/01* 51.ti.,500'. .· 53,508 

' 12/15/01•· .423,246 , 106/977 
12/22/01* 353,.062 . 342,838 
ll/24/01 ·. 23,. 769 1,641. 

; I ' I 

3 
3 
3 
4 
4 
2 

17 
23 
20 
23 
31 
21 

·24· 
15 
15 
l.O 

8 
8 
2 

4 
4 
4 
6 
6 
3 

<1 
<l. 
:Cl 
~l 
<1 
<l. 
<.l 
<l 
<l 
:1 
2 
1 
5 

1,0S4 
1,045 
1,0~6 
,1,04'3 
1,083 

728 
34 
39 
37 
38. 
46 
33 
28 
40 
76 

l.50 
124 
110· 

1 1 122 

2 .• 07 
2.10 
2.26 
2 .• 12 
1.80 
0.70 
0.19 
0.07 
0.14 

<0.03, 
NA 

· <0.02 
·0.04 
<0 .. 04 

0.,20 
.0.42 
0.29. 

.0-.32 
;.2 .. 30. 

. 

Mo 'Ni 

22 
16 
15 
14 

'13 
·· 10 · 

. 3 
3 
4 
5 
7 
5 
5 
9 

,.12 
;, 6 
'. 4. 
·5 
1S 

51 
54 
54 
5.1 
47 
3.5 
16 
18 
20 
24 
27 
19 
17 
24 
21 
22 
25 
20. 
43 

Pb 

52 
54 
55 
64 
70 
36 
<2 
-:<:2 
.<2 
<2 
<3 
<2 
<2 
<3 

3 
7 
7 
.8 

·57 .. 

Se 

3 
3 
3 
3 
2 
2 
2· 

<1,. 
<2 

5 
<2 

4 
8 

<2 
<2 
<2 
<2 

2 
2 

Zn 

832 
836 
810 
800 
a1·1 
574 

52 
61' 
58 
5.7 
66 
4.7 
40 
65 

105 
172 
151 
142 
846 
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TABLE .io {Continut!d) 
',' "' ." "' ,, '',:, 

, .. · I . , '. . . , , , . .. • 

PART 503 COMPL~ DA!t'A: ~~• .• ANJ:> .ME'I'ALS.,C~T:CONS lN BlOSOLIDS 
APPL:tED TO TBB,.BANOV.ER PARK .. FISCHER FARM IN 2001 

i 

' ,,,. ,, 
' ' ' ' - ·: '',' 

Composite 
Semple .. Date. Tm'·· 

I, 

NHrN, As 
)·, 

Cd Cu Rg · M6.· Ni Pb Se Zn 

• ~-----·~----~-----~------------ mg}dri, .)cg ..; _____________________________ _ 

; ,, ,.,,, ... , 
· 12/0.1/01 , 68,029 12,.655 

,,.. 
,5. 1,191 . 1.61 17 'so 66 l 875 "' 

'12/08/01 82,952· ·.2 '! 5 1,11.8 
. •''' 

46 225 w 12,733 2~33 .·· ·13' l 832 
.r:i,.' ', ',, ,:, ' ' 

···42,491 ,··~ '15 12/15/01', 70,959 4 1,077 · · o. ~~: 50 52 l 812 

t Minimum '23,190 '. l,641 ' 2 <l 28 <0.02 3 16' . <2. <i 40 
'' i ' 

: Mean*2: 219"129 100 ,. 838 . lI 3 512 ·o.93. 10 33 35, 2 412. 
Maximum Si6, 500 . 342, 838 ·. . 31 :6 1,191 2.33 22 54' 225 8 875 

! ' 

' .. \\. 
!. 

300 2;soo 503Limit NL ·'·•.NL 41 39 1,500 17.0 75 4'20 100 
'•',!' 

i 

' 
*Biosolids applied as supe::natant. 

•~:rn cilcw.ating!the meari, values i~ss than the .. detectable level .. were considered as 
ths- · det~tahle ·level. · · · • 

NA = No analysis. 
NL = No .. 1imit; .. not: ~ppl:tcable. 

J· 
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MS&.OPOLr:AN . WATBR R.'BCLAMATXON D:tSt.l'RXC'J.' ····op GREATER.CHICAGO 

PJ\Rl' 503 ··r::LASS· B• PA'!'BOGENS ~ DATA.: Jl?GES'l'ER. ~'l'tmES AND DETEN'l'ION T~S 
. i" '• ,··POa Bl:~ PROM 11D HANOVER PA:Rlt ~'l'BR. RECLAMAT:CON PLANT 

flIM' WERE .L»m APPiiXBD A'l' THE ,fflCBElt PABM :m 2001 . 

January: 
F~ 
lfarch, 

·. ~rif 
May .. c 

Jnne 
July. 
August. 
September 
Oct:ober 

,'..,t, , ,I, , ' 

November·· 
~ember. 

:.: .. 

95 
95 
96 
95 
,95 

·. 95 
' 95 

'! 

' '' ·~ .. ! ' 

•J 

':I',' 

Average. 
Detmit:ion 

'Time 

2.( .. 0 
36.l 
?3.1 
30 •. 9 
26, •. 2 :, 
23 .. 6 
24.7 

'34.6 
44.2 

" I I I 

· .. Meets :fut 
503 Class B 

Requirements 

yes·· 

yes, ... · 
·• yes 

yes 
yes 
yes.· 
yes 
yes 

,,·, 

yes 

••·Minimum 
Required 

Det.~tion··.·· Time* 

days 

15.3 ': 
15.0 
15.0 
15.0'. 

· ·1s:o·, 
15.0 
15.0 

. 1.5. 0 
15.0 
15.0 
15 .. 0 
15 .• 0 

*Miniumm:r. detention time reqai.red · to meet" ... Part ~0.3. Cl21ss B operational requirements 
, · at a-verage temperature ·.achieved.. · · · · 

' ' ' ' " ' ' '''!, 

>:ii ,.., .. 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 12 

PART 503 COM,PL:r.ANCB DATA: VOLATILE ·soLIDS REDUCTION FOR 
BIOSOLIDS FRC!i 'l'HB HANOVER PARK WATER RlsCLAMA.TION PLANT 

'l'HA;TWBRE LANDAPPLIBPAT 'l'HBFISCHERFARM IN2001 

" 80~7i'" 

~'79.62 
. 

81.50 .. 

. . 

73.99 .. ·· 

.73.90 

0 13.08 

- ---- ~-~-f. - :-:_-__ • ....,,,_ - ,--

75:20 

.· 72.01 

.·.Lagoon 
Biosoiids 

69.68 

·68.11 .. 

67.23 

66.35 

66 .• 75 

69.58• 

6~.33 

61.32 

· Volatile 
Solids·· 

· Reduction* 

60~49 

63.04 ; 

63.44 

62.91. 

40~13 

49;09 

51.18 

*Volatile solid$ reduction computed using digester 
r·lagoon·biosoli4&_: ., 

.· •= .. ,.•··~-- . . •. ·.· • . .·· • 

36 
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r,.fr .. Thof':las L. Bramscher 37 February J.5 1 2002 
_ · Revised March 13, 2002 

Subject; 2001 ReportJ.ng Requirements Under the 40 
CFR Pa.rt 503 Regulati~ns 

District Biosolida Distributed Under 40 CPR Parts 258 and 261 ,_ -_ 

Bioa<.>lids from -t.hree of the District' a WRPa (Stickney, _• 
Calumet,. i!lnd John B .. Bgan) were sent to landfills in ~001 >for 
co~d.iaposal with mw.iicipill solid -waste, use as daily cover, 

.. -and·.use as .fine,l: covor ••... -Biosolids going to. these landfllls 
- are. eithe1: processed to raeet .the requirements of>~S 95.:.4 and 

AS !J8-5 (AdjULlt~ Standards) approved by the· Illinois· Pollu-
ti<:>11 control- Boa;-d for biqsolicts ,used as a final_ Vegetative . 

-cover,\or they_ are. cen.tr:1,fuged _- and air-dried. to various erid 
points; and analyzed as specifjed in 40 CPR Part 261 to estab­
lish_ the nonhazardous nature of this material for biosolids 
used ·as daily ~over> and co-disposed.· .- Analytical results·,._ ip.- -
c).uding TCLP constituen~s,-• PCB,· cyanidei sulfide, . a11d paint 
filter test., ai:e submitted to the landfi],l· company to satisfy· 

_· th«1 ,requiremente of their IEPA permit. District biosolids 
_ have always ·~fflf?t the requlrements .of 40 ·CFR Parts 258 and 261~ 

and the Illinois nonhazardous waste landfill regulations (Ti ... 
t:le · -;! :·.~, Subtitle G, · Chapter -I , -s~~~i:,~ti!r ~, ~~1:'1;1 8 :vu . .. -

. .. . A total of 41,348 <dry tons of t>i.osc:>lids from the Stickney 
BttP ,.were co-disposed, usecl as daily cover with municipal solid -
wa,1te, or used as a. fin.Ell .. vegetative cover at .. nonhazardous 
waste landfills. · .A total of. ,9,324 dry tons were co-disposed 

. -" -at Land· and Lakes Riv-er -Bend Prairie ~J.,andfill _ at.:ao1.~s~·.·13etA · 
/ ··st.·, _ 1>¢lton, • Illinoia. ·_ -A_ total of 30,869 dry . tona were. USE?d -_­

as .daily eover at the·. Waste Jfanagemont of North America, Inp. , 
·cxo Recycling and. Dispoeal Facility in Calumet Cit.Y, . xlli90J.13.­

~,,!A .. total of ,1,155 dry . tons were .. used as-.· a final yeg~tative 
cover at 'the Paxton· II Landfi~l; Chicago, Illinoi1!i • ' - -

-_ C A "tot.al_ of 3,575 'ary toiWJ of biosolida from the Calumet 
-•· WRP'were co .. dispoeed with municipal solid waste, used as' daily-

c:over1 or.·,used as a -final vegetatiV~L cover at 'ncmtia2ardoua _ _ 
w~ste .).and.fills. >A tottil of~ 2l ~93 ,dry .t~>Jls were· used ·as daily , · · _ ,-



• 
t~ .. 

J=' 

.a -

·.· .. 1··.·.·.·.· ... -

/I" 
01· .· . 
,__ . -- ~ 

,. 
··1··,·,.,·.• 

Mr. ThomasL. Bramscher 38 FebT.'l.la·ry 15, 2002 
. Revised March 13·, 2002 

Subject; 2001 Reporting Requirements Uno.er the 40 _ 
CFR Part 503 !legulations_ 

cover at the Waste Management of North America, Inc. , CID re­
cycling and ciisposal facility in Calumet City, Illinois. · A. 
total of 335-dry tons were used as a~ final vegetative cover at 

- the Paxton II Landfill, Chicago, Illinois. _ Finally, 547 dry 
tons' were co-:disposed at Land ·and Lakes River Bend ;Prairie 
Landfill at 801 B •. 138th St., Dolton, Illinois. 

- A total of 4;998 dry tons of biosolids from the JohJl.~s.' 
_ Bgari WRE' were <:?O~diJJposed with mtlllicipal :solid was.te _ 0~ used 

_ ~s. daily cover at .nonhazardous waste landf:ills. - A tota;l of 
2,111 dry tons we;e used as daily cover llt the waste Manag~-

0 ment of North Amer"!ca, ·xnc., CID recycling and .. disP9sal .!acil­
ity in Calumet City, Illi11ois •. Of this atnQunt, ·1,884. dry tons 
.were sent to the Calumet WRP East drying facility and 287 dry 
toJ1Sweresenttothe Stickney WRP Stony Island drying fa.oil ... 

-- i~y:for ilir-drying prior to delivery to the, landfill. Fi­
nally, 2,827 dry tolls were co-diaposedatLandand Lakes River 
Bend Prairie/Landfill-at·'80f E •. ·138th St~,· TJolton;:· llllnols; -- . 
. ··we· -believe 'tnia report satisfies .. the· repo:t·ting·· require­
m,nts under the 40 CPR ·Part 503 RegulatJ.ons. · · 

- -
- - :_ - : ~ - -

certification Statement R.egyired forRecord 
--- __ - _- -- - - - - -•• - -- _- - a= - JIIW 

"I certify under penalty of law'° that .- the -iHf ormti.tior1 
t!iat will be,. uued to decermine complia,noe •With · tha'· Class . A· 

_ *.-pathogen requirement~;- Class· _B ~pathogen ~re4¥i.rements, vectol" .. · 
1 · attraocio.n reduotion requirement;e, management. practices, site 

restrictions, · and xequb:ements to obtain information .·ae , de .. · 
'.(sdribefj· in Sections S03.32a8, S03.3.2b!h so:f.3:ii:,S, 503.33.bl, 

io3·."33b·g, 503 .13, ~so~~ 14, and 5.03 .16 .for:• the Di.strict' s lancl · 
application sites was prepared, . under my di,.:ect.ion and·· supervJ. ... 
·sion. in accordance· with the sy~tem, designed to ensure .that 
qualified pe~sonnel prope,:ly gather and .'evaluate •-the. inforn{a ... 
tion-. • ·· l am· aware that there are significant ·penalties for 
fals~ c;ertifieation including the possibility of fine and im- ·· 
prisonment." · · - -

-1_ .. -, --



,r. 
{~ -

I' 
I 
I 
I 
"-o'-" 

I 
-I-_--

-· 

1-tr. Thomas L. Bram.scher - 39 · -February 15, 2002 
_·.Revised March 13" 2002 

Subject: 2001 Reporting Requirements Under the 40 
- CFR Part 503 Regulations 

If you ba.ve any question11, please telephone me at (3~2) 
~1;_.1;;;5190,. 

iU•iTGfjvs -
_ Attachments _ _ _-

cc w/att;. f Koller (IBJ>A 
. - tcluge (lBPA) 

. Rogere (IBPA) 
Su'lski (IBPA) 

_ _ _ ·-•c• , _ _ , : __ _MsJ.:;ar.o (U8BPAL 

.,, __ _...,·----,- . ..., _, 

,· 
- <~. =· ..,. __ 

Farnan 
Q'Connor 
Rosenberg 
zw:ad . 
Kollias 
Tata 
.Piet~ 
·:'sgwye,r · __ 
Granato 

JJ7:i7~1r-r. 
Richard-Lanyon - · 
nirector 
Research and Devel?pment 

, :~ .~'?~ 

-;.~ -e:d n?; &tlll 

-- ~ 

,_ -

-•rm 



·-

•• 

-ATTACHMENT I 

- REDUCTION IN F!WQUBNCY OF MONITORING. FOR . PATHOGENS 
. - - - 11N J.3iOSOLIDS ,_ 

'I !. 
- -,.. ♦ 'S'"~ .: •• ·s =~--~ - • 

I • 

1
--

~--

~,- ,. 
·;,-

-· .• 

1 ·-

I ·-

_ ,.)~. trk·,_._.~~~ 
........... -....... ,;;.,;...;.,~:...----.IA-tili -.2t~ 



r::: 
t ·o: 

. _;.. - ... .. ~ 

. 
- .. "-•. -- - -~.. A a, 

'1• .. · .. :'.·. ·····:.• 
- ~ ••• ,-, 4 ,< 

.,.. l" "' ' --"- • •• "~_.-, " '~ 

· 1· .. ~- _- ~.· "' ~ 
,:_ .. •_ a ,(' 

~,.. - , .,_ ... 

r;' 
.. 

' . 

.. 

.. . 

- : :~ -.. -

. . 
UNITED $TATES ENVIRONMENTAL PROTECTION AGENCY 

. ·. · .. ·· . " REGiONS 
. . - -R~~EIV£n'i9!RfiSff~f!~ARD :_ ·. 

-_ ·-~--... -· 

•,. -~ - -r - -

. . fH&~OIV:'Ji'~t-~-· ·-.. . _. __ 

\\qo~~N'is~,;~ ·2:20· · __ .._ ·_:\ .. < ·-- ,. -~. 

. ·: -J•"~ A ...•. •---­
__ . ·. -,..._~~· .··. 

. ·- .. ·· r· ·~ _.·· .. -v[ . 
-... " ,. ....; 

- ... -· 

..... - . 

.. 
> • ·~ 

7- ... ., " : - -· . -~ 

, . 
·•· 

-· . 

-. -· 
_,. .. _ ... - ~ .. _ .. . 

.. . ~ .. 

. 
"• 

.. -- \ -~ .. -- , .. 
......... - -.. 

. --.·:: -~-- ::-~:1_6~. _
1

-<_. : . 

• • ~ ' t . . 

.. 

,.-.. ,­
l I l 

.• ' ., 

... --, 



■ ~n;· 
• 

•- If --"-. .. 

-- ... ,, 

. 
_ .. , 
•' 

.... _­. 
•• -i 

- .. ,, 

... ": _-,_--,. 

! 

I .•. : __ ._-- . . , 
, ,.- .. 

I' 

-· 
a. 
!
,. 

-' 
11!---•-c . 

_.- ... -

•.• 
= "'- .. ·-

·: 

_.-.-.. .,_ . . .. , 

-· . .. 
_, ,.:.-

··. 

. . .. -. 

_,,- ~ ' ~ 

_, •. . . 

-,. ~ , .. 

, .. 
~ ..... .,.. __ ,.., /,. • #"'~ . 

- .. 
·- i , 

r 

,;,k ,< - •• t 

-t ••• ,tt½ih _, ~-. 

; ·, . 2 

-. 
... .. : ·. ·-. , -- .: . : . 

~ ti •• .. . .. 

• t • ~ 

.• ' . .. 
." ,._ -~~ . --•: 

: 

·: '~ 
:t ••• • . if.-♦ .. ~ ." ·•. ~ 

- . 
~- .. 

.. . · .. - .· . ,,. " 

.. 
z • 

. ' 
.. 

.. -· 

., .. ,, ~--- •• < 

. " ~. 

,· 

. . , 
•: 

, f •• . . • . ,. 
• • -~-;· ;t ,, ~ .. -.: 

.. 

_• .. " 

~• '~-. 
I• ._ 

:. . 

. -

.. 
' .. 

•·- ... 
.· 

...... ..,. .. 
•.-" -~-; ·.- ::;~·,._•:-,. . 

•"'· .. • 4 
• -,i, -

-- . : -

, . .. ·. 
.. 

• I • : ... , 
•• -•,.,l! • l .. . , 

.. . 

·. 

-. 

_f • , • 

.... 

- Sterr Ct 

. ". ~-·• ... • ...... - •-_, 
•. 

I 

'· 

. -~ 

... .. .. 

' ·-

·-.. 

.· 

'. 

·\. 

•. 

J •" •• 

., 

. . .. 

.. 
: ' 

. 
f •". 

-.~:'I., ...... 

. . 

..... .. * 

. .· : . 
~ .. t t . 

..... _-

. \ .. 

·•·. 

.. 
·.• .. 

., 

' .. - ·.~-
.: ~ .- . 
·• , .. 

~ . ..- . ...., .,• 

~ : 

'- · .... . ... -,,. . 
'. -f• 

.:- . 
.. 
.. 

111'_ "••··•-•,.,., •• 

" - : .·- "'-:.. ·i· 
.; - ~- ~ ' - . ... 

t -'-. .. 
M • "!l----' .. '~•-• ,~• 

-: ·~ '#' :~-

-l -.,;' •-\ --~- ~ .. •-~ 

---~ 

. 
"' - - ., ..... 
- . . . 

"-· -

. . 

·-•, ~- -

1 ... 

~ o?~ . • 
'~. ... : 

• ·•• •• ,;- r 

.· 

.• 

·. ~ . . 

' ,.-
•; 

--'•• 

'f, ... , 

.. 

~·' ... 

. . .. . 
., .. ' -,-

-, 
' 



. - !" - ~ .. 
.,,_ .... ~ 

·, 
,."' .. -... .~ 

.. .. -

. 
.,_ : - ~ ,._ ,-

#- : ... .. 

.. ,. ~ . _. . 

: •, 

' . 
• 4 4 ' ., 

,, .. ; 

: "" 

. ,. 

WL'.(T('lHEATTE!'flOHOF: • • · :-· - • · 
.. -·. : ... •. : . : . . . . WN' 161 { .- . . . 

.. ,. • • .. : ... •• : -.~ .. : .. t ~ .. ~ ... ' - ~ . . ....... 

. . . 
... ~ _..- .. 

•• - •• ,.._ f' 

- =~ 

) - -

. ., 
.• 

'4 • 

.• -. t 

. .. 
-~. s 

--'---'-__ _____.._.,...., ... ___ ....:.-,-,;.,.-◄ ... 1mtr:znllll!-....,_ ___________ _ 



,..- I-: • 

•_-,.- -

.. ~· 

,_,.,, 
. • 

. •• .. .. 

, . : If;~ ii'~~~ .. y q~~ ;~ut~ ..: .... ,, pi~~ '!'~i.;i'Ash s~JJ~. ii.sion•; n·,.;.jid, .~~at. :._._.-{3l~)88~~6tt2. :~ 1•::. • . • • • . 

".-; __ ,,;, ~: • .. -, # -__ .:,. ..... : ! - · .. ..: 

... 
- ••. 

. . . .. . . 

'• 

-· .... - .-. 

. ·• ~­'• 
. · 

;. 

,. 

-,. 
-" ... " _...,. ,_ 

. · . 
.. .,! .. ,. .. . .. - .... .. . ~ .. .. .. 

;.. t ••••• \ .. :: .=··~"' :. ~,.; "~: :,, ··;i; , .... \•.- •.• 
.. • • -<. .. 

. ' . .. 
-~ ·- t.•. !• 

-- ~- .. !If.· : •,.\,_,.'. .. ; .. -·-~ .. .. .. -~ .. -.. . . -. .... ~:: ~·. .. ~ •.: 
-. .,~, . . 

•"-• 

~ . ~ 
--.. _ ·~ . 

. 
;.i< _ :--

.-

" ·: ' . 
t' • ·~•-~-. . . 
. . ,, 

•,i,•-

. . .. 
;• ,•,_: -~ ·~ -~i ,., .. . .. ; ... __ ._ .. _ . -... _ .. • ...... ,., .. 

. . .. ; 
--• .. 

-· , .. .. 

.. 
, .• 

·. ;,, .. 
,..,-- -~ 

.·,i. -

.. 

_, 

-to., .. 

.•-.. 

I .• 

. . •.-.,, 

: 

- .... 
•: 

- ~ '. - . -. 
. ....... __ .. ., 

···- .. 
·~·· 

.. .. . 
4/1_ ... . . .. 

'-:· " . .., 
. .. ~ ., .. . -, -~ ·­

·- -* 

... .. .,_. 
"'- -. ·. ",,_,, ... 

.. . .. -i ~ . . :_f!,._·:.) ~. -~ -"•~ I ,-_-~. ,; .. . . ·,.. '• ·, : :. ... ·, .. , .. . .- .\ ._ ..... -

I • - ·-••~-• •,•• •- • ••• • ,• ~ • - • • ,•,: : • :• •.' • • • • • l - • ••: : •' 
. - .- •; •: •,- • • I • •• ••• ~ • :, • • • • •• • ;' • • • ~ • • • - •• ,f "• ·••• •,~ • I -~-,,II ~·. ~... • ... •-· .. , ..... ---· tilf -,-

•• -· • • • •• • • ' .; .. ,... • ·\. :- If ··:- • • : • • ,. ·-•·.,. -..... •:- .. · .. • .. -• . .. .· .. . •.--•• .. • .. . ·1•-~•" "!•,- ,,,~ ,:"~ ,,. '!,.,.__, - • • -•• ' . .,,,-• • • • -· ,' •,_. .• •• .•, • -ll • • •,•.'•• ·••• ,,:f .'. • • ", •• •,-
_: . • • • •., • • • I ,-_•:. ·• •· •'• ,. • • • •: • • •", ••-~ • • • '(f, • .~.': ,: ; • • • - • •• ·• . . . < :• .:- .. '. ··:-. . ... ·: . :: '... -: . . ., . . . ';'· . ~-,',-:: :,,: .. , _,._,., __ :.'. 

f'·:'!! ~ .. ,-. -- ... f'_._ ,,. ~.-·,-~,-~~-.~'. .. _,. • • • - • ., ··•-·-. ··_ --··•-- .• •. 

,. IJ .. /< ,..,..,_,• ~ -p •• a~••""li-,:_ ... •• -~- •· .•:-~ }.: .. ~_--,. ~:-• 0 0 •• _,: • •.: .: -;.,,. ' .•• '•• -. • f J!!_• .--Id••:•_--•• ·•.-··""":•~~-~-,.,,,_-;~,•--•~ < > • • • • •••• \ 

•• ,, -, •••• :•·.: ·: •• : ··.: !1•, - ._·.. j -:: ',• ,,-- -4 .. '""· •:·· 
• ':~:···· !, ~- ••••• •::.-- •• 1. , .•.• •.. : .... : .. :.i.:; .·.,· 

- ••• ·• _:••.:\ • .. •:,•. tt-· '••• '; ',~,: .' .... ,. ,'-.,.,• •• ;•,1 I. •• ~•.,••,.,,'•. t•,,i',,;\•:· , -t •• ,t• V/,_• ,-,,,. 
!-"':•••_ .. ~:-~•.•.:_.' .. ••,::•:~• ·•:,·:,(,:,:.-::.•:::l~: •.. ".;_ ~' ♦ :•/·•.~>.~i::.,: ·:•ri:: ·••,.:;;f, • .,,;::•;?, •:; •:,:,; .. I_~ .•. 

, ... \ .: •• • ·~ _ •• •• •• , • • ..... If~ .. ,, _.,,.·-1.• •• • • ""- "f ·,f:_, ··1·• 
1 

.io • .. • • • " ' ••• • 

~•,. ••- !II ~• ./ •: ! I._\• .,l~t, • .. ,.("c• ~•, •:'\_-_,;• , •-•-

•• .,'-~· •• .......... : • • .:_ ':•. -.~ .. :,; • ._;~~ :.:;..~.~: .,;,'.•J;.•, •• -'f,. ._.-: • • • /·;... ··•· 

,-__. 
• • f - ,,. 

- , .. 
1-· •• 

. . -•- -

• ~.--"r- -

I---__ -· ·: . ·:· ~- . ~ ... -. -.. 
- ., cc- .- ~ -,.., ._ _, ,___ -.- . ~ %-,~ 

g: 

U
··, 

. .. . 

.. .,,_,,_. 

. - .. ,," 
-.. . . . 

._. .. , 
- .. .. .... 

. .. '. . . . ., -,., ~ 

' . , ._.,,,, ,,. 
·-. -• .-. :..,,·, 14" ~- : . • , 

• I 

• );f ' ; 

!~'44-

. 'IF-. 

•. 
.,_ -'•'• . 

j. .._._ - •• ::- : •. , / .'_ :· •• : ••• ..~. '• _-,. ·•..-:. 

lf # •• c·•-· ,.~~··•:><~-:••-
• ··.-. • ••• - : - •• < :.":.-.- ' •• ·?. •• . ➔--· 

.(• .. ~. r ..... 
- . ~ -,,.\~ -· • "••~··· ---·;-.·- ~i. , • ·•.-~-~~; • • ♦ "l I •~• 

I -.• •J••.~i-."J ~•. I .. •• • ••• ! 
.. • 1·;.* •• .,t •• " 

- .. ~-· . . . 
. . f ••• 

. . .... ; .. "- ~: . .. -,• ' . 
.-: 1. ·. • J '· l • 

·::•,,, .. ,~-
" ... ♦ 

'. ._.-· ~ 

. . 
' 

, . 
•·! 

f ~·. 

··.-· f • -•• 
i .• .• 

. •, •, 

... ... . . .. \ 

. . . ... 
• # -~· 

. 
• ··• I_ ,' .·•' 

.. 
.. . 
. ~ 
• 1 ~ 

·-

I' .. , ~ •• -

. .. . 
.1' , ~'--· ;_ •• ! f 

·.• I 
.-

. .. , 

. . . .. 

... 

:-, . 

.· 

.. 

. . 

' . 
• . ! f 

.. 
tf •' .. 

;.;,.,,,.,. . 

-_,-..{ ... 

•••• • .. ,!_i •• ..... .,,. .. ' . 

-. ' :·, 
.,. . 

.. 
• I 

·. 

•:• 

J •• • 

· ... . ' 
.. 

, ...• -, 

. -.. ,-, ' 
:• 

, • •e: • 

·., , 



•·.­u "'·i-- ... 

.. 

• 
ATTACHMENT II 

. SLUDGE MANAOBMBNT PROGRAMS , OF. THE METROPOLITAN WATER -_ = - - - - '. - - c - - - - - -- ~-• - - •~ - • d ~ - - - -• 

.RBCLAMATIONDISTRICT OP GREATER CHICAGO UNDER 
•... AO.:..CJ1R.-PART-503-···· 
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~~ -- ~ -... ~---~ _._. . _.- __ ~ .. ,. .... .. .:· ,. .. _ - ~.. "·--. .. ~. n ·•· _:_ . : ·>Mr. Michael J. Mi~u~k~. _ -2-·•: . . -... _-· ___ -· -~~~u~fy-28, '1994. -

■ · · .. · · ·. . : :. ·:·;. · ;~~j~~t.; "-.$1 dci~e •M;11a9.,ment .P;og~ ~;.: .ci{the. :M~i:r~~- . 
· H .. ,· . ,..: -.· ·· _- -. · · .. · p<;tlit.an.· _Wa~er· ,Reclarnation.~·.Dist-ri-ct·.(if - . . _ · ~ · :.>:·:·.· · · . ·. :· ·-·.Greater ChicagQ Under-'!10 ·cr.R ·Part SQJ .. . · · · :-· 

:·· .•• _;·,·· !, •. •• •• :·•". :._:·.;.•-·.,:._ ·:.·-·:,·-· ... · .. ..... ~ 

.... ; · .. ;~ :.-·· ;-,'.>>; . ;: : < . ,Fu1,tqn:courity ;uiii,oi.s .~·ite .: .. ·. ·, ·'7 .... _.: :_. ·.· .. •' . ... . . 
~-- . ., --.·_. ·., --,-."_., "'--~"'_--. ..__ .. : .... · ...... -.. _--- - .. -.- ... - - - ··- ·_·._·-_._- _. -_- .. ~-·· .. ·~. '- --··-. . :-~- · .. · I: ··:_·._ ' .. -:: . ·. : The Distri<?t co!1siqe~s- :the· ·=app.licatio11-:.of.: sewa-ge· :sludge·.·· -: · .. ; ·.­
.. · ·. • .•: ·:·at its:.J'~lton_ County, .I.l_l1qoi~. s~te _t9_:·be under·: 11 tand .1\ppli~ ::··:. : _· .. · 
.·· .. . • .. cl)tion .. ,sl!et!on .,. ( sµbpart . B) , of: tlie.• ,Part 5.03 ,Jtegul,atlons ~·. .. . . · . . ,~<' ··: .-.r,•• • );;ewagi slud9°tf:1s appi:t~d-= :·at. ·.=rt1tes.; .. apprbye~ '.by'~ne···~·lllnois•~: .. ,-• .... ·: .. ; .. 

I ·. : · Environmental •Proteottc;,i:i _Ag~ncY'.:. ( IEPA) _. :£or; r(tclamation. of· : . · ,. ~ . ·. 
·. · ._, :disturbed'.i,tri_p-mine _spoils· •. · Under ··the·.current permit -with- .. : .: 

; ;-.:. .·• .-the. :rBPA·· ('Permit! No.. 1993-$f;-429~ .. •·issued. December ·.3 1 • 1993·) ,· · •· · ; · ... _ 

I ... ·.·•·· .... · .. :.: ·. .. ····.S.ew.··a. ge .. slu. dg. e .. l· s-.. ··.b.ein· .. ·.g. .appl .. ie·d· ·. ··a·t···· · an .. !'-9!-"opomi .. c :.r-.•at~ ~t .. o .. · .. su.ppl. Y.. . .·. · _· ··. . ~ ·;. : .· ·· .. _.nqt~ie.nts. f_or_-.~~od~~tiye .. ~r()p l'iel!,l~ •. · : •· ;•~: ..... -.. _. · · .. :-- -· : .~:,•_: ... :: .: . ~-- ,_ 
.• -~ - . - - ~ - ~ ~ - _ - i * _ - - '_ _ • • -~ - • ./' " •: _ •. • -_ _ l _ _ ~ -= " • " _ · - t_ _ ,. _ _ 4 :- - • -. 

. · .. ; .. •. :. . . · ... ::sew.age· .. s~l1.td9e · apt,lied .. af·,·_. :the : "site /'Will: cciritain ·ni~tal" :" :~ .: 
I .: :. ·. cenceptra,:ions b~lqw the ·· po~l-lutant · 1imits·.: established' _. in·: •. :, · .. · . 

· ·.·.. -'?able· 3 of'Part.·503.1.3,. ·sl)bse.ction-b(3) .. of •:the.regulations·.:.;::-:- . .-
. .~ ~As·. a result.; ~he fart 503 CUJRµlatiV'e. pol'lqtant. limi'ts . ..in• ~a.:. .. . -'· .. .' · .. 

,,. _: .. • ble 4 ·of •Part ·,S03 .~3:~:substation ·b.'(-4) . w3,:1.i· n"Ot 'apply."to•,-future. .. .. : 
: .. : _·: _; _i?I?li~~~~~~~}>f :~e.wa~,.:·:~l.~P.:~.:·f~::1:~.~·-:FJ:ll~~n ... ~.~~~ty ~-~·~t~•: ./~:···: <.:·. ·_: : 

· · )· : :· ··; '•:-, ::Sewag~ ··slu~ge:.a_ppli'ed at• ;the ':.t_ul::ton.\~QU~tY,:..:slte Hw1i1 tfai,:~::. \ _: .' 

I. .. :. . t , •• -!exceed tp!3: Class
1
.-..;.a t. ... patbpg_en :-. -r~guireJn.e;Pts ;.t>y.:;con!!~r~~ti vely· : .. :· . . : . · ; · 

• . - • · . achieving: operat ng t,a,mperature·:an.d· .... .detent:l,on:::.tim..es.:.ini:e"cess. · · . · · 
· · . . : . · ·, :i,f·. the .. : P.art. , .. 503 .:uma~robic 1. :d;ges.ter.--.:np.e'r.atipgl.~.eqqirem~nts-: .... ; ...... ·; .. 
' ·- •,.~-.---.·c;··<· •,JS& ~-3 • 3~~3) f--;:,C:~:: :_;; - · ;• ''. ';, • ;•·-,•--· ~;-~·" :: ,,;· ,;• · ',•.' ·,: ·· :••: •::··• ·_., .. -~-~ ; •~ .,_. • ;- •: • •, .: ••:: • ,:, , 

1 .. . ·. \<:/ .'-~ ~. "l'h~··Part:: ~0°3. ·-~~~t~r ,•'at\~~action'.·~edu~ti~n :re·~~i-rein~h~$. ·. ·: ... , , "· · 
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. Ff B 11 2003 . @~i@~~~l 
. ··.· . .· . . . . .· s·tA1 £ OF ILUf'iO!S 

. BEFORE THE ILLIN()JS POLLUTION CONTROL BOARD>lluuon Control Beard 

. . 

IN.THE MATTER OF: 
-- _; - -_ 

) 
) 
) 
) 
) 

PETJTIONOFMETROPOUTAN WATER 
RECLAMATION DISTRICT OF GREATER. 
CHICAGO.FOR AN ADJUSTED ST:\NDARD 
fRQM 35111. Adm. Code 811,812 and 817~ and ) 

) 

.,"\ 
AS 03-1..,-

.·. MODIFICATION OF AS 95~4 
(SLUDGE APPLICATION) ~) 

) 
) 
) 

(Adjusted Sta11dard• Lind) 

' -=-_ -=-~ ; - - -

No\V comes the Metr~politan Water Reclamation District of Greater Chicago 
·- - -- - - - . - -

. (0District,.),b)tds AUomey,Michael G.Rosenberg, andpursuantto Section I0J.306·of 
_- -: .- - - _, - - - - -

. the Illinois Administrative Code, 35 flt.Adm. Code· 1 OJ .306, the District requests leave 
. - _- ~ - . 

to incorpowtf; into the instant proceeding ccrtuin materials filed in .Docket Number AS 
---- - -=-

95-4, Jn support hereof, the District states ns follows: · .. 

1. rn AS 95-4;0 the Illinois,. Pollutfon Control Board ("Board'') granted the 
- - - -

pistrict's request for an adjusted stand~rd from the Board's rules of gellcral applicabiHty 

. · found at 3s lit Adm. Code 81 L204. SJ J.3J4(c)(3), 812.313(d), 817.303 and . · 

8l7.410(c)(2) and (3) for use of soil as a final cover at landfills in Illinois. The rccordin 
. - - -

. . 

AS. 95~4 consisted. of more than 350 pages, and included. an in~dcpth discussion of the .. · 
. . 

Districts operations as well as a thorough explanation of the technical and legal 

justificationsfor the District's request. , 

. 2. r nthe instant adjusted standamJ proceeding, the District is requesting a 

modification of AS 95-4. Much of the infonnation required to be provided in this 
- a ~ - - -

. . 

proceeding was alrcacly suppUed to the· Board and relied upon in granting the District the 

reiiefsought in AS 95-4. No one qu~.5lioncd the authenticity, credibility or rclcvan~y of 
--" - - -

the 1natcrial submitted in AS 95 .. 4, The material facts contained inthc District's Pctitio1r 

in AS 95.4 arc the same, except as noted in the instant Petition. 

-= +e _- -



- 3. In an effort to limit the record in the instant proceeding and to avoid 

redundancy, the District is requesting that the Board incorporate by reference into this 
- -

- - - -c 

proce_eding the Petition and attachments thereto filed by the District in AS 95.:.4_ 

WHEREFORE, the Metropolitan WaterRedamation District of Greater Chicago, 
- -

P_ Lis __ -_u_ ant to 35. UL Adm. Code l 01.306, req1_1ests tha_ t the Board incorporate by referepce 
-- - -

- - - - -

into the.instant proceeding the Petition and attachments thereto filed by the District in AS 

- -

: DATED: February 1.li, 2003 
- . -

-; - - _:-

"Metropolitan Water Reclamation 
Dislrift of Greater Chiijago -. -
MichaetG. Rosenberg 
Ronald M. Hill 
lOO East Erie Street -
Chicago, Illinois 60611 

· (312)751-6583 • -

_ Metropolitan Water Reclamation 
·_ District of Greater Chicago 

Michael G. Rosenberg, Attomey 

THIS PILING IS SUBMITTED ON RECYCI,ED PAPER 



BEFORE THE ILLINOIS POLLUTION CONTROL BOARD 

) 
) 

PETITION OF METROPOLITA1'fWATER ) 
. RECLAMATIONDISTRICTOFGREATER ) 
CHICAGO FORAN ADJUSTED STANDARD ) 

.F'RQM 35 Iii. J\cfm. Code 811,812 and 817 } 
) 

·. (SLUI>GE APPLICATION) ) 
) 
;, 
) 

AS95A 
(Adjusted Standard - Land) 
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PETITION OF THE METROPOLITAN WATER RECLAMATION DISTRICT 
.· OF GREATER CHICAGO (DISTRICT) FOR ADJUSTED STANDARD 35 ILL a 

ADM. CODE PARTS 811, 812, ANP 817 (FINAL PROTECTIVE LAYER) 

Introduction 

In this petition before the Board, the. District asks the 

Board to grant an adjusted. standard so-that the District's 

sludge material can be used at nonhazardous waste 

in lieu of soil - material for the top protective -

final cover to support vegetation.* 

standard for final protective layer 

places wlthin the Board's regulations at 35 

and - 812, and 817**. '!'he District's 

aOard's landfill rE?gulations. addressing finalc·cover 
the t:erm "final protective layer" to identify the top 

fcrr: vegetative. growth that .is applied over a second 
--... l_~W'- p_e~eabi_;t i_t-y~, -" -J..ay~r ~ __ H9w~:v~r-, -wh~-~~ _- t~~ie ~-s- no -
secon<l le>w-•permeabill ty layer· required, as is the case with· 

' inert waste landfills and the steel and foundry potentially 
µsablewast_elandfills categories, theregul.ationsuse th~ 
term flfirtal cover" to .i•de~tify the top cover for vegetative 

.g.re>wth. II). .-that the top f.inai cover fo:r.:: vegetative growth 

.is .for protectiv.e purposes in both instances, the term. 
llfinal protective layer" will be -used throughout this 
P€!t°i tj,on. ··- - ·· -

**The ·_ Board adopted ·.- the proposal of the steel and foundry 
industry (R90-26, Docket A) as a final order on July 21, 
1994,-and it became effective on August 1, 1994. The steel 
and foundry amendments establish a new Part 817 for new. 
classes oflndustrial landfills. These clas$es contain 
cover_· provisions .that proviqe for the soil material stan­
dard essentially like that found in Parts 811 and. 812. 
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petition is procedurally consistent with the Board's August 

26; 1993-order in the Petition of Conversion System Inc. for 

Adjusted Standard from 35111. Adm. Code Part811 (Liner), AS 

93-4 (also see Board Order of August 26,.1993 for companion 

Petition, AS 93-5). 

FINAL PROTECTIVE LAYER 

For final closure of most nonhazardous waste landfills, 

operators must place over a low permeability layer a top 

protectivelayer capableof supporting vegetation.> For 

landfill1:1 accepting only inert wastes, or thc,se ac­

steel arid fou1:dry industry wastes classified as 
- . 

usable, no· low permeability layer is required; 

.final protective layer is raguired. 

top final protectlve layer serves a number of·func.;. 

will be (liscuss_ed - in detail later in this peti-

:Norma11y, soil suitable for grow!ng vegetation is 
- - --- -

the si·te. The District asserts that its petition 

that· its air-dried sludge w.ill perform all J:"egu­

functions. egually as well as ,soil. 

-Back9:round 

DESCRI!>TION OF THE DISTRICT 

The District is located within the boundaries o~ Cook 

County, Illinois, and serves an area of 872 square rnlle_s-. 

The area served by the District includes the city of Chicago 

and 124 suburban communities with a combined population of 

5 .1 mU.lion people. In addition, a waste load equivalent to 

2 
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4. 5. ~illion people is contribut:ed hy industrial sources. The 

District, on a daily basis, treats on the average about 1500 

million gallons per day (MGD) of wastewater. This wastewater 

treated at the District's seven water reclamation 

piants (WRJ?s). 

-The processing of this large volume of wastewater pro­

duces acorrespohdingly large quantity of sludge which must 

In any given year, the District generat;es about 

tons of. sludge at its WRPs: 

The District, like· most ... TilUn.icipal agencies treating 

management of itssltidge isoneof 

functions which it mustperform. Factors 

sludge prociuction, escalating fuel costs, 

air quality cont:rols, and i;mited l~nd avat·1Jlrility have re­

of available options to the-District for 
" ,- -. -

. : 111anagiiig itt:1 sludge. 

FRAMEWORK 

The United states Environn,ental ··· Protection Agency -
. . . 

- -- . 
- - - - -- -

{USEPA) has receritly.-prdmulgated two sets of regulations_ that 

are.relevant to.the use of sludge for the top final protec-­

layer. 

First, the USEI.>A+egulates the type of materials-which 

may be used a·t nonhazardous . municipal solid waste landfill 

facilities (MSWLFs) through its RCRA Subtitle D regulations 

at 40 CPR ~58, d~iteria for Municipal Solid Waite Landfills, 

eff. October 9,· 1993 (7-1-93 edition). These regulation.a are 



no barrier to Board consideration of .the use of District 

sl1.1dge. •·· While the closure criteria (Attachment 1) first pro-

vides for 6 inches of earthen material for the erosion layer, 

a.t Section 258.60(a) (3). p. 371, Section 258.60(b) (2) ,. p. 

states: 

IIThe Director of an approved State may approve an 
alternative final cover design" that includes: An 

·erosion layer that .provides equivalent protection 
from wind and water erosion as the erosion layer 
specified in paragraph (a) (3) of this section." 

Next, the USEPA promulgated its final Part 503 Regula­

tions for "the use and disposal .of municipal sludge on 

February 191 1993, with .compliance with its provisions re­

·. quired by February 1994 (Federal Register, February 19, 1993, 

Vol. 58," No. 32). Although Part 503 does not regulate the 
.. _- -

.·• use of municipal·. sludge for the final protective layer at 
nonhazardous' waste landfills,. in the Preamble p. 9258 . 

- -~ 

(g~c1.chment 2) , the USEPA specifically endorses the use of 
. . 

slt,dge as a cover . material in nonhazardous waste: 

landfills for support andenhancemeritof vegetative growth: 
-, --- - -. ' 

"While the use of sewage sludgefor.beneficlal pur-
poses is primarily related to farm and home garden 
use, tise of sewage sludge to aid in the growth of a 
final vegetative cap for municlpal solid waste 
htldf ills is also considered a beneficial use of 
sewage sludge and should be encouj;'aged. By.taking 
advantage of the nutrient content and soil amend-
ment character;i.stics of sewage sludge, a vegetative 
coyer or cap can be quickly grown to facilitate the 
municipal solid waste closure plan. 11 . 

. The District notes that there is no State regulatory 

counterpart to USEPA' s Pa.t't 503 Regulations. 
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■ 1 
STATE REGULATORY FRAMEWORK 

Presently, the Board's exi"iting regulations in 35 Ill. 

Adm. Codes 811, 812, an.d 817 do riot allow District sludges to 

be used for the final protective layer or at nonhazardous 

waste. landfills. 

purpose. 

Only· soii material is stated for this 

- -

In April 1994, the Board received USEPA approval of the 

amendments it, adopted to conform - to Subtitle D re­

Thus, the Board's regulations became enforceable 

under Sµbtitle D. The Board's already existing requirements 

finai protective l!:lyer did not need Subtitle D 

confo·rming amendments. Again, as noted above, there is no 

barrier to the Board grant of an adjusted standard. 

- - -
- -

Summary of Adjusted Standard Relief Requested 
- - - -

- - - --

Th~ Dfst~ict seeks adjusted standard approval of 

product as- an innovative technolc.g!' for 

at nonhazardous waste landfills. More 

the Pistrict seeks an_adju!3ted standard for use 

sludge in the· finar protecti.ve layer supporting vege~ 

- as opposed to the low permeability layer. 

The bisirict noees that, in its first ~raft earlier sent 
. -

to the Agency, it had included a requ~st - now withdrawn -

for Board approval of an adjusted standa_rd for intermediate 

cover. _· The Agency challenged the need for prior Board ap­

proval, asserting- that, like daily cover, the regulations 

allow the Agency to make such decisions through the permit: 

5 



_ process. In response, the District pointed out the incon-
-

sistericies between the imprecise regulatory language for 

intermediate cover and the clea.r regulatory language for. 

daily cover giving the Agency authority to approve alterna--

tives to soil. The District was also concer11ed about the 

Agency evaluation of its product in the future 

a landfill operator's permit or permit 

applic:ation: ._- However, after discussion, the 

,agrE!e not to pursue•- this issue, and the Agency 

satisfied that the use of: District sludge, as compared to 

for intermediate _ cover presented no _addi~ 

- - - .-_· -

The- District believes that the performance· of fts air-

drfed sludge fu11; justlfies- its uQe as an alternative to the 

·. pf~~ent st;and~rd specifyiJ?-9 soil material in the regulations 
. . 

general applicc1billty. 

_ The Dis.trict sees no· facility-specific or 
_- . - -

limfting.factors that must 

its ab:-(lried sludge - any more than is 'the case with the use 

Indeed, as noted earlier, the_adjusted 

-otandard.refleota theatatement in the preamble of the :recent 

USEPA Part 503 federal sewage sludge regulations, which ex­

a beneficial use the applioation of 

cap. 

The District has r.eoeived many prestigious awards for 

innovative wastewater treatment and sludge management 

such well-known organizntions as the American 
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Society of Civi1 Engineers and the USEPA.- In 1974. the 

American Society of Civil- Engineers presented the District 

with an award for the Fulton County Project, and in 1991 the 

USEPA-presented the District with a special award for out­

standing contributions and leadership in the beneficial use 

of sludge. Attachment 4 lists these an<lother awards and­

recognitions received by the District from these organiza­

tions and others • -

While the District's request of - the Board to use its 

the above requested application representtJ another 

technology, such.use 18 not new. District sludge 

used for some -time at - -landfills for the final 

well as daily: cover. 

Jn explanation, under the Board's -- old Part 807 regula·:-

tion$, .. the Agency was authorized to allow the use of suitable 

f<>rdaily, intermediate, and final cover, 35 Ill. 

807. 305 (a) ,- (b). (c) • What haa changed is that the 

through_ 815 and 817 regulations now no . 
provide for Agency-approved -alternatives to soi\ Jl\il..;. 

tor final cover. This decision - to ··approve 

alternatives for the final. protective layer is now reserved 

to the Board. -

Also, we note that, unlike the single mention in old. 

Part 807, the soil material -requirement in the new landfill 

regulations, from which the District is requesting relief, .ia 

essentially repeated in the final cover requirernents in each 

of the newly creatjd classes of landfills, 

7 
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The sections specifying soil material, are: 

Final Vegetative Cover. Section 811. 204 (inert waste 

landfills), Section 811.314.(c) (3) (putrescible (MSWLF)/chemi~ 

cal waste landfills), Section 812. 313 (cl) (permit appJ.ication 

for putrescible (M'SWLFl/cl1emical waste landfill}, and Section 

.817.J<>3, (steel and . foundry potentially usable waste land ... 

· .. fill's); and 817 .410 (c) (2) and (3) (steel and foundry low risk 

The Dia'trict emphasizes that< it• is not requesting any 

than•to.perinit its sludge material to be used i~ 

.... ......,,_..,....,.._......, ..... m .... a...,....t_e..,r .... i_,a_l. It is not requesting relief from &ny 

design or performance.expectations, such as 

vegetative. support, ·erosion control, pro­

the final low•. 1,l8l=l(,eability COVt, - :rom free~ing,. 

compaction, leac.hate effects, a ti. adaptability to 

includiugpublic access, 

-- _- -, 

consultations Wi~ the ~~'!('?l:. 

1>fstrict earlier had sent l' ~raft of ito proposed· 

to the Agency, follm,ed !,y wri tton exehanges and a 

District with Agency staff from the Piviei<ma 

Pollution · control, and Lega\ Counsli. By· 

letter of March 21, 1995 (~ttachmont 3,_p. 1,2), the Agency 

stated th.at all of the Aqoncy'o techni~al concerno have been 

. :resolved. However, the Agency also asse1:ted that it is faced 

with procedural problemo 11 uniquct1 to the District'a adjusted 

standard and the taak of administering it, rmd :ht going to 

·U 
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I. 

'· ;:._- request Board guidance. While the Agency noted that the 

procedural aspects of i.ts letter were not fully detailed. and 

thus dicl not request a District response at. this stage, the 

Distric..._ feels that it is important that its disagreement 

with the Agency's position be expressed now. The District 

believes that the imposition of added procedural hurdl.es, 

which the District believes ar~ unsupportable; would threaten 

to.sink the District's efforts to markets its slu.dge to land­

fill operators for beneficial use as the final top protective 

layar to support vegetation. The District would intend to 

·. later .request leave to reply . to the Agency' a ?ost-f iling 

1\-t the outset~ the District strongly asserts that, if 

Board approves a petitior1 of the District for an adjusted 

the contents of tha.t Board order, aa with any Boar<'. 

specifies with .what the District muat "e9mply. 

Accordingly it ia the Board ox:der that constitutes the Dia;,. 

trict~s authorization to market its complying sludge material 

direQtly to landfill operators fur their use aa a final 

· protective cover aa an alternative to soil material. · Next, 

cit is the 13oard regulationa that dictate the final protective 

I • ··cover design and performance requirements, in 35 Ill. Adm. 

·code 811 and 817, with which tho operators of both permitted 

I. · t1nd unpermitted fa.cil,l.tiea muet comply, except that now the 

I 
I.·· 

reqUiremento wo.uld b,, the snme f,:,r both Diatrlet sludge and 

·soil material.a. Most . iroportant, the l,mdf ill regulations 

already specify the procedures the operators are to initiate 

9 
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when filing the Board's order with the Agency. They are 

contained in the procedural requirements of 35 Ill. Codes 813 

and 815 for permitted and permit-exempt landfills, respec­

tively. There is no provision for any new layer of Agency 

requirements,· procedural or otherwise. Further - and as this 

petition makes clear in contrast to most materials, the 

District responds to already-numerous ·federal and State pro­

cedural requirements that provide the long·-standing assur-

ances of quality. At the State level these assurances are 

evident in the District's reports to the Agency's Division of 

Water Pollution Control ·in the Bureau of water, copies of. 

the District is prepared to make available to the 

Division of Land Pollution Control in the Rureau of. 

if that Division so desires. Consequently, the Dia-

believes that it is inappropriate for the Agency to use 

the District's adjusted standard petition as a vehicle for 

seeJd.ng 11 claiifloatio11" regarding ita procedural/adminiatra­

problems. . 
The Agency identified one issue in ita letter that par-

t.icularly warrants some further comrrttmt. The issue concerned 

what procedural requirements "will be placed upon Sec. 21(d) 

permit~exempt facilities if they want to use District Sludge 

in place of soil material for final cover." (Agency March 

21, 1995 letter. Attachment 3, p. 1) . 

During the proceedings on its proposed landfill regula­

tions, the Board has already directly addressed the question 

of how onsite permlt-exempt landfill facilitJ.es might proceed 

10 
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~ Lf desiring to use alternatives, and it does not include the i:· 

(t-r?- --
i~posltion -0f n~w procedural requirements. The District i~ 

referring to the Development, Opeiating and Reporting Re­

quirements for Non...;.Hazardous Waste Landfills, R88-7, (June 7, 

1990), Proposed Rule, Seco_nd Notice, Board Opinion at p. 6. 

• Page 6 of th.at Opinion is contained along with the Agency's 

in Attachment 3, p. 3). 

In its opihion the Board noted that this is not a new 

for permit-exempt operators, except that it is larger 

landfill regulations. The Board made quite 

clear that f>ect~on 21(d) of theAct makes the permit-exempt 

operat.oJS responsible for the use of ari alternative, while 

t.here may be a greater risk to the ·operator of 

if-the choice fails. This is in contrast to the 

aAgertcyjs up..;;front administrative . role . in a permit setting. 

then listed some options the landfill oper~tor.may 

to cUtilize, depending on the circumstances .. one 

was to seek an adjusted standard. 
-

The J>istrict'spetition for an adjusted standard is not 

consist•nt with the Board's opinion, but is also an even 

beneficial option whose .benefit~ are not, we note~ 

only to permit-exempt facilities. The Pjstrict, in 

grant of the adjusted standard beforehand, can pro~ 

front assurance bj the person responsible for the 

of the product that it can be used safely. Given 

that the Agency has no technical concerns with th~Distrlct's 

proposal, and that ther~ are no facility-specific limitations 

11 



to the use of sludge by the landfill operator, the District 

-_ cari. only conclude that the Agency is in fact struggling, as -

it has. for so.me time, to find a way to cope with the frustra-­

t.i.ons flowing from the Act's Section 2l(d) exemption from the 

permit requirements for onsite facilities. The District's 

· p~tftion presents nothing -~niqu.e in this .regard, and should 

used as a - vehicle for attempting to resolve what the 

is bad law. 

reguiations-.have already -imposed reporting 

permit-exempt onsite facilities. -Beyond· 

District.believes tha.t the Act does not allow the 

•
1administer 11 - the onsite facility operations_ any 

-: _-_ - -, - ,_ - -

.-_ diffex-~ntly under.a Board-approved - adjusted standard than it 

.the l.andfill fctcil.-ity to use soil._ 

- .. 
- - - - - -

-_ :rnformatlonal Renirementa From 35 Ill. 
- __ - . Adm. Code l 6.705(a) - - (1) · .- .- .·_ .· · 

STANDARD FROM WHICH- AN -.ADJUSTED STANDARD IS 

stand,p:<,'l frpm which an adjust,ed standard is sought 

thetise Of soil material in nonhazardous waste land-_ 

protective layer. Unlike the formerly 

applicable provisions of 35 Ill. Adm. Code 807 (old Part 

807), the nonhazaFdous waste lc;\nd_filla are now divided into 

_Consequently, the - soil mated.al standard.is re­

various sections of 35 Ill. Adm. Codee 811 and 812, 

September 18, 1990, ·and 35 Ill, Adm. Code_817, 

12 
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effective August 1, 1994. Please refer to subsection {f) for 

further explanation. 

Final Protective Layer.· The following sections of the 

BOard regulations contain the standards for the final pro.,. 

811.204~ :inert waste landfills~ tecti~n 

81l.314(c)(3) Putrescibl'3 (MSWLF)/chemical waste 

landfills; Section ·. 812 .. 313 (d), permit application 

.py.trescible (MSWLF)/chemical. waste landfills); 

817.303, . steel and foundry potentiall:y:. 

lar1d~il;.ls; and Section 817. 410 (c) (2) 

(3), steel and foundry low· risk waste 

·. • · l.aricifiJ,i~. 
·.·. •. j p;q,<10t.,{b) 
~(b)· ··•~. ·•·· INDICATE WHETHER THE . REGULATION OF GENERAL 

APPLI9ABILil!'Y IMPLEr-,EN'l'9 ANYOFTHE REQUIREMENTS OF THE CLEAN 
.. WATER. ACT;. SAFE DRINKING WATER ·ACT, CERCLA, CLEAN Al:R ACT, OR 
.. ·STATE.: PROGRAMS . CONCERNING RCRA, UNDERGROUND 'INJECTION 
.• CONTR.OL, OR NPDES . 

As required oy Section 22.40 of the Environmental Pro­

Act, the BC>ard's. landfill :regµlations were amended. 

16, 1993, R93-10) at 35 Ill. Adm. Code 

814 to implement the requirements pf RCRA, · 

subtitle D and 40 CFR 258 (Gubtitle D). These amendments 
. . 

regarded Municipal Solid Waste Landfill Facilities (MSWLF), 

classified by t.he B6ard 0 as putresciblewaste landfills, 

Subti\:,le D · 1:egulations do not apply to the Board's 

or inert waste·· landfill regulations.) The Board 

USEPA Subtitle D approval by letter on April 14, 

13 
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1994. The soil materic:..l standard for which the District is 

requesting .an .adjusted standard was not altered by the 

Board's conforming amendments in R93-10 to implement Subtitle 

D. 

No other federal acts or state programs were implemented . . . 

- - - -

the Board's landfill regulations. The District notes that 

its adjuste<t standard, while not covered by, is nevertheless 

compatible with the sludge regulatio_ns of 40 CFR Part 503, 

amendments_ in 40 CPR 257, · and 403 of the Clean 

which tliere •-- is no. state counterpart); Federal 

Realster, February 19, 1993, VoL 58, No.~ 32) . 

· ... _ -~ [()L(.lfO Glc) _ _ 
.-186. '105 ( c}-:-'- THE LEVEL OF JUSTIFICATION OR OTHER INFORMATION 
.ORREQUIREMENTS_SPECIFIEP IN THEREGULATION.OFGENERALAPPLI­

-_ CABILITY OR A<STATEMENT THAT THERE IS NO SUCH SPECIFICATION 

Tlie regul.ation of general applicability doef3 not specify_­

:Justification, - or other·inforination or require­

the soil material. standard for "'hlch the -

District ls rE!queating an adjusted· standard. 
-- . (64,: do ~.· lei) - -

106 .;J,6'5(d) ~- DESCRIPTION OF PET!TI,ONERS ACTIVITY 

General Description of.- The District. The District is 

located within the boundaries of Cook County, Illinois, and 

serves .an area of -872 square miles. Th,e area served includes 

- the city of ·chicago and --_124 communities"with a population of 
million-people. In addition, a waste load equivalent of -

million people is contributAd by industrial sources, 

making the total population servet: oy the District equivalent. 

9.6 million people, Obviously, such a population 
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in concentration and th.e attendant industrial.- and commercial 

,,, ___ . ___ , fi 
enterprises require a complex and extensive wastewater col-.-

lection and treatment system. In the case of the District, 

this system is comprised of seven water reclamation plants_-­

and 9ver 500 miles of intercepting sewers. The District, 

since its inception 105 years .ago, -has been at the forefront• 
- -

of using up'"'to..;.date __ processes and facilities for wastewater -

treatment.and sludge management. 

The Dis-
- - -

WRPs aredesigned-t:qremove the soluble and insoluble 

matter 1·n wastewa.1:.er __ in - an efficient and cost-:­

- The final discharg~ from these WRPs 

exceeds the effluent standards of the Board. 

wastewater treatment c;,perations that are 

purification. p:rocess are generally classifiea 
- ---c - - -

·a~pretreatment, primary treatment, secondary treatment and 

waste treatment. -

The District operat:es seven WRPs that range in size from 

MGD (Lemont WRP), to the 1200 ~ion (Stickney WRP) . A 

of the c:iaily design flows for each of the sevenWRPs 

as follows: 

1. Lemont WRP, located in Lewont, Illinois, has a 

design capacity of :L4 MGD, 

2. James c. Kirie _WRP, located 1n Des Plaines, 
C 

_ Illinois, has a design capacity of 72 MGD, 

3 . -_ John E, . Egan . WRP, - located in Schaumhurg, 

Illinois, has~a design capacity of-30 MGD. 

15 



4. North Side ·wRP. located in Skokie, Illinois, 

haS a design capacity of 333 MGD. 

5. Calumet>WRP, located in Chicago, Illinois, has 

a design capacity of 354 MGD. 

6 •. ·stickney WRP, located in Stickney, Illinois, 

has a design capacity of 1200 MGD. 

7 •. Hanover J?ark WRP, located in Hanover Park, 

Illinois, has a design capacity.of 12 MGD. 

Generally, initial treatment at theseWRPs consists of 

coarse and fine screens and grit chambers. foilowedbyprimary 

settling tanks.· All seven WRPs · next employ the activated 

for secondary treatment.· Tertiary treatment 

·the John E. Egan and Kirie WRPs using dual 

filters, while the .·· Hanover Park WRP emj1oys s_ingle 

filters. The final effluents from the Hanover Park, 

John E.' Egan and Kirie . WRPs are first chlorinated and then 
~- - . . -

~ - -

dechlorinated befo1:e discharge. 

Management. Processing · wastewater is not the ·· 

aspect of. wastewater treatment. • Another equall.y im.;.. 

· is managing the sludge solids from wastewate:r.· . 

· treatment, The District generates. yearly about 200,000 dry· 

of sludge. 

Although each WR? handles its sludge in somewhat dif­

ferent ways depending upon local. factors, the District gen­

erally processes its sludge using the following sequence of 

unit operations depicted in Attachment S. 
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1 . · Gravity Thickening 

2. Centrifuge Thickening 

Anae.robic Digestion 

Centrifuge or lagoondewatering 
-- -- -

Lagoon.storage 

Air---drying 

at the District begins with the con­

c:entrati<>ncof primary and secondary sludge in gravity concen~ 

.trationtanks. The sludge is then anaerobically digested in 
- '. - -,- - .- .-

"heated (9Si :l: 10,;) -high "rate digesters for approximately 20 
-_ - - -;:- <,_-_-- ,:_~---_-__ > - ---_ - ·:_'_:_-/ _- '- -·~ 

days, to:~eo\c::e odor>potent:.ial· and destroy pathogens. After 

- ·a~aerobiC~1Jestton, the liquid sludge (approximately four 
-,_ -- -- - -

perc~ntsplldsl is ei.th~r mechanically dewatered using high 
- - - :.c_- -~ :,-c:- _- =; --•-- - - _- :~ •- -- " a •- - - =_ -

speedcen~riftige!~"toa.p~,:oxi.mately 25 to 30 pei:-cent solids or 

·1agoone.d dewateiecl. to produce 15 · percent solids; Both the 

li4'iidsiudge and the dewatered ceri.t:rifuge sludge-is stored 

.'ln.,lagoons to reduce"~ its odor potential and further destrQy 
- - - -

· ·~• ;;:~llogensO stored in lagoons is air"'."dried on . ·•. 
using a mechanical agitation pro-

accelerate drying and further reduce pathogens. All 

a3::r;·clri~ sludge has a high solids content of about 60 per­

soil--likeln appearance, ·low in pathogens and higll 

plant ·nu.t>:ients • 
.. 

Sludge Utilization · Bf ti_-..,:;,.c]?_istrict. In general., the 

CDistri-at "Ultimately utilizes the majority of its sludge as ca 

amendment, or soil aubatitute. After years 

of planning, the fol.lowing are the options wfiich the District 
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presently has chosen for· final disposition of its sludge 

product: 

1. Sludge Application to Land in Fulton County, 

Illinois. 

Sludge Application to Land 

WRP, Hanover Park, Illinois. 

at the Hanover Park 

. . 

~ - --- _: - - -

Landscaping at .·Di.strict WRPs. 

Distribution to 'Large-Scale Users for Land­

scaping Purposes (e.g., ~nderwriters Labora-' 

tori es; Worth •. Park Dlstrict, Russell. Road 

·for the . Illinois Tollway Commie-

Lay~r for Landfills. 

Cover for Landfills. · 

at Fulton Countx. The.· Dfstrict' s 

is the embodiment of the concept .of · 

of · municipal sludge. Not only is . · 
-_ -: _-_,' --

th~ sl.udgeused for its fertilizer value, but at the Fulton 

Cqunty site this sludge has the adC,.ed benefit of reclaiming a 

. ·- previously strip-mined fllte. 

-District currently owns 15,528 acres of mostly 

land in•.· Ful_ton County. . Today,. approximately 

of this land is receiving sludge application, and 

is currently growing row cropaauch as corn. Previously, the 

capable of only producing livestock pasture. This 

in p:t·oductivity waa due to the organic matter and 

·nutrient content of District sludge. No. adverse im12aot·.on 
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surface water and groundwater quality has been observed at 

from long-term sludge application, over the past 22 

Hanover Park WRP. The Hanover Park WRP contains a 120 

farm'which utilizes the sludge production from the 12 

.MGD Hane>ver J.>arkwast(:!water· treatment processes. sludge is· 

applied at the farm,. which ·1s· typically planted with land-· 

scapi11,gma.terialssuch as trees" and ~hrubs. The applied 

produces excellant plantings as a result of its 

matt:er, and>nutrJent content. 

Dist~ict sludg• is rou-

mainly for landscaping purposes, 
. . . 

. . 

Illinois permitted~ program(Agency Permit No. 1990- · 
.. . 

. ·. . ... · referred to as controlled solids Diatribution. ln · 
. .. 

t:his•program, sludge is given to private users as a soil · 
- - _, __ . -- -- --- ~ _, 

= . --

.amendment ·and fertili~er. The sludge ·1s used by such varied 

partlesas pa~kdlstricts: and other units of local govern­

ment., industrial complexes, and commercial developers. 
_-_ . -_ -

of District WRPs. 'rhe District's WRPs and 

have been undergoing extentSive landscaping 

aesthctical1y pleasing. The District has 

been planting trees, shru·bs, flowers and grass at its WRP&. 

· require considt.table top soil,· 

used as an altornativti. The sludge 

exciellent tesults and has been found to have all the 

of good top soil. 
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Final Protective Layer at the 103rd and Doty Municipal 

So1idWaste Landfill. S:h1ce 1979 the District has, with 

. Agency approval· pursuant to the old Part 807 regulations, 

given .its sludge to landfill operators to utilize for 

.producing a.final protective layer. The single largest use 

of District sludge for providing a final protective layer has 

· been at ·th~ 10'.lrd and Doty Municipal Solid Waste Landfill. 

landfill was·· first covered with a low per-
.- - -, ·:-
. . 

¥leabi}lty la.yer (clay layer). It was then covered with a top 

layer: of I>istrict sludge, . whi.ch was contoured to produce an.·· 

.aesthetically pleasing and suitable surface for planting a 

cover. •rhe use. of Distrfct sludge as a final 

layer at this landfill hae been 

as evidenced by the rich vegetative cover which.· 

Site. · The 103rd ........................ __. ....................................... -....... ......;------......,;,,_.....,_.,_..,;;;..;..,._ .... 

the south are. owned by· 

·· international Port District (Port District) • 

Port District decided ·to combine thcit two areas 

develo1uner.t of a public golf course. 

The south area contained fill material which ,·as firot · 

covered with a clay layer that waa contoured itlto a rolling 

topography1 suitable for a· eoon-to .. be-openod golf academy • 

. District sludge was · then. applied as the final protective 

lay.r,r, after whlch~the whole. area was seeded wlth turfgrasa. 

Germination and growth w~s aided by irrigation. 'l'he golf 
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academy is schedu1ed to open irt 1995. Pictures of the turf­

"g:.::ass at -tt~e i;lr:,e are shown in Attachment 7. 

"fhe 103rd and Doty Municipal Solid waste Landfill site 

also was recontoured into a rolling topography similar to 

of the golf academy, - and will be developed into an 18-

golf course. Since lhe site was alr_eady covered with a 

sludge,.-no additional sludgeis required before the· 

of turfgrass1 scheduled-to take place in the fall.of 

'!'he.golf course is scheduled to open in 1995. 

- U.ae cf District Sludge for Daily Cover at-Nonhazardous 

In 1991, .under the old Part 807 landfill 

_ _ District began_ shipping its sludge product _ 
- -

_to the CID _municipal solid waste landfill, operated by Waste 

lrtc., for use.as dally cover. Like soil 

this cove£•iiiaterial reduces vectors such as rodents 

reduces odor emissions; and eontrola blowing litter 
- -

Under the Board'o _new regulationsi daily cover 

Agency approval - (see 35 Ill. Adm. Code 

_ currently, the District util'izes about 30,000 dry 

tone of sludge pet:' year as daily cover at the CID landfill-. 

. Institutional and · Societal _Bet1!,fitu of Us~ng Diaf.r~£.'2 

- _@luds,e at Nonhazardous waste LandfillB. 
~ 

- Aa detailed above, 

the Dietrlct hao utilized Jtn alu<'lge fora variety of pro-

-duotive benef i.cial purpoo<;,a at nonhaznrdoua landfilla. The 

District has successfully utilized its sludg<! for build'Lng a 

J;tnai --protective layer at the 10'..h;d and Doty Munlcipal -Solid 

· waste Landflll slte and the Port District golf academy and 

21 

'-""1 
%-



golf course •. In 1991, the District began utilizing its 

sludge for daily coverat Waste Management's CID site. 

Utilizing sludge at no:ihazardous waste landfills repre­

sents cooperation between thE: public and private sectors ina 

beneficial use program. The District: as a sludge generator 

benefits because such a use lowers its costs of operation and 

keeps <local taxes down .. Landfill owners/operators, whether 

pui>lic: or private, can benefit by. not having to incur ccsts 

J,mporting soil• material, thus lowering their User 

These costs can be . sfgnificant, see 106. 705 (e) 
- - .- _"- _. - _-

. discussions. 
. .. 

The· District needs as .. many management options for sludge 

.posslbl:e. The ·ceneficial use of sludge at nonhazardous 
. . 

' wast«, landfi1ls provides a needed beneficial use o;Jtiori. 

. District sludge is a resource which should not be 

and in fact can be beneficially utilized. ·aeneficial 

nonhazardous waste landfill "perators eupports the 

concept -:,f municipal sludge aa a resourc;,e. The District be-
. . . 

lieves thatuoing 1ts eludge for beneficial purposes at.non-

shows its willingness to auppo;,;t programs 

where sludge can be uae<1as a community resource, rather than 

as.a liability. The District's belief is fully donaistent 

with federal policiy that sewage sludge can be beneficially 

ueedat landfills as evidenced by the earlier quoted preamble 

to Part 503, see "Federal Regulatox:y Framework 11 of this 

petition. 
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Th~ District's efforts to minimize feliance on landfill 

disposal is consistent not only with federal policy, but with 

State policy as well. State policy is embodied in the state-­

ment of purpose contained.in the Illinois solid waste Manage­

ment Act of 1986, 415 ILCS 20/2 (I:>) 1992, Attachment 8 quoted 

in p~rt as follows: 

11.It is the purpose of · this Act to reduce relianca 
on land disposal of solid waste, to encourage and 
promote alternative means of manag~ng solid waste, 
and to as1:>ist local governments withsolidwastc 
planning and management. In furtherance of those 
aims, wllile recognizing that landfills will con­
tinue to be necessary, thls ·Act establishes the 
following~waste mana.gementhierarchy, in descending 
order of prefet:ence, as State policy: 

. ( 1) 
(.2) 
<3r· 
( 4). 
(5) 

. . . 

volume reductfon at the source; 
recycling and reuse; . 
combustion.with energy recovery; 
ctim~usti~n fot v6ltime reducti~n; 
disposal j,11 landfill facilities." 

- a - -

five-.level hierarchy l.ists the disposal of waste in 

facilities as t.he least desirable preference, while 
. . 

District'srequEtst representc·a desirable preference. 

.T'.>psoil and other soils are .becoming increasingly scarce 

urban centers,. Since le~s · of these materials vould be 

used at landfills if sludge were used as an alternative, the 

community could use these materials for other purposes at 

urban centers.· The net landfill air-space saved by avoiding 

· disposj:11 ls also consistent with the state's policy. 
- /tJ4~~l~IP(c;) . . .· . . . . ·. . 
, ~) - EFFORTS NEEDED TO COMPLY WITH EXISTING 

REGULATIONS I COHPLlANCE A_LTERNATIVES AND COSTS · . 
BOARD 

With ref•rence to subsettion (1), the District believes 

tha~ this information roqilrement is inapplicable. No amount 
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of District effort will result in compliance with the regula-

tory requirement to use soil material.- The material the 

District generates· is air--dried sludge, generated as a COIJ\­

ponent of the water reclamation processes at the District's 

WRPs. Air--dried · sludge is not soil. In pertinent part 

Webster's Third New International - Dictionary, 1986, defines 

soil- as:. 

· " . . . the upper layer of the earth that may be dug 
or plowed; Fopecif: _the loose surface material of 
the.earth inwhi:ch plants grow~ usu. consisting of_ 
c;lisintegratedroclc. with an_ admixture of organic· 
matter and soluble salts ... " 

The Di.strict is not asserting that its sludge material 

sorlmaterial. The District is-aseert:ing that 

air-dried s).udge material can comply with·. the same 

and performance· requirements expected of 

new Board regulations specifically state soil 

must be used . for the final protective layer, the 

DJ.strict will be prohibit·1d in _ the future from using sludge -

subs ti tu te unless the Board grants tht3 Dis td ct' s 

request. -The District's inability to comply with tlie 

existing·regulationwill result in an increase in disposal 

costs, or costs of other more expensive options, and a lose 

savings in the op~ration of the landfill. 

In 1991, 1992, and 1993 as shown tn Attachment 9 ," the 

District utilized 115,118, 25,514, and 167,053 d:ry tons of 

sludge, _respectively, for providing a final protective layer 

landfills in the Chicago area. If the District ha.d been 
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~t .; _-_ ~- precluded during that time by Board regulations from 

utilizing its sludge as a final protective layer, it would. 

· L{ have been forced to either dispose of this sludge in local 

·.!1· 
tJ 

·landfills for a cipping fee ·of approximately $22/dry ton, or 
utilize this sludge at its.· Fulton County site at the same 

·$22/dry ton. Therefore, if the District had Qeen 

precluded from uti.lizing its sludge a final protective layer 

for the years l991, l992, and 1993, · the District woµld have 

t.<>.spend a total of 6.77 million dollarsi This 

.did not occur in these years since the District 

. utilize its sludge as a final protective layer 

landfill disposal tipping fees, or the cost·. 

and sludgeapplication at its Fulton County 

Clearly, the Dist;rict would suffer a large economic 

if;, in the ·future, the sludge management option of 

as ·. a final protective layer· at nonhazardous 

precluded by Board regulations. 

· An adjusted standard allowing subs ti tuticm of sludge. for 

' ~aterial in landfill closure aa a f~nal protective l~yer 

would.res1.1lt in substantial cost savings to the District for 

.. disposition of its sludge. .·.·The District could provide this 
. . 

landfills for use as cover rather than pay a 

tipping fee to dispose of it. An adjusted standard would 

District to · prov~ material, rather than being 

tipping fee. ·In that the depth of the final pro-· 

layer has increased significantly ·under the new 
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regulations, this option would represent a significant 

reduction in tax dollar expenditures. 

There are cost savings to the landfill operator also. 

cover·· costs for. new · landfills of 100 acres .in Illinois 

presented in the Economic Impact Study of Landfill Regu-

R88-7, Pi 3-43 (Attachment 10) . The final· 

layer {vegetative. cover) cost (1990 dollars), 

a.flsum!ngimp9itation of three feet of·soil,was·estimated to 

~pproximatkly $330,000 (I.d. at· p .. D-16, Attachment •10). 

adjusted st.andard allowing substitution of District sludge . 

Would, ac,cordingly, reduce these landfill operation 

106.705(£) - A NARRATIVE DESCRIPTION OF THE PROPOSED ADJUSTED 
S'l'ANDARD1 PROPO~EDBOARDORDER, EFFORTS NECESSARY TC> ACHIEVE 
PROPOSED STANDARD.AND C<:>RRESPONDINGCOSTS 

~ - - - -, 

Narrative l>escription. The District is requesting that 

Boa.rd allow the application· of the District's air9".dried 

an alternatiVE3 to soil.· material wherever 

·:the application of soil material is requireq in 35 Ill. 

Codes 811, 812, ·and 817 as the final protective layer sup-
-, -_ - - - - - - - ~ 

.· porting vegetation at n6nhazarc;lous waste landfills.~ 

The- conditioris in .the . proposed order below reflect· the 

USEPA' s recent . sludge quality . provisions of the Part 503 

sludge regulatfone (40 CPR Part 503). As eariier noted, the 

Regulations include requirements for sludge.when· 

appl.ied to land, but do not include requirements ad.dressing 
. . 

···landfills. 
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The District is not requesting any relief other than to 

use its sludge as an alternate to soil. It intends to comply 

with all other provisions,· including cover thickness, 

.vegetative support, erosion control, protection of the final 

·· 1ow permeability cover from freezing, sufficient compaction, 

leachate ·effects comparable to .clean soil, and final use and 

public access. 

The 'District has been applying its sludge as cover ma-.· 

. terlal under Agency authorization under the provisions of old 

807, .. 35 Ill. Adm.···· Code 870.305(a), (b), and (c). · 

the District •is requesting Board adjusted standard 

because it construes those sections i11 Parts 811, 

·a12, and 817 which articulate the standard of soil material 

. for final: protective layer as requiring Board authorization 

alternatives· to soil material.· (Also see subsection 

sections specifying soll material, with brief 

are: 

Protective Covet. section 'a1r.204, Inert waste 

landfills where no low permeability layer ia required, 

·II ••• a minimum of 0.91 meters (3 feet) of soil 
. material .that will support vegetation ... 11 

Section 811. 314 (cl (3) • Putrescible (MSWLF)/chemical 

waste landfills, 

IIThe final protective layer shall consist of soil 
material capable of supporting vegetation." 

'. ·. . C . 

Section812,313(d). Permit application for putrescible 

. (MSWLF)/Chemical waste landfills, 
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flAclescription of final. protective cover, including 
a description of the soil and the depth necessary ' 
t<:> maintain the proposed land use of the area; .~ .. 11 

(Note however: Section 812~203 re:· Ineri waste landfills, 

asks only for description of "materials 11 to be used.) 

Section 817.303. Steel and foundry potentially usable· 

waste landfills, 

11 ••• a minimum of 0.46 meters (1.5 feet) of soil 
material that will support .. vegetation which pre­
vents or minimizes erosion shall be applied over 
all. disturbed areas.II 

.. . 

Section 817.410(c) (2) and (3). steel and .. foundry low •. 
,--_ -_ - _- _- --_ 

. . 

waste landfilrs, final protective layer, 

11 ••• shall. not be less than 0.46 meters (1.5 feet), 
and . . • sha:ll consist of soiLtnaterial capa~le of 
supporting.vegetation." 

·. ·. The District,. in accordance with the 

iproposes the following language·for 

.. the ~djusted standard to use District air-dried sludge as a 

material in the final protective layer: 

Order 

Pursuant to the authority of . Section 28 .1 of 
the Envi.ronmental Protection Act, the Board 

.hereby.adopts the following adjusted standard. 
This adjusted standard applies only to the air­
dried sludge product . generated by the Metro­
politan Water Reclamation District of Greater 
Chicago (District). 

B. District sludge that complies with the condi-­
tions inparagraph C below is approved as an 
alternative to the soil material standard at 
the inert · waste, the putrescible (MSWLF) ·. and 
chemical waste landfills,· or the steel and 
foundry ind us try potentially.·. usable and low 
risk waste classes of landfills regulated at 35 
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Ill. Adm. Codes 810-815 and 817, for applica­
tion as the final protective iayer, ·as the 
final cover. ~he sections where th~ s~il 
material standard is used are: 35 Ill. Adm. 
Codes 811. 204, 811 ~314 (c) (3) , 812. 313 (d) , 
817. 303 and 817. 41~ (c) (2) and (c) (3) . 

C~ When providing sludge for the applications 
enumerated in Paragraph B, the District shall 
provide air.;..dried sludge as described in its 
petition for adjustedstandardand processed in 
accordance with the following conditions:· 

1. Anaerobic digestion at 95° :t 1°F for a 
minimum· of · 15 days or .· longer, as nec­
essary to ensure that the District's 
aiJ.""'.dried sludgeproductwfll meet the 
USEPA's Part 503 pathogen requirements 
for a Class B sluclge; and 

Storage in lagoons for a minimum of l 
and 1/2 years after the final addition 
of sludge( and · 

Air•dr.ying for.a "minimwn of 4·weeks, 
or as necessary to achieve a solids 
cc:>ntent of 60 percent. · 

When providing sludge for .the applications 
enumerated in Paragraph B, the Diatrictshall 
l.imit the amount provided .·to what it estimates 
is sufficient to comply with the minimum depth . 
required in the Board regulations/ ·.or·. in 
g~eater amounts as needed to accommodate the 
,intended lancl-uee including appropriate con­
tours, final alopea,. vegetation, drainage and 
erosion controls, and.to protect the final loW 
permeability layer·. against . such threats as 
freezing and root penetrationa. 

•Please note that the District voluntarily 

Din thtJ proposed Order not beoause of a problem 

sludge, but rather because the District believes 

that, as a .matter of good public policy, excessive depth in 

the final protective layer should be avoided. The Diatrict 

·. proposed to add paragraph D when the Agency, after noting·. 

that the landfill regulatione require a ·minimum but not a 
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maximum final protective layer depth, expressed frust:ration 

at its perceived inability to prevent an eyesore when at 

· least qne permitted landfill .. piled-on huge amounts of s011 

(not sludge) for its final protective layer. In adding the 

~ondition, however, the. District is not suggesting that it 

construes the Board's ·regulations as allowing such an un-
- - ----

. limited maximwn, but it does. recognize that the Board has not 

Meanwhile, the District.proposes to 

standard as a vehicle to respond to thE! 

·. 0 problem with regard to its $ludge. Finally, note that the 

required cover depth in. the condition. was not speci--. 

three feet because certain provisions in Part 817 

The District has always strived to beneficially utilize· 

safe manner. Achieving the 

adjusted standard would allow the District to . 

such beneficial use. By utilizing sludge at 
- -= - - -. - -

. . 

afJ final protective layer rather than dtsposal as .a · 
- -- " 

-,wastet botn the District and landfill operators would b~nefit_ 

. from significant cost savings. Disposal fees charged to the 

District would be avoided, and soil importation costs by 

landfill O\)'ratora would be reduced. 

The -District believes that there. is a marked distinction . 

between utili.1:ation and disposal of sewage sludge in non­

-ha~ardous Waste landfills. - While large quantitlea of sludge 

may be disposed, of in landfills, similarly, large quantities·. 

can also be beneficially utilized as a soil substitute in the 
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final protective layer. The difference is the intention to 

· derive benefit. If slyd9e is placed within the landfill 

(tipped in) with no intention. to derive a benefit, it is 

belng.disposedof. However, if the same amount of sludge is 

placed on top of the landfill's . low permeability layer for 

the intention of providing ·final· cover, to supply nutrients 
. . . 

moisture to a vegetative layer, to provide physical pro:..· 
. . - - - - - - - - - - - - - -_- _--

. . 

. tecti.on of the impermeable layer,· and to .conserve our natural· 

sludge is being beneficially used with 
- _- - -

multilateral economicreturns. 

The .data presented in Attachment 9 · show the slud9e .· 
---- . -- -

utillzation and dlsposal practices for the Di!itrict from 1991 · 
--- - - -

As discussed previously, if the. Distd.ct were 
- _- . - - -

.. prc,~luded in.l99l .. throug·h l9?3 from using its sludge for the 
, -= - - ~ -~ -_. _- -_ -_ __- - - -

final protective layer at nonhazardous landfills, the tot.al 

for utilization at the Fulton county s!te 

>$22 per dry ton),· and in private landfills 

tipping fee of $22 per dry" ton) would have been 6.J7 
, - . --

Clea1:ly, · the· District l'ill suffer 

burden if, in the future, the sludge management option of· 

as a final protective layer atnonhazardous 

precluded by ~oardr:egulations. 
~-- ~ - _---: ~- . -= _--:: 

C • 

The ·District bel1e•1e11S that using sludge in the final 
- - -- - - -

protective layer at nonhazardous waste landfills is an Jm-

portal'\t option for future sludge management. The quality of 
by the Distridt is consisten~, because thff 

and processing . methods used- help to minimize 
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The total iolids, ~pathogen, ~nd elem~nt~l 

.· content of District slud9e are. more consistent thari the 

variation of chemical and· physical characteristics of soil 

materials. Sludge texture is consistent and does not vary in 

fijxt~re llke s~ils. These characteristics make sludge an 
, ~ -

· · effecti··e substitute fot soil in the final protective layer. 
. . . 

·Establishing an effective long-tetm . vegetative cover · in the 

layer ls important, · .and using sludge of 

assure that. the vegetative cover is 

points out that its adjusted standard 
- - --

"comfort level 8 regulatorytost.l.ng 

components beyond ~h·at .would· ordinarily be 

Board considers · materi,als propose4i. for 

the · proposed ()rdor .· contains a condition that' 

reiies on. t;he provisions of an ... stii.blished federol regulato.ry , 

ongoing quality ,control1 and the data 
- -- - - . 

the quality of District sludge has loag"been reported t.o the . 

of the. regulatory overaJght of the Agency:'& 

Pollution Control. 

Bf forts to Achieve.· Proposed · Staradard !!l,d correaeondln9 . 

Iri reference to the provisions inaubsectlon (l), tht 

requested.· 

. . 

of the cQst information ·requirolllent is not fully 

and unduly burdensome to praparo inthe manner 

While the Distrlct's costs relate to itti 

reaponsibili ty to assure that the quality of the air,,..dried 

sludge d.elivuret1 to the londflll operator tn suf ffaient to 
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4 perfcit:;,; as would s;oil material, ~t would be quite difficult 

to separate those costs, with any specifity, from the Dis-

trict's large investment over the years to develop alterna~ 

tives to disposal. Tt.e District's planning effort has long 

been ditected towards implementing a program for multiple 

beneficial uses 0£ sludge. such uses include landscaping and 

gardens, golf co1Jrses1 strip mine reclamation, and agricul­

tural application~ not solely for landfill cover. 

The District can generally say that its efforts to 

upgrade it& sludge m~~agement progra• over the past 25 years a amounts to over 472'.7 million dolla1s. The effort inimple­

menting these programs and up9i-adin9 its WRPshas been sub-

cl 

I 
1· 
I 

-1· 
I 
I 
I 
I 
I 

stantiaL. This· total cost includes: {1) the cost of land 

purch~se (15~528 acr~s) in,· F~lton Cotinty, Illinois; (2) de­

v~lopin9 the ·.Fulton. County site for land application of 

sludge; (l) adding anaerobic digesterG to WRPs; (4) de­

veloping ait'-dr.ying cell1 · for· dewatering sludge on asphalt 

dryil)9 pads; {5) adding centtifu9es to dewater sludge at the 

caluJnet, StJ.cJrney, and John Egan wnPs; {6) up9tadin9 railroad 

facll,itle& to haul sludge to the .· sludge drying Cells; (7') 

up9rafing sludge £torage lagoons; and (8) other items related 

to sludge management activities. 

The, District also notes .. that th(t grant of en a,dju-stcd 

atandard to the Di$trict doe&. not relicv<1 tho landfill op­

erators (whether required to havo a permit or not, whether 

utilizing sludge or not) from complying with the standards 

for applying and maintaining final cover. While theta may ba 
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cost savings using sludge, sec Subsection (el. compliance 

with these standards remain the same. 

_106 ~ 705 (g) 0 QUAl•TITATIVE AND S)UALITA'l'IVE IMPACT Of· ADJUST&D 
. S'l'ANDARD ON THE ENVIRONMENT 

Di~tJ:ict sludge is produced by air-drying lagooned an­

digested prireary and waste-activated sludge. 

sludge has heen r.outinely analyzed bybcth the EP toxi-­

test at1d, subsequently,. the ·Toxicity Characteristic 

J .. eacbing Procedure (TCLP) test. and has always been found to 

·nonhazardous. 
- ---

The District· has found that a.ir-drying to 
. . 

per,.,.;ent sol.ids produces. a - material with no free ·water. as 

deme>natrated.by results of the paint filter test. District 

slu6ge, the~efore, meets all the am1lytical requirements for 
. . 
. . 

waste landfil.ls, and it is soil ... llke in 

District Routine Sludge Monitorins;. The District r:ou-

ti·neiy analyzes sludge f:rom: ea9h of it,.; WRPs weekly to moni .. 

The Diutrict not<;s t.hat. the Part 503 

requfre .· tl,at th~ · of strict analyze sludge 

· from its WRPe on a monthly bani.u. Sludge quality hao gen--

erally 11\0t the Part 503 high quality nludge regulatlon limita 

for land application since 1993, as a result of rigorous 

enforcement conducted. by the J>iatd,ct' a In,. 

Di.viu!on. Rr,icent Diotri~t data indioat.(.rn thnt" 

St:ielrney di9eatcrtt aomotitnftff · hao exceeded the 

USEPJ\ llmitfl for high · quality twwago nludgfL 1\ Pi{Jnif icant 

aourc~ of thin lead is nonp(iint runof'.f int(..) comh!ncd iwwOto 

tl 
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after rainfall. The District is currently undertaking a pro­

gram to determine the routine and extent of lead inputs to 

the Stickney WRP. This program will lead toactions which 

will reduce lead. inputs to this WRP and ultimately complian~e 

with the Part 503 high quality sludge limits. 

All sfudges sent to· · landfills are analy7.ed an;iually by 

the·TcLi> teat. and the paint filter test in accordance with 

the state l.andfill regulations. Sludge samples from each WRP 

are· analyz~d annually for priority pollutants as a further. 

sludge quality. 

The Diotriat'e sludge production and management activi­

are covered by the40 CFR Part 503 Regulations, as well 

sludge management pexmit~. The l>istrict, 

therefore" routir1ely reports sludges analyse$ .. to . both the 

· Qureau of water, Division of water· Pollution 

and Region V ·of the United States f!nvironmental 

Protection Agency. This ·. ll\Onitoring includea determining the. 

·concentration of metals ·. under the Part 503 Regulations and 

conducting · the toxicrty· chal:'acteriatic leaching proced11re 

(TC1'P), as specified in Section 811.404 of theaoard's 

ftxisting regulntionu, for 1.vludge going to landf illv. Tho 

. Distrlot notes that its testing has nover shown ani hazardoua 

charactoriJJtics. The District alao notea that any.Agency 

concern about sludge compost tiori was rosoJ vcd during prior 

conaultationo with Agency otaf f. 

In 1982, thu District 

began to participate in tho ·. cloa1.n:e of tl1c munl(:ipnl aoli.d. 
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waste lan<lfill at 103rd arid Doty Avenue in Chicago. The 

. Distri.ct provided the engineering expertise and materials to 

p~rform final closure. The closure plan was approved by the 

l\ge,ncy in 1982 ~· Closure was· performed by cont;.ouring the 

si~e,establishing surfaca runoff controls, covering with a 

·· two-t<?ot 'clay seal, andthen applying sludge. As c&ch area 

Was complet~d,grass arid shrub.a were planted to control ero­

The result . has •been an aesthetically pleasing site 

e:,nvi~onmental safeguards: 

c~osure.plan called for installation of tour 

installed in the limestone aquifer under­

The wells are iiampled quarterly, and results 

.· are._senh to the Agency Division of Lc1Jld Pollutio~1. There hao 

. ·.· been nc, eignificant;_change in sroundwater gt!Sli ty in the ten 

!:9ency ,Ap(?roved · Use · of ~nudge for Establishing Pinal 
. --~ - -_ 

Coal Refuse Piles, The District has beeri . _,;;;.....,;;;....,.;.....,;;;;..............,........,~...,_ ........ _,.., ........ ....,_.....,. .............. .._ __ 
using sewage sludge for establishing a final protective layer 

piles at ito l?ult<>n county, Illinois, land 

reclamation Bite since 1987. · The application of sludge for 

reclaiming. ail coal refuse plleff at. the Fulton County site 

conducted. under Agency Pet;mit No. 1993·-fJC-4294. 'l'ho 

has used.· sludge at three coal refune pile uitcn to 

pr~teetLve lay~r that aupportn vegetatlo~. 

Initial reclamation activity started in 1987 at: the St. 

o•vid, Illinola, coal refuao~ilo, Tho coal rafuae pile is 

aarea in ulso~ 'l'he approved reclamntion pt'occdur.o 
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consisted of preliminary grading, application of agricu1tural 

limestone, application of sludge at the rate of 1,000 dry 

tons per acre, planting of a vegetative cover. and mulching 

the planted area. Planting of vegetative cover consisted of 

seeding with cereal rye grass as a cover crop followed by 

seeding with alfalfa, alsike c:lover, bromegrass, and tall 

fescue. The St. Davi<l, Illinois, coal refuse pile was com­

pletely reclaimed with excellent vegetation cover using the 

·described procedure by 1990. 

Reclamation of a oecond coal refuse pile at the Morgan . 

site, conslst;ingof 27 acres, was completed in 1991 with 

tQe appt:oval of the Agency. Using the same procedtJre pre-

d.eoeribed, District sludge was incorporated at the 

1,00() dry tons per acre into the ~oai refuse material 

establish a final protective layer that··aupportod 

An excellent· vegetative cover Wan e£:Jtablished 

of alfalfa, alsike clover, bromegraea,.ana tall 

' United Electric coal ·refuse pile, consisting of 125 

t:eclaimed with the assistance of the Abtm_doned · 

Lands Reclamation Council (1\MLRC1 in a unique joint ven~ 

with the District. The AMLRC is a atate agency whose. 

function io to correct envfronmental t1nd publ.ici safety prob-. 

leJnfi associ-at4ld with former coal.· min~ at ten throughout the 

state of Illinois. A contracto.r for the 1\MJ,RC regraded tho 

refuse pile in· 1990, and placed a clay• mine aoil cover· 

the coA1 refuse pil~~ In 1991 and 1992, the Diotrict 
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.applied 1,000 dcy tons per acre of sludge to the mine soil 

cover to establish 

vegetation. An 

a final 

excellent 

protective 

vegetative 

layer that supports 

cover consisting of 

alfalfa, alsike clover, bromegrass, and tall fescue was 

established. 

Reduction in the potential for surface and groundwater-_ 

contaminati<m. One of - the concerns of utilizing municipal 

sludge for productive· purposes at nonhazardous waste land-:­

f11ls ts the impact upon the -_ quality of leachate from these 

landfillc. obviously, leachate can - affect tho groundwater 

-_ under these landf .ills • However, there has been a USE PA ~ tudy _ 

of the quality of leachate, where both municipal sludge and 

solid waste were placed in a landfill, which shoul.d 

these concerns. 

Farrell,· et al~ l'The Effects of Sewage Sludge on 

L,flachatea a:nd Gaa ·from Sludge Refuse Landfills," Presented at 

tbef Residuals conference of the Water Pollution Control Ped- -

Georgia, April 19, 1988) of the USBPA 

reported that. the 
1· 

addition of municipal" 

to landfill11 in fact !mproved the quality of leachate~, 

a 20,..morith study, teat cells containing municipal 
- - - ' _-

sludge, and municJ.pal solid waste produced a leachate ex-

,t-,ibit:.fng a chemical oxygen -demand (COO) of 1500 mg/L in com;.;. 

parioon ti:> a J.eachate coo of - 30,000 mg/L produced from teat 

which.did not have the munioipal aludge. This repre-

sents a COD reduction of 95 percent. ln addition, aa shown 

in Attachment 12, concentrationti of metal.a auch nu Cd, Cr, 
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Cu, - Pb, Ni, Fe, and Zn were lower in the leachate from :- ¾.e 

cells containing_municipal sludge- -than those which did not. 

The reductions in metals ranged from a low of 19 percent in 

the case of Cu to a>high of 97.5 percent for Zn. 

Farre11 et al., concluded from their study the fol-

-1owing: 

11It is a common misconception that introducing 
sludge into la:ndfiils degrades leachate_ quality._ 
This study shows the reverse to be true. Results 
of this investigation should_ be made widely avail~ 
able to EPA _ and state authorities concerned with 
landfi11 regulations- to improve - the scientific 
basis"for their decisioris. 11 

-

-The use of District sludge at landfills would result in 

consistent with the _conclusions of Farrell et al., 

1 t -_- would -reduce the potential. for leachate 

of surface -- and groundwater at landfilJ,o by 
0 -_ -- C 

improving the quality of any leachate generated. 

The District believ~s that -the groundwater and surface 

protection requirements of the Board's landfill regula­

ensures that the use of DHJtrict sludge will. not ad-
- ts - - -

groundwater quality at nonha~ar ... 

Any surface water runoff from the 

layer containing •sewage sludge should be 

cfaosified as otorm water runoff that can be captured in 

control structures built for ti 25-yattr' storm. _ Following 

consultation&, the Agoney ag.reeti. 

f?ludge Quali,_t)'., Tho Pistric.t has a pretreatment program 

processing operations to control the- quality of the 

These aotlvltico arc conducted to a11nurc a 
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quality sludge. These programs and operations have been 

implemented to develo~~ ~tabilized ~ludge that is high in 

total solids, low in pathogens, low in odor potential, and 

low in metal concentrations. 
- -

Iridu~trial waste Pretreatment. Th~ means of ~ontrolling 

the levels of the , metals in the sludges generated by the 

- District's tr~atment process is to control the input at its 

The Di~tiict has __ in placie an.extensive Industrial 
- -

waste,-_P_~etr.eatment Program which has been approved by the 
- -

- USEPA,< a;rid is consistent with the Board's pretreatment regu-

· 1rhe core of - this ptogram is the District's Sewage 

Control Ordinance, which specifies limits on the 

waste - discharged_ by ir,dustrial users into the 

·sewerage_system. The Ordinance contains botht.e 

pretreatmer.t standards and the District's 

categorical_ standards have been promulgated by -

specific. industrial categories, and are .per- -

formance standards for speciflc pretreatment process streams. 

Metal limits are J.ncluded · for a number of categorles, such -- as 

metal finishing, nonfeirous 'metal m&nufac• 

-local limits are maximum concentration 

limits which are acceptable for discharge of wastes into the­

sewerage system under the jurisdiction of the District. - The 

metals being regulated-· include cadmium, chromium (total), 

chromium (hexavalent), iron, ~ead, mercury, nickel, and zinc. 

- These. local limits apply to all industrial discharges. 
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The industria1 pretreatment program controls J.soo com:­

mercial. and industrial dischargers, including 950 industrial. 

dischargers regulated by .USEPA categorical standards. Sur-

vei11ance of these industries is an ongoing activity. The 

District, as part of its Industrial waste Pr~treatment Pro­

gram to ensure compliance - with the Part 503 Regulations, 

monitors on a continuous basis - 152 industries -known to be -­

-0 · sources of the meta-ls of concern. These industries are sam­

gled 24. hours a day, seven .days a week, 52 weeks a year. 

This is.in addition to the routlne surveillance of other in­

dustrial users within, the District's system. The impactof 

the l:ndustrlal Waste-Pretreatment Program on the reduction of 

cadmi11m at the District's Calumet WRP, in response to the 

503_Regulations, is shown in Attachment- 13. 

The industrial: surveillance and enforcement of the Dis­

is carried out by the Industrial Waste 

of the Research and Development Department. This 

alaoa<lministera - the user Cha1:ge t>.rogram for col-
- . ; 

revenues f:r:om Tax-exempt and Large Commercial. ... 

Xndustriai Users. 'l'heindustrial Waste Division has a total 

ofi96 persons, including_ engineers, pollution control offi-

cere, water samplers, and support staff. Out of the total 

staff of 196, 132 persons are ·1n the Field Surveillance 

section. The total 1994 budgeted cost of the Industrial 

waste Division i.s,$12,712,132. 

The primary and waote-activated 

sludge generated at the District' a WR.PB ia prooem:1cd to 
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achieye stabilization, dewatering, and inactivation of patho-

genic organisms .• · The District's sludges are first treated in 

anaerobic digesters, and the digested sludge is then pro­

cessed through two sludge processing ·trains (~PTs). These 

iow solids SPT (LSSPT) and the high solids·seT. 

as shown in Attachment 5. 

the LSSPT is digester drawoff containing 
.. . 

solids. . In the .LSSPT, aging and de-. 
- -- - -

. ~ - . 

t,1;1.tering of· the digeste.r;-draw is carried out in lag·oons foi: 

.· apJroximately ·five years. A well-stabilized sludge 

15 ·percent solids is .taken out of the lagoons at; 

of the ,:,.ging period. and air-dried on paved drying 

input to; ,the Hf>SPT ·conslsts of aging (stabilization 

a~lid~ . ~nd 'inacti vatiojl of pathogens r the 

lo.goons for approximately three years,. and then 
- - . - - - - -- - - ,- -" - - -~ -

the aged centrifu"ge 
1
;cake on paved drying cells. A 

prQcetises comprising the LS$P'l' and 

Both the LSSPT and USS PT .·· begin with the 

the sludge settled in tho priP1ary settling 

tanks (prlsaary sludgo), and the waste-activated sludge col..,. 

from tho· secondary settling tanks (secondary sludge) 

Diatrict's .· WRPs with hir;h rate anaerobic digcrnters. 

secondary ·.· sludges are combined and· c:oncen­

app.roximately five percent sol Hts, and Gubjected to .. 

digestion 1n . high rate di9esters at a det:.ention 
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time of about 20 days at 35° ± 1°c. Under these condi,tions 

stabilization of the volatile solids contained in the sludge 

takes. place, and a ·well-~tabilized sludge with a low odor 

potential is produced. In addition, a significant reduction 

· 9f fecal coliform bacteria and other pathogenic organisms. 

iqcl.uding viruses~ helr.ii.nths, and Salmonella, takes place. 

Anael:'obic digeEJtion as practiced at the District is a.process 

·to si·gn:lficaritly reduce pat)logens (PSRP), as defined by the 

the.sludge produced from the District•o anaerobic 

·.·conforms to the · · Claso B sludge criteria as 

in the Part 503 · Regulat.icms, pp. 9400 and 9404 

Lagoons. In the LSSPT. roughly half of the.anaero..; 
"--__ -_ - -_ 

· . blcally, digested sludge produced at the Districts WRPn is de-

stabilized by aging in lagoons for about two to· 

During this process further inactivation of in .. 
. . 

dic4tor and patl).ogenic organisms alao takea place t.o a sign!- ·. 
-_ - - -

.. · significant extent. ·· - About · a four-log· ·reduction of f.ecal · 

coliform organisms o:ccurs due to lagoon...'.aging •. A eludgocon ... 

talnil}g appro,:imately lS percent solids iep,:oduced·crom the 
I 

stabiltzation, and dewatering that occ;ura J.n the la;. 

goons. ·· 'l'he odor potentJ.al of the sludge is ala('! c::onnidernbly -

• · redµced due to· lagoon aging. ·. The effect of lagoon aging on 
. . 

.. . 

• tbe .fecal coliform · content of centrifuge cal(e ia shown in 

Attachment 15. 

contrifu2e t1nd centr~fus.e Ca}to Z.9.i!l9 i'l: Lasoq.1.HU tn t}le 

HSSPT, ttie other · half of the ana«n:oblcally d1gented sludgo 
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producedat the District's WRPs is condi~ionedwith a hi~h 

mo1~~u1ar weight cationic- pol:ymer and dewatered in centri~ __ 

-- fuges to produce a cake containing about 25 to 30 percent -

so1ids. This cake is aged in lagoons for a miniinum of 18 

months to achieve further stabilization of volatil:e solids 

- and inactivation of pathogenic and .. indicator organisms. As 

about a four-log reduct.ion in fecal 

tolagoon_aging. 

Drying· __ Beds .• · The lagoon-aged/dewatered sludge at 1.5 

solicls con_te11t. (LSSPT sludge) and the aged centrifuge 

about 25 to 30_p~rcent solids content (HSSPT.aludge) 

on paved -drying -- beds during the summer season 
- -

. solids · contel)t of 60 percent. Current;yf thia. is 
achieved by compl.etely turning, aerating, and agitating the 

- -"_." - _. - -. -

. oiudge ap~lied onto the drying cells using.a tractor with a 

horizontal auger_ora tiller. In the case of the·LSSPT, the 

1agoon-aged/dewateted sludge containing .15 percent solids ~s 

E>ubjected to air - drying for td . .x weeks to 1t,"lhi,eva n dt>ied 

11ludge containing 60pereent solids content. SlmilarlY,.in 

-the USSPT the· minimum drying time used for the lagoo11-age<l .­

centrifuge cake (25 to - 30 percent solids) ifJ .four weeks to­

achieve 60 percent aolida content. ·Precipitation plays&· 

signiflcant role ln the drying time for olu<Jge on the dryir1g 

Attachment 1~ shows the drying rata for sludge during .-

- periods of low and high precipitation. Further. ·1naotivati.on -

of indicator cmd pnthogeni. occurs in the drying 1,u:oceoa of 

both the MlSP'l' .and H£fSP1'. -Data ahow that a further roduotion 
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of 70. percent on .an average occurs in feca1·coliforms from 

the end of the lagooning process through the air-drying 

process.· 

. Pathogen!!_. The. District's sludge processing produces a 

very stabilized sludge that is low in pathogens, and low in 

odor potentla1. The · gravity thickening, centrifuge .· 

thickening, anaerobj_c digestion, centrifuge or lagoon de­

Watering, storage in lagoons for no less than 18 mor.ths, and 

the &ir-dryingwith agitation .for no less than 4 weeks re· 

sult!3 in a marked reduction in thP. pathogen content and the 

odor potential. 'The sludg~ produced has aeolido content of 

a.bout 60 percent, ·. is soil-'llke in appeio;anc~, · and is an 

effective substitute·for soil in the intermediate and final 

p~otectlve layers of nonhazardous landfills. 

The District is routinely producing Class B sludge with 

respect to the pathogen requirements in the Part 503 regula-· 

t.ions. Although there are no regulatory reasons for doing 

·so~ the ,District believes that ·the production of aludge 

meeting t'h.e Class B pathogen req-Jirements ia an additional 

'benefit which makes the sludge even more attractiYe as a ooil 

ou.catitute in the fimll p,:;:oteotive layer, and tho inter­

mediate cover of nonhazai:-doua landfillo. 

The Distrir.:t has evaluated the survival -:>f rnicroorgan~ 

iamo in ,;ludge .. amended ooils at ita f'ultoH County, lllinoia 4 

land reclamation si.te. This data is shown in Attachment l7, 

and it la taken from ~Dacteiial Lovolo Resulting fr6m the 

Land Ap~liaation of Di«ested Sludge," by P~ O'Brien, s. J. 
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Sedita, .D. Rs Zenz,· and C. Lue-'Hing, pp. 255-268, in Pro-

ceedings of the First Annual Conference of Applied Research 

and Practice on Municipal and Industrial waste, Madison, 

. Wisconsin, 1978. 

The Diatrict has implemented a program to 

· produce sludge .. meeting the metal concentration limits for 

high quality sludge.under the Part 503 Regulations. Sewage 
·- - -

al.udge currently being produced is meet,ing the metal limits 

required to.meet this criteria. However, becat,ae of the 

·process trainprevioU:~ly described, including lagooning for 
- -- -

more tban·1 1/2 years, final sludge Product meeting .the lower. 

metals levels of the Part 503Regulationa will not be avail-
- ~ - J C 

distribution until 1997. · The Part 503 metal 

limits for high quality sludge are: 41 mg 

39 mg . Cd/kg, 17.00 mg Cr/kg, 1500 rrg cu/kg, 17 mg 

75 mg Mo/kg, 420 mg Ni,/lcg, 300 mg Pb/kg, 36 mg Se/kg, 

. The Distr.ict has implemented this program to allow 

setfagesludge to be used for land application·under the Part 

503 Rogulations. There is no regulatory requirement for . 

:slµdge meeting the described. metal limits· to be used as a 

soil substitute in the final protective layer and the 

intermediate cover in nonhazardous landfills. The District 

does not :believe that the metal concentrations present a 

problem when used as landfill cover. As noted earlier, the 

USEPA does not believe so either. 
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Proposed Substitution of District Sludge ·forSoilMa-

teria1 at Nonhazardous Landfills. 35 Ill. Adm. Code 

811.314(c) and the other similar sections cited in 106.705{f) 

states that the final protective layer is to consist of soil 

material capable of supporting vegetation. Section 

811.314(c) and newly adopted Part 817.410 also state that the 
. - . -

final protective layer shall be suffi~ient to protect t'ne low 

a. permeability layer from freezing, minimize the root penetra-, 

:tion of the low permeability layer, and not be less than 0.91 

· meter (3 feetf in thickness;_ or 1.5 feet as indicated in Part 

817.: 410. 

The District proposes the use of its air-dried sludge as 

an alternative to soil material·in the final protective layer 

.6.~ nonhazardous landfills. The purpose of the final protec­

ti.ve layer is to pro-tect the low permeability layer from 

··.freezing and de~iccation, and to minimize root penetration of 

the low permeability layer. Thie final protective layer must 

be capable of supporting. vegetation. The ,final cover with 

vegetation helps prevent rainfall from ·entering the land.fil.l 

and, thereby, reduce leachate generation. District sludge is 

particularly suitable for performing this task. As aarl::.ei 

noted_, the USEPA agrees, 

District sludge has many beneficial chemical and physi­

-cal px·operties that makes it ·. fully capable of serving as an 

effective substitute for soil material as final protective 

layer at nonhazardous landfills. The typical chemical 
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constituents in the District air­

.. dried product is shown .in Attachment 18. 

The nutrient content in District sludge is beneficial · 

supporting a vegetative. cover. Ni~rogen and phosphorus 

major constituents needed for plant growth. 

constituents in sludge beneficial to .Plant growth 

potassium, sulfur, and .· the micronutrients iron, 
. . 

and copper. 

·. The organic matter in applied . sludge is very important 

it•·has· several· environmental properties.· Sludge..; 

organic matter supplies many ·plant nutrients. and 

·. in..creases the prgani~ matter content: of soil, which is very 
- - - ' -_ - -

bentificialbecaus~ it improves the capacity. of the soil.to 
- -~- ,:- _:~ ."- _- -- - - _::. • ' < - - - - _-. -

1Jtore and hold waier and increases plant growth. The poten- . · 
_-' -- - - - . - ~- "- , " 

ti.al for erosion ort sludge--.amended. soiia is reduced because 

organ,ic matter· to soils stimulates microbial 

leads to ihcreased aggregation of soil par-
ticles,. and this in turn results in increased soil stabiliza"" 

tion. The increased soil stabilization decreases the soil· 

particle.o.etachment during rains, thus reducing the potential 

fox- soil erosion, thereby, improvlng the seedling emergence 

. of tile v~geta ti ve cover and planted crops. 

Sludge ... applied organic mat.ter also increases the cation 

exchange capacity of soils. . The cation exchange capacity is .. 

,the aum total of exchangeable cations such aa calcium, mag­

ner;Jiumf potassium, and sodium that a soil can absorb. Soila 

with higher ,:a tion exchange. capacity have a higher buffering 
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capacity against changes. in soil pH, which is beneficial. 

Such soils tend to have more available nutrients for plants. 

The Agency in prior consultations expressed concern, now .. 

withdrawn, about the decomposition of sewage sludge. Ap­

proximately '>7 percent of the District's final sludge product 

·is composed of resistant mineral material, similar in compo.c 

sition to natural soil minerals. The third of the solids 

which are composed of organic matter (volatile solids) are 

p.lsovery stable because of the previouslydescribed·sludg~ 

. p:r:ocessing procedures·. 

Under conditions where sludge· organic· matter would be 

most likely to decompose, in sludges that a:"~ applied to 

soils and disk incorporated, very little decomposition 

Attachment 19 . illus.trates that ten years after 

1Jlt1dge applicad.ons to sel!:3ct fields at the District' a Fulton 
-.c-,...- ⇒-·-_;,..-_-:-.--,- -{~ ·- _- --------_....,...,._ ____ •.• ,...,,_....,- _ _._<0•_-.-: -,-•----~-._-~..,."~_........,..._._-- ~ - ~ 

· ~ounty site had ceased, only about 10 percent of the total 

·organic r.!arbon not ·· the total . slucige · mass that had 

accumtilated in· the soils at the District' a Fulton co1.mty site 

had<decc:,mposed. ·This would indicate that one could expect 

· about one perce11:t of the 

each year and, since the 

' - _--

sludge volatile solids to decompose 

sludge is composed of approximately 

33)percentvolatilesolids, only 0.33 percent of the total 
. . . 

slµdge \'.<IO\ll<1 _decompose annually, The loss cf less than 5 

the total sludge mass over a ten year period is. 

equJvalent to normal· soil settlement, and certainly not a 

cause·· for concern. 
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Jl'urther, one can expect· that with time, the rate of· 

decomposition of residual organic matter will decrease sig-

nificant1y. 

The Agency ha.d earlier requested clarification during 

. prior consultaticms about the compaction characteristics of 

All eartherimaterials, including clay, sand, and all 
.. 

can.be compacted, and ·a11 settle with time, so sludge· 

alone in this r~gard. As withsoil materiqls, provi-

sions canbe·made to supply additionalquantitiea of sludge 

toce>mpensate for-expected settlement or compaction so that a 
. . 

f:f.nal·desired thickness is achieved. 

· . The District has a 1994 consulting report which des­

c:r:'ibes the engineering properties of District sludge. A copy 

of· this report titled i1Geotectmic·a1. Study, ~RDGC Processed 

Sludge Stµdy; Various Facilities, Metropolitan water Reclama­

'"' ·• tie>n. District of Greater Chieago~ Cook County, Illinois 0 pr~--- ·- .. 

by the Claude H ~. Hurley Company is attached (Attachmen~ 

~.QJ. · Thia · report . demonstrates that . District sludge has 

exc~llent engineering propertie~ and is similar to sbi~. 

1---:: ]; 

1 
,..,.. ! 

~ 

i~l 

I 

=l i 
I 

·t I 

I 
The impacts o_f sewage sludge on chemical and physical I 

. properties of soils is ·well recognized, and these impacts 

make. sludge. a particularly effective substitute for soil 

material •in the final· protective layer of nonhazardous land­

fills. As noted earlier, successful use of Diet;rict eludge 

at'the city of Chicago solid waste· disposal site at 103rd 

Street and Doty Avenue in Chicago, Illinois, provides a par-

ticular.ly illustrative example. 
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at this site has_ reduced; erosion and rainfall intrusion, 

thus, reducing leachate- production and the potential for 

surface and groundwater contamination, All these factors 

help make District sludge an effective substitute for soil in -

the final protective layer of nonhazardous landfills. 

While District sludge cannot be compressed as readily as 

most soil mater1als, because of the pore size distribution in. 

the sludge, sludge will be _ as effective,. if not more effec-

tive, thansoil"materials at minimizing infiltration. Sludge 
--

arE! very fine (small diameter) and they are not very 

Sludge_- pores are similar to the fine 

soil material. The hydrophobic nature 

material - in - the .·sludge further reduces_ the 

the material to water, especially whet1 air-
• I 

driecJ. slu(lge is -utilized. -This property of sludge makes it 

si9w -to t•wet upl' a.nd, ·, hence, dramatically reduces_ its per­

If enough· rainfall occurs within a short enough 
- - -

period,: the sludge will eventually 0wet up, 11 but permeability 

_- wiil still be -low due -\:o the fine size of the pores. -Because 

-__ the pores ,in sludge are so fine, the total pore volume of 

'District sludge is large. This means that District sludges 

can hold large "volumes of- water (three to four times it:s 

weight) before becoming saturated. Inessence, the sludge 

-would behave like a giant sponge, retaining rainfall and pre­

venting it trom J;,ermeating --i the landfill, and then releasing 

it through evaporation into the atmosphere. This would also 

minimize runoff from the site. -

51 

"~it.¥¥ ff 
l:---___ . ___ _____..._,_. ..... -___:.......,_,,il!A_.. ... ...., __ ..,..._.. _____ _ 



I 

Finally, District !3ludge can be graded to prevent stand...; 

.ing watera.s easily as any soil.material. District sludges 

hav.e been used for landscaping· around the District's seven 

·wRPs, and at numerous sites. in Cook County, and there have 

never been any problems grading the sludge to any slope or 

contour desired. 

106.705(h) - A_ STATEMENT OF JUSTIFICATION FOR THE PROPOSED 
ADJUSTED STANDARD 

Section·28.l(a)' and {c) oL the Act and the companion 

of the ··aoat'd' s procedural rules ~t 35 Ill. Adm. Code 

addre·ss Board cons:i.del;'ations when reaching its de­

cision on the District's petition. The District asserts that 

its.petition has provided sufficient justification in all 
. . 

respects to support the ,order as proposed in response to 

Sec~ion 106.705(£). 

" The Dil3trict .wJ.11 first address Section 28, l,(a) of the 
~-

Act. 

Section 28.l(a) states that, the justification is to be 

consistent with Section· 27(a) of the Act. Section 27(a) 

·states what the Board shall take· into account as follows: 

"··· In promulgating. regulations under this Act, 
the Board shall take ·1nto account the existing 

,physical conditions,· the character. of thearea 
:i..nvolved, · including _ the character of surrounding 
land uses,zoning restrictions,_ 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 re­
ducing the particular type of pollution." 

The District believes that its petition provides ample 

justification for its assertion that its air-dried sludge 
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will comply equally with soil material, and with th.erequire­

men.ts articulated _in the Board's .landfill regulations for th~ 

top final p,:otective layer, regardless of local conditions, 

local persons, or individual sites. 

There is no indication in the record o: theR88-,7 land­

proceedi.nga that the Board took into account any local 

limit:a.tions that would render the Diatrictrs justification 

inconsistent with Sectio_n · 27 (a) . The District also notes 

that use·of its 'air-dried sludge as an alternative to soil 

not .require any special. locally-related design or 
---{ - - - - -

opercl.ting adjustments by the·. landfill operator .ln order to 

comply with the Board's reg~lations. 
- - - -· _- - - - ~ - . - - , 

Jteg~rding biteractions , with the Agency, the operator 

· woulcl' follow the procedural . requirements for permitted land-
" -- - , 

,.-_, >-

· fills in Part 813. of. the Board's regulations, or the pro-. 

. ce4tiral requirements for landfills exempt from ·p_ermits in 
~- -- - - - -- s, '- c- - ~ 

· Part 815. ·. (The' District .notes. that it appears that landfil1s 

still applying final cover,under the two year requirement to 

initiate closure pursuant to Part 814 Subpart E would con­

.tinue to be subject to old Part 807.) 

The justification fo:r the use of District air-dried 

sludge is certainly consistent with the "technical feasi­

bility and economic reasonableness of measuring or reducing 

the particular type of pollution" consid'erations·of Section 

·. 27(a). Since the District beli~ves that it has demonstrated 

that its sludge material can match all requirements 
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■ 
app1icable to soil material, its justification is inherently· · 

consistent with Section 27{a) ~onsiderations. 

In any event, the xecord of procee·}tngs in R88-7 does 

net show any technical feasibility considerations that would 

be inconsistent with the District's justification. And cer­

tainly, the District's petition, e.g., 106.,05(3), shows that 

the economic · reasonableness of putting Distric-t sludge to 

productive use :i.s c.onsistent with the Board's earlier Section 

reasonableness considerations;, 

rationale underlying the final protectivelayer· 

requirements was discussed in °A Backgrcunci Report'' of March : 

7~ 198a (Report). The report was submitted by the Boa=d's 
- - a"-,- - - - -

scientifi.c/technical personnel, and was formally appended as .· 

an integral par.t of the Board's formal considerations in.its 

final opinion adopted in · eu1,1port . of ita final order in 

Development, ·.·Operating, · and · Reporting Requiremenb:» for 

Nonhazardous Waste ~dfills, .Adopted Rule, Final Action 
. . 

(August 17, 1990) , R88-7. , · 

Regarding final cover, the · number ·. of layers needed for 

final cover was addressed in the Report, on pp. 56 and 57, in 

terms of both technical feasibility and economic reasonable­

ness. The r:eport concludes that two layers were con'Jidered· 

sufficient, one low permeability layer and a final protectite 

layer. :r.n terms of th:e final protective layer:, the areas of 

concern were1 that the layer would be of n depth su(ficir:mt 

to accommodate the intended land use including the appro-

priate vegeta~ion, and would be of a depth sufficient to 
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protect the low permeability layer from freezing; that there 
- - -

would be well-graded s-oilS that were easily drained; -- and that 

·- preferably such soils 

matter, such as peat. 

would contain suff iciei1t organic 

From a technical feasibility stand·-

point, District air-dried slud9e has been demonstrated to 

perform as well as,_ or bette_r than, soil_ material in terms of -

the_ above C(.m'1iderations. 

The Dist;rictwill next address the provisions of Section 

28 .1 (cl. 

Section 28 .1 (c) applies to the District's J?.etition be­

cause th':! regulation of general applicability does .not spe­

ci-ty a level of justification. Therefore, « ••• the B·oard ro.ay 

grant individual adjusted standards whenever the Board do­

ten\\ines, upon adequate proof by petitioner, that: 

1. Factors relatipg to the District a~snb'!itan­

tially and •significantl~ different from-those 

relied on by the Board in adopting the 7.andfJ:_!!, 

a!_"Ela tion'!_, 

The District Etubmits t'1at use oi: the District's ab:­

dried sludge was never discussed in the lnndfill regulutory 

proceedings and, thus, thoao factors relating to the use ot 

District sludge are oubstantially and significantly different 

from these relied on in ,:elation to tha aoil requirenent. 

The Dist.r.ict notes that, <luring the time that the Board wa,s 

dtweloping the landfill regulattona, and unti.1 ~uite ro·· 

cently, the District was uncertain how ongoing atate and 

federal r~gulatory proceedinga addressing the munngem~nt of 
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1ar,.df:' ·; ·.s general1y, 

tl,c ~istrict'F nludge 

cover appi.i<.•a.::ion. 

anct s1udge specifically. woul.d aC:ect 

mand.gement program regarding landfill 

The District was, necessarily it 

believe:;;. primarily involved in the development of tbe 

USEPA's Part, 503 ;3:J.uc1:9e regulator.y program 'luring this time. 

Now that the P.art 503 ~P.gulaticns as well as the RCftA 

Subti.tle D Regulations arc in plaC=r, the Vi.strict bel.teves 

·chat its x:·equeilt fer «::djust.1d standard is now timely. 

2. The ex in teuce of the [.actor~ relating to tl• ·, 

pistriC:_f; . .iusti f iee fil! }~<!justed standa1,·d. 

'l'lle o:,;.strict-n petition ahows its lonz .. t.ime investment 

tn innc►vative t.echnologies, in o!: both oludge 

characleristica and management initiat:h··esf in ordar to pl.It 

it:s sludge to .,:,i-odue!t.1ve ui~es, including ita use for \:hf': 

cove-r p•1ri,ooea requested in this pet.ition. The District 

fix-mly b,:-,lievea thet the factore l~elat:ing to tl1e niatr.i ct 

fuLiy justifies the ar.Jjuoted otand1u:d. 'l'he lona of th~ 

beneficial productive uae o::: District air·-,~ried sludge fo:r 

the pur.pouu; req\\ee.l:ed woullt in '.eed be 11igniflcant in both 

environmental and economlc terma. Diatrict air-dri~d sludge 

iB at leu~t enviro;1mentnlly oq1tivalent to soil1 and io 

ec<.~nornically ~upt\rl.o>:, and ts cons! stent wJ 'a both ntate atid 

f~dertil atated beneficial uao pollcien. 

3. 2,!le .rcgu_~t"Eed «tllJ:t.,danl ~!}.!_ 11~1J .. ,.I~-~l~..J.}.L e•!.::.. 

vironwent:al or health effectn nubotontinllY a.nd ____ f...,_,.•~~-__,,._.~ .. ~--... -. --~~,,..,.----.~-,_.,.-------- ... •-..--....,...,.._._.,,._..,,_...,. 
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considered whe.n adopting the landfill 

regulations. 

The District believes that this adjusted standard peti­

tion.has amply demonstrated that not only are there no 

substantially or significantly more adverse rmvironmental or 

health effects,. but in some respects the _adjusted standard is.· 

superior to those .. effects considered by the Board when it . 

established the use of soil material fo~ the final protective. 

layer a11<1 _ intermediate cover in the landfill regulations. 

'.rhe .results of extensive laboratory . -and field research that· 

been··. performeq on District sludge confirma this, oee 

e.g~, 107. 705Jg) • · The sludge produced by the_ District has 

been shown to be 9f ec:nsietent quality.in terms of its total 

content, and texture. The varia­

bility of thes~ c:omponent.s· in District aludge is loss than 
. . 

tbf:t0

varlation in the texture, and the chemical and physical 

character.ietica of soil materials used i.n the final protec ... 

cive layer of landfills. 
. . 

its.air ... dried sludge; 

The District's petitionahowo that 

can ·be woi;ked like soil; contains 

•. fertilizer for · encouraging . speedy vegetative growth; can 

protect th, J.ow permeability layer in thu final cove,: from 

freezing: has spongc..;like.cllpactty to hold excess moiature to 

leoson erosion; can· act to enhance leachate quality; hae 

pathogen aqd metal content controls sufficient to provlde a 

sludge suitable for public accens; and !.ta uae has .no greater. 

pollution potential fos:- surface water or groundwater than 

doea the ufie of soil. 
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4. The District•s·adjusted standard.is consistent 

with any applicable federal law. 

The District's petition shows that the adjusted standard 

would be consistent with fede;r.al law, both with RCRA Subtitle 

D and.wi~h 40 CFR Part 503, and would represent a beneficial 

use that the USEPA encourages. {Also, see subsection (i) 

(i) - CONSISTENCY· OF PROPOSED ADJUSTED STANDARD WITH 
LAW 

It is clear that the petition is consistent with Part 

On Febru&ry 19, 1994, the USEPJ\. Par.t. 503 Regulations 

(~ederal Register, Volume 58, Ho. 32, .February 19, 1993j 

became effective. These regulations do not regulate the 

util,ization of municipal· sludge at·nonhazardous waste land­

However,··.· in the preamble to the Part 50.3 J?.egulations, 

thE!i USEPA specifically endorses the productive use sludge for 
, -- -

purpose, atp. 9258 (Attachment 2) as follows: 

.. . ''While the use of sewage sludge for beneficial 
purposes is primarily related to farm and home gar­
den uEJe, use of sewage .. aludge · in· the growth of a 
final vegetative cap for municipal solidwaste 
landfills.is also considered a beneficial use of 
sewage sludge and should be encouraged. By taking 
adva,.1tage of the nutrient content and soil amend-
ment ·characteristics .of sewage sludge, a vegetative 
cover or cap can be quickly grown to facilitate the 

. municipal solid waste closure plll,n. 11 -

Clearly, theUSEPA encourages the use of sewage sludge 

as a final protective layer at nonhazardous waste landfills. 

The USEPA decided to place the above quoted endorsement 

in the ·preamble to the Part 503 Regulations in 1990 after the 
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District pointed out the obvious advantages of util.izing sew-c-

age sludge at landfills (Attachment 21}. In a letter dated 

May 9, 1990 to Dr. Cecil Lue-Hing,· Director of Research arid 

Development for the District (Attachment 22), Dr. Alan Rubin, 

Chief of the USEPA's Sludge Regulation Branch stated: 

11 
••• I agree with you that the Environmental 

Protection. Agency (EPA) should continue to en­
courage the beneficial utilization of sludge and 
that discussing the use .. oL sewage sludge . . . to 
facilitate the growth of a fina.l cover at municipal 
solidwaste(MSW)landfills• in the preamble to the 

· Part 503 rule would contribute to this efforf. 11 

.Regarding the USEPA's Subtitle D, Part 258 regulations, 

40 CPR 258. 6~0 (a) J3) ,· July l; 1993 at p. 371 (Attachment· 

USEPA includes a . requirement· that the cover system.· 

''Minimize erosion, of the final cover by the use of 
an erosion layer tpat cpntains·a minirnum6-inches 

.of earJ;hen material. that; is capable of suataining 
native plant growth, 11 · -- - _:_ ---:.- - -- -

While ~heUSEPA requires a lesser depth thanthe Board 

provide that the erosion layer 

(USEPA terminology for.the final protect,:ive la.yer) be made of 

standard similar to the soil material 

in theBoard's.r:egulatione. However, the same sec-

on p. 371, 258.60(b) (2f, goes on to provide that the 

may .. approve . an alternative . final cover design that 

•. 
that provides equivale11t protec­

water erosion as the erosion 
paragraph (a) (3) of this 

"An,erosion layer 
tion·from wind and 
layer specified in 

, section ~u 
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The USEPA's Subtitle D regulation, therefore, allows the 

use of alternative materials for construction of a final·pro-

tective layer. Therefore, if the. Board were to approve the 

adjusted standard, which provides equivalent 

there would . be no inconsistency with existing 

·federal regulations. 

106 .705 (j) _,... A STATEMENT REQUES'l'ING. OR WAIVING A HEARING ON 
THE PETITION 

waives a he,aring on the petition. 

- l-- .- - -

Sufumary Comments 

air-dried sludge is 1 high in nutrients and 

excellent.and demollstrated ability.to support and en-

v,egetative , growth. It \ is nonhazardous, • low in 

pathogens as a .result ,:of extensive treatment, .and soil-like 

, in ~appear~nce following · dewa'tering and air-drying. It is an 

.. , excellen't', soil substitute. 

· 'l'he placement of the.final protective layer represents a 

inajoi- c<:>st :to nonhazardous landfill ·oper.ators. Soils must be 

impor,ted at consid~rable cc:>st. Tt.e substitution of the Dis_. 

trict's air-d;ied sludge material for soil material would 

the operator's costs the District;· 
. . 

·wouid·normally provide its air-dried sludge at no cost to the 

l.andfill operator, Of course the District would benefit 

econom1Cally. It would not bear the coats of disposal or 

m6reexpensive options for beneficial use. 
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There is a ·tremendous societal benefit in making pro­

ductive use oLDistrict sludge for the purposes requested in 

this adjqsted standard. ·The air-dried sludge can be benefi..; 

cially used. It is· a resource whicp would otherwise be 

wasted by disposal. 

Using the District's air..;dried· sllidge in place of soil 

· more pl'.'udent . use for agricultural and other.· 

These soils are a particularly scarce co~ocU ty in . 

also sugg~sts, as a matter of policy, that. 

for._such _Prod1ictive purposes as. detailed in, 
-- . ---

represent· a ·me>st desirable cooper~tive 

sectors. 

Di~trict · beli°eves · that· it has· proyided in this 

ample j\isttfi~~tion for a grant by the Board of_ an 

st~ndard wit.11 ,the condltions proposed, and 
.. 

the Board· to sO grant:: its petition. 

. . 

Respectfully submitted on ·· 
behalf of-· the Metropolitan 
Water Reclamation District · 

. oJ·Greater· .Chicago, 

Cecil Lue~Hing, D.Sc., P.E. 
-Director# R~search and Development 
Metropolita.hwater Reclamation 

District of Greater dhicago 
100 East Erie · .· 
Ch!°cagor Illinois 60611 
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ATTACHMENT-1 

40 CFR Part 258, . 
for Municipal f;;olid Waste Landfills,· 

October 9,·l.993, 
Section258.60 

C 
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::R ~ I (7 +:93 tdHoii> 
, 11ot belD.I' aeldend 
emedy telected. In such 
,er or 09era.tor mu1t im-
. inethod& or techn!Quea 
.cUi.:&bly t.cbJeve compll­
nqulrement.a, Wllua. t.be. 
ntor ma.kea the deter ... 
rl~.Y(c) •. · . 

.• ner ·. or •operator. deter-
" :>mplla.nce wJtb require-. 

2SU1(b) catu1ot be pn.e- . 
" red with a.ny currenU7 

·. 1od&, the OY,'lltr or oper.L-
--- - - -_-_ _- -- -

udficatfon or a qua!ifted 
scJentS,st or appronl. bi. 
,ran approved State that 

. Ath ·. reQulrement,s . under 
. U!.!IOt. .. be · · practlc&Uy 
· ·. : any currently ,.,,a.11ab1, 

nt alter:.at.e meuurea to 
11n or hwn&ns or- the en­
; naldual cont.amlnatlois, 
'to protect buman health 

•. mment: and . \ • · •· 
·. 11t alternate mu.sure, !or 

.. e aources or contamlna• 
'.:emov&[or decontamJnA• 

C unent/\Ullts, ·devScu~ or 
,Lt an; ' ... ·. , 

·;,; lly practfcable; and·· ·. 
!Dt 9,•Jtb the o\'era.11 obJee-

, ' J\ed,y. ' . 
,: lie St.ate Director. lrfthfn 

. Ca. report ju1Ufyln,r tbe al· 
. Ja.r.i.ru prior to Jmp)~ 

alte:nath·e meMures bu 
· s the opelatlnr record. . .. 

: wut.es that ue man aced ··• 
. a. remedy nqufred under 
.wt.erlm meuure required 

,).)(3), shall be minare41n 

!s. protective or hwnui 
e en\ilronment: a.ud . . . 
:omplfes wllh applluble 

. :menta. < .· ·•.· 

es se1ected pursuant. to 
. be conr;ldered complet.6 

, -_ -_- -

i,tr or operat,or compUea · 
iround•"'at.er ... protect.Ion 

. :· .ab11shed. unU1 H ~-~b) 
~Snh wH.hfn the plumi: of 
n tht. : lie t,eyond . t.be 
monlt.cirfnr well s)'stem 

ndf:r l UUl(a). 

c:w.c ... Pi. 

£nviroNMnfal Pro!~ AtJ«tCY 
(2} Complla.nce wtlb the ~und-water 

1258.4 

l!M.!9~ 

Subpart F-Closura And Post• 
. Closure Core .· 

i,rotecllon 1t.mdJ.Td.6 eatabUahed under 
U23-8.~h) or (I) bu been e..chieved by 
demoMtrattnr that. concentn.Uona or· 
t.ppcndix D constituent.a b.l.ve not ex­
ceeded' the g-round-wa.ter protection · I !.5-8.60 Clo.ure t:rlteri&. 
1t.a.nda.rd(1) for a period of three con~ ca.) ownel"I, or opeit.tora or . 
r.ecuttve yean ~Ing· the 11ta:t11tlc.al MSW'LF units· mu.at. ln,Wl a . ru 
procedures a.nd performa.nce et.a.ndt..rdll cover system that Is dulrned to m1 · 
Jn 5~.53tt) and (ti). The Director ora.n mite 1nmtr1tlon f.Dd ero,lon,Tlle 111 
appro-.·ed State ma.y 1pe.:I()• an a.lter• cover 1yn.em inu1t, be de,lrned t 
native length of time during y,·hlch the constructed to: • . ·•· . . . . . 
owner or opere.tor. must.. demonstr,.te (1) Have.,. permu,blllty leu u.an 
that concentr&tloi;ls or e.ppendlx U con- eque.l ·to· the perme~blUtr of a.ny b 
1tttuents have not exceeded the tom Uner liYlittJTl or natural tubae 
rround-wa.ter protection sundard(s) present, or a pt,rmee.blllty no rrn 
ta.ldnt into consldere.tlon: . , : than 1.:10-s cm'sec, whichever 11 lt 

(1) ExtH • ,.i,d concentration or the and .·· . . · .. ·. ,· 
relea.se(1): . . . . (2) ?-ilrilml1,e lnnltre.tlon tbrourh 

(II) Behe.,·hr characteristics or the closed MSV:LF by the ui;e or an SD 
haurdous constituents in the ground• ·. mi.ti on J&yer tba.t conte.lns a mln!m 
water· ·. , . . . . · H,•lnches of ea.rt.hen material, and , 

(111)
0 

Accu.rac)' o[monlt.orlr.g or mod- (3) , ?-Un!mlze erosion of t.he n 
ellnr techniques, fnch,dlng any sea.• cover by the use or e.n erosion la 
ionaJ,. meteoroloclcal, or other' em1~ that conufos ,. minimum 6-lncbee 
roriment.i.1 varlabHltles that may &!Cect · earthen materlf.1 that Is capable oC 1 

· talnlnr nt.tlve phmt e-rowth~ 
the' &ccura.cy; and . . (b) The DJ rector of e.n e.ppro\·ed f;t 

(Iv) Chuacterlstlcs or the g-rou.nd• may appro,·e an alt.ern11-t.h·e final cc 
"'·at.er. · · design tha.t include,: . · .. ·. 

(3) All a.ctlons m1ulred to complete (1) An Infiltration Jay er the.t acnh 
(he remed)' have been satllifitd, an equl.;•a.lent nductlon In Snflltre.1 

•· ((} Vpon completion or the remedy, a.s the lnflJtratlon la)•er specified 
the owner or o~re.tor must notify the paragraphs (a){l) and (a)(2) or thia 
St.ate Director within H da)'S that a. tlon, 1.nd · .. . . 
certification th&t the remed)' ha.s been (2) An erosion Jarer \hat prov. · 
comple:.ed ·In compliance with· the re• · equh·e.lent. protection Crom wind 
4ulremen1.s of §2-38.&s(e) ha.s been Placed water erosion u the erosion Ja.:,,er 1 
In. the operat.1ng record. The ·certlfi• lfled.ln,par1.graph (a)(:t) or t.hl~ sect 
cai..fon must be signed \>)' the owner or (c) The owner or op&rat.or must,· 
operator and b:,• a qu11.llfied rround• .. pare a. written closure plan tha.t . 
water scientist or e.pp:-oved by the DI• scribes the steps necessary to c,tos1 · 
rector or an approved Suite, MSWLF units-at an:,• point dW'ltif t 

<r> 'Wllen, upon comt,letlon of the cer- active UCe Sn ~ccordance with the c 
tlflcal.lon, the owner or opera.tor deter- design requirements In I 2.s8.60(a) 01 
mines. that the correctl\'e action rem• as applicable. The closure plan, 1 

. edy hu been completed In accordance minimum, must. Include the follo• 
with the requirements under paragnph Information: 
(e) of thluectfon, the owner or op,:ra• · U) A dncrlpt.lon or the nna.1 cc 
tor shall be relea.&ed from the require• de&lgned In Accordance with 12.58, 
ments rorJlnanclal M-SUrance for cor- and the methods and procedures t 
recth·e acUon under t 2.!18.13, used to Inst.all the cover; 
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(2) An eaUmate or tbe la:veat ar-ea. or (b) Followlnr cloaure or ea.ch MBWL'F 
tbe MSV..'LY c.nlt ever requlrlrig a. final unlt,. the o\n>er or open.tor mu.at ?)O­
cover a.a uquired under l258.60(a) at tlfy the St.Ate Director that a certlll­
a.ny time during tbe a.ctlve Ufe; catlor,; aft;ned by an independent rer-

(3) An eaUma.t.e or tbe muJmum in• latered proreulo:nal engineer · or ap,, 
nntoryof wa.sus ever C>n•llt.e over tbe proved· by Director. of a.n apprond 
a.ctlvellre or t.l,e Jan4fl1J ra.cntty; and St.ate, v:rtfylnr th&t clo:iure hu be-en 
· (4) A acbedule for completing 11.lJ &e• completed In acc-,rdance wltb the clo­
th1Ueuiece5Sa.fy to a&tl1fy the tlosur~ 1ure pla.n, bu been ple.e!ld ln the oper,. 
crlt.erla ln 12.S&,60. · · · atlng ncord. · 

(d) The· owner or· oper&tor mu.st no- U) · (1) FoHowinr . ctoeure of. all. 
tlfy the State Director that a closure MSWLF unit.a, the owner or open.tor 
pJ&n bu been preptred a.nd p)t.ced in must record & nou.tlon on the detd io 
t.he operating record no le.t.er tba.n tbe tb,; 11.ndliU facility properly, or tome 
f!ffectlve da.te or this p,.rt, or by tbe other lmtrwnent tht.t ta norma.llJ. ex• 
tnltla.l receipt of wute, whichever i& · e.mlned durlnr title search, a.nd not.lty 
later~ . . : . . · . the St.ate Director that.0 the not.at.Ion.·· 
.. Ce) Prior to beglnntnc clo~urt of et.ch bu beeri recorde·,1 and a copy baa been 
MS\\'Lf' untt a.s specified Sn u~.&om, · placed 1n tlie operating r-ecord. . · 
an ow::t:- or oper1.tor must. notify the (2) The notation on the deed mu1t. 1n 
St.ate Director tha.t ,. notice of tl:e 1n• ' ptrpetult)' not1fr any potentta.l pur,, 
t.ent to clo5e the unit ha.s been placed .chuer of the property t.ba.t.: 
In the optratlnr record. m The Jand has been used u a land• 
· CO The owner or oper&tor must beJiu rm facnlty: -.:id . . 
closure •~~Mtles of each MS\\'Lf' unit (IS) It.a uae St restricted undet 
no la:ter H,an 30 c!a)'S after the date on J2S8.61(c)(3), 
whlcnthe MS\\'LF unit receives the Ol The owner or operawr m&y n­
knowr final receipt. or wa..stes or, sr the QUl"St. ~r,nlulon Crom the Direct.or o: 
MS\",·;.r unit has rema.trilnr capacl\)' an approved St.au to remo,·e the n.oi. 
anc! n.ere 1s a reasonable JIJcellhood tlon from the deed Sf an wa..sm are ~ 
tha: t.':',e MSWLF unit v.-m i'ectl\·u.ddl• mo,·ed from the facility, · 

, tlor.a.~ wastes, no liter than cne yeu l:i6 FR 51016, Oct. 11, 1991: 51 rn 2ffl.8, J@t te 
•fu•: the most. receril, receipt or wa.sv.s, tmJ 
Exttn5lons be)·ond the one•)'O.t dea.d-

. Une for berlnnln~ cJosure m,a:y ~ 
.· :rranted bt the. Dlrt-:tor or an approved 

St.ate l! ti',e ownu or operator dem• 
onstrateHha.t the MS\\'LF unit has the 
capaclt)' to receh·e additional wastes 

. and the_ owner or Optrator ~a.s taken 
and v.·m continue. to t.ake all sups nee• 
et.sary to pre\'ent threat.s to hi.lmt.n 
health e.nt the environment.al from the 
unclosed MSWLF unlt, , , 

<e> The owner or c,~rator or all 
MS\l.'LF unlt.s must complete closure 
actMtles or each MSWLF unit. tn ac• 
cord1.nce with the closure plan wSthlr. 
JBO da);s follov.·lng the beginning or clo• 
iure.11-S Jrpeclfled In pa.raJ;raph m of this 
,tctlon. Exten,lons of. the do1ure pe, 
rlod ma)" bt granu-d b)' the Director of 
an appro\·ed Sta.le H the owl\tr or oper, 
ator dtmc,nslratu that clol'Ure wU), of 
nectulty, take lonctr tht.n 180 da)'5 
and he h.u taken r.nd will continue to 
take a\l stesis lo prH·tnt. threats to 
human health and the en\'lronment. 
from th'e uncloud MSWLF unit, · 

1258.61 Post-cJo,u.re care 
went.I, · 

(a) Fo1Jowlnr closure or ta.ch MSWL1 
unit, the owner or operator must. co11 
duct post-closure ca.re. Post.-closu.r 
care · must be, conducted for 30 year1 · 
except M provided under parAgTapb (l_ 
or this ucllon, and consist or a.i leM 
the foJloy,inr: · 

m Malnt.alriSng the Jnt.eBTIW and e 
fectl\'enu5 or any flna.l · co\'er. lnclu1 · 
Ing ma'klng repairs to the cover u ne, 
uury to corrtct the eftect& or aettl• 
ment, ·· tub,ldence, erosion, or ot.b1 
e,·ent.s, and preventing run-on and ru.: 
off from eroding or otherwise dam11,ttr 
the final Co\'er: · 

12) Ma.lnt.alnlng and operating t.1 
leachate col>ectlon •nt.em In •t:cor 
anJe with the rtqulrement.s In U.58.~ 
if aprllcable. The Dlrecl.or or an a 
pro\'ed Slate ma)' allow the owner 
operator to •lCIP m11naelng Jeacbate 
the owner or operator dtmonat.rlLt 
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· hat trees grow twice as fast on sludge•. to defray the costs of da-walering sludge geneN1ted in the United States is 
lffl&nded soil.This means that II lre!J . sewage sludge pl11Ctld in landfills or effectively Teused by applying it lo lhe 
,.,h!ch would typially be cut after 60 ,ndnereted. Further, lh11 labor, c.epit&l. land, or sold or given away for use in . · 
telirs couto ha oit after only. 30 yeafs lo . and operating and mr.h,ttmance costs of home gardens (soo Tab_te 1~2). ln · . 
:u.p plr lwnbe.r for o ".· ariely or purpos1ts. Incinerating sewage sludge ere . comparison, Japan uses 42 p!lteanl o(it! 

.. S,uilge is productively used to subst11ntieU7 bigha1. . . · ~ewage sludge for coastal redamaUon 
;tsbtlb'e e.nd re-vegelllto areas destroyed The Mumdpality of Metropolitan and home gardel\ odarmlng U.iO$, Tho 
>y mining, dredging, end construction Seauto {METRO). which treats United Kingdom ,ppli6s 51 percent of 

. ic.llvllles. Air-dried siudgo that !oo\:s wastewater in tho S1ta\lle-1Gng County its sewage sludge \o the land {Refotoncil 
Ike compost ls fJt:quently used to · region. began using sludge to improve No.,;). .. . . . . ·•· · 
·ediUi.o hlghw•1 median strips, clover•. soil in several Sean lo aroa pai::s. rostore While sod ion 40S(e) of thil CWA 
ear exchanges. and for covering expired land disturbed during strip mining. reierves the choice or use apd disposal 
andRlls.HlstorkaUy. land reclamation •. t(lslorci e guvel pil uted for Interstate 90 prac\ices to local cori,t'Tlunlties, £PA's 
111 IMen very successful-end coPshuclion, and •nh•n~ grass growth p?Gference is for.lOCAl communtties to 
:ompueble i'l cosi to other a,mmel'f"'ir l <'It the King County lnlerneUonel Airport reuso thts resoutce lnbeneficial ways; 

- :nelltods. !n utrip•mhied area :n Fulton et lioeing fiold. ln October 1983. the ·. On June U, 1984;lh11 !?.PA publbhedl\i 
:.Ounty. n., TI1Cl1m1llon ushg muntdpel METRO Ql\rndt adopted• sludge · s,ollcy en th. e menegement of sewage 
· uwegtl s1udgf' cost $3,600 tn aao. as managomenl plan that outlined • goa\ lo $\udge statinatbet the Agency wm 
:ompat.?d with" rans· of Sl.39S to u,e et least eight a1tern,tive sludge acUvoly promote those 11\Unlcipal . 
W,290 en acre u~lng commercial ~cling or disposal methods through sludge management proctlcos thol " 

. · methods (Refer,nce No. 49). · t1,e year 2000. METRO reports thet Its -provide for the benenct•l \lJe of stu~go 
·.· . 'Pennsylvania, has ustd the sludge ·. . plonb produoad 65.000 tons of sludge . . · while melntelnlng or lmprovlng .. 

PhHadelphie genarete~ l1 reclaim mon.J In 198S and moro then 9\,000 Ions ln envlronmentel quality end protecting 
1h10 3,~oo :cr,s or devastated lends. , · . 1987. Slt,dge production Is expected to publlr boallh (soo 49 FR 24358), . 

· .. Sludgo, In combin•llon wllh ny ash. ts · lnaoaso dremeUcally In th~ next decade Wbon lhe quility of tho ;ewqe sludi 
currently 1arod In .h.o re•vog. et11Uon o( after METRO's PUROi Sound pbnts er• appoars to bo • llmltliig factor for an 
. soils that have become highly . · " upgredod froPl primory to SOC1)ndary otherwise di,sl1'6ble uio. POTWs can 

·. co,1t1nlln1tad from Iha oporatlon of a tnatmont. METRO nys that by creating osl&bUsl. dlichuse limits fo.r non• 
zlnc smeller In Pahn•rton. PA, over tho • demand fof 1ludge and developing a d. omestlc u.son 6tscharolng wastewate,. 
past en years, . . · ·· . variety of recycling optlo:\S, ll foducod h ftl'Yr'lu ,,· 0 h 11 

·. ~A enalyses shaw that CUl'fent program expenses from $127 per ton of to l . " nn "• Contro Ing l • qua I)' 0 

beneftdel use practices (I.e., tend .· . . ,ludge solids In 1 !lBJ to SUB In 1987, ru,n.:rlomestlc w1st1w1tor dlsclmgocl 
· application, and Ml• and glve,awey} Ttie benefits or using sowago sludge 10 lnll' municipal Hwors I, in Important 
pose less cardnogenlc ds~ then disposal Improve !and productivity 1111 olemont In menoglng the quollty of 
practlcn. On• par.ton basis, ·· · ·· suostantlel. Howcivor, lhowagculudge iawcguludge, · ~ · ·. . ·· · 
cerclnogonlc rb\s from teusins sewege containing high tovols of polhogonic AU dlsc::h•f8°rs of non•domosllc .. 
sludge rongefrom 8k\0-1 to 4x10-,, orgonltms (e.g •• vir\isot, liacioriel or wastowaleff aro ntl)Uhed to moot •ti 
whlletbo51from lnchuu•tlng and hlg.'l coricontrallons of pollutants It eppUcablo NaUonel Protro•lmonl · 
disposing of aweguludgo In monc)fitl,: Improperly handlod, thuludgo eould Standards, Th!'se may Include general 

· nngo from 2KJO-' lo 5x10-". · contaminate \he soil, water. crops, · and spoclflc prohlbluul dhchargo , 
Studio, using rhiledolphla sludgu. Uvostock, llsh, and shellfhh, Tho mo)or 11onderds, Cll.toaoncal protroatmon\ 

b1ve shown that tho microbial . bumen ht-ahh, envl,onmontel, and· Jtondords, nnd local llmlts, ·. 
communltles In roelolmAd ml nod 10Us ,i.,sthellc fer.tor, of U>ncem In tho l1md ln nddltlon, P01W1 dHlgn.-d .lo 
revort to thoJO or nonnel sol1s wllhl.n 2 appUctlion of scr .tgo sludge aro tfllated aceommodatodaslgn nows or moro tl· 
to 3 years, Conventlonet roct1m111ion .· to p1thogens, mt ab end purststor,t 5 m.Ullon gallon, p. er. doy and •m11llo.r 
eou1d IIM u long u so tc- 15. y11nrs. or 011anlc chomlcels cootont, •nd odors, P01Ws wUh ••snlfleant lndu11rlal 
oven longer (Reference Na. 40), ·· • Tho standards promulgotod tod•r wou1d d!Jch1ngos ero roqultitd to 111111b\hh le 

Yorast soUs havoboon found to bo rrovent tho zontemlna\lon oho\ end pn1roo1mon.t prog. remt, Curren. Oy 2 .• c 
wetl suited to sludge apptlcatlon crop, by palhogons, as woll as tho of tho notlon'J ronv, opor11tod by 
becaun thoy havo high rah,s cf · contamination of rood ond en Imo\ food · · 1,5211 aulhorl\101 hovt local 
lnnllrollon lwltlch roduCG run•ofr end cror.s whon 111wago sludge Is applied to prolrn11tmonl programs. Tho local ·. 
ponding}, large ,mount• uforganlc • · Joncls usoo In tho productlon or . progrom mus\ lru:luda adoquo\o logo' 
material (which lmmoblllzo motels fr«>m egrtcult1.m1I crops ur to l,nds thot rnny 1u'11orlltos, lndu1lJh\ user. ponnltU11 
the sludt.r-). and J>nonntal root .syr;toms b.-, co1woned to ro1ldonli11l uso. romplhuu:,0 monitoring, «m(orct1mon 

. lwhfch allow yotr•round appUcolion In Whllo the uso of Hwogo sludge for end public p11rtlclp1Uon, Thesa t,12 
mild cllme101J. Although forosl 10111 oro b11nonc111t purposes Is prlm1mi t re\etod approved programs are osllm11tod to 

· frequently quite acidic, t11S1um:h at tho to f•nn and homo gordon uso, use of . tt>Colve BO porcon\ or tho n11Uonnl 
Unlversl1y of W05h1ngton hes found no ffwage 1. 1 Jdgo to aid In tho growlh of a Wlllilowator now discharged to PO ti 
problems with molal loochlng following noel vo;·rlitho ap for municipal s(.11id h1 addition to wa,1ow111or roductl, 

· 11udgo •ppUallon (Rofororir" tlo. H), WHto l1mdnlh ls oho c<1nsldntod a and tho se1u1riltlon or c:onlomlnatod 
In addition, studios of antmols living on bonoRchil use o{ sowoga sludge ond · w,slo frnm uncontomtnatod wastoJ, 
sludge•trootod •Hos havo found the\ lho should bo oncourosod, ny to~ing prntrD11tman\ of non•domustlc 
enlmels oro h1111hhler tlum th,m, on 11dvon\ogo of Ulll nutriont contont end WMtowo1orl1 e.M\hor koy 1lop In 
c.ontro1 site, bocaur:e or tho lncniasod 1otl amendment cheraetorbllcs of mtmoglng tho qunllty or 111wago s\u 
production or vogclaUvo mottor. Hw4go sludg•, o vosotatlvo eovor or cop II pro\rootmcmt doo, not roduco tho 
· 'rho salo of sowoso sludge products can bo quldly srt>wn to focllltuto tho polluhnt foveb ,urnctont\)', · .. · 
can ho used lo dotr11y tho c:osu or do• munh:tr.at J0Ud wAS\o r.:losuro plan. communltl,u may h11w, to dispose , ~~~r~•n, and co_mp~,llng l~io IU!Wllgfl In SiJl ({I of tho bononu of rau,lng tfum Uf;(I thotr sludgn ,md, duoondl 
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yA~Gade~ Director 1200 Churchill Road, Springfield, IL 61794-9276 

· .. ·. . . J--1-) 
)v. Z"V\~ . 

March 21, 19 9 5 · ::{-ttv rvz.-,f ''V\...-re · . • 
. . . . {Cif/tfL. 

Dr. Cecil Lue-Hing,·D.Sc:., P.E. 

(217) 782-5544 

· Director . . . · · . ) 
R,eseaich and· D~velopment . D /__ ~ii/ 
Met~opofitan Water Reclal!'ation l{: f..P<;/!,V/•:;f/\1 ( 11 .. ·· · 

. District of. Greater Chicago · I · 
100 East Erie Street· IAn. &1<h1.,, 
9hicago, Illinois 606~1 · .·. · · ·. / 

Adjusted.standard Draft Petition 

LUe-'-Hing: 

.0 .,, 
·,:,-r ?°J:·~ 
-<:::;': 
:_~>:_, ... J 

00 ::c. 
(':"l 
0 

(Ji 
<.D 

.0That1k you for. your 'letter dated Februar:' 23, 1995. The Agency 
agrees that all technical matters concerning the proposed.adjusted 
stahdard have·been resolved.:'However, the Agency and the District 
still seem to have.a. ajsunderstanding regarding the "permit"· issue. 

If the Di~trict• s adjusted ·standard is granted by the · Illinois 
Pollution Contro.l Boi!lrd · ( ••n~ard11 ), the Agency wi11· be given the 
task or admi11iste,:ing it. The Agency will need Board guidance on · · 
certain pro.cedural ipsues .that pertain solely to the District's 

.· .~djusted standard. Tlie Agency is. not trying use the District's 
.· . petition to· resolve issues created by a poorly written law. r wish 
" to· state unequivoc;\lly thc).t the .n,gency \!rould not try. to subvert 

legislative channel.s in this manner .. · What the District needs .to 
.underiJtartd is that once the Board makes the decision to· grant the.· 
adjusted standard, the Agency, is. then faced· with procedural 
:problems·unique.totheir adjusted.standard. The Agency plans ·1:,0 
addrebs these problems in the response they must file with· the 
Board'~· · 

· Ono ·such issue is what, if any, procedural requirements will be 
placed upon S2l(d} permit-exempt _facilities. if they want to use . 

. . District Sludge in place of soil material for. final cover. The · 
AgE!n<.:y may ask the Boa,:d' to nlarify the procedural requirements of 
permitted .facilities also. The. Agency does not expect the 
District to address these insues, however, we do want to.make you 

.aware that they exist, and that we will be addressing them~ 
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,, 
· The District also addressed the thre_e foot minimum vegetative layer 
thickness issue. The condition tha.t the District is considering 
adding would not be necessary for permitted facilities, as the 
Agency has the authority to regulate the amount of final cover used 
at· a permitted facility. However, the condition requiring the 
District to send sludge in a quantity necessary to meet the minimum 
depth of three feet, or more.if necessary to comply with a final· 
land use plan, would be helpful to the Agency in working with 
permit-·exempt facilities. We appreciate the District considering 
the aodition of this condition to their adjusted standard. 

· ·N·i·······~.w.vo .. i· ·.e .. ·.: ... ·.~.· .. ·. I~
0

t~~.e .... ~ .. · ~ .. 3 .. u.•-.: ... ·~. :d.· t.~.·.~ .. ·· a~. ·~.:.:a.·~.c!e. a·:··.~ .. ;eb: .. na··· tt~~et. ;~~.i~ .. c: ... ~. e.!:.s~:. : .. ·)·.·· · .. adjusted· standard petition could be filed. If you have .· any 
questi9ns or concerns·. regardi~g the issues discussed in this .. 

. letter-, please £eel .free to contact. ine. 
j-, - ' , 

!-

,-~'J .~·· 
/

0 '?Mel'~ni.~ A~. Jarvis . . 
.·; •· Ass·istant Counsel 

-Diy~sion of Le_gal Counsel 

. Susan Schroeder · 
.. · ~d Bakowski 

· ~oyce 1:{unie. 
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lL~:NO!S POLLUTION CONTROL BOAR~ 
June 7, i990 

DEVELOPM_ENT, .. OPERA'!' 1 NG. A~;) 
. REPORTlNG REO,UlREMENTS fOR 

NOl·i_;HAZARDOUS WAST:: J.,ANDrI Li.,S 

SECOND NOTICE •. 

) 
- } 
- } 

) 
) 

RBB--7 
(,HuleJllaking) 

J. Anderson): 

.. ·, On March 1 r l 990, the'Board adopted a second First Not ce 
pioposed Opinlcn a:id proposed Order iff this R ee-7 regulat:o y 

·prQce'roing~•. Th_e proposed :egulatiqns .wer:e published ln the 
Illi_no.is. ~egister on 1-!ar~h l6, l 990. ;'!'oday • s_ Second Notice -
a.ct ion is. taKe:1 Jc: 't.?'le. per pose of submit ting the· proposal to the 
J.,egislature 1 s Joint. <:om,n!r.tee on Adminiiitrative Rules (JCAH), 

. required by the A~ministraHye Procedures Act, . The proposal 
inc.ludes mod_ifications from the second First :Notice proposal in 
r-esp·onse to_hear in9 tes~imony and writ ten comments, an.d the · 
Board!s Scientif lc/Tec!lnicaLSectie>n·. {STS) 11 ·Resporise to .. · 
Additional: Cor.t'llents on -Proposed Parts 807, and 810 through 81511, 
(STS·~~Sp()nse), filed on·'t_h~s. day as F.X.33). This Opinion will . 
11ot crepeat: the -discussions presented in the Boc>rd' s .4S page . 

o ... ·P··.1n·i•.· ... o.···n ... ·.·'o. f .... Ma···r· c.•·h· J ·; ... ·•.·.l .. 99···0.; ....•. ra····.th. e.• r·.·,···.1.· t will ref····er ... enc·e. t·h. a .... t····.•.opin· i. on. where necessary, and will include in its entirety in the Second 
,:Hotice ,submittr:tl· to JCAR, ~s w~ll as the STS Respbnse and, of · 

·. co,urse, the proposecJ Seconq .Notice Order, 'l'o the ex tent that the 
· Board c;opcµrs with the rec_omr.iendatiqns in the STS Re$ponse, the 
-aoarct accepts' the rationale contained in that document, with the 
,lxceptions or addi t!onal discussion as not:ed herein. . .. 

';-the- ac:i11rd .h-eld a hearing on the second First Notice prc,posal 
on Aprll ,6,_ ·1:990, ~nd·accepted comments until May l', 1990, · -

pati1~1~~;t! ri~ci~d:;~ s of the Board's staff, the hear1ng 

Protection Ag'!ncy (AgenclJ. 

Gary\~tng, ~.Esq., £nforceinent Programs 
x;dwin Bakowski,. Manager, Solid Waste/Ole Unit, DLPC 

. Angelo·, Esq,, Meyer, Brown &.Platt 
:,<~.John J,McDonnell, P,E:,. (Ex. 31), Environmental Manager WM, Inc • 
. \Y: John ,Baker,.; Manac;er, · Environmental Moni to\·in9 Pro9 rarns, WM, Inc, 
~-,1-•-!ti::·. - __ --- --~- .• 
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t:r.a::..·some clarifying la;1s·Ja<:e has been .includ€d in Section· 
Sll-lOl(bj. Also,\.;€ will cc:1t.:.nue to inclucle off-site as ~ell 
as cm--site. landfills in tre "stay!I. r;e fail to see, and the 

·participants have net explair.ed environrneritall}' or otherwise, h1hy 
they ~ant to exclude off--sile landfills b6th from the "stay" and. 
fl'omany December proposals they might subrnit. · Our decision to 
grant the llstay" admittedly rests on the expectation that the 
industries will appreciate, on balance, the advantages_ to them of 

,not installing new landfills dudng the •''stay" period unless lack 
·of air space isa critical factor, and even then will consider ... 
whether it might be more pruoent to comply w!th these new 
regula,tions rather than the old ones, or at least seek a permit. 

Fint)lly, 1-:Ml al.c;o·ask<?d for. clarification as ·to how onsite 
landfills,· those operati~g outside the permit sy~tem, are to 
proceed if they wis~ _to use alternatives .to basic Board standards . 
or when approvaL by .the ·Agency is• required H an alternative is · 

·. t<> be used .• ; 7his que5:icn ie!.ates to more than the ''staytt. 
· issue. For exarr,ple, .A<?e~cy _ijpproval · is required for use o: 
alternate daily .cover materials, and there any any number of ... 

· in~~ancest in the.se TJles, sucti as ~here pedoj:rnance standar~s and 
asse~sment, and: remedial action pla_ns are involved, where onsite 
operators ·arguat:Hy carry; a greater risk of a subsequent . . .. 
enforcement action for ·decisions made by them, outside a permit 
.setting,. ·as to what const it.utes ·compliance wHh the rules. This 
ii:;. a legal as well ·as ,a'practical prulJlem that is not· new, e~cept 

, insofar as the ptoblern will be larget. '41th the new regulations. 
Answeriri9 the ,question posed ult ima.te'ly re~ui ~es knowing what. the 
,operator wants to do and le>pking at the inoiv1dual rul_e lnvolveo, 
considering· the. facts of a 'particular situation,·· However, as a 

.• general observation, the operator may have a number of options, 
including i;eek1ng an adjusted standard· before the J3oard: . · .. · ·. 
voluntarily applying !pr.a permit,.so that modifications.can·be 
approved; .informally consultin9 with the ~gency if the A9ency is 
willing~- slrnply taking the course .of action with confidence that 
the rul.e allows it,. etc, We note ·that these proposed rule$, .· 

., part,icularly .the repoiting,requirements, r!!fle.ct a conclusion by" 
the Board, based on the record, that more needs to be known ·about 
thejlae:tlvities of onsite·f~ciliti~s. 

sec~ion Bl 1. 306 Liner sys~_lli 

The-Board a9tees "1ith t.he explanation and recornmenc1atlon in 
the ST$ Response t~at; as an alternate to the minimum·tive foot 
compacted c1·ay liner, a minimum three foot compacted clay liner 

· · plus a .. geomcmbrane be allowed •. The Board had requested comment 
in its March · 1; 1990,. Opinion, . ar,d received testimony and comment 
in respon~e. (See e.g. R. 442-524). The record indicates· that a 

, . tlnee foot compacted clay line:: plus a geomembrane liner ~irectly ·· . .:-:r . .:applied on top oL1t has demonstrated capabilities equal or . · 
••1:::•{~·/f superior to the reoompacted. five foot liner,. at least for non­

);~.f#:½}~iJ~ward gradient la~dfllls,. both in terms ··of leachate ·capl:ored and 
V.'.~~~~ as a leacha.te barrier. E:xper ience has shown that the controlling 
',:;;i~ .. :t,.tfactorG for the long ·ter:n effectiver,ess of the geomembrane i!re 
'1/lt;if_:;',,,r.- •. , · .. . · · tl~f::rt~t~~. · · · 

. i, 
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METROPOLITAN WATER RECLAMATION DISTRICT OF 
GREATER CHICAGO (District) 

AWARDS AND RECOGNITIONS 

. . Awarded By Date 

of 1955 

· 1973 

'Illinois D1vi~ion of the< 1975 . 
:ci,aJfWaltpn League. 

·'J~."i t~d : s ta tee·.·. E~vfrori­
m,:n t.al , ~rotection . · · · 

·~.Agenc:y .. 
- - _c' - - --- - --. - ~ ·- - _· "'-_ - -

>\NA't:i6nal. .. Soc:i.ety'.of • .• 
; Prc:>~ession~l 0 Engineers 

'·'. ~American Society of 1986 
Civj..f Engineers 

1986 

68 

Project . 

District System Selected 
as one of Seven Engi---. 
neering Wonders of 
America 

. Fulton County Project, 
one of : Ten·. outstanding 
Engineering Achievements 

'Fulton County Project, 
outstanding Civil Engi­
neering · Achievement. iti 
United States 

Fulton County 
Civic Award· · 

Project. 

Award of Excellence for 
John E.Egan water Recla-
mation.Plant Operation 

One of Ten outstanding 
~ngineering Achievements·. 
in the United States 

·Award· for ·Tunnel· and· 
Rese.rvoir .. Project 
Mainstream Phase ·. I 

Outstanding Civil Engi-­
neering . Achievement of 

·.1986 for Mainstream Sys-­
tern of Tunnel and Reser;.. 
voir ProjE!ct 

District System Selected 
as one . of · the Ten out-· 

·standing Illinois· Engi­
neering Achievements in . 
the Laat 100 Years. 

--• ___ --,,a 

"-- J_t::~~-~~~~ 
,__;_ ____ ~; __ , __ _c_ ~ 

·• 
0/h,i'J "---~ 
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METROPOLITAN WATER RECLAMATION DISTRICT OF 
·GREATER CHICAGO (District) 

AWARDS AND RECOGNITIONS (CONTINUED) 

Awarded By 

American Academy of En­
.. vironmental Engineers 

, Water'.Ppllution Cont:rol 
:Federation. 

· · Association of Metro;_ 
po1i.tan Sewerage 

;Agencies· . 

iAssociation·of Metro­
p9litan Sewerage·. 
}\gf3ncies 

·united States Environ­
n1ental . Protection 

:Agency 

United States Environ­
mental Protection · 

Date Project 

1989 Grand Prize in Planning, 
Excellence in Environ­
mental Engineering, for 
Sidestream Elevated Pocil 
Aeration Stations· on 

··Calumet Waterway System 

1989 Award for outstanding 
Achievement in Water Pol­
lution Control for Ex­
cellence in· the Improve­
ment of Water.Quality 

.. 1990 · Gold Award · for Complete 
Compli'ance wlth National 
Pollutant . Discharge 
Elimination· System Per-

·. mi t Limitations. 
Stickney, ··calumet, and 

.. North Side WRPs 

1991 Gold Award for Complete 
Compliance with National 
Pollutant Discharge 
Elimination System Per­
mit , Limitations - · 
Stickney; Egan, and North· 
S1.de WRPS 

· 1991 

1993 

69 

Special Awa-rd for Out­
standing Contributions 
and Leadership in the 
Beneficial Use of Sludge 

Stickney Plant for Be~t 
Opex-ated and Maintained 
Agency Large Capacity 
Secondary.Treatment Plant 
in Region v 

.1: 

I 
I 

·. I',· 
I:~ 
I": 
I 
I 
I 
I 
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METROPOLITAN WATER ReclAMATior-fc1srR1ct· or= GREATER. ·cH1cAao 
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· sludge Prqcess TtailiS pfo'PCl$ed as/Equj\/alflnfto PFRP 
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Higti<:Solids. Sludge Propess Traln _.• .•• ... ··.·· __ .. _ ---~ ] 
. •.. . . · Air- F. . I · 

· . Sent~g~tion • L11~oqn .. ► f)ryirig** ➔ ma rto=2o%?· Aging*·· afo:::iSO%TsProduct 

Anaerobic 
· Digestion· .. 
=3 .. 4%TS 

,. Je;a:ing*~. Dcy~n9*-k • Final 
to~ts% TS to~6.0%TS Product 

I Low SoUdsSludge Process Train·· I 
. *Dewatering, Stabifization and Inactivation 
**Dewatering.a.nd .··Inactivation 
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SolidW-,ste Management Act of 1986 
. 415. ILCS 20/2 (b), 1992 
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{or \>inyl. 4 and LOPE for iow density polyethylene, 5 and 
pp for polyr,Topylenc, G and PS for polystyrene, and 7 and 
Olher for other materials, including multi-layer mawrials. 

-Contain'!rs wi\h labels or base cups of different material 
shall be coded by U1eir primary, basic material: However, 
this Section does not apply lo U1e phstk casings on lead· 
add storage batteries. -

P.A. 8~1198, § 10, eff. Jan. I, 1989. Amended by P.A. 
86--177, § 1, eff. Aug. 14, 1989; P.A. 87-'650, § 3, eff. Jan. 

- · 1, 1992. • -

Formerly IIIJtev . .StaU991, ch. 85, t 5960; 

J5/10.J. Sale of beverages in plastic cans 
§ 10.1. (a) No person may sell or offer Cor sale al 

retail townsumers in this Slate ariy beverage packaged in 
a plastic can unless such person has firsl demonstrated t.o 
the satisfaction ofthc Agency that: - - ._ 

• , (1) plastic cans can be collected arid recycled in a man• 
ner that wUI not interfere with · the processing· of scrap. _ 
aluminum cans; and - _ - -· · 

(2) -plastk cans can -be• colleded, _ proc.>.ssed -and trans• 
ported to -secondary materials markets . at a·. cost that 

_ provides a reasonable profit to recyciing operations in the 
State;· .. · · -

(b) For the purpose of this Section, "plastic can"means 
_ a beve111ge container having a Cllpacity or 16 fluid ounces 

or less; composed of cl.ear polyethylene terephthalate ther• -_ 
moplastic, and where the basic r.t,ructureor U1e container, 

aexclusive or the closure, also includes aluminum or steel. 
i (c) :Any person adversely affei:.tcd or threatened by a 
final detenninaUon of the Agency under this Seel.ion may 
obtain review by filing a ·petition for review with the 
Pollution Control Board in the manner provided for permit 

. appealJ in the Environmental Prot.ci:Uon AcLl 
-·.. (dJ Any ~rson that kn~wingly violates this Section shall 
be hab!e for a civil penalty not to exceed $5,GOO for each 
vioJaUon;. such penalty may, upon ordtr or a court of 
corripctentJurlsdiction,.be made payable to the Soli.d Waste 
Management Fund,. to be _ u11ed in acce>rdance with the 

- provisions of the Illinois Solid Waste Manageinimt Act.i . 
The Statia· A~rneyor any person- of the. county In 

which lhe violation occurred, Qr the Attorney General, at 
the 1·eque.st of the -Agency or on h~ · own motion, may 
insUtuw a civiraction against any violator of this Section, 
The court may award costs and reasonable attorney fees -

_ to the State's Attorney/Attorney General, or QU1er pen.on 
who.has prevailed against a person who has committed a 
willful, knowing or repented violation ol lhia Section. 

. Any funds collected in a proceeding under this subsec­
tion (d) In which the Attorney General.has prevailed shall 

- be deposited in the Solid Waste ManagementFund. 
P.AiSS..1198, § JO.I, addcil by r.A. 80-774, § J, e((. Jan. 
I, 1990. - .- -

.. Fi)rnmly JII.Rcv.Slal.;1991, ch. 86, 8 5960.J. 
I .Clfi ll..CS fl/I el ,eq. 
24JlilLCS20/I et 1eq, 

15/IL Viofotlons 
§ I l. (a) It shall be II violation <>f this Acl for any 

11erson: - -_ ._ _ _ 
(I) To cause or aHisi In the violationo( Section O or 10. 

· "' Uii5 Acl • or any regulation prcmulgalt>d hercundP.r, 

(2) To fail lo adhere to the schedule -set forth in, or 
pursuant w, this /\ct for adopting and reviewing a waste 
management plar.. · . .. _ -

(3) To fail to implement the recycling component of ari 
adopted waste management plan. -
P.A. 85-1198, § 11, eff. Jan. I, 1989. 
Formerly Ill.Rev.Stal 1991, ch. 85, I 5961. 

1 415 ILCS 15/9 or 15110. 

15/12. Civil penalty 
§ 12. (a) Any person U1at violates any provisi•,n of this 

Act shall be liable for a civil penalty not !.o eiccced $5,000 
for such . violation; 11uch penalty may, upon order of a 
court of competent jurisdiction, be. made payable Jo the 
Solid Waste Management Fund, to be used in accordance 
with the provisions of the Illinois Solid WasteManage: 
ment Act.I - -

(b) The Slll.te's Attorney or any person of the c'>unty in 
which the violation occurred, or the Attorney General, at 
the request of· the Agency or on. his own motion, may 
institute a civil action against any violatc>r oUhis Act. 
The court may award ·costs and reasonable attorney fees 
to the State's Attorney, Attorney General, or any person 
who has prevailed against a person who has committed a _ 
willful, knowing Qr repeated violation or this Act; 

-_ (c) Any funds collected under subsection {b) in which the 
Attorney General has prevailed shall be deposited in the 
Solid Waste Management fund. -
P.A. 85-1198, § 12, eir. Jan. 1, 1989; 
Form~rly lll.ReV.StaLl991, ch. 86, I 5962. 

1 05 ILCS 20/1 el seq. 

ACT 20: ILLINOIS SOLID WA.STE 
-_ MANAGEMENT Aer 

•- Section 
·2011. Short tiUe. 
'/0/2. Public policy. 
20/2,1, Definitions. 
20/3. State age_ncy materi1ds recycling program. 
20/U; · Institutions of higher learning. 
20/4. Projections of disposal capacity. 

. 20/5, _ Information clearinghouse, 
20/6,> !,cad agency-Powera. . - -. _ · .. --
20/Ga. · Nationally recognlr.oo recycUng lego11-Public cd• 

· ucation · and awar~neas campaign, 
20/6.1. Task force cin degradable plastics. 
20/6.2. Ta11k force. · , 
20/7. Legislative inlent-neportt;-Tu lncenllve11. 
2017.1. Waste painl. . . · ·. . •-
20/7.2. PcaUcide containers, 

20/1. Short title 
- § 1. Shotl title. Thill Act shall be known astho JlllnoiR 
Solid-Waste Management Act. 
P.A. 84-1319, ~ 1, efl. Sept. 4, 1986. _ 
Formerly lll.llcv.SuiU991; ch. 111 'I,, fl 7051. 

1'itle c,f Acl: 
An Af1 · ht rd11ion 1n lOlid w111t ni,111s•mrnt 111 IIHnoh, and 111 

amrnd MIi llicrtin namtd. P.A. 84· IJ 19, epprovcd and tlf, Stpl, 4;-
1986. . . -

20/2, l'ulJllc policy 
§ 2, Pulilic Policy, (a) The Gericral Assf!ml1ly finds: 



~ -

--~_ .. ,,_/_-. ,-_x· •-_ 

(I) that current solid waste disposai practices are not - when l:mdfilied in compliance with regulatory rcq -· 
adequal.e lo address the ricc-ds of many mctropolifan ;,reas rrt~nls in ai1 Agenc:,:·pcrmitted sile wi~out co~u_nin~:e. 
in Illinois; - - - - w1lh other wastes and, as such, landfills rece,vmg ·1.1nf 

(2) that U,e generation of solid was le is increasing while such wastes- bear a real and substnnlial difference r .Y 
landf;II capacity is decreasir.g; landfills receiving wastes which nre commingled; Dis~ 

(3) U1at sVing of new landfills, transfer stations; inciner- -- al of these _ wastes in landfills_ permitted for municipa] 
ators, recycling facilities, or _other solid wast.e manage- wastes uses up increasingly scarce eapaci_ty for garbag , 
ment facilities arid the expansion of existing facilities is general ~ousehold and comme~cial wast.e. It is the Pol~ 

• very difficult- due lo the public concern and com11etition of the Slate.~ encourage disposal of these wastes in 
with other land uses for suitable sit.cs; _ separate landfills. - -_ - _ - - _ 

(4) that_ more_ effective tind -efficient management of (b) IL is the purpose oi this Act to reduce ulianc:e 0 
solid waste is needed in a manner that promotes economic: land disposal of solid waste, to encourage and promo~ 
development, protetts the environment and public health alternative means of mana.ging solid was~. and to assist , 
and safety; and allows the most practical and beneficial , local governments with solid waste. plannin~ and manage,. 
US!! of the ma~rial and, energy values of solid waste; menL In furtherance of those aims, while recogniz.in _- , 
- (5) that state government policy and programs should that landfills will continue to be necessary, this Acl esta~ ·--; ' 
be developed to assist local governments and -private in- • lishes the following waste management hieran:hy, in de- .,., 
dustey In seekipg solutions to solid wnte management sccnding orMr of preference, as State policy: · 
proble~; · _ _ - - - " (1) volume reduction afthe source; 

(6) that. the purchase of products or supplies madefrom {2) recycling and reuse; 
recycled materials by public agencies in the Sta~ will (3) combustion with energy rewvery; 
divert significant quantities of waste from landfills, reduce --_ (4) combustion for volume reduction; 
dispo11tl ~sts and stimulate recycling markets, thereby , (5) disp<>sal in landfill facilities. _ __ 
encouraging the further 1Jse. of recycled materials and - - • 
educating the public ahQut the utility and availability of P;A. 8!-1319, § 2, eff. SepL -4, 1986, Amended by P.A; ""•, 
such m~ateri1lls; ---_ 85-119a, ArL IB, § -4, eff. Aug. 23, 1988; P.A. 85--1196, I, 

(7) that there are wastes for which combustion would § 2• efC. Jan. l, 1989: P;A. 85-1-HO, ArL II, § 2-40,eff. J." 
not provide practical energy recovery or practical volume Feb. 1• 1989• • - - . 
rcducUon, which cannot be reasonably recycled oneused Formerly Ill.Rev.StilL1991,Ch. 111 1

/,, 1 '1052. ,f, 
and which have reduced environmental 'threat because 1415 ILCS Sti ei seq. " 

- they are non-putresclble, homogeneous and do not contain _- Article II or r.A. 8H440, lhe Second asih Ocneral AuemblJ 
. free liquids. Such wastes bear a real and substantial - C-omblning Rrnsory Acl, resolved multiple actloos and made lc,;hnk:11 
difference under the purposes_ ot the Illinois Solid Waste corr«lions in r.A. as .. -.ou through r.A. 1s-1m. _ · 
Manageme~t Ar.t. from solid wastes for which coir:bustion 
would _provide. practical energy recovery -or -practical vol• 
ume -- reduction, -which· can be · reasonably recycled-_ or -
reused, or. which are putrescibte, non•homog<ineous or 
contain free liquids; _ - .--- - ··_- _ • _ --- --- _ 

.:. (8) slnc:e It ls the policy of the State as set forth in the 
- Environmental Protection Act 1 to assure that contami' 

nanw -discharged Ir.to the atmosphere or waters of the 
State are given the degree' of treatment or conlrol neces• 
sary<t.o prevent pollution, that wasws generated as a 
result of removing contaminants f1om the air, water or 
land bear a real and substantialdirrerence from other 

__ wastes In that the generation of wastes containing potlu• 
- tion treatment residuals can Improve the environment. in 

IUinoia and shoµld be encouraged; 
(9) since It Is the JK>licy of the St.ate as setforlh in iJlci 

Envlronlllental Prot.ecUon Act to promote conservation of 
nat,oral resource& and minimize environment.al damage by 

-- encouraging and eftecUng recycling and reus.e or waste 
materials, thal wasteg from recyi:ling, reclamation or 
reuse procc11se11 designed to remove contaminants &<> u _ to 

_. render such_ wastes. reunable or wast.e1 received at a 
" landfill and recycled through an Agency permitted process 

bear a real and substanUal difference from wast.c& not. 
- resulting from or subject In auch rllc,vdlng, reclamation, or 
reuse and that encouraging such recycling, re(lam!llion or 

· reuse furthers the purposes of U1e llliMlfl ~olid Waste 
-- Management Act-: _ 

(10) tliat U1ero arc over 300 landfilla in Illinois which arn 
permiltA:d to accept only dcrnolilion or constn1elfon debris 
or land11ca11e waste, the vast majority of ,1·hich accept lci:s 
Uuin 10,000 cubic yards 1><'r year. Uy themilelves lheac 
wastes (>O~e onl}' a minimal hni:itd lo the t•nvirorimcnt 

20/2.1. Definllions 
f 2.1. Definitions. When used in this Act, unless the 

context otherwise requires, the follow:ng ternis have the 
meanings ascribed to them in this SecUon: 

''Department" mean11 the IIUnois Dep11rtment of Energy -
and Natural Resources, · -

- "D<?inked stock"_ means paper that hu been -proccs~ed -
to remove Inks, clays, coaUngs, blnden1 and other ccmtaml-
nant.s. - -

"End product" means only those items that are designed -­
w be used until disposal; it.ems designed to be used in 
production or a subsequent it.em are excluded. 

"High grade printing and writing papera" Includes off• 
- set prin~ng 11aper, duplicator paJH!r, wrltirg paper (st.aUorr 

cry), office paper, note pads, xerographic paper, envelopes, 
form bond including computer paper and carbonlcss forms, -
book papers, bond papeni, ledger paper~ book s~k and_ 
cotton fiber papers. , _ _ - -· _ _ . · 
_ "Paper and paper products" means high grade J>rinting -_ 
and writing papers, t!s11ue 11roducls, riewsprint, unbleached 
packaging and recycled paperboard. _ -
- "Post.consumer material" means only tl1ose product.a 

gencrnt(:d by a business or consumer wt.leh have served 
t.l_icir intc11dcd crid use11, and which have been separated or 
d1vc~ted trom solid w11st.c; wastes generated during pro-
duction or an end rroducl are excluded. · 

"llecovercd papcrmat.crial" means paper waste generalt 
cd aft{!r tJ,e complclion of Urn 11apermaki11g proco11$, fitJCh 
as 11oslconsunwr materials, envelope cuttings, binder)' 
trimmings, prinlin1f waste, cutting and othe,· -convert.inf. 
waste, butt rol111; and mill wrappers, obsolt:tc Inventories, 

-
-

-~--
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METROPOLITA..~ WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

ATTACHMENT 9 
- -

SLUDGE UTILIZATION AND DISPOSAL IN 1991, _- 1992, AND 1993 
BY THE METROPOLITAN WATER RECLAMATION DISTRICT OF 

GREATER CHICAGO 

. . - . ~ 

tcindaqaping at District 

Dally Cover 

.. :•.· \,and~lrl Fiµal • closure -

1991 1992 .. 1993 

_ .... ;.;.;... ____ ;... __ d:ry tons--.;; ________ _ 

88,179 

43,662 

75 

120,183 

889 

13,411 

-_ 3 

-33, 857 

25,514 

-9,344 

0 

1,172 

2,830 

5,987 

45,323 

167,053 
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o .3 foot iayer of recoropacted clayi 

o lfoot sandblanket fordr<1inage; 

· o: geotextile to minimize clogging; and 
construction quality assurance program. 

TABLE.3-15 

GamRAL ··s1TE .CEll\RACTERISTics· 
.. NDl OFFSI'l'E UlIDFILLS · 

·- - -

. >gxcavation Slope . 
\f°ill Slope · 

25 

100 
3:1 
3:1 

200 ACRE 

.25 

125 
3:1 

. 3:1 

; :waste/Cover. Ratio .. 

.·itlaste inPlace Df3nsity 
.. Liner)<;over f1aterial . 

3:1 

4:1 4:1 4!1 

Operating Lf fe. 
• - "c-· _- -

·No •. OpE!rating J?hnses .· 

(Post.;cfosure care Periocl ·· 

1200 LB/CY 

on site 
16.years 

4 

30 years· 
400. 

1200 LB/CY · 1200 LB/CY . 

·· O.-i Site 

16 years 
4 

30 years . 
1300 
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ate technically. governeclby the requirements of part 811. The costs 
- - - - - - -

for the last 2 iterns of _Table' 0-9 were reduced for Class C faciliti~s -
- -

to $25,000 and for Class b facilities to $12,500. tn.part:icuiar, class 

D facilities need not- submit ififonnation pertaining to the- design and 

operation of a leac:hate managem(mt system. 

ClosUre Costs 
- - - - -

- -:- - - -

The increased_ cost of ·closure for offsite facilities is dete~ned as-· - -
- -

the- cost of an additional -1-- foot of topsoil ( for vegetative cov~r) an<\ 

3.:feet_of c~cted clay. 

C • -__ ,- -• -

Table 0-lOpresents one~tirne additional costs 
-_ 'otfsit~ facilities. -

TABLE D-10< 
-- ~-CLOSURE COSTS 

$740,300 --- $1,490,500 
164,500 331,200 

-==-==l#t:::;J -- 'lti 

$904,800' - $1 ,f321,700 

-$2,973,400 
660,750 

_-_ - - -

The additional costs for_pc,stclosur~ caredo not include those COtitS 

associated with post closure operation of gas and leachate management 
- - - -- ~ -

systems or groundwater monitoring. as these :were specified separately in_ 
the appropriate sections above. 

Table D:-11 identifies the additional cost~ fo.rannual surface care 
(erosion control, maintenance of vegetation, etc.) and the cosl'.s of 

--- -- ----: - __ ,_ :_ - - - - -

lnspqctlons as required by sect ton 811. 111 of the proposed regulations. 

0-16 
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Th£ fHECTS Of SEWAGE SLUUGE ON UACHA.TES 

ANO GAS fROM SlUUGE-HHUSE l.AHOf ILLS 

by 

J. B. farrel I. li. K. Ootson, J. w. Stamm, and J, J; 1-:dlsh* 

ABSTR1u.:T 

A four year experjmentrias been co:npleted on the effect of munic.i -
pa 1 wastewater s 1 udge on leach ate quality and gas product ion from 
simtJlated•hfldfi l1 test eel ls containing municipal solid waste. 
A~d1tion of 10 to 30 percent by weight of a 16 perunt solids 
sludge ca\:e to the solid waste caused the initiation of rapid 
anaerot;lc biological stabilization (RBS) in about 10 months •. 
Solid Y.aste te:st ceils not containing s11, .. ·gc required about 30 
months before the onset of RBS. During tne 20 month interim, the · 

· test cells. tontafofog ~ludge produced lea,hates containing about 
·. 1500 mg/l COO compared to values averaging 30,000 mg/L for the 

test cells without sludge. Heuvy metal concentr<ltions (Cd, Cr, .·. 
Cu, Pb, m, Fe, Zn) in; the leacnige were generally lower initial .. 
ly 1n the cells containing sludge but after 4 years '!'ere about 
the Uff.e as for the ce11s· containing no sludge. 

lHTROOUCTlOH 

- The remarkable hnprovement fo the abHity to analyze air and water 
for trace contamfnants that has ta\en place over the- last 15 yea:s 
has greatly enhanced. our abl H ty to protect the envi rooment. for 
example, our ab1 l tty to analyze groundwater for trace organic 
cOtJpounds frequently has revealed the presenc~ of nealth,.thnaten .. 
ing levels of contacainMts, and identified several hnd use or 
disposal pract ,,es as the cause of the problem. Causes of conum .. 
lnatfon include, leaking underground storage tanks. Chfrn1cal 
spills, ,ti~ical waste aomps, and hachates froo. poorly designed 
landf11h. Because sludge rs frequer,tly disposed to hndJi\ls,. 
our laboratory felt. it lfll.S)ortant to know tne potenttal for sludge 
to worsen or Improve the quality of leachate from landf il Is. 
Consequently, about f he years ago, we co,mienc.ed an experilrienta 1 
stu<tY of the 1nipac.t of the addition of f!lun1e1pa\ wastewater 
s lud9<: to refuse charged to landf i l\s on the. compos \ t ion of 
I ~aehate and gas pro di.let 1 on from the hnGfi 11s. 

Tne experhnental progn.m that ~as dev~loped invest1gated the 
offec.t of addtt1on of two d1ff erent~ sludges it three levels on 
quality of leachate frOl!I simulated s1udge-rduso hncfil h. 

· MQther nrlable Investigated was the 4uantity of 1nf11tnt1on 

'i'J.8. hrrell 'and G+K• OoUon are wHh EPA's Wat~r (ng1necrfog 
Res'lcar,n Laboratory in Cincinnati, Ohio, J.w. Stamm and J.J. 
Walsh are with SCS Englm:en, lnc. 1n Covington. r..entuety. 
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lanofills. sciaH quantities of tox1c pollutants -..ere .aat::ed 'in 
order to Geten_n1ne whetner tney would oe ret-ained or would te.acn 
from tne luu1fi ll. in ,rnctner phase of t11e study. leachate from 
simulated 1andf1lls containing onlJ sludge was determined~ 

The leaching chMacteristics of the toxic organic compounds in 
the simulated lu1dfilts have been reported ehewnerel .and will 
be included in the tabulated results when £?A's project report 
is made availa~le somethr,e in l'JS8. 

The results for the simulated landfi 1 h containtng only sludge 
showed that sludge type was important--1 irr.ed ra-w siudge produced a 
much more conta,aioated leachate than t)na,erobicaHy digested 
sludge. Sludge addition to refuse landfill test cells brought 
~boot a large redue,t\on in the contamination. 1nd1callng that 
codisposal of sludge and refuse would greatly reo..ice net pollution 
to tne envi roMent. TM s paper concentrates on the effect of . 
type and at10unt of sludge on the contamhtat1on in leachate from 
tile simulated codisposal landfills. 

MATERIALS AHO METHODS 

. Experlment~s i gn_ 

The s1u«sge-so11d waste ,:odfsposal exper1tl\ents utH1zed 20 test. 
c~lls designed to timulate landfills. The experiment was a 
factorial design in which three variables (s lu~e type, infiltra­
t.1on rate, and percentage of slud9e cah 1n the sludge-refuse . 
mixture) were fovesttyatedt wtth slud~e type and iMHtrat.ion 
rate at two Jeyels, and percent sludge cake n 3 levels. The 
experimental design ts presented 1n Table 1, and ts sulffl!at1zed 
below: · · · 

1-12 
13-16 

17-20 

onscr1ption 

The 2 x Z x 3 factorial experhflent (see aoove) 
Repltcates of. the test cells (5-8) (onta1n1ng 
20 percent sludge. · ·,. 

· Control eel 1s containing reftJse only. at 
two infiltration rates 

Cel h 13 .. 16 rec:ehed a dose of small amounts of sev,rd toxic 
che•tcah. nu .. toxic cbe4111cals produced no slgnHtcant ef(ect on 
any other measured parameters so tMse eel ls wplicate Cells s~a. 
Because the tells were installed on a limited floor 0 spate 1nst<le 
a bu11 ding, h1lf the tells were 1nstai1ed above the other tial f. 
The cells at the upper elevation (in Table 1) were about t.6•C 
different f n temperature. clf\e effect of thh s111a l1 temperature 
dH ference proved tQ he small and 1s:..not discussed. 

Refuse·and Slud2e.SC1urces and COfflJ!O~itions 

Required quant1t1n of munl,ipal refos;a were obtained from ,;tty 
of Cinc1nnat1 colle(,tion vehicles.. The purv.ose wn to obtatn a 
waste wht,h typified hquschold refuse generated 1n the u.s.Aj 

• 

w, 
il 

fl. 
I 
I 
I 
I 
I 
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fable J. Program design. 

C~ll Test Sludge 
Contents Ce11• Type 

51'-Sl 1 
SW-SL 2 
SW-SL 3 
Sil-SL 4 
SIi-SL 5 
Sll-SL 6 
SU-SL 7 
Sll,.SL 8 
SIi-SL 9 
SU-SL 10 
Sll:-SL 11 
Sil-SL 12 
SW-SL4 13 
su.sL 4 14 
SW-SL4 15 
sw-st4 16 
sv 17 
Sil 19 
SW 18 
SW 20 

AOl 
u2 
AO 
LT 
NJ 
LT 
AO 
LT 
AJ.) 

LT 
AD. 
LT 
AO 
LT 
IJ) 
Ll 
fCUNE 
HONE 
HONE 
lfOHE' 

lnfi it rctl on 
Rate 

(low, High) 

t3 
l 
tt3 
II 
l 
L 
H 
H 
l 
l 
H 
8 
L 
L 
H 
H 
L 
L 
H 
H 

Sludge 
loading 

!wet wtt) 

10 
10 
10 
10 
20 
zo 
20 
20 
30 
30 
30 
30 
20 
20 
20 
20 

0 
0 
0 
0 

·· 1.. AO: AnaerobtcaUy dfgested sludge. 16% solids. 
2 •. LT: Lime .treated sludge. 16J solids.. . 

EJevation 
{U:Uppei) 
_{G~Grouno) 

u 
G 
G 
u 
G 
u 
u 
G 
u 
G 
G 
u 
G 
u 
u 
ti 
u 
G 
G 
u 

3.. l,H: Annual wat~r 1of11tration rate (L/kg of cel 1 waste on a 
dry weight basts), L •O.S, H • 1.0 •... 

4. Spiked with prlor1ty pollutants · 
'.; •·C _______ _... __ _,..,. ___ .;..,_ ____ ;..,.,_ _ _...,. ______ ....;;....__.;..,...; 

.. 

Over 45 tonnes of ff!Unfc1pal refuse was delivered to the project 
ifte where ft vu Utanu.1lly mixed. ·. Thh r.iaiiual mix consisted of ·_ 
breakfo9, open (but not removiflg). al 1 phsttc bags i spreading and 
nihfog moterf ah, and. removing I arge or. non .. representathe mater1 .. 
als.. After mixing, a represefitatfve three percent sample was 
segregated from the wute mass and characterized PhH lea l ly and 
themtca11y •. The refuse w.n "1anua lly separated and weighed to · 
dete111\1ne the physical COfflposftion. Tte fractfon of waste fn 
each of l4 sort fog categories ts shown 1n Tab le 11. 

Further physical and cMmicaJ .analyses were carrf ed out on refuse 
grab samples, wM,n were fttiely ground before analysis. Results 
are preHnted 1n Tab 1 e 111. J1ohture content for the unihreddeo. 
as-de1heted refuse. bued Qo 12 grab umµles. averaged 42.Z 

. percent. 

Requited quantft1cs of municipal $Judges were obtained from the 
Blue Plains Wutewater Treatment Plant 1 n W.uhington, o.c. A 
total of about lZ tonnes of 4naorobf ca11y digested (AO) and 11mP. · 
treated {LT) sludges were loaded 1n $tecl drums.with )tas and 
d!l tvered bY truck to the project site In Ct nci nnat I. $arnp1es of 



TABLE ll. Refuse physical composition. 

Component • 

Paper 
foxtiles 
Garden Waste 

- Plastic 
ferrous Metal 
Tel ephorie Sook s 
Wood 
Glass -
food Waste 
Diapers -
tton-ferrous Metal 
Ash:.:Rock-l>I rt 
Rubtier-lea.ther 

-fines• 
- -

Percent {'I.} 
Wet Weight 

45.4 
11.9 
10. 5 
8.1 
(>. 3 
4.6 
3.2 
2.8 
1.6 
1. 5 
l. 5 
1.4 
1.1 
0.1 

- * Haterial passing through a 25 mm sieve. 
Tot~l sample wet9ht ,=; 1,176.5 kg. 

--, 

the focomfog sludges w,.er~ ·obtained and anaJyzed2 for a variety 
of chefflical,parameters shown io Table 111 •. The sludges differed 
s1gnfffcantly 1n CQmpositfori with notably higher levels for pH, · 
a·ltaHn1ty, and iron in theJ1111e treated ·sludge. · - _ · 

lt_1s el ear front Table Ill that sludges and reftJse are very differ .. 
- ent- materials •. Hardly any para1t1etcr agreed ~1thin a factor of two. 

The refuse was much lower in TKN and tota \ P, and .higher. in Percent 
Volattle Solids and organics (COO). Alkalinity and actdity were -
tow 1n the refuse. Tne!sludges were U1Uch hlgher 1n most of thP. · 
heav, 11etal,s, althougn cttpper and lead in the refuse approached the 
c;oncentraUons 1o the sludge. The _greatest diff erel)ce between 
the s1udgH a'nd the refuse was 1n, physical characteristics. The 
s 1 udges were hOfflOgenous dlrlt ~o \ ored maues wt t1' the tons ht ency -­
of stiff mud--they resined penetrat1on·by water. The refuse was 
a· heterogenous mixture best described by a glance at Table n. -
Evan when t0ll1)ressed. 1t contained many voids anct channels •. lt 
avidly absorbed water! •.. When disposed 1n a landfill, eontat.ners 
and pJast1c ft1111 would form tnnu1rierable receptacles whfch ceiul d 
accumulate water. After enough water had been addi!d to wet the. 
ioHds and f01 conta1ners, votds and c.hannels would very likely 
al low bypassing of freshly added water with minimal contact with 
the bulk ofthu eel 1 contents. 

Test Cell Construc.t1on 

The p'not .. sc:ale test cells were designed to be durable and gas .. 
tight. Because refuse would receive only minor preprocessing to 
remove overshe objects, the cells were mJ1e u 1.age as reason­
ably possible to increase the 11ke11hood that the solid waste . -

. fraction 1n the different celh would be similar in compos1t1on, 

.·~ 
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Table Ill. Composition of sludge and refuse (dry solids bash}. 

Ho. of Samples 

pH 
-3Cid1ty,to 

pH 8. 3 (1119/9) 
alkalinity. to 

.. pH 3.2 (mg/g) 
alkalfoity,.to 

pH 4.5 (1119/9) 
TKH (mg/9) 
Totc1l P (mg/9) 
COO (rng/9) 
ln(~,anic Carbon 

. 'TOCt soluble 
(mg/g) . 

Ch l or1 de~ (1119/9) 
Su\ fide (m9/9) 
Volat1 le Solids 
. (l) 

, Metals (mg/kg) 
Cd 
c .. 
cu Fe 
Pb 

. Ni 
'Z11 

Refuse* limed Sludge* A.U. Slul3ge* 
Hean Std. Dev. Mein"-sur.-~. Mean Sta. Oev. 

5 

7.62 0.03 
0.20 -- 0.02 

25. 5 0.86 

10.9 0.14 ·. 

10. 5 0.60 
4,8 4.2 
1128 58 
10.1 - -_ l. 7 -

13.0 l.A 

1,96 0.19 .. 
71.s 4.1 

1.3 
81 
259, 
J.740 
181 
16 
99 

0.9 
41 
00 
1,320 
51 
1 
75 

6 

10~85 

300 

263 

38.3 
14.1 
345 
9.08· 

44. 1 

12.3 
2.36 
36.6 

17.Z 
9'l2 
322 
76,600 
234 
109 
433 

0.07 

8.1 

1.1 

3.6 
0.91 
34 
0.63 

4.7 

1. 4 
o. 70 
0.76 

ll 
36 
9 
1~400 
39 
10 
20 

6 

5. 51 
63.6 

l i2 

40 

35. 4 
24.7 
374 
6.6 

·24,3 

44.2 
1.23 
32.3 

11.1 
303 
556 
32,000 
894 
63 
733 

0.24 
3.6 

22 

17 

2.4 
.· s.2 

70 
0.37 

s.2 
6.3 
0.48 
0.88 

4,4 
49 
12 
2,300 

579 
25 
9Z . 

* Refuse moisture content was 42 .2'1 before the gr1ndfog- that 
preceded analyt1caldeterminat1ons. (n • 12, s • 11.61). 
Limed sludge and d1guted sludge·.averaged 15.7J arid 15.51 
solids, respectively. · 

The eel ls were rolled steel tinks • double-welded At the sHms, 
coated with two interior coatings of An epoxy sealer to prevent 

- rust. Cross.section of the cells h presented schematiully in 
figure J., The d1meris1ons of the eel ls are included on the f tgure, 
The cells were provided with 1nf11tratton Hnes, leachate drains, 
and openings for the temperature and 9u probes. The infiltration 
lines conshtedof J..inchSchedule ~o (2.7 cm l,O.) threaded 
steel ,pipe, protrqdin!J tnto the tlead space of each eel l. They -
were equipped wttl\ ful I-spray brass nozzles for dhtrtbuting the 
monthly water- doses over the entire waste surf ace area, _ .The 
tea,natc drains were 2.0 inth Schedule 40 (5.2 cm 1.u. ), threaded 
steel nipples with PVC piping and valves for leachate col lectlon. 
Openings for the temperature and gas probes received 1/4 inch. 
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FlGUR£ 1: TEST CELL DESIGN 

. ____ r- \4j_ 

I 
"O . 

1 

. 1. t.each1te dra1n 
'2. tnf11trat1on line·. 
3. Temperature probe 
4. 6as port· i 

pimnsions Jml 
a 
b 
C 
d 

• f 

SW, SW•SL 
. -l.8. 

2.7 
0.3 
0.3 
1 .a 

··0.3 · 

.. 

1 
l 
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Schedule 40 (1 cm LO.) brass bu1khead fittings and were sealed 
\oiith silicone-b.1sed compounds. Special pains were taken to 
assure that the ce 11 s were gas-tight. · 

Test Cell loading 

Loading began with the placement of gra,, '• ,, : S;,s loaded in two 
0.3 m lifts into each of the cells. The ,ru lift consisted of 
large Ohio Silica pebbles ranging from l. :;i .. ; to 3.8 tm di arneter, · 
previously washed and screened repeater' 1f to remove the fines 
prior to placement in the cells. TLe second lift consisted of 
sma)l Ohio S1lica pebbles.· Tnis stone range1 from 0.6 to 1.9 cm· 
.;n diameter, anci was thorough 11 washed prior to loading to remove 
the fines. The gravel was washed in {>lace unti 1 the wash water 
appeared to be free of solids. 

. . . 

The loading operations were performed in accordance with the pro­
gram design shown 1n Table I, . Generally, quantities of refuse 
and sludges were we1gned, loaded. and compacted (by walking 
heav1 ly t,1 "acn J Ht) in four o. 46 m high I Hts in eacn test 
cell. In t 11 t: codisposal and refuse-only cells (Nos. 1 tnrough 
20), refus, r, 1antities were loaded first, f<>llowed by des19nated 
sludge types and quaot1tJes added atop each compacted refuse 

· layer. The cells were loaded on a lift-by-lift basis so that the 
first 11ft was completed fn a.11 cells before moving on to the · 
second 11 ft •. temperature probes were· 1 nsta 11 ed on top of the 
second lift and.the probe lines exited tllrough the sides of the 
test cells; When loading was complete, gas·ports and leachate 

··. drains were installed and an 1nf11 tration spray nozzle was placed 
on the interior of the test cell 11 ds. · · · 

·The last steps~of the loading opeNt1ons included placement of 
the test cell 11ds, Hoa\ connection of gas ports, temperature 
probes and 1nf11trat1c,J1nes, welding of the steel lids, and 
pressure testing to ensure at r and water-tight conditions. Table _ 
IV presents the-quantitative results of the loading activities 
for the 1nd1vidual cells. The time elapsed between shipment ·of 
sludge and collect ton of· solid waste tO•,wel ding of the 11 ds or. ... 
the cells was 9 days; 

-- .... -,- - " 

· Operat1.on · and Mon1torin9 

Operation and Hon1tor1ng act1v1ties were perfonnt.?d on a cont1nu .. 
oi.:s bash. Test cell t&mperatures (one prooe per test ce)l) were 
recorded on a daily basis for the first two months. Thereafter, 
temperatures were r.ion1tored b1 --weekly or on an as-approprf ate . · · 
basis. Leachate was drat ned from each cell every month arid its 
volu111e recorded •. Two representative samples of tho leachate were 

· collected, one for standard chemical analysis and the other for 
GC/HS ,quantitatfon of trace organics., 

Inf11trat1on water was applied to every ,ell each month 1mmedtate­
ly after the leachate had been drained. The tnftltratton ratf?s 
are shOwn fn Tab1e I. Inspection and maintenance 4Cthttics wero 
also. employed each month for general housekeeping purposes and to. 
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Table IV. Sludge and 

Cells 

· Sludge/Total (wt/!() 

Sludge 

Percent Solids (wt.I) 
Wet.Weight {leg) 
Ory Weight (kg) 

Refuse 

Wet Wet ght (kg) 
Dry·weight (kg) 

. Solids Content (wt.I) 
Wet Vetght (kg) 
Ory lle1ght (kg) 

.. Volume .. (m3) 
Oens1ty(kg/m3) 

refuse qu~ntities in .test 

1-4 

10.0 

1s;6 
240 

37.5 

2165 
1251 

. 53.6 
24C5 
1289 

· 4.80. 
so1·· 

5-8 9-12 

20.S 30.6 

15.b ... 15.6 
510 811 

19.5 126 

. 1976 1837 
1142 1062 

49~ 1 . . 44.8 
2486 . ·. 2648 
1221 • · 1188 
4.80 .. · ~.80 

518 552 

en.sure atr and water t1ghtn!!ss·of all c:ells •. 

cells. 

13-16 17-20 

20.5 0 

15.6 
sio 

79.5 

1971 2139 
1142 1237 

:,ffon1t(fr1ng acth1t1es. centered ,0n provi dtrig physlcal/che1111ca\ . . 
descriptions of the 1n01trat1on \f~ter, prodt.lct gases, and gener;_ .·· 
ated leachates. Jienera ily, mon1tort ng, parameters were tes.ted on 

···.an CHl ... gotng monthly schedule ... Standard (.))e1111cal,ana1yses per­
formed on· leachate samples. 1n the laboratory 1nctuded pH, alkal 1n-. 
ity, vo 1 at He act 4s, total and vol at U e so ltds • tou 1 qr:gan1 c . .. , 
carbon (TOC), total phosphate, •Chlortdes, · suU1 de; 'Hv~n metals, 
and selected trace pdortty>pollutants. .·· · .·· · . ·.. . . 

In co11junctfon with the above analys~s. ,gases generated from the · 
cells were ,nonftored for compos1t1on and votume. · On a b1month1Y 

· basis, gas productioh by voluM was measured for 72 hours and 
. recorded for a 11 test cells. Every three months, gas _.from the 
test cells were Simpled and a11alyzed by 9u chromatograph for · 
methane, carbon dioxide, nitrogen, and oxygen content •. · Metals 
were analyzed by atomic absorption •. · fx~ept for gas an1slyses and 
pr1 orttf pollutant analyses, methods were drawn· fr9m Standard . 
Methods " .· . · . · 

·. RESULTS 

Leachate Quantity 

Beacause ~he quant 1t1es of 1nf11 tration water added every month 
to the vartouscelhwere constant, leachate rateeventua11.Y 
became constant and equalled inff ltration rate for all .cells.· 

.... 

~ .. ·· . 
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However. in tne early years of the expedment I tne water-Ml ding 
or water-releasing nature of the waste influenced the rate of 
leachate release. The extent of this effect is .shown in Figure 2 
for ttle 5W cens_ and in figure 3 for the SW-SL (20J AO) cells 
(cel 1s containing 20 percP.nt by weight of anaerobically di!:Jested 
sludge cake). where cumulathe amounts of infiltration water ao<t 
leachate are plotted against ti1ne. _ The SW eel ts did not release 
any leacnate until about 6 months after infiltration ~ater was 
added even at the high rate of infiltrat1on. The SW-SL(20i AO) 
ce)ls released leachate after about 4 months. The infiltration 
aod leach.ate ,urves are-parallel straight lt_nes after abouta 
year0c The horizontal distance between the lines gives the time 
lag before leachate quantity eqvaled infiltration quantity .. Time 
1~9s. obtained from graphs of the data for aH of the SW and SW-SL 
cells (dopHcates are averaged) are presented in Figure 4. The 
lag was higher for the 10 .. Infiltration rate, and addition of 
sludge rewced the lag. There is an indication that the .lags may 
have been less for LT. sludge.. Adrlit1on of sludge clearly reduced 
the time la-9 before the test eel ls started producing leachate. 

· Holsture Content 

The restwa.1 II01sture conter,t after a period of leaching is fmpor- • 
tant because net le~chate can then be obtained fr0111 a'knowledge · 
of initial anoisture an.d total fofiltration. Moisture contents 
for the SU and the SW-SL eel ls after 4 years were calculated from 
theJn1t1almo1sture content and the cumulative IHchate ancF 
1nf1ltration quantities •• Results presented 1n Figure 5 show that 
equ1Ubr1um 1110hture cont.ent of the· eel ls Increased ·as· the. percent 
of sludge f n the cells increased. 

-.-· T.tte lncrease 1n equU1br1um mohturc contef\t of the ceHs con .. 
; tatn1ng sludge reduc_es the f,npact of the fn1th1 high.er ffloisture 
- content of these eel l$ on the arnount ·ot leachate produced •• -· 

Table V_shows 1n1t1alanJ ffnal moisture contents and net mus 
of water absorbed for the r.ells with various amounts of sludge -· 
addition. Cons1derfng>the eelh wfth 30 percent sludQ~ addition •. 
df ~u01br1um moisture content had nottncreased, they could ·-
hold back only 0,24 kg water/kg d,s. ( 1;47.1.23) whereas they·. 

_ actually held_back 0,40-kg water/kg d.s, ( 1.63-1.2~). .- ._ 

Chemical Ox19en Oe,nand (COO). 

ArinuaLaver,ge COO leachate concentrations (mg/Ll are shown.-in · ·_ 
-TabJe_ VI. So11d.-waste>ce11s were the highest tnlth11y but after 

- four years Jell approximately into the same range as the S\f .. SL 
tells, ·· · · ·· 

The dramatic influence of time on leachate coo for the four-SW .. 
coils.is presented gr,pnfcally in figure 6. 'fhe dupHc:ate c.eHs .. 
17 an«i 19 at 1ow 1nf11trn1on and 18 and 20 at high 1nfUtrat1on, 
started out w1th 1Hchates 4t about equal concentrations and after 
40 months l'tere again at about equal concentrations but at a much 
lower level. In the -intervening .months, various cells dropped-.. 
sharply frOlll high to low COD's, tn an apparently rMdom manner. 

%◄ ·,.{ 
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TABLE Y. So)ids content and net absorption· 
of water by test cells 

lnit ial lniti.il Final 
Perce,it Water Percent 
Solids Content Solids 1 

-
Final Net Mass 
\later of \later 

Content l Absorbed 
Test Cells (kg/kg d.s.} (kg/kg d.s.) {kg/tg ~.s.) 

SW 57 •. 8 0.73 4C.sl l.4l 0.74 
su ... sL ( 10:) 53.6 0.87 39.61 1. 53 0.66 
SW-SL(20t) 49.1 1~04 38.al 1. 58 0.54 
SW-SL. ( 301) 44.8 1.23 38.0l l.63 0.40 

1. A,ve,a9ed over all cel)s 1n. each groupfog. 

· TABLE Vl. Annual. average of COD concentrations aod pH of rnonth1y 
leacha_!,e collection for groups of test cells (mg/L) 

Year 

. Test Cell. 
_ Gro1.1pin9·: -

SW 
SW-SL-AO 
SW-SL-'LT 

SU 
· SW-SL, low 1 

SU-SL, high·t 

1 

39,000 
10;600 
26,500 

5.64 
6~69 
6.34 

2 3 -
.co;;.(mg/Ll 

39~000 
2,190 
9,930 

5.64 
7.48* 
7.32 

pH 

16,000 
1,090 

· 1,670 

6.30 
7.22 
6.98 

4 

1,480 
700 
930 

6.81 
6.98 
6.71 

•one cell (Cell 10) excluded because 1ts pH d1d not rise until 
late in this year. 

As will becQme evident later (s,e section on pH), the drop was 
associated with the onset of the methano?en1 c processes that 
convert soluble organic matter to Clli'bon · dlox1 de and methane. 

The only variat>le investigated ill the SW cells was the 1nf1\tra­
t1on rate. As can be seen 1n Fiy,,re 6, COO concentration was 1.5 
tfmes Mgner for the low tnf11tratton rate fn the earl,1 months 
and 2.0 t1mes h1gher in tho late months. S1nce mus rate 1s the 
product of concentration and leachaCe flow rate, the mass of COO 
leaving 1n the leachate was 1nit.ia11y lower from the low 1nf11 ... 
trat1on cells but later became equal to the rate from ttic htgh. 
tnftltratton cells. 

exam1nat1on of Table VI shows that ~dd1t1on of s'ludge to ttu.1 
· so11d waste greatly lowered leachate COO 1n the early years. 

- ,. 
f~ 
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Aft'!r four years the difference between SY and SW-St ce 11 s was ·. 
not great.· Results for the cells containing 20 pen:ent 
anaerobically digested (AO) sludge are presented gr,aphically in 
figure 7 forthe high lnfiltration rate. For compartson, · 
SU cell rescltsfrom Figure 6 for the high fofiltrction rat.e are 
pres~nted on this diagrar,,. It is evident that the anaeroblc 
processes that reduce the COO of ~tie leachate comnenced much 
sooner for the- eel Is containhig sludge. 

The SU-SL cells containing 20 percent lime-treate1 (LT) sludge 
(S11;.SL-U cells)are compared with the SH-SL-AO cells at Jow and 
high infiltration rates in figures 8 and 9. The leachate from 
the AU o:11s was about 25 percent lower in COD tMn from the LT 
ce11s. This is an anticipated effect because the LT sludge had 
not been digested and would be expected to contribute more solu­
ble COO than the AO sludge as it decomposed. Tne prec1pltous 
drop tn COO occurred earlier for cells containing AO.sludges-­
at an average of a months compared to 12 months·· for the L l' 
sludges. · This also is to be expected since the AD sludge doubt-
1ess1y contained a large population of R1ethano9en1c bacterh. · 
ln addition, the 1n1ttal high pH of the LT sludge would be 
expected to have some 1nhfb1tory effect. · · 

.. 
hlnual average values of ph for various eel 1 groupings are· pre­
sented 1n Table VI. The grolip1ng of cells has been selected to 
make evfdent the dffferences -that· appeared 1n .a prelh11nary • 
analysh of tht data. The SH.cells showed a rho 1n pH fn the 
3rd yecar that continued tnto the fourth year; Scrutiny of the 
(l!Onth by month values revea·ied the pH rise was abrupt for each 
cel 1, 1ncreastng about 1 pH unit generally in a period of 1 to 4 

· , months" The pH changes coincided wtth the onset of the methano- · 
genie processes ttat convert COD ind volatile .actds to carbon 
dioxide and methane (see below). · · · 

The month of tM change 1s given below for the SW eel Is: 
; 

Cell Inff ltratfon Elevation MonttJ - -------~ 
19 low· G 36 
18 hfgn G 27 
17 low u 2~ 
~o h1gh 0 38 

This sn1a1 I two-factor experiment 1ndcuus the fol lowing: 

fnftltrat1on effect: 3.Smo* 
ttmiper,ture etfe,t: .. 1. 5 mo. * 

10teractfor; : 6.25 mo. 

The 1Drge fnterattfor. relative to the main effects 1 s un1 lkoly. 
Jt appears that for the SW cells, the occurrence of the pH · 
change and the start of methanogen1c processe~ is not easily 
predtCt£d. 
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The change in pH is relat9.d to changes in other parameters. 
Concentrations of other parameters affected by pH or by other. 
changes occurring simultaneously are shown for one of the Sij cells 
{No.- 19) in figure 10. COO, Fe, and Zn concentrations as wel 1 as 
pH are plotted against time. The correspondence between these 
parameters is unmistakeable. It is not possible to be certain 
which change was the causative factor·andwhich were just re~ 
sponses. It is likely that methanogenic processes consumed 
volatile actds, causing pH to rise. The fall in zinc and Iron 
concentrations probably occurred as a result of the pH change. 
The pH increase notedfor SW cells also occurred for the SW-SL 
cells but earlier. The approximate month of the rncrease is 
shown in Table VII for all SW and SW-SL cells. The months of 
the drop fn concentrations of other li?achate parameters including 
phosphate, fe, Zn, COO, volatile acids, and oxygen 1n the gas 
phase. are al so shown. Al 1 parameters except Zn showed a good 
correspondence. Zn showed a correspondence on 11 for three of the 
SW cells and one SW-SL cell. The Zn concentrations for all cells 
containing bothSW and sludge (except Cell 9)were much lower 
than the concentrations in the leachate leaving the SW cells and• 
showed no clear change. ··· · 

. . 

- Chloride 

:Average .annual chlorid~ concentration (mg/l) for cell groups are 
shown in Table VIII •. SW and SW._Slcellsdeclined 1n concentra­
t_1on in approximately the sarne fashion. 

. ' 

The chloride ion can serve·as a tracer to estimate the manner in 
wM.ch infiltration water moves througt1 a test cell. ·The highly 
so.luble chloride ion is likely to be present at or near its 
maximum solution concentration as soon as.th~ solid wasie is wet 
with infiltration water~ The chloride and. its carrier.water will 
m1x·with or be ~ushed out of the·cell by .incoming infiltration. 
This scenario would be 1hva11dated if large deposits of chloride 
salts (e.g., boxes of sodium chlorfde) were present to slowly 
release chloride into the leachate stream or if chloride were 
precipitated~ · A check of calculated solubility products of· lead 
and copper chlorides (t.he two most cormiorl 1ns9luble chlorides). 
using actual leachate concentrations, against solubility product 
constants showed that precipitation would not occur. The consist .. 
ency of chloride decline tn all the cells

1
1nd1cated that deposits J. 

of chloride 1n some cells were not upsett ng results. ·. .· 

To test the manner oCflow of leachate through the cell~, the 
chloride concentrations 1n .leachat.es from a low and a high 1nfi1-
trat1on rate SW cell were plotted versus the logarithm of time 

· (see Figure 11). If the.1nf11trat1on water mixed with the lea:h­
ate water a treacly 1 n the cel 1 1 n the• manner water mixes into a 
well-stirred vessel, the concentration vs. time curve would be a 

·strc!ight line.· If the flow regime were d1splacernent (i.e., plug) 
flow, concentration would be uniform at first; followed by a sharp 
drop to lol'f coricentratfons. 



-Q:~ :}'?-P:-'.- -~.':?cz:=:.::___.._ 

·, ..• 
-1 -, 
,I 

:\;,_ --

1\ 

,1 

I 
I 

-I 
I 
I 

.-

TABLE Vll. Correspondence />mong .Times of Substantial Sharp· 
Changes in lecchate Parametets: Month of Change 

- for ttie SW and SW-SL Cells 

Cell Loss 
Phospliate 1 Ho. pH ~ coo Vol.acids Fe zri2 

1 n.c.3 n.c. 8 8-9 not clear n~c. 
2 12 1 <15 lllg/l . 14 14 l1Ml2 --
3 1 10 1 8-10 12,144 6-8 
4 12 1 13 14 H,174 12 
5. n.t. 8 9 <1 not ~lear 10 

-6· .- 6 10 8 6-8 9, 14 8 --
T 6 6 6 1 .. a _ 9,144 . 4-8 

- •_. 8 ·u - 8 13 13-14 i4 11-14 
9 8 10 9 9~11 11,204 9-11 10-16 

10 20 .. 22 16 20 23-24 23 20-23 
11 8- 10 <15 mg/l 9-11 11,224 10.n --
12 1 8 8 u;..9 9 7-10 . --
13 .. 11 8 <15mg/l 11-12 13,204 10-12 ... 
14 9 11 10 11-12 13,184 10-12. --
15 5· 11 6 6 7 5-8 --
16 a 10 9 9-10 10· 6-10 
17 22 13 24 24-25 24 21-2& 
'18 26 25 -30 27-30 32 24-31 27 
19 z 35 18 36 35 ... 37· 37 25-31 36 
29 38 · 27 30,39 33-39 - 40 25-38 37 

1. · A rapid dr9p ·1n phosph~te concentration was only d1sfernible 
_wt1en the concentration before the onset of active methanogenesis 
was greater.t~an.15 1Jl9/L (as P). 

2~ ···For zinc, a dash 1hd1cates no drop in concentration was , 
·evident. For all these eel ts zinc concentration wa.s 1.n1t1ally 
very<lo11--le55 thanlmg/t--so no drop could be .discerned. · 

.. 
. 3. - n.c.--not.clear.· It'wasnotpossible to select- a month of 

- change. · · · , 

4 •. Tha first drap in concentration k'as. foi\owed by a smal 1 rise 
and a second drop. -____________ _. ___________ _ 
The data for the SW celh 1n figure 11 show substantial scatter 
but.tte general shape of-the relationship is clear. The curve 

_ rese1nbles the fully mixed vessel behavior rather than plug flow. 
· 1everal scenarios could produce this k1nd;of a c.oncentrat1on vs. 

ti,ne curve. One would be the presence of dozens of .. pockets" -
capable of holding water (e,g., open-cans and plastic bags) that 
fill •with relatively strong chloride salt solution. The first 
leachate should be fairly.strong tn leachate be.cause chloride 
salts are readily soluble. · As leaching progresses. infiltration 
water trickles into these-pockets and well-mixed leachate, at 

- equ111br1um with the contents of the pocket, overflows to become 
part of the total leachate. The concentration of ehlor1 de leaving 

. , . , . . t - . 
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appeared to drop in a regular fashf on. However. as was pointed 
out 1nthe sect19n on pH~ a large abrupt drop in phosphate occur­
red when pH 1nereased with the onset of anaerobic prc,cesses.- -
This drop occurred for a t1 of the SW ctU U. The drop wu from 

__ concentrations cot1sicrerably greater than 15 1ng/L into the range 
-_ of 10-15 .mg/L. Att-,r this 1n1t1al drop. pnosphate concf:ntrat.1ons · 

decl tned un1fonnly. witll time. - · -

The SW-SL cells had higher aw•rage annual cc,ncentnttfns of p~os­
phate than the SW cells, evidently an effect of sludge add1t1on. 
For -a f_ew __ -celh '(Cells 2, 11,_ r1ndtJ .... see Tabl_ e Vll)x the phos­
phate "concentrations were below 15 mg/L at the t1me of the pH 
bre~k.; In thh c1 rcumstanco," no phosphate break was Hen. 

,Alkal1ni!,l-. 
hlnual average alkalinity cc.,ncentratfons are presented 1n Table 
Ylll for various cell groupings. A1ka11n1ty declined 1n a rtla• 
ttvely regular fashion. There were no sudden drops auochted 
w1th·pH change or start of mettanogenic activity. 
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h,nua1 average a lr:al iOit ies "ere lc-wer for S\l---Sl eel is t'lan for 
SW cells. evi<fently the e1 feet of added slucige. · Tne d::cUne with 
time was )im11ar to the decline for SV cells. The decline in 
alhlf.-.ity relative to decline iflchloride for 5~ and SW-SL<ells 
j s coo.pared beio'lf by Qi>servfo9 the ratio of their average coott::!'. 
tratfons for the 4years of tt·· experisl;eot: .· 

Ratio (Alt/Cl) fear l 2 3 - 4 -
Sil 8.6 8.5 f\.3 8.2 

... SW-SL 4.3 , Q ....... l.d 3.2 

A constant ratio means that alka\in;t.1 and Cl dedine in a si,ai-
1.lf i"a~l'lion. for SW, the ratio is·.c:onstant~ for S\l~SL, <Hsc•Junt1ng 
,ear l where conditions typic&1-l ly ,•ere ,,nsettlcd, ratios 4re 

. nearl.t constant; Th1s is .a surprising res~1lt. and could be inter-
preted to mean that alkaJintty was or1g1nal ly pr~se:,t and 1s 

ebetng washed out bt dillttion, just like chloride. It appears 
t.h<lit the btologital rea,tions that octur do not produce s~\ublf'. 
cations, such as anmanium, that would capture carbon dioxl'1e 4S 
b1ca.-~onate,. to pi'o41J,eenew soluble alS..al tnity. · · 

- - " -

Annual average TKN Uotal Kjel dahl -nitrugen) concentrations for 
var1o~s cell groupings are shown 1n T11ble VtB •. Concei-;trations ·. 
diminished regularly wtih tiAe. Ttte ratios of TKH to Cl !or tte 

, su(;c:.esshe years are showr, below for ::;Hand SW-SL cells. 
- - - - - - - - ·... " -

Ratio (TKH/Cl} Year 1 2 3 4 - ·- - - ·~ 
{ 

SW 1. 14 - 1.33 1.17 0.75 

SW-SL - "0.74 0.69 o.se 0.63 

for the.SW c<i11s, the rate of lou ot TKM w11~ lowet-than for chlor·\de 
between Year 1 and 2. but after· Year 2 the ·rate of luss became htgner 
than tor chloride-. Anura1ng that the s9iuble TKH could not wash out 
faster tha'l chh>rtde, ·tt appear,s that the soluble nitrogen that was .· .. -
present 1r. the test ceHs 1n Year 2 wu be1ng retained 1n t'le test eel ls · 
tn subsequent years _tn a less soluble form .• pou1bly 1n t.1omau. This h · 

.a reasonoble explanattun beceuse the! SW cells began act1va methanogenesis 
tn Year ~ and was st1\ I M9h 1n, Year 4. · 

Annual average T~H values for the SW-Sl. ,c:lle had sHohtly higher . 
Tim conccntrattons and declined 1n conc.entrat1on at a lower rate 
than the v~lues for the SW t'}lls. The ratios of TKH to CJ concen.;; 

. frattons calculatai:1 abova rem~ined re1a1.lvely constant for Years 
2 to 4, indicating that JKU concentration declfned at about the 
same r.ate u chloride. · 

Vo lat11 e Ac 1 ds 

'file average annual volatlle acid concentrations for nrtous cell 
grovptngs are pre~ented 1n T~ble VIII. The SM_ ce11s showed r.tgh 

IN 
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. concentrations for the first two years which dropped to a low 
"lalue bJ Year 4. As noted earlier (see section on pH}, the 
volatile acid concentration droped precipitously in the same montn 
tnat pH abruptfy 1ncreased, COO dropped. and methanogenic processes 
acor.vnenced. 

Volatile ~cid concentrations \'!ropped sooner for SW-SL cells than 
for SH c£a? \s, indicating e'!rl ier. commencement of the fl!e~hanogenic 
pro:::~<~~:.. ~hat convert volatile acids to methane and carbon 
dio.;;;i t:.::. Average concentrations during Years 2 and 3 averaged 
7,500 mg/l lower for the SW-SL cells. in Year 4, t.he volatile 
adds for both SW and Sl!-SL ce1 ls averaged less than 500 mg/L. 

Metals 

Annual average leachate ccncentrat1ons for several metals are 
presented for various eel l groupings in Table IX. In a 11 cases 
except for zinc, concentratfons in leachate dei;lined with time.· 
The rate of declfrie was about the same_ for the Sil cells as for 

· the SW-SL cells. .The SW-SL ~ells generally showed sl1ght1y lower 
concentration$ at the start but concentrations 1n both typ·es of 
cells were approximately equal after 4 years~ · 

"TABLE IX. Avera9e •·. an11Ua 1 conce11trat1 ons. of metals ·10 leachate. 
,, 

Year 
Ceils ~ l .L ...L ~ -
SU Cd 0,039 0.029 0.007 0.004 
sw.sL 0.034 0.018 0.006 0.003 

SW Cr 0.142 0.096~ 0~042 0,019 
· ·sw .. sL o.os1·, 0.053 1).028 0.022 

,.SU Cu 0.044 0.042 . - 0.030 0@012 
s11 .. sL 0.039 . 0.034 0.027 0.013 .· 

Sil fe 1400 1330 270 78 
SU-SLfAOl 450 75 51 ·"1 
sw .. sL u 870 32 27 32 

SW Pb 0,298 0.232 0.1oz o.oso. 
sw .. sL 0,229 0.129 O~OG3 0.043 

SW m 0.64 0.60 0.35 0.21 
SW-SL 0 .. 33 0.22 0.21 0.18 

S14 lo 2.19 12.0 3 .. 62 0.14 
SW. Cel 1 19 4.4 39.1 5.7 0.11 
SW, Coll 20 2.5 5.6 8.2 0.30 
sw-sl.· 0.60 0.30 0.12 - 0.12 
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lhebehavior of zinc was pecuHarforthe SW cells •. leachate 
concentrations rose with t1me and then fell to low values. A 
possible explanation is that. meta 11 i c zinc p"resent in the solid 

• waste gradually-dissolved as acidic leachate pa~sed over•it. 
<Poc~ets of water produced by. the addition of leach'ate increased in concentration at .first, and then. diminished in later years as 

less metallic zinc remained for dissolution and as pH rose. 

The rate at which t:9ncentration of the metals fell with dme is 
compared to the rate at which chloride fell with time in Table X. · 
Copper and nickel fell at aboutthe same rate as chloride; lead, 
chromium, and cadniuin fell more rapidly; and iron and nickel fell 
the most rapidly. The metals are arranged in approximate order 
of 1ncreas1ngrate of decline below: · · 

C1 c Ni • Cu < Cr = Pb < Cd < Fe= Zn. 

l(we assume.that c!lloride was merely being wa·shedout of the . 
landfill. then copper and.nickel appeared to behave the same way. 
The concentrations. of iron and.z1ncboth showed a strong dependence 

.. <>n pH (see the earlier sectio,100 pH) c1nd metallic ions 1n· ~olu­
. ct ion, 1o1ere evidently prec1pitaJ;ed tn·the landfill as pH rises. 

··· .. Lead. chromium. and cacn1um decreased more rapidly than chloride. 
· ... Howe\ler. they <UdcflOt show tha abrupt reduct1011s with ptt that 

· occurred w1_tn iron and ~inc.·. Prec~pttation result1og from a pH 
increase could still cause the higher rd.te of decline than simple 
washQut,but other factors, such •as reduction in conce~trat1on of 
chelating 'agen~s (e.g., .. the ve>lat11e · ac;1ds) could be responsible • 

. ,Compar1sonof. declfoe fo concentration of 
metals to chloride for solid wute cells. 

Ratto of.Annual AverlJge Conce.ntratfons: 
. . · Hetal/Chlort di! . . · . 

'!!!£. . 
1 2 3 4 - --·- - -

l[!H~! 2.54 2.18 
. 0.89 0.91 

.0.92 0.12· 0.53 . 0.43 
0.29 0,32 o:Ja 0.27 

Fe· 0,92 1.00 0.34 0,18 

. Pb (x104) 1.94 l.75 o.ao 0.98 
. 

H1 (xtol) O.42 o.45 0.44 0.48 
.. 

Zinc (i103J 1.43 9.0 4,6 0,32 
. . . 

.• 
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Gas Production and Methane Content 

Annual average gas production and methane content over the four_ 
, year- period oFthe experiment are presented tn Tab.le xrtor · 

various ce 1J groupings. The S\4 ce 11 s gener,1ted 1 it tl e gas in 
the first year and it was of low methane content. Average gas 
production and methane -content were highest in the fourth year. 

TABLE XI. Annual average gas production and methane content, 
· • and temperatures for selected ce 11 groupings. 

Year , 1 ·2 3 4 - -
Percent Methane 

11.s 43.6 52.4 54.2 
38.1 54. l 55 .. 3 ss.s 

Avera9e Gas Production (L/hr} 

4.2 7*0 7.5 
12.1 4.9 3.0 

TemeeriJture. Ins 1 de Cells {OC} 

25.1 23~6 21.9 
23.l 21 .. 9 20.6 -· 
_ 2.0 1.1 1. 3 

---
Exa111fn~t ion of Tab 1 e XI shows that for SW-SL ce 11 s ,. gas pro due .. 
Uon was high the ff rst year, peaked 1n Year 2 and fell gradua)Jy 
1n Years 3 and 4. · Average prodoct1on over the four years _was · 
h1gherfor the SW-SL cells than for the SW cells, but the SW . 
cells had not yet reached a declining gas production stage at the 

· end of. the experiment. . · ._ ._ _ ._ .- ·_ _ 
. - -

Cumulative gas prodiJct1on can bo d~tenntned by multiplying average 
hourly rate by 31,360 hours (gas product1on was measured for 3Q 58 
years). Gas production for a 11 cel 1 groupings per unit mass of 
dry solids 1n the cells 1s shown below. for.all cell groupings: 

SW 

SW-SL 

liters/kg 

135 

180 

Est. Ory Mass Loss (%}. 

17 

22 

- Accord.1ng to EPA's Sludge Process Design Manual 3, gas production 
per pound of volatile solfds destroyed when crude fiber is anaero­
bically digested 1 s 13 ft3/lb ( 50 percent methane) or 810 11 ters/ 
kilogram. Mass loss ts estimated 1n the above table by comparing 
actual gasj>roduct1on to this figure. The percentage loss 1s •, 

. . 
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substantial for S\.l and $\.1.;SL · SW cells show Tess mass loss but. 
as not~d earlier, th~ywere.still producing gas at a relatively 
high rate-at the termination of the 4.:.yearperiod. 

OISCUSSIOH 

Onset Of RBS 

The most notable finding of the stu<zy was the reduct.ion in the 
time for rapici biological stabilization (Rl3S) to take piace when, 
sludge was prese~t. in the test cells. Pohland and fiarper4 haye · 

used the term RBS to indicate the onset of methanogenesis, which 
· causes vol a ti le acfds .to 'be con·verted to methane and carbon . 
dioxide, greatly lowering both volatHe·acids and COD concentra­
tions in t_he leachate._.·. Anott,er effect of the onset of RliS is 
the increase in pH that occurs when the volatile acids are con­
sumed. The increase in pH caused some metals ordinarily dissolved 
by acid leachates to precipitate.: . . 

Results cont,·~it '!"ith ap earH~r EPA study summarized by Pohhnd 
a•·d Harper4. At temperatures averaging l0°C and un'der conditions 
that allowed air to enter.the simulated landfills, addition of 
sludgedfo not reduce leachate strength. Rapid_anaerobic biologl-
cal ·· activity acconipanted by methane _production dt d not.c.orrmence. · 

• in .over ten years; oThe M gher temperature of the cells and the. · 
·. r1g1d.excluston of air ·1nthe present study are the chiefdiffer-

. ences between th.e two studies. It 1s likely that, the presence 
: . . ofox,ygen in the-earlier study prevented methanogenes1s. __ · The. 

importance of operating a landfill.in a·rnanner that excludes air 
· becomes evident. 

Stab l 11ty oLResul ts · 

Another r,otable aspect of the study was the'.stab1Uty of the re., · 
sults. Ho SW or SW-SL cells consistently produced aberrant 
results. Typkally it 1s extremlilly difficult to make'comparisons · 
within a given set of ·1ys1meters filled with the same waste . 
because of uncertainty ;that• they are simj lar in all features 
except for tne va.rhble being evaluated. In this exp~r1ment, six 
eondit ions were dupHcat~d.. .For ;ill of these sets» agreement was 

,· 

. generally within reasonable bounds. for v1rtual1y,all parameters 
measured, the calculated effects of experimental variables were 
cons1$tent from year to year._· The results from the set of SW-SL 
cells with 10 and 2Qpercent sludge addition gave results consistent 
with those obtained for the 20 and 30 percent addition eel ls. · 

There were a few instances, particularly with_ lead and chromium, 
where a single cell showed abnormal concentrations "for a period 
of time. Such effftcts are.1nev1tabTa, particularly for mrtals. 
It is ·impossible for test cells of any reasonabl.e size to be· ... 
"representative" for all substances that ara disposed to landfills. 
Metals are frequently discarded in highly concentrated soluble 
forms (example are zinc chloride soldering paste. ferric chloride 
for iert111zer use). There mtght have been a dozen such "sur­
prises'' in• the batch of garbage used to charge our test eel 1 s. 
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There is no way they can be distributed evenly among 20 test 
ce I ls. - In the pre-RBS stage of the landfills, they could have an 
enormous effect on concentrations normally measured in mi lligranis 
per liter. It is surprising tnat in our sludge, such aberrant 
conditions were so ,arelj met. 

Water-ho 1 ding Capacity -

The leachate quantity results showed that the presence of 30 per­
cent sludge cake in_ a landfill reduced the ability to retain -
water. Adding more than 30 percent sludge cake wou 1 d reduc'e the 
absorptive capacity substanthl ly. Equally important, adding 
such alarge fraction ofsemisoltd sludge in the landfill would 
create unpleasant and hazardous conditions for workers. 

Parameters Affected by RBS 

- The .leachate contaminants can be separated into parameters sharply 
affected or not sharply affected by the onset of rapid anaerobic 

_biological siab11itat1on (RBS). Parameters whkhjieclined sharply 
were leachate concentrations of COO, volat1 le acids (VA), TOC, 
volatile .and total solids (VS and TS), iron, phosphate. and zinc. 
The pH rose sha~ply by about 1.0 unit. .For COO, VA·, TOC, VS, and 

·rs, the c>verriding influence was whether RBS had occurred. Con~ 
centrations were drast1ca1ly reduced by this transition •. -This is 
in accord .with our knowledge of what occurs in anaerobic bfolog1cal 
stabili;at1on. These substances are consumed. Soluble organic 
substrates are. reduced to simpler forms and eventually converted 
to methane and carbon dioxide. - · 

. For phosphate, iron, and zinc, the mechanism.of removal is pre­
·c1pitat1on which is related probably primarily to pH, but aho 
possibly-to the 1·emoval of organic substances that can complex 

.with these substaoces and hold them in solution, and to reduced 
oxi dat1on-reductton potential. · 

Iron concentration appeared to be strongly influenced by pH. Con­
centration· fell dramatically in t.he SW and SW-SL cells when the 
pH change associated with RBS occurred. Phosphate dropped 1n the 
SW and SWaSL ce 11 s but. not to as 1 ow a 1 ev·e 1 as nifght be expected 
considering tfle amount oL1ron in solution. Z.1nc only fell · 
dr'amatically fi\ 3 S\I cells and one SW-SL cell where its initial 
concentrat.ion was unusual lyhigh. The drop appeared to be related 
to. pH. . - . . 

Parameters Hot Affected bl ill 
Factors not noticeably affected by. RBS were chloride, alkalinity, 
TKH (total Kjel dahl nitrogen). cacmium, chromium, copper, lead, . 
and ttlckel. Chloride 1s a highly soluble ion that is not ~onsumed 
or precipitated in the landfill reactions~ The leaching behavior 
of other substances has been compared against 1t to assess their 
fate 1n the landfi 11. The heterogenous nature of the landfill 
may part1a11y invalidate this procedure {chloride may not be con .. 
cent rated f n th~ 1andf1 U in the same locations as the substances 
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it is supposed to trace). so the concept should be usedwitll 
caution. · -

- -- . . 

f\l1<alinity and TKN are soluble substances that will not precipi­
tate in landfi 11 s. However, they can increase or decrease depend­
ing on the biologica1 activity in the landfill. Comparisons for 
the SW. and SW-SL test cells show that except for TKN for the SW 
landfills. thefr· leachateconcentrations relative to chloride 
were constant with time 1 showing that they behaved like chloride. 
Thisunusual behavior requires more cons1deration 1 because one 
woul d_expect both TKN and aH:al inity to be produced by ;the anaero..;. 
b1c activity in the landfU h They should not lea ell out in the 
~ame manner as a s61ubla contaminan~ with~ fixed initial concen-
tration. · -

The be~avior of most of the metals was similar. Caanium 1 chromium • 
. -and lead decH·ned at arate substantially faster than Chloride. _ -
"Thfs fodicates conditions fnthe lan.dfi 11 were changing with time 
and wereprec1p1tat1ng these me.tals. The ever-continuing reduc­
tion in CUU and volatile acids withtfme reduced the amount of 

-_ organic complexing agents, -chloride (another complexing agent) 
was decli~fng with time,· and vH was generally rising towards 
neutrality. -The exact cause of the decline cannot be identified 

. fro!ll· our resu_lts. Nickel and copper are the only metals that _ 
d~c1ined Hke chloride.;_ It appears that tne changing conditions 
that occurred with -time did not rte duce the1 r sol ubi 11 ty. 

Productjon.of.Gas 

The production .of gas was ·sUb!itantfal and probably about the same 
whether or not·studge was present· in trie 1andf111i although pro­
duction peakedand fell sooner when the test· cells contained 
sludge.-· Although the ,calculated amount. of organic material 

· : consumedby conversion to gas was.considerable, much potentially -
biodegradable materi~l remained undecomposed. There may be some 
ut11.1ty to injecting sludge into a landfill to start gas produc­
tion or revive 1t after ft has dec11 ned. 

_CONCLUSIONS 

1 fThe presence of sl,udg·e in s1molated so11 d waste landfills pro­
tected from incursions of ,a1 r reduced by about two years the time 
before rapid anaerobic biological stab1Hzat1on (RBS) co11Y11enced. 
The onset of ,RBS reduced chemical oxidation deman.d (COO) of the 
leachate by a factor of 20. Consequently, for two years, landfills 
containing sludge produced leachates containing far less COD than 
did Jandfi lls without sludge. RBS started sooner w1thanaerob1c-
a 11y dfgesied sludge than with 11me treated raw sludge but the 
difference was not large. 

2) Solid waste landfills absorbed 1nf11trat1on wate~ so leachate 
flow lagged behind infiltration by about a year. Adding sludge 
cake up to 30 percent by volume reduced the ability to retain 
1nfiltrat1onby about 45 percent. 
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3) With the onset of RBS, many parameters underwent abrupt changes,· 
generally in a period of 1-2 months. The pH increased.about 1 · 
unit. Chemical oxygen demand (CUD) and volatile acids ('/A) 
dropped b,Ya factor of 20 or more. Phosphate. iron, and zinc 
concentrations dropped sharply. final concentrations ~ere similar 
for leachates from SU and SW-SL simulated landfills. 

4) ln SW and SW-SL simulated landfills, other parameters declined 
at rates similar·to· the decline of chloride, a highly soluble and 
inert substance in a landfill. These were alkalinity, TKN (total 
Kjeldahl nitrogen),- copper and nickel. All parameters were 
initially lower in leac.hate from SW-SL cells but were at about 
the same Jevel · after 4years. 

5) In SW and SW-SL simulated .landfills, cadnium declined substan­
tially faster than the decline 1n chloride. Lead and chromium 
dropped more sharply than chloride but no!, as fast as cadnium. 
All four metals inithlly were tower in concentration 111 the 
sw~sL leachates but were.at about the same concentrations for 

. both SW and sw:..st cells. after. 4 years\ . . . 

6) All test cells produced substantial amounts of .methci:1e-r1ch gas 
.relative totheir dry mass. Gas generation. co11V11enced and peaked 
sooner in the test cells containing sludge. · 

. RECOMHENDATI ONS 

1) It is a popular misconception that introducing sfodge into 
landfills degrades leachate quality. This stu·dy shows·the reverse 
1s true. Results of this investigation should bemade widely 
ilvai labJ e to EPA and state authorities concerned with 1andfi 1l 
regulations to improve the scientific basis of their dec1s1ons. 

~)-Thfs paper has.reviewed the entire scope of.the results. Be­
cause of the number of parameters investigated, averc1ge effects 
(for example, for all cells containing sludge) have been evaluated. 
More detailed consideration !>houl d be given (and 1 s planned) of 
the monthly changes in j>arameters and the effects of different · . 
percentages,and type of sludges. · 

2) More research on the effects of sludge 1n landfills 1s appro­
priate. The tes.t cells of the present investigation should be . 
opened and analyzed to determine the fate of organic priority 
pollutants which had been added to them.~ · 
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METROPOLITAN WAT~R RECLAMATION DIS'1'RICT OF GREATER CHICAGO 

ATTACHMENT 12 

COMPARISON -op ANNUAL AVERAGE METAL LEVEI,S IN LEACHATE FRO(( 
SOLID-WASTE,'l'EST.CELLSWITHAND WITHOUTMUNICIPAL SEWAGE 

. SLUDGE TWO YEARS AFTER SLUDGE ADDITION (FROM FARRELL ET Ali.) 

Reduction, t 
Leachate Concentration (mg/1) (B.:.A) x 100 

- With Sludge (A) _- Without" Sludge (B) - ~) -' 

0.053 

0.034 

79 

.0.029 

0~·096 -

0.042 

1330 

0.232 

0.60 _ 

37.9 

44.r. 
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Attachment 13 
Calumet Digester Composite 

January 15, 1992 through April 4, 1994 
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Igo continues lo be Class A with (ii) Sewage sludge that is used Of sewage sludgo remcins on tho land 
>ect to viable bolminth ova when tho disposed shall be treated in one of tho i;urfece for four months or longer prior 
1es for the pathogen treatment Processes to Fmther Reduce Pathogens to incorporation into the soil. 
:ass operating parameters IUO described in appendix B of this prut, (iii) Food a·ops with harvested rarts 
sistont with tho values or range~ of {8) Class A-0Altemalive 6. {i) Either below the surface of the land she! not 
1es documented in paragraph tho density of focal colifonn in tho be harvested for 38 months ofter 
5J(iii)(C) of this section. sewage sludge shall ho less than 1000 application of sewage i;ludge when tho 

· I) Class A_;_Ntemative 4. (i) Either Most Probable Number per gram of total Mwego sludge remains on tho land 
density of fecal coliform in tho solids (dry weight basis). or the density surioco for less thlUI four months prior 
·age sludge shall be Joss than 1000 of Salmonella, sp. bacteria io tho sewage to incorporation into lho soil. 
;t Probable Number per gram of total sludge shall be less than throe Most (iv} Food crops, feed crops, and fiber 
ds (dry weight basis), or tho density -Probable Number per four grams o( tote) · crops shall not be harvested for 30 days 
:afmonella sp. bacteria in tho sewage_ solids (dry weight basis) at tho Ume the · after application ofsewage sludge. 
_ lge sllall be lass than threo Most _ sewage sludge ls used or disposed: at (v) Animals shall not bo allowed 10 
bable Number per four grams of total the time tho sewage sludge is prepared graze on tho land for 30 days aft.or 

- ds (dry weight basis) at the Umo tho for seloor given away in a bag or other application of sewage sludge. 
•age sludgefs used or disposed: at container for applicatfon lo the land: or (vi) Turf grown on land whore sewage 
Umo the sewage sludge 1s prep8.J"8rl at the Umo the sewage sludge or sludge is applied shall not bo harvested -
sale or give away in a bag or other . material derived from sewage sludge is for one yeorofterapplicotion of tho 

• talner for appUcatlon to the land: or prepared to meet the requirements in sewege sludge when tho harvested turf 
ho llme the sewage s!odge or S 503,lO(b), (c), (e), or (O. _ - fs placed on either lend with a high -. 
:edal derived from sewag'J sludge ls · - (II) Sowago sludge that Is used or potential for public exposure or a lawn, 
pared to moot the requirements in disposed shall be treated in 8 process _ unless otherwise specified by tho -
J3.10 (b}, (c), (e), or (0. __ that is equivalent to a Process to Further pennitting authority. 

· l) The density of enteric vlrus'Js In Reduce Pathogens, 85 determined by tho (vii) Public access to landwith a high 
sow_ age. s_lu_d_ge s_ hsl_ l be le.ss lh_an_ - one pennllUng authority, - - p ten· ti I r ubllc ex ro hell'--

Cb) Sewage sludge-Class B. (l)(i) The O a ,or P posu 5 
· LN 

~
u_e-.. form_-__ Ing Un_.it_-cer four .:.,ra_ ms of '""'Slri-cted ror ono year after appl1'catlon 

l ., require_ men ls In either§ 503._32(b)(2), "' - · - 1
' - -• so Ids (dry welg t basis) at the Ume (b ( h of sewage sludge. - _ - -

sewage sludge is used or disposed: )(3), or Cb) 4) 5 _ all be melfor 8 sewage (viii) Public access to land with a low 
he time the sewage sludge Is sludge to be classified Class B with potential for public exposure shall be 

ared Ci T I --- I --_ b respactto pathogem. . 1 P -. or 18 e or 8 ve away n a ag (II) The site restrictions In restricted for 30 days ofter spp k~tlon o{ 
Uher_ cont_a_ Iner __ for eppl_f_ c:a_t_ Ion to lh_10 •0 wag I d -

§ 5_03.32(b}(5) shall bo met_whon sewage ...... 0 5 u go. . d. :_o.r at I.be. time tho sewage sludge {c) Do t' s -p-tag (1) T-h- Ito· sludge that meets the Class B pathogen mes ,c 8 e. e ~ -
oaterfal derived horn sewage sludge requlroments In § SOl.ll(b)(l), (b)(3), or reslrlcUons In § 503.32(b)(5) sh.ill be 
re pared lo meet the roqulrenionts ln (b)(-4) Is applied to tho land. -met when domestic soptago Is applied to 
)3,10 (b), (c), (e), or (f), unlen - · -- (2) C/nss IJ-..Altemallve 1, agricultural land, foresl, or a 
oi:wfsupeclfted by the pennltUng (i) Seven samples of thri SP.Wage - reclamaUon site: or · 
horfly, - - · -- ,tudge shall bo coUected at the Ume tho (2) Tho pH of domoslfc soptage 
Jl) The density of viable holmlnth sewage sludge Is used or disposed. isppllod to agricultural land, forost, or a 
In the sewage sludge shall be less (II) The go motri 8 rth d u reclamotlo1ulto shall be raised to 12 or 

n one per four grams of total solids of fecal ·collf~rm In °11To :,:'Jp1es°' ens y higher oy alkali a·ddltion and, without 
rwelghl basis) at the Ume tho sewage _ collected In paragraph (b)(2J(I) of this lha addition of more a\kall, shell remain 
!go la used or disposed: at the lime soction shell ho loss than either ot 12 or higher for 30 rnlnutos and the 
sewage "ludge ls prepared for sale or 2,000,000 Mo,t Probable Number por site restnctlons In § 503.32 (b)(5)(1) 
, away tn a bag or other container for gram Qf tote) solid, (dry weight basis) or through (b)(5)(1v) shall be mot, 
llcaUon to the land: or at the time - 2 ooo ooo Col F - I U lls--1 d rt· l d - - d ' ' ony orm ng n par •503,33-- V-_-... _ ·• _■ttra-''on •-u•u ... 'on. nwage 5 U gt1 or mete a erfvo - ft t 1 lid (d fnht ba J ) "II ..... "" I.ill ,..., i.--i, 

- - I :.J I - -d t · t gram O O a so 8 ry we &-! 5 s • (e)(l) 0110·0£ tho- vo-ctor attraction n sewages uuge a prepare o moo (3) Class B-liltemotlvo 2. Sowago 
requirements h1 S 503,10 (b), (c), (o), sludge that ls used or dlsposod shall bo reduction requlremonts In§ 503,33 
f), unless otberw_lso apor.::lftod by tho treated In ono of the Procosws to (b)(l) through (b)(lO) shall bo met whon 
milling authority. - Significantly Reduce Pathogens bulk wwago sludge Is applied to 
1) Class A---Altomatlvo 5, (I) Either doscribod ln appondlx a or I.his part. agricultural lend, forost, a public contact 
density of focal coliform fn tho _ (4) Closs ~liltemative 3, Sowage silo, or a reclomallon silo, _ 
•ago sludge shall bo Jess than 1000 sludge tl1et 1, usod or dlsposod shall bo (2) Ono of tho voctor attraction --
st P_ -robablo Number per gram of total troated In n process that Is equivalent to reduction roqulromonta In § 503,33 
ds (dry weight basis), or the donslty o rrocoss to Slgnlficuntly RDduco (b)(1) through (b)(O) shall bo mot whon 
:o/mone/lo, sp. bactoria ln tho sewage Pathogens, as detormlned by the bulk sowago sludge Is oppllod lo a lawn 
iso shall be loss than throe Most pcmnlttlng authority. or II homo gardon, 
boblo Number por four grams of total (5) Site Restrictions. (I) Food crops (3) Ono or tho voctor attroc.1lon 
ds (dry weight ba&ls) at the limo tho - with harvested parts that touch tho reduction roquhomorits ht § 503.33 
•ago ,Judge fs used or dlsposod: al BOwago sludgo/soll mixture end nro (b)(l) through (b)(8) shall bo mot when 
Umo tho sewage sludge fa propa:ed totally above tho lnnd surfoco shall not GOwago sludge Is sold or given owny In 
sale or given away ln a bag or other bo harvested for 14 months aftor n bag Qr othor contolnor for appllctillon 
tafner fur application to tho land: or BpJ>llcaUon of eewa'go sludge, ta tho land, _. 
~o Umo tho sowago sludgo or (Ii) Food crops wilh harvestod parts (4) Ono of tho vector ottrnctlon 
orial dorivod from sowago sludgo b below tho &urfaco or tho land shftll not reduction roqulroments In § 503,33 
pared to meet tho roqulromonts in bo harvostod for 20 months after (b)(l) through (b)!t 1) shall bo mot whon 
13. 10{b), (c), (o), or (0, oppllr.atlon of &owogo sludge whon tbo wwego sludge (0U1or than domestic 
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;>roved by tlie Office of Management and 
get under control number 2040-0157} 

ua. Roportlng. 

J.Tbe AWSAR.for the sewage .Judge la tho 
lowest AWSAR CGkuleted In Step 2. 

Appendlx B to Puno:i-:,...pathogen 
Treatment~ 

:less Isludge rtienogoment facilities, A. J>ro,:esS!IS to Signifir.enlly Reduce 
fWs (es defined in 40 CFR 501.2) . Pathogens (PSRP} 

6. Gamma ny bndis.tio11c-;S..wage sludge 
is Irradiated wilh gamma fll}•s from certain 
isotopes, suchils Cobalt 60 andCesiwn 137, 
at room tempertitura (ca. 20 degreos Celsius) .. 

7. Pesteuriutioo-The lemper11tim1 of the 
sewege sludge·:• maintained al 70 degrees 
Celsius or higher rot JO minutes or longer; 

. ha design flow rate equal to or 1. Aerobic digestion-Sewage sludge is 
gter thllll one million gallons per day, agitated with air or oxygen 10 maintain 

· (FR Doc. 93-2 Filed 2.:..18:-93; 6:45 aml 

JPOTWs that serve a population of aerobic conditlcms for a 1pecj(jc mean cell 
000 people or greater sllell submit residence lime at 1r1pecllic ti;mperature. 
lnfonnelionin § 503.47(b) through Values for the mean cell residence lime arid 

J3,47{h) to.the permitting authority temperature &hall be betw86n 40 days at 20 
F. ebnie~ 19. of.ea.ch ya81• .· degrees Celsius and 60 days at 15 de~• • ., · Celsius. · · · · · 
1proyed by the Office or Management and 2. Air' drying-Sewage sludge Is dried on 
:!gel under control number 2040-01S7) sand bads or OD paved or unpaved ba1h1,. · 

The uwage sludge drie1 for II minimum of 
·peildlx A to Part 5-0~rocedun, to · three months. Owing two of the three 
termlne th• Annual Whole Sludge months, the ambient 8Vll111g8 dally .. > 

ipllcatlon Rate for a Sawaga Sludg& temperature Is above uro degn,os Celslue. 
. . 3. Anai,robic digestlon-,-Sowege 1ludg11 h 

~cilon 503.13(1)[4)(11) tequlie1 lhal the treued lo the absence of air for a 1peclfic 
>duct ofthe concentnllon for each · meen cell residence time at o specific 
llutlllt lhted lo Teble 4 or 5 503.13 In temperature. VaJuesJor thn mean cell . 
'."•ge 1ludge1old or given awayJna bag residence time andlempetature shall be 
otlter container for appllcaUon lei the land lietwean 15 days at 35 to 55 degree, Ct'islus 
d h 1 h I I d · II I and 60 dey1 at 21J dilgteos Celsius, 

I Onnua W ~ e I u 88 •PP cat on rate .·. 4; Composllng--;-U1lng either the within• 
• WSAR) !or the sewige ,ludge not cause the veuel, static aentedpUe, or windrow · 

.· nual polluian.i loading rah, for !he composllng mo:hods, the tempera lure or the 
11lut1nt In Table •Col S 503.13 lobe sewage sludge Is raised to.CO degrees Cehlus 
ceedod; Ttil1 ipperidlx contains the . or hlgbeund remains et 40 ,Jegree1 Celsius . 
1>tedure used to detennloe the AWSAR for or higher for five d,ys; For four hours during 

..... sewag(i1ludg1Uiat doe,not CIUIII the tho five days, the t11mpe111ture In tho compost 
· ,nual pollutant loadll'lg ralu In Table ,t or pile exceeds 55 degrees Celsius. . . . . . · 
> 5031Uto buxceeded.. . .. · . 5. Lime 1tabllltallon-surnclent lime h 

•.· '£he relaU0111hlp between thunouel _ added to the 1owege sludge to ral~ the pH 
•· >llulant load Ing rate (AP~) fore poUutmt or thil tow age sludge to 12 aftor two houn or 
• td thil annual\\'bole 1ludge application rate contact. • 
· ~WSAR) for 1a tewege ,tudge luhown In . B, Processes lo Further Reduce Pathogens 
· 1ua1lon (1), · · .· ·· · (PFRP) · 
.PLR..cxAWSARxO 001 · (1) . l. Compo1tlnt-U1lng either the within• 
· · · · • veuel composting metbod or the 11aUc 

i /hert: . ·· . . , . . . . . .. aent,d plJ11 com~~llng ml!thod1 the 
APLR•Ann111l polluta:nt loading rate In temperature of the sewage sludge Is · . . 
'kilogram• per hect1111 per 365 day maintained al 55 degrees Colslus or higher 

period. ·. ·. ·. . . . · for three day1. .• · . 
C-Pollu.tant concontraUon In mllllgruo1, Utlng 1h11 windrow composUng method, 

per kilogram ol total 101lds (dry weight the lumperal,\lre of the nwage •ludge b 
b.1111),. . • .· melntalnedl'rss degree& or bigh11r for 15 

AWSAR1:1Anriual whole 1tudgo applicatlon . days or longer, During the period when the 
nto In melrlc tQn1 pet hectans pilr 365 compo11 h melntalnod at 55 degrees or 

· day period (dry weight ba1h). hlghor,,thore shall be • minimum of live 
0.001•A converalon (actor. tumlng1 ofthe windrow. . . . . 
To d.ote.nn.1.ne. th~ A.WSA. R, ""1111.tl.on. (1) I, ?., Heat drylng~ewego sludgoh drlodby 

-, dlre<;t or Indirect contacfwlth bot gam to 
eim.nge,i Into equaUon (2): . reduce tho rnoblure conl~nl or tho sowage 

C .•· Thu procedure used to deltmnlno the 
AWSAR for a ,ewaguludge II presented 
IHIIOW, . 

"Proceduro: . 

(2) 

· .. i.;.nalyze a Sll1llpleof the sowag1,11ludge 
. lo delefmlne the concontratlon for each of tho 
pollutants listed In Table 4 ol S 503.13 In tho 

uwage ,ludgo, . ·.·... . . . . 
> 2. Utlng the pollutant cilncentretlooa from 

• Step land thti APLR.s from Table -t of . 
S 503,13, calculate ar,AWSAR for each 
pollutent using equation (2) above, 

1Judgo to 10 porcont or lower,Ellhorth11 
1omperatun1 or tbo 1ewago aludgo particle, 
exc&e<b BO dogroes Cohiun1r the wot bulb 
lemporatu:re of tho gas In-contact with tho· 
iewego sludge as the ,ewago 1l udgu loavos 
the dl)'er oxcOtlds 80 degrM1 Cohlu1. ·• 

3. Heat treatrnanl.;..Llquld 1owage 1ludgo h 
boated to a temperature of 180 <lognios 
Colslu1 or higher for 30 mlnuloa, · 

4, TbennopMllo aerobic dlgo,llon-Llquld 
,ewage sludge Is agllatod with air or oxygon 
to maintain eerobiccondltlonr end tho mean 
cell resldonco time o(tha sewage lludga t, 10 
day a at 65 to GO degreeo Cohlu,;. .. . 
. 5. Beta ray lmdlatlon.;..s«iwage eludgo 11 
lmdlated with bola niy1 from an accelerator 
at donso¥ o( at least t.O mogarad at room 
tamperatute (ca. 20 dogre111 CAhlua), 
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ENVIRONMENTAL PROTECTION C 

AC.ENCY· 

~O CFR Part■ 122, 123, and 501. 

(FRL-'515-7} 

Notional PollutantDlr.charge 
Ellrnlnatlon Syatem &!wage Sludge 
Permit Regul11Uon1: Stale Sludge · ... · 
Management Program Requirement• 

AGENCY! Environmental Protection 
Agency, 
ACTION: Finni rule: technical 
amendment. . . . . 

SUMMARY: Under existing regulations 
that establish sewage sludge permitting 
and St(lto sewage slµdgo program 
roquiremon.ls .• approximately 20,000 · 
publicly owned treatment works and . 
other treatment works treating dom.estlc 
sewage are requl~d to submirpermll 
applications within 120 days after tho. 
promulgation of standards applicable lo 
their sewege sludge use or d,isposal 
pracUco(s); Tho final sewage sludge usu 
and disposal standards will bo 
published In the Fedaral Regl1t1r on or 
noar tho same dato as this final rule, 'fo · 
facilitate the management or these · . · ·· 

· applications, on May 27,· 1992, EPA, ·· . 
proposed to revise Uuiso rules to staggor .. · 

· tho submission or permHapplk.atlons, . · ·· · 
...,ddlllon111ly, EPA proposed to extend 
tho time period during which theJnlll11l 

: solo! eppUcatlons must be submUted 
from 120 days to 160 days after •.. 
promulgation or tho l9clintcal standards, · 
ln rosponso to comments rocolvod on 
tho May 27;1992, proposal, EPAls . 
Issuing a final rule which requires 
ponnll appUcalions In phases and 
extends tlio limo period In whlchtho 
Initial appllcaUons ate duo followlpg 
tho publication or tho final uso or 
dlsposalstandards. •· · .. 

On July 26; 1986, EPA promulgated · 
final rogulaUons for appliClltlon .. ·· ·· · 
roqulromonls forfaclllUe~ U1ot dlscha.igo 
only non-process we stow a tor, which 
rosulted hi lnlomol rocodlficallon of . · 
§ 122.21, Conforming chimgos won:i not 
made lo§ 123,26(a)(4) whlclnofota.lo 

. tho relevant portions of socllon 122, 
Tholle toclmlcal corroc:tlcms nni boing 
mode as part of this rule, . · 
EFfl:CTIVE DATE: The e!foctlve· date of 
this final rula Is March 22, 1993. 
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RECLAMATION DISTRICT OF GREATER CHICAGO 

ATTACHMENT 15 

. EFFECT OF LAGOON AGING ON THE VOLATILE_ SOLIDS CONTENT 
AND BACTERIAL CONCENTRATION OF CENTRIFUGE CAKE 

Total Volatile 
Solids Solids Fecal Colifo:rm 

--- · ... · - ---- % - - . - - .•.. - : - counts/dry g··_ 

20.1 

19.6 

19.5 

20:.4 

19.7 

21.1 

83 

49.2 

45.2 

46.6 

48.6 

48.4 

42.8 

42.1 

27,000 

-_ 6 

21 

12ce 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 
Attachment 16 

. Air Drying of District Sludge 
During Periods of Low and High Precipitation 

-'?f!. -Cl) 

"O 
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en -(il ..... 
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+ low Precipitation 

"'High Precipitation 

10 20 30 40 50 60 70 
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,, ; iTTA~•(17 
,·CUMULA'l'IVE ,SLUDGE ,·APPi:ICATIONi,TO 'l'EST.:AND ,CON'l'ROL FIELDS 191,2--1977 
': AND, 'GEOME-rRICMEANS O.F MICROBIAL POPtJLA'l'IONS ' :r:N' 1'EST AND ,·,.,CONTROL ' 

. FIELDS · .. TES'l'ED ANNUALLY , 1975-:-.1977 ~•, .. FOL'l'ON COUNTY i.. ILLINOIS,'., 
' . ' ' ' ' ,, ,, ' ,, ,' ' ,,, .," ',,, ,,,,' ', '" ,, ',"' ' ,, ' - ' ', 

Control .. · Field 

,,6 ,, 

Test: Fie1ds 

3, 

9 
' ' 

,20 

21 

*NR -Not 

' ,,,, 

'CUmulative ',' 
Sludge Applied 

0.1 

77~~·' 

21.2 

6,3 .8 

, ·· •F«!c:ai. ·• . 
, Coliforms 

C0 
-.J 

, 2 .. 5 X J.()3 

• '1 4' ' '·. ,'' ', ' 2 '.'' ·,·.. 4 2~0 X _0 ,. 1.5 X 10 3.3. X 10 ·• 

2.3 X 101 1.5 X 101 

x·10° 

NR 

NR 

NR 

I 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICA.GO. 

ATTACHMENT 18 

.· MEAN VALUES AND RANGE . OF PRINCIPAL NUTRIENTS AND 
ESSENTIAL METALS OF DEWATERED SEWAGE SLUDGE APPLIED TO 

FIELDS AT THE FULTON COUNTY, ILLINOISSITE IN1992* 

Minlmum 

5.6 

55,d 79.4 

21.0 42.5 

786 

11,134 

··754 

115 

· 528 

235 

,· 

24,771 

7,796 

27;007 

48,11_5 

910 

·. 4,750 

1,.810 

20,430 

.··~.2ss·· · 
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METROPOLITAN \\'ATER RECLAMATION DISTRICT OF GREATER CHICAGO 

Attachment 19 
EFFECT OF CUMULATIVE SEWAGE SLUDGE ADDITIONS TO MINE SPOIL SOILS 

AT FULTON COUNTY ON SOIL TOTA.I.. ORGANIC CARBON 
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CLAUDE H: HURLEY COMPANY 

Consulting Soil and Foti.ndation Engineers 

175 WEST flRST STREET 
ELMHURST, ILUNOIS 60126 

(708) 279-77€2 

March 15, 1994 

. Mr. Leo R .. DiVita .. · . . . ... . .· ·.· .. ·· .. · 
· Metropolitan Water Reclamation District of Greater Chicago 
<100 East Erie Street . . 

Chicago, tlli.nois 60611 .. 

Atte.ntion:' Mr. Raymond R. Ri111kus. 
· .Assistant ,Chi~f Engineer 

-- - -- -, --

. - - ~ -__ . -- . - -~- - . -- "_, 

MWROGCProcessedSludge Study 
VariousFacilities .. ·. ·· . .. . . ..· . · .. ·. . . . .· . 
MetropolitanJ./aterReclamation District ·of Greater Chicago 

•. Cook· County, Illinois 
· HPH3-359.;.l. . 

- --- - - - -

· . , : The Claude H. Hurley c.ompany, Geotechni cal Engineer has completed 
.. the above ref erenceg ,study. .. . 

.. 

-- -_ - - , - - -

· .• The work was done .per the. terms of a Metropolitan Hater Reclamation ·. 
District of Greater Chicago. (MWROGC)· July 9, 1993 tetter Work Order to Purchase · 
Order Ho. A655575 for the Professional Engineer.fog Services Agreement: for 
Subsurface Investigation for the Sludge Drying Facility at Ridgeland Avenue 
MWROGC Project 89-2oz ... 2P. . , . 

::...,--· - --_ • • s 

' . 
. . Lagoon and centrifuge cake sludge arQ products -0f th~ MWRDGtsludge 

processing. The sludge is considered for,use in earth structures as embankment 
fill and structural fi 11. · · .· · · 

The purpo~e of thB study is to:.· 

1. Define the engineering properties of the sludge, 

2. Use the properties to .estimate parameters for 
• geotechnical design and construction of the structures, ahd 

3 .. Use the parameters to evaluate the performance of the 
materia 1 s· in the structures. 



H.HURLEYCOMPANY 

General~ The work inciuded: 

· L Obtaining samples of two-materials from the MI-IROGC and 
discussing the MWROGC'.s observed performance of the materials 
under var_ious field conditions,. -

_ 2. Making a lab:oratory test series to classify the available 
· soils and d~termine the strength, compressibility and drainage -
characteristic's of the materials, - · 

__ 3. --.. Formulating conclusions 
0

0n the geotechnical design, 
construction and performance of the materials in earth structures, -and - -- , - - - - -

_ • 4_. Making reCOllllllendations· regardin~f,geofechnica l desfgn 
-· criteria and <;onstruction procedures for material used as.fill. 

- = -- -- = - -

. •-•--- > .. __ -- ___ Laboratory ~i nvesfigatfons. "Significant properties of·th-e materials 
we·re·determin<?d ina laboratory testing program which included: · 

-_ - . -- ,,. - .a y -~- - - - -c - _ 

_ .. 1. Visual class)Hcation tests· and obs~rvatio~ of change _ 
inmaterial,characterisUcs witfftime after addition·of moisture, -
molding ,:preparation. of test specimens, curing and_ testing. 

i2. - Photo-ionizer 'measur
0

enient of total voe content ,and -
fl~shpoi nt-co111bus ti on tests, - - - - -

lncl~ding hydrometer ~hd lfni -

__ 4. Atterberg 1
1
imit tests including n'quid limit, plastic 

limit and shrin~age 1 imit tests, · - -
- . 

Specfffc gr.avity tests, 

Total organic matter and" 1 oss.;on-i gniti on tests, 

Dry unit weight tests, 
- -

Moisture-density relationship tests per ASTMD-1557, 
_" - - - - -

Tirne~swell measurement by the lBR roethod. 

Controlled strain unconfined comp_ression tests,-_-

11. Q-Type trJa~·lal compression tests, 

--~--
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Cl.:AUDE H. HURLEY COMPANY 

Page 3 

- -
_- _ 12.. R-Type triaxial compression tests with pore pressure 

measurement, and - -

13.> One-dimensional consolidation tests including initiai 
load, recycle, load and' rebound. 

- _, _-- - -_ 

The results,of.the study are presented herein. 

- -- . --- . 
- ---

·Source-Cl~ssjfication Data 
Grairi:Size Curves · 
Pla-sticit}' Chart _ 

-_ Moistur_e .. oensity· Relationships 
Jirne."'.Swell R~l ationshi ps _ _ __ -. 
Unconfined Compression Test Data 
Triaxhl Compression "fest Pata •· 

Soil No •. J Q--Test Data 
·soil No. 2Q-Test0ata 

-___ . Soil No. 2 a;;.Test Data _ 

\ -

•---- One-Oi111eris ional Consoljdation Test Data 

f;gure 
No. 

1 

2 

3 
4 

5 

__ - -_ : - -• - - --_ -

, _- Soil.source..:classiffcation data. Soil No. 1 is Blk Organic Silt, li 
c_ .. f Sand Centrifuge Cake Slu_dge sampled from the Drying Cells atl22nd Street> 

·•-_ and Stoney IsJand Avenue~ Soil Ho. 2 is Blk Organic Silt, Li c-f, Sand lagoon 
Sludge from the Cells at the LQwndale Avenue Solids Mahagement Area. 

Both soils were samp;;a by the MWROGC. .Bulk samples were delivered 
the Geotechnical Engineer's laboratory on July 8, 1993·. 

_- > a -

-. , ._.-- _ _ __ ~eneral soil behavior. The following soil behavior was observed by 
.the MWROGC during informal periods. 9f field observation and by the Geotechnical 
Enij ineer during the 1 aboratory __ studies. 

__ L -The s9i ls exist on the 5urface of haul roads in the 
drying cells. The soils are impacted by the_ traffic of trucks 
and othersludge processing equipment. The soils form a hard 

"but friable dusty surface when dry. The,surface is slippery 
_ when moisture is initially applied, Jhe soils imbibe water and 
- become very soft to soft with low stability and traffi cabi]ity 

when subjected to sustained moisture application. 

. . 

·§_:,.~~-
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Page 4 

2. The soils emit a putrid odor during processing, . 
e5peciallywhen moisture is added to a relatively dry material. 

. . 
- - - - -

3. VOC = 2.0 to 18.0 ppm developed in samples sealed in 
containers within 48 hr of adding \'tater and molding test ~pecimens. 

The ni~asured VOC did not flash and were not combustible. 

4. White moJ cl formed wfthfo 48 hr ot' sample preparation 
samples prepared.fortesting ~nd sealed in containers. 

. . . 

•.· No mold formed duriog a. maximum 18..;day swell test. on 
specimens. prepared and inundated. during test. 

",- "- - -- - -

·.·. 5. Jhe soils were effectively oven dry after 18 to 24 hr 
·.·.·of standard dryfrig. Jhe dryjng,,periodwasroutinely,extended to 

48 hr to confirm constant~1eight. · · 

-. Basic: soil properties. The soils are mode-rately pervious friable .• 
_0rgantcSiltwith.21.Clay, 84·to86% Siltandl2tol4%Sandbyweight .. The 

s0·11s are highly.plastic air drywfth LL=85to.88, Pl.= 64 to 65 and PI= 21 
to·23, and non-plastic ovei1dry., Th.e<soils possess amQderate to high organic 
content with TOM =34to 36%:and LOI= 32 to 34%., · 
_: !" -, : - - - - __ -• -. -~ - - - ) - - - :· - " - --- - - ~ - _- -

--· - -

··· .. · · The m~terials exhibita low cJmpacted·density and high workable . . 
mqisture content with a Maximum Ory Unit Weight.= 65,8 to }0.5 pcf aJld Optimum 
Moisture Conte.nt = 36.7to42.5%.perA~TMD-1557. Jhe soils ·possess a. · ... ·· . 
corresp~11ding low Specffic Gravity = ,1.93 to 2.01. ·.. · 

- -- = -

Jhe basic soil properties ·are summarized graphically on Fig. L 

... ··. ··soil shrink-swell properties~ Time-Swell Relationships. are.shown on 
Fig. V The. soi ls· exhibit a potential for high swell and corresponding loss jn 
volume by:shrinkage with change in moisture when compacted to a density of90 to · 
104% of the maximum value at a moisture content 1% less than to 4% more than the 
optimum molsture content obtainable per ASTM D-1557. · · · 

:: " - :- - -_ - -, -- - -__ - -_ - _ . 

. . The soils exh.ibited a 15;8 to 20.3% percent 10-day swell with an 
additional 1% swell during an ensuing 8-day observation period. Most of the 
swell :Clhd corresponding in.crease in moisture content occurred in the upper 
l.5 in. of a 4.5 in~ test sp~ci.men. 

. . . 

. . The friable property, m~derate permeability and abili°ty for rapid loss 
ana absorptf on :of water a.re reflected by a minimum 60% and nominal 90% ultimate 

·. swell after. 24 hr or test and a minimum 89% ultimate swell after 72 hr. · 

Both soils exhibit the same potential to shrink or swell. The 
· potentf~l for.volume char1ge does not vary directly with degree of compaction or 

compacted moisture content~ · · · 

, ., ",t 
-~..t-"'1 

- -t __ , ·-··-· 
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.. · ·.·.. SoiLstrenqth properties. Strength specimens were prepared .or .... 
correlated for evaluation to specimens compacted to a density of 90 to i00% of 

. the applicable control value at a moisture content 21. to 6% above the value. 

· Unconfined Compression Test Data are shown on Fig •. 2 .. The prepared 
.S()ils are stiff to very,.stiff with a measured Qu = 1.54. to 3~20 tsf. The 

· .. strength varies by soil: type with higher values for the higher density Soil 
f(o; J. · The strength increases with degreeof compaction at a constant moistore 
content and decreases with increase in moisture content at a constant degree of 

.c compaction for each soil. · · · 
. . 

. . . Tri axial Compression Test Data are shown on Fig. 3 and 4. Design 
· .• "parameters are su11111arized io the f~llowing. · ·· 

Degree· 
~·. of 

Compaction . 
. (%) .···· ... 

Degree- .. 

SoiFNo~ l ·g-Test Data 

Normal 
Stress 
···• (ksf) 

0.0-8.8 
o.o..:8.8 
o.o;:.10.0 
0.0-8~0; 
0.0-8.0 
().0;,.8.0 

Design ParaJ!leters. 

C 
fk~f) 
0.6 
1.2 
1.4 
LO 
1.2 
LG 

37 
39 
39 
31 
31 
31 

·Normal· .. 
·stress c · 

(tstl (k~f) 

.8.8+ 
8.8+ 

,10.0:,; 
8.0+ 
8.0+ 
8.0+ 

6~6 
8.0 
9.8 
4.8 
5.4 
5.8 

Design Parameters, 

4 
3 
T·· 
5 
5 
5 

of Optimum Normal .fit · Normal 

·~.a.~t .compaction w Stress C - . · Stress· 

... ·•.· .. (%} .··•··· {%} {ksf} (k~f}.· (tsf} 
-

90 +2,0 0.0-6.8 1.0 25 6.8+ 4.0 
95 +2.0 0.0-6.8 1.2 25 6.8+ 4.2 

100· +2.0. 0.0-6.8 1.3 34 6,8+ 5.8 
90 +6~0 · 0.0-6.6 0.6 28 6.6+ 4~0 
95 +6.0 o:o-6.6 0.8 30 6.6+ 4·.4 

100 +6~0 0.0~6.6 1.2 29 6.6+ 4.8 
90 .. +6.0 1.2 0 

----~ 

J.11 
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Stiil No. 2 R-Test Data 

Degree Design Parameters 
o·f Optimum. 

. Compaction \'I CR ~R .· . CR t,R . 
- (%) .·. (%)·. ·( ksf) ill (ksf) (o) 

90 +2.0 0.9 23 0 36 
95 +2.0 1.0 24 o· .· 38 

.. 

100 +2.0 L4 26 0 41 
90 +6.0 0.5 ·. 26 0 32 
95 · t6.0 0~6 32 0 35 

100 ·'.+6.0 0.7 33 0 38 

- - - - - -

........ ·.·.... . .. · Q"-test Envelopes· A. throughffor 'Soils No •. l. and 2· were dev~lopedon .. 
' con,pacted unsaturated soi 1 spec i111ens. SoH No. ,2 Enve 1 ope G was deve 1 oped on a ·. 

compacted sped111en saturated pdor to test. by backpressure •. l'he comparative. test 
· data reflect the. negative impact e>f saturatio.nonithe performance of the soils · 
; wttlr a measured 75¾ reduction in the ultimate strength after s.aturation. · 

- - . - - -

.. : .•... ·.• .. • .. ··•·•·· soi{co~pressibility ch~fatterhtics. C>ne:-Dimensfonal:consolfdatlon 
·Jest Data are show11 on Fig. 5 for·SoO. Ho, 2. · 

. , ·The ~ea sured /compression Index, c(; = O.,.l73 to O .582 for speCim~ns . . . 
prepared by compact1,ng the soil to 87 to,981 of the control value at. a mois_ture· 

. content 2.0 to 7~1% above the control value.· -.. ··· ·._ ·.· .. • 
- . - - " - - --

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

· .··. · .. - · ..... Cc and·u1t1mate strain during the tes~ gener~lly decrease with· 
increase in degree <>f compaction and increase w1th increase in compacted 
mo1 sture content. 

. · .. · .... -.... The fo11ow1 ng cone lusions regardlng geotechnical design, cons true ti on 
and perfonnance of the MWRDGC Processed Sludge in earth .. structures. are based on 
the results of this _study. ·· 

- . - - - - - - -- -

1. The sludge possesses the following basic properties. 
- - _, - - --

a. moderate to high organic content, 
b. high plasticity when wet, · · 
c. moderate permeability, 

~,, 
Ii· 

.~•• 
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d. friability and. frost susceptibility, 
e. low compacte.d density'and high workable 

moisture content, · · · · · · 

2. The sludge ·exhibits the potential forhigh swell and 
corresponding loss in volume -by shrinkage with change in . 

·. moisture when placed in engineer2cf fill using typical control 
values. , ·.- . · 

- -

•. -. 3. : The low den4ilty highworkable mo{sture c~ntent 
materia.l exhibits re1ative1y.high .strength and low 
compressibility under a combi_nationof compactive energy, 
cementation or other chemical reaction when. placed in 
.engineered fill using typical co.ntrol values~ -

- . - - . -

. ·- .-: T~e appare.nt• high strengtfrl~::reduced and Jow.compressibili ty 
.. increased by saturation in confinement similar. to a completed -
· embankment. · - · · -

' ' :The. apparenfh'igh strength ts drJmatica 1 ly r'?du~ed' - -
compressiMl_tty increased··.a.nd permeability_ increased to 

._ u.naccf!pJable,,conditions Jn the presence of freewater at the 
surface of the mat:erial or in limited confi ne111ent. A 

_ corresponding but ·reversed change in propertfcs occurs·· by 
shr111k~ge with Joss-in-moisture •.. ·. - · · .. - _ ·· _ ·. -

. -

.-·_ : 4. The.MWRqGc Pr~ce~sed SllJ<fge. is suitable for use as 
· embankment fill, structural-.fill andrelated earth\-lork in 

limited contro 11 ed cond 1 tions. ·· · · 
- ·_ .- - -· - --- - - -,! - -

·.·- t ... _ . Jhe fo11o~1ng ar.e.recoll1llendations for geotechnical desigh and . 
: ·construction of embankment fill and struc:tura 1 fill using MWRDGC Processed -Sludge. . . .. . - . .· . . -

- . 

The_ fill should be desJgned and built con_sidering the following-. 

a. Sofl Strength Properties, . -· .·. -
b. Soil CompressibilityCharacteristics, 
c. Applicable factor·s·of safety, _ -. 
d~~ Detailed review of the structure design and 

.assignment of applicable parameters by the 
Geo.technical Engfncer. · 

2. The design parimeters recommended herein should be applied 
to fill .. designed for limited conditions of perfectprotecJfon oy 
sear and drainage aod built using controlled earthwork critoria. 

- i:f· --::-'o< •. - -

~-~-~ 
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a. Site drainage should nclude9raded interior 
and exterior slopes, ateral and perimeter 

- underdrains, storm sewers and ditches or other 
collector units. - - - -_ 

The sludge should be-capped with a minimum 4.0 ft 
thick seal of select c.ohesive fill or an equivalent 
to prevent slope deterioration by frost, slope 

- deterioration by n1el L asseiciated with free 
moisture absorption and hazards associated with 

._ odor or other unac:(:~ptable emission. -

The parair.eters- should be applied to materials. _ 
placed and compacted t;o a minimum density equal 
to 90% of the-maximum control value at a maximum -__ _ ___ _ 
moisture content equal to the optimum.value plus<6.()X. -

-- The· deslgn parameter& and construction controls recommended herein for - -
use_ in dev«!lopiog the MWRDGC Processed Sludge h embankment fil 1, structural, _ 
:rHLand related earth structures .are baset1 on the use of controlled eartnworl< 
~riterta for_Jil l built _to p7rfQrm tn 11m1ted conditions. - -

-. _____ - : The<parameters and controls differ significantly from the nm-fual - _ 
· .WQrking properties of the sludge storedin drying cells aod do, not re1>resent the 
, properties of materi.al in most finished earth structures. MWROGC may consider 
U$1ng the sludge fn other -than thf classic· earthwork environment. - Additional -
Jnvest1gations should be made as needed to supplement the parameters_nn<i -

_ controls.presented herein. The investigation should include as a minimum: 
- : - -': • - < - - - - - - - - a ~ - - '! _- - -_ - ~ - - - - - ~ 

- - - - - -

__ r. Review of sludge processing procedures, processing 
sequ~nce ofwork_ .. and resultant sludge properties __ w1th the 

· MWRDGC to· define the variation in sludge properties with tim.e 
iand determine propert_ies when available for earth\iOrk. 

-- - - -- -

_ • 2 ._ Revlew of the measured properties, dcsi gn parameters 
· and controls developed herein relative to cµrrent or fortsee.able 

sludge propentes to establish the type and extent of additional 
study. _ -

3. Making a supplemental laboratory test serf es to .determine 
the strength, corroressibi 1 Uy and dra1nagr: characteristics of -the 
materials l'lith a ·range in test controls selected based on the -
updated infonnatfop, and -

4~ Formulate-updated conclusions and make st:pplemcntnl 
_ recornmertdations regarding the geotochnfcal design. construetfon 
and; performance of earth structures built with th(? sludge us in9 
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APPENDIX A 

SOURCE-CtASSiflCATIOll OATA 
GRAIN SIZE CURVES 
PLASTICITY CHART 

HOlSTURE~OEffSlTY REI.Al!ONSfllPS 
TlME.;SWELL RELATIONSHIPS . 

ONCOHFIHfO COMPRESSION TfST DATA 
TRIAXIAL COMPRESSIOlt TEST OtffA 

Soil lfo. -1 Q-Test Data · 
Soi 1 No. 2 q..:r est Data 
Soil tlo. 2 R-Test Oata 

OHE;.;OIM€NSlOUAL CONSOLloATlOlf TEST OATA 
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SOIL CLASSIFICATION SYSTEM _ 

TYPICAL.NAMES. 

lrtorgi,nJe d;,y<,f high ptil&• 
tieity · -- - -

-·. Organic clay of medium lo 
high plasUeity,organ!c ,m .-

- AUerberg limits below 
Mine or RI, lo!islhan4_ Limits plottl:,g In hatche<I · 

1one with P.t. bolween 4 t--------......... --1 and 7 are bordeiliOQ ca,o , 
Attetbe19 llmlla abovo A 1equirlng UJe of rlual I 
llnewilhRlgreaterthan sy,nbols ·· · '" 
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SOIL PROPERTIES 

COHESl~E SOilS 
Ou 

GRANULAR ANO 
INTERMEDIATE TEXTURED SOILS 

(Tsl). Consistency 

•Ct25 · Very Soft . 
0.25 - 0.50 Soft 
0-50 - 1.00 _ Medium Stiff 
1.00 • 2.00 Stiff . 

- 2..00 • 4.00 Very Stiff 
4.00 - 6.00 · Bard 

> 8.00 Very H2,d 

N-Value 
(Bpi} 

0 - 4 
4 - 10 

10 - 30 
30 • 50 
50 • 80 

>80 

Relative Density 

Very Loose 
Loose 
Medium Dense 
Dense 
Very Dense 
Extremely Dense 

N·Value: Blows oer root of a 140Ib. hammer faUing 30in.on a standard 
. . spHt•barrel sampler. except where noted. 

Ou: Unconfined compressive st rengh 

Soil rxee 
Boulder 
Cobble 
Coarse Gravel 
Fine Gravel 
Coarse Sand 
Medium Sand. 

-Fine Sand· 
Sill 
Clay. 

SOIL COMPOSITION · 

Sieve Size 
• 8.0in; 
3.0in to e.o in. 
0.75 in. to 3.0in. 
No.4 to 0.751n. 

_ No.10 IQ Ni>.4 
- No.40loNc.10 

Ho.200 lo No.40 
0.002mm ~o No.200 
•0.002mm · 

.llifill 
Trace 
Little 
Some 
And 

BEDROCK PROPERTiES 

Ou 
·ID.!1 

Strength 
ctai;sm,auon , 

25 Very Poor . •4.000 . Very Low 
,. SQ ·• Poor 4,000 • 8.000 LOW . 

· 75 Fair 6.000 • 16,000 Medium 
• 90 Good 16.000 • 32.000 - High 
• 100 Excellent . >32.000 Very High 

Per;:ent of 
Ory Weight 

11010 
11 to20 
211035 
36 to SO 

~ - -

Mn 

~200:1 
20011 to soo11 

_· •500:1 

Rallo 
.~J?stflcallsm 

Low. 
Medium 
High 

, Rocove,ys Percent of d,Uled length ,ocove,ed in core. . . _ 
Roel< Cluality 005f9nalloo: Perc~J\I t•f drilled length recovered in pieces 4,0 in.c.r greater ir, length. 

U • light c • Coarte 
Pk ·, Dark m ~ M~dlum 
81k • Black f • fine 
Bf , Brown Tr • Trace 
Gr , Gra:, So • SQme 
Gm• Green LI • i.llUe 
Rd.~ fled lb • Pouodfo> 
Yol , \'ollow , In. ~ tnch(esl. 
81 , OIUIJ ft , foot/Feel 
Pk , Pink 

GENERAL TJ::RMS 

w •With 
w/o , Without 
Oee • Occaslonal 
Psl • Pounds Per Square Inch 
Tsf • 10111 Per Squ;uc fOQ\ 
Opf · • Blows Per Fotit · 
H • ti•Value 
REC• Rock Re<:ovary 
ROD• Roek Oualily oc,ignation 
MR , ModohJ$ Ratio 

ORl\,,LING AN{};SAMPJ.tNG TEBM$ 
AO , A\19.:lr Borir.g 
S8 - , Strvctoro Doring . 
TB , Te5l 8orlni;i · 
PO • PtQbe Poring 
HB l Hand aorlne 
FA , Convenlional flight Auger 
USA • ConvcntloMI Hollow Slom Auger 
RW • RotaryWashOotlng 
SS • Standard Spllt•8am1I Sample 
ST • Thin •Wall Tube Sample 
AU ' Power Auger Sample 
08 • Core S11mr>te 

MIIRbGC PfllXPfiSf.tJ 5tfll)(;G 5TiJtJY 
VIIRIOl/5 FIKltl'rlF.5 
Cr;ck c,;...,nt1, /lht1M, 

, ....... ---1 

I ll Ii I -. 

IFICATION SYSTEM 
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Metropolitan Water Reclamation District of Greater Chicago 
100 EAST ERIE STREET CHICAGO, IWNOlS 60611 312 i 751-5600 

CECIL LUE-HING 
Dvector of Research & Development 

. . l • 

Mr~. Will lam Diamond 
criteria and Standards. 

Division (WH-585) _ 
United States Environmental 

Protection Agency 
401 K street, sw 
Washington, DC 20460 

Dear Mr. Diamond: 

nay 4, 1990 

BOAAD OF OOMMISSIQNERS 

Nicholas J; Mt>~s 
Prnsld'et>I . 
Nancy 01- She&han 
~ PresJdomf • 
Gloria >Jitto L'a}e"' ski · 
Cha:lnmn., Comml/t&G on Rnarn:o 
Joaoo&A/101' 
Thom.as S. F.;lief 
Jos&ph E. Gardnl'f 
Tenan..'"'41 J. O'Boon 
Thomas .J. Walsh 
H&flY .. e.us~ Yourell 

Subject: Use of Municipal sludge as Daily 
and Final cover at Municipal Solid 
Waste· LandfU.ls 

·The United stat~~ Environme~tai·Protection Age~cy. (bSEPA) 
is currently revising the proposed Part 503 sludge Regulations 
(Standards for the Disposal of sewage ·.Sludge, Federal 
Register, Vol. 54, . No. 23, pages 5746 through 5902). The' 
USSPA's Administrator, Kr. William Reilly, has.indicated that 
the USEPA is willing to - consider .information· which may assist 

- the agency in revising these regulations. Mr. Reilly, in a 
letter to Kr. Erwin Odeal, President of the Associationof 
Metropolitan sewer~ge Agencies dated 'January 9, 199-0, stated 
that the agency would entertain any information which would 
help the agency develop the final Part 503 Sludge.Regulations. 

In the spirit of the letter to Mr. Odeal from.Mr. Reilly, 
please find attached a _docum9nt explaining and discussing the' 
merits of using municipal sludge - as a daily and final cover 
mated.al at municipal solid waste landfills. The purpose ·of 
this document is to encourage the USEPA to discuss these two 
beneficial us~s of slud~e in th~ preamble to the Part 503 
Sludge Regulations. It is hoped that this small ste~ on the 
part of USEPA will help encourage state regulatory agencies to 
favorably consider the use of municipal sludge as daily and 
final caver at ~unicipal solid waste landfills. 

·- t • .,,. 
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Suoject: Use of Municipar Sludge as Daily 
and Final cover at Municipal solid 
Waste Landfills 

have any questibns, don't hesitate to contact me 
(312) 751-5190. 

Very?lir#,~' ; ·. 
-c4~e~Hing, _ - ., ~.E. 
Director - --
P.esearch and Development 

- Mr-. Keller ( IEPA) _ 
- Dalton 
- Divita 
·-Kriight 
Lavin 
zenz 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, 0.C. _ 20460 

. . Hirig; o.sc.i P.E. _ 
'oirector, Research and Development 
Metropolitan Water Reclamation 
District of ~reater Chicago -
100 East Eti~Street 
Ch~cagi:>,, Illinofs 60611 • 

OFFICt OF WATER 

Thi~·is in response"to yc,urletter of May 4, l990to 
William Diamond concerning use of municipal sludge· as c:laily and 
final'cover at municipal solid waste. landfills._ I agree with you 
that the, Environmental Prote_ction Agency - (EPA) should continue to -
encourage the beneficial utilization of sludge and that 
discµ_ssing the use of sewage sludge for ·dally cover and use of 
sludge _to_ 'facilit~te the growth of a final, cover at municip_al 
se>lidwaste (MSW) landfills in the preamble tqthe -final Part 503 
rule would contribute to this effort. · -

-- ... -

You were correct in stating that sewage sludge even if 
· J:,eneficially ·:ceused in the manner described in your accompanying -­
report: "Utilization of Municipal Sludge,. as Daily and Final cover 
at·Municipal Solid Waste Lanqfills" will still be regulated under 
40 CFRPart 258 as any other material entering a municipal sQlid 
waste landfill. · -

Your letter and this reply will be•placed j.n the public 
record for the develop~ent of the Part 503 regulation. 

I_- -~-ff'· 
·i•u~~ 

I ._-6~ 

Sincrsi~~ 
Alin B. Rubin, Chi~f 
Sludge Regulation and Regulation 
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