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l. DISTRIBUTION LIST

DOJ: david.l.gordon@usdoj.gov carmelovazquez@drna.pr.gov

EPA: spielmann.lee@epa.gov MTA: carlos@cwllegal.com
plossl.carl@epa.gov dbatlle@cstlawpr.com
gonzalez.eduardo@epa.gov jramirez@amrclaw.com

DNER: nildasanchez@drna.pr.gov cagosto674@gmail.com

mariavrodriguez@drna.pr.gov

Il. ~ REPORT ORGANIZATION

As part of the USA-MTA Civ. No. 3:21-01087-DRD Stipulation and Preliminary Injunction Order,
MTA shall prepare and submit monthly reports regarding the performance of its obligations under this
Order until completion of the requirements of Paragraphs 3 through 10 of this Order. Each report shall
cover the period ending on the last day of each month. Each report must be sent to DOJ, EPA, and DNER
on or before the 15th day of the month following the reporting period. Each monthly report shall
include:

i. description of compliance with each requirement of this Order;

ii. the volume, acreage, and location of the Intermediate Cover that was applied;

iii. the volume and disposition of leachate and leachate-contaminated stormwater collected;
iv. results of any sampling analysis performed; and

v. Notification of any noncompliance with this Order, including a statement describing the
noncompliance and its underlying causes, proposed measures, and an implementation schedule
to correct the noncompliance.

The monthly report is divided into four sections.

Section 1 summarizes the order requirements and the compliance status for each requirement.
Please note that Task IDs are not related to the Order assigned paragraphs.

Section 2 will include detailed information or supporting documentation regarding the
compliance status of each requirement needing a comprehensive description or status details.

Section 3 is a list of weekly inspections performed, and
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Section 4 is the projection of next month's activities.

Section 5 includes all the attachments to the report.

. Section 1: SUMMARY

Municipality of Toa Alta

Civ. No. 3:21-01087-DRD

Reporting Period:

October 01 to October 31, 2023

Reporting Number:

14

Reporting Official:

Nivia Ayala, PE/TerraTek

Reporting Date:

11/30/2023

Description of Compliance with Each Requirement of the Order

ID Requirement

Compliance Status

2 Access

In-Compliance

3 Daily Cover

In Compliance

4 Cessation of Waste Disposal

In-Compliance

5 Posting of Signs

In Compliance

6 Intermediate Cover

In-Compliance

Intermediate Cover activities for the
initial 5.4 cuerdas started on August
29, 2023, with the areas identified by
the surveyor. i. As of October 31,
2023, 2098 cubic meters had been
applied as intermediate cover at the
facility; the following area (Top Deck)
for intermediate cover was cleaned,
vegetation will be removed, and
stormwater channels will be
improved. The contractor is still
working on the vegetation removal
without exposing disposed waste.

7 Maintenance of Cover

In-Compliance

8 Slope Stability

In compliance with agreed short-
term controls, safety barrier fencing,
and H&S program.

9 Leachate Management

9a Leachate Management Plan

A formal Leachate Management Plan
was submitted with the Preliminary
Closure Plan on October 31, 2023.




9b Management of Leachate Collected from A new permit renewal application
Landfill was submitted to PRASA on July 31,
2023. We are awaiting the approval
of the application.

10 Stormwater Management
10a Short Term Controls | In- Compliance
10b Survey of Leachate Seeps | In-Compliance
10c Stormwater Management Plan | In-Compliance
10d | Discharges of Stormwater Not from Pond N/A
10e | Discharge/Disposal of Pond Liquid N/A

Additional Requirements

The volume, acreage, and location of the Intermediate Cover | The next area (Top Deck) for

that was applied. intermediate cover was cleaned,
vegetation removed, and
stormwater channels improved. The
contractor is still working on the
vegetation removal without exposing
disposed waste.

The volume and disposition of leachate-contaminated None
stormwater collected.

Results Of Any Sampling Analysis None
Performed
Notification Of Noncompliance None

V. SECTION 2: DETAILINFORMATION OR SUPPORTING DOCUMENTATION
OF EACH REQUIREMENT IN NEED OF COMPREHENSIVE DESCRIPTION OR
STATUS DETAILS

A. COMPLETED REQUIREMENTS
Access:



Access is granted to the United States and the Commonwealth of Puerto Rico and
their employees, representatives, and contractors to conduct the necessary
inspections and studies, including reviewing the applicable record to evaluate
existing conditions, following the agreed terms in the Stipulation.

Daily Cover:

Daily Cover at the facility was completed on April 30, 2022. Daily Cover covered
all areas of exposed waste.

Cessation of Waste Disposal:

The cessation of waste disposal at the facility was completed by March 30, 2022.
However, as agreed in the Stipulation, the temporary storage of construction and
demolition (C&D) waste, bulk household waste (durable goods such as mattresses,
furniture, and appliances), or yard waste (vegetation waste generated by land
maintenance) for final disposal at a different landfill is active and been performed
daily.



Posting of Signs:

A sign with a size of four feet by five feet was installed at the landfill entrance. See
the attached pictures.




Safety Barrier Fencing

Completed on April 28, 2023.

B. Supporting documentation of each requirement in need of comprehensive
description or status details

1. ID 6: Intermediate Cover
The following is a chronological order of the Municipality performed steps to
negotiate and acquire the funds to perform this task:

Rural Development:

1. On May 18, 2020, the Municipality submitted a Notice of Intent to
Rural Development requesting the award of funds under the Disaster
Mitigation Assistance Grant for the Landfill.

2. On September 4, 2020, the Municipality amended its request to
include the landfill closure, post-closure activities, and expansion.

3. On August 16, 2021, the Municipality received a Rural Development
email confirming that all the documents for the appropriate Disaster
Mitigation Assistance Grant for the Landfill were completed.

4. On August 22, 2022, the Municipality held a Public Hearing about the
requested grant funds.



5.

USDA Rural Grant Program, MTA submitted a final Environmental
Assessment to: Quiles, Danna - RD, San Juan, PR
<danna.quiles@usda.gov>; Cabrera, Jose - RD, San Juan, PR
<Jose.Cabrera@usda.gov>; Davila, Sandimary - RD, San Juan, PR
<Sandimary.Davila@usda.gov>; Gonzalez, Melvin - RD, SAN JUAN, PR
<Melvin.Gonzalez@usda.gov>. The document was submitted on
September 30, 2022.

As of today, the Rural Development process is still ongoing but has not
yet been completed.

Department of Natural and Environmental Resources (DNER)

1.

7.

A letter dated January 26, 2023, was directed to the MTA Mayor
approving $1.3M for planning and design of the closure activities. No
disbursement has been received at this moment.

The Municipality designated $3 Million of their ARPA funds to
commence the execution of the required Intermediate Cover tasks.
The $1.3M was reimbursed for planning and design in February 2023.
The MTA commenced in January 2023 an RFQ process for a Landfill
Contractor to implement the Intermediate. Unfortunately, no
contractor submitted a proposal for the RFQ.

Thus, a new formal drawing was developed to identify the specific
project specifications to issue an RFP purpose that would allow more
flexibility for contractors to participate. The MTA prepared a new RFP
that was published in May 2023.

The MTA had two contractors participate in the RFP process, and it is
evaluating the proposals to issue the final determination that would
allow the commencement of the work during August 2023.

The RFP was awarded to LC Group on August 16, 2023.

la. ID 6: Intermediate Cover
The tasks of applying intermediate cover started on August 29, 2023.

i.  As of October 31, 2023, 2098 cubic meters had been applied as intermediate
cover at the facility.



V.  SECTION 3: WEEKLY INSPECTIONS PERFORMED DURING THE
REPORTING PERIOD

Inspections were performed by TerraTek Engineering Group personnel on the following days:
October 6, 2023 October 20, 2023, and

October 13, 2023 October 27, 2023

VI. SECTION 4: PROJECTION OF NEXT MONTH'S ACTIVITIES

November 3, 2023 Continue with the Intermediate Cover

. Activities.
Weekly Inspection

Follow-up PRASA regarding Discharge Permit

November 10, 2023 L
Application.

Weekly Inspection Follow up DNER for Closure Plan Evaluation and

November 17, 2023 Approval

Weekly Inspection Vector Control Measures Placement

November 24, 2023 Submit the project status report to the OGP
) (Puerto Rico's Office of Management and

Weekly Inspection Budget).

These dates are subject to change.

VII. Section 4: Attachments

Attachment 1: Weekly Inspections

Attachment 2: Preliminary Closure Plan
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TERRATE

ENGINEERING GROUP A0
Approval Status

Nombre de la persona que hace la
inspeccion

Email
Fecha
Hora

Condicion del Clima

Esta la entrada limpia y libre de
basura?

Foto Entrada

Approved

Christian Villalta Calderén

cristhianvillalta@gmail.com
Friday, October 6, 2023

03:40 PM

Soleado

Si

Friday, October 6, 2023



Hay Personal en la caseta de S|

seguridad?

Cuantos camiones han llegadoenel 8

dia?

Fecha de la ultima verificacion del Friday, October 6, 2023
sistema de manejo de lixiviados Celda

Sur?

Horas de operacion de la planta 8

electrica

Datos de eventos de lluvia
No hay datos de lluvia registrados. La instalaciéon no cuenta con pluviometro.

Estan las areas verdes limpiasy seha
realizado mantenimiento?

Incluir Foto



Estan los diques limpios y sus S|
valvulas cerradas con candado?

Condicion de Cubierta Talud Norte Excelentes condiciones

Incluir foto



Condicion Operacion Recibo de
Escombros

Necesita Limpieza

Tomar foto



Equipos Operando
Al momento de la inspeccion no hay equipos operando.

Condicion de medidas de control de
erosion y sedimentacion

Buena

Se pueden notar brotes de lixiviado? NO

Condicion de los caminos internos Excelentes condiciones
Condicion de areas de desvio de Area completamente limpia.
materiales

Signature % ;_‘ } é: /

Approval Activity History

Actor Actions Date

Nivia Ayala
m Y Approve Friday, October 13, 2023
nayala@terratekpr.com



Actor Actions Date

Email sent. (Your request has
@ Notification been approved.) Friday, October 13, 2023
cristhianvillalta@gmail.com



TERRATE

ENGINEERING GROUP A0
Approval Status

Nombre de la persona que hace la
inspeccion

Email
Fecha
Hora

Condicion del Clima

Esta la entrada limpia y libre de
basura?

Foto Entrada

Approved

Christian Villalta Calderén

cristhianvillalta@gmail.com
Friday, October 13,2023

03:29 PM

Soleado

Si

Friday, October 13, 2023



Hay Personal en la caseta de S|
seguridad?

Cuantos camiones han llegadoenel 10
dia?

Fecha de la ultima verificacion del Friday, October 13, 2023
sistema de manejo de lixiviados Celda
Sur?

Horas de operacion de la planta 8
electrica

Datos de eventos de lluvia
No hay datos registrados de lluvia.

Estan las areas verdes limpiasy seha
realizado mantenimiento?

Incluir Foto



Estan los diques limpios y sus S|
valvulas cerradas con candado?

Condicion de Cubierta Talud Norte Excelentes condiciones

Incluir foto



Condicion Operacion Recibo de
Escombros

Necesita Limpieza

Tomar foto
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Equipos Operando
No hay equipos operando al momento de la inspeccién.

Condicion de medidas de control de

" . N Buena
erosion y sedimentacion

Se pueden notar brotes de lixiviado? NO

Condicion de los caminos internos Excelentes condiciones
Condicion de areas de desvio de Area completamente limpia.
materiales
Signature /

o

Approval Activity History

Actor Actions Date

Nivia Ayala
Approve Tuesday, November 28, 2023
nayala@terratekpr.com



Actor Actions Date

Email sent. (Your request has
@ Notification been approved.) Tuesday, November 28, 2023
cristhianvillalta@gmail.com



TERRATE

ENGINEERING GROUP A0
Approval Status

Nombre de la persona que hace la
inspeccion

Email
Fecha
Hora

Condicion del Clima

Esta la entrada limpia y libre de
basura?

Foto Entrada

Approved

Christian Villalta Calderén

cristhianvillalta@gmail.com
Friday, October 20, 2023

12:38 PM

Soleado

Si

Friday, October 20, 2023



Hay Personal en la caseta de S|
seguridad?

Cuantos camiones han llegadoenel 6
dia?

Fecha de la ultima verificacion del Friday, October 20, 2023
sistema de manejo de lixiviados Celda
Sur?

Horas de operacion de la planta 8
electrica

Datos de eventos de lluvia
No hay datos registrados de lluvia. No se cuenta con pluviometro en las instalaciones del landfill

Estan las areas verdes limpiasy seha
realizado mantenimiento?

Incluir Foto



Estan los diques limpios y sus S|
valvulas cerradas con candado?

Condicion de Cubierta Talud Norte Excelentes condiciones

Incluir foto



Condicion Operacion Recibo de
Escombros

Necesita Limpieza

Tomar foto



Equipos Operando
Ninguno al momento de la inspeccidn.

Condicion de medidas de control de
erosion y sedimentacion

Buena

Se pueden notar brotes de lixiviado? NO

Condicion de los caminos internos Excelentes condiciones
Condicion de areas de desvio de Area completamente limpia.
materiales
Signature

J

Approval Activity History

Actor Actions Date

Nivia Ayala
m Y Approve Monday, October 23, 2023
nayala@terratekpr.com



Actor Actions Date

Email sent. (Your request has
@ Notification been approved.) Monday, October 23, 2023
cristhianvillalta@gmail.com



TERRATE

ENGINEERING GROUP A0
Approval Status

Nombre de la persona que hace la
inspeccion

Email
Fecha
Hora

Condicion del Clima

Esta la entrada limpia y libre de
basura?

Approved

Christian Villalta Calderén

cristhianvillalta@gmail.com
Friday, October 27, 2023

03:57 PM

Lloviendo

Si

Friday, October 27, 2023



Foto Entrada

e

e L
_ A

Hay Personal en la caseta de S|
seguridad?

Cuantos camiones han llegadoenel 6
dia?

Fecha de la ultima verificacion del Friday, October 27, 2023
sistema de manejo de lixiviados Celda
Sur?

Horas de operacion de la planta 8
electrica

Datos de eventos de lluvia
No hay datos disponibles.

Estan las areas verdes limpiasy seha
realizado mantenimiento?

Incluir Foto



Estan los diques limpios y sus S|
valvulas cerradas con candado?

Condicion de Cubierta Talud Norte Excelentes condiciones

Incluir foto



Condicion Operacion Recibo de
Escombros

Necesita Limpieza

Tomar foto



Equipos Operando
Ninguno al momento de la inspeccion.

Condicion de medidas de control de
erosion y sedimentacion

Buena

Se pueden notar brotes de lixiviado? NO

Condicion de los caminos internos Excelentes condiciones
Condicion de areas de desvio de Esta area esta completamente limpia.
materiales
Signature % , /
LY
ST AT
Approval Activity History
Actor Actions Date
Nivia Ayala
Approve Tuesday, November 28, 2023
nayala@terratekpr.com



Actor Actions Date

Email sent. (Your request has
@ Notification been approved.) Tuesday, November 28, 2023
cristhianvillalta@gmail.com



ATTACHMENT 2


nivia.ayala@outlook.com
Typewritten text
ATTACHMENT 2


Toa Alta Municipal Landfill
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EXECUTIVE SUMMARY

The purpose of this Preliminary Closurs Plan is to provide preliminary drawings snd supporting documents
to present a new Closure Plan strategy for the Toa Alta Municipal Landfill, as per the reguirements of 40
CFR Part 258.60 and 258,51 and to comply with Fuerto Rico Environmental Regulations Rule 138 of the
Regulation for Non-Hazardous Safid Waste Landfllls. This landfill I subject to a Stipulation and Praliminary

Injunction Order with the United States Departmeant of Justice Civ. No. 3:21-01087-0ORD.

The Municipality of Tea Alta reached an agreement with the Puerto Rico Department of Natural and
Emvironmental Besources to submit a Preliminary Design 1o initiste the process of submitting Final

Construction Drawings for the final closura of the Landfill,

Thie dasign is presentad [n phases, in such away that the Municipality can devalop all closure requirements
in manageable portions.

The key design elements to achieve compllance are:

A proposed Final Cover system utilizing thres [3)
different landfill covers:

1. Approximately 13.0 acres along the northern slopes
are proposed to be capped with the ClosureTurf™®
system patented by Wstarched Geo of Alpharetiz;
Georgia.

2. Approximatsly 12.1 acres along the south and east
are proposed as eyapotranspgiration (ET] landfill
cover as destribed In the February 2022 US EPA
Guidance Document: Design, Implemantation, and
Approval of Evapotranspiration Covers in Puerto
Rico.

3. Approximately 3.0 acres zlong the west ‘and

northwest are proposed to presenve  existing
vegetation designad with leachate/stormwater
manzgement controls,

» to prevent Infiltration of surface water, thereby minimlzing future lzachats production and
minimizing erosion 2nd sedimentation from the cap;
=  tominimize fl_lg[tiUE'Eer.s]r}nE of methane and enhance [angfill gas eapture;

*  to minimize long-tarm cap maintenancs.

Page | 1
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BACKGROUND

TheToa Alta Municipal Solid Waste Landfill is situated at State Road PR-1565, km 8.4, Contorne Ward, Tos
Alta. According to the historieal records for the Site waste deposition began In 3t least early 1570s. The
Site accepted waste from the naighbaring municipalities of Bayamon, Comerio, Corozal and Narmanjiio.
The Site consisis of approximately 30.3 acres unlined gl and a 4.4 acre |ined call, referrad as the South
Czll, The complste site covers approxineately 18 hectares (44.47 acees) and the total waste footprint was
calculated as 12.26 hedares (30,2 acres), After February 25, 2321, the waste acceptance was limitad to
12,500 cubic yards per month. Since April 1, 2022, the Landfill ceazed disposing of waste. However, there
is 3 temporary storage of construction and demalition (C&D) waste, bulk hiousahold waste (durable goods
such as matiresses, furniture, and appliances), or yard waste (vegetstion waste genersted by land
maintenance] in up o four rol-off containars at the Landfill prior to its shipment for final disposal 2t 3

differant landfill.

Figure 1 Site Location

Tesdis Municfos) L3ndfl
Predirunssy Cozurs Plan Goooer 2073
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This Reports is organized as follows:

Section Lt ToaAlta Preliminary Enginesring Report
Section Z: Tas Alta Frellminary Enginesring Caiculations
Section 3 Toa Alta Preliminary Clasurs Dasign Drawings
Sectiond: Toz Aita Preliminary TOA Flan

Reference documents usad for this report:

Hydrolegic/Hydraufic Prefimingry Report December 2022 Frepored by Coribe Emvirenmentol
Services.

LIS £PA Guidance Document: Design, implementation, and Approval of Evapatranspiration Covers
in Puerto Rico.

Prefimingry Closureturf® Venser Stodility Anolysis

Prefiminary Surface Water Management Systems Analysis (Closuretur® Hydralogy And Hydraulic
Analysis)

Prelimingry Fingl Cover (Clasureturf=) System (nfiitrotion Analysis

Initial Leachate Monagerrent Plan Toa Afto Municipal Solid Waste Landfill, October 2022
Stormwater management Flan Update, March 2023

Toe Alto Municipe! Landfill Stormwater Maonogement Plan, July 2023

Case 3;21-cv-01087 Docket #23 Declargtion Hartuan Jame Law, 2021-07-15

Page | 3
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ENGINEERING REVISION DOCUMENT FOR TOA ALTA PRELIMINARY CLOSURE PLAN
OCTOBER 2023

ASSUNPTIONS A URES CHECKED BY: COMPUTATIONS CHECRED BY:
Signaturs: Signature:_ Jemy R Blacten @i e
Printed Namme: Nivia Ayalay Printed Name: Robbis Blanton, PE
Affiliation: TersaTek Enginesring Group, PSC Atfiliation Barge Design Solutians
Title: General Manager Tltle: Solid Waste Lead
Datar 1ﬂf31f2ﬂ23 Date 1‘@!’314;&23

APPROVED BY: I
COMPUTATIONS BY: Signature: 1)
mrum\_@ Printad Name: Nivia A'g.raia PE
Printed Narne: Samuel Sin, PE Affiliation: TerraTek Enginesring Erqu,ESI‘.._
Affilianon: Barge Design Solutions Title: General Manazer

Title: Qvll Enginear Date: 10/31/2023
Date: 10/31/2023

[ Viere s Capeititii == 2008

)

Approval Notes:

Ymis oreliminary closure desigh [drawings ahd sssociated prediminary documants and calcuiztions) shall niot be contider=d-fingl
aezlznand shall not Be used for constructidn. This purpiéss ofthe preliminary elasure dotign 1ot mest reqUirements 6f the U S
gistrict conurt Tan the district oF Puertd Sico, stipulston and greliminany njunction ordiee, ¢he. No. 3:21-01087-drd 3nd to prowide 2
Basiy for final design snd constricton documents Tor Tinal clesure of Toz Alta lEndSiL The prellminaty Snal desure gfades
precentad harain arg baded on 2stumed subsurfzce condimors, exitming topographll sUnvey, and genefal [itesature Fegarding the
geologic comditions. Final desigh may reguire drilling, |Sborawry esting. and sther mazris f determining sitespezific subsurfae
cohtitons for tee in pectechnical giobal stability cafctifations for propased fingl cosiire gradec o' mest requirad fattors AFsafety
for stat and<sismic conditionis

Ztiring Tirsal dadzn for areas of dosureturf, detaiied calculsfons gesizn, and lavout will be providea for the proposed achve
nomzonial gascolecion/ leachate MansgemEnt Testures, he proposed suilicis! passiee £33 vanl sysiem, propcsed fare slanon,
2N prossie laInele fetHve Sas meanazement [sofar sperk vent fares),

..nt;ul-; shown heredn sre pralimipary for purposes of .I:Ezn:'l iing desigy) féature< and anticipated d.lmensims. tha‘ will ba
canmirmed during finz| :ibs:gn Praliminsry iib-_f.l_gn derslls shall not h.e_mad o constructian,



SECTION 1

Toa Alta Preliminary Engineering Report
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Frefiminary Enginesring Report o
Municipality of Toa Alta. Puerto Rico Ravision 0
Prafiminary Landfill Closura Besign Cetober 2023

1.1 Purpose of the Engineering Report

This Operations Manual has been prepared for TermaTek Engineenng Graup PSC on behalf of the
Municipality of Toa Alts (MTA) Landfill to suppert the Praliminary Final Closure Besign for the Toa Alta
Landfill located south of the ¢ty of Tea Alta along PR 185.

THIS PRELIMINARY CLOSURE DESIGN (DRAWINGS AND ASSOCIATED PRELIMINARY
DOCUMENTS AND CALCULATIONS) SHALL NOT BE CONSIDERED FINAL DESIGN AND SHALL
NOT BE USED FOR CONSTRUCTION. THE PURPOSE OF THE PRELIMINARY CLOSURE DESIGN
IS TO MEET REQUIREMENTS OF THE U.S. DISTRICT COURT FOR THE DISTRICT OF PUERTO
RICO, STIPULATION AND PRELIMINARY INJUNCTION ORDER, CIV. NO. 3:21-01087-DRD AND
TO PROVIDE A BASIS FOR FINAL DESIGN AND CONSTRUCTION DOCUMENTS FOR FINAL
CLOSURE OF TOA ALTA LANDFILL.

1.2 Site Status

Barge Design Solutions, Inc. of Peachiree Corners, Georgia, (BARGE) was retzined by
TeraTek Engineering Group PSC in August 2023 to provide engineering services for a
Preliminary Final Clasure Design for the Toa Alta Landiill. Below is a review of BARGEs
understanding of the current-status of the landfil:

« According to MTA records, the landfill began operation in 1966 Two main waste
cells were constructed and filled. the unlined northwest (original) cell, built over a
karst depression, which reachad capacity in August 2007, and a lined scutheast
(new) call that reached capacity in 2016, Operatian continued until 2022

« Under a signed Stipdlabon and Preliminary Injunction Order (Order) Civ. Ne. 3:21-
01087-DRD, MTA was required to cease disposal of waste by April 1, 2022

+ The Order reguired a number of required activities with tmelinesideadlines
Acress Daily Cover, Cessation of Waste Disposal, Posting of Signs, Intermediate
Caover, Maintenance of Cover, Slope Stability, Leachate Management, Stormwater
Management, Approval of Plans, Good Engineering Practices, Repariing,
Cammunity Involvement, and Notices.

» The Order inciuded a Declaration of Hartuan James Law (HJ Law) regarding risk of
slope instability. The HJ Law document examined four crifical cross sections and
provided analysis and results for a2 static and seismic stability evaluation.

Fage 1
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1.3 Preliminary Final Closure Design Elements

BARGE has prepared a Preliminary Final Closure Design with the following key elements:

« Approxamately 13 0 acres aleng the northern slopes are proposed to be capped
with the ClosureTurf® system patented by Watershed Geo of Alpharetiz, Georgia.
Used successfully in the US. since 2008, and now installed intematianally,
ClosureTurf® comprises 2 synthetic engineerad tuif manufaciured by Shaw
Industries of Dalton, Georgia-overlays either Agru America {of Georgetown, Sauth
Carolina) MicroSpike® textured high-density polyethylene (HDPE) MicroSpike ™
geomembrane iner on flatter areas, or Agru America Super Gripnet® structured
geomembrane liner an the slopes. A nominal Yzanch sand infill 1s applied to the
synthetic turf,

« Beneath ClosureTurf®, three key elements are proposed

» A leachate ccllection toe drain that will convey leachate to an HOPE
leachate pump station, whereby leachate will then be pumped to a
storage tank on site via sither. 1) leachate force main Altemate 1 that
will convey leachate along the lower access road to the north and east
to 2 centralized leachate tank/'LFG blowerfiare facility, or 2) leachate
force main Alternate 2 that will convey leachate to the west o a
leachate tank that is accessad by tanker truck on one-way lower
access road and one-way exit fram site through a gate

«  An active horizantal landfill gas (LFG) collection/leachate management
system consisting of trenches from bottom of slepe to top of slope, dug
through intermediate cover and contaming perforated HOPE pipe within
crushed stone: This system will allow leachate to drain into the
leachate collection tos drain and HOPE leachate pump station.

« azuricial passive LFG venting system with patenied vents to mitigate
langfill gas buildup during construction of the ClosureTurf® system.

+  Approximately 12.1 acres along the scuth and east are proposed as
evapotranspiration (ET) landfill cover as described in the February 2022 US EPA
Guidance Document Design, Implementation, and Approval of Evapofranspiration
Covers in Puerto Rico

«  Approximately 5.0 acres along the west and northwest are proposed 1o preserve
existing vegetation designad with leachate/stormwaier management controls.

+ The active horizontal LFG cellectionfieachate management system will have a
senes of henzental gas collector weliheads that wall be under vacuum from a
blewer system at the centralized leachate tank/LTG blowear/flare facility, and
convey collected LEG either to the centralized LFG blower/flare facility.

« Should the active horizontal LFG collection/leachate management system not
produce required volume/quality of gas to sustain LFG combustion at the
centralized LFG blowsriflare, an Alternate passive LFG system will be utilized with
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passive gas solar-spark vent flares located at the herizontal gas coliector points
wellheads.

1.4 ClosureTurf& Description

The proposed ClosureTurf® system detalled in Figure 1 1 is placed directly on top of a prepared
subgrade (Intermediate Cover) and is cempnsed of the followang components from bottom to
op:
- 50-mil AGRU America, Inc. Super Gripnet® Structured Linear Low-Density
Polyethyiene (LLDPE) or High= Density Polyethylene (HDPE) Geomembrane (on
siopes) or 40-mil AGRU Amernica, Inc. MicroSpike® LLDPE Textured Geomembrans
{on top deck areas)

- Drainage Layer which Is integrated imto the Super Gripnet® Structured Geomembrane (on
siopes)

Engineered Synthetic Turf (compnsad of polyethylene fibers tufted through a-double
layer of weven polypropylene geotextiles manufactured for high UV and heat
resistance); and

«  Infill of ASTM C-33 orsimilar sand, or HydroBinder™ depending upon the hydraulic
forces present in the area of application

— Supsar Grpne "
GeomaEmtrans

/ - Enginesmd Tort

112 Ineh Sarw trfil

Figure 1.1 —Cross Section of ClosureTurf® System
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1.5 Preliminary ET Cover Description

The propased ET cover will cansist of a thickened sail layer an top of or inclusive of Intermediate
Caver that meets the textural soil classifications in Figure 1.2 and can support native vegetation
{grasses, shrubs and trees.)

% % % b % %
Percent sand

Figure 12 — Grain Size Distributions for USDA Textural
Soil Classifications Acceptable for ET
Covers in Puerdo Rico (Shaded)
Source: USDA n.d., from February 2022
US EPA Guidance Document
Design, Implementation, and Approval of
Evapatranspiration Covers in Puerfo Rico.

= Earthen cover placed over waste miatenal to reduce water percolation into the underlying waste
by using the water storage capacity of soils and the water removal capabilities of vegetation

* Allowable for use as a final landfill cover under US and Puerto Rico regulations when designed
to be equivalent to conventional, compacted clay covers

= Straight-forward to design and review using the Guidance Dacument

+ Ecologically seif-sustainable when propery designed, built carefully, and planted with locally
appropriate vegetation

» Low-cost when compared to conventional, compacied ciay clovers

Fage 4
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1.6 Environmental Benefits of the Proposed Cover Types

Environmenta! Benefits for the Closure TurfE Area

Approximately 13.0 acres along the northemn siopes and "top deck” area are proposed lo
receive a2 Closure Turf® final cover system designed to conirol stormwater, eliminate or
drastically reduce rainwater infiltralion and leachate production, and allew for the cantrol of
landfill gas (either through active collection and fiaring, or through passive venting with solar
spark flaras)

Prowvides visually aesthetic synthetic turd

Reduces imported soil for clesure resulting in direct reduction of vehicular traffic en lecals
roads. reduction of noise, reduction of fugitive dust

Eliminates vegetative maintenance (mewing, fertilizing) and emissions associated with
maintenance eguipment

Eliminates fugitive dust
Impraoves stormwater quaiity
Provides disease vector control

Enhances global stability (flattening of existing slope to 2:4H:1V)

Environmential Benefits for the Evapotranspiration (ET) Cover Areg

Approximately 12 1 acres alang the southem slopes and “top deck” area are proposed to
receive ET landfill cover as desenibed in the February 2022 US EPA Guidance Document:
Design; Implementation, and Approval of Evapotranspiration Covers in Pusrto Rico

Allows for use of 40 CFR Fart §258 60b closure criteria final cover alternative in lieu of a
prescribed clay cover

Lower lang-term maintenance and improved final vegetative results compared to clay cover
Allows for use of native trees, shrubs and grasses

Decreases starmwater runoff and improves stormwater quality

Provides disease vector control

Raduces landfill gas enussions thorough Increased rates of methane biological oxidation (as a
result of thicker soil layer compared to preseribed clay covers; Abichou et al|, 2015)
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Environmenial Benefite for the MNatural Area (Shown an Prelinun Closure Drawings as Freserny

Existing Vegetation with Leachate/Stormwater Marmagement”

« Approxmately 5.0 acres along the west and northwest are proposed fo preserve existing
vegetation with leachate/stormwater management controls designed to provide for irngation
sufficient to suppert and sustain existing fiora in, around, and downstream fram the Landfill

» Mature vegetation preservalion on areas that have grown on top of the final daily cover can be
egually pretective as a designed cover

« A seepage inventory demonstrated that the west area of the landfill does not represent an
active source of leachate culflows.

»  This 5.C-acre area will allow the sustainable preservation of the existing mature vegetation and
provides reguired stommwater run-on to maintain existing conditions-to-effluents of Quebrada
Arenas.

Fage
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Preliminary Caleulations

Preliminary calculations noted below are provided and atiachad for the preliminary proposad
ClosuraTurfiE areas shown on the Prelimmary Glosure Drawings for purposes of determining feasibility

PRELIMINARY CLOSURETURFZ VENEER STABILITY ANALYSIS

PRELIMINARY SURFACE WATER MANAGEMENT SYSTEMS ANALYSIS (CLOSURETURF®
HYDROLOGY AND HYDRAULIC ANALYSIS)

PRELIMINARY FINAL COVER (CLOSURETURF®&) SYSTEM INFILTRATION ANALYSIS

During final design for areas of ClesureTurf®, detalled calculations, design, and layout will be provided
for the proposed active horizontal gas colleciorfleachate management features, the proposed surficial
passive gas vent sysiem, proposed flare station, and possible altemate passive gas management
{zolar spark vent flares).

Stormwater and leachate management features in the ET cover area will b2 determinad dunng final
design te premete environmental protection and promate slope siability until establishment of propesed
et cover vegetation.

Stormwater and leachate management features in the area of preserved existing vegetation will be
determined during final design to minimize disturbance of existing vegetation while premoting
environmeantal protection

This preliminary closure design (drawings and associated preliminary documents and
calculations) shall not be considered final design and shall not be used for construction. The
purpose of the preliminary closure design is to mest requirements of the U.S. District Court for
the District of Puerto Rico, Stipulation and Preliminary Injunction Order, Civ. No. 3:21-01087-
DRD and to provide a basis for final design and construction documents for final closure of Toa
Alta landfill. The preliminary final closure grades presented are based on assumed subsurface
conditions, existing topographic survey, and general literature regarding the geologic
conditions. Final design may require drilling, |aboratory testing, and other means of
determining site specific subsurface conditions for use in geotechnical glebal stability
calculations for proposed final closure grades to meet required factors of safety for static and
seismic conditions.

Fage 1

SARG=



Preliminary Closure Design

Toa Alia Landfll Revision 0
Cetobear 2023

PRELIMINARY CLOSURETURF® VENEER SLOPE STABILITY ANALYSIS

OBJECTIVE: Evaluates the veneer stability of Watershed Geo-patented ClosureTurf@ installed as a
final cover system for a2 hypothetical landfill. The analysis presented herain is from the Watershed
Geo Closure Turf@ Design Guidance Manual and based an the procedure presented in Chapter 9 of
the document titied "Geotechmical and Stability Analyses for Ohip Waste Containment Faciliies”
(QEPA 2004) located at. hitps /fepa ohio gov/static/Portals/34/document/auidancelgd 660 pdf

PROCEDURE: The purpose of this section is to present methodology for evaluating the veneer
stability for the cover system. The system will be evaluated for adequate sliding resistance due to
grawvitational forces and seismic forces. '

METHOD:

Static and Seismic Veneer Slope Stability

Slope siability of 3 final cover system can be evaluated based on infimite slope or finile slope
methods:

1. Infinite Slope Method: This method assumes an infinitely long siope and considers driving and
resisting forces acting parallel to the slip plane. Its a simplified approach often used for
stability analysis.

2. Finite Slope Method: In contrast, the finite slope method considers a slope of finite length and
also takes into account the to=-bultressing effect This mefhod provides a more
comprehensive analysis of slope stability

3. ClosureTurf System: The Closure Turf system s subjected to static and selsmic siope stability
analyses These analyses aim to determine whether the system can withstand the forces
acting on it and remain stable

4 Method Developed by Matasovic [1891] The stability analysis for the ClosureTurf system

uses the infinite slope methed developed by Matasovic in 1981 This methed is chosen for its
simplicity and may be well-suited for the specific conditions and requirements of the project
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m+tﬂnﬁ (I Y 7, ) k, tan @ tan &
F§

k, +tanf

where

ES = factor of safety,

g = slope inclination angle;

a] = fnction angle aleng the crtical slip-surface;

a =] adhesion mtercept along the critical slip surface;

Z = depth of the cntical slip surface measured from the top of final cover (e,

thickness of sand infill),
unit weight of sand infill;
unit weight of water = 62.4 pcf;

L -
5 0
| |

dy = depth to water surface measured from the top of final cover (1e., z: — h.y), and
K. = seismic coefficent.
Evaluate the h ulic head acting on the embrane

The average hydraulic head acting on the geomembrane is computed using equations presented in
QOEPA (2004) These equations are

Ko o P(1 - RC)L (cosf)
ey = k4 (Sin f)

orif h.,, from the above calculations Is greater than Td thenuse: havg =T+ T,

P ke L (cos )
I kg (Sin f)

Where:

Ry = average hydraulic head:

= = precipitation:

8 = slope mclination angle:

B} = slope length;

T E thickness of cover sail {i.e., sand infill);

RC = runoff coefficient (SCS Runoff Curve Number/100);
ks = hydraulic conductivity of drainage layer;

Ts = thickness of drainage layer, and

k. = hydraulic conductivity of cover sail (i.e., sand infill)
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INPUTPARAMETERS ANDANALYSIS ASSUMPTIONS

Venesar stability analyses will be performed for a slope that 1s considered the longest and sieepest
of the design grades of the landfill fmal cover system The following input parameters were
assumead,

Slope Geometry
slope nclinatien angle, B =22 82 (i.e.2 4 horizontal to 1 vertical)
slope madimuntheight H = =26m
slope Length L =68 m=86800cm
Closure Turf
sand infill thickness. z. = 0.5in total unit
weight of sand infill, y= =115pcf
critical interface friction angle. 5 =236
critical interface adhesion intercept, a= 0 psf
runaff curve number (CN: =85
drainage stud height. T4 = 33 mm
Transmissivity, © =288%10° msec
Precipitation, P =335 infhiour (or 284 x 10 crvsec)

Seismic Paramelers
The seismic coefficient at the site =(.05q
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CALCULATIONSANDRESULTS
Calculste the hydraulic head on the geomembrane

Step 1 - Calaulate the Long-term Transmissivity of the CJQSUTETI.JF[@ Drainage Layer

é
- FS, X F..'I‘,ﬂ', X FS‘HI-K FSH X FS.‘.'

6,

o

= long-term fransmissivity |
= tested fransmissivity;
F5 = reduchon factor to account for intrusion;
FS¢r = reduction factor to account for creep;
FSzz =reduction factor to account for chemical clogging
F&: = reduction factor to account for biclogical clogaging; and
FS&: = reduction factor to account for clogging due to infiltration of fines.

(A&

The reduction factors FSs of 4. 0 was considered to account for potential clogging due ta infiltration of
fines. The other reduction faciors are not considered to be applicable to ClosureTurf and therefore.
were assumed to be 1.0.

386 %107
=708 cnvfses

S‘_I‘J

10x70%10x10x40

Step 2 - Convert the Transmissivity to Hydraulic Conductivity
& 7.09

Ka= = =21 49 cmfsec
Ta 033

Step 3 — Calculate the Average Hydraulic Head

Check if P(1-RC) > Ke

P(1-RC)=284 x 10" x (1 =85/100)=142x 10" crsec

This value is less than the permeability of the sand infill, which has a typical permeability in the
arderof 10° em/sec Therafore, the following eguation is used to calcuiate the hydraulic head.

P(1-=RC) x L(cosp)
kdISinm

The calculated hydraulic head is less than thi thickness of the internal drainage layer (T:), which is
0.-33cme

=01078cm=0042in

hﬂl-".ll- -
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Step 2 — Calculate the static and =sismicFS

Depth to water surface, dw=2.- h,, = 05-0.042= 0457 inch

Static Veneer Slope Stabil

S _ Melz —dy)) |
P'S.\h‘lhf = Ye 2¢ COS l‘jr yiags (1 ¥e % ) k’ m"ﬂtﬂﬂﬂ 186
k, 4 tan g

Seismic Veneser Slope Stability

For veneer stability analysis of ClosureTurf, the seismiccosflicient on the top of the landfill should
be used Therefore, using the seismic coefficient at the site and assuming 100 it of waste the
seismic coefficient at the final cover surface 1s estimated to be 0.10g.

a Z.—d,) .
FSeotmie ]ﬁ 7. cOSZff + tand (1 Y 7o ) kg tan ftand _1.98
' k, + tanff

SUMMARY AND CONCLUSIONS

The factar of safety against veneer stability was calculated for 2 2.4 horizontal to 1 vertical slope.
The computed factors of safely are equal to or greater than the target factors of safety of 1.5 for long=
term static conditions, and 1.0 for =2ismic conditions.
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PRELIMINARY SURFACE WATER MANAGEMENT SYSTEMS ANALYSIS

OBJECTIVE: Ewvaluzte surface water management system to beconstrucied as a part of the masier
plan design and verify the following: (1) the redeveloped discharge rates are compatible with the
predevelopment discharge rates, and (i) surface water structures meet minimum acceptable design
standards (1. e , ercsion prevention and flow capacity)

PROCEDURE: Standard surface water hydrology methods will be used to estimate run-off and
evaluate permanent surface water management features. The computer program “Hydraflow
Hydrographs®, which employs the modeling methods presenied in USDA-SCA Technical Releases
20 and &5, will be used to estimate run-off for both the predevelopment and post-developrment
conditions. Hydraflow, vanious technical reports, and applicable product design manuaks will be used
to evaluate the various permanent surface water management features.

METHOD: The surface water management system will be designed to centrol the runoff from the
25-year frequency, 24-hour duration storm event:

CALCULATICN SUMMARY:

Pond Calculations

1. Existing North Pond
The finai design condition for the andfill was usad to design the pond  Pre-developed information
was developed from existing canditions  In accordance with the detentien requirements, post-
developed flaw through the study point was designed not to exceed the peak storm rate for the 25-
year storms as based on the Soil Conservation Service (SCS) Hydrology for a 24-hour storm event
with a Type |l rainfall distnbution.

Detailed calculations for curve number caiculations follow for the pand. Hydraflow Hydrographs, was
used to craate the pre-developed hydrograph, create the pest-developed hydrograph, and to route
the post-developed hydrograph through the pend to creaie the outflow hydrograph. The cutput from
these calculations is provided at the end of this section.

The calculations demonsirate that the routed 25-year 24-hour sterm will require 12 680 cubic meters
of storage at elevation 111.21 m and the routed 100-year 24-hour storm will require 18,251 cubic
maters of storage at elevation 112 .37 m. The existing nerth pond has a capacity of 32 788 cubic
meters (Hydrographs pg 6 Pond Repert — Ex. Nerth Pond) at elevation 115 m, therefore, the pond
has adequate storage for the required routed flow and includes sediment storage.
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2. Existing South Pond
The hinal design condition for the landfill was used to design the pond. Pre-developed information
was developed from existing canditions.  In accardance with the detention reguirements, post-
developed flow through the study point was designed not to exceed the peak storm rate for the 25-
year storms as based on the Soil Conservation Service (SCS) Hydrology for a 24-hour storm event
with 2 Type |l rainfall distribution

Detailed calculations for curve number calculations follow for the pond. Hydraflow Hydrographs, was
used to create the pre-geveloped hydrograph, create the post-developed hydrograph, and to route
the post-developed hydragraph through the pend to create the cutflow hydrograph. The output from
these calculations s provided at the end of this section.

The calculations demanstrate that the routed 25-year 24-hour storm will require 11,222 cubic meters
of siorage at elevation 11756 m and the routed 100-year 24-hour storm will require 16 152 cubic
mieters.of storage at elevation 112.29 m. The existing north pond has a capacity of 22 157 cubic
meters (Hydrographs pg. & Pond Repoart —Ex. South Pond) at elevation 121 m, therefors, the pond
has adeguate storage for the required routed flow and includes sediment storage.

Bench Capacity

The hinal design condition for the landfill was used to design the benches_ At the worst-case
scenario, the peak flow at the bench for 25-year 24-hour storm was 15.9 cfs. The design capacity for
the bench, based on the calculation from Hydraflow Express, was 169 2 cfs. Therefore, the bench
has adequate capacity for the required flow Please see the attached Hydraflow Hydrographs and
Express reparts.

Downchute Capacity

The final design condition for the landfill was used to design the downchutes. At the worstcase
scenario, the peak flow at the downchute for 25-year 24-hour storm was 22 7 cfs The design
capacity for the downchute, based on the caiculation from Hydrafiow Express, was 568 2 cfs
Therefore, the downchute has adequate capacity for the required flow. Please see the attached
Hydraflow hydrographs and Express reports

Top (V) Ditch Capacity

The final design condition for the landfill was used to design the top ditch At the warst-case
scenario, the peak flow at the top ditch for 25-year 24-hour storm was 24 17 cfs. The design capacity
for the top ditch, based on the calculation from Hydraflow Express, was 140.7 cfs. Therefore, the top
ditch has adequate capacity for the reguired flow. Please see the attached Hydraffow Hydrographs
and Express reporns.

SARGE= )



Preliminary Closure Design

Toa Alta Landfl Revision 0

October 2023

Bo Ditc [=

The final design condition for the landfill was uzed to design the bottom ditch. At the worst-case
scenario, the peak flow at the bottom ditch for 25-year 24-hiour storm was 81.32 ¢fs. The design
capacity for the bottom ditch, based on the calculation from Hydraflow Express, was 857 12 cfs
Therefore, the bottom ditch has adequate capacity for the required flow. Please s=e the atiached
Hydraflew Rydrographs and Express reports
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PRELIMINARY FINAL COVER (CLOSURETURF®&) SYSTEM INFILTRATION ANALYSIS

OBJECTIVE: Evaluate the rainfall infiltration through the final cover ClosureTurf® system and verify
the hydraulic efficiency of the existing landfill bottom layer.

PROCEDURES: Modeling of the infiliration through the proposed cover system and waste layers will
be camied out using the Visual HELP program by Schlumberger Water Services, based upon the
onginal Hydrologic Evaluation of Landfill Performance (HELF) model, developed for the USEPA by
Schroeder et al 1894,

ASSUMPTIONS: The assumptions of cimatic and matenial data to be used for HELP analysiz will
be based en the propesed cover design and lecal conditions. [t 1s- anticipated that the final cover
system will be extremely effective in minimizing mfiltration into the waste Typically, we would
anticipate a 99% hydraulic efficiency for the proposed cover system

CALCULATION SUMMARY: Final cover infiltration modeling for the Toa Alta-Landfill was estimated
using the HELP model

The results of the HELP model was utilized to demonstrate that very little accumulated leachate will
penetrate the existing landfill bottom [ayer afier 50 years.

The following are the liner system and input parameters usad in the HELP modal runs
The final cover system 12 assumed to be a Closureturf synthetic cap:

FINAL COVER SYSTEM WITH EXISTING LANDFILL BOTTOM

» Thetop Layer 1.1 is afine sand layer

= Layer 12 isa geocomposite drainage net

« Layer1 2= a 50-mil Agru Super Gripnet LLDPE structured geomembrane

= layers 1.41tc 115 are alternating intermediate cover and municipal sclid waste layers
« Layer 1.16 is a Z-foot-thick clay layer (2x10¥ cmisec permesability)

INPUT PARAMETERS
« Toa Altz, Puerto Rice was usad for the default climatology
«  The refuse in the madel was typical solid wasie.

CONCLUSIONS

The results of the HELP mode! for the standard base liner system indicate that only 227 cubic feet or
1,700 gallens of accumulate leachate will penetrate the existing bottom layer after 50 years.
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1. Profile. CT 50yr

Model Settings
[HELA] Caze Saitings
Barameter Value Linits
Hunaff Method Model caiculated i)
Initiai Moisture Sstiings Modz! calculsted =)

(HELS) Surface Waler Seffings

Parsmaier Value Unils
Runoff Area 100 5
Vepetation Class (Zood stand of grass £
Profile Structure
Layer Top [ ft} Bottom | i) Thickness { i
= i
L y Fine Sand 526 05407 525 0107 0020
Low Density Folyethylena (LOPE) S22 SRR S50
r = -y,
Siity Loam 525 8855 524 25965 1. 5000
¥ r
Nt T — 524 4855 493 4885 25 G100
Silty L 7 405 4985 4554555 TRGE
e
Municipal Waste (312 kg/cub.m8 4?&.49&5 AT3- 4085 250000
Silty | 3 47340400 472 4507 1.0000
Municipal Wasi= {312 Kaicub,mi7 372 4890 4474950 25 000
Silty Loam2. 44?-{-99':_5 445 4805 14060
Municipal Waste (312 kg/cub.mis 4459955 e A i 2500
5
Sifty L & 424 5600 mﬁ.ﬂﬂ-& 1.0000
Municinal W (312 kg i 4205400 3355000 25,0000
Silty 1 1 384 0065 383 9985 1.00040
Municipal Wasts (312 kglcub.m] 040090 372.0000 120000
Siity Clay AT200050 IO 0008 2.0G00
1.1. Layer. Loamy Fine Sand
Top Siops Lenglh 4009066
Eattom-Slope- Lepgih! 4000000
Top Sipps: 40 0000
Boftom Slope -~ 40,6000
HELP Viértiza! Serc Laver Seramaiens
Parameter Value Unitz
tobsl porosity 0.457 {volivel)
field capacity 0.131 {voliv)
wilting point 0053 [wadival)
sathydr.conductivity 1E3 femissc)
subsurface infiow 1 (mmiyeat]




1.2. Layer. Drainage Net (0.5cm)

Top Slope Leaglh: 400.0000
Eotiom Soge Length 400 0000
Top Slope: 40 0040

Baotiom Shope: 40.0000

(HELS] Cemertiies arst Goonsis Famamelsrs

Paramaier Value Units-
total porosity &85 fwoifead)
field capacity o0 {vodfwol)
wilting point 0GOS (velive)
sat hydr.conductivity 10 (ePnizse]
subsurface imfiow 0 (T ESt )

1.3. Layer. Low Density Polyethylene (LDPE)
Top Stops Lengfh 2000006

Eollom Skope Lengih, 4000000

Top Siope: 400000

Eoftom: Sfope - 40,0000

THELP} Geomambrara Liner Parsmelers

Farameter Value Linits
st hydr.conductivity 4E-13 (cmizas)
pinhoie density 2 iBar

instaliation defects = {#ha)
placemant quality 4 -}
| peotextile tranamissivity a (em2fsae)
1.4. Layer. Silty Loam
Top Siops Length: 440-0000
Battom Slope:Length 0 6000
Top Slope: 30 00ED
Eotiom Sloge 40 6000
[HELE! Vertiesi e Layer Faramsiers
Parameler Value Uitz
Iotal poroaity = Tonlival)
ficid capacity 0Za4 {vodfwol)
wilting point & 235 [
st hydr.conductivity 1864 {cmizas)
subsurface inflow o [rmyEat
1.5. Layer. Municipal Wasre (312 kg/cub.m)9
Top Stops Lengfh 400,060
Eottom Sfope Lepath; 400, 0000
Top Slops: 40 0060
Boftom Slope: 25800
[HELE] artical Sem L) er Seram=iem
Barameter Value Linits
total porosity oe71 Tvolfvol)
Feld capacity 0252 {volivel)
walting point 07T (volfval]
sathydr.eonduciivity 0001 {emis=z)
subsurface infiow 14 (mmyes




1.6. Layer. Sifty Loam7

Top Slope Leaglh: 400.0000
Boliom Sloge Length. 400 2000
Top Slope 2.5000

Botiom Stope - 2 5000

(HELS) Vertizs! Pero- Layer Parametans

Paramaier Value Units-
total porosity 501 fwoifead)
field capacity 0254 {vodfwol)
wikting paint 0133 (velive)
sat hydr.conductivity 1.BE4 (ePnizse]
subsurface imfiow 0 (T ESt )
1.7. Layer. Municipal Waste (312 kg/cub.m)8

Top Stops Lengfh 2000006
Bollom Skope Lengih, 4000000
Top Siope: 25000
Boftom: Sfope. 25800
THELP] Vierlicsl Pers. Eayer Feramstiers
Barameter Value Linits
total porosity [EE T ivodfeol)
field capacity &332 [woifead)
witting point FovT (vodfwol)
sat.hydr.eonductivity 001 {emisee)
subsurface inflow L] [mmAesl]
1.8. Layer. Silty Loam3
Top Siops Length: 400-0000
Battom Slope:Length 400 9000
Top Slope 2-5000
Baofiom Slope 2 5000
[HELE! Vertiesi e Layer Faramsiers
Parameler Value Uitz
Iotal porosity Y Tonlival)
ficid capacity 0Za4 {vodfwol)
wilting point & 235 [
sethydr.conductivity 1.5ES {cmikzse]
subsurface inflow i [rmyEat
1.9. Layer. Municipal Waste (312 kg/cub.m)7
Top Stops Lengfh 400,060
Eottom Sfope Lepath; 400, 0000
Top Stopes: 2 5000
Boftom Slope: 25800
[HELE] artical Sem L) er Seram=iem
Barameter Value Linits
total porosty GaTi Tvolfval)
field capagity 0252 {volival]
walting point 07T (volfval]
sathydr.eonduciivity 001 fermises)
subsurface infiow 14 (mmyes




1.10. Layer. Sifty Loam2

Top Siope Lenglh 4000000
Boliom Sloge Length 3002000
Top Slope 2.5000

Botiom Stope - 2 5000

(HELS) Vertizs! Pero- Layer Parametans

Paramaier Value Units-
total porosity 501 fwoifead)
field capacity 0254 {vodfwol)
wilting point 0133 (velive)
sat hydr.conductivity 1.BE4 (ePnizse]
subsurface imfiow 0 (T ESt )
1.11. Layer. Municipal Waste (312 kg/cub.m)5

Top Stops Lenghh 300 0006
Bollom Skope Lengih, 3000000
Top Siope: 25000
Boftom: Sfope. 25800
THELP] Vierlicsl Pers. Eayer Feramstiers
Barameter Value Linits
total porosity [EE T ivodfeol)
field capacity &332 [woifead)
witting point FovT (vodfwol)
sat.hydr.eonductivity 001 {emisee)
subsurface inflow L] [mmAesl]
1.12. Layer. Silty Loamé
Top Siops Length: 300: 0000
Battom Slope:Length 300 9500
Top Slope 2-5000
Baofiom Slope 2 5000
[HELE! Vertiesi e Layer Faramsiers
Parameler Value Uitz
Iotal poroaity = Tonlival)
ficid capacity 0Za4 {vodfwol)
wilting point & 235 [
st hydr.conductivity 1864 {cmizas)
subsurface inflow i [rmyEat
1.13. Layer. Municipal Wasre (312 kg/cub.m)4
Top Stops Lengfh 300.0606
Eotiom Slope Length: 300, 0000
Top Stopes: 2 5000
Boftom Slope: 25800
[HELE] artical Sem L) er Seram=iem
Barameter Value Linits
total porosity oe71 Tvolfvol)
Feld capacity 0252 {volivel)
walting point 07T (volfval]
sathydr.eonduciivity 001 fermises)
subsurface infiow 14 (mmyes




1.14. Layer. Sifty Loam1

Top Siope Lenghh: (0000
Baotiom Slope Length 3002000
Top Slope 2.5000

Salfom Shope 2 5000

(HELS) Vertizs! Pero- Layer Parametans

Paramaier Value Units-
total porosity 501 fwoifead)
field capacity 0254 {vodfwol)
wikting paint 2135 (vl
sat hydr.conductivity 1.BE4 (ePnizse]
subsurface imfiow 0 (T ESt )
1.15. Layer. Municipal Waste (312 kg/cub.m)

Top Stops Length 0 0000
Eollom Skpe Lepgih 00000
Top Siope: 00000
Boftom: Sfope . F.0000
THELP] Vierlicsl Pers. Eayer Feramstiers
Barameter Value Linits
total porosity [EE T ivodfeol)
field capacity &332 [woifead)
witting point FovT (vodfwol)
sat.hydr.eonductivity 001 {emisee)
subsurface inflow L] [mmAesl]
1.16. Layer. Silty Clay
Top Siope Length: 0.6000
Botiam Slope’l ength 0 HHD
Top-Slope: 00000
Eoliom Sloge 0.0000
[HELE] Batrisr Saff Liner Parsimeters
Parameler Value Uitz
totsl porosity 0470 (wnlival)
ficid capacity @371 {vodfwol)
wilting point 2251 [
st hydr.conductivity 2oES {cmizas)
subsurface inflow i [rmyEat




Annual Totals volume (ft3)

Year-1

Year-10

Year-30

Year-5

Precipitation ({3}
Runoif (i3]
Lateral drainage
collected from Layer
2 (T3}
Percolation or
leakance through
Leyar 3 ({f3)
Parcolation or
ieakance through
Layer 16 {3

1.0716E+835
2 1BE=05
T.072E-N

4 3925k +02

4. J006E+(Z

1 PITOE+S
25100F+05
03870

35230E 12

3 93TeEHD2

1.6E54F+0n
2NTI2EHDS
T1GTsE

4 ZENEHZ

4 2T25E+02

1 1385E+06
337 10E+05
5 E244E-D1

3703502

1.0974E+02

(confinusd)

Toial

Precipiiaton (T3]
FunadT {it3)
Lateral drainage
collecied from Layer
2 {Tt3)
Percoiation or
leakance through
Layer . (fi3)
Percolation or
leakance through
Lsyar 16 [{i3)

5. 6006C=07
LIHE-DT
38215

2IHriE=0L

2 FniE=04

Year-1

Year-3

Year-4

Percolation or
leakance through
Layer 16 {3

& 330eE+HI2

A Jd0E+02

53040E=-62

{earnini=al

Year-5

Year-o

Year-7

Year-g

Percoiation oF
leakance throagh
Eayer 16 (ft3)

4 FaTeE-R

L e HE+2

F4042E 52

4 1061E-62

(ecriirpd)

Year-5

Year-10

Year-11

Year-12

Pemcolation or
leakance throagh

Layer 16 (f3)

A NSTOED

3 SFTREHE

EX Tl S e

3 A0EE-G2

feonTiini=a)

Year-13

Year-14

Yesr-15

Year-16

Percolation of
legkance through
Layer 16 (i3]

G 1E2E2

4.a765E+02

4 8335E+02

2.0745E+G2

(eondinued)

Yeari7

Year-i8

Year-18

Year-20

[Percolation or
leaksnce through

Layer 16 [fi3)

0 EHG2

S 0504E+02

38243000

JETESE-E2

(confinusd)



Year-#1 Year-22 Year-23 Year-24
Parcolstion or 4 253TE-D2 4 ZR40E+D2 3 ZFASE 02 JATISE=02
leakance through
Layer 16 (fi3)
[eantnuped)

Year-i5 Year-4o Year-27 Year-26
Percolation or 0339E+2 S30ATEAZ 4 4005E+02 4 3502F02
leakance through
Layer 16 (i3
{earnini=al

Year-28 Year-2 Year-31 Year-22
Percolation or IERPREAD 4 2TPREHZ2 4 4045F .52 8 1562E=32
leakance through
Layer 16 (fi3)
(e}

Year-33 Year-4 Year-35 Year-36
Femolation or 3 THRSESDD 4 4400F+02 4 4336EH2 4 f345E-G2
leakance through
Layer 16 (i3]
feonTiini=a)

Year-37 Year-38 Yesr-38 Year-40
Fercoiation or 4 233E=02 4 S3ETE+Z S:EDaE=0Z SE2RGE+I2
legkance through
Layer 16 (fid)
(eondinued)

Year-1 Year43 Year-43 Year-44
Fercolation or 4 BI6TED2 4 4126E+02 3 I40BEHZ 5 1910E-0G2
leaksnce through
Layer 16 (ft3)
(canfinuEsd)

Yeards Year46 Yeor-47 Year48
Percofation or b 2 550900 3.63506+E2 S54736E=0Z
lealeance through
Layer 18 [fi3)
(Eouiinimn)

Year40 Year-50. Total
Farcoiation or 4 4P4IF 07 3 69ME+DD 2 28T0E=D3
leakance thraugh
Layer 16 (fi3)
Peak daily values

Ratz Valume Day Year

Pafcoiation or 2.858TE D4 B HITEEHDD =9 Z

leakance through
Layer 18




Preliminary Closure Design

Toa Alia Landfll Revision 0
Cetobear 2023

PRELIMINARY LEACHATE INTERCEPTOR COLLECTION PIPING AND STORAGE CAPACITIES
OBJECTIVE: EZval|uates the capacity of the l2achate Intercaptor collection system plping and storage tank.

PROCEDURES: The Hydrologic Evaluation of Landfill Performance (HELF} model, developed by US EFA, will be
utifized along with standard principles of pipe sizing design.

ASSUMPTIONS: The following assumpticns will be made in support of the leachate collection system sizing:

* leachate collection area from Preliminary Closure Design; and

*  peakinfiltration values will be used to assist with sizing the leachate collection pipe and storage tank.

LEACHATE COLLECTION LINE AND STORAGE CAPACITY

The HELP model run for-a final condition is considerad as supporting design data used for the 4-inch leachate
interceptor collection pipe calculation included at the and of this section, The partinent data from the HELP
mode! resuls (follewing this narrative) is that the pesk daily leachate valume is 8.937 cubic feet per day, or
0.0001 cubic feet per second (cfs) for the area draining to the toe drain under proposed CicsureTurf area of
£.5 acres:

COLLECTION PIPE CAPACITY

Peak daily flow fram HELP: 0.0001 o=
The d-inch HOPE at minimum 2% slope has the following capacity:

0 =(1488M)*A*R*°"S™? wheren=001Zand S =002
2 =(1435/0.012)"0 067270 .3011"0.1414 = 0 46 cfs

Therafore, the 0.46 cfs capacity of the 4-inch collection |ine is greater than the 0.0001 cfs peak flow to the line.

LEACHATE STORAGE TANK CAPACITY

Again, HELP madal runs presanted previously ara used te verify sizing of the leachate storage tank. Assuming
the peak annual total volume from the HELP maodel output in year 32, the pesk monthly volume @n e
caleulated a5

{616 cubic fest)/ 12 menths * 7.481 gal/cubic foot = 384 gallans per manth

This iz very conservative as jt represants a peak flow from the 8.5 acres of ClesureTurf area.

The suggested minimum tank size should have a capacity of 1,000 gallens: Therefore, the tank can provide
2.6 manths of storage at peak estimatad |2achate flow,

Fage 1

SARG=



Preliminary Closure Design P
Toa Alia Landfll Revision 0
October 2023

PRELIMINARY LEACHATE PUMP STATION PUMPING CAPACITY

OBJECTIVE: Evaluzte the pumping capacity of the leachate interceptor pump station

PROCEDURES: Utilize calculation of tetal dynamic head (TDH) curve pletied on manufacturers
FPump Curve.

TOTAL DYNAMIC HEAD (TDH) ALTERNATE 1 TANK LOCATION

From the dezign plan far the Alternate 1 tank location. assumptions are made for static head TDH
15 caicuiaied for selecied flows between 2 gpm and 20 gpm assuming a2 pipe condition of old steet

Top purmp siztion 2 115 m of 374 7L assumes Sump pume a& 36471 fermin Z tank base 1405 mar 357 I :3zsume inie! io lank sl 457 A

105 fiim 24" differeniial elevallon 103 i

FLOW, opm.  TDH fi{®) Tota TRH
g 103.3 103.3
5 1644 1644
10 105 1 1351
15 1123 11358
| 1214 121 .4
A TDH curve is plotted:
125 -
£20 A
— 1 _/r |
115
=110 I '/',-ff‘ :
T M I S
105 - |
tuﬂ ] ]
I 1
a0 - L
2 5 M 15 20
Flow,gpm | —e— &l ] fank -ieachate. |

PUMP SELECTION AND DUTY POINT - ALTERNATE 1 TANK LOCATION

Assuming the use of GunnCao P2K-25 sernes Sidesloper™ Leachate Pump, a the TDH curve is
plotted against P2K-25 models as shown on the following page

The suggested duty point fer Alternate 1 tank lecation based upon the assumptions 1s 15 gpm @
112 ft TDH for 2 P2K 25.5 madel pump.

2ARG= Fegen



Preliminary Closure Design

Toa Alia Landfll Revision 0
Cetobear 2023

TOTAL DYNAMIC HEAD (TDH) ALTERNATE 2 TANK LOCATION

From the design pian for the Alternate 2 tank localion, assumptions are made for static head TDH
iz calculated for selected flows between 2 gpr and 20 gpm assuming a pipe condition of old steel

Top pump station 3t 115 m o 374 fi assums Sump pure at 364 i lsrmin altank bass 115 m o 374 7, assume ikt b tank 5 3834 1)

238 ftfm 2747, differertiztelevation 20 i

FLOW, gom TDH, fi{Z) Totai TOH fi
2 ) 20
5 203 203
10 211 21.1
15 24 24
0 24 24

PUMP SELECTION AND DUTY POINT - ALTERNATE 2 TANK LOCATION

A much different pump would be needed forthe Alternate 2 tank location and would nesd be
determined from research of different pump suppliers

2ARG= 25 5



GunnCo Pump & Control Inc.
Sidesloper““‘ Leachate Pumping System

A
- “Higher head madsls avallable upon reguest
| FIEas g = E e
0 | -
_ %‘ 1 Alternate 1 tank ||
3 | +-lDcation, sump pump
= -__'-'_""'-- 5§ ray
S o PSS I_E_JH i ]|
%
=
==
eI Vi1
<
'é
i
! L] Suggested duty poini 15 9p
@ 112 § TDH, P2K 25 5
5 n ] in 15 ?II'I A - '1.!.1 - %
FLOWBATE (2P
Model Max. H.P. Est. Max. Pump Discharge  Est Length Carrier
Weight™ Dia. Size Pump & Model
Motor="
P2K25 37 05 25.0 Ibs. 4" 1.5 1947 Ad
P2K254* 075 | 2701bs. 4 1 @ 208 Ad
PZK235 075 234 bs. 4 1.5° 218 Ad
P2K25.6" 1.0 290 1Ibs. 4" 1.9 231" Ad
P2K257 1.0 2a2lbs 4" 1.9 241 A4
P2K25. 8* 15 30.0 Ibs. 4" 1.5° 263" B4

ad Prefered Models.

= Estimated pump with singie phase motor. Add esiimate of 51bs. per foot for cable and discharge
piping
Length 1s based on bare pump and single phase motor. Does not include camer orany fithngs

E = =

GunniCa pumps are provided with male cam-lock discharge fitting unless specified other See Whesled Carrier
Dimension sheet= for additional mformation

Curves are based on stainless steal with Teflon® bearing and seals



SECTION 3

Toa Alta Preliminary Closure Design Drawings
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NOTE:

THIS PRELIMINARY CLOSURE DESIGN [DRAWINGS AND ASSOCIATED PRELIMINARY DOCUMENTS AND
CALCULATIONS) SHALL NOT BE CONSIDERED FINAL DESIGN AND SHALL NOT BE USED FOR CONSTRUCTION.
THE PURPQOSE OF THE PRELIMINARY CLOSURE DESIGN IS TO MEET REQUIREMENTS OF THE ULS. DISTRICT
COURT FOR THE DISTRICT OF PUERTQ RICO, STIPULATION AND PRELIMINARY INJUNCTION ORDER, CIV. NO.
3:21-01087-DRD AND TO PROVIDE A BASIS FOR FINAL DESIGN AND CONSTRUCTION DOCUMENTS FOR
FINAL CLOSURE OF TOA ALTA LANDFILL. THE PRELIMINARY FINAL CLOSURE GRADES PRESENTED HEREIN
ARE BASED ON ASSUMED SUBSURFACE CONDITIONS, EXISTING TOPOGRAPHIC SURVEY, AND GENERAL
LITERATURE REGARDING THE GEOLOGIC CONDITIONS. FINAL DESIGN MAY REQUIRE DRILLING, LABORATORY
TESTING, AND OTHER MEANS OF DETERMINING SITE SPECIHC SUBSURFACE CONDITIONS FOR USE IN
GEOTECHNICAL GLOBAL STABILITY CALCULATIONS FOR PROPOSED FINAL CLOSURE GRADES TO MEET
REQUIRED FACTORS QF SAFETY FORSTATIC AND SEISMIC CONDITIONS.
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7.1 OVERVIEW

Thiz Construction Quality Assurance (COA) Plan defines the Roles and
Responsibilities of the entities involved In gquality contral (QC) and quality
assurance (@A) activities dunng Final Closure of the Municipality of Toa Alta (MTA)
Landfill (referred to as the Project’ in the remamnider of this document),

CQA iz applicable 1o all natural and geosynthetic conmponents that might normally
be uzed in the construciion and closurs of waste contzinment facilities, eg., inliner
systems, fluid coltection and removal systems, and cover systems. In addition, it
alzo encompasses the anallary construction activities during consiruction, g,
drainages features, access roads, and temporary dewatenng faciliies. Moreover,
this gudance document also describes the mmimum requirements for
documeniation and certiication for the Project

THIS PRELIMINARY CLOSURE DESIGN (DRAWINGS AND ASSOCIATED PRELIMINARY
DOCUMENTS AND CALCULATIONS) SHALL NOT BE CONSIDERED FINAL DESIGN AND
SHALL NOT BE USED FOR CONSTRUCTION. THE PURPOSE OF THE PRELIMINARY
CLOSURE DESIGN IS TO MEET REQUIREMENTS OF THE U.S. DISTRICT COURT FOR THE
DISTRICT OF PUERTO RICO, STIPULATION AND PRELIMINARY INJUNCTION ORDER. CiV.
NO. 3:21-01087-DRD AND TO PROVIDE A BASIS FOR FINAL DESIGN AND CONSTRUCTION
DOCUMENTS FOR FINAL CLOSURE OF TOA ALTA LANDFILL.

1.2 SCOFPE

COA services will be provided by a consulting engimeenng firm, reporting te the
Owner, specializing In the inspection and testing of solls and geosynthetics. The
scope of the CEA Plan includes:

» defining the gualifications and responsibilities of the CQA Consultant
overseeing the construction actvities;

= establishing procedures for construction documentation; and

= establishing procedures for providing final decumentation for the venfication
of the overall construction conforming to the Construction Drawings,
Techinical Specifications, approved design changes, and other relevant
design documents (collectively referred to as "Construction Documents” in
the remainder of this document).

Fage 7
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21 CONSTRUCTION QUALITY ASSURANCE AND CONSTRUCTION QUALITY
CONTROL

In the cantext of this document, construction guality assurance and construction
guality contral are defined as follows:

2 1.1 Construction Guality Assurance (CQA) — A planned and systematic patiem of
actions taken by an organization to vernfy that construction matenals and/or
services achieve compliance with techmcal, contractual, and regulatory
requirements. This generally involves observation, review of submitted test
resuits by others, and conducting independent tests to verify conformity of
the various components of the Project with the requirements of the
Construction Documents,

2 1.2 Manufacturer Quality Control/Construction Quality Control (MQTC/CQC) - A
planned system of acbons taken by the Confracior. Manufacturers of
Installers © monitor, check, and control the quality of their own work (varify
that they are supplying materials and providing the workmanship as required
by the Construction Documents). Sometimes the CQC services may be
performed “in-hiouse”, and other times CQC services are subcontracted to
an outside consuitant hired by the Contractor MGC refers ta QC functions
performed by manufacturers, and CQC refers to QC functions pedormed by
construction contractors and installers.

22 CONFORMANCE TESTING AND PERFORMANCE TESTING

In the cantext of this document, conformance testing and performance testing are
defined as foliows:

2 2 1 Conformance Testing — Testing performed to evaluate whather a construction
matenal (e.g , soil, aggregate, or geasynthetic) to be used on the Project
possesses properttes and charactenstics that are in conformance with the
specified parameters. By definition, conformance testing is conducted before
a maienal 1s installed

22 2 Performance Testing — Testing performed on 2 cempleted work product to
evaluate whether the eonstiuction miaterial (eg, sol, aggregate, or
geosynihetic) as- constructedfinstalled possesses properties  and
charactenstics that are in cenformance with the -speched performance
parameters and work product acceptance critena.
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31 GENERAL COA ORGANIZATION CHART
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32 CQACONSULTANT
321 Defintian

The CQA Consultant is the party retained by the Owner responsible for
performing CQA activities as described in this CQA Plan. The qualifications
and respensibilites of the COA Consultant are descrnibed below. Resumes
and qualifications including experience with projects of similar type, size,
and complexity will be provided to the Owner for their review and approval

322 Qualifications
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The CQA Consultant will:

« have specialized experience in the désign of ges-environmenial
infrastructure involving earthwork, waste matenals management.
geosynthebcs and piping mstaliations, project-site water management,
revegetation. containment (lining) systems, and final cover system
design, and CQA of these compoenents.

* possessthe equipment, personnel and licenses necessary to conduct
the manitoring and testing required by the CQA Plan and the
Construction Documents.

« be expenenced in the review of Contractor submittals for conformance
with the Project requirements and n the re=olution of non-
confarmances. and

« be expenenced in the preparation andlor review of CQA
documentation including COA plans, field documentation, field testing
pracadures, labaratory testing procedures, technical speafications,
technical drawings. and CQA certification reports.

The COA Consultart organization will be led by the COA Cerfifying
Engineer, who will be a Professional Engineer registered to practice in the
Commenwealth of Puerio Rico The CQA Site Manager will be the on-site
representative of the CQA Consultant and will have expernence in
construction activities required for the Project.

323 Responsihilities
The CQA Consultant will be responsible for

¢ reviewng the Construction Documents prior to the start of the
censtruetion

« monitoring the comphance of construction maiernals and
manufacturad products (e g., geosynthetics) delivered te the site with
the MGG submitials and confaermance reguirements and/or shop
drawings previously reviewed and approved by the Design Engineer,;

«  nionitoring and decumenting that the Contractor's construction
methods and workmanship are perfarmed in accordance with the
Construction Documents;

« performing on-site field and/or laboratory QA verification lesting,

Fage 10
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«  maintaining calibration certificates of fisld-testing equipment in the
COA Consultant's on-site project file:

«  reviewing feld and laboratory MQC test resuits in a timely manner so
as to naot impede or delay construction activities; and

« promptly notifying the Owner of any nonconformances of the
Contractor's work with any requirements of the Project, including
those requiremants related to the prompt dalivery of MQC results to
the CQA consultant.

The specific duties of the individual CQA personnel are discussed in the
following subsections

323 1 CQA Certifying Enginest

TT'IE COA Cerlifying Engineer,
He/she must be a Puerto Rico Licensed Professional Engineer

« revieiws the Construction Documents,

« attends scheduled meetings related to Project construction
guality activities;

« admunisters the CQA program (l.e., assigns and manages all
on-site CQA personnel, reviews all field reparts, provides
engineenng review of all COA-related activities);

« provides quality control of CQA documentation;
« reviews and documents changes to the design during
construction; and
« prepares and seals the final CQA Certification Report.
3.2 3.2 CQA Site Manager
The COA Site Manager.

« serves as the on-site representative of the CQA Consultant,

« familianzes zll COA fisld technicians with the site,
Construction Documents, and the CQA reguirements,

« manages the daily activities of the CQA field technicians;

« atiends regularly scheduled COA-related meetings on-site;
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« rRviews the ongeing preparation of the construclion recard
drawings;

o reviews test results, certifications, and decumentation provided
by the Contracior, Geosynthetics Manufacturer, and Installer
and makes appropnate recommendations,

+  reviews the CQA field technicians® gaily notes and logs:
« prepares a daily repon for the Project
« oversees the collection and shipping of laboratory test samples,

« reviews the results of field and laboratory testing and makes
appropriate recommendations;

» reparis any unresolved deviations from the CQA Plan and
Construction Documents to the Owner and COA Certifying

Engineer;
« @ssists with thie preparation of the final CQA Certification Repart,
« reviews the Geosynthetics MQC documentation: and
« performs duties of CUA figld technicians, as needed
3.2 3.3 CQA Field Technicians
CQA field technicians:

« monitor matenal stockpiles for any detenoration of matenals;

«  monitor surface-water drainage in the areas of soil and
geesynthetic matenal stockpiles,

«  monitor and test earthwork placement and compaction
operations:

«  monitor the unloading, storage, and on-site handling of the
geocsynthetics,

«  monitor geosynthetic matenal deployment and
instailation operations;

«  mionitor geasynthetic repair aparations,
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«  assist with the collection and shipping of laboratory test samples,

- document any on-site activities that could result in damage to
the soils or geosynthetic components of the construction and
repart them as soon as practical to the COA Site Manager,

« prepare notes and logs, and
« report problems to the CQOA Site Manager.
33 CQA EARTHWORK LABORATORY
331 Defmitian

The COA Earthwork Testing Laboratory (COA Earthwork Laboratory) is a
party of the CQA Consultant and will be responsible for conducting CGA
geotechnical laboratory testing in accordance with standards referencad In
the Construction Documents and this CQA Plan. The festing results
generated by the CQA Earhwork Laboratory will be used by the GQA
Consultant to venfy compliance of the earthwork with the Construction
CDocuments and this COA Plan.

332 Quslifications

The CQA Earthwaork Labaratory will e experienced in testing of soils using
methods in accordance with Amernican Society of Testing and Matenals
(ASTM) and other apphcable soil test standards and holding appropriate
and current industry cartification(s)accreditation(s) The CQA Earthwork
{ aboratory will be capable of prowiding test results within a maximum of
seven () working days of receipt of samples, except for those tests that
require longer to perform, and will maintain that capability throughout the
duratian of the earthwork construction
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Prior to construction, the CQA Earthwork Laboratory will be required to
submit their qualfications and QANIC procedures to the COA Consultant
and the Owner for review and commerit

34 COA GEOSYNTHETICS LABCRATORY

341 Definition

The CQA Geosynthstics Testing Laboratery is a party of the CGQA
Consultant and will be responsible for conducting tests on samples of
geosynthetic materials used in the construction In accordance with
standards referenced in the Canstruction Documents and this. CQA Plan
The testing results generated by the CQA Geosynthetics Laboratory will be
used by the COA Consultant to verify compliance of the gegsynthetic
matenals with the Construction Documents and this CQA Plan

342 (ualifications

The CQA Geosynthetics Laboratory will be currently accredited by the
Geosynthetic Institute (GSI) under their Geosynthetic Accreditation
Institute- Laboratary Accreditation Program (GAI-LAP), be approved by the
Certifying CRA Engineer and the Owner and have expenence in testing
geosynthetics to be used for the Project The COA Gepsynthetics
L sboratory will be familiar with ASTM and other applicable geosynthetic
test standards The COQA Geosynthetics Laboratory will be capable of
providing destructive test resuits for geomembrane fisld seams within 24
hours of receipt of samples and will maintain that capatility throughout the
duration of geosynthetic matenial installation.

Prior to construction, the CQA G&osynmatmﬁ Laboratory will be required to
submit thewr qualifications and QA/QC procedures to the CQA Consultant
and the Cwner far review and comment

35  DEGSIGN ENGINEER

The Design Engineer is the engineer-of-record under whose direction the design
of the Proiect was prepared. The Design Engineer will be a Professional Engineer
registered in the Commonwealth of Puerto Rico. The Design Engineer will be
responsible for:

= approving all design and specification changes and making design
clarifications that may be required during construction;

= assisting the Censtruction Manager in reviewing and approving the
Contractor's shop drawings and subrmitials, as necessary,
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= perindically visiting the site during construction and atiending the project
coordination meetings, as required, to vernfy conformance with the
Construction Documients and this CQA Flan and

» discussing and interpreting all elements of the design and having the
autherity to recommend changes or medifications ta the Constructien
Documents for approval by the Owner and the Puerto Rico Department of
Natural and Environmental Resources (DNER), as required

The CQA Consultant and Design Engineer may be from the same organization,
36 SURVEYOR

The Surveyor Is the party acceptable to the Owner and retained by the Contracior
who will be responsible for performing surveying activities and issuing survey
products in accordance with the Construction Documents. and for signing and
sedling the consitructon survey record drawings. The Surveyor will be a
Commonwealth of Puerio Rico licensed Professional Land Surveyor, with
personnel experienced in the provision of surveying services and their detailled
documeniation. The Owner may also retain a third-party surveyor, having similar
gualifications. to perform verification surveys

37 CONSTRUCTION MANAGER

The Project Construction Manager (PCM), hereafter referred to as simply the
Construction Manager, 1s an individual, appointed by the Owner, whao will serve as
the owner's representative and wha will be responsible for overall managerment of
the construction Project The Construction Manager will give direction to the
Contracior. The CQA Censultant will prowide the Coenstruction Manager with
notifications, repors, and nionitoring logs as reguested.

3.6 CONTRACTOR

The term “Contractor” refers to the General Contractor (1.2 the Prime Contracter)
who is retained by the Cwner to-closure construction: In general, the Contractor will
be responsible for furnishing and nstaling matenals in- accordance with the
Construction Documents (unless certain items may be procured and/or installed
under separate contracts with or on behalf of the Owner). In this role, the Contractor
will be responsible for eartiwork activities, installation of lined cells and their
leachate management systems, installation of the final cover system, and
constructing associated surface water management features and other refated site
work The Centractor may subcontract with varous parties to conduct cariain
portiens of the Project (eg, geosynthetic Installer(s)). The Owner will select a
Contractor qualfied for this Project through expenence- constructing projecis
involving similar work elements. and with personnel and equipment availability as
needed to execute a project of this magnitude.
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As set forth in the Construction Documents, the Confractor will prepare various
Work Plans for approval by the Owner. Dunng construction, the Contractor will
work with the Owner/Construction Manager to develop an approved schedule.
execute the wark acconding to that schedule and communicate the timing of key
milesiones/activities with appropriate project parties (e.g., COA Consultant). Nota
thvat the preceding description of the Contractor's rales and responsibilities is only
a general summary and does not represent the comprehensive scope of work
required by the Construction Documents. In the event of any discrepancies, the
Construction Documents will govern

39 GEOSYNTHETICS MANUFACTURERS AND INSTALLERS

Geosynthetics are manufactured materials. The Manufaciurers whe will supply
geosynthetic matenals for this Project (sither procured by the Contractor or
pracurad by the Owner, as established for the scope of work set forth in the Closure
Canstruction Contract) are respansible for the manufacture/fabrication of such
materials ‘and for quality control dunng manufacture/fabrication. The minimum
Manufacturer qualifications for the various geasynthetic matenals of the Project
are set forth in the Canstruction Documents.

The geesynthetic Manufacturers must implement an MQC program. MQC refers
to actions taken at their manufactuning facility (Le., prior ta shipment to the jobsite}
to control the quality of their products and to menitoriverify that the maiternals and
workmanship of the geosynthietics meet the Project requirements as set forth
herain and 1n the Construction Dacuments. The MQC program will be conducied
by MQC personnel who are stationed at the manufacturing facility (2. employed
of contracted by the Manufacturer), and overseen by an MQC manager

Manufactured geosynthetics products are placed and installed in the field by an
Installer, who will be subcontracted by the Contractor. The minimum geosynthetics
Installer qualifications for the varicus geosynthetic matenals of the Project are set
forth in the Construction Documents
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il
41 OVERVIEW

The CQA Consultant will prepare and retain necessary documentation related to
the COA monitoring and testing activities performed, including review and
evaluation of all daily reports. The COA Site Manager will provide these records to
the Construction Manager asrequested. The CQA Site Manager will also maintain
a complete file of the Construction Documents, CQA Plan, Confractor's GC Plan(s),
Work Plans. checklists, test procedures. daily field reports, QC and GA data sheets
and logs, and other pertinent design, construction, and COA documentation at the
site.

42 DALY RECORD KEEPING
The CQA Consultant's daily reporting proceduras will include: (i) daily field report;
(n) menitonng logs, (i) photographs: (Iv) testing data sheets, and (v) when
apprapniate, non- conformance and corrective measures reparis.
421 Daily Field Reports

The COQA Consultant's daily field reports will include the fellowing
infarmation as applicable:

« date, project name, location, and other pertinent project identifiers;
« weather conditions,

« eguipment and personnel on site (including the COA personnel);

« summary on meetings hald and their resufts;

« a list of off-site matenals received, including a list of all QC and QA
documeniation received;

« process description{s) and location(s) of construction activities
underway during the time frame of the report;

« descriptions and specific locations of areas of work being tested
and/or abserved and documented,

« descriptions, maps, or sketches of locations where tests and samples
were taken;

« 3 narrative summary of field fest results,
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« decsions mate regarnding acceptance of work and/or comective
actions to be taken in instances of substandard tasting results, and

« reference to data sheets and non-conformance reporis used to
substantiate the non-conformances descnbed abave.

422 Monitoring Logs and Test Data Sheets

The CQA Censultant wll record monitoring observations and test results
on appropriate menitoring logs and test data sheels, respectively. The CQA
Consuitant will use the monitoring logs: and test data sheets to track
completeness of the required CGQA activities.

The CQA Consultant's monitonng logs and test data sheets will include the
foliowing informabon as applicable

» project specific informatian such as project name; location, and other
pertinent project identifiers;

« the date the CQA activity was performed,

* & unique identifying sheet number for cross—referencing and document
control,

« description or title of the CQA activity, along with the location and type
of activity or locatian from which the sample was ablained;

« recorded observation or test data,

« results of the CQA activity and compansan with specification
requirements (passfail); and

« the infials or signature of personnel Invelved in CQA inspechon activity.

The COA Conzultant will maintain separate monitoring logs o track and
catalog all GC information recelved from the CQC Consultant and to
document conformance or noncenformance of the information with the
requirements of the Construction Documents. The CQA Consultant may
also maintzin 2 log of penodic photegraphic documentation obtained as 2
pictonal record of construction.

423 Non-Cenformiance and Corrective Measures Reporting

A non-conformance Is defined herein as matenal or workmanship that does
not meet the specified requirement(s) contained in the Construcfion
Biocuments.
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The CQA Consuitant will prepars non-conformance and comective
measures repors as needed and will cross-reference the reports to specific
daily field reports, monitoning logs, or test data shesets where the non-
conformance was identifed. The reports will include the following
information, as applicable:

« g unigue identifying sheet number for cross-referencing and document
control;

+ detailed description of the problem,

« |ocation of the preblens,

* prebable cause;

« hew and when the problem was located,

« estimation of how long problem has exsted;

* suggested comrective measures:

« documeniation of corrections (referenced to test data sheets),
+ suggested methods to prevent similar prablems, and

« signature of the appropriate CQA field technicians and the CQA Site
IManager.

The CQA Consultant will inform the Construction Manager in writing of any
significant recurming non-conformance with the Construction Documents or
CQA Pian It will be the respansibility of the Construction Manager to direct
the Contractor 1o miake appropriate changes in matenals or procedures o
correct the non-canformance The CQA Consultant will document the
comective actions taken to mitigate non-conformances:

4.3 CQA CERTIFICATION REPORT

At the completion of major construction phases, but no less frequent than on an
annual basis, the CQA Consultant will provide the Cwner with a CQA Certification
Report pertaining to a particular construction phase or the construction achieved In
the previous year, for submittal to PRONER. This report will acknowledge that (i)
the work has been performed in compliance with the Canstruction Documents and
this CQA Plan; (n) physical sampling and testing has been conducted with
appropriate standards and at pre-defined frequencdies, (i) the Contractor's CQC
and Manufacturers MQC documentation is in conformance with the submittal
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requirements and Technical Specifications, (iv) the test results met the minimum
requirements defined in the Construction Documents and this CQA Plan; and (v)
the phase or the activites of the previous year were constructed in accordance
with PRONER Permit and approved perniit documents

At a minimum, the CQA Certification Report will include’
= summary of COA activities,
= daily field reporis:
= monitornng logs,

= QJC and QA test data sheeis (summary shestsitabulations) including sample
lgcations

= QT and QA certifications and laboratory test resulis:
= non-canformance and corrective measures reporis;
= documentation of des:gﬂ clanficztions or revisions; and

= asuntmary statement indicating compliance with the Construction
Cocuments and any approved changes, signed and sealed by the CQA
Certifying Engineer

The record drawings produced by the Surveyor will also be included as part of the
CQA Certification Report. Required record drawings and thelr contents are set forth
in the Technical Specifications, along with related Surveyor gusiification
requirements In general, the record drawings will include scaled drawings depicting
the locations and details periaining to the exient of construction (e.g., depths. pian
dimensions. elevations. =ail component thicknesses, etc ) and geomembrane panel
layout drawings
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51 INTRODUCTION

CQA monitaring and festing will be performed during earthwork construction. CQC
monitoring and testing may be performed dunng earthwork construction at the
option of the Contractor. This earihwork may include: (i) general earthwork for
preparation of subgrade and installation of sail for foundation improvement areas.
dikes, channels. roads, pends, diiches, etc:; (i) installation of granular matenals
such as sand, gravel, base aggregate, and riprap, (ii) instailation of soil
components of liner systems. and {iv) instailation of soil companents of final cover
systems. Minimum acceptance critena to be used for evaluation of acceptability of
the vanous earthwork eomponents are identified in the Construction Documents.

52 AS-BUILT SURVEYS

Prior to the placement of successive soil or geasynthetic layers, the CQA
Consultant will review as-bullt surveys that mdicate compliance of the preceding
layer thickness, limits, and grades with the Construction Documents

5.3 FOUNDATION IMPROVEMENTS

It required at a particular sie. the CQA Consultant will visually observe and
document the Contractors foundation improvement activiies. The CQA
Consultant will moniter and document that the foundahon improvements are
implemented to conform with the requiremants of the Construction Documents.
includmg:

= progf-rolling over the entire bottom of excavation area

identification and charactenzation of cover-coliapse features and soft spois,

remediation of cover-collapse features as appropnate for the size and extent
of the feature;

excavation and bacidilling arcund rock pinnacles ar removal of the pinnacles;
and

ground improvement of soft areas

it will be the responsibility of the CQOA Consultant to delineate any areas of non-
conformance and observe their mitigation to vernfy that accepiable conditions are
achieved Upon completion and approval/acceptance of the above activities,
placement and compaction of soil fill will commence, and the construction will be
monitored, tested, and documented as set forh in the remainder of this section
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54 SUBGRADE

During construction, the COA Consultant will monitor and document subgrade
preparation to confimm that a firm and smooth surface free of vegetation and other
deleterious materials 1s achieved. Material to be placed to achieve design grades
will be monitored and conformance-tested by the CQA Consultant to vernfy that the
material complies with the Construction Decuments. Matenal placed to achieve
design grades will be monitored and performance-iested by the CQA Consuliant to
verify that fill placement, grading, and compaction complies with the Construction
Documents.

It will be the responsibility of the CQA Consultant to delineate any areas of non-
conformance and obsarve their mitigation to venfy that acceptable results are
achieved

55 CONFORMANCE OBSERVATIONS AND TESTING
651 Conformance Observations

The CQA Consultant will observe the earthwork components to venfy they
are uniform and conform o the requirements of the Construction
Documents. For soil materials obtained from on-site sources. visual
inspections will be performed by the CQA Consultant prior to the matenials
being Used |f s0il materials are obtained from off-site bommow sources,
visual inspection may be perfermad by the CQA Consultant at the source
location. Borrow area inspections may also be utilized by the CQA
Consultant to verify that only suitable soil materials are transparted to the
site.

The CQA Censultant will confirm that granutar matenals (1.2, sand, gravel,
base aggregate, and riprap) are cerified by the Contractors supplier to
mest the requirements of the material type shown on the Construction
Documents and are free of deleterious matenals. All matenals failing to
comply with conformarnice standards will be rejected for use at the site.

Initial on-site evaluation of vanous suoil types by CQA personnel during
construction will be largely by visual and manual methods, therefore, the
CQA personnel will be expenenced with wvisual and manhual sail
classification procedures

552 Conformance Test Methods and Freguencies

Conformance testing to evaluate the suitability of soil and granular
materials during construction will be performed by the CQA Consultant in
accordance with current ASTM or other applicable test procedures. The
specified methods and minimum frequencies ars indicated in Tables 1 and
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2 presented | ri ﬂ‘-l;i.s document for each material type. The caa Consultant
may also conduct additional
conformancea testing if deemed necassary by the Owner and/or CGA
Certifying Engineer,
56 CONSTRUCTION MONITORING
Dunng instailation of the earthwork components, the CQA Consultant will observe
and document the earthwork companents to verify they are installed in accordance
with the requirements of the Canstruction Documents and the CGA Plan. The CQA
Consultant will also evaluaie the procedures, methods, and equipment used by the

Contracior fo install the earthwork components. This will inciude visual abiservation
and documentztion of the Contrador's earthwork activities for the following:

= changes in soil eonsistancy,
= thickness of lifis as lousely placed and compacted,

= soil conditioning prior to placement including general observations regarding
moisture distribution, clod size, etc

= condition of final surfaces:

= placement methods which may damage or cause displacement or wrinkling
of geosynthetics

= the aclian of the compaction and heavy hauling equipment an the
censtruchon surface (sheepsfoot penefration, pumping, cracking, rutting,
etc ),

the number of passes used to compact each lift, and
= desiccation cracks or the presence of ponded water
57  PERFDRMANCE TESTING

Performance {ests that are used o evaluate the suitability of in-place constructad
soil and granular camponents will be performed by the CQOA Consultant in
accordance-with current ASTM or ether applicable test procedures and at the
minimum frequencies indicated in the tables presented in this document for 2ach
material type. The COQA Cansultant may also conduct additional performance
testing if deemed necessary by the Owner and/or COA Certifying Engineer

58 DEFICIENCIES

if a deficiency (L.e , non:conformance of the materials er workmanship with the
requirements of the Construction Documenis) is discovered in the earthwork
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construction, the CQA Consultant will assess the extent and nature of the
deficiency by performing additional tests, absenations, review of records, ar other
means that the CQA Consultant deems approprate. If the defect is related 1o
adverse site conditions, such as overly wet soils or surface desiccation, the COA
Consultant will define the limits and nature of the defect

If the deficiency cannot be resalved by the Contractor immediately or as soon as
practical after identification, the CQA Site Manager will schedule approprate re-
tests for after the work deficiency is corrected

The CQA Consultant will venify that

= the Contractor has comecied all noted deficiencies beiore any addmonal
work can be performed in the area of the deficiency, and

= if 2 specified criterion cannot be me! because of site-specific reasons of
unusual weather conditions hindering the work, the Contractor will submit
suggested solutions or alternatives to the Design Engineer and
Construction Manager for review.

59  DOCUMENTATION
CQA monitoring and testing will be decumented by the COQA Consultant on forms

specifically designed for this purpose. Reports and forms-will be submutied to the
Construction Manager
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81 INTRODUCTION

Thie Construction Quality Assurance (CQA) Consultant will perform confermance
and destructive seam testing, review the Manufacturer Quaiity Control (MQC)
documentation and test results, and monitor the instaliation of geomembranes to
venfy that the Manufacturer's specfications and the reguirements of the
Construction Dotuments and the COA Plan are met These procedures will be
followed durning installation of the geomembrane components for base- liner
systems and for cover systems (including the geomembrane component of closure
systems with engineered turf)

62 MANUFACTURING PLANT VISIT

At the request of the Owner, the COA Consultant or the Owner's Representative
will wisit the plant of the geomembrane Manufacturer to verify that manufacturning
quality control procedures are in confarmance with the Construction Documents. |f
possible, such a visit wall be performed prior to or during the manufacturing of the
geomembrane rolls for the Project.

During the project-specific manufacturing plant visit, the CQA Consultant or
Owner's Representative will:

= verfy that the measurements of properiies by the Manufacturer are properly
documented and {est methods-used are accepiable;

spat-inspect the rells and venfy that they are free of holes, blisters, or any
sign of contamination by foreign matter;

review packaging and transportation procedures ta veniy that these
procedures are not damaging the geomembrane

venfy that all rells are property Iabeled; and

verify that extrusion rods andl/or beads manufactured for the field seaming of
the geomembrane are denved from the same base resin type as the
geomembrans:

Upon compietien of the manufactunng plant visit. 2 report describing the findings
and observations will be completed by the CQA Consultant or Owners
Representative and be Included as an attachment 1o the final CQA Cenification
Report.
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6.3 TRANSPORTATION, HANDLING: AND STORAGE
The CUA GConsultant will monitor tha transportation, handling. and =torage of the
geomembrane on the Project site. Upen delivery at the site, the Contractor,
Installer, and CQA Consultant will conduct an inspection of the rolls-for defects and
damage. This inspection will be conducted witheut unrolling the matenals unless

defects or damages are found or suspected in the rolled matenal. The CQA
Consultant will indicate to the Construction Managar

= rolls, or portions thereof, that will be rejected and removed from the site
because they have severe or non-repairable flaws that may compromise
geomembrane quality; and

= rolls that include minor and repairable flaws that do not compromise
geomembrane quality.

The CQA Caonsuitant will also monitor that equipment used 1o handle the
geomembrane on site is adequate and does net pose any nsk of damage to the
geomembrane during handling.

64 MANUFACTURER QC (MQC) TESTING AND CONFORMANGE (CQA) TESTING
64.1 Geomembrane MQC Testing Requirements

The geomembrane WManufacturer will perform QU festing on the
geomembrane materigls and rolls that will be used on this Project in
accordance with the cument versions of the ASTWM and ciher applicable test
procedures, and at the mimimum MQC frequencies as presented in Table
3

The CUA Consultant will review the MOC cerifications and test results to
venfy that the Manufacturer's specifications and the requirements of the
Caonstruction Documents and the COA Pian are met

842 Geomembrane Conformance CQA Testing Requirements

The CQA Cansuitant will egordinate, and a qualified laboratory (i.e., the
COA Geosynthetics Laboratory) will perform; geomembrane COA testing
o evaluate the conformance Gfthe geomembirane with the reguirements of
the Construction Documents and the CQA Plan. The testing will be
performed in accordance with the current versions of the ASTM and other
applicable test procedures and at the minimum freguencies indicated In
Table 3
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The CE}A Consultant may conduct addiﬁﬂnai conformance lesti.ng if
deemed necessary by the Owner andfor CQA Certifying Engineer

B:43 TestResults

All MQC and conformance test resulis will be reviewed accepted, and
reparted by the COA Consultant before deployment of the geomembrane.
Any non- conformance of the matenal properties with the requirements of
the Construction Documenis will be repored to the Contractor and
Construction Manager

644 TestFallure

In the case of failing test results, the Contractor may request that another
sample from the faiiing roll be retested. If the retest fails or If the option to
retest is not exercised, then two isolation conformance samples will be
obtained by the CQA Censultant. These isolation samples will be taken
from rolls, which have been determined by corelation with the
Manufacturer's roll number, to have been manufactured prior to and after
the failing roll. This methad for choosing isolation rolls for testing should
continue untl passing {ests are achieved. All rolls that fall numencally
between the passing roll numbers will be rejected

The CQA Consultant will verify that the Contractor has replaced all rejected
rofls. The CQA Consultant will dnmmem all actions taken n canjunction
with gecmembrane conformance fallures

6.5 ANCHOR TRENCH

The CAA Consultant will monitor, verify, and document that the anchor trench has
been constructed as shown in the Construchon Documents and meets the
minimum requirements of the CQA Plan as described below. To confim
conformance with the Construction Docurnents, the CQA Consultant will:

= monitor that the anchor trench is constructed with a slightly rounded comer
where the geosynthetics enter the trench and i1s backfilled as soon as
possible afier all geosynthetics are installed,

» perform in-place moisture/density testing of the compacted anchor trench
backfill as required by the Construction Dacuments;

= gbserve that geosynthetic matenals in the anchor trench are temporanly

anchored with =and bags or other suitable methods if the trench will remain
open after the installation of geasynthetics.
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= monitor that na loose =0l ars l=ft to underlie the geosynthetics in the anchor
trench and all temparary ballast (i.e , sandbags) and deletenous matenals
are removed from the anchor trench pnor to backfilling, and

» mionitor thiat backfilling of the anchar trench is perfomed using extreme care
when the gecmembrane s n its most contracted state to minimize wrinkling
and stress concentrations:

6.6 GEOMEMBRANE PLACEMENT
661 CQA Consuitant Responsibility During Placement

The CQA Censultant will monitor, verify, and document that geomembrane
placement is conducted in accordance with the Construction Documents
and that CQA activities are performed as described in the subsections
below.

862 Field Panel ldentification

A field panel 15 2 piece of geomembrane larger than approxumately 10
square feet (ft) that is to be seamed in the field. (ie., a field panel is 3 roll
or 2 portion of roll to be seamed in the field). The CGQA Cansultant will verify
that each field panel s given:an “identiication code” (number or letter-
numbar) that will '

+ beselected as simple and logical as possible;
« be substantially consistent with the as-built layout plan; and

« allow tracing of the Manufacturer's roll numbers to the field panel
identification cade.

The GCQA Consultant will venfy documentation showing the
correspondence between roll numbers, factory panels, and field panel
identification codes. The field pane! identification code will be used for all
CQA records.

863 Field Panel Piacement
The CQA Consultant will menitor that field panels are installed substantially

at the location indicated in the Installers layout plan, as approved or
madified The CGA Consultant will record the fisld panel identification
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SARG=

EG&E .Man,u’!aclurers roll number, location, Eiate ﬂf iﬂita][aﬁun, ﬁme of -
installation, and dimensions of each field panel

Thie CQA Consultant will manitor that geomembrane placement does not
proceed:

« atan ambignt temperature below 40°F or above 104°F unless
authorized by the Design Engineer, or

« during any precipitation, in the presence of excessive moisture (eqg,
fog, dew), in an area of ponded water, ar in the presence of excessive
winds.

The CQA Consultant will monitor tivat the above conditions are fulfilied and
that the supporiing soil has not been damaged by adverse weather
conditions. The CQA Consultant will monitor geomembrane deployment for
conformanca with the Construction Documents, includmg that:

« the geomembrane |s deployed under accepiable temperature and
weather conditions,

« any equipment used deoes not damage the geomembrane by handling,
trafficking, excessive heat leakage of hydrocarbons, or other means,

« the prepared surface underlying the geomembrane has not
deteriorated since previous accepiance and is still acceptable
immediately prior to. geomembrane placement;

+ any geosynthetic elements immediately underiying the geomembrans
are clean and free of foretgn objects or debrns;

« all personrel working ‘.on the geomembrang do not smoke, wear
damaging shoes, or engage in other activities that could damage the
geomembrane;

« the method used to unroll the panels does not cause scratches or
crimps in the geomembrane and does net damage the supporting

subbase;

« the method used to place the panels minimizes wrinkles (especially
differential wrinkles between adjacent panels),

« adequaie temporary loading and/or anchoring (e.g., sand bags, tires),
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not |l'1-l:.E.|;l' to damiage fhe g,eamemﬁr-aﬁ'e, II;IIES been ﬁlaﬂeél o prevent
uplift by wind; and

« direct comtact with the geomembrane i minimized (e, the
geomembrane is protected by gectextiles, extra geomembrane, or
other suitable matenals in areas where excessive traffic may be
expected)

The COA Consultant will observe the geomembrane panels, after
placement and priot to seaming, for damage. The CQA Consultant will
advise the Construction Manager of any panels, or portions of paneis, that
should be rejecied, repaired, or accepied. Damaged panels or portions of
damaged pansls that have been rejected will be marked and their removal
from the work area recorded by the

COA Consultant. CQA for geomembrane repairs will be in accordance with
Section 6.8

67  FIELD PANEL SEAMING
671 CQA Consultant Responsibility During Seaming
The CQA Consultant will menitor, verify, and document that g-e:}memhrane
panel layout and field panel seaming 1= conductad in accordance with the

Construction Documents and that TOQA activities are performed as
described In the subssctions below.

672 Panel Layout

The COA Consultant will review the panel layout drawing previously
suprnitted to the Construction Manager by the Installer and verify that

« seams are generally criented parallel tothe line of mawmum slope (ie,
anented along, not across, the slope),

« the number of seams is minimized in comers and odd-shaped
geometric lecations,

« aseam numbering system is used that is compatible with the field panel
identification numbenng system and is agreed upon by the CQA
Consultant and the Installer prier to any searming; and

« the panel layout 15 consistent with accepted state of practice.
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6.7.3

SARG=

Seaming Equipment and Products

The CQA Consuitant will verify that only extrusion welding and fusion
welding are used for field seaming The CQA Consultant will document that
any altemnate process proposed by the Installer is reviewed and approved
by the Design Engineer and Construction Manager

The COA Consultant will verify that no geomembrane seaming is
perfarmed unless the COA Consultant is on site The COA Consultant will
monitor the general seaming procedure used as follows:

« the Installer uses of =eaming eguipment specifically recommended by
the Geosynthetics Manufacturer by miake and model and marked with
an identification number;

« the Installer uses a firm substrate such as a fiat board, a conveyar belt,
or similar hard surface directly under the seam overlap, if reguired to
achieve propger support,

« the Installer cuts fishmouths or wrinklez at the seam overlaps along the
ridge of the wrinkle in order to achieve a fiat overlap,

« the Installer cuts fishmouths or wrinkles and patches any portion, where
the overiap is inadequate. with an oval or round pstch of the same
geomembrane sxtending a miriniurn of 6 inches bevond the cut i all
directions

« the |nstailer/Contractor prowvides adequate llumination if seaming
operations are carried out at night, and

« the Installer extends seaming 10 the outside edge of panels to be placed
in the anchor trench

B.73.1 Fusion Process
The CQOA Consultant will monitar ambient temperatures, gec:membrane

surface temperatures, apparatusspesd. and apparstus temperaturss at
appropnate intervals. The CQA Consultant will also monitor that

«  the fusion-welding apparatus is an sutomated, self-propelled device,

*  the fusion-welding apparatus 15 equipped with gauges gving the
applicable temperatures and welding speed,
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+  the number of spare operable seaming apparatus agreed by the
Construction Manager are maimtainad on sie;

*  eguipment used fer seaming will not damage the geomembrane:
*  the seaming zoneis dry and clean;
*  there 15 sufficient overlap betwesn panels:

+  the electric generator is placed on 3 smooth base such that no
damage oceurs te the geomembrane,

« for cross seams, the edge of the cross seam s cut or ground to a
smaooth incline {tep and bottom) prior to welding;

*  an insuigting material is placed beneath the hot welding apparatus
after usage; and

+ a movable protective layer is used, as necessary, directly below
each overlap of geomembrane that is fo be seamed to prevent
build-up of meisture between the sheets.

BT32 Extrusion Process

The CQA Consultant will verify that the extrudate 1s compnsed of the
same resin as the geomembrane shesting The CQA Consultant will
momitor extrudate temperatures, amblent temperstures, and
geomembrane surface temperatures at appropnate intervals to
document that they conform to the Construction Documents.

The CQA Cansultant will also monitor that

+  the extrusion-welding apparatus is equipped with gauges giving
the temperature In the apparatus and at the nozzlg,

* the number of spare gperable seaming apparatus agreed by the
Construction Manager are maintainad on site;

+ eguipment used for seaming is nat likely todamage the
geomembrane,
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*  the seaming zone is dry and clean,

«  the exiruder is purged prior to beginning a seam until all heat-
degraded extrudate has been ramaved from the barrel,

+ the etecinc generator s placed on a smooth base such thal no
damage occurs-to the geoniembrane, and

* aninsulating material is placed beneath the hot welding apparatus
after usage '

674 Seam Preparation

To confirm conformance with the Construction Documents. the CQA
Consutant will maniter that

* prior to seaming. the seam area is clean and free of moisture, dust,
dirt, debns of any kind, and foreign matenal;

« seams are overlapped in accordance with the regquirements of the
Construction Becuments;

« jfseamoveriap gnnding Is reguired, the process is completed according
to the Geosynthetics Manufacturer's instructions or the Construction
Documents, whichever |15 the more siningent, prior o the seaiming
aperation, and in 2 way that dees not damage the gecmembrane;

« the giind depth is constructed in accordance with the requirements of
the Construction Documents,

« grinding marks do not appear beyond the exfrudate after it is placed, and

« seams are aligned with the fewest possibile number of wrinklez and
fishmouths

8.75 Westher Conditions for Seaming

The CQA Consultant wall manitor that the weather conditions for seaming are
within the acceptable range, as follows.

« the ambient temperature is not below 40°F or above 104°F, unless
autharized by the Design Engineer,
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« geomembrane is preheated by either zun or hot air device between
ambient temperatures of 40°F and 50°F prior to performing seaming;
and

« geomembrane seam areas are dry and protected from rain and wind

The CQA Consuitant will verify and document that methods used by the
Installer for seaming at ambient temperatures below 40°F or above 104°F
will produce seams thal are entrely equivalent to seams produced at
ambient temperatures between 40°F and 104°F and will protect the overall
guality of the geomembrane. The COA Consultant will menitar that seaming
conducted during abnormal weather conditions is perfermed in accordance
with the methods approved by the Design Enginesr

676 Overapping and Temporary Bonding

The EQA CSansuliant wall monitor that

+ the pansls of geomembrane have a finished overlap of a minimum of 4
inches for both extrusion and fusion welding but in any event sufficient
overiap is provided to allow peel tests to be performed on the sear;

« no solvent or adhesve is used; and

« the precedure used to temporanly bond adjacent panels together doss
net damage the geomembrane and specifically that the temperature of
hot air at the nozzle of any spol-welding apparatus is controiled such
that the geamembrane is not damaged.

6.7.7 Tnal Seams

The COA Consultant will venfy that the Instalier performs trial seam tests
n accordance with the Construction Documents The CQA Consuliant will
abserve and document the Installer's tnal seam testing procedures. The
trial seam samples will be assigned an identification number and marked
accordingly by the CQA Consultant. Each sample will be marked with the
date. ime, machine temperature{s] and seting(s), number of seaming unit,
and name of seaming technician Trial seam samples will be maintained
until destructive seam testing of the applicable seams are tested and pass.

678 Nondestructive Seam Continuity Testing
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Thie CQA Consultant will mionitor that the Installer nondestructively tests all
fieid searns aver their full length using 2 vacuum test unit or air pressure
test (for double fusion-seams only) The CQA Consultant will meniter that
the Installer performs spark testing if the seam eannot be tested using the
vacuum of air pressure test methoeds. The purpose of nondesiructive tests
1s to check the continuity of seams. The CQA Consultant will meniter that
the Installer perdorms-continuity testing as the seaming work progresses:
not at the compietion of all field seaming. The CQA Consultant will

«  monitor rondestructive testing:
+ document the resuits of the nondestructive testing, and

« inform the Contractor and Construction Manager of any non-
confermance:

The COA Censultant will monitor that the Installer performs any required
seam repairs in accordance with the Construction Decuments. The CQA
Consultant will:

« observe the repair procedures;
+ pbserve the re-testing procedures;-and

«  document the resulis

The CQA Consultant will record the seam number, date of observation,
dimensions and/or descnptive location of the seam length tesied, name of
person performing the test, and outcome of the test.

679 Destructive Testing snd CQA FPerformance Testing Requirements

The CQA Consultant will moniior the Installer performing destructive seam
field testing dunng the geomembrane installation. The purpose of this
testing is to evaluate seam strength. The CQA Consultant will monitor that
the Installer performs destructive -seam testing as the ssaming work
pregresses, niot at the completion of all field seaming,

The CQA Ceonsultant will also conduct |aboratory destructive seam testing
as required by this CQA Plan. The testing will be performed In accordance

with the current versions of the ASTM and other applicable test procedures
and at the minimum frequencies presented in Table 4.
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Thie CQA Consultant will review the destructive seam test results to verify
that the requirements of the Construction Decuments and this CQA Plan are
met The CQA Consultant may conduct additional destructive seam testing
if deemed necessary by the Owner and/or CQA Certifying Engineer.

6. 7.2 1 Location and Frequency

The CGA Consultant will sefect all destructive seam test sample
locations Sample locations will be established as follows

« Destructive testing will be performed at a minimum frequency of
one test location per 500 feet of seam length. This mimimum
frequency is to be determined as an average taken throughout
the entire nstallation This minimum frequency may be
increased for seams made outside the normal ambient
temperature range of 40°F to 104°F

« Test locations will be determined durning seaming at the COA
Consultant’s discretion. Selection of such locations may be
prompted by suspicion of excess crystallinity, contamination,
offset welds, or any other potential cause of imperfect welding.

The Installer will not be informed in advance of the locations where
the seam samples will be taken:

87 92 Sampling Procedures

Destructive seam testing will be. performed by the CQA
Gepsynthetics L aboratory as seaming progresses In order to obtain
test results prior to the geomermbranse being coveraed by overlying
matenals. The CQA Consultant will

« ohserve sampie cufting
« 3ssign 2 number (¢ each sample, and mark it accordingly, and
« record sample location on geomembrane panel layout drawing.

The COA Consultant will monitor that the Installer performs repairs
to all holes in the geomembrane resulting from destructive seamtest
sampling in accardance with repair procedures described in the
Construction Documents. In addition, the CQA Consultant will
manitor that the Installer performs pon-destruclive lesling as
described in this Sechion to ensure the continuity of the new seams
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8.7 9.3 Size of Samples

Thie CQA Consultant will monitor thal at a given sampling location,
two types of samples (field test samples and laboratory test
samples) are taken:

«  First, a minimum of twa field samples or test sinps are taken for
field testing. Each of these test strips are approximately 1 inch
wide by 12 inches leng, with the seam eeniered parallel to the
widih. The distance betwesn these two specimens (s
appraximately 42 inches If both specimens pass the field test
deseribed in this Section, a second full laboratory destructive
sample i1s taken for testng by the CQA Geosynihetics
L aboratory

« The full destructive sample is located between the two field test
stnps. The sample is approxaumately 12 inches wide by 42 inches
long with the seam centerad lengthwise. The sample is cut into
three parts and distributed as follows:

« one approximately 12 inches by 12 inches perion to the
Installer

+ one approximately 12 inches by 12 inches portion to the
Construction Manager for archive storage; and

» one approximately 12 inches by 18 inches portion for CQA
Geosynthetics Laboratory testing.

67 9.4 Feld Testing

The CQA Consultant will monitor that the test strips are testad in the
field for peel adhesion using 2 gauged tensiometer by the Installer
In addition t©o mesting the strength requirernants outiined in the
Construction Documents, the CQA Consultant will monitor that all
specimens exhibit & film tear bond and do not fail n the weld. If any
field test sample fails to meet these requirements, the destructive
sample has failed

The CQA Consultant will witness zil field tests and mark all samples
and portions with their number The CQA Consultant will also log
the date, number of seaming unit. seaming technician identification,
destructive sampling, and pass or fail description.
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6.7 9.5 Geosynthetics Laboratory Testing

Destructive test samples will be tested by the CQA Geosynthetics
L aboratory. Testing will inciude "Bonded Seam Strength”™ and "Peel
Adhesion” At least five specimens will be tested for each test
method (1.e., five for peel and five for shear). Specimens will be
selected alternately by t2st from the samples (1 ., pesl shear pesl
shear, etc ). Both the inside and cutside tracks of the double track
fusion seams will be tested for peel adhesicn. A passing test will
meet the minmum required valugs in the Consiruction Documenis.

The Geosynthetics Labaratory will provide test results no more than
24 hours after they receive the samples. The CQA Consultant will
review laboratory test resulls as soon as they become available and
report the results to the Construction Manager.

B 7 8 6 Procedures for Destructive Test Failure

The COA Consultant will monitar that the following procedures
apply whenever a sample falls a2 destructive test, whether that test
was conducted in the field or by the CQA Geosynthetics Laboratory.
The CQA Consultant will maniter that the Insialler follows one of the

two options below:

« The Installer can reconstruct the seam (e.g., remove the aid
seam and re-seam) between any two passed destructive test
locations or between points judged by the CQA Consultant to
represent '

canditions of the failled seam (e:g.. a tie-in seam or a2 seam made
by the apparatus and/or operator Used in the failing seam), or

« The Installer can frace the welding path to an intermadiate
location 2 minimum of 10 fest from the point of the falled test in
each direction and take a small sample for additional field
testing 1t accordance with the destructive test procedure at
ezch location. If these additional isolation samples pass the field
test, then full laboratory samples are taken at both locations If
these laboratory samples meet the speaified strength criena,
then the seam is reconstrucied between these locations. If
either sample fails. then the process = repeated 1o establish the
zane inwhich the seam should be reconstructed or repaired.
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The CQA Censultant will menitor that all falled seams are bound by
two locations from which samples passing labaratory destructive
tesis have -been taken or the entire-seam is reconsiructed and re-
tested In cases exceeding 150 feet of reconstructed seam, a
sample will be taken from the reconstructed portion of the seam and
must pass destructive testing The CQA Consultant will ebsarve that
any repairs are made in accordance with Section 6.8 The CQA
Consultant will document all actions taken in conjunclion with
destructive test fallures.

68 DEFECTS AND REPAIRS
881 COQA Consultant Responsibility for Menitoring Defecis and Repairs

The CQA Consultant will memitor, venfy, and document that geomembrane
defects are addressed and repairs are made In accordance with the
Construction Deoeuments and that CQA activities are performed as
described in the subsactions below

882 Identification

All seams and non-seam areas of the geomembrane will be examined by
the CQA Consultant for wentihcaton of defects, holes, blhisters:
undispersed raw matenals, and any sign of contamination by forgign
matter Because light reflected by the geomembrane heips to detect
defects, the surface of the geomembrane will be clean at the time of
examination. The CQA Consultant will request thal the Contractor broom
or wash the geomembrane surface if the amount of dust or mud inhibits
examination.

6.863 Repair Procadures

The CQA Consultant will monitor that any portion of the geomembrane
exnibiting a fiaw or falling a destructive or nondestructive test 1= repaired by
the Installer in accordance with the Construction Documents. Severai
pracedures exist for the repair of these areas The final decision as to the
appropnate repair procedure, matenals, and equipment will be agreed
upan between the Installer and COA Consultant

I addition, the following conditions will be monitored by the CQA Ceonsultant

«  surfaces of the geomembrane which are to be repaired are abraded no
mere than ene hour pnor to the repair,
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« 3l surfaces are clean and dry at the time of the repair;

« patches orcaps extend at least 8 inches beyond the edge of the
defect, and all commers of patches are rounded with a radius of at least
2 inches; and

« the gecmembrane below large caps is appropriately cut to avaid water
or gas collection between the two sheels

884 Verification of Repairs

Each repair will be numbered and logged by the CQA Consultant. The TQA
Consultant will monitor that each repair is non-destructively lested by the
Installer using approved methods Repairs which pass the non-destructive
test will be taken as an indication of an adeguaie reparr. Large caps may
be of sufficient extent to require destructive test sampling, at the discretion
ofthe COA Consultant. The CQA Consultant will abserve all non-destructive
testing of repairs and will record the number of each repair, date, and test
outcome

6.8 GEOMEMBRANE ACCEPTANCE

In accordance with the Canstruction Documents, the Contractor retains all
responsibllity for the geosynthetics until acceptance by the Construction Manager.
The terms and conditions for liner and cover system geomembranes acceptance
are described in the Censtruction Bocuments.

610 MATERIALS IN CONTACT WITH THE GEOMEMBRANE

The procedures outhned in this section are intended to allow the CQA Consultantto
verify that the installation of matenals in contact with the geomembrane do not
cause damage fo it

6 10.1 Salls

The CQA Consuitant will monitor that the Contractor conforms. with the
requirements of the Construction Documents and takes all necessary
precautions to verify that the geomembrane s not damaged during its
installation, dunng the installation of ather companents of the liner and the
final cover systems, or by other construction activities. The CQA Consultant
will monitor the follewing

« placement of soil matenals above the geomembrane and that soils are

not placed &t an ambient temperature below 40°F or above 104°F
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unless athmﬁﬁe approved by the [.;Jesign Englneer and Construction
Managear,

« gverlying =cil and aogregate/nprap materials are not placed above the
geemembrans until a cushion layer{s) is in place,

«  matenal placement operations above the geomembrane are performed
by the Gentractor in 2 manner that does not damage the geomembrane
and that minimizes wrinkles in the geomembrane;

« eguipment used for placing matenals above the geomembrane are not
driven direcily on the geamembrane or other gecsynihetic layers;

« a mnimum matenal thickness of 1 foot 1= maintained between a low
ground pressure (LGP - having a maxmum ground pressure of 5
pounds per sguare inch [psi]) track-mounted dozer and the
aeomembrane;

« 2 minimum matenal thickness of 3 feet Is maintained between rubber-
tred or nondow ground pressure tracked wvehicles and the
geomembrane during construction activities; and

« matenal thickness above the geomembrane IS greater than 3 feel in
heavily trafficked areas such as access ramps.

6102 Appurlenances

The CQA Consulant will monitor that

« installation of the geomembrane in appurtenant areas and connection
of geomembrane to appurienances (e.q., concrete pads ar concrele
embedment sirips at geomembrane termination) are made In
accordance with the Construction Documents,

« extreme care s given by the Installer when seaming around
appurtenances since neither non-destructive nor destructive testing
niay be feasible in these areas; and

« the geomembrane 1s not visibly damaged when making connections io
appurtenances
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611 TRANSPORTATION, HANDLING. AND STORAGE
The CUA GConsultant will monitor tha transportation, handling. and =torage of the
geomembrane on the Project site. Upen delivery at the site, the Contractor,
Installer, and CQA Consultant will conduct an inspection of the rolls-for defects and
damage. This inspection will be conducted witheut unrolling the matenals unless

defects or damages are found or suspected in the rolled matenal. The CQA
Consultant will indicate to the Construction Managar

= rolls, or portions thereof, that will be rejected and removed from the site
because they have severe or non-repairable flaws that may compromise
geomembrane quality; and

= rolls that include minor and repairable flaws that do not compromise
geomembrane quality.

The CQA Consuitant will also monitor that equipment used 1o handle the
geomembrane on site is adequate and does net pose any nsk of damage to the
geomembrane during handling.

612  MANUFACTURER QC (MQC) TESTING AND CONFORMANCE (CQA) TESTING
8 12.1 Geomembrane MQC Testing Reguirements

The geomembrane WManufacturer will perform QU festing on the
geomembrane materigls and rolls that will be used on this Project in
accordance with the cument versions of the ASTWM and ciher applicable test
procedures, and at the mimimum MQC frequencies as presented in Table
3

The CUA Consultant will review the MOC cerifications and test results to
venfy that the Manufacturer's specifications and the requirements of the
Caonstruction Documents and the COA Pian are met

8122 Geomembrane Conformance CQA Testing Requirements

The CQA Cansuitant will egordinate, and a qualified laboratory (i.e., the
COA Geosynthetics Laboratory) will perform; geomembrane COA testing
o evaluate the conformance Gfthe geomembirane with the reguirements of
the Construction Documents and the CQA Plan. The testing will be
performed in accordance with the current versions of the ASTM and other
applicable test procedures and at the minimum freguencies indicated In
Table 3
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The CE}A Consultant may conduct addiﬁﬂnai conformance lesti.ng if
deemed necessary by the Owner andfor CQA Certifying Engineer

5123 TestResuls

All MGC and conformance test results will be reviewed, accepted and
reported by the CQA Consultant before deployment of the geomembrane.
Any non- conformance of the material properties with the reguirements of
the Construction Documents will be reported to the Contractor and
Construction Manages.

6124 TestFailure

In the case of failing test results, the Contractor may reguest thal another
sample from the failing roll be retested |¥ the retest fails or if the option to
retest IS not exercised, then two isolatien conformance samples will be
obtained by the COA Consultant Theze isolation samples will be taken
from rolls, which have been determined by corelation with the
Manufacturer's roll number, te have been manufactured prior to and after
the faling roll. This method for choosing 1solation rolis for testing should
continue until passing tests are achieved. All rolls that fall numencally
between the passing roll numbers will be rejected

The CQA Consultant will verify that the Contractor has replaced all rejected
rofis. The CQA Consultant will document all actions taken in conjunction
with gecmembrane conformance failures.

613 ANCHOR TRENCH

The CQA Consultant will monitor, verify, and document that the anchor trench has
been constructed as shown in the Construction Documents and meets the
ninimum  regquicements of the CQA Plan as descnbed below. To confirm
conformanca with the Construction Documents, the COA Consultant will:

= menitor that the anchor trench 1S constructed with a shightly rounded comer
where the geosynthetics enter the trench and is backfilled as soon as
possible after all geasynthetics are installed;

= perform in-place moisture/density testing of the compacted anchor trench
backfill as required by the Construction Documents;

= gbserve that geosynthetic materials in the anchor trench are temporanly

anchered with sand bags or other suitable methods if the trench waill remain
open after the instaliation of geosynihetics,
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» monitor that no loose soils are feft to underiie tﬁe gensyrﬁ:eﬁ::s irt the anchor
trench and all temporary ballast (1.2 sandbags) and deleterious matenials
are removed frem the ancher trench prior to backfilling; and

= moniter that backﬁlling of the anchor trench s performed using extreme care
when the gecmembrane is in its most coniracied state to minimize wrmkling
and stress concentrations.

614 GEOMEMBRANE PLACEMENT

6.14.1 COA Consultant Responsibility Dunng Flacemeant

The COA Consultant will meniter, verify, and document that geomembrane
ptacement is conducted 7 accordance with the Construction Documents
and that CQA activities are performed as described in the subsections
below.

6 14.2 Field Panel ldentification

A field panel is a piece of geomembrane larger than approximately 10
square feet (ft) that is to be seamed in the field, (i.e., 2 field panel 1= a roll
or a portion of roll to be seamed in the field). The CQA Consultart will verify
that each field panel is given an “identification code” (number or letter-
number) that will:

+ be selected as simple and logical 3s possible;
* Dbe substantially consistent with the as-bullt layout plan, and

« allow tracing of the Manufacturer's roll numbers to the field panel
identification coda.

The CQA Consultant will verify documentation showing the
correspondence between roll numbers, factory panels, and field panel
identification codes. The field panel identification code will be used for all
CQA records.

5143 Field Pane! Placement

The CQA Consultant will monitor that field panels are installed substantially
at the location indicated in the Installers layout plan, as approved or
medified The COA Censultant will record the field panel identification
code, Manufacturer's roll number. location date of installation, time: of
installation, and dimensions of each field panel
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The CQA Consultant will moniter that geomembrane placement does not
proceed:

« 3t an ambient temparature below 40°F or above 104°%F unless
authorized by the Design Engineer, or

« during any precipitation, In the presance of excessive moisture (eg
fog. dew), in an area of ponded water, or in the presence of excessive
winds,

The CQA Consultant will monitor that the above conditions are fulfilled and
that the supporiing soil has not been damaged by adverse weather
conditions. The CQA Consultant will monitor geomembrane deployment for
conformance with the Construction Decumeants, including that:

« the geomembrane i deployed under accepiable temperature and
weather conditions,

« any-equipment used does not damage the gecmembrane by handiing,
trafficking, excessive heat, leakage of hydrocarbons, or other means,

« the prepared surface underlying the geomembrane has not
detenorated since previous acceptance and is stll acceptabie
immediately prior to. geomembrane placement;

« any geosynthetic elements immediately underlying the geomembrane
are clean and free of foreign ohjects or debns

« gl personnel working on the geomembrane do not smoke. wear
damaging shoes, or engage in other activities that coutd damage the
geomembrane;

« the method used to unroll the panels does not cause scratches or
crimps in the geomembrane and does net damage the supporting
subbase;

« the method used o place the panels minimizes wrinkles (especially
differential wrinkles between adjacent panels),

« adequate temporary loading and/or anchoring (e.g , sand bags, tires),
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not |l'kE|;5l' to damiage fhe gﬁﬂﬁlﬂ:ﬁﬁ:ﬂﬁ'&, ﬁas been ﬁlaﬂeél o prevent
uplift by wind; and

« direct contact with the geomembrane (s minimized (e, the
geomembrane is protected by geotextiles, extra geomembrane, or
other suitable materials, in areas whera excessive traffic may be
expected)

The COA Consultant will cbserve the geomembrane panels, after
placement and prior to seaming, for damage. The COA Consultant will
advise the Construction Manager of any panels, or portions of panels, that
should be rejected, repaired, or accepted. Damaged panels or portions of
damaged panels that have been rejected will be marked and their removal
from the work area recorded by the

CQA Consultant TQA for geomembrane repairs will be in accordance with
Section B.8.

6§15 FIELD PANEL SEAMING
6 15.1 COA Censultant Responsibility Dunng Seaming
The COA Gonsultant will menitor, venfy, and document that geomembrane
panez! layout and field panel seaming 18 conducted in accordance with the
Construction Documents and that CQA achvities are perfomed as
described in the subsactions below
8152 Panel Layout

The CQA Caonsultant will review the panel laycut drawing previcusly
submitted to the Censtructien Manager by the Installer and venfy that

« seams are generally oriented parallel tothe ine of maximum slope (1Le.,
enented along, not scross, the slope);

« the number of seams is minimized In camers and odd-shaped
geometric lecations,

*  @seamnumbenng sysiem is used thatis compatible with the field panel

identification numbenng system and Is agreed upon by the COQA
Consultant and the Installer prior to any seaming, and
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« the panel layout i3 consistent with accepted state of practice.

8 153 Seaming Equipment and Producis

SARG=

The CAQA Consultant will verify that only extrusion welding and fusion
welding are used for field seaming The CQA Consultant will document that
any altemate process proposed by the Installer is reviewed and approved
by the Design Engineer and Construction Manager

The COA Consultant will verify that no geomembrane seaming is
performed unless the CQA Consultant is on site. The CQA Consultant will
mionitor the general seaming procedure used as follows

« the Installer uses of =eaming eguipment specifically recommended by
the Geosynthetics Manufacturer by make and model and marked with
an identification number,;

« the Installer uses a firm substrate such as a flat beoard, 2 conveyor balt
or similar hard surface directly under the seam overlap, if required, to
achieve proper suppart

« the Installer cuts fishmouths or wrinkles at the s=am overlaps along the
ridge of the wrinkle in order to achieve a fiat overiap,

« the Installer cuts ishmouths ar wnnkles and paiches any poriion, where
the overap Is Inadeguate, with an oval or round patch of the same
geomembrane extending & minimum af & inches beyond the cut in all
directions;

« the Installer/Contracior provides zadequate illuminaton f seaming
operations are carried out at night, and

« the Installer extends seaming to the cutside edge of panels to be piaced
in the anchor trench.

6.15.3.1 Fusion Process:
The COA Consultant will monitor ambient temperatures, geomembrane

surface temperatures, apparatus speed, and apparatus temperatures at
appropnate intervals. The COA Consultant will also monitor that

*  the fusion-welding apparatus is an automated, self-propelled device;
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«  the fusion-welding apparatus is equipped with gaugeas giving the
applicable temperatures and welding speed;

* the number of spare gperable seaming apparatus agreed by the
Construction Manager are maintainad on sife;

+  equipment used for seaming will nat damage the geomembrane:
*  the seaming zone is dry and clean,
«  thers is sufficient overiap between pansls;

+  the electric generator is placed on a smooth base such that no
damage cccurs to the geomembrane,

*  for cross seams, the edge of the cress seam is cut or ground to 3
smootft inchine (top and botiom) pror to weiding;

*  an insulating material is placed beneath the hot welding apparatus
after usage, and

+ a movable protective layer is used, as necessary, directly below
each overlap of geomembrane that is fo be seamed to prevent
build-up of maisture between the sheets.

6.153.2 Extrusion Process

The CQA Consultant will verify that the extrudate is comprised of the
same resin as the geomembrane sheeting The COA Consultant will
menitar  extrudate  temperstures.  ambient  temperatures,  and
geomembrane surface temperatures at appropriate intervals o
document that they conform to the Censtruction Documents.

The CUA Consultant will also monitor that

+ the exirusion-welding apparatus is equipped with gauges giving
the temperature In the apparatus and al the nozzie;

» the number of spare operable seaming apparatus agreed by the
Construction Manager are maintamed on site;
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*  eguipment used fer seaming is not likely lo damage the
geomembrane;

* the seaming Zena1s dry and clean;

* the extruder i1s purged prior to beginning a seam until-all heat-
degraded extrudate has been removed from the barrel

+ the electric generator is placed on a smooth base such that no
damage occurs te the geomembrane, and

*  an insulating material is placed beneath the hot welding apparatus
after usage.

8154 Seam Preparation

SARG=

To confirm conformance with the Consfruction Documents, the COA
Consuitant will moniter that

+ pror te seaming, the seam area Is clean and free of maisture, dust,
dirt. debris of any kind, and foreign matenial

« seams are overiapped in accordance with the requirements of the
Construction Documenis

« jfseamoveriap gnnding Is reguired, the process is completed according
to the Geosynthetics Manufacturer's instructions or the Construction
Documents, whichever |15 the more siningent, prior io the seaiming
aperation, and in 2 way that dees not damage the gecmembrane;

« the gnind depth is construcied in accordance with the reguirements of
the Construciion Documenis!

+ grinding miarks do not appear beyond the extrudate after it is placed, and

« seams are aligned with the fewest possible number of wrinkles and
fishmouths
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E 15.5, Weaﬂier Canﬁmnns for Seami-ﬁg:

The CQA Consultant will monitor that the weather conditions for seaming are
within the acceptable range, as follows:

= ihe ambient temperature is not beiow 40°F or above 104°F uniess
authorized by the Design Engineer,

« geomembrane is preheated by either sun or hot air device between
ambient temperatures of 40°F and 5C°F pricr to performing seaming,
and

« geomembrane seam areas are dry and protected from rain and wind

The COA Consultant will verfy and documient fhat methods used by the
Installer for seaming at ambient temperatures below 40°F or shove 104°F
will produce seams that are entirely eguivalent to seams produced at
ambient temperatures betwesn 40°F and 104°F and will protect the overall
quality of the geomembrane. The CQA Consultant will manitor that seaming
conducted dunng abnormal weather conditions is performed in accordance
with the methods approved by the Design Engineer.

6 156 Overlapping and Tempomary Bonding

The CQA Consultant will monitor that:

+ the pansls of geomembrane have a finished overlap of a minimum of 4
inches for both extrusion and fusion welding but In any event suficient
averiap is provided to allow peel tests to be performed on the seam,

« o salvent or adhesive is used: and

« the procedure used to temporarily bond adjacent panels together does
not damage the geomembrane and specifically that the temperature of
hot air at the nozzle of any spot-welding apparatus s controlled such
that the geomembrane is not damaged

68.157 Tnal Seams
The CQA Consultant will verify that the Instalier performs trigl searn fests

in accordance with fhe Construction Documents The CQA Consultant waill
observe and document the Installer's tnal seam testing procedures. The
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trial seam samples will be assigned an identification number and marked
accordingly by the CQA Consultant Each samgie will be marked with the
date. time, machine temperature(s) and setting(s), number of seaming unit,
and pame of seaming technician Trial seam samples will be maintained
until destructive seam testing of the applicable seams are tested and pass.

g 158 MNondestruciive Seam Continuity Testing

The CAA Consultart will monitor that the Installer nondestructively tests all
field seams over their full length using a vacuum test unit or air pressure
test (for double fusion seams only). The COA Consultant will monitor that
the Installer performs spark testing if the seam eannot be tested using the
Vacuum or air pressure test methods. The purpose of nondestructive tests
15 to check the continuity of seams. The CUA Consultant will monitor that
the Installer performs continuity testing as the seaming work progresses,
not at the completion of all field seaming. The CQA Consuitant will

«  monitor nandestructive testing:
« document the results of the nandestructive testing; and

« inform the Contractor and Canstruction Manager of any non-
canfarmance.

The CQA Consultant will monitor that the Instailer performs any required
seam repairs In accordance with the Construction Documents The CQA
Cornsultant will:

« pbserve the repair procedures;
« observe the re-testing procedures; and
« document the results

The CQA Consultant will record the seam number, date of observation,
dimensions andior descriptive location of the seam length tested, name of
person performing the test, and eutcome of the test

6 16.8 Destructive Testing and CQA Perfarmance Testing Reguirements

The CQA Consultant will moniter the Installer performing destructive seam
field testing dunng the geomembrane instalidtion The purpose of this
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testing is to evaluate seam strength. The GCIA Cunﬁultanl will Fignitar tﬁat
the Installer performs destructive seam testing as the seaming work
progresses, net at the completion of all field seaming.

The CQA Censultant will also conduct |abaratory destructive seam testing
as reguired by this CQA Plan. The testing will be perfermed in accordance
with the current versions.of the ASTM and other applicable test procedures
and at the minimum frequencies presented in Table 4

The CQA Consultant will review the destructive seam test results to verfy
that the requirements of the Construchon Documents and this CQA Plan are
met The CQA Consultant may conduct additicnal destructive seam testing
if deemed necessary by the Owner and/or CQA Certifying Engineer.

6.15.9.1 Location and Frequency

The CGA Consultant will sefect all destructive seam test sample
locations. Sample locations will be established as follows.

+ [estruchve testing will be performed ata minimum frequeancy of
one test location per 500 feet of seam length. This minimum
frequency is to be determined as an average taken throughout
the entire nsializbon. This mimimum freguency may be
mcreased for seams made outside the normal ambient
temperature range of 40°F to 104°F

« Test locations will be determined dunng seaming at the CGQA
Consultant's discretion. Selection of such |ocations miay be
prempted by suspicion of excess crystailimity, contamination,
offset welds. or any other potential cause of mperfect welding

The Installer will not be-informed in advance of the locations where
the searn samples will be taken

815892 Sampiing Procedures
Destructive seam ftesting will be performed by the CQA
Geosynthetics L aboralory as seaming progresses in order to obtain
test results pnor to the geomembrane being covered by overiying
matenals. The CQA Consultant will:

« ohserve sampie cufting
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« assign 3 number to each sample, and mark it accordingly;-and
« record sample location on geomembrane panel layout drawing.

The COA Gonsultant will monitor that the Installer performs repairs
to all holes+n the geomembrane resulting from destructive seam test
sampling i accordance with repair procedures described in the
Construction Documents. In addition, the CQA Consultant will
monitor that the Installer perorms non-gestructive testing as
described in this Seclion to ensure the continuity of the new seams.

61593 Size of Samples

Thie CQA Consultant will monitor thal at a given sampling location,
two types of samples (field test samples and [aboratory test
samples) are taken:

« First, a minimum of two field samples or test sinps are taken for
field testing. Each of these test strips are approximately 1 inch
wide by 12 inches long, with the seam centered parallel to the
width. The distance between thase iwo specimsns IS
approximately 42 inches. If both specimens pass the field test
described in this Section, a second full laboratory destructive
sample 15 taken for testing by the C@A (Secsynthetics
Laboratory '

« The full destructive sample is located between the two field test
sinps. The sampleis approximately 12 inches wide by 42 inches

long with the seam centered lengthwise. The sample is cut into
thrae parts and distributed as foilows.

- one approximately 12 inches by 12 inches portion to the
Installer;

- one approximately 12 inches by 12 inches portion to the
Construction Manager for archive storage: and

- one approximately 12 inches by 18 inches pertion for CQA
Gesosynthetics Laboratory testing

81594 Field Testing
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The CQA Consultant will monitaor that the test stnips are tested in the
field for peei adhesion using a gauged tensiometer by the Installer.
In addiion to mesting the sirength requirements outlined in the
Construction Bocuments, the CQA Censultant waill manitor that all
specimens exhibit 2 film'tear bond and do not fail in the weld Ifany
field test sample fails 1o meet these requirements, the destructive
sample has failed

The CQA Consultant will witness all field tests and mark all samples
and pertions with their number The CQA Consultant will alsc log
the date, number of seaming unit, seaming technician identification,
destructive sampling, and pass or fail deseription.

61595 Geosynthetics Laboratory Testing

Destructive test samples will be tested by the COA Geosynihetics
Laboratory. Testing will include "Bonded Seam Strength” and "Peel
Adhesion” At least five specimens will be tested for each test
method (i.e., five for pesl and five for shear). Specimens will be
selected alternately by test from the samples (i.e., peel, shear, peel,
shear, elc ) Both the mside and gutside tracks of the double track
fusion seams will be tested for peel adhesion A passing test will
meet the minimum reguired values in the Genstruction Decuments.

The Geosynthetics Laboratory will provide test results no more than
24 hours after they receive the samples. The CQA Consultant will
review laboraiory test results as soon as they become available and
repart the results to the Canstruction Manager.

6 15.80 Procedures for Bestructive Test Fallure

The TGA Consultant will monitor that the following procedures
apply whenever a sample falls:a destructive test. whether that test
was canducted in the field or by the COA Geosynthetics Laboratory
The COA Consultant will maniter thal the Installer follows.one of the
two options below:

* The Installer can reconstruct the seam (e.g., remove the old
seam and re-seam) between any two passed destructive test
locations or between peints judged by the CQA Consultant to
represent
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conditions af the féﬂed seam (=g 3 tie-iﬁ =eam oraseam made
by the apparatus and/or operator uzed n the failing seam), or

« The Installer can trace the welding path to an intermediate
location a minimum of 10 feet from the peint of the failed test In
ezch direction and ke 2 small zample for additional field
testing in accordance with the destructive test procedure at
each location. If these additional isclation samples pass the field
test, then full lzboratory samples aretaken at both locations |If
these labaratory samples meet the spetified strength criteria,
then the seam 1= reconstructed between these locatons: If
either sample falls, then the process Is repeated to establish the
zone in which the seam should be recanstrucied or repaired.

The CQA Consultant will moniter that all failed ss=ams ar= bound by
two locations fram which sampies passing laboratory destructive
tests have been taken or the entire =eani s reconstiucted and re-
tested In cases exceeding 150 feet of reconstructed seam, a
sample will be taken from the reconsiructed portion of the seam and
must pass destructive testing The CQA Gonsultant will observe that
any repairs are made in zccardance with Saction 5.8 The CQA
Consultant will document all actions taken m conjunctien with
destructive test failures.

68168 DEFECTS AND REPAIRS
6.16 1 CQA Consultant Responsibility for Monitoring Defects and Repairs

The CQA Consultant will maniter, verify, and document that geamembrane
gdefecis are addressed and repairs are made in accordance with the
Construction Documents and that CQA activities are performed as
described in the subsactions below

6 162 ldentification

All ==ams and non-seam areas of the geomembrane will be examined by
the CQA Consultant for wentihcation of defects, holes, bhsters:
undispersed raw matenals, and any sign of contamination by forgign
matter Because light reflected by the geomembrane heips to detect
defects, the surface of the geomembrane will be clean at the time of
examination. The CQA Consultant will request thal the Contractor broom
or wash the geomembrane surface if the amount of dust or mud inhibits
examination.
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£.16.3 Repair Procedures

The CQA Consuitant will monitor that any portion of the geomembrane
exhibiting 3 fiaw or failing a destructive or nondestructive testis repaired by
the Instalier in accordance with the Construction Documents. Several
procedures exast for the repair-of these areas The final decision as to the
appropnate repair procedure, matenais, and eguipment will be agreed
upon between the Installer and COA Consuitant

In addition, the following conditions will be menitered by the CQA Consultant

« surfaces of the geomembrane which are to be tepaired are abraded no
mare than one hour prior to the repair

« all surfaces are clean and dry at the time of the repair,

« patches or caps extend at least 6 inches beyond the edge of the
defect and 3l corners of patches are rounded with 2 radius of at
least 3 inches; and

« the geomembrane below large caps is appropriately cut to avoid water
or gas collection between the two sheets.

6 164 Verfication of Repairs

Each repair will be numbered and logged by the COA Consultant The CQA
Consultant will monitor that each repair is non-destructively tested by the
Installer using approved methods Repairs which pass the non-destructive
test will be taken as an indication of an adeguate repair. Large caps may
be of sufficient extent to require destructive test sampling, at the discretion
ofthe COA Consultant. The CQA Consultantwill observe all nan-destructive
testing of repairs and will record the number of each repair, date, and test
outcome.

617 GEOMEMBRANE ACCEPTANCE

In accordance with the Construction Documents: the Contractor retains all
responsibilty for the geesynthetics until acceptance by the Construction Manager.
The terms and conditions for liner and cover system geomembranes acceptance
are describad in the Construction Documents.
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618  MATERIALS IN CONTACT WITH THE GEOMEMBRANE
The procadures outhned in this section are intended to allow the COA Consultant to

verify that the installation of matenals in contact with the geomembrane de not
cause damage to it

6181 Sulls

The COA Consultant will monitor that the Contractor conforms with the
requirements of the Construction Documents and takes all necessary
precautions to verify that the geomembrane is not damaged during its
msiallatien, dunng the mstallation of other compoenents of the liner and the
final cover systems, or by other construction activities. The CQA Consultant
will manitor the following: '

« placement of soll matenals above the gecmembrane and that soils are
not placed at an ambient temperature below 40°F or above 104°F
unless otherwise approved by the Design Engineer and Construction
Manager,

* overlying sail and aggregate/nprap matenals are not placed above the
geomembranea until a cushion layer{s) 15 in place;

« matenal placement operations above the geomembrane are performed
by the Caonlractor in @ manner that does not damage the
geomembrane and that minimizes wrinkies n the geomembrane;

+ equipment used for placing matenais above the geomembrane are not
driven directly on the geomembrane ar other geosynthetic layers,

« a minimum material thickness of 1 foot is maintained between a low
ground pressure- (LGP - having a8 maximum ground pressure of 5
pounds per square Inch [psi]) track-mounted dozer and the
geomembrane;

« a minimum matenal thickness of 3 feet is maintained between rubber-
tred or nondow ground pressure tracked vehicles and the
geomembrang during construchon activities, and

« material thickness above the geomembrane 1= greater than 3 &=t in
heawily trafficked areas such as access ramps
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5] 13:? ﬁppuﬁenanceg

The CQA Consultant will monitor that:

« installation of the gecmembrane in appurtenant areas and connection
of geomembrane te appurtenances (e.g., concrete pads or concrete
embedment stnps al geomembrane termination) are made In
accordance with the Construction Bocuments;

vexireme care is given by the Installer when seaming sround
appurtenances since neither nen-destruciive nor destructive testing
may be feasible in these areas; and

« the geomembrane is not visibly damaged when making connections
fo appurienances
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SARG=

7.1 INTROEUCTION

The CQA Consultant will perform conformance testing, review the MQGC
documentation, and monitor the installation of the gectextile layers to venfy that
the Manufacturer's specfications and the requirements of the Construction
Documents and the CQA Plan are met.

7.2 TRANSPORTATION, HANDLING, AND STORAGE

The CTOA Consultant will monitor the transportation, handling, and storage of the
geotextile on the Project site. The COA Cansultant will venfy that the geotextile is
protected from ultrawiolet ight expasure, precipitation or other inundatien, mud,
dirt, dust, puncture, cutting, or any other damaging or deletencus condiions.

The COA Consultant will monitor that transportation, handling, and storage of
gectextile conforms with the Construction Documentis, including:

handling of the geotextile rolls is performed in a competent manner such that
damage does not occur to the geotextiie orto iis protective wrapping,

gentextile rolls are not stacked upon one another o the extent that
deformation of the core occurs or to the point where accessibility can cause
damaage in handling;

geotextile rolls are stackad in such a way that access for conformance
sampling is possible;

protective wrappings are removed fess than one hour prior to unrolling the
geotextie;

after unrafling, a geotextile is not exposed 1o ultraviclet light for more than 30
calendar days

outgoor starage of geotextile rolls does not exceed the Manufacturer's
recommendations or longer than six months, whichever is-less;

for storage periods longer than six months, a temporary enclosure is placed
over the rolls, orthey are moved to an enclesed facility, and

the location of temperary field storage is net in areas where water €an
accumulate, and the rolis are elevated off the ground to prevent contact
with ponded water,
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= Upon deiivery at ﬂﬁe zite, the Cﬂﬂtracmf, Insligl.ler, and COA E_t}ﬁsmiant will
conduct an inspection of the rolis for defects and damage. This inspection
will be conducted vathout

= umrolling the maienals unless defects or damages are found orsuspecied.
The CQA Consultant will indicate to the Consiruciion Manager

= rolis, or portions thereof, that will be rejected and removed from the site
because they have severe flaws, and

= rolis that include minor repairable flaws that do not compromise geotextile
functionality

The CQA Censultant will alse memnitor that equipment used to handle the
geotextiles on site is adequate and does not pose any risk of damage to the
geotextiles dunng handling

7 3 MANUFACTURER QC (MQC) TESTING AND CONFORMANCE (CQA) TESTING
731 Geotextile MQC Testing Requirements

The geotexlile Manufacturer will perform QC testing on the geotextile
materals and rolis that will be used on this Project in accordance with the
current versions of the ASTM and other applicable test proceduras and at
the minimum MAC frequencies as presented in Table 5

The COA Conzultant will review the MQC cerifications and test results to
venfy that the Manufacturer's specifications and the requirements of the
Construction Documents and the COA Plan are migt

732 Geotextile Conformance Testing Reguirements

The CQA Consultant will coordinate;, and the CQA Geesynthetics
Laboratory will periorm, geotextile conformance testing to evaiuate the
conformance of the geotextile with the requirements of the Construction
Decuments and the CQOA Plan. The testing will be performed in accordance
with the current verzions of the ASTM and cther applicahie test procedures
and at the mimimum frequencies indicated in Table 5, comesponding to
each geotextile matenal type that will be used.

The CQA Consultant may conduct additional conformance testing if
deemed necessary by the Owner and/or the CQA Certifying Engineer

733 TestResulis

All MQC and conformance test resulis will be reviewed, accepted, and

Fage &0

SARG=



Construction Quality Assurance Plan Ravision
Mumicipality of Tea Alta, Puerio Rico Cictober 2023
Preliminary Landfill Closurs Design

reporied by the CQA Consultant before deployment of geotextiles. Any
non-conformance of the materal properties with the requirements of the
Construction Decuments will be reported te the Contractor and
Construction Manager

T34 TestFailue

In the case of failing test results, the Cantractor may request that another
sample from the failing roll be re-tested . If the re-test fails or if the option to
re-test 5 not exercised, then two I1solation conformance samples will be
obtained by the COA Consultant These isalation samples will be taken
from rells that have been determined by corralation with the Manufacturer's
roll number to have been manufactured pnor to and after the falling roll
This methed for choosing isolation roils for testing will continue. until
passing tesis are achieved All rolls that fall numercally between the
passing roll nrumbers will be rejecied.

The CQA Cansultant will verify thiat the Contractor hias replaced all rejected
rolls. The CQA Gonsultant will doecument all actions taken in conjunction with
geotextile conformance fallures.

74  PLACEMENT

The COA Consultant will menitor, venfy, and document that geotextile placement
is conductad in accordance with the Construction Documents and that COA
activities are performed as described below

The CQA Consultant will monitor the placement of all geotextiles to verify that they
are not damaged n any way and the following reguirements of the Construction
Documents are met

onslapes, the geotextiles are securely anchored in the anchor trench and
then deployed down the slope in such a2 manner as to cantinually keep the
geotextile in tension:

m the presence of wind, ail geotextiles are weighted with sandbags or
equivalent, such sandbags are installed during placement and will remain
urtil replaced with earth cover matenal,

immming.of the gegtexties 1s perfarmed using only an upward cutting hook
blade and special care is given to protect other matenals from damage
which eould be caused by the cltting of the gectextiles,

the Installer is taking necessary precautions to prevent damage 1o
underlying layers during placement of the geotextile;
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= during placement of geotextiles, care is given not to entrap stones,
excessive dust, or moisture that could generate clogging of draing or filters,
and

= awvisual examination of the geotextile is carried out over the entire surface,
aiter installatian; to verify that no potentially harmiul forsign ohjecis, (eg .
siones, sharp objects, small tocls, sandbags, etc.) are present.

7.5  SEAMS AND OVERLAPS

The COA Consultant will menitor, verify, and document that geotextile seams and
overiaps are in accordance with the Construction Documents and that CQA
activiies are performed az described below

The CQA Consultant will monitor that the following requirements of the Censtruction
Documents are met:

= all geotextiles are continuously sewn (1. £, no spot sewing),

gentextiles are overlapped 8 inches prior ta seaming,

na honzontal seams are construcied on side slopes that are steeper than 10
fiorizontal to 1 vertical (1 e, seams to be aligned along, not acress the
slope), except as part of a paich;

sewing uses polymeric thread with chemical and ultraviclet resistance
properties equal to or exceeding those of the gegtextile, and

= S22MmSs are sewn using a single row Stich Type 401 two-thread chain stitch
76  FREPAIRS

The CQA Consultant will monitor, verify. and document that gectexdtile repairs are
made in accordance with the Construction Documents and that CQA activities are
parformed as descnbad betow.

The CQA Consultant will manitor that any holes or tears in the geatextle are
repaired as follows:

» For slopes steeper than 10 horizontal 1 vertical, a patch made from the
same geotextile is double seamed into place (with each seam 1/4 inches to
34 inches apart and no closer than 1 inch from any edge) with a mimmum
12-inch overiap. Sheould any tear exceed 50 percent of the wadth of the rall,
that rell 1= removed fram the slope and repiaced.
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= For slopes milder than 10 horizontal 1 vertical, 3 patch made from the same
geotextile is sewn in place with 2 minimum of 12-inch overiap in all
directions away from the repair area.

The CQOA Consultant will observe that care 1 given to remove any soil-or other
nmiaterial which may have penetrated the torn geotextite and ail repairs and verify
that any nen- cenformance with the above requirements is camectad

7.7  PLACEMENT OF SOILS OR GRANULAR MATERIALS

The CQA Consultarit will monitor, verify, and document that placement of soils or
granular materals on top of geotextiles is conducted in accordance with the
Construction Documents: and that CQA activites are performed as described
below.

The CGA Censultant will menitor that the Contractor’s placement of sail or granular
matenals on top of the geotextile 1= in conformance with the Construction
Docurments: including:

that no damage occurs p the gectextile;

that no shifting of the geotextile from its.intended position occurs and
underlying materials are not exposed or damaged;

that excess tensile stress does riot accur in the geotextile,

that equipment does not dnve directly on the geotextile; and

the Contractor uses only LGP equipment on layers less than 3-feet thick
above the geomembrane and gegtextile separatar or cushion layer

The CQA Consultant will monitor that covenng of the geotextile with overlying
layers Is completed within 20 days of installation te prevent UV degradation and,
on side slopes, soil and granular jayers are piaced over the geotextile from the
bottom of the slope upward.
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81 INTRODUCTION

The CQA Consultant will perform conformance festing, review the MQC
documentation and testing results. and monitor the nstallation of engineered turf
to venfy that the Manufacturers specificatons and the reguirements of the
Construction Documents and the CQA Plan are met The installation of the
engineered turf will also include the installation of overlaying baliast material (i e
sand Infill, cementitious binder. and/or armaorad fill)

8.2 MANUFACTURING PLANT VISIT

At the reguest of the Owner, the COA Consultant or the Owner's Representative
will visit the plant of the engineered turf Manufacturer to verify that manufacturing
quality cantrol procedures are in confarmance with the Construction Documents. If
possible, such a visit will be performed prier to or during the manufactunng of the
engineered turf rolls fer the Project.

During the project-specific manufacturing plant visit, the CQA Consultant or
Dwner's Representative will:

= verify that the measurements of properties by the Manufacturer are properly
documenied and test methods used are accepiable;

= spot-mepect the rolls and vearnfy that they are free of holes, blisters, or any
sign of contamination by fareign matter;

= review packaging and transperiation procedures to verify that these
procedures are nat damaging the engineered turf, and

= yerify that all rolls are properly labeted.

Upon completion of the manufacturing plant visit, a report describing the findings
and observations will be completed by the CQA Consultant or Owner's
Representative and be included as an attachment to the final CQA Certification
Heport.

83 TRANSPORTATION HANDLING, AND STORAGE

The CQA Consultant will monitor the transportation, handling, and sterage of the
enginesred turf on the Project site. The COA Consultant will verdy that the
engineered turf is protected from precipitation or other inundation, mud, dirl, dust,
puncture, cutting, or any other damaging or deletenous- conditions.
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The CQA Consultant will meniter that transportation, handling, and storage of
engineered turf conforms with the Construction Documents, including.

= handling of the enginesred turf ralls is performed in 2 competent manner
such that damage does not occur to the enginesred turf or o its protective
wrapping; '

= enginesred turf rolls are not stacked upon one anaother to the extent that
deformation of the core occurs orto the point where accessibility can cause
damage in handling, and

= engineered turf rolls are stacked in sucha way that access for conformance
sampling is possible

Upon delivery at the site, the Contractar, Installer, and CQA Consultant will
conduct an inspection of the rolls for defects and damage. This inspection will be
conducted without unrolling the materials unless defects or damages are found or
suspected in the rolied matenal The COA Censultant will indicate to the
Construction Manager:

= rolis, or portions thereof, that will be rejected and removed from the site
because they have severe or non-repairable flaws that may compromise-
engineerad turf quality, and

= ralls that include minar and repairable flaws that do nat compremiss
engineered wirf quality

84 MANUFACTURER QC (MOC) TESTING AND CONFORMANCE (CQA)
TESTING

841 Engineered Turf MGC Testing Requiremenis

The engineered turf Manufacturer will perform QC testing on the engineered
turf materials and rolis that will be used an this Project in accordance with
the current versions of the ASTM and other applicable test procedures, and
at the minimunt MQC frequencies as presenied in Table 6.

The COA Consultant will review the MQC certifications and test resulis to

venfy that the Manufacturer's specifications and the requirements of the
Construction Documents and this CQA Plan are met.

842 Sand Infill Matenal Pre-Construction Testing Reguirements

The sand infill supplier/manufacturer will perform the geotechnical pre-
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construction QC testing on a representative sample of the sand infill that
will be used on this Project as required by the Construction Documenis.
The COA Consultant will review the QC certifications and test results to
venfy that the requirements of the Construction Documents are met.

843 Engineered Turf Conformance CQA Testing Requirements

The CQA Consuitant will coordinate, and a qualified laboratory (1Le., the
COA Geosynthetics | aboratery) will perferm, engineered turf CQA testing
itz evaluate the conformance of the enginesred turf with the reguirsmenis
of the Construction Documents and the CQA Plan The-testing will be
performed in accordance with the current versions of the ASTM and other
applicable test procedures and at the minmum frequencies indicated In
Table &

The CQA Copsultant may conduct additional conformance testing if
deemed necessary by the Cwner and/or CQA Certifying Engineer

844 Sand Infill Maienal Conformance CQAA Testing Requirements

The CQA Consultant will coordinate, and a qualified laboratory e, the
CQA Sails Laboratory) will perform, sand infill CQA testing to evaluate the
conformance of the sand materal with the requirernents-of the Construction
Documents and the CQA Plan. The testing will b= performed in accordance
with the current versions of the ASTM and cther applicable test procedures
and at the minimum frequencies Indicated In Table &

The CQA Consultant may conduct additional conformance testing if
deemed necessary by the Owner and/or C3A Certifying Enginear

845 TestResuls

All MQC and conformance test resulis will be reviewed, accepted, and
reporied by the COA Consultant before deployment of the engineered turf
and placement of sand infill Any non-conformance of the material
properties with the reguiremenis of the Construction Documents will be
reported to the Contractor and Construction Manager.

848 TestFallure

All maternials falling to comply with conformance standards will be rejected
for use-atthe site. In the case of failling test results-of engineered turf_ the
Contractor may request that ancther sample fromr the failing roll be
retested. If the retest fails or if the option to retest is not exercised, then two
isolation conformance samples will be obtained by the CQA Consultant
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These .i.st)latmn sampltes will be taken ﬁurﬂ rﬁl[s, which have been
determined by carelation with the manufacturer's roll number, to have
been manufactured pnor te and after the

failing roll. This method for choesing isolation rolls for testing should
continue until passing tests are achieved. All rolls that fall numerncally
between the passing roll numbers will be rejected. In the case of failing test
results of sand infill, the sand represented by the failing test will be rejected.
if requested by the sand supplier and approved by the Owner, the CQA
Consultant may conduct additional conformance festing of subdivided
portions of sand infill to isolate the failing matenal

The CQA Consuitant will verify that the Contractor has replaced all rejected
rofts. The CQA Consultant will document all actions tgken in canjunction
wath engineered turf and/or sand infill conformance fallures.

85 PLACEMENT

The CQA Consultant will monitor, venfy, and document that engineersd turf
placement 18 conducted in-accordance with the Construction Documents, the
engineered turf and underlying geomembrane are Aot damaged in any way, and
that the following conditions are met

= gnslepes, the engineered turf 1s securely anchored in the anchor trench and
then deployed down the slope in such 2 manner as t© continually keep the
engineered turf in tension;

the engineered turf is laid substantally smooti;

panels are depioyed from the fop of the slope in 2 way that the engineered
turf fitamenis are pointing upslope after deployment is complete;

in the presence of wind, the engineered turf is weighted with sandbags or
equivalent and that sandbags will remain until repiaced with ballast
matenal;

timming of the engineered turf is performed using only an upward cutting
hook blade and special care i1s given to protect other matenals from
damage wiich could be caused by the cutting of the engineered turf,

the Installer is taking necessary precautions with the use of equipment 1o
prevent damage to underlying layers during placement of the enginesred
turf, ' ' '

= care is given not to entrap stenes, or excessive dust, and
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= 3 visual examination of the engingered turf is camied cut over the entire
surface, afier installafion, to verify that no patentially harmful fareign
cbjects, (e.g._staones, sharp objects. small tools, sandbags. etc) are
present

86  FIELD SEAMING

861 Tnal Seams (Fusion Seams)

The CQA Consultant wall monitor, verify, and decument that fusion trial
seaming of the engneered turf 15 conducted In accordance with the
Construction Documents and the following requirements are met

= fusion tnal seams are conducted at daily start-up, immediately afier any
break, anytime the weiding machine is turned off for more than 30
minutes, and no less than after five hours of seaming,

« fusion frial weld samples must be a minimum of 3 feet long and 12 inches
wide. with the seam centered lengthwise, and

= fusion tnal weld samples must comply with "VISUAL PASSING
CRITERIA", which 1s when a manual peel/pull test is performed and
approximately 75% of thetop twf panel tufts transier to the bettom turf
panel
862 Production Seaming (Fusion Seams)

The CQA Censultant will meniter, verify, and document that fusion field
seaniing Is conducted in accordance with the Construction Docurnents-and
the fellowing reguirements are met

= the fusion seaming device Is a Manufacturer-approved device;

= there is 2 seam overlap of at least the amount recommended by
the Manufacturer,

= prior to starling the praduction fusion seaming, nal seams ars
periommed in accordance {o Section 861,

=  mechanical ar hat knife timming and cutting devices are ufilized for
sahr.a_ge tnmming; and

= defects are repared in accordance o Section 8.7,
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86.3 Production Seaming (Sewn Seam)

Thie CQA Consultant will monitor, verify, and decumernt that field seaiming
15 conducted m accordance with the Construction Documents and the
following reguirements are met

= asingle stitch prayer typa seam is constructed using a Manufacturer-
approved sewing machine,

= the thread is Palyester or an equivalent polymer approved by the
Manufacturer, and

= sewing occurs between the 1stand 2nd row of tufts-from the-edge.
87 DEFECTS AND HEPAIRS

The CQA TConsultant will menitor, verify, and document that enginesred turf
defects are addressed and repairs are made in accordance with the Construction
Cocuments and that the following reguirements are met:

= repairs are completed by using a heat-bonded seam,

= 3l tie-in seams along fiatter slopes (i.e. 15% or less) with lengths greater
than 25 feet use an approved heat bonded seam so a consistent pressure
is achieved throughout the seam, and

= & hand-held heat gun with a pressure wheel is used in
smallericoncentrated areas

The Installer may zalso demonstrate technigues and practices for the
Manufacturer's approval. A field demenstration and approval by the Owner is
reguired before incarporating any aitemative technigue.

88 EQUIPMENT ON THE ENGINEERED TURF

The procedures outiined in this section are intended to allow the CQA Consultantio
verfy that the installaticn of matenals in contact with the enginzered turf de not
cause damage to it The CQA Consultant will monitor, verify, and document that
the fallowing requirements are met

» onslopesequal to or exceeding 15 percent, no eguipment on the
enginesred- turf until the sand infill is in-place;
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= on slopes less than 15 percent. small single-operator rubber-tired all-
terrain vehicles (ATVs) are allowed to drive on the engineerad-turf prior
to sandinflll placement if the tire pressure s less than 5 psi) and

« ance the full specified sand infill thickness is in-place. rubber-tired
passenger cars or hght-to-medium-duty pickup trucks are allowed to
drive:on the completed engineered-turf provided their tire pressures are
less than 35 psi.

89  INFILL PLACEMENT

The CQA Consultantwill monitor, verify, and document thatthe infill placement (sand
infill, cementitious binder, or armared fill polymer emulsicn, where specified) s
conducted in accordance with the Construction Documents and that the following
requiremenis are met:

+ only infill of an approved type and from an approved source is utilized (i e
infill material that has undergene the required precenstruction QC testing and
submittals, and CGA conformance testing 2= applicable), and the infill material
remains consistent;

* infill is placed uniformly to the required thickness {and within allowable
tolerances),

+ installation i only performed by a Manufacturer-approved Installer,

» the infill is worked into the engineered turf between the synthetic yam biades
in a manner such that the tufis are in an upright position;

+  equipment used o place the infill meets the vehicle type and ground pressure

requirements outlined previously, andlor blowers are used to spread and place
the infil;

* infill placement does nat occur during inclement weather or when there is
snowlice on the engineered turf,

+ where cementitious binder is to be installed:

* itizonly installed at locations specified in the Construction Documents
and onfy while the binder is m a dry state,

* the reguired cementitious binder thickness is achiaved, with tufts free
and upnght, prior to the start of hydration,

+ hydration ococurs on the same day that the cementitious hinder is placed.
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* the cementitious binder is hydrated thoroughly, through the full
thickness, and withcut causing excessive runoff,

* where armored fill polymer emulsion is to be apphed to sand infill

* the emulsion is only applied at locations specified in the
Construction Decuments;

* the required waler-to-emulsien mix ratio 15 achieved,

«  the emulsion is verified to have fully penetrated and saturated the
sand; and

» foot traffic is avaided for 48 hours after application, and vehicle
traffic is prahibited for 7 days after application

Fage 71

SARG=



SOILS TESTING TABLES



TABLE 1
cQc/caa ACTIVITIES/TESTS FOR FILL

TEM REDMIIRED
= 5 cﬁ;‘* MINIMUNM COC FREQUENCY MIBIMUM CG4 FREGUENCY
]
Visust Obhsarvation My 3 A TequIred (ComEInuGls JUring Hacemsnt)
Parpche haze Anglyss . . _ - . AT
ASTMC13 i 3 1 persourceor vizssl change Inmatensd ype & I per 3,080 yva
Atteryerg Linits
5‘1’313‘ Net= 3 3'persourceor wissal change in matershype & L per 3 000 yd®
Saoll Cizzsificathan
=11} J—— Mtz 3 1 pet dourteor vidnal chamre In material type & 1 6685000y
Conformance Testing* - -
HGissute Comeat Nate 3 1 r Saurts or vidual chanss In material tyie & 1 per 5,000 vas
ASTM B2216 et bt ool ol
Srandard By octar ! _ .
.'E,a&?;ﬂ saas Mate 3 1 per zouree & virual change jn material fhpe & 1 per 20600 yd®
Trizeial Testing .
. Hate 3 i £2
[Bamolded] ASTM DI7E7 = PEIaE
Visuet Obcarvanon Mete 2 Continuogs
Lift Bepth Ehack Mete 3 Az roguived
Nuzleer Dansometer
In-place "-:_'E’-‘-"-“'r 2l N3 1 pei 10,008 5f per f-inch it or
Malsture Contant =- 1toct per 200 1 ner 11 for finear features
Al ASTM De2as
Porformancs Testing?
' Ficizzurs Contant - - -
by ey Lparilnutiear d 2ior el
£3216 par 10 fudiear dersom 1
Sand Cane Dancity or
Drive Tutie Sampie Nate 3 1 pér 25 niiclear dencometar TS
ASTM D155 or ASTM
R riEr
otese

if — linear fest: of —squars fe=t: yd?— cuble yarde

1) Coanformznoe teating ls performed an borrow zalirces prior W0 plzcament of matesial to verfy the minlmum reguired values sre mat and the matenizl
refzing canslstant ' ' ' ' ' '
2} Performance 1esting bs parformad o materisls after plesament I complats 1o venfy that the |ift of l2yer mests desizn requirements
3} TheContractor end the Contractor's CEC Consuliant may conguct confarmance and performance 1651 1o ansure Technical Specifications are met. The
{04 test results will pass or fall the finel groduct
4] Target veluesfor the reguired scovities/taste wilf be prosided n the Constructon Docements (TechnicalSpecificatonsl




TABLE 2
cQc/cOA ACTIVITIES/TESTS FOR FINAL COVER SYSTEM SOIL COMPONENTS

REQULIRED

|ﬁ
m
=

s , J— .
ACTIVITY TEST MINIMUIBA: COC FRECILIENCY MINIMLIM FREQLIERCY
Wisusl Chervation Mote 4 As rporjuirad
Gigve AnalEs _
. . ASTM C3 Node d i per stuiree of whsusl change in matesial type £ 1 per 10 000 yd®
Vegezative Cover  Layer NE338 : : .
{Final Cover System) Artsrperg Limits :
Eonformances Testing® ASTM D338 Home 4 L per seaites o wliual change In materis) type £ 1 per 10 000 &
Soll Classiication . ) )
ASTM 2487 pote 4 L per soutce o7 vislad change in materisl type £ 2 per 10 000 y&&
Vegemative Cover  Layer Visual Obssrvation Nats 4 As renulred
{Final Cover System) S
Eerformanes Testing? L
- = LMt Depth Chack Neted As reruirad
hores:

yi® = cubic yatds:

1) Confgérmancetesting i performed on borrow saldrces priar to plgtemant of material 1o verify the mirimum reduired Values ke miat 3nd the misterial
refmiing oneistent

Z) Porformancs tectins i performed on n_u_ta-riai*._;ﬂe:_' plezement [ complate 1o vendy thatthe [{fror l2yar meats design regquiremants

3} Tesmingofhytaulic condiethnty o orotective tower scils ey B2 required on 2 site-specficbasis

4] Thetanractor and the Contractor's COC Consultant may conduct condormance-and performante 1e5ts 1o ensurg Technical Spacifications aremat The
04 tesTresulys will passor fa1) the final sroduct

5] Tarzet vsiussfor the reguiredecnivitics tests will be providad in the Corsbruction Documents {Technicst Specifications]




GEOSYNTHETICS TESTING TABLES



TABLE 3

GEOMEMBRANE MQC/'CQA
TESTING REQUIREMENTS AMINIMTM €A
TESTING
TEST N: I METHOD _'ILL-"\'I.M.U_'I.II..}IQL FREQUENLY
TESTING.
FREQUENCY
Thicknzss ASTM D5god Every Rall On= per 100,000 ft°
Asperity Height (3) ASTM D765 Every 2nd Rall Oz par 100,000 -
Drainase Stud Heioht | Frichon 3
S = ' ASTMDFi68 wery 2nd Roll One per 100,000 &
Spiks Haight (4) : i : ¢
ASTM D792 Method
Denuity E Oge par200.000 1 Qme par 160,000 £
or ASTM B150F
ASTADIG03 -
Carbon Black Content D-Piﬁ e Croe per 20,00 1o Gipe per 100, 000 fi
Carbon Dispermion ASTMTIZS96 Oneper 45,000 b On=par 100,006
Beam - MeltFlow Index ASTAM D238 One per 200,000 1b Onz par 100,000 &
Temmle Properes (§) ASTM D6ED3 Cme per 20,000 I Ome per 100,000 £
ASTMDIOM : 1
R : %0
Tear Resistance Die C Puncture One pecd45 0= 10 Dne per 100,000 -
Punrture Rexztanze ASTMD4RIZ Ome per 45,000 b Onzper 100,000 &
O=idative Indociton Time (OIT)
Stendard OTT of ASTM D305 o One per 200,000 Ib =5
High Pressure OIT ASTM DEESS
Notched Conatant Tensile Load
E =207 ¥ | ard
Stress Cracking (NCTLSC) (6) ASTM D339 One per 200,000 Ib
228 Modulos {5) (6) ASTM DS323 Per Formulation —
AR Emtne Leok ASTM D3617 Per Formulation -
Bemstence Stram (3) (6) '
Gven Agms at 852 (6) ASTM D5721
~fEtE] ok =
Std. OIT -rewmned afer 30 dayz: o Dages Per Farmulation =
Hizh Pressurz OIT - retained ASTM D555
after 00 days ks
UV Resistance (6) GRIGMI11
; L e B l: -
High Pressure OIT ASTM D585 Feomiinmg
Notes:
1) Atleast ome tesi-shall be performed forsach redin lot A renin lot shsl] be-as defined by ASTM D354

2y Teiis ate applicable to smooth texiured and studded HDPE o1 11 DPE geomembranes unless nofed.

3) Tes agphs:iih;le to textured gromembranes anly,

4} Test applicable to zsomembranes used o3 part of peomembrane engineerad turf closure systams,

5) Tests applicable to LI DPE zeomemhranes only

&) For NCTLSC, 2% Meduelus, Asxi-symmetnc bresk resistance stramn, oven aging, and UV rezistance, Manufacturer's



8)

certifieation may be acceptsd in itn ef actual tesi remlts.

Target vahies for the reguired propertiestests will be provided in the Construction Document: (Technical
Specaficahions)

For L1 DPE geomembranes megsurement-and reportine of tensle yieid strength and eloneation at yiskd are not
required.



TABLE 4

GEOMENMBRANE SEANM
TESTING REQUIREMENTS
AMINIMUM CQC MINIMUM CQA
TEST NAME TEST AMETEHOD TESTING TESTING

FREQUENCY FREQUENCY

Pesl Strength ASTM D682 15 Daeper 300 £ Dape per 300 £

Skear Strensth ASTM D332 &3 Oune per 300 fi Cne per 500 ft
100 g Cbservation/docomenta
Vacuum Testing Welded Scanmw — F_EEEEE N tion 68100 peresnt of

= extridion weldsy )

exirosion naeldy
Air Préssure Testing Welded 100 percsit oF Gision, o0 Anon documedta
: &S == i trof) of 100 pereent of

Searms welds :
fusion walds
Motes:

1), For peel adhesion: seam separation shall not extend more than 10 pereant mio the seam interface Teshng shall be
dizcontinued when the sample has visnally vielded.

2} Forshesr tests, the sheet ghall vield before failuge of theseam

3} For estbver test, smmple falore shall be a Fim Tear Bend (FIB).

4 CQC testing will be perfoimed by the Installer.

5y Teiis ake applicable to smooth texiured, and stutdded HDPE o1 11 DPE geomembranes unless nofed.

&) Tarzet values for the required properhiasiests will be provided in the Construetion Decumants (Technizal
Sgecifications)



TABLE 5

GEOTEXTILE MQC/'CQA
TESTING REQUIEEMENTS
. _ AMINIMUM MQC MINIMTM CQA
TEST NAME TEST METHOD TESTING TESTING
FREQUENCY FREQUENCY

Polymier Compoution Cemfication
Mazs per Unit Ares ASTM D3261 Ogz par 90,000 f= Ose per 100,000 £
Grab Strength snd Elongation ASTM D4632 0 Oxz par 90 0060 ft= Oune per 100,000 ft*
CBR Punetore Strensth ASTM D241 Oné per 90,000 £ -
Trapernidal Tear Strensth ASTMD33533 @ Ons per 00 060 & Ons per 100,000 f°
Static Puncture Strenzth ASTMIDE24] Olneper 340,000 & On= per 40,000 £
Ultrgviolet Resiatance ASTMD4335 Pzr fogmulaticn =
Appatent ﬂpemr.g S1ze 19 ASTAIDITSL One per 340,000 &- One per 340,000 &°
Permattivity & ASTAID440T One per 340,000 & One per 340,000

1) Mnimum of valozs measured in machine and eross machine directions with L-anch clamp on Constant Rate of

Extepsion (CRE) machine
2y Mummum valse mezsared inmachne and erozs machine direction
3) Tenston testing mackimewith a 1.73-mch diameter nng clamp_ thestee] ball being replaced wath (.3 1-nch
diameter solid stea] eylindar with 3 flat tip cedtered within the rmg clamp.

41 At leastone tesi shall be performed for each lot A lot = defined by ASTM 4354,

51 Agpstent cpaiting size and permathvity testing shall be performed for zectexhls filter only:

8)  Tatzet values for the required propertizstests will be provided in the Constrocthion Documents (Techmeat

Spacifications),



TABLE®

ENGINEERED TURF MQC/CQA

TESTING REQUIREMENTS
AMINIMTM €CQA
= . MINIAMT M MQC Ll i
TEST NAME TEST METHOD TESTING FREQUENCY
FREQUENCY
Enginzersd Turf
CER Punctur= ASTMBS241 Cae per 300,600 f One per 400,000 &
Tensile Property ASTM D405 One per 300,000 & One per 400000 &
¥ Weight (Total Product : i
ekt ( ! ASTMD3261 Que per 300,000 Oue per 400,000 &
Wesht)
Tenzile Strensthof Yarn ASTAMDIING: Cpe per 300,000 i Ome per400.000 f

Ballase Material

Sand Infill - Gradation

Sand Imhill - Thywekhes
Cementinons Binder - Thickness
Cementiticns Binder - Hydration
Armerad Ful - Satgration

ASTHM C-33-03
Aamma! Probe:
Mammal Probe
Manuai Probe
MManunal Probe

1 per 250 e
20 per acte
20 per arre

! testper 100 £
20 per acte

Motes:

1) Atleast ons tesi-shall be parfomnied forsach ot A lotshsll be as defined br ASTM D353
2} Target valnes for the requmed propertiestests will be provided in the Construstion Documents (Technical

Specifications)

3) [If fusion seamine method 13 used then trial seams shall be performed a5 stipulsted m Section§.6.1
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