| MIDWEST
GENERATION EME, LLC | P,

Senior Environmental Engineer
An EDISON INTERNATIONAL® Compaty

June 21, 2007

Permit Section

linois Environmental Protection Agency
Division of Water Polution Control

1021 North Grand Avenue East
Springfield, IL 62702

RE: Application for Permit or Construction Approval
Midwest Generation, Joliet Station 29, Ash impoundment 1 and 2
1800 Channahon Road, Jollet, IL
NPDES Permit No: 1L0084254

To Whom It May Concem:

Midwest Generation, LLC (MWG) is requesting a construction permit for liner
replacement in Ash Impoundments 1 and 2 at Joliet Station No. 29. These activities are
part of MWG's routine maintenance program for these facilities; no modifications will be
made to the impoundments’ operation or treatment process. Please find enclosed a
copy of the Application for Permit or Construction Approval WPC-PS-1 and supporting
documents. :

The following information is attached:

» A site location map Is included In the “Figure" tab;

*» A plan view of cumrent conditions, liner replacement plan, cross section and
detail drawings are included in the "Sheets” tab;

¢ Form WPC-PS-1 "Application for Permit or Construction Approval® and
Schedules G “Sludge Disposal & Ulilization®, J “Industrial Treatmant Works
Construction or Pretreatment Works", and N "Waste Characteristics” are
provided in Appendix A;

* Represeniative photographs of the ash impoundments are provided in
Appendix B; and

¢ Specification Section 02600 for installation of HDPE geomembrane liner is
provided in Appendix C.

Midwest Generation EME, LLC
One Financial Place

440 South LaSalle Street

Suite 3500

Chicago, IL 60605

Tel: 312 583 6062

Fax; 312 788 5526

Email: mrace@mwgen.com
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Permit Seclon, Div. of Water Polution Control, EPA

June 21, 2007
Page2
Project Description

Liner replacement activities will include:

» Subgrade preparation for HDPE gaomembrane finer (over existing Poz-0-Pac
liner);

) Deploay;ndam and seaming of high-density polyethylene (HDPE) geomembrane
liner;

» Placement of a waming layer over the new liner consisting of limestone
screenings, sand, or other eastly identifiable matsrial.

Operation of the impoundments is staggered, where ong impoundment is in while solids
are being removed from the cther. Liner replacement activities for Ash Impoundment 2
are anticipated fo begin in September 2007 following scheduled dredging activities
(removal of water followed by "dry” excavation) this summer. Liner replacement
activities for Ash Impoundment 1 are anticipated to occur in 2008.

Sheet CO10 shows the existing ground surface contours and utilities (above ground and
below ground). Liner subgrade preparation instructions are shown on Sheet C020. The
proposed HDPE geomembrane liner, associated anchor trenches, and waming layer
are shown on Sheet C030. Cross section and details associated with the liner

waming layer are shown on Sheet C031. -

If you have any questions or require additional information as you review this
application, please call me at 312-583-6062.

51:&%

Sincerely,

Maria Race

Attachments: Figure 1 — Site Location Map
Appendix A — WPC-PS-1 and Schedules G, J, and N
Appendix B — Site Photographs
Appendix C — Specification Section 02600, HDPE Geomembrane
Sheet C010 —~ Existing Conditions
Sheet C020 - Liner Subgrade Preparation
Sheet C030 — Waming Layer Plan
Sheet C031 - Section and Detalis

‘bc:" Einia Briotta]
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APPENDIX A

MWG13-15_18138



APPENDIX A
APPLICATION FOR PERMIT OR CONSTRUCTION

APPROVAL
' (WPC-PS-1 and Schedules G, J, and N)
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iinois Environmental Protection Agency For 1EPA Use:

Pemmit Section, Division of Water Pollution Control
P.O. Box 19276
Springfield, liinois 62794-9276

Application for Permit or Construction Approval
WPC-PS-1

1. Owner Name: Midwest Generalion, LLC

Name of Project: Joliet Station No. 28 Existing Ash Impoundmenis #1 and #2

Townehip: Joliet County: Wil

2. Brief Description of Project:

Maintananca on ash impoundments #1 and #2 Inclurdes replacement of the impoundment liners. There will ba no
changes to current operation of the impoundmaents.

3. Documents Baing Submitied: If the Projact involves any of the ilems listed below, submil the coresponding schedule,
and check the appropriate boxes.

Schedule
Privale Sawer Connection/Extension A/B Spray Imigation
Sewer Exlension Consiruct Only ] Septic Tonks
Sewage Treatment Works D industrial Treatment/Pralreatment
Excass Flow Treatmant E Wasle Characleristics
Lift Station/Force Main F Erosion Control
Fast Track Sarvice Conneclion FTP Trust Disclosura
Sludge Disposal G

Plans: Title Ash Impoundment Liner Design, Midwesl Generation, Jollet Station No. 29, Joliel, IL

No. of Pages: 4

Spacifications: Tile Section 02600, High Density Polyethylene (HDPE) Geomembrana

No. of Books/Pagas: 18

Other Documents: Fecility pholos (ses attached)
{Please Specify)

3.1 Niinais Hisloric Preservalion Agency approval letter; Yes [JNo

4, Lend Trust: Is the project identified in ilem number 1 herain, for which a permil is requested, lo be consirucled on
tand which Is the subject of a trust? Yes [[] No[7]

if ys, Schedule T (Tsust Disclosure) mus! be completed and itlem number 7.1.1 must be signed by a beneficiary,
trustee or lrust officer.

5. This is an Application for (Check Appropriate Line):
["] A. Joint Conslruction and Operating Permit
B. Authorization to Construct {See Instructions) NPDES Permit No, 1L00 064254
]

C. Construct Only Permil (Doas Nol Include Operations)
] D. Operala Only Permil {Does Not Includa Construction)
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8. Certifications and Approval:

8.1 Cerlificate by Design Engineer (When required; refer lo instructions)
| hereby ceriify that | am familiar with the information contained in this application, including the attached schedules
indicated above, and that to the best of my knowledge and betief such information is true, complele and accurata.
The plans and specifications (specifications other than Standard Specifications or local specifications on file with this
Agency) as described above were prepared by me or under my direction.

Engineer Name: Richard H. Weber

Registration Number: 062 - D47154

d
Firm: Natural Resource Technology, Inc.
Address; 23713 W. Paul Rd, Sulle D

City; Pewaukee — State: Wi Zip: 53072
Signature X Q\—/ Date; Q'j&cﬂ

7. Certifications and Approvals for Permits:

7.1 Caeriificate by Applicani(s)

'We hereby certity that ifwe have read and thoroughly undarsiand the conditions and requiremenis of this Application,
and am/sre authorized to sign this application in accordance with the Rules and Regulations of the Minols Pollution
Conirol Board. /We hereby agree io conform with the Standard Conditions and with any olher Special Conditions
made parl of this Parmit.

711 Name of Applicant for Permil 1o Construcl: Midwest Generation, LLC

Address: 1 Financial Place, 440 S. La Salle St, Suite 3500
Chy: Chicago State:_IL___ Zip Code; 6OBOS

LK
Signalure X g JM\’O\.\@-— . pate: b —\¥X~077.

Prinled Name: * Phane Ne:

Title:

Organizalion;

7.1.2 Name of Applicant for Permil io Own and Operate: Same as abova

Address;

City: [V WP \ t Slale; Zip Code:

Signalure X - IS .V\MW Date: 1&"( o)
Printed Nama: Phone No:

Tille:
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72  Attested (Required When Applicant is a Unit of Govemment) N/A
Slgnature X Date:
Thile:

{Chy Clerk, Village Clerk, Sanitary Disinci Clerk, Eic.)

73 Appiications from non-gavemmental applicants which are not signed by the ownar, must be signed by a
principal executive officer of at least the level of vice president, or a duly authorized represantative.

7.4  Certificate By intermediate Sawer Owner N/A
| hereby certify that (Plaase check ons):
[J1. The sewers to which this project wikt be tributary have adequate reserve capacily to transport the

waslawaier that will be added by this project without causing a violation of the environmental Prolection

Act or Sublitie C. Chapler |, or
[J2. The linois Potiution Controt Board, in PCB dated granted a
vasiance from Sublille C, Chapter | to allow conslruction of faciliies that ara tha subject of this application.

Name and localion of sewer system to which this project will be Iributary:

Sewar Systam Owner:

Address:

City: Siate: Zip Code: :
Signature X Dale:

Printad Name: Phona No;

Title: .

7.4.1 Additional Certificate By Intermediate Sewer Ownar N/A
| hareby certify that (Please check one):

[31. The sewers to which this project will be tributary have adequals reserve capacily to ransport the
waslewater thal will be added by this project withoul causing a violation of the environmentsl Proteclion
Act or Subltitle C, Chapter|, or

[J2. The likinols Poliution Control Board, in PCB daled granted @
Varianca from Subiiile C, Chapier | 10 allow construction facilities tha! are the subject of Dis application.

[33. Mot applicable

Name and locafion of sewer system 1o which this project will ba tributary:

Sewer System Owner:

Address:

City: Slate; Zip Code:
Signalure X Dale:
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Printed Name: Phone No:

Title:

75 Ceriificate By Waste Treatmenl Warks Owner N/A
{ hereby certify that (Pleasa chack one):
1. The waste treatment plant to which this projact will be tribulary has adequale reserve capacity to treat the

waslewaler thal will be added by this projact without causing a violation of the Environmantal Protection
Act or Sublitls C, Chapiler |, or

[J2. The iincis Poliution Cantrol Board, In PCB dated granted a varianca from
Subtitle C, Chapter | 1o allow construction and operalion of tha facifities lhal ara the subject of this
application.

3. Nol applicable

| alsa certify that, if applicable, the industrial waste discharges described in ihe application are capable of being
lreated by the reatment works.

Name of Waste Trealment Works:

Wasie Treatmen! Works Owner:
Address:
City: Stata: Zip Code:
Signalura X Date:

Printed Name: Phone No:

Title;

Please retumn completed form to tha following address:

lllinois Environmental Prolaction Agency

Parmit Seclion, Division of Water Pollution Control
P.D. Box 19276

Springfiald, NWinois 62794-9276

This Agency is sulhorized Io require this information under iEnols Revised Siatlues, 1979, Chapier 111 %, Section 1039. Diaciosurs of this intrmaiion is
required under thal Section. F&nmuumwmmrmmmgmm-wmmhmwmmm This form
hnbeenmbthmsMawlm.

IL 532-0010
WPC 150
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This Agency is authorized 10 require this knformation under Hinois Far |EPA Usa:
Revised Statutes, 1679, Chapter111 1/2, Seclion 1039. Disclosure

of this Inlormation ia required wnder hat section. Feiure ta do sa LOG#
mey prevent this form lrom being processed and could result in
your application being denied. DATE RECEIVED:

ILLINOIS ENVIRDNMENTAL PROTECTION AGENCY
DIVISION OF WATER POLLUTION CONTROL
PERMIT SECTION
Springfleld, nois 62794.9278

SCHEDULE G SLUDGE DISPOSAL & UTHLIZATION

1. Name of Project Jolist Station No. 29 Existing Ash Impoundments #1 and #2

2. General Information
2t Sourca(s) Coal Ash from powsr generation stalion
22 Production Volume per year 17,000 cy Dry Tons per yaar NA

23 Sludge lo be disposed of is: Liquid NA Dry Tons 30.000 cy

24 Siudge is: Aerobically digested [] , Anaarcbicaly digested [, Heat Anparobically digesied [ 7, Rew [J, Chemicatly
Stabiized [] , Composted [J , Wastewaler Lagoon [, WTP Lime [], WTP Alum O.wrPton 3, other K] .
il other, describa Coal Ash « Mixture [] | it mixture, describe

25 |stha sludga defined as hazardous by Slate or Federal Law? YES O no . Hyes, basis.

26 Issludge to be stored on the STP site? YES ] NO B 11yes, iype of storage, tagoon [ storagetank [ ,

Cther {1 Mother, describe capacity of slorage, aLf

2.7 Sludpe Heuling

2.7.1 Name(s), address(as) and Hiinois Transporters I.D. Numbers
Not Availeble - To be competitively bid

2372 Forindusirial generalors, has lifnois Generalor ID Number and Authortzation NUmber besn issued? YESﬁ NO| i
_ if o, contact tha Division of Land Pollution Control,

IHinois Genaralor D Numbar 1970455041
Authorization Number

3. Methods of Siudge Disposal andlor Utilization

3.1 Land Application

3.1.9 Indicate tha number of dry tons of siudge per yeer lo be disposed by each of the following methods: N/A
Agricultural tand [ , Commarciat Fertiizer Production [ , Dedicated Land Disposal ). Diswurbed Land
Reclamation (7] , Siivicultwre [, Horticultural Lands [, Public Distribulion [ , Oter [,

If olher, specify :
3.1.2 Sludge Disposal Site Location. Provide a map (USGS Quadrangle map or plet map) showing location.

Name of USGS Cuadrangle Map {7.5 or 15 minute) or plat map NIA

3.1.3 Provide soil survey map and soll descriplion for disposal sita. Idenlify name of soil survey and map sheel number for
each soll survey map provided.
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3.1.4 Is sludge lo be slored st dispasal site? YES [J NO[J . 1yes, describe and state the siorage volume NA
cublc feat.

1.5 Provide a copy of sludge user informalion shael and compleled, signed copies for any known users.

3.1.8 tn a narrative descriplion provids operafing practices and design features 10 prevent ground and/or surface water
pollution, polabla water supply wallhead protection and other buffer distances, calculations supporting storsge capacity,
tola! acres avallable, soil charecteristics, operational contingencies, etc.

NIA

31.7 Submh calculations of sludge appiication rate for egronamic rele, organic loading and malal toading rate.
Landfiing Oon-she off-sie

321 Sanitary Land [) Speciai Weste Landfil [T Hazardous Wasts Landfi [] Other [x)

Hother, specity Permitled disposal facitily
322 Name and Location of Landfii{s)

Lincoln Quarry Ash Disposal Facility
1601 S. Patlerson Road; Joflet, IL. 60436

323 IEPA Parmii Number(s) 1876080001-Wil___ . 1994-241-LFM :

33 inclnaration

4. Sludge Characieristics

331 Name and Location N/A

3.3.2 EPA Parmit Numbar(s) L H

333 Ultimate Disposal of incineralor rasidue
NIA

.See Altached Analytical Dala

Submil complete enalyses of shidge characleristics in mg/kg dry wi. basis unisss olherwise indicaled, The analyses shalt be
performad unlass the sludge is disposed of by incineration or at an oif-sile Iandfl. Analyses performed shall include but nol be

limited o paramelars below: .
Parameter Paramater

%T8 Sulfur

%Vs Aluminum (lolal}
CODmgN Arsenic (tolal)

pH Barium (tolsl)
BOD, mgA Cadmium (total)
Acidily meq of CaC03 st pH Cobalt (lctal)
Alkelinity meq of CaC03 a1 pH Chromium, hex (tolal)
Oll and Grease mgA Chromium (lotal)
Phenols mgh Copper (lotal)
Cyanide iron {tolat)

Sulfate (lotal) mp/ Mercury (lctal)
Sullide (total) mgn Manganese (lotal)
Sodium Molybdenum (lotal)
EC mmhosicm Nichel (tolatl}

Toc Lead {lotal)
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Ammonla mg#i Selenlum (total)

Totel Kjeidahl Nitrogen mgh Vanadium (lotal)

Phospharus Zinc (lotal)

Potassium Radium 226 pCilg

% Volatile Acids, if anasrobically digestad Radium 228 pCig
Other*

“Include results of any hazardous wasle characleristics lests performed for: 1) EP Toxicity, 2) Corrasivily, 3) Ignitability, and 4) Reactivity.

IL532-0016
WPC 158
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Totail and TCLP Metals Concentrations in Ash Sample
Joliet/Lincoln Quarry Ash Landfill

Pottassium 5,600
Magnesium 22,500
Sulfur

Sotium
Abarium

TCLP-Arsenic
TCLP-Barium
TCLP-Cadmium
TCLP-Chromium
TCLP-Lead
TCLP-Mercury
TCLP-Selenium
TCLP-Silver

TCLP-Toxicity Characteristics Leaching Procedure
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Bignature f
Name: Linda S. Mackley
Title: Project Manager

E-Mail: 1lmackleyestl-inc.com

_Y-19-0,, .

Date

BTL Chicago
2417 Bond Strest
University Park, IL 60466

PHONE: (708) S$34-5200
FAX..: (708) 534-5311

This Report Containg (lg } Pagus

Leastisia Cavironiber g at Testing

FAY-24-2007 13:22 262 781 8479

Severn Trand Laboasteries, Inc.
5% P.24
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Severn Trent Services - Chicago
GC/MS BNA Case Narrative

Midwest Generslion EME, LLC
Joliet Station 29
JOB Number: 245568
.BNADATA:
L. Al extractions and unalyses were perfarmed within recommendod hold fimes.

2. The MB (Melhod Blank) hed &ll analytes undetected.

3. In-house QC Timits and the 11 control analytes were used as QC evaluation for the LCS
{Laboratory Cemtro) Samplc). The LCS had aif cortrol spike rocoveries within the QC linits,

4. A MS/MSD (Matrix Spike/Matrix Spike Dupficate) was not performed.

3. The sample -1 had one surrogute fow, but greater than ten percent. No comective action was
requircd. AR other samples had af) surrogatc recoveries within the in-house QC limits.

6. All samples had all interna) standard arcas and relention times within the SOP scceptance
Limits as corpared to the corresponding calibration verification.

7. ‘I‘IncI sample was exiracted and analyzed as a low-eve] soil; therefore, nonmal detection limitg
Bpply.

| "

| 22 M- s
] Gary Rynkar Date

! GC/MS Section Mansger

MAY-24-2087 13:23 262 781 8478 os% P.&S
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STL Chicago §s parv of Severn Trent Labarstordes, Ine,
.:..-..::.;t;—;;...

i - —

e A 9

S e ) s )

Job mber.: 245568 Project Maer. . ..,..: ’
Custower...: Midvest Generation HE, LU Costomer Prefect ID....; JOLIET STATION 29

Attn.......; Elsie Briette Projtet Oesoription....- Slag and Ash Swple Anslysis

4 ——

Poge %

MAY-24-2087 13:23 262 781 9478 8% P.AR
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STL chicaga 15 part of Severn Yeent Leboratories, Jos,

LAGORATORY TEST QRESULTS
Job Nusber: 245588 bate: O4)19/2008
R e e e L R R s T T e Py Lt
(SO o e w e B T P T TR TR
Lustsser Souple 10 JL-BOTTON ASH Laboratory Sapple 15:
::u ﬂu Ry Date nm’mm g:m”
L I eemed T
o Samiae.: Tine Recetved, . 11:30
K AT SEPOITRG FRiTE A4 S e
p ) | ey we
L, 3541 Low Sotide . . ] n
Bia{2-chioroathyldether, 3541 Lov Soligs " P31 ) :ﬂ;’[g o
9, 3-bichlorsbentene, 3541 Low Solidt ™ 2 wg  [04/17/06dpk
1. 4-Dithlerobenrens, 3543 Lo Soldrik ] & w/xg  [0A/1T /06
1,2-Dichlarchantens, 3541 Loy Solidé ] 2 wikg |04/97/08|epk
Benzyl alcohol, Y549 Lru Solict [ 50 va/xg  |04/17/06 upk
=Ryl L te~cresol), 3549 Lew Zotide X o ugfKg 04717 f08]dpk
2, s (1-chioropropaned, 3541 Low Sobfdt " 20 ugfig  [04/17}05|dpk
r-Hitrose~di-n-propylemine, 3541 Low Solide " i vg/Xy  104/17/08|apk
Hexachlororthene, J54% Low Solidd Nb 20 w/Xg  [06/17/08|opk
&-fethyiphenol (nfp-cresol), 3541 Low Soligh " 2 wg  [0a/17/06|dpk
2-Chinrophanol, 3541 Low Solidy ] n wfrg  106/17, k
iitrehenzene, 3541 Low Solide L] 56 wgfeg  |04/17106]dpk
llsﬂ-mlualdw)lﬂhm, 3561 Lew Solige ] Zn ugfig J12/05
1,2,4-Trichiorobenzene, 3561 Low Selidt w n uifig  |04/17/061dpk
Bmzoic acid, 3541 Lov Soligy w i) wikg 10417 dpk
Isopharene, 3541 Low soliex .3 o wliy D&ﬂ?’a cpk
2,4-timethylphenol, 3541 Low setids ™ 5i0 w/¥g m.m"/: -
Hexschiorobutadiene, 3547 Lov Solias [ ] Fa ] kg (0477
Naphthalene, 3341 Lov taligh ™ 5 u'{xq 06’17,“ i
2, 4~bichlorephanal, 3543 Low Solidh " 50 ::; nf.nrm s
t=Chicroaniline, 350 Lov Solige ] %00 'qlg Mﬂ (b
2,4, 6-Trichtorephenal, 3541 Low Solidh " 50 w/ko Mq;m por
2,4,5-Trichlorophanal, 3547 Lov Salidt . ] 540 w/! MI ,: e
Il!nﬁ:lurneyelaun!dim, 3547 Low Solige [ ] 7100 - m’ i
2-Mathylnaphthelene, 3547 Lou solidk » 21 :’[" (il
2-wttroaniline, 354 Low Soligh ) o™ | | ogTT/od ek
2-Chioronapitholene, 3541 Lov Solidd © o e [ dek
4=thloro-F-methylphenol, 354 Low satidt ] 560 /! u’ b ok
2,6~Binitroteluens, 3541 [ow Saliue [ ] Fru] - NIT;I“ e
2-Hitrophenol, 3547 Lov solidt »n 540 /e “[17,‘05 o
3-Hitroaniline, 3541 Low Solict ] 540 o Dﬁn e
vfusthyt phthalute, 3541 Lou Solfde ™ 2m s Mmm i
2,4-01n1trophenol, 3561 Lov Soliat » 1100 el i
Acenaphthylene, 3541 Lo Solfdt » 54 oo AL
2,4~8in1trotoluene, ISAT Lov Selich w Zm W"Mm oa/A7/06 dek
Acensphthene, 3541 Low Solicr » [73 KAk
Dibenzofuren, 5541 tos soljge " n e {Refnioslent
&-Nitrophenol, 3541 1ow solids " 1100 wi¥g eyl e
Floorene, 3544 Low Solidt W 54 /1749 cpk
&Ritroenttine, 3541 Low Solfds ™ S50 .':’“'m OoT /o ek
L phenyl ether, 3541 Low Sotigs ™ am Set/me dok
Hexachlorobentene, 3541 Low Solidt w 110 Ulwhs eghtlhsd b
biethyl phthaiste, 3541 Lov Solict [ na Al
E-thlorcphenyl phenyl ether, 3547 Low Solidt ] by ] o [Tmsian
Pentachlorophensl, 3541 Low Solidk w 1100 Uik J04/17/06, ok
w;:ngdimmlu:na, 3541 Low Sot id¢ w F40] :’,:: zﬂ#z ﬂ
ntre-
N 2-mwthy lphenol, 3541 Low Solidé ] 540 wgfig G4 /17 /081 dpk
* In bescription = Dry ygr, Poge 2
MAY-24-2807 13:25
262 781 B478 96 P o7

I
'
I
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5TL Chitogo ¥s part of Severn Teenmt Labaratories, Inc.

LABORATORY TEST RERESDLTS
Date: 04192006

TR EEE &1"

ﬂ'ﬂ] LI DT RN ="..."""'",ﬂ.“" .r---:::z_
AR ---!" SR .....t@- SR E

Customer Saaple 10 JL-BOTTOR ASH Laboratory Ssuple J0: Z&SSGH
Date Swld....... D405 2006 Bate Reeetued. ......:
Sanp + 09:50 Time Recefved.......: 11.3!:

Saizs :li-iq-:e‘jglgg,.:m
Phenanthrens, 3561 Low uli#
Anthratene, 35!.1 Loy 3o
di~nebutyl phthalate, 35’.1 Lo Solide
Flueramthene, J541 Lov Solidé
Fyvene, 3541 Lov Solfdx
exrtyl beneyl phitmiste, 3547 Low Solide
Benzola)antheacense, 3341 Lov Solict
Chryzene, 3541 Low Boligh
3,3-Dichlorobentidine, 3561 Lov Solidk
Biai2-ethylhexyl)phthalute, 3541 Low Solide
-n-octyl phthetate, 3541 Low Solldt
Bmtb)flwmhau, 3541 Lou Sotick
Benzolk)tloranthens, 3541 Loy Sof fdt
Benzn(adpyrene, 3547 Low Solidd
Indernt), 2, 3-ed)pyrane, 3541 Low Salice
Bibentols, enthrasens, 3541 Lov Soifcx
Benzolghfiperylens, 3541 Low Soligd

Nethod  [X Solfds patersination
% Solids, Solid 58.3
¥ Moiswre, Solid w7

BEBSESSISTTETSBEEE

w/¥g
vgf¥g
s
ug/¥g
wg/Xg
vg/Xg
wig
wfKg
kg
vg/¥g
3
wixp

%

X

N In Bescription = bry Ugr. Poge 3

MAY-24-2007 13:265 262 781 9478 S6% P.AR I
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FOR IEPA USE:
LOG#
DATE RECEIVED:

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
DVISION OF WATER POLLUTION CONTROL
PERMIT SECTION

Springfield, Winols 62708
SCHEDULE J INDUSTRIAL TREATMENT WORKS CONSTRUCTION OR PRETREATMENT WORKS

NAME AND LOCATION:
1.1 Name of project Joliel Station No. 29 Exlsling Ash Impoundments #1 and #2
12  Plant Localion

1214 SE 19 TasN R10E

Quarter Secfion Saclion Township Range P.M.
1.2.2 Latilude 11 deg. 29 min. 50 sec. “NORTH
1.2.3 Longitude 88 deg. 7 min. 18 sec. "WEST

123 Nﬂwﬂusssnummﬂﬁﬂ1smw,m
a'a M

Bottom and economizer ash shiice, pyrite sluice, gas-side matal claaning waste, and deminerization filler backwash
flows to one of the two ash impoundments (#1 and #2), as shown on attached wasts flow diagram.

2.1 PRINCIPAL PRODUCTS;
electrical power; coal ash a by-product of electricat generation

31 Submuailowtlag:amlhmughaumlmammﬂlsshwingm.mhm.delenﬂonllmes.omnlcloa&gs.suﬂamuﬂngmte.
weir overflow rate, and other pertinent design data. Inchude hydraulic profiles and description of monloring systems.

3.2  Wasia Treaimant Works is: Batch [ , Continuoys & , No, of Balches/day , No. of Shifts/day

4.3  Submit plans end specifications for proposed construction.

34 Dischargeis: Existing & 3 Wilibegin on

DIRECT DISCHARGE IS TO: RaceMWSttumE MuniupalSamlmySmrerD Municipal siorm or municipal combined sewer [

If recalving stream or siorm sewer are indicaled complele the following;

Name of recsiving straam Des Plaings River ~~  ;uibutarylo :

tribtitary to ; bulary to H

Is the treatment works subjact to flooding? YesO No B Ilm.wha!bhomﬂnmnooaamﬂmdmwdﬁnrefambw

treatment works datum) and what provisions have been mads to eEminate the flooding hazand?

APPROXIMATE TWAE SCHEDULE: Estimaled construction schedule:

Star of Construction DN01/07 : Date of Completion _10/31/07

Operation Schedule #1 operpting concurrently  ;  Data Operation Begins #1 now. #2 Summer 2008
100% design load to be rasched by year .

DESIGN LOADINGS

7.1 Designpopulation equivalent (ane populalion equivalent is 100 galions of wastewaler per day, conlaining 0.17 pounds of BOD;
and 0.20 pounds of suspended solids;
BOD NA ; Suspended Solids NA ; Flow NA

7.2 Design Averaga Flow Rals NA MGD,
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73 DesignMadmumFlowRele7.2  MGD.
7.4 Design Minimum Flow Rate NA MGD.

7.5  Mintmum T-day, 10-year low fiow NA cis NA MGD.
Minimusm 7-day, 10-year fiow cblalned from NA_
7.6 Diution RatioNA 5
8. ELOWTO TREATMENT WORKS (il existing):
8.1  Flow flast 12 months)
8.1.1 Averaga Flow {.44§ MGD

8.1.2 Maximum Fiow 1.547 MGD
82 Equipmentused In delermining ebove flows
8. Has a preliminary engineering repost for this projact been submittad lo this Agancy for Approval?
vesTO NoBE . ifs0, whan was it submitted and approved. Date Submitted
Cerlification #
Dated

10. List Permits previously issued for the facility:
NPDES Permit No. 10084254

11 omqmmmmmmmwmmammmm.mmwm.mmm
downs and other g

re Is no equipment in the impaundments. In the event of power faliure or equipmeni malfunction, the fiow of
influent to the impoundments stops.

12. Compiels and submil Schedute G if sludge disposal wil be requined by this faciiity.
13. WASTE CHARACTERISTICS: Scheduia N must ba submitied.

14. NT : List names and cerification numbers of cerlifiad operators:
Elsle Brietta (Type K indusirial Wastewalar Operator Certification)
(see atiached)
IL 532-0018
WPC 158
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State of Jllinnis

ELSTE BRIETTE
hauﬁgﬁﬂﬁlhhthzrzqu&mthzm&mishmhgmmﬁmhﬂﬁz
Thonshial
MWastewater Treahment MWorks Operator

Duplicate Certificate for Certification Originally Obtained on April 7, 1998

MIDWEST GENERATION
JOLIET

Jssued this 27th day of October Z:;:'

Bivector
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This Agency fy euthorized to requing this information under {linols For IEPA Use:
Revised Statutes, 1979, Chapter 111 /2, Saction 1039, Disclosure
of this inkormation Is required under thal secSion, Falure io do 30 LOG#
prevent this form from processed ond could result [n
znpplnim being danhd.m DATE RECEIVED:
ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
DIMISION OF WATER POLLUTION CONTROL
PERMIT SECTION
Springtiald, inols 62794-8276
SCHEDULE N WASTE CHARACTERISTICS
1. Name of Project Joliet Station No. 29 Existing Ash Impoundments #1 and #2

. ELOWDATA EXISTING PROPOSED-DESIGN

21 Averags Flow (gpd]} 448.000 Same

22 Maximum Dally Fiow {gpd) 1,547,000 Same

2.3 JEMPERATURE

Max. Temp.
Tima of Avg. Intake Avg. Effiuent Mex. ntake Max. Effluent Oulside Mixing
—Yeat —Jemo ¥ = __TemoF = __ TomoF. _ ___TamoF.
SUMMER 81.0 90.5 NA 106 NA
WINTER 45.7 53.6 NA 70 NA

2.4 Minimum 7-day, 10-yearflow: NA cis NA MGD.

2.5 Dilulion Ratlo: NA :

2.6 Siream flow rate e lime of sampling NA cls NA MGD.

3, CHEMICAL CONSTITUENT Exisling Permillad Conditions [E)
Type of sample:  [lgrab (time of collaclion
(sea instructicns for analyses raquired)

; Existing conditions ]  ; Proposad Permiited Conditicns [}
) [ composiia (Number of samples perday _NA )

RAWWASTE TREATED EFFLUENT UPSTREAM DOWNSTREAM SAMPLES

CONSTITUENT {mphl) Avg. {mg/l) Max. (g} {mg/)
Ammonia Nilrogen (as N) 0.36 NA NA NTF

Arsanic (lotal) 0.004 <0.005 <0.005 NTF®

Barium 0.4 0.123 0.026 NTF

Boron 0.81 0.351 0.178 NTF

BOD, NA NA NA NTF

Cadmium «0,0002 <0.01 <0.002 NTF

Carbon Chloroform Extract | NA NA NA NTF

Chlorida (1] NA NA NTF
m;“"" <0.1 <0.04 <0.04 NTF

Chromlum (lotal trivalent) | <0.1 <0.04 <0.04 NTF
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“RAWWASTE | TREATEDEFFLUENT | UPSTREAM | DOWNSTREAM SAMPLES |

CONSTITUENT {mgn) Avg. (mgA) Ma. (mgf) (mgh)
Capper <0.01 «<0.02 0.006 NTF
Cyanida (otel) 0.013 <0.005 <0.005 NTF
B rapen O [NA hA NA i
Fecal Goliform NA NA NA NTF
Fluoride 047 0.61 0.80 NTF
Hardnexs (as Ca COy) NA NA NA NTF
tron (lola) <0.04 0.311;0.786 0.908 NTF
Lead <0.005 <02 <0.005 NTF
Manganese 0.03 <0.01 0.037 NTF
MBAS NA NA NA NTF

- Mercury <0.0002 <0.0002 <0.0002 . NTF
Nickel <0.07 <0.05 <0.005 NTF
Nitrales {as N) 3.38 40 38 NTF
?’,} mm} NA <5270 <5 NTF

| Organic Nirogen as ) | 141 1.05 0.88 NTF

pH 11,44 8.6 NA NTF
Phenols <0.005 <0.02 <0.02 NTF
Phasphorots (as P} NA 0.87 0.90 NTF
Radioaciivity NA NA NA NTF
Selanium <0.002 <0.005 <0.005 NTF
Siiver <0.02 <0.04 <0.003 NTF
Sullsie 89 10 72 NTF
Suspended Solids NA 8.3;24.4 NA NTF
Tolel Dissoived Solids 402 NA | NA NTF
Zing 0.04 <0.02 0.041 NTF
Othars

IL 532-0019
WPC 158

MWG13-15_18158



APPENDIX B

MWG13-15_18159



APPENDIX B

PHOTOGRAPHS
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PHOTOGRAPH LOG

Joliet 29 Ash Impoundments
Midwest Generation, LL.C
Joliet, Iinois

Photograph
Number __ Photograph Description

1. Northeast comer of Ash Impountment #] looking west on November 28, 2006
when not in use.
2 Ash Impoundment #1 from same location operating on April 5, 2007,

3. Looking southwest at inlet structure and apron for Ash Impoundment #1 on
November 28, 2006 when not in use.
4. Ash Impoundment #1 from same location on April 5, 2007.

5. Ash Impoundment #2 not operating on April 5, 2007, looking southwest.
6. Looking west at northeast comer and ramp of Ash Impoundment #2, April 5,

2007.
7. Outlet weir for Ash Impoundment #2.
1862 Photo Log Teat 070503.doc

MWG13-15_18161



]
P

Photo 2

MWG13-15_18162



€

Photo 3

Photo 4
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APPENDIX C

SPECIFICATION SECTION 02600 ,  #,; . &
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SECTION 02600
HIGH DENSITY POLYETHYLENE (HDPE) GEOMEMBRANE

PART 1- GENERAL
1.01 WORK INCLUDES

A. Fumnish all labor, materials, tools, supervision, transportation, and installation equipment
necessary for installation of 60-mil High Density Polyethylene (HDPE) geomembrane, as
specified herein, and as shown on Contract Drawings.

102 REFERENCE STANDARDS
A, ASTM D1004 - Test Method for Initial Tear Resistance of Plastic Film and Sheeting.

B. ASTM D1238 - Standard Test Method for Flow Rates of Thermoplastics by Extrusion
Plastometer.

ASTM D505 - Test Method for Density of Plastics by the Density-Gradient Technique,
D. ASTM D1603 - Test Method for Carbon Black in Olefin Plastics.

ASTM D4833 - Standard Test Method for Index Punciure Resistance of Geolextiles,
Geomembranes, and Related Products.

F. ASTM D5199 - Standard Test Method for Measuring Nominal Thickness of Geotextiles
and Geomembranes.

G. ASTM D35397 - Standard Test Method for Evaluation of Stress Crack Resistance of
Polyolefin Geomembranes Using Notched Constant Tensile Load Test,

H. ASTM D5596 — Test Method for Microscopic Evaluation of Dispersion of Carbon Black
in Polyolefin Geosynthetics.

I ASTM D5994 Standard Test Method for Measuring Core Thickness of Textured
Geomembranes.

L ASTM D6392 ~Test Method for Delermining the Integrity of Nonreinforced
Geomembrane Seams Produced Using Thermo-Fusion Methods.

K. ASTM D6643 Standard Test Method for Determining Tensile Properties of
Nonreinforced Polyethylene and Nonreinforced Flexible Polypropylene Geomembranes.

L. GRI Test Method, GM 13 - Test Methods, Test Propesties and Testing Frequency for
High Density Polyethylene (HDPE) Smooth and Textured Geomembranes

M. GRI Test Method, GM 14 - Selecting Variable Intervals for Taking Geomembrane
Destructive Seam Samples Using the Method of Attributes.

1862 Section 02600 HDPE Geomembrane.doc NOT FOR CONSTRUCTION
Section 02600-)
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HIGH DENSITY POLYETHYLENE (HDPE) GEOMEMBRANE

N.

GRI Test Method, GM 19 - Seam Strengih and Related Properties of Thermally Bonded
Polyolefin Geomembranes.

103  DEFINITIONS

A.

H.

Geomembrane Installer: hired by Contractor or Owner responsible for field handling,
transperting, storing, deploying, seaming and testing of the geomembrane seams.

Geomembrane Manufacturer: hired by Geomembrane Installer to pravide HDPE
geomembrane.

Geosynthetic Quality Assurance Consultant: Consultant, independent from the Owner,
Manufaciurer, and Installer, responsible for field oversight of geosynthetics installation,
and related testing, usually under the direction of the Owner.

Geosynthetic Quality Assurance Laboratory (Testing Laboratory): Party, independent
from the Owner, Manufacturer and Installer, responsible for conducting laboratory tests
on samples of geosynthetics obtained at the sile or during manufacturing, usually under
the direction of the Owner.

Lot: A quantity of resin (usually the capacity of one rail car) used in the manufacture of
geomembranes. Finished roll will be identified by a roll number traceable to the resin lot
used.

Resin Supplier: selected by Geomembrane Manufacturer to provide resin used in
manufacturing geomembrane.

l’au'uel2 Unit area of a geomembrane that will be seamed in the ficld that is larger than
10061,

Palch_j Unit area of a geomembrane that will be seamed in the field that is less than
100ft%,

Subgrade Surface (Bedding Layer): Soil Layer surface which immediately underlies the
geosynthetic material(s).

1.04 QUALITY ASSURANCE

A, Qualifications:
I Geomembrane Installer:

a. 5 years of continuous experience in installation of HDPE geomembrane.

b. Experience totaling a minimum of 5,000,000 square feet of installed
HDPE geomembrane on some combination of at least 10 completed
facilities.

c. Personnel performing seaming operations qualified by experience or by
successfully passing seaming tests. Master seamer shall have experience

1862 Section 02600 HDPE Geomembrane.doc NOT FOR CONSTRUCTION

Section 02600-2
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HIGH DENSITY POLYETHYLENE (HDPE) GEOMEMBRANE

seaming a minimom of 3,000,000 square fee1 of geomembrane using
samme type of seaming apparatus to be used an this project.

B. Quality Assurance Program:

1 Geomembrane Manufactures/Installer shall conform with requirements of these
Technical Specifications.

2. The Engineer will documnent geomembrane installation including panel
placement, seaming, pre-gualification seam testing, non-destructive seam and
Tepair testing, repair size and locations, weather conditions.

3. The Owner will engage and pay for the services of a Geosynthetic Quality
Assurance Consultant and Lzboratory to monitor geomembrane installation.

105 SUBMITTALS

A Prior 1o project start, submit the following to Geosynihetic Quality Assurance Consultant
in accordance with Section 01300, Subminals:

1. Raw Materials:

a. Name of Resin Supplier, location of suppliet’s producticn plani(s), resin
brand name and product number.

b. Source and nature of plasticizers, fillers, carbon black and any other
additives along with their percent addition to geomembranz material.

c. Test results documenting conformance with the “index properties” of
GRI Test Method, GM 13,

2, Geomembrane Manufacturer’s Certification:
a. Written certification that Geomembrane Manufacturer’s Quality Control
Ptan was fully implemented during production of geomembrane material
supplied for this project. (Submitta shall be made within 5 working
days of delivery to site).
3. Geomembrane Installer’s Seaming Personnel

a. Corporate background information indicating compliance with
qualification requirements.

b. Training completed by personnel.
c. Seaming experience for each persormel.

4. Geomembrane Manufacturer Production Information:

a. Corporate background information indicating compliance with
qualification requirements,
1862 Section 02600 HDFE Geomembrane.doc NOT FOR CONSTRUCTION
Section 02600-3
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HIGH DENSITY POLYETHYLENE (HDPE} GEOMEMBRANE

b. Quality control plan for manufacturing.

c. Copy of quality contro] centificates demonstrating compliance with the
quality control plan for manufacturing and the test property requirements
of GRI Test method, GM 13 (i.e. mill certificates).

5. Geomembrane Installer's Information:

a. Corporate background information indicating compliance with
qualification requirements.

b. List of completed facilities, totaling 5,000,000 square feet minimum for
which Geomembrane Installer has completed installation of 1 HDPE
geomembrane. Inchude name and purpose of facility, location, date of
installation, and quantity installed. .

c. Resumes of personnel performing field seaming operation, along with
pertinent experience information. Include documentation regarding
which seamers are qualified to use thermal fusion welding apparatus.

d. Installation quality contro}l plan.

6. Instaliation panel layout diagram identifying placement of geomembrane panels,
seams, and any variance or additional details which deviate from Contract
Drawings or Technical Specifications. Layout shall be drawn to scale and shall
be adequate for use as a construction plan. Layout shall include dimensions and
pertinent seam and anchorage delails.

7 Installation Sequence and Schedule shall be included as part of Construction
Progress Schedule.

8. Description of seaming apparatus to be used indicating compliance with specified
requirements.

B. During installation, submit the following to the Geosynthetic Quality Assurance
Consuliant:

I. Daily records/logs prepared by Geomembrane Instailer documenting work
performed, personnel invoved, general working conditions, and any problems
encountered or anticipated on project. Submit on a weekly basis.

2 Copy of subgrade acceptance signed by Geomembrane Installer for areas to be
covered with peomembrane each day.

C. Within 10 days of geomembrane installation completion, submit the following te
Geosynthelic Quality Assurance Consultant:

L Geomembrane installation certification that Work was performed under
Geomembrane Installer's approved quality control plan and in substantial
compliance with Technical Specifications and Contract Drawings.

1862 Section 02600 HDPE Geomembrane.doc NOT FOR CONSTRUCTION
Section 02600-4
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_HIGH DENSITY POLYETHYLENE (HDPE) GEOMEMBRANE

2. As-built panel diagram idemifying placement of geomembrane panels, seams,
repairs, and destructive secam sample locations.

3 Copy of warranty for material (including factory seams} and installation covering
both for a period of 2 years from the date of substantial completion.

D. The Geosynthetic Quality Assurance Consultant will review and inspect HDPE
geomembrane installation upon completion of all Werk specified in this Section.
Deficiencies noted shali be carrected at no additional cost to the Owner.

E. The Geosynthetic Quality Assurance Consultant will provide written final acceptance of
the geomembrane installation after completion of material placement above
geomembrane, Written conditional geomembrane installation acceptance can be
provided 10 the Contractor prior o completion of material placement above
geomembrane when the following conditions are satisfied, if necessary, and requested by

the Contractos:
1. The entire peomembrane installation is completed or any pre-determined
subsection if the project is phased.

Z All installation quality assurance/control docurnentation has been completed and
submitted to the Geosynthetic Quality Assurance Consultant or Owner.

3. Verification of the adequacy of all field seams, repairs and associated testing is
complete.

1.06 DELIVERY, STORAGE, AND HANDLING
A, Transportation:

1. Geomembrane rolls shall be transported, unloaded and handled a1 the job site in
accordance with manufacturer recommendations. Damaged material may be
rejected by the Geosynthetic Quality Assusance Consultant. Manufacturer
packaging shall be Jabeled in accordance with Section 02700, 2.02G.

B. On-site Storage:

1 Geomembrane rolls which have been delivered to job site shall be unloaded and
stored in original, unopened packaging in a secure location, determined by
Owner and/or Geosynthetic Quality Assurance Consultant.

2 Store peomembrane rolls to ensure adequate proteclion against exposure 1o the
following:

a. Equipment;
b. Strong oxidizing chemicals, acids, or bases;

c. Flames, including welding sparks;

1862 Section 02600 HDPE Geomembrane.doc NOT FOR CONSTRUCTION
Section 02600-5
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HIGH DENSITY POLYETHYLENE (HDPE) GEOMEMBRANE

d Temperalures in excess of 160 deg. F;
c. Dust;
f. Ulraviolet radiation (i.e. sunlight); and
g. Inclement weather,
3 Whenever possible, provide a 6-inch minimum air space between rolls.

4. Contziners/rolls shali not be stacked.

C. On-Site Handling:

1. Handje rolls per Geomembrane Manufacturer’s recommendations and as
necessary to prevenl damage.

PART 2 - PRODUCTS
201 MATERIALS

A High Density Polyethylene (HDPE) White Textured Geomembrane.

1. HDPE geomembrane shall be white, textured, 60-mil product approved by the
Engineer and/or Geosynthetic Quality Assurance Consultant,

2. The Contractor shali submit, with the bid, written certification from the proposed
Geomembrane Manufacturer that geomembrane products proposed in the bid
satisfy the following requitements:

The proposed Geomembrane Manufacturer shall bave a minimum of 5
years of continuous experience manufacturing HDPE geomembrane
iotating 1,000,000 square feet.

The proposed HDPE compound shall be comprised entirely of virgin
materials. Compliance with this specification shall be documented in
accordance with Geomembrane Manufacturer's quality control program
and submitted to the Geosynthetic Quality Assurance Consultant with the
wriiten conformance certification.

The proposed Geomembrane Manufacturer shall centify that any
plasticizers, fillers and additives incorporated into the manufacturing
process for the proposed HDPE geomembrane have demonstrated
acceplable performance on past projects.

The proposed peomembrane shall meet the requirements of Geosynthetic
Research Institute’s test method GM 13.

The nomina) thickness of proposed geomembrane shall be 60 mil., or as
approved by the Engincer and/or Geosynthetic Quality Assurance
Consultant.

1862 Section 02600 HDPE Geomembrane.doc NOT FOR CONSTRUCTION

Section 02600-6
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HIGH DENSITY POLYETHYLENE (HDPE) GEOMEMBRANE

B.

C.

Geomembrane sheets shall be visually consisient in appearance and shall contain
no holes, blisters, undisbursed raw materials or other signs of contamination by
foreign material. Geomembrane must have no striations, roughness or bubbles
on the surface.

Seaming Apparatus

L

2

Thermal fusion welding machines used for joining geomembrane surfaces may
be either extrusion or hot wedge. These machines shalj include sufficient
temperature and rate-of-travel monitoring devices 10 aliow continuous
monitoring of operating conditions.

One spare, operable thermal fusion seaming device shall be maintained on site at
all imes.

Field Test Equipment

1.

2,

Field Tensiometer: the field tensiometer shali be calibrated within three months
prior to project start date over the range of field test vajues.

Air Channe! Test Equipment: sir channel test equipment shall consist of hoses,
fittings, valves and pressure gauge(s) needed to deliver and maonitor the pressure
of compressed air through an approved pressure feed device.

Air Compressor: the air compressor utilized for ficld westing shall be capable of
producing and mainlaining an operating pressure of at Jeast 50 psi.

Vacuum Box: the vacuum box shall consist of a vacoum gage, valve, and a
gasket around the edge of the open botiom needed to apply vacuum 1o a surface.

2.02. CONFORMANCE TESTING REQUIREMENTS

A,

Geomembrane shipped (o site shall undergo conformance testing. Manufacrurer's roll
centificates may be used for conformance evaluation at the option of the Geosynthetic
Assurance Consultant. Nenconforming material shall either be retested at the direction of
the Geosynthetic Quality Assurance Consultant or removed from sile and replaced at
Contractor’s expense.

Conformance Test Methods

1.

Samples will be located and collected by the Geosynthetic Quality Assurance
Cansultant at a rale of one sample per 100,000 square feel of geomembrane
delivered 10 site.

One sample will be obtained from each geomembrane production batch delivered
to the site.

1862 Section 02600 HDPE Geomembrane.dec NOT FOR CONSTRUCTION

Section 02600-7
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HIGH DENSITY FOLYETHYLENE {(HDPE) GEOMEMBRANE

3 Samples shall be cut by Geomembrane Installer and be at least 45 square feet in
size.

4. Samples shall be tested in accordance with Table 1 (Smooth) or Table 2
(Textured) specified in GRI Test Method GM13.

5 Geomembrane thickness shalt be measured a minimum of three times per panel
during deployment to verify conformance with GRI Test Method GM13,

c Role of Testing Laboratories

1. The Geosynthetic Quality Assurance Consultant will be responsible for acquiring
samples of the geomembrane for conformance testing. The Owner or
Geosynthetic Quality Assurance Consultant will retain an independent, third
party laboratory to perform conformance testing on samples of peomembrane.

2. Retesting of geomembrane panels by the Geomembrane Installer because of
failure 10 meet any of the conformance specifications can only be suthorized by
the Geosynthetic Quality Assurance Consultant. Non-conforming panels may be
retested in accordance with Subsection 2.03(B) and 2.03(D) under authorization
of the Geosynthetic Quality Assurance Consultant only.

kR The Geomembrane Manufacturer and/or Geomembrane Installer may perform
independent 1e51s in accordance with methods and procedures specified in
Subsection 2.03(B). Results shall not be substituted for quality assurance testing
described herein.

D. Procedures for Determining Conformance Test Failures

1. If conformance test results fajl to meet specifications, the roll and/or batch may
be retested using specimens from either the original roll sample or from another
sample collected by the Geosynthetic Quality Assurance Consultami. ‘Two
additional tests (retests) shall be performed for each failed test procedure. Each
retest shall consist of multiple specimen tests if mulliple specimens are specified
in the test procedure. If the results of both retests meet specifications, the roll
and batch will be considered to have passed conformance testing.

2. Failure of any retest shall be cause for rejection of the entire roll or batch
depending on the type of failing test. The Geosynthetic Quality Assurance
Consuliant reserves the right to collect samples from other roll of a particular
batch for further conformance testing. The Geosynthetic Quality Assurance
Consuliant may choose to aceept only a portion of the baich on the basis of the
results of conformance testing of samples collected from other rolls,

3 If retesting does not result in conformance with the specifications as defined in
preceding paragraph, or if there are any other nonconformities with the material

1862 Section 02600 HDPE Geomembrane.doc NOT FOR CONSTRUCTION
Section 02600-8
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HIGH DENSITY POLYETHYLENE (HDPE) GEOMEMBRANE

specifications, the Contractor shall remove the rolls from vse in praject. The
Contractor shall also be responsible for removal of rejected geomembrane from
the site and replacement with scceptable geomembrane at no additional cost 10
the Owner.
PART 3 - EXECUTION
3.1 PRE-CONSTRUCTION MEETING
A. A Pre-Construction Mecting shail be held at the site in accordance with Section 01040,
Project Administration, to discuss and plan the details of geomembrane installation. This
meeting shall be attended by the Geomembrane Installer, Owner, Geosynthetic Quality
Assurance Consultant and the General Contracior.
B. The following topics relating to geomembrane installation shall be addressed;
1. Responsibilities of each party.
2 Lines of authority and communication.
3. Methods for documenting, reporting and distributing documents and repors.
4. Procedures for packaging and storing archive samples.

5. Review of the schedule for all installation and quality assurance testing,
including third-party testing tumnaround times.

6. Review of pane layow, access and numbering systems for panels and seams
including details for marking on the HDPE geomembrane.

1. Procedures and responsibilities for preparaticn and submittal of as-built
drawings.

8. Temperature and weather limitations, instatlation procedures for adverse weather
conditions and defining acceptable subgrade or ambient moisture and
temperature conditions for working during liner installation,

9. Subgrade conditions, dewalering responsibilities and subgrade maintenance plan,

10.  Deployment techniques including allowable subgrade for geomembrane.

11.  Procedures for covering of the geomembrane to prevent damage.

12.  Plan for minimizing wrinkles in the geomembrane,

13.  Measurement and payment schedules.

14.  Site health and safety procedures/protocols.

3.02 SUBGRADE FREPARATION
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A, Contractor shall prepare a subgrade surface in accordance with Section 02243, Subgrade
Layer Preparation, and excavate and backfill in accordance with Section 02222, Anchor
Trenching, Backfilling and Compaction.

B. The Contractor shall not excavate more than the amount of anchor trench required for one
day of geosynthetics deployment, unless otherwise specified by the Geosynthetic Quality
Assurance Consultant. Rounded comers shall be provided in the trenches where the
geosynthetics enter the trench to allow them to be uniformly supported by the subgrade
and 1o avoid sharp bends. The geosynthetics shall not be supparted by loose soils in
anchor trenches.

C. The Geomembrane Installer shall visually inspect the subgrade immediately prior to
geomembrane deployment. Inspection shall verify that there are no potentially harmful
foreign objects present, such as sharp rocks and other deleterious debris. Any foreign
objects encountered shall be ramoved by Geomembrane Installer or Contractor. Al
subgrade damaged by construction equipment and deemed unsuitable for geomembrane
deployment shall be repaired prior (0 geomembrane deployment. All repairs shali be
appraved by the Geosynthetic Quality Assurance Consuilant and Geomembrane Installer.
The responsibility for preparation, repairs, and maintenance of the subgrade shall be
defined in the preconstruction meeting. The Geomembrane Installer shal} provide the
Geosynthetic Quality Assurance Cansultant wilh writlen accepiance of subgrade surface
over which geomembrane is deployed (Part 1.05B) for each day of deployment.

303 GEOMEMBRANE DEPLOYMENT

A. Geomembrane shall not be deployed until all applicable certifications/quality control
certificates listed in subsection 1.05 of this section and conformance testing listed in
subsection 2.03 of this section are submitted and approved by the Geosynthetie Quality
Assurance Consultant. Any geomembrane deployed prior to approval by the
Geosynihetic Quality Assurance Consultant shall be at the sole risk of the Geomembrane
Installer and/or Contractor. If material installed prior lo approval by the Geosynthetic
Quality Assurance Consuliant does not meet the requirements of this specification, it
shall be removed from the sile at no additional cost to the Owner.

B. Geomembrane will be deployed according to submitted panel layout drawing as approved
by the Geosynthetic Quality Assurance Consultant. The Geosynthetic Quality Assurance
Consultant is 10 be natified of and approve any revisions or modifications to the approved
panel layout drawing prior to deploying geomembrane in the area of review.

C. Adequate temporary anchoring (sand bags, tires, eic.) that will not damage the
geomembrane shall be placed on a depioyed panel to prevent uplift by wind.

D. Geomembrane shall not be deployed if:

1 Ambient temperatures are below 41 degrees F (5 degrees C) or above 104
degrees F (40 degrees C) measured six inches above geomembrane surface
unless approved by the Geosynthetic Quality Assurance Consultant.

2, Precipitation is expecied or in the presence of excessive moisture or ponded
water on the subgrade surface,
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i Winds are excessive as determined by Geomembrane Installer in agreement with
the Geosynthetic Quality Assurance Consultant.

4. The Geosynthetic Quality Assurance Consultant will have the authority to
suspend work during such conditions.

E. The Geomembrane Installcr shall be responsible for conformance with she following
requirements:

1. Equipment utilized for installation/quality assurance testing does not damage
geomembrane. Such equipment shall have rubber tires and a ground pressure not
excesding 5 psi or tota] weight exceeding 750 Ibs. Only equipment necessary for
instellation and quality assurance 1esting is allowed on the deployed
geomembrane.

2. Personnel working on geomembrane do not damage geomembrane (activitics
such as smoking or wearing damaging clothing shali nol be allowed).

3 Method of deployment does not damage geomembrane.

4, Meihod of deployment minimizes wrinkles.

h Temporary loading or anchoring does not damage peomembrane.
6. Direct contact with geomembrane is minimized.
F. No vehicles shall be allowed on deployed geomembrane under any circumstances.

3.04 FIELD SEAMS
A, Seam Layout

1. In general, seams shall be oriented paralle] to the line of the maximum slope. In
comers and at other odd-shaped geometric intersections, number of seams should
be minimized. If at all possible, scams shall nol be located at Jow points in the
subgrade unless geometry requires seaming to be done at these locations.

2. A seam numbering system compatible with the panel numbering system shall be
agreed vpon at the Pre-Construction Meeting.

B. Seaming Processes/Equipment

1. Approved processes for field seaming (panel 16 panel) are extrusion or hot wedge
fusion-type seam methods. No other processes can be used without prior written
authorization from the Geosynthetic Quality Assurance Consultant. Only
equipment which has been specifically approved by make and model shall be
used, if applicable.

2. The Geomembrane Installer will meet following requircments regarding use,
availability, and cleaning of welding equipment at job site:
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a. Intersecling hot wedge seams shall be paiched using extrusion welding
process.
b. Electric generator for equipment shall be placed on a smooth base such

that no damage occurs to geomembrane. A smooth insulating plate or
fabric shall be placed beneath hot equipment after usage.

3. The Geomembrane Installer shall keep records for performance and testing of al)
seams.

cC. Seaming Requirements/Procedures

1. Weather Conditions - Range of weather canditions under which geomembrane
seaming can be performed are as jollows:

a. Unless otherwise authorized in wriling by Geosynthetic Quality
Assurance Consultant, no seaming shal) be attempted or performed at an
ambient lemperature below 4] degrees F (5 degrees C) or above 104
degrees F (40 degrees C).

b. Between ambient temperatures of 32 degrees F (0 degrees C) and 41
degrees F (5 degrees C), seaming shall be performed only if
geomembrane is preheated by either sun or a hot air device, provided
there is no excessive ambient cooling resulting from high winds. Pre-
qualification seams shall be produced under identical conditions.

c. Above 41 degrees F (5 degrees C), no preheating of geomembrane will
be required.

d. Geomembrane shall be dry and protecied from wind.
e. Seaming shall nol be performed during any precipitation event.

f. Seaming shall not be performed in areas where ponded water has
collected below surface of geomembrane.

2. If the Geomembrane Instalier chooses to use methods which may allow seaming
at ambient temperatures below 41 degrees F or above 104 degrees F, the
Geomembrane Installer shall demonstrate and submit certification to
Geosynthetic Quality Assurance Consuitant that methods and techniques used to
perform seaming produce seams that are equivalent lo seams produced at
temperatures above 41 degrees F and below 104 degrees F. The Geosynthetic
Quality Assurance Consuhant may deny approval for use of the proposed
technique regardless of demonstration results.

3. Overlapping - Geomembrane panels shall have finished overlap as follows:

a. Minimum of 6 inches for thermal fusion welding.
b. Insufficient overlap will be considered 2 failed seam,
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4. Pre-qualification tests for geomembrane fusion welding shall be conducted by a
minimum of 2 pre-gualification seams conducied per day per weiding machine
by each seaming technician perfarming welding with that machine. At least one
test shall be performed at the start of each work day, with tests at intervals of no
greater than 5 hours and additional pre-qualification tests following work
interruplions, weather changes, changes 1o machine settings, or as directed by the
Geosynthetic Quality Assurance Consultant. Pre-qualification seams shall be
made under the same condilions as the actual scams.

2 Pre-qualification seam samples shall be 5 feel long by 3-foot wide
(minimum) after seaming, with seam centered along jts length. Each
pre-qualification seam shall be labeled with the date, geomembrane
temperature, seaming unit identifier, seam number or test location,
technician performing the test seam and description of esting results.

b. Seam overlap shall be in accordance with subsection 3.04(C)(3).

c. Pre-qualification seams shall be inspected for proper squeeze-oul,
footprint pressure, and genera) appearance,

d. Four specimens, each 1-inch in length, shall be cut from opposite ends of
the pre-qualification seam sample by the Geomembrane Installer. The
remainder of pre-qualification seam shall be retained by the Geosynthetic
Quality Assurance Consultant and may be submitted for laboratory

testing.

e The Geomembrane Installer shall complete two shear tests and two pecl
tests.

f. Pre-qualification seams failed by inspection or testing may be retested at

request of the Geomembrane Installer. If the second pre-qualificalion
seam fails, then the seaming apparatus or seaming technique shall be
disqualified from use until two consecutive, satisfactory pre-qualification
seams are obtained.

5. Seam Preparation

a. Prior to seaming, seam area shall be clean and free of moisture, dust, dint,
debris of any kind, and foreign material.

b. Seams shall be aligned so as to minimize number of wrinkles and
fishmouths.

6. General Seaming Procedures
A Fishmouths or wrinkles at seam overlaps shall be cut along ridge of the
wrinkle to achieve a flat overiap. Cut fishmouths or wrinkles shall be
repaired, and/or patched in accordance with Part 3.07.

b. Seaming shall extend 1o the outside edge of geomembrane panels
including material placed in anchor trenches.
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c. For cross seams, the intersecting thermal fusion seams shall be patched
uging the extrusion welding process.

3.05 NON-DESTRUCTIVE TESTING

A. Each field seam shal) be non-destructively tested over its entire length by the Installer.
Testing shall be conducted as field seaming progresses, not at completion of all scams,

unless specifically agreed to by the Geosynthetic Quality Assurance Consultant in
writing.

B. Vacuum Testing — shall be performed in accordance with ASTM D5641, Standard
Practice for Geomembrane Seam Evaluation by Vacuum Chamber.

c. Air Pressure Testing — shal) be performed in accordance with ASTM D5820, Standard
Practice for Pressurized Air Channel Evaluation of Dual Seamed Geomembranes, and
GRI GM 6, Pressurized Air Channel Test for Dual Seamed Geomembranes.

D. Each seam tested non-destructively shall be marked with the date of the test, name of the
lesting technician, length of the seam, test method and results, The same shall also be
recorded by the Geosynthetic Quality Assurance Consultant on the appropriate CQA
documentation.

E. Non-Destructive Seam Test Failures
1. Scams failing non-destructive testing shall be repaired by the Geomembrane
Installer according to Pant 3.07. Seams shall be non-destructively retested, If the
seam defect cannot be located, the entire section of seams affected shall be
repaired and retested.

3.06 DESTRUCTIVE TESTING
A. The Owner shall have the option to conduct destructive testing of geomembrane panel
seams completed in the field. Destructive seam sampling and testing shall be performed
by the Geomembrane Installer under the observation of the Geosynthetic Quality
Assurance Consullant.
B. Sampling Procedure
L For each sample location, the Geosynthetic Quality Assurance Consullant will:
a. Assign a sample number and mark the sample accordingly.
b. Record the sample location on the as-built tayout drawing.

c. By sample number, record reason for collecting sample (e.g., as part of
statistical testing program, suspicicus seam, retest, eic.).
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d. Record pertinent information, including date, time, seam number,
number of seaming unit, and name of seamer, on both the seam sample
and CQA documentation.

2 Each destructive sample shall be at least 12 inches wide (at least 6 inches on each
side of seam) by 54 inches long. Samples will be cut by the Geomembrane
Installer into three parts and distributed as follows:

a, A 12-inch by 12-inch portion shall be cut and tested in accordance with
subsection 3.06(C) by the Geomembrane Installer,

b. A 12-inch by ]2-inch portian shall be cut and retained by the
Geomembrane Installer. The Geomembrane Installer may elect to omit
this requirement.

c. A 12-inch by 12-inch portion shall be cut and retained by the .
Geosynthetic Quality Assurance Consuliant as an archive sample.

d. A 12-inch by 18-inch portion shall be submitted by the Geosynthetic
Quality Assurance Consultant for laboratory testing as described in Past
3.06(D).

i Ten specimens, each ! inch wide by 12 inches long with seam centered
perpendicular to width, shall be collected and field 1ested by the Geomembrane
Installer prior to shipping the sample to the laboratory. If all samples pass field
tensiometer test described in Past 3.06(C), then the laboratory sample shall be
collected according to procedure described in Part 3.06(B)(2)(d).

4, Holes cut into geomembrane resuliing from destructive seam sampling shall be
immediately repaired by Geomembrane Installer in accordance with repair
procedures described in Part 3.07,

C. Field Test Methods

1. Ten 1-inch-wide samples described above under Part 3.06(B)(3) shall be field
tested for peel (5 samples) and shear (5 samples).

2, One end of seam sample shall be field tested for peel and shear at end of each
continuous field seam 100 feet long or greater,

3. Testing shail be performed in accordance to with ASTM D6392 using a ficld
tensiometer or equivalent device o qualitatively and quantitatively determine
mode of failure.

4, Seam shall be considered passing if failure in both peel and shear meet criteria
listed in GRI GM 19, Table 2.

1862 Section 02600 HDPE Geomembrane.doc NOT FOR CONSTRUCTION
Section 02600-15

MWG13-15_18182



HIGH DENSITY POLYETHYLENE (HDPE) GEOMEMBRANE

5. The procedures specified in Subsection 3.06(D) shail be implemented when
sample passes ficld tensiometer test.

D. Laborstory Test Methods
1. Laboratery testing of seam samples shall be conducted by the Geosynthetic
Quality Asssurance Laboratory under contract with the Geosynthetic Quality

Assurance Consultant or Owner. Five specimens shall be tesied in shear and five
in pesi.

2. Laboratory testing shall be conducted in accordance with ASTM D6392.

3. For both seam shear and pee] tension tests, an indication will be given for each
specimen tested which defines locus of failure.

4, For shear lests, the following values, along with the mean and standard deviation
where appropriate, will be reported for each specimen tested:

a, Maximum tension in pounds per square inch.
b. Elongation at break (up (o a tested maximum of 100 percemt).
c. Locus of failure using ASTM designations.

5 For peel tests, the following values, along with the mean and stapdard deviation
where appropriate, will be reported for each specimen tested:

a. Maximum lension in pounds per square inch.
b. Seam separation (expressed as percent of original seam area).
c. Locus of failure.
4, Retesting of seams due 1o nonconformance with specifications may be performed

at the discretion of the Geosynthetic Quality Assurance Consuftant,
E Destructive Seam Test Failure

1. Shear and peel test results derived from testing deseribed in Pans 3.06(C) and
3.06(D) shalt comply with GR1 GM 19, Tabie 2 for seam to be considered
acceptable.

2, The Geomembrane Installer has two options in determining the repair boundary
whenever a seam has failed destructive 1esting:
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a. The seam can be reconstructed between the two previously tested and
passed destructive sample locations; or,

b. The Geomembrane Installer can trace the welding path to an intermediate
location at least ten feet from poim of failed test in each direction and
obtain destructive test samples collected (rom these locations. If
destructive tests on these samples are acceplable, then the seam shall be
reconstructed between the intermediale locations. If either sample fails,
the process may be repeated until an acceptable seam test has been
performed on both sides of the criginal failed sample. 3f a passing
sample is not realized on one (or both) side of the origina) failed sample,
then seam repair rmust extend 1o the end(s) of the seam. Retesting of
seams according 10 this procedure shall utilize the sampl ing methodology
described in Part 3.06(B). The Owner reserves the right to terminate this
process, at the discretion of the Geosynthetic Quality Assurance
Consultant, afier the second retesting. An additional sample taken from
the reconstructed zone must pass destructive seam 1esting, if destruclive
sample failure(s) causes reconstruction.

3. The Geosynthetic Quality Assurance Consultant shall be responsible for
documenting all actions taken in repairing seams. The Geomembrane Installer
will be responsible for keeping the Geosynthetic Quality Assurance Consultant
informed of seaming progress.

3. Additiona) fees for destructive seam test failuses shali be assessed 1o the
Contractor and deducted from payment. This fee shall be assessed only if the
failing sampte is a laboralory sample.

307 DEFECTS AND REPAIRS

A. The geomembrane shall be examined by the Geomembrane Insialler and the Engineer for
defects, holes, blisters, undispersed raw materials, and any signs of contamination by
foreign matter, The geomembrane surface shall be swept and/or washed by the
Geomembrane Installer if the amoumt of dust or mud inhibits examination. The
Contractor shall provide a water truck, an operator, clean water and hoses as reasonably
necessary to assist the Geomembrane Installer in this activity.

B. Portions of geomembrane exhibiling flaws, or failing a non-destructive or destructive (if
conducied) test, shall be repaired or replaced by the Geomembrane Instalier. Repair
procedures available include:

1 Patching - used to repair large holes, tears, undispersed raw materials,
contamination by foreign matter, holes resulting from destructive sampling (if
conducted), and Jocations where seam overlap is insuflicient;

2 Capping - used to repair large lengths of failed seams; and

1862 Section 02600 HDPE Geomembrane.doc NOT FOR CONSTRUCTION
Section 02600-)7

MWG13-15_18184



HIGH DENSITY POLYETHYLENE (HDPE} GEOMEMBRANE

3. Additional Procedures - used upon recommendation of the Geomembrane
Installer if agreed to by the Engineer.

C. Paiches or caps.

1. Extend patch or cap 6 inches (minimum) beyond the edge of the defect.
2. Round comers of patch and/or cap (suggest 3-inch radius).

3. Repair procedures, equipment, materials, and techniques will be approved by the
Geosynthetic Quality Assurance Consultant prior to repair.

4, Geomembrane below large caps shall be appropriately cut to avoid water or gas
collection between two sheets,

D. The Geomembrane Installer shall mark on the geomembrane (using & non-punciuring
writing utensil), repair dale, time, and personnel involved.

E. Each repair shali be non-destructively tesied in accordance with Pant 3.05, Large caps
may require destructive test sampling at the discretion of the Geosynthetic Quality
Assurance Consultant {in accordance with Part 3.06).

F. Repairs which fail testing shall be redone and retested uniil a passing result is obtained.
The Geomembrane Installer will perform non-destructive Lesting or repairs and will
document retesting of repairs.

G. The Geosynthetic Quality Assurance Consultant wil) document repairs, repair lesting, and
relesting results.

H ‘The Geomembrane Installer shall cut and seam wrinkles which may adversely affect
long-term integrity of the geomembrane, hinder subsequent construction of overlying
layers, or impede drainage off of the gcomembrane after it is covered by soil. Seaming
shall be done in accordance with procedures described in Parts 3.04(B) and 3.04(C), and
it shall be subject to test provisions of Parts 3.05 (non-destructive testing) and 3.06
(destructive testing — if conducted).

308 PROTRUSIONS AND CONNECTIONS TO GEOMEMBRANE
A, If required, the Geomembrane Installer shatl install geomembrane around utility poles,
guy wires, and other structures according to the Contract Drawings and the following
requirements:

1 Use minimum 1-ft long membrane pipe boots and steel straps to seal the
geomembrane around pole or structure.

2. Use standard welding procedures to seam the membrane boot 1o the
geemembrane.

i Seaming performed on and around penctrations, and other appurtenances shall be
non-destructively tested using the vacuum testing method.
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309 SURVEY DOCUMENTATION

A. The Geomembrane Installer shall survey the completed geomembrane prior 1o covering
and provide the Geosynthetic Quality Assurance Consultam with 24-hour notification of
survey. The Contractor shall document the Jocation of all seams (panc! comers
accepiable), destructive test samples (if conducted) and repairs. The Contractor shall
provide survey data to the Geosynthetic Quality Assurance Consultant within one
working day of survey compiction and in accordance with Section 01050.

3.10 DAILY FIELD INSTALLATION REPORTS

A. At the beginning of cach day, the Geomembrane Installer shall provide the Geosynthetic
Quality Assurance Consultant with 2 repon for al) work completed the previous day.

B. The Daily Field Installation Repon shall include the following:

1. The total amoum and location of geomembrane placed.
2. The total length 2nd location of seams compleled, technician name and welding
unit numbers.

3 A drawing or sketch depicting the geomembrane installed the previous day
including the pane! number, seam number and Jocations of non-destructive and
destuctive testing (if conducted).

4. Results of pre-qualification test seams, if available.
5. Resaults of non-destructive testing.

C. Destructive test results (if conducted) shall be reported within 48 hours or prior to
covering the geomembrane, whichever is practical.

3.10 MATERIAL ABOVE GEOMEMBRANE

A The Geosynthetic Quality Assurance Consuliant and Geomembrane Installer shall verify
the area of geomembrane completion prior to placement of material over the
geomembrane,

B. Soils - Requirements for placement of general fil) are described in Sections 02221 and
02222. Apply following general criteria for covering of the geomembrane:

1. Do not place soils on the geomembrane at an ambient temperature below 32
degrees F, (0 degrees C) nor above 104 degrees F (40 degrees C), unless
otherwise specified.

2. Do not drive equipment used for placing s0il directly on the geomembrane.
3. A minimum thickness of 1 foot of soil is specified between a Jow ground

pressure dozer (maximum contact pressure of 5 IWsg. inch) and the
geomembrane.
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4, A minimum thickness of 2 feet of soil is required between rubber-tired vehicles
and the geomembrane.

5. Do not compact soils placed directly on peomembrane.

6. Damage to the geomembrane resulting from placement of cover soils shall be
repaired in accordance with Part 3.07 by the Geomembrane Installer at the
Contractor’s expense.

7. Do not push soil downslope. Soil shall be placed over the geomembrane starting

from base of the slope, up to lop of the slape.

END OF SECTION
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