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PART |. TECHN CAL GUI DANCE

Solid Waste Managenent facilities in the Commonweal th of
Massachusetts are regul ated by 310 CVR 16. 00 and 310 CWVR 19. 00.

The purpose of this Landfill Technical Guidance Manual (Part | in
particular) is to provide guidance to nunicipal officials,
consultants, landfill operators and others involved in the

pl anni ng and desi gn, construction, operation, naintenance,

nmoni toring, and assessnent of landfills. This docunment is
intended to fulfill two major functions: 1) to serve as a
standard reference docunent for landfill design, construction and
QA QC activities; and 2) provide additional guidance on

accept abl e standards and nethods for landfill design

construction and Quality Assurance/ Quality Control procedures to
ensure that a landfill will neet the performance and design
standards established in Part 11, Landfill Design and Operationa
Standards of the Solid Waste Managenent Facility Regul ations, 310
CMR 19. 000.

The manual is organi zed to provi de gui dance on specific topics of
interest to those designing and constructing landfills or

expansi ons thereof, including: design and construction of liners
and final covers; quality assurance/quality control of Iiner and
final cover construction; environnental nonitoring systens;
surface water control; and closure and post-cl osure gui dance.

In a nunber of areas the manual goes into nore detail ed

di scussions of standard requirenents for landfill design,
operation, and closure. In areas where professional judgenent is
appropriate in making decisions on |andfill operation and cl osure

t he manual gives suggestions on issues to be taken into account

i n maki ng those decisions. The Departnment will require detailed
docunmentation of rationale for requests to deviate from
Departnment requirenments and suggestions.

The revisions contained in this version of the manual have taken
into account the comments of a nunber of people working with
landfills. These conmments were based on practical experiences
wi t h gui dance contained in the previous editions of the manual.
Some comments were editorial in nature and have been used,
hopefully, to clarify issues that were unclear after the
publication of the last revisions in Septenber 1993. In an
effort to keep up with this steadily evolving field, the
Departnment wel comes further coments that woul d be consi dered for
i nclusion in subsequent editions of this manual .
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PART |1. ADM NI STRATI VE GUI DANCE

This Section on Adm nistrative Quidance is neant to assi st
muni ci pal officials, solid waste conmttee nenbers, and | andfil
owners and operators to prepare for the required assessnent and
final closure of their sanitary landfills.

Chapter 9 addresses the costs of landfill assessnent, closure,
and post-closure. Chapter 10 di scusses financing, fees and
accounting considerations associated with solid waste managenent.
Chapter 11 discusses the contracting process. A nodel Request
for Proposal/Request for Qualifications (RFP/RFQ is included in
Appendi x E for use in procurenent of contracting services.

Chapters 12 and 13 di scuss nuni ci pal planning activities for
landfill assessnment and cl osure inplenentation, and how the
process fits into the integrated solid waste nmanagenent

f ramewor k.

Part Il as a whole will provide information and techni ques which
wi Il make the landfill assessnent and cl osure process proceed
nmore snoothly and keep costs to a mninmum | evel while ensuring

t hat environmental protection is maintained.
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PART 111. APPEND X

The Appendi ces have been revised to reflect changes in earlier
sections of the manual. Sone exanples: |In addition to other
changes to Appendi x C, Attachnment B (Gas Screening Questionnaire)
was elimnated. Appendix H describes the current procedure to
obtain A S maps. Checklists for the different stages of landfill
assessnment which were fornerly attachnents to Appendi x C have now
been included at the end of the outlines for the assessnents.
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PART | V. G.OSSARY

This Section is intended to assist municipal officials, solid

waste commttee nenbers, and landfill owners and operators who
may not necessarily have technical backgrounds to understand
technical ternms used throughout the manual. A few words have

been added to this section during this revision.

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual Page | -4



TABLE OF CONTENTS

H

PART |. TECHN CAL GUI DANCE

CHAPTER 1 .o
l. INTRCDUCTICN .o
1. MN MM LINER DESIGN .o .
I 11. GENERAL LI NER DESI GN CRITERIA
A. Purpose . .
B. Design Cbn5|derat|ons
| V. SUBGRADE DESI GN
A. Purpose .
B. Design and Cbnstructlon CbnS|derat|ons
V. LOW PERMEABI LI TY SO L/ ADM XTURE LAYERS
A. Purpose . .
B. Design Cbn5|derat|ons
C. Adm xtures
D. Soil Liner Cbnstructlon Cbn5|derat|ons
VI . FLEXI BLE MEMBRANE LI NERS (FNLs)
A. Purpose . . .
B. Design Cbn5|derat|ons
C. Construction Cbn5|derat|ons
VI1. LINER SI DESLOPE DESI GN
A. Purpose .
B. Design and Cbnstructlon CbnS|derat|ons
VI11. LINER BASE DESI GN
A. Purpose . .
B. Design Cbn5|derat|ons e e e
| X. DRAI NAGE/ PROTECTI ON LAYER - Natural Materials
A. Purpose . .
B. Design Cbn5|derat|ons C e e e e
X. DRAI NAGE PROTECTI ON BLANKET - Synthetic Materials
A. Design Considerations C e e e
B. CGeotextile Design .
XI. WASTE BELOW WATER TABLE
A. Waste at Landfill .o
B. Consolidation of Waste .
Xi'l. LEACHATE COLLECTI ON SYSTEMS . .
A. General Design Considerations
B. Leachate Coll ection Piping Design
Consi derations . .
Xi11. LANDFILL FI NAL COVER SYSTENB (CAPS)
A. Introduction : .
B. Design Cbn5|derat|ons
C. Construction Cbn5|derat|ons . .
XI'V. LANDFILL CAP - M N MUM DESI GN RECUIRENENTS

RPRRRRPRPRRRPRPRRRRERERR
WWWNNNRPRRPRPOOOOWOONN~NOUIURADRMRMDMDRNWWWR P

e e
OO UIUTW

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual Page | -i



A. Design Considerations . . . . . . . . . . . . . 17

XV. ALTERNATI VE LI NER DESI GN . . .. . 20
XVI . GROUNDWATER PROTECTI ON SYSTENIAND FINAL CCNER
WAIVERS . . . . . . . . . . . . . . . .. .. ... 20
CHAPTER 2

CONSTRUCTI ON CERTI FI CATI ON, QUALI TY ASSURANCE/ QUALI TY CONTROL
(QV QC)

. INTRODUCTION . . .
1. REGULATORY RECUIRENENTS .o
A. QN QC Program Conponents .o
B. Role of the Certifying Engineer . . .
C. Role of the Independent Q¥ QC O ficer
D. Experience of the Liner Mnufacturer and
Installer .
L. CA/QC TESTI NG GU DANCE FOR SO LS
| ntroduction .
Subgr ade or Foundatlon Layer Testlng
Low Perneability Soil Borrow Source Testlng
Low Perneability Soil In-Place Testing
Drai nage/ Gas Venting Layer Testlng
Topsoi |l Layer Testing Co
Checklists . . :
V. QA QC TESTI NG GUI DANCE FOR GEOSYNTHETI C MATERI ALS
A. FML Liner Testing . . .
B. Synthetic Drai nage Nhterlal or GEonet Testing
C. FML Checkl i st . Ce e e e

NR R R

@TMmMoOm>

[
PROO~N~NOUDWWWW

CHAPTER 3 STORM WATER MANAGEMENT and SURFACE WATER
PROTECTION . . .
. INTRODUCTION . . .
| . PERFORMANCE GOALS .
1. STORM WATER CCNTRCLS
V. DESI GN STANDARDS .
A. Active Area
B. Long Tern1Nh|ntenance :
C. Design plans and Reports
V. REGULATIONS . .
A. Division of SO|Id Vﬁste Nhnagenent
B. Federal Regul ati ons Coe

O~N~NOITOBRBRANRPRPRE

CHAPTER 4 ENVI RONVENTAL MONI TORI NG PROGRAM
| . INTRODUCTION . . Ce e 1
1. MASSACHUSETTS CCNTINGENCY PLAN Adequately
Regul ated . . . . Ce 1
A Pre 1971 Landfllls .o .o 1
B. MCP Requirenents Appllcable to Solld waste
Landfills Considered to be Adequately

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual Page ii



Regul at ed: . 2
C. I mredi ate Response Act | ons 5
D. Ri sk Characterization 5
E. Public Invol venent Provisi ons 5
[11. MONI TORI NG PROGRANMS . . 6
A. G oundwater Mbonitori ng System 6
B. Surface Water Monitoring System 6
C. Leachate Mnitoring Program . 8
D. Monitoring of Secondary Leachate Ool I ectl on or
Leak Detection System . . Coe e 9
E. Landfill Gas Monitoring Requi rerrents .. . . . . 10
| V. 1 NSPECTI ONS FOR DETECTI ON OF HAZARDOUS WASTE -
SUBTI TLE D AMENDVENT . . . . .. . . 20
A. Details of Qperations . . . . . . . . . . . . . 20
B. Procedures . . . . . . . . . . . . . . . . ... 20
V. ANNUAL REPORT - |
VI. EMERGENCY ACTION . . . . . . . . . . . . . . . ... 21

CHAPTER 5 LANDFI LL ASSESSNMENTS 1
| . INTRODUCTION . . . 1

1. INNTIAL SITE ASSESSI\/ENT (I SA) 2

| 11. COVPREHENSI VE SI TE ASSESSMVENT 6

V. Qualitative R sk Assessnent . . . 10

V. CORRECTI VE ACTI ON ALTERNATI VES ANALYSI S (CAAA) R I
| ntroduction . . .o A

Who &HowCAAAApplles 12
(bj ectives of CAAA . . 13
Process of Devel opi ng Correct i ve Act [ ons 15
Anal ysis of Corrective Actions 17

mooOw>

CHAPTER 6 FI NAL CLOSURE AND POST- CLOSURE GUI DANCE
|. INTRODUCTION . .
1. REGULATORY REQUI REI\/ENTS F(P CLCBURE
A. Cosure Requirenents . . .
[11. POST-CLOSURE REQUI REMENTS .
A. Post-C osure Plans
B. Post-C osure Qui dance
| V. POST- CLOSURE USE .

COURNADMNRRRR

CHAPTER 7 LANDFI LL GAS CONTROL

. INTRODUCTION . . .

1. REGULATORY REQUI REI\/ENTS .o
A. Solid Waste Regul ati ons
B. Alr Quality Regulations Ce e e e

I11. GAS CONTROL . . o 1 0
A. Passive Gas Control e X 0
B. Active Gas Control . . .. 11

| V. PRELI M NARY | NVESTI GATI ON FCR ACTI VE GAS CC]\ITR(]_
DESIGN . . . . ) . . .11

NR R R

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual Page iii



A. Gas Collection System

B. Gas Flare Stations . .
V. OPERATOR RESPONSIBILITIES . .
VI. MONI TORI NG AND DATA REVI EW .
VI 1. CONDENSATE MANAGEMENT .

e e S S
WWWN N

CHAPTER 8 LANDFI LL RI SK ASSESSMVENT
. INTRODUCTION . . .
A Qualitative Ri sk Assessrrent .
B. Quantitative Ri sk Assessment Scope of W)rk
C. Quantitative R sk Assessment . .
1. RI SK ASSESSMENT & MASSACHUSETTS CONTI GENCY PLAN
Adequately Regulated . . .
Di fferences Between MCP & DSV\M Landf| I I s
Poi nt of Conpliance . .
Corrective Action Alternatlve Anal yS|s & RISk
Assessnent . . .
I11. QUALI TATI VE RI SK ASSESSNENT S
| V. QUANTI TATI VE Rl SK ASSESSMENT SCOPE C]: V\UQK
V. QUANTI TATI VE RI SK ASSESSMENT Co

OCOwx>
CORW WNNNRREERRE

PART |1. ADM NI STRATI VE GUI DANCE

CHAPTER 9 LANDFI LL ASSESSMENT AND CLOSURE COSTS

| . INTRODUCTION . . .

1. ASSESSMENT AND CL%URE CCBTS S .
A. Variables and Limtation of thls Anal y5|s
B. Costs of First Year Environnental Site

Assessnent . . . . . . . .

C. Landfill Final Cover Systens
D.
E

el

Post - cl osure Monitoring
Renedi ati on Costs

A BADNDN

CHAPTER 10 SOLI D WASTE FEES AND ACCOUNTI NG SYSTEMS
| . 1 NTRODUCTI ON
1. USER FEES )
A. Regul atory Frarrevvork .
I11. COST RECOVERY & OTHER REVENUE
A. Cost Recovery
B. O her Revenues . .
| V. ALTERNATI VE RATE STRUCTURES
A. Flat Fee Structure
B. Unit Price Structure
V. REVENUE PRQIECTIONS . . . .
VI . WASTE REDUCTI ON | NCENTI VES : )
A. The fixed costs of an | SWM pr ogr am represent
B. The variable costs of an | SWM program
represent: . .
C. One-Tier System (V\/nere the pr| ce reS| dents pay

BN AR DMWWNNNNNRPRERERE

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual Page iv



covers the total costs of refuse collected
and di sposed):
D. Two-Tiered Systent(mhere onIy the varrable

costs are covered by the price of the bag and
fixed costs are covered by general revenue):

VI1. I MPACT ANALYSIS . . .

VI11. ACCOUNTI NG SYSTEMS .

| X. PCOLI CY CONSI DERATIONS . .
A. Segregation of Waste Nhnagenent Cbsts and

Revenues . . Ce e e e e

B. Surplus Retentron .o

X. | SWM ACOOUNTI NG ALTERNATI VES
A. Ceneral Fund

B. Speci al Revende.Fdnd (NEL Chapter 44 Sectron'

53 E 14

C. Enterprrse #und (NEL Chapter 44 Sectron 53 F'

XI. COMVBlI NED USER FEES AND SEGREGATED ACCCUNTING .

X 1. ACCOUNTI NG FOR LANDFI LL CLOSURE AND POST CLOSURE

COsTS . . .

A Applrcabrlrty .o

B. Landfill O osure and Post Closure Reserve
X 11. CONCLUSI ONS

CHAPTER 11 PROCURI NG CONTRACTI NG SERVI CE
|. INTRODUCTION . . .
1. GENERAL CCNTRACTING CCNSIDERATICNS
A. Pre-RFP Consi derations
B. The RFP Process . . .
I11. THE ROLE OF CHAPTER 30B .
A. Chapter 30B Defined
B. Contracts for Supplies and Servrces
C. Contract Amendnents .
D. Record Keepi ng Requi rerrents
E. Enforcenent Provisions
| V. CONCLUSI ONS

CHAPTER 12 PLANNI NG AND MANAG NG LANDFI LL ASSESSMENTS AND
CLOSURES . . .
l. INTRCDUCTICN .o
1. WORKING WTH LOCAL GCNERNNENT
A. Municipal structure . .
B. Muni ci pal Coordi nation of the Cbnntttee
[11. PLANNI NG AND SCHEDULI NG . Coe e
A. Overview of Activities .
B. Need for Public Partrcrpatron and Educatron
C. Pre-Assessnent Activities G
D. Timng and Pl anni ng Cbnsrderatlons
I V. CONCLUSI ONS Ce e

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual

» o OO0l o1 01 0101

~N~

© 00 00~

OUIUIOABRNANNRRRER

GRPrWWWWNRRERPERPE

ne)
o
Q
®
<



CHAPTER 13 | NTEGRATED SOLI D WASTE MANAGEMENT

PART

. INTRODUCTION . . .
|1. | NTEGRATED SOLI D WASTE MANAGENENT
A. Resource Managenent . .
I11. HOW LANDFI LL ASSESSMVENT AND CLOSURE FITS IN
A. Environnental Protection
B. Financing | SYM .
| V. | MPLEVENTATI ON STRATEG ES . . . . . .
A. Planning for the Landfill C osure
B. Disposal and Collection Systens:
C. Recycling and Conposing
D. Solid Waste Fi nanci ng and Accountl ng
V. CONCLUSI ON

I'11. APPENDI CES

APPENDI X A. COVMONLY USED CQA TESTS AND MONI TORI NG

PROCEDURES . . . .
APPENDI X B. LANDFI LL PLAN SUBI\/I TTAL CHECKLI STS

APPENDI X C. OUTLI NE FOR SOLI D WASTE S| TE ASSESSVENT
APPENDI X D. MODEL REQUEST FOR PRCPCSALS/REQUEST FOR

QUALI FI CATIONS . . .
APPENDI X E. MJUNI Cl PAL FEE PROGR’AI\/S .o
APPENDI X F. SAMPLE MUNI Cl PAL LANDFI LL BUDGEF
APPENDI X G PURCHASI NG G S MAPS
Aient Informtion
To Oder a Map . . . . .
To License Digital Data . . . . .
Format and Medium for Digital Data
Li cense Agreenent Ce e
APPENDI X H, REFERENCES . . .
APPENDI X |. DSVWM PCLI ClI ES AND PUBLI CATI O\IS
APPENDI X J.

PoooTp

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual

OOUIRARMRMNNNRRERE

(oe]

B

PRRPWOWWNNR R R

Page vi



CHAPTER 1 GROUNDWATER PROTECTI ON AND FI NAL COVER SYSTEMS
DESI GN AND CONSTRUCT! ON

| . I NTRODUCTI ON

The solid waste nanagenent facility regulations require that a
groundwat er protection system (conmmonly referred to as a |iner
system) be installed at all new or expanding landfills. The
purpose of a liner systemis to prevent |eachate fromreaching
groundwat er by collecting | eachate for treatnent and di sposal.
By preventing the novenent of |eachate into groundwater, the
liner serves to protect groundwater and surface water from

pol | uti on.

Li ner systens should have the foll ow ng characteristics:

! Be designed as contained systens for the collection of
| eachate generated within the |andfill

Provide an effective hydraulic barrier during the
active life, closure and post-closure periods of the
landfill to inpede the infiltration of |eachate into
gr oundwat er ;

Have little or no chem cal reaction with waste, thereby
preventing an increase in the liner's perneability;

Maintain its integrity and performance under all
operating conditions for the expected |ife and post-
closure period of the facility.

The follow ng sections contain a nunber of m ninmum design and
construction requirenents for liners and ot her groundwater
protection systens. Many of these requirenents are stated in the
Solid Waste Regul ations. Sone of the others have been added
because of experiences reported fromother states and t he USEPA.

I n cases where a design engineer finds requirenents and
recommendations in this manual which conflict with their persona
experiences, the Departnent will required detail ed docunentation
to justify deviations fromstated requirenents and
reconmendat i ons before approval.

1. MN MUWM LINER DESI GN

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual Page 1



| PROTECTION
| LAYER
1 1x10%cm/s

FML (60 mil)

I ' 110 Crivs

| SUBGRADE
| EAYER
| Min. 4ft.

GWATER/ROCK

Figure 1-1: M nimum Li ner Design

The mnimum liner design required by the Solid Waste Managenent
Regul ations for landfills (19.110) nust incl ude:

?

A four foot separation between the top of bedrock or
t he maxi mum hi gh groundwat er | evel and the bottom of
the | owernost | ow perneability |ayer;

A conposite liner consisting of a two foot thick re-
conpacted soil liner wwth a maxi mum i n-pl ace saturated
hydraul i ¢ conductivity (K) of 1 x 10 ' cm sec overlain
by a flexible nmenbrane |liner (FM.) or geonenbrane;

A drai nage/ protection | ayer consisting of either soil

or soil in conmbination with a synthetic drai nage
material or geonet. This layer nust be a m ninmumof 18
i nches thick, the |owernost 12 inches of which nust
have a ni ni mum hydraul i c conductivity (K) of 1 x 10 2
cnisec and the uppernost 6 inches of which nust have a
m ni num hydraul i ¢ conductivity of 1 x 103 cni sec;

A | eachate collection system which has appropriately
spaced pipes. Trunk |lines nmust have a m ni num sl ope of
1% and | ateral lines a m ninum sl ope of one-half




percent (¥24; and

A | eachate punping facility, or a | eachate storage
facility if the landfill is not to be tied directly

into a sewer system
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I'11. CGENERAL LI NER DESI GN CRI TERI A

A. Pur pose

In order for liners to effectively act as a barrier to the
novenent of |eachate into groundwater and pronote | eachate
collection, the liner nust be properly designed and constructed.
Li ners nust be capabl e of w thstandi ng degradation by | eachate or
ot her mechani sns and nust pronote the drai nage of |eachate off
the liner as efficiently as possible. However, the | eachate
contai nnment strategy nust al so extend beyond the selection of the
liner type and materials. The overall design of the system nust
be carefully examned to identify potential weak points in the
design and to mnimze or correct failure-prone elenents of the
design. Potential failure points include:

1 Penetrations of the liner;

1 Negligent installation practices or poor operating
procedures resulting in perforations of the |iner;

Stability of the sub-grade;

Areas of high stress; and

| nadequate Quality Assurance/ Quality Control program

B. Design Considerations

Li ner materials nmust have chem cal properties which will prevent
failure upon exposure to solid waste | eachate. Liner materials
shoul d be tested for conpatibility with | eachate. The foll ow ng
test nethods should be used to evaluate the conpatibility of
liner materials with | eachate:

I Soil Liners - EPA test nethod 9100 ( EPA Docunent SW

846)

I Fl exi bl e Menbrane Liners (FMs) - EPA test nethod
9090 (EPA Docunent SW 846)

Sonme general |iner design characteristics include the foll ow ng;

1 Leachate conpatibility. Al low perneability materials
nmust docunent that they wll not fail (becone nore
per neabl e) when exposed to | eachate.

! Ability to withstand pressure gradi ents, including
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static and external hydrol ogi cal forces;

Constructability uses nethods and materials that can be
successfully used in the field;

Ability to withstand climatic conditions and stresses
of daily operation.

Li ners nust be designed to withstand pressure gradients,
i ncluding static head and external hydrol ogical forces,
variations in climatic conditions and the stresses of
installation and daily operation.

| V. SUBGRADE DESI GN

A. Purpose
The soil underlying a landfill nust provide a proper foundation
for the landfill. It nust be strong enough to support both the

expected |l oad of solid waste as wel|l as operational vehicul ar
traffic. To prevent the possibility of a failure due to

subsi dence or slunping, the foundation of the landfill nust be
desi gned to:

1 Provi de proper structural support for the liner and
solid waste;

Prevent differential settlement of the |iner;

Control seepage and prevent piping or pathways for
| eachate that has mgrated through the liner; and

Act as an attenuation | ayer for |eachate.

B. Design and Construction Considerations

The subgrade needs to be inspected to ensure that it consists of
suitable materials and is adequately conpacted. If the
suitability of the subgrade is not known, it is recomended that
preparation of the site for the liner include the excavation and
reconpaction (95% of standard proctor/90% nodi fied) of the top 1
to 2 feet of foundation soil in order to control settlenent of
the soil and determne the suitability of the subgrade materials.
In addition, any cracks, sand | enses or sand seans in the
foundation nust be repaired prior to placenent of the liner
because such incongruities nmay serve as pathways for |eachate

m gration and could cause piping failures in a soil liner.
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Further requirenents for preparation of the sub-grade include:

1 A mnimum four foot separation between the maxi num hi gh
groundwat er and the | owernost point of the inperneable
| ayer | ocated above the subgrade;

Di version of all surface drainage away fromthe
landfill;

Renoval of all stones with sharp edges and/or points
whi ch m ght penetrate the overlying inperneable |ayers
and all stones greater than 3 inches in dianeter from
t he subgrade surface;

Renoval of all construction debris, solid wastes,
organi ¢ debris and vegetation

! A reasonably snmooth surface. |If the surface is not
snooth, it should be rolled wwth a snooth steel drum
roller;

Have a bearing capacity adequate to support the total
appl i ed | oad.

V. LOW PERMEABI LI TY SO L/ ADM XTURE LAYERS

A. Purpose

The | ow perneability soil layer acts to mnimze the novenent of

| eachate into the subgrade and groundwater as well as function as
an attenuation layer. 1In order for a soil barrier layer to

function as designed, careful consideration nust be given to the
met hod of conpaction used. The sel ected conpaction nethod shoul d
be one which has no adverse effects on the physical properties of
the soil |ayer.

The soil liner shall be enplaced at optimum noi sture content for
proper conpaction, consistent, and have a uni formthickness
across the entire liner. A quality assurance/quality contro

program (QA Q) nust be devel oped for the installation of the
liner. QN QCis addressed later in this guidance docunent.

B. Design Considerations
Soils used for liners should have the properties specified in

Table 1-1 to neet the design standards specified in the
regul ati ons at 310CVR19. 112.
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Table 1-1: Properties for Soils Used for Soil Liners

Maxi mum hydraul ic conductivity of 1.0 x 10-7 cnl sec

M ni mum of 40% of the soil by weight, should pass a #200 sieve

M ni mum of 20% of the soil by weight should consist of <2um cl ay
size particles

Plasticity index should be 10% or greater, but |ess than 40%

Density should be, at m ni num 95% standard, or 90% Modifi ed
Proctor density

Maxi mum cl od si ze should not exceed 1/2 of the |lift thickness

Maxi mum rock size should not exceed 3/4 - 1 inch in top 6" of
liner and < 3" in | ower 18"

Coarse fragnents < 10% by wei ght (retained on a #4 sieve)

C. Adm xtures

An adm xture is a conbination of native soils and a bentonite-
type clayey material which when added to the native soil results
inalowperneability material .

Construction of liner systens or portions of |liner systens using
adm xtures should conformto the foll ow ng:

1 Bentonite added to native soils should be powdered to
achi eve the best m xi ng possi bl e.

A pugm ||l should be used to mx the soil and bentonite.

A liner constructed of an adm xture of bentonite and
native soils nust have a m ni numthi ckness of 24

i nches.

D. Soil Liner Construction Considerations

The follow ng variables affect the ability to properly conpact
soil liner materials so that they neet design and performance

st andar ds:

1 WAt er cont ent,
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Type of conpacti on equi pnent,
Conpactive effort applied to the soil
Si ze of cl ods,

Bondi ng between lifts,

Dept h and nunber of lifts,

Use of the follow ng guidance will ensure that soil liners are
conpact ed adequately and the in-place hydraulic conductivity,

whi ch nust
cap, wll

not exceed 1x10°7 cnsec for each lift of a liner or
be as | ow as possi bl e:

To mnimze the hydraulic conductivity, soils should be
installed wet of optinmum as determ ned by noisture,
density and perneability relationship. Laboratory soil
anal ysis needs to be conducted to determ ne these

rel ationships (see chapter 2). Dry soils should be
adequately wetted prior to conpaction. Wt soils
shoul d be spread and allowed to dry prior to
conpacti on.

Liners should be installed in |loose lifts which are a
maxi mum of 9 inches thick; conpacted |ifts should be a
maxi mum of si x i nches thick.

Two foot thick inpervious soil liners should be
constructed in four six-inch thick conpacted lifts.

Test pad liners should be built and tested in-situ with
an infiltroneter to ensure that the soil and the
conpacti on equi pnent and procedures will result in a
liner that neets the standards established in the
regul ati ons.

Cl od size should be mnimzed to the extent possible to
prevent preferential flow pathways for |eachate.

Soil's shoul d be protected agai nst desiccation both
prior to and after conpaction. |If large areas of a
liner are to be exposed | ong enough for significant
drying to occur then a protective cover should be
pl aced over the liner.

Partially penetrating sheeps foot conpactors are
recommended for conpacting clay liners. The |ength of
a foot of the roller should not exceed the depth of one
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lift of the liner. It is recommended that conpactors be
a m ni mum of 30, 000 kg.

Cenerally, a sheeps foot conpactor should nake a
m ni nrum of four passes during conpaction of a section
of liner.

Where a sheeps foot conpactor is not used, each lift

shoul d be scarified prior to the installation of the

succeeding lift to maxi m ze the bonding between lifts
to prevent horizontal seepage between lifts.

Tabl e 1-2: Conpaction Requirenents

Ar ea ASTM Densi ty
Degr ee of Conpacti on

Trench Backfill 92% st andard proct or

Landfill Cap and €ovetlLiner M ni mum 965% st andard proctor or
950% nodi fi ed proctor or as
required to neet perneability
speci fication

General Fill 90% st andard proct or

VI . FLEXI BLE MEMBRANE LI NERS ( FM.s)

A. Purpose

Fl exi bl e nmenbrane liners or FM.s provide an additional barrier
layer in the liner design. Wile FM.s provide an excell ent
barrier to the seepage of |eachate fromthe landfill, the
effectiveness of the FML in preventing | eachate mgration is
hi ghl y dependant upon how well the FM. has been install ed.

B. Design Considerations
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Table 1-3: Methods of FM. Degradation

Mechani sm Met hod to M nim ze Degradation
U traviol et Light Cover with soil and maintain
Chemi cal Degradation Ensure FML is resistant - require EPA 9090

eval uation for |eachate

Swel |'i ng Degradation PVC (highest) to HDPE (Il owest) swelling. Process
largely reversible. My not |ead to degradation
but may cause secondary effects.

Extracti on Degradation Leaching of plasticizers. Ensure FM. i s resistant
I Require tests:
Water extraction - ASTM D3083

Vol atile | oss - ASTM D1203
Del am nati on Only scrimor reinforced or |am nated liners.
Degr adati on Pl y adhesion test - ASTM D413

Oxi dati on Degradati on Anti - oxi dants nmust be added to scavenge the free
radi cal s

Bi ol ogi cal Degradation No docunented case histories

FML materials are subject to degradation through a variety of
mechani sns as specified in Table 1-3. Care in selection and
installation of an FML will m nim ze degradati on probl ens.

FML.s used shall be those approved by the National Sanitation
Foundati on (NSF) standards #54.

The followi ng m ni mum desi gn standards apply to |iner systens
constructed of synthetic liner materials or geonmenbranes.

1 Construction survivability - Selected FM. nust have
physi cal characteristics that prevent serious
degradation during installation.

M ni mum t hi ckness - 60 mls for HDPE naterials, or a

t hi ckness providi ng equi val ent protection if another

synthetic liner material is used, but in no case |ess
than 30 mls.
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In addition to the m ni mum st andards establi shed above, the
foll owi ng physical properties before and after exposure to
landfill | eachate should be docunented:

burst strength;

di mensi onal stability;

har dness;

elasticity;

ply adhesion (for fabric reinforced materials);
punct ure resistance;

seam strength of factory and fiel d-produced seans;
tear resistance;

t hi ckness;

wat er vapor transm ssion;

tensil e strength;

mel t i ndex.

—_, e e e e D D D (D (D D

Adequat e docunentation of soil conpatibility with the
liner material should be presented, (ASTM D 3083,
1981).

The liner material nust be capable of wthstanding the
foll owi ng stresses:

i Utraviolet radiation

i The | oad of placenent on steep slopes of |arge
landfills

§ Thermal degradation of the |iner material, due to
extreme climatic conditions

i Chem cal / bi ol ogi cal degredation from | eachate;

Seans shoul d be capabl e of providing the sane tensile
strength as the parent material.

C. Construction Consi derations

1 Delivered FM. materials should be closely inspected
upon delivery for defects such as pinholes, cuts,
cracks and defective factory seans. Al defective
materials should be rejected. FM. materials which have
been stored on-site should al so be carefully inspected
bef ore being install ed.

The foundation surface should be free of all rocks >1",
roots, desiccation cracks or standing water and snooth
rolled. The foundation surface nust be free of any
materi als which m ght abrade the FM.

1 FML materials should never be dragged across their
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prepared foundation or subgrade, but should instead be
unfol ded or unrolled into place.

The FM. should be installed in direct contact with the
underlying |low perneability soil |ayer.

FMLs installed on side slopes should be firmy anchored
i n anchor trenches.

The FML nust be clean and free of dust, dirt or other
debris which woul d affect proper seam ng of panels.

FML materials should not be installed on wi ndy days or
during inclenent weather that may result in poor

seam ng conditions. It is recomended that seam ng
operations take place only when the tenperature exceeds
40° F.

FM.s nust be installed and seaned by qualified seaners.
Qualification standards shall be in accordance with
Chapter 2.

Field seans should run up and down side sl opes and not
hori zontal ly across side slopes to the extent possible.

Leachate cl eanouts or nmanhol es shoul d be desi gned so as
not to penetrate the liner. Any necessary penetrations
of the liner nust be constructed with flexible

connecti ons.

The FML shoul d be covered with the drai nage | ayer as
soon as possible to prevent unnecessary exposure to
ultraviolet radiation. Properly sized (ground pressure)
equi pnent pl aci ng the drai nage bl anket shoul d al ways
work across the lined area in such a way that it is
supported by the drainage |layer and is not directly on
the liner.

No equi prent shall be allowed on top of the FM. (ot her
t han required wel di ng equi pnent)

Trucks, |arge equi pnent, and tracked vehicles shoul d
not be allowed to drive directly on the drai nage

bl anket until at least one lift of refuse has been
placed in the landfill.

VI1. LINER SI DESLOPE DESI GN
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A. Purpose

The sidewalls of a landfill should be designed to remain stable.
Sl ope stability anal yses shoul d be done on the soils to ensure
that slunmping will not occur once waste is placed in the [andfil
and conpacted. The follow ng guidelines should be used when
desi gni ng si dewal | s:

B. Design and Construction Considerations

! The bearing strength of the foundation material shoul d
be determ ned to prevent foundation or liner failure.
An adequate nmargin of safety should be built into the
si dewal | desi gn.

Wiere FM.s are installed on side slopes, results of an
anal ysi s docunenting the stability of all conponents of
t he proposed design, particularly the interface of

di fferent conponents, should be submtted to the
Departnent. An adequate safety factor should be

i ncorporated into the design.

Si dewal I s shoul d not have a sl ope exceeding 3
hori zontal to 1 vertical

Freeze/ t haw and desi ccation/ hydration conditions should
be consi dered when determning liner design and |iner
materials, especially wwth regard to the depth of the
drai nage/ protection layer. Covering the entire |ined
area of a landfill with one 1lift of solid waste may be
one way to protect the liner fromfreeze/thaw
conditions. Possible solutions would need to be

bal anced with the need to mnimze | eachate production

Where HDPE i s used, textured HDPE nmay be appropriate to
increase the stability by increasing the interface
angle of friction.

| f geonet is used, it is recommended that geotextile be
pl aced bel ow and above the geonet to prevent I|iner
materials fromentering the geonet and to prevent the
pl uggi ng of the geonet by the protective blanket. The
use of non-woven geotextiles are reconmended.
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VI11. LINER BASE DESI GN

A. Purpose

The |iner nust be designed to pronote | eachate drai nage and
collection and to mnimze the seepage of |eachate through the
liner into the underlying soils and groundwater.

B. Design Considerations

The follow ng guidelines should be used when designing the bottom
of the liner:

1 The |liner should be sufficiently sloped to prevent
puddl i ng and pondi ng during construction and operati on.
The |liner slope shall not be |less than 2%

Extra soil liner thickness and conpactive effort is
recomended for the base of the sidesl opes and
underneath the | eachate coll ection system nai n header
pi ping to protect agai nst seepage.

Penetrations of the liner should be mnimzed and
shoul d be properly sealed with bentonite or other
sealing nethods. All penetrations should be designed
to account for settlenment and installation and
operational stresses including expansi on and
contraction due to tenperature changes.

Ceotextile materials should be placed above geonets to
prevent piping of the liner materials into the geonet
and to prevent plugging of the geonet by the

dr ai nage/ protecti ve bl anket .

| X. DRAI NAGE/ PROTECTI ON LAYER - Natural WNMaterials
A. Pur pose

A drai nage/ protection | ayer serves as a high perneability pathway
t hrough which | eachate can travel to collection pipes and as a
protective |ayer over the liner systemto prevent danmage to the
liner fromvehicles and solid wastes. Drainage/protection |ayers
general ly consist of natural materials, but synthetic drainage
materials can be used in conbination wth natural materials to
enhance the effectiveness of the layer in draining | eachate from
the landfill.
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B. Design Considerations

Dr ai nage/ protection | ayers consisting of natural materials should
have the follow ng characteristics in order to perform properly:

The material nust be conpatible with | eachate.

Li nest one based materials will react with nunicipa
solid waste (MSW | eachate to forma precipitate which
can clog the collection zone. Therefore, materials
havi ng a cal ci um carbonate content in excess of 10-15%
shoul d be avoi ded.

For sandy soils, the soil nust consist of clean sand,
classified as SP by the Unified Soil Cassification
System (USCS), with no nore than 5% passing through a
#200 si eve.

The | ayer nust be at |east 18 inches thick. The |ower
12 inches nust have a m ni mum hydraulic conductivity of
1 x 102 cmsec. The upper 6 inches nust have a

m ni mum hydraulic conductivity of 1 x 103 cm sec.

G anul ar material should be no courser than 3/8" and
shoul d be snooth and rounded to prevent abrasion to the
FM.

X. DRAI NAGE PROTECTI ON BLANKET - Synthetic Materials

A. Design Considerations

The foll ow ng gui dance and recommendations apply to
dr ai nage/ protecti on bl ankets which consi st of synthetic materials
such as geonets.

Docunent ati on shoul d be provided to the Depart nent

whi ch denonstrates conpatibility of geonet or
geotextiles with | eachate.

The follow ng paraneters, which are obtainable fromthe
manuf acturer, should be included in docunentation
provided to the Departnent:

resi stance to puncture;
t hi ckness;
permttivity;

transm ssivity;

mass/ unit area;

burst strength;

abr asi ve resistance;

—_, e e e e >
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percent open area;

ultraviolet resistivity;

grab tensil e/ el ongation;

equi val ent openi ng size;

hydrostatic bursting strength;
tearing strength (trapezoidal);
conpr essi on behavi or/crush strength;

—_, e e e > >

Geonets shoul d have transm ssivity val ues equivalent to
the granul ar material they replace.

Geonets should have a minimumtransm ssivity of 3x10 -°
nt/ s

Doubl e drai nage nets can increase the total flow area.

Geosynt hetic cushion | ayers (non-woven geotextile) can
be used where large, granular materials are used for

t he drai nage/ protection |layer nmaterial to protect the
FML from abrasi on

B. Ceotextile Design

CGeotextiles, including woven and non-woven materials may be used
at the interface between the various conponents of the |iner or
final cover systemto maintain the integrity of each |ayer.

Filter fabrics are one type of non-woven geotextile. The primary
function of geotextiles is to prevent the mgration of soil fines
into drainage layers or into | eachate collection systens.

Anot her function of geotextiles is to act as a cushion or
protective layer to prevent the intrusion of FM into geonets.

| nportant elenments to include in geotextile design, depending
upon application, include:

1 Conpatibility wwth | eachate and other design material .

! Adequate vertical flow or perneability - usually
eval uated as permttivity - ASTM D4491

Soil retention - Apparent opening size - ASTM D4751.

Cl oggi ng evaluation - Gadient ratio, CWO02215, or
long-termflow - GRI-GT1.

Ability to prevent piping.

Durability after exposure to chem cal or biologica
degr adati on.
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Ceotextiles in the horizontal flow path of |eachate can
clog with anaerobic slinmes. Sized sand and stone are
pref er abl e.

Xl. WASTE BELOW WATER TABLE

| mportant itens which nust be considered when designing
groundwat er protection systens for existing unlined landfills

i nvol ve issues associated with waste found bel ow groundwat er
table. These situations are often encountered where the water
table is shallow and/or when the landfill is located in or in
close proximty to wetlands. O der landfills often placed waste
directly into wetlands and bel ow the water table. This situation
| eads to both aerobic and anaerobi c deconposition of waste in

wat er -1 ogged envi ronnment.

A. Waste at Landfill

In the absence of a liner below the waste, |eachate readily flows
horizontally to | ocations downgradient of the landfill.

G oundwater flow ng fromlocations upgradi ent of the waste

di spl ace | eachate produced within the waste. The |eachate in the
waste, therefore, flows to downgradient |ocations. Wen this
situation is present at a landfill, it is recomended that
operators and designers include barriers or groundwater
interceptor trenches to prevent upgradi ent groundwater from
reaching the waste | ocated below the water table. This would be
a factor considered for applications to continue |andfil
operations and also in the closure design review particularly at
site where potentially significant inpacts to downgradi ent water
resources are known to exist and regulatory limts of

contam nants have been exceeded during groundwater nonitoring.

A barrier to prevent the flow of upgradi ent groundwater from
comng into contact with waste below the water table at a
[andfill will be simlar to slurry walls and liners constructed
to prevent contam nated groundwater from reachi ng downgradi ent
wat er resources. These barriers are generally vertica

i nperneabl e wal | s nade of clay/bentonite materials having
hydraul i c characteristics simlar to liners and slurry walls.
Designers of barriers will be required to provide the |ocation
and rationale for the specific depth, width, and hydraulic
characteristics of a barrier recomended for construction at a
landfill site at which waste is present below the water table.
Designs at simlar landfills where waste is |ocated bel ow the
wat er table but does not contain provisions for a barrier to
prevent horizontal groundwater flow through the waste shal
contain justification, including prohibitive costs, for the
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absence of such a barrier.
B. Consolidation of Waste

There are situations where waste is present bel ow the water
table. The Departnent has recommended, and required in sone
cases, that shallow waste | ayers (less than 10-15 feet) be
consolidated into the main body of the waste before a cap or
other closure activities are undertaken. Consolidation of waste
i nvol ves physically renoving the waste | ocated outside the
permtted area and placing it in the permtted area. Wste
consolidation mnimzes the surface area of the final cap and can
result in |ower capping costs.

D sturbance of waste below the water table during waste
consol i dation coul d, however, involve issues that are not usually
addressed in consolidation of dry waste. |If renpval of the waste
| eads to the discharge of contam nated surface water and/or

| eachate a discharge permt fromthe Departnent's Industri al

Wast ewat er Program nay be required. A conbination of tenporary
barriers, de-watering systens and treatnent may be required to
address the potential discharge.

XI'l. LEACHATE COLLECTI ON SYSTEMS

Leachate coll ection systens nust be eval uated and provided at all
new or expanded landfills.

A. Ceneral Design Considerations

! Al'l proposals for new or expanded |andfills nust
provide for active | eachate control systens (i.e.
| eachate collection systens placed on a |liner system
and the associ ated | eachate collection tanks,
treatnment, discharge, and/or disposal systens).

B. Leachate Coll ection Piping Design Considerations

Leachate col |l ection piping systens installed on a |iner system
shoul d conformto the follow ng:

! The expected efficiency of the | eachate collection
system shoul d be cal cul ated and submtted. The
cal cul ations should include the expected | eachate
guantities and the hydraulic head occurring during the
first lift of landfilling, the mddle lift of the phase
and after final cover. Calculations for the above
t hree scenarios shoul d be done based upon both the
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average daily precipitation during the wettest nonth of
the year and in response to a 25 year, 24 hour storm

The |iner slope nust be a m ninmum of 2%

Gravity drai nage of |eachate to external storage or

di sposal facilities. Once leachate is directed to the
| ow end of the |lined area the | eachate nay be renoved
t hrough use of a riser systemor by passing the

coll ection pipe through the liner to an externa
collection tank. Penetrations of the |iner should be
m nim zed and careful ly seal ed.

Hydraul i c head may not exceed 1 foot of |eachate on the
liner at the | owest point of the |lined area, except
during stormevents.

The maxi mum | eachate fl ow di stance before | eachate
intercepts a collection pipe should not exceed 150
feet, with 50 feet being a reasonable m ni num

Trunk lines nmust be installed to have a m ni nrum 1%
sl ope.

Lateral lines should be installed to intercept the flow
and must have a m ni num sl ope of %%

Pi pes shoul d be surrounded with suitable stone capable
of transmtting | eachate flows should the pipes fail

At a mnimm the stone beddi ng should consist of 3/4
i nch rounded washed stone.

The drai nage bl anket shoul d be desi gned and constructed
to provide for transport of the |leachate within the
collection systemto a central collection point for

di sposal and treatnent.

The piping material shoul d possess adequate structura
strength to support the maxi mum antici pated static and
dynam c | oads and stresses to be inposed on the pipe by
t he drai nage | ayer, gravel pack, overlying wastes, and
any equi pment used at the landfill. The supporting
strength of the pipe should be equal to, or greater
than, the | oads and stresses inposed on the pipe.

The piping material should be slotted or otherw se
perforated to provide for sufficient area for drai nage.
Desi gn should insure that perforations wll not be
easily clotted by sedinents, chem cal precipitation or
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bi ol ogi cal grow h.

HDPE or PVC pi pes should have a m ni num di aneter of 6
inches and be rated at SDR 17, or schedul e 40 for
refuse depths of less than 50 feet. For depths of
refuse greater than 50 feet, the m ninum pi pe di aneter
shoul d be 6 inches and the m ni numthi ckness sufficient
to accommodat e the additional stress. The overburden
pressure and pipe strength required to handl e that

over burden pressure should be cal cul ated, allow ng for
a maxi mumring deflection of 20%

The piping material should have a denonstrated chem ca
resistance to the wastes to which it wll be exposed
and the expected | eachate to be produced within the
landfill.

The pi ping systens shoul d be cl eaned out before use.

Pi pi ng system desi gn should i nclude sufficient clean
out access for all collection lines. Generally, clean
out access points should not be nore than 500 feet
apart.

Leachate collection lines should be in direct contact
with the | owest point of vertical mgration of

| eachate. Perforations should be near, but not at, the
pipe invert to help maintain the | owest possible
hydraul i ¢ head, but the invert should be solid to all ow
for efficient pipe flow at | ow vol unes.

XII'l. LANDFILL FI NAL COVER SYSTEMS ( CAPS)
A. I ntroduction

The purpose of a landfill cap is to mnimze percol ation of water
into and through the landfill. This serves to mnimze the
generation of |eachate and associ ated groundwater pollution at
unlined landfills. For lined |andfills, the reduced anount of

| eachat e generated woul d reduce expenditures associated with

| eachate collection and disposal. Costs of |eachate collection
and di sposal during post-closure may range from 45%to 70% of
total post-closure costs.

To remain effective the inperneable |ayer of a landfill cap nust
be protected from erosion, cracking, freeze-thaw actions,

settl ement, rodent damage, and other types of degradation
Sufficient soil cover and a well established vegetative |ayer
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assist in protection of the |low perneability layer. 1In addition,
the vegetative |ayer serves to reduce the anount of water which
percolates into the final cover by maxi m zi ng

evapot ranspi rati on.

Landfill final covers have the follow ng functions:
1 Prevent or mnimze percolation of precipitation into
the landfill;

Pronot e drai nage of precipitation;

Vent and control landfill gasses;

| sol ate solid wastes fromthe environnent;

Accommodat e settling and subsi dence.

Pronote site recl amation

1 Suppress vectors;
! Pronot e aest heti cs;
Landfill final covers should have the follow ng attri butes:
! Resi stance to wi nd and water erosion;
1 Resi stance to sl unping and cracki ng;
1 Resi stance to sl ope failures;
1 Resi stance to col d-weat her freeze-thaw cycl es;
1 Resi stance to disruption by aninmals and pl ants.

B. Design Considerations

The follow ng design features should be considered during closure
of landfills and design of the final cover:

1 The ultimate contours of the landfill
1 Stormwater controls such as ditches, drains and

terraces, particularly with regard to prevention of
erosi on (see chapter 3);

Vegetation suitable for the climate and type of cover
soil, wth consideration of planting and upkeep of
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veget ati on;

The followi ng itenms should be considered in determning the fina
design of a landfill cap:

1 Prevent stormwater infiltration

! The vegetative support/protection |ayer must be thick
enough to protect the |low perneability |ayer;

The cover should m nimze degradation of the cap due to
freeze-thaw cracking;

The final cover nust be designed to prevent root
penetration and ani mal penetration of the | ow
pernmeability |ayer;

The cover design nust take site settlenent and
consolidation into consideration

1 Control landfill gas em ssions including odor control.
C. Construction Considerations
The cap should be constructed over a foundation | ayer capable of
supporting the weight of the cap and agai nst which a clay cap can
be adequately conpacted. The cap itself should be conpacted to
not | ess than 90% Modi fied Proctor, ASTM nmethod D1557-78. The
cap material should al so be conpacted at a noisture content wet
of optinmum as determ ned by the Modified Proctor test.
The eighteen (18) inch thick inpervious soil |ayer should be
constructed in three six-inch conpacted lifts.

XI'V. LANDFI LL CAP - M NI MJM DESI GN REQUI REMENTS
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Figure 1-2: M ninum Fi nal Cover (Cap) Design

As specified in the landfill regulations, the m ni num design
standards for landfill final cover systens require:

1 A subgrade | ayer;

1 A gas venting layer (mninmum hydraulic conductivity of
1x10-3cm sec.);

A low perneability layer wwth a thickness of at |east
18 i nches and a maxi mum hydraulic conductivity of 1x10 -
" cmsec or a Departnent approved FM.. The cap shoul d
have a hydraulic conductivity no greater than the
l'iner;

A drai nage | ayer consisting of either 6 inches of soil
with a hydraulic conductivity of 1x10-® cnisec or a
synt hetic drai nage net; and

A vegetative support/protection |layer wth an overal
t hi ckness of at |east 18 inches, of which at |east 12
i nches nmust be capabl e of supporting vegetation.

A. Design Considerations
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1. Subgrade Layer

The subgrade | ayer should have the followi ng attri butes:

2. Gas

Be free of materials which could abrade or penetrate
the | ow perneability cap;

Be of sufficient thickness and structural strength to
support construction activity and provide for long-term
final cover systemintegrity;

Be a mnimumof 12 inches thick. This may include the
6 inches soil gas venting | ayer.

Venting Layer

The gas venting |ayer should have the follow ng attri butes:

A m ni mrum hydraul i c conductivity of 1x10-® cni sec;

Provi de adequate filters above and bel ow t he gas
venting layer if the layer is not self-filtering;

Gas vent pipe penetrations should be designed to ensure
t hat any geonmenbranes are not damaged shoul d there be
differential settlenent between the pipe and the
geonenbr ane; and

Hori zontal collection pipes inbedded within the |ayer
shoul d be consi dered where necessary.

Be capabl e of functioning as a conponent of an active
gas col lection systemif necessary.

3. Low Perneability Layer

The fi nal

cover inperneable |ayer should neet the materials

speci fication and construction consi derations of the inperneable
| ayers (both soil and FM.) specified in the groundwater
protection systemsection of this guidance. Additional design
consi derations shoul d incl ude:

The effects of consolidation and settlenent on the
| ayer;

Eval uation of freeze/thaw inpacts;

Determ nation of slope stability of this conponent,
particularly the interface with other conponents of the
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final cover system and,

1 Consi deration for erosion control when using clay for
this | ayer.

4. Drainage lLayer

This layer should include the design and construction

consi derations of the drainage |ayer used in the groundwater
protection systens. However, the m ninum hydraulic conductivity
required for the soil drainage layer is 1x10 2 cnf sec and not
1x10°2 cnisec as specified for soil drainage |ayers over a liner.
Desi gn consi derations shoul d incl ude:

1 An eval uation of the potential for fines to mgrate
fromthe upper |layer and a determ nation of the need
for a filter between | ayers;

A determ nation of the volune and di scharge points of
wat er transported by the drai nage | ayer;

An eval uation of the need to provide additional
drai nage capacity through addition of perforated pipes
or other material s;

An equi val ency determ nation where synthetic materials
are substi tuted.

5. Vegetation Support/Protection Layer

The thi ckness of topsoil applied to the final cover affects the
storage of water for use by vegetation. Geater thicknesses

i ncrease storage of water. This factor may result in greater

| eakage rates, but wll also provide better conditions for
vegetation and soil stability and decrease soil erosion.

The type of topsoil used directly affects runoff and
evapotranspiration by controlling the rate of infiltration.

Fi ne-grai ned topsoils have | ower hydraulic conductivities;
therefore, runoff is greater. |In addition, infiltrated water
remai ns nearer the surface for |onger duration, providing greater
availability for evapotranspiration. Fine-grained topsoils also
have greater water storage and capillarity capabilities which

I ncrease evapotranspiration.

It is preferable to have as dense a stand of grasses as possible
to protect the final cover fromerosion, maintain the noisture
content of the topsoil, and maxi m ze evapotranspiration fromthe
vegetation. Therefore, it is recomended that the vegetative
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support | ayer be, at |east, one foot thick in order to pronote
good root growh to prevent penetration of roots into the clay
cap layer, and prevent freeze-thaw cracking of the cap. 1In
addition, the thicker the vegetative support |ayer the greater
t he vegetative height and density, both of which pronote
evapot ranspi rati on.

The soil used for the vegetative |ayer of the final cover should
be tested for pH nutrients, organic matter content and bul k
density. Soils should then be nodified by adding fertilizers,
lime and organic matter (such as conposted | eaves) or other
materials to correct for deficiencies. Conpacted soils should be
scarified and simlarly nodified with organic matter prior to
seedi ng.

A nunber of alternative materials (e.g. conpost/paper sludge
m xtures etc) have been presented to the Departnent for approval

for use in topsoil. Consideration of alternative materials are
done on a case by case basis considering the chem cal and
physi cal properties of the material proposed. It should be noted

in this regard that consideration of alternative materials
usual ly require other Departnent approvals such as D vision of
Solid Waste Beneficial Use Determ nation or Denonstration
Project, Division of Water Pollution Control Land Application
Certificate, etc. Proponents of alternative materials nust
docunment all other Departnent approval s required.

The vegetative support |ayer shoul d:

1 Have a total thickness of 18 inches, the top 12 inches
of which shoul d be capabl e of supporting vegetation and
the bottom 6 i nches of which can act as a drai nage
| ayer;

Be constructed so that stormwater is diverted away
from exposed unveget at ed sl opes;

Be vegetated ASAP to mnim zed erosion,

Be tracked wth bull dozer so that drozer marks run
parallel with contour Iines to reduce erosion and
pronote retention of seeds;

Achi eve 90% areal coverage of healthy grass growh, at
| east, 2" high within 90 days of seedi ng.

6. Vegetative Cover Laver

Vegetation growing on the final cover results in decreased runoff
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and increased evapotranspiration and | ateral drainage. The nost
important function of a good vegetative layer is the reduction
in erosion of the cover.

The type of vegetation chosen for the final cover should be
tolerant of the conditions to be found in a landfill environnent.
These conditions include the presence of nethane gas in the root
zone, thin soil cover (and therefore a shallow root zone), and
dry conditions. Sem annual nowing is recommended to encourage
growt h of nobst ground covers and to di scourage the growth of
shrubs and trees.

It is recomended that Vols. | and Il of the Massachusetts
Conservation Quides, Erosion & Sedinent Control in Site

Devel opnent and Vegetative Practices in Site Devel opnent (USDQA,
SCS, 1983, Amherst) be consulted for further information on this
subj ect .

XV. ALTERNATI VE LI NER DESI GN

In order to allow flexibility in the design of liners and to
allow for use of new materials in the future, the regul ations
(19.111) allow an owner or operator to propose groundwater
protection systemdesigns or final cover system designs which
differ fromthe m ninum design specified in the regulations. The
proponent nust, however, denonstrate that the alternative design
will provide an "equivalent"” |evel of protection to surface water
and groundwat er resources when conpared to the standard |iner

desi gn and have the characteristics outlined above.

An alternative liner design wll be approved only when the
applicant is able to denonstrate, to the satisfaction of the
Departnent, that the alternative design will neet the follow ng
conditions: (see Solid Waste Regs @section 19. 105, Equival ency
Revi ew St andards and Procedures)

! Achi eve the performance standards specified in the
regul ati ons;

Protect surface and groundwat er resources;

Be equi val ent or superior to the m ni num design
standards established in the regul ations;

Utilize materials, technol ogies or nethods that have
been denonstrated over tine to be successful in simlar
applications; and,
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! Be constructed using acceptable Quality
Assurance/ Qual ity Control procedures.

Where a proposed alternative design incorporates materials and/ or
t echnol ogi es that have not previously been denonstrated to neet
performance standards, the Departnent may choose to approve the
alternative design as a denonstration project which will be
limted only to a portion of the site.

XVI . GROUNDWATER PROTECTI ON SYSTEM AND FI NAL COVER WAl VERS

The Departnment will consider granting a waiver froma specific
design requi renent of the groundwater protection systemor final
cover system conponents when it can be denonstrated to the
Departnent's satisfaction that the m ni mrum design i s unnecessary
to adequately protect groundwater or surface waters. Cenerally,
a waiver wll not be granted to entirely elimnate a design
conponent, but rather to waive or nodify the technica

requi renment of that conponent. Pursuant to 310 CWR 19. 114,
landfills handling nunicipal solid wastes or solid waste
conbustion facility ash may not apply for a waiver under this
section. However, stunp and brush landfills and inert waste
landfills may be considered for waivers. Factors to be

consi dered by the Departnent in review ng waiver requests wll

i ncl ude:

! The type of solid waste to be disposed,

! The quality and quantity of |eachate likely to be
gener at ed; and,

The physi cal or hydrogeol ogi cal characteristics of the
site.

XVI . ALTERNATI VE LANDFI LL FI NAL COVER SYSTEM DESI GN

Section 19.113 of the regul ations provides two nethods for
proposing alternative final cover systemdesigns. An alternative
desi gn may be approved if:

1. It is denonstrated to provide equivalent (or better)
protection than the performance and desi gn standards of the
solid waste regul ations at 19.112. [Section 19.105,
Equi val ency Revi ew St andards and Procedures, establishes the
requi renments for denonstrating equival ency]; or

2. As aresult of a site specific assessnment perforned
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pursuant to 310 CVR 19. 150, Landfill Assessnent

Requi renents, the applicant denonstrates that an alternative
desi gn woul d adequately protect the public health, safety
and the environment. |In general, a request for an
alternative of this type would be applicable to old

| andfills which have not been active for a period of tine.

However, if an alternative final cover design is proposed to be
constructed at a landfill deactivated after Cctober 9, 1993, the
final cover material nmust have a maxi num hydraulic conductivity
of 10°° cm sec.

Alternative Drai nage/ Vegetative Support Layer Design

Based on experience at a nunber of landfills, the Departnent
recently determned that the alternative drai nage/vegetative
support | ayer design provided bel owis considered equivalent to
the standard regul atory design. This alternative designs may be
used during landfill closures, regardless of the type of materia
used for the inperneable | ayer. It nmust, however, be stressed
that the conditions at particular landfills would dictate the
applicability of this alternative design

Conmparison of Standard to Alternative Designs:

| TEM Std Desi gn At Desiagn

Dr ai nage Sand 6" 12"
(102 cm sec)

Veget ati ve Support

Lower 6" mneral soil none
wi th wat er hol di ng
capacity
Upper 6" topsoil/loam 8- 9"
t opso
il/lo
am
3-5% organic 8- 10% organi c
Tot al 18" 20- 21"

Pl acement, Mnitoring, and Renedi ati on Requirenents for
Al ternative Design
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Pl acement Requirenents:

Topsoil placed with a crawl er dozer or equivalent to
effectively m x the bottom2 inches of topsoil with the top

2 inches of the drainage | ayer.
Measur enent :
Surveyed val i dat ed depths, or
5 test pits per acre.
Erosi on control nmat used.
Seedi ng requi renents:
Hydr oseed or equi val ent.
Moni tori ng Requirenents
Verify depth of topsoil/loam vegetative |ayer after 1 year.
Veget ati on evaluation 1 year |ater
Determ ne root depth after 1 year.

Renedi ati on

Repair | ocalized erosion danage at |east tw ce a year.
Add additional 3-4 inches of topsoil/loamand re-seed if
vegetation is not adequately established 1 year after

pl acenent .
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CHAPTER 2
CONSTRUCTI ON CERTI FI CATI ON, QUALI TY ASSURANCE/ QUALI TY CONTRCL

(QV Q)
| . | NTRODUCTI ON

A Quality Assurance/Quality Control (Q& Q0 program nust be

i npl emented during construction of the facility to ensure that
both the materials and the construction of the liner or final
cover will neet the performance and design standards established
in the Solid Waste Managenent Facility Regul ati ons.

A Quality Assurance program consists of a planned system of
activities perfornmed to ensure that the facility is constructed
as specified in the design.

A Quality Control program consists of a planned system of
i nspections perfornmed to control the quality of construction.

A Construction Certification programconsists of the affirmation
by a qualified professional engineer that the facility
construction has been conpl eted under his/her general supervision
in conpliance with the approved design plans and specifications.
Construction is docunented through inspection, observation,

oversi ght and testing nethods and procedures.

1. REGULATORY REQUI REMENTS
A. QA QC Program Conponents

A Q¥ QC plan nust be submitted as a part of the landfill design
plan. The Q& QC pl an shoul d provide the basis for the
construction certification required by 310 CWVR 19.106. At a
mninmm a Q¥ QC programis required for the groundwater
protection system the environnmental nonitoring systens and the
final cover system A QA/QC program for other appurtenances may
be required by the Departnent or submitted by the applicant at
the applicant's own initiative.

Al'l recommended procedures established in this Chapter should be
included in the Q¥ QC plan, but nay be suppl enented by additiona
or alternative procedures recommended by the manufacturer of the
materials or conmponents used in construction of the facility.
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Table 2-1: Construction Quality Assurance/ Quality Control Program
Conponents for Liner/Final Cover Construction

Qualifications and Responsibilities of Parties

Chai n- of - Command, Meetings and Reporting Structure

Soi |l Conponents of the Ground Water Protection System or Final Cover
System

i Pre-construction testing of soil sources

i Test fill construction and testing

i Construction testing for material eval uation

i Construction testing for performance properties

Geosynt heti ¢ Conponents of the G ound Water Protection System or Final
Cover System

Manuf act uri ng

Fabri cati on

Handl i ng, storage and transportation

Installation

Construction with other materials

— e = = =

Docunentati on and Certification

A QA QC program shoul d address the follow ng aspects of |andfil
construction:

! Desi gn specifications;

! Construction/installation of each conponent of the
liner or final cover

| nspection activities;

Sanpling and anal ysis activities for soils and
geosynt heti cs; and

Docunent ati on of construction, inspection and sanpling
activities.

B. Role of the Certifying Engineer

Each phase of construction of a |liner or cap needs to be carried
out and inspected under the supervision of a qualified

prof essi onal engi neer who shall certify that each phase of
construction was conpleted in accordance with approved plans and
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speci ficati ons.

C. Role of the Independent QA QC Ofi cer

To properly inplement a Q¥ QC plan, a quality control officer
under supervision of the certifying engi neer should be at the
site at all tinmes during all phases of the construction at the
landfill. This person should observe or perform and docunent al
requi red i nspections and sanpling of the liner and final cover
and ot her conponents of the facility and witness all renedial
construction activities.

A QNVQ Oficer's qualifications should consist of:
1 Engi neering training and/or training wwth practical,
techni cal, and manageri al experience in |landfil
rel ated construction projects.
A QNQ Oficer's and/or Certifying Engineer's Role includes:

1 Revi ew of design criteria, plans, and specifications,

1 Trai ning of QA QC staff,

Schedul i ng and supporting Q¥ QC activities and
i nspecti ons,

Determ nation and certification that all nmaterials and
construction of the landfill adhere to approved design
pl ans and specifications, including:

0 Determnation of the initial and final grades of
the landfill;
0 Oversight of the installation and construction of

all conponents of the liner or final cover;

Oversight of the installation and conpletion of run-on
and run-off controls, punps, nonitoring devices and
ot her appurtenances,

Oversight of material and equi prment used for Q¥ QC
testing and verify all data generated through the
testing program

Ensure that as-built plans, where required, accurately
reflect the constructed facility; and
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Table 2-2: Elenents of a Construction Docunentati on Report

Maj or El enents Conponent s

Engi neeri ng Pl ans i Conpl eted sub-base el evations
i Final clay |liner grades
i Leachate collection |ines, cleanouts, and
manhol es with spot el evation every 100 feet al ong
the lines and at all manhol e entrances and exits
i Drainage features

i Al nonitoring devices

i Spot elevations at all breaks in slope and on
approxi mate 100-foot centers

i Docunent testing |ocations
i Oher site informati on as appropriate

Engi neeri ng Cross-Sections i Mninumof two cross sections, bisecting
each ot her

Conpr ehensi ve Narrative i Explaining how construction of the
proj ect was acconplished along with an
anal ysis of all soil-testing data obtained.
This report should al so i nclude an appendi x
containing all the raw data fromthe field
and | aboratory testing

Seri es of Phot ographs i Docunenting all mmjor aspects of site
construction

Construction Certification i Should be certified by a registered

1 Docunentation of all construction and Q¥ QC activities.

Many liner or final cover failures are attributed to faulty
installation or a | ack of adequate QA QC testing during
installation. The DEP will not authorize operations or approve
the closure of a landfill until it is docunented that the |iner
or final cover has been constructed in a way which neets the
performance and desi gn standards established in the regul ations.

D. Experience of the Liner Manufacturer and Installer
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The liner installer should al so have extensive experience in the
trade including having installed at least 10 mllion square feet
of simlar materials. Installation of liners and final covers
shoul d be carried out under the direction of a person wth
extensi ve experience in the installation of Iiners and fi nal
covers. Installation of FML materials should be under the
direction of a person who has installed a mnimumof 1 million
sq. ft. of simlar liner material.

[11. QA/QC TESTI NG GU DANCE FOR SA LS
A. I ntroduction

QY QC testing of soil materials to be used either for a liner or
a final cover nust consist of two conponents. The first
conponent consists of tests at the source of the soil material to
ensure that soils neeting the design requirenents exist in
sufficient quantity and with sufficient quality for the proposed
application. The second conponent consists of tests on conpacted
soils to ensure that the in-place material neets the design
standards. Tests on the in-place material may take two forns:

| aboratory tests on undi sturbed sanpl es renoved fromthe
conpacted liner; and in-situ tests of the conpacted |iner

QA QC progranms must incorporate both source testing and in-pl ace
conpacted liner testing to ensure that the | ow perneability soi
layer will function as designed (See Tables 2-3, 2-4 and 2-5.)

B. Subgrade or Foundation Layer Testing

The subgrade layer for liners or final covers nust be capabl e of
supporting the weight of the fill material or the final cover and
be structurally stable. For liners, subsurface investigations
shoul d be conducted to determne the suitability of underlying

| ayers to support the proposed fill.

Foundation soils for liners, if constructed as fill, should be
tested with nethods established in Table 2-3. The foundati on
| ayer should be built in six inch conpacted lifts.

The foundation layer for a final cover will often vary in depth
in order to provide a snooth even surface prior to cap placenent.
The foundation |layer should be at least 12 inches thick. This
may include the gas venting |ayer. Based on grain size anal yses,
it may be necessary to use a filter fabric between the foundation
| ayer and any inperneable soil layer to prevent piping. In

addi tion, the foundation |ayer nmust not consist of abrasive
materials that woul d damage the inperneable | ayer.
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Table 2-3: In-Place Sub-G ade Layer Testing Regtit+emrents Recommendati ons

Fi el d
Type of Test Testing Met hod Fr equency
(each 12" thickness
in fill area)

Unconfi ned Conpressive ASTM D 2166 1 test/acre
Strength
Direct Shear Tests ASTM D 3080 1 test/acre
Tri axi al Conpression ASTM D 2850 1 test/acre
Grain Size Anal yses ASTM D 421 1 test/acre
ASTM D 422
ASTM D 1140

C. Low Perneability Soil Borrow Source Testing

The source or sources for |low perneability soils intended for use
as liners or final covers nust be periodically tested in order to
ensure that a potential source will provide sufficient materi al
whi ch neets the specifications for the liner or final cover. The
Depart nment suggests that each source be tested for index
paraneters at the frequencies indicated in Table 2-5. Site
specific conditions at the pit may indicate that nore frequent
testing be perforned.

D. Low Perneability Soil In-Place Testing

Testing of conpacted soils should incorporate both |aboratory
testing on (Bl och or Shel by Tubes) undi sturbed sanpl es renoved
fromthe |low perneability soil and in-situ testing using
infiltroneters. Laboratory nmeasured soil perneabilities wll
denonstrate hydraulic conductivities only for a very small sanple
area while in-situ tests using infiltroneters will provide a nore
accurate indication of hydraulic conductivities actually produced
inthe field over a larger surface area. In-situ tests wll
provide a truer indication of whether the design standard of 1 x
107 cnisec has been achieved since in-situ tests may neasure
hydraul i ¢ conductivities that are significantly |larger than those
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Table 2-4: In-Place Testing Reguirerents Reconmendati ons for Low

Perneability Soils

(Each Lift Unless O herw se Noted)

Type of Test Testing Frequency Test i ng
Met hod
I n-place Density 5 tests/acre ASTM D 1556 or
and Mi sture Content ASTM D 2922 and
ASTM D 3017
Undi st ur bed 1 test/acre U S. Arnmy Corps of

per neabi lity
(Triaxial Cell Method
with back pressure)

Atterberg linmts
(liquid limt and
plasticity index)

Grain size
& Hydr onet er

Moi st ure-density curve
(as per clay borrow
requi rement s)

Engi neers Manual ,
EM 1110- 2- 1906
Appendi x VI |
Perneability Tests

1 test/acre

1 test/acre

5,000 yd® and
all changes in
mat eri al

nmeasured using | aboratory neasurenents. Table 2-4 presents
recommendati ons for in-place testing of |ow perneability soils.

Qui dance on soils testing includes the foll ow ng:

A QN QC programto determ ne whether a soil liner neets
t he design standard for hydraulic conductivity shoul d
take into consideration the area of the liner in
determ ning the m ni mum nunber of sanples to take from
the liner. Either a large area of the liner is tested
using infiltrometers or several undisturbed sanples are
renoved for |aboratory testing.

When nucl ear nethods are used to test in-place density
and noi sture content, a mninmum of one sand cone test
or balloon test should be taken for each twenty (20)
tests taken using nuclear nethods. A mninmmof one
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sand cone test should be taken for each day of work at
the site to confirmthe results of nuclear nethods.

When the triaxial cell nmethod is used to neasure

undi sturbed perneability, the confining stress applied
to the sanple should be no greater than that present in
the field. (i.e. 1 psi)

The generally utilized nmethod of renoving undi sturbed
sanpl es of conpacted soils is with a Shel by tube.

The Quality Control Oficer and the General Contractor shal
prepare a "Perneability Curve" that docunents and defi nes
boundaries or required densities and water contents in order to
achi eve acceptable perneabilities. Perneability tests for each
source shoul d be perforned at varyi ng ranges of water content
(i.e. fromoptimumto 8% above optinmum and densities. Densities
shoul d be mai ntai ned at or above 90% of maxi num density as per
nodi fied proctor. The perneability tests should then be plotted
on the noisture density curve. The acceptable range of density
and water content to achieve the required perneability can then
be plotted. As additional reconstructed perneability tests (not
Shel by Tubes) are perfornmed these results can be added to the
"Perneability Curve" further defining the acceptable ranges. An
exanple is shown in Figure 2.1. |If the soil source changes
during the project, a new perneability curve would be required.

E. Drainage/ Gas Venting Layer Testing

M nimumtesting requirenents for granul ar drai nage/ protection
materials for liners or final covers are established in Table 2-
6.

F. Topsoil Layer Testing

M nimumtesting requirenents for vegetative support/topsoil
materials for final covers are established in Table 2-7.

G Checklists

The EPA manual entitled "Sem nars - Design and Construction of
RCRA/ CERCLA Fi nal Covers" contains checklists of inportant
geot echni cal and construction paraneters for inperneable soils
and other soils used in final cover and |iner systens. These
checklists can be used for recording and reporting information
relative to construction of final cover and |iner systens.
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Insert freelance drawing as figure 2.1
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Tabl e 2-5: Borrow Source Low Perneability Material Testing Regtirerents
Recommendat i ons

Type of Test Testi ng Frequency ™ Testing Met hod

G ain size 2,000 yd?® ASTM D 422

Mbi st ure cont ent 2,000 yd?® ASTM D 2216

Mbi st ure-Density 5, 000 yd?® ASTM D 1557

curve

Atterberg limts 5, 000 yd?® ASTM D 423—and4318

(liquid linmt and ASTM D 4244318

plasticity index)

Lab pernmeability 10, 000 yd?® U S. Arny Cor ps.

(triaxial cell nethod Engi neers Manual

with back pressure) EM 1110- 2- 1906
Appendi x VI |

Perneability Tests

* Tests shoul d be conducted at the established testing frequency or any
change in materi al

Table 2-6: Granul ar Drai nage Material Testing Regtirerents
Recommendat i ons

Type of Test Testing Frequency Testing Met hod

G ain size 1,500 yd? ASTM D422
(to the #200 sieve)

Pernmeabi lity 3, 000 yd?® ASTM D2434

Note: Applicable to gas vent testing
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Table 2-7: \Vegetative Support Layer
(Topsoil) Material Testing Regutrements Recommendati ons

Type of Test Testing Frequency Testing Met hod

G ain size 1000 yd:®

Ph 1000 yd?

Organic % 1000 yd:® Ignition Test
.___________________________________________________________________________________________________|
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V. QA QC TESTI NG GUI DANCE FOR CGEOSYNTHETI C MATERI ALS
A. FML Liner Testing

As with a Q¥ QC programfor soils a QA QC program for
installation of FM.s nust include a quality control conponent for
the FML material and a quality assurance conponent for
installation of the FM.. The manufacturer of the FML nateria
should maintain detailed quality control docunentation and be
able to provide certification of the quality of all delivered
materials. Delivered materials should be carefully inspected to
ensure that materials have not been damaged in transit or during
storage at the landfill site.

Installation of the FML shoul d be overseen by a person
experienced in installation. Frequent seamtesting nust be done
to ensure the integrity of the installed material. QAQC

requi rements should include the foll ow ng:

! FML wel di ng equi pnent shoul d be operated until a pre-
wel d sanpl e has been run and the sanpl e has been tested
inthe field in both peel and shear utilizing a
m cronet er separation device (tensioneter). Coarse
screwed testing apparatus' are unacceptabl e.

Each wel di ng machi ne nust pass pre-weld testing at
| east every 4 hours of operation, and after any
noti ceabl e change in tenperature or humdity.

The liner material should be continually inspected for
uniformty, damage, and inperfections such as holes,
cracks, abrasions, thin spots, or foreign materials.

| medi ately after installation and seam ng the |iner
shoul d be inspected to ensure the absence of tears,
rips, blisters, or punctures. Any inperfections should
be i medi ately marked and repaired, reinspected and
surveyed,

Al field seans nust be 100% quality tested after they
have been allowed to develop to full strength accordi ng
to appropriate techniques for the type of seam ng
procedur e used;

100% of seams should be tested with either a vacuum box
or pressure tested (double weld seans);
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Destructive seamtests for peel and shear strength
shoul d be done a m ni num of every 500 feet of seam but
not less than 2 tinmes per day, including the beginning,
m ddl e, and end of each work day.
B. Synthetic Drainage Material or CGeonet Testing
Ceotextil es and geonets should be tested so as to determ ne:

1 Equi val ent openi ng si ze;

! Hydrostatic bursting strength;

Tearing strength (trapezoidal);

Conpr essi on behavi or/crush strength.

Tabl e 2-8: Test Methods for Use Wth Geotextiles in Filter
or Drai nage Applications

Mat eri al Test to Determ ne Test Met hod
Geonet Transm ssivity ASTM D4716
Geotextile Permttivity ASTM D4491
Geotextile Appar ent Opening Size ASTM D4751
Geotextile Gradi ent Fl ow CW 02215°
Geotextile Long Term Fl ow GRlI-GI1™

"Corps. of Engineers Test Method

""Geosynt hetic Research Institute Test Method

C. FML Checkli st

Al FM.s used in liner and cap installations should be inspected
and necessary installation testing conpleted in accordance with
the manufacturer's requirenents. Docunentation of FM. QA QC
testing should be included with the as-built records submtted to
t he Departnent.
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Record drawi ngs certified by the certifying engi neer and
regi stered | and surveyor nust identify the | ocation of all seans,
penetrations and repairs.

The EPA manual entitled "Sem nars - Design and Construction of
RCRA/ CERCLA Fi nal Covers" contains typical manufacturer's
requirements for installation of a H gh Density Pol yethyl ene
(HDPE) FM.. This is presented as a sanple of the type of QA QC
associated wth FML installation.

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual Page 2-14



CHAPTER 3 STORM WATER MANAGEMENT
and
SURFACE WATER PROTECTI ON

| . I NTRODUCTI ON

Storm wat er managenent refers to all neasures incorporated into a
landfill design and operation to control and nmanage storm water
run-of f and run-on.

Stormwater run-off and run-on is generated from precipitation.
At landfills run-on generally originates outside of the filled
area and then flows onto the landfill because of grade

di fferences between the landfill surface and the surrounding
area. Run-on may al so occur fromhigher to |ower grades within a
landfill. It is necessary to control both types of run-on
because it may lead to increased infiltration of water into the
waste resulting in increased production of |eachate. Run-on
whi ch does not infiltrate into the waste may coll ect |andfil
contam nants at the surface and eventually be included in water
that runs off the surface of the landfill

Run-off refers to the novenent of water fromthe surface of the
landfill onto the area surrounding landfill. Run-off needs to be
controll ed because it causes erosion and transport of materials,
whi ch may have adverse inpacts on the surroundi ng areas. Runoff
fromlandfills can, therefore, potentially contam nate surface
wat er bodi es and/or groundwater if it is not managed properly.

Surface water protection refers to all neasures instituted to
protect surface water bodies - ponds, rivers, streans, wetl ands,
etc - fromcontam nation, including erosion and sedi nent
control, associated with landfills.

This chapter introduces the issues involved in stormwater
control and surface water protection. Performance goals for
landfill managenent of stormwater run-on and runoff are

di scussed. Methods to obtain these goals are presented wth
brief descriptions of stormwater control nethods, followed by
design standards for landfill stormwater control systens. The
Chapter concludes with a discussion of state and federal

regul ations relating to landfills and stormwater.

1. PERFORMANCE GOALS

Design of landfills shall incorporate controls for the managenent
of stormwater run-on and run-off, during the construction,
active life and cl osure/ post closure periods. Run-on and run-off
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shall be controlled in order to:

Maintain the integrity of the landfill by preventing
erosion of the liner, solid waste or cover materi al
[ 310 CVR 19. 115, 19.130(20)];

M nimze the quantity of water running onto the filled
areas to mnimze | eachate production by preventing
ponding and the infiltration of water into the waste

[ 310 CVR 19. 115, 19.130(19)];

M nimze the transport of contam nants, either in
suspension or solution, fromthe landfill onto adjacent
areas or into surface water bodies or groundwater.

I11. STORM WATER CONTROLS

A nunber of stormwater controls are available for use in
addressing run-on and run-off conditions. This section defines
the types of controls and purpose for which they can be used.

Storm Wat er Managenent Plan: A storm water nanagenent plan should
i nclude all neasures needed to achieve the goals stated above.

In particular, the plan needs to be designed in such a way that
the specific requirenents for stormwater control of each stage

of the landfill devel opnment are considered and addressed. These
stages include construction (liner and final cover) active areas
(i.e. ongoing landfilling), and |ong term mai ntenance areas (i.e.

internedi ate and final cover).

Land Grading: Gading refers to the reshaping of the ground
surface to planned el evations as determ ned by engi neering
survey, evaluation and layout. It is used to provide nore

sui tabl e topography for final cover materials, control surface
wat er runoff, mnimze soil erosion and provide for sedinentation
control.

Surf ace Roughening: Roughening refers to using construction

equi pnment on bare soil surface to nmake horizontal grooves running
across the slope, stair stepping, or tracking. The roughened
surface aids the establishnment of vegetative cover from seed,
reduces runoff velocity and increase infiltration, reduces
erosion, and provides for sedinment trapping.

Tenporary Seeding: This refers to the planting of rapid-grow ng
annual grasses, small grains, or |legunes to provide initial,
tenporary cover for erosion control on disturbed areas. It is
used to tenporarily stabilize denuded areas that will not be
brought to final grade for a period of nore than 30 days.
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Tenporary seeding controls runoff and erosion until pernmanent
vegetation or other erosion control neasures can be established.

Per manent Seeding: This is the control of run-off and erosion on
di sturbed areas by establishing perennial vegetative cover with
seed. It is used to reduce erosion and decrease sedi nent yield
fromdi sturbed areas, and to permanently stabilize such areas in
a manner that is economcal, and adapts to site conditions.

Rock Riprap: Riprap refers to a | ose assenbl age of stones
designed to protect and stabilize areas subject to erosion. It
is used to protect the soil surface fromerosive forces and

di ssi pate energy on steep grades or at drai nage outl ets.

D versions: A tenporary or permanent ridge or channel (or
conbi nation of the two) constructed on a designed grade across
sloping land. It is used to protect work areas from upsl ope
runoff, to divert sedinent-|laden water to appropriate traps or
stable outlets, and to divert water fromareas where it is in
excess to locations where it can be used or rel eased w thout
erosion or flood damage.

D version Dike: This refers to a specialized diversion which
consists of a ridge constructed al ong the perineter and upsl ope
of a disturbed construction area. It is used to prevent storm

water runoff fromentering a work area, and to prevent sedi nent-
| aden water from |l eaving the construction site.

G ass-Li ned Channel : A grass-lined channel describes an open
conveyance which is provided with vegetated cover. It is
constructed at design grade and is used to convey and di spose of
concentrated runoff w thout damage from erosi on, deposition, or
flooding. Riprap and paved channels can be used to provide
simlar function.

Level Spreader : Thi s descri bes a non-erosive outlet for
concentrated runoff constructed to disperse flow uniformy across
a slope. It is used to convert concentrated flow to sheet flow
and release it uniformy over a stabilized area.

Tenporary Sedinent Trap: This refers to a small pondi ng basin
formed by an enbanknent or excavation to capture sedinment. It is
used to tenporarily detain sedinment |aden runoff and trap the
sediment to protect receiving streans, |akes, drainage systens,
and protect adjacent property.

Sedi nent Basin: Sedinent basin refer to an earthen enbanknent
suitably located to capture sedinent. It is used to retain
sedi ment on the construction site and prevent sedinentation in
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off-site streans, |akes and drai nage ways.

Detention Pond: A detention pond is an earthen enbanknment or
excavat ed pond whose main purpose is the tenporary detention of
stormwater to control peak runoff rates. A detention basin is
used to hold stormwater tenporarily, enabling outlet structures
to effect a controlled discharge to wetl and/ waterway. It may

al so act as an effective neans of renoving pollutants such as
sedi nents, phosphorus, organic matter, trace netals and

hydr ocarbons by settling; and controlling downstream bank erosion
due to reduced velocities.

Retention Pond: This refers to an earthen enbanknent or
excavated pond that usually contains a pernmanent pool whose main
purpose is the storage of stormwater runoff to allow for
settlement of particulate pollutants and for the stored water to
percolate into the ground. It has a high renoval rate of

sedi nent, BOD, organic nutrients and trace netals, and can renove
soluble nutrients through the use of aquatic plants and al gae.

In sonme cases where landfills are | ocated adjacent to wetl and
areas, ponds constructed to retain runoff froma capped |andfil
may be designed in a way that allows sone of the run-off to be
di scharged into the wetland. This will prevent undesirable
decrease of water discharged to wetland areas resulting in
adverse inpacts to the wetl and ecosystem

Infiltration Trench or Basin: These refer to a trench or basin
contai ni ng coarse stone or sand and gravel through which storm
water runoff flows. It is effective at renoving sol uble and
particul ate pollutants, and can increase groundwater recharge.

Vegetated Swale: |s a grassed water course whose purpose is to
retard the velocity of concentrated runoff which results in
increased infiltration of the runoff into the ground. It

provi des noderate renoval of particulate pollutants during small
storm events.

Sedi nent Fence: |s a tenporary barrier consisting of filter
fabric buried at the bottom stretched and supported by posts.
It is used to retain sedinent fromsnall disturbed areas by
reducing the velocity of sheet flows to all ow sedi nent
deposition. Staked hay bales are also commonly used to trap
sedi nent s.

In addition to the standard erosion controls |isted above,
landfill operators are encouraged to use erosion control "mats"
during construction activities at landfills. These will further
reduce the anmount of erosion on active construction faces and

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual Page 3-4



reduce solids that may potentially be discharged to receiving
surface waters around the landfill.

| V. DESI GN STANDARDS

The foll ow ng design standards are recomended for use in
properly managi ng stormwater at sanitary landfill sites:

1 Run-on and run-off controls shall be designed for, at a
m ni mum the peak discharge of a 24 hour 25 year storm

Drai nage structures nmust be designed and nmai ntai ned so
as to mnimze the effects of differential settling and
to prevent underm ning;

Si de sl opes shall not exceed a slope of 3 horizontal to
1 vertical (3:1). Final top slopes shall be a m ni mum
of 5% Daily and intermedi ate sl opes may be at ot her
grades as justified by design;

Terraces should be installed in side slopes for every

15-25 vertical feet of fill. Terraces should be w de
enough to accommodat e equi pnent needed for mai ntenance
and repair;

Met hodol ogy (i ncludi ng assunptions, fornulas, and
defined terns), analysis and cal cul ati ons shoul d be
subm tted as docunentation for design basis of the
st orm wat er managenent systens.

A. Active Area

The active portion of the landfill is defined as that part of the
landfill that has not received internediate or final cover. The
active portion of a landfill, which only has daily cover,

represents the area where, potentially, the worst adverse inpacts
from poor stormwater control can occur. These include erosion
(cover and solid waste), contact of surface water with the solid
wast e, | eachate outbreaks and subsequent off site transport of
contam nants in solution or suspension, and infiltration of storm
water into the waste resulting in | eachate generation.

Run-on to the active area can usually be effectively controlled
t hrough the placenent of berns to direct water away fromthe
active area. Run-on can also be controlled by operationa
controls such as the progression of cell and row devel opnent and
mai ntai ni ng proper grades to pronote drainage. |In particular,
the active face needs to be protected fromrun-on so that daily
operations are not hindered. Additionally, the active face wll
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readily allowthe infiltration of water into the | andfil
enhanci ng | eachate generation

Proper selection and grading of materials used for daily cover
shoul d be the primary neans to control adverse effects of run-off
fromthe active portion of the landfill. G ading should pronote
sheet flow of run-off and prevent uncontrolled channelling which
may pronote erosion of the cover soils or the waste. Flow
shoul d be directed as nmuch as possi ble away fromthe active (or
ot her unstabilized) areas to stabilized sl opes or conveyance

devi ces such as swal es or pipes.

Control of stormwater run-off fromthe active portion of the
landfill is intended to prevent or mnimze discharge of

contam nated run-off to any surface water or groundwater and
mnimze erosion. Any stormwater that contacts refuse (or

| eachate) nust be collected and nanaged as | eachate. To verify
that contam nated run-off is not mgrating off-site, nonitoring
stormwater run-off fromthe active portion of the landfill may
be required.

If nmonitoring results reveal that the anount and quality of run-
off fromthe active area is above acceptable |evels, the
Departnment may require collection and treatnment of this run-off.
Ceneral ly, acceptable levels will be established in the permt
revi ew process.

Control /treatment may include a range of options from

sedi ment ati on basins for suspended solids renoval to collecting
and treating the run-off water to renove chem cal or biologica
constituents. |If contamnated run-off is intended to be added to
the | eachate collection system that system needs to denonstrate
that it has the capacity to handle this flow Uncontam nated
surface water should be separated fromcontam nated waters in
order to mnimze treatnent and/or disposal costs. |In addition
if publicly owned sewers are being utilized it is likely that
stormwater will be prohibited fromthe conveyance system It
woul d be landfill operator's responsibility to conformw th al
necessary regul atory obligations associated with the
treatnent/di sposal of runoff fromthe landfill

B. Long Ter m Mai nt enance

Run-on/run-off control on portions of the landfill that have
internmediate or final cover are primarily ained at long term
stabilization and erosion control of the cover materials. This
may i nvol ve control of runoff volunme and velocity with
appropriate location of structures to control sedinent |oad of
the stormwater run-off discharges. Slope angle, slope |ength,
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vegetation, terracing and sedi nentation-detention basins, stable
wat er conveyance structures (swales, culverts, pipes, etc) and
energy dissipators are central elenments in preventing erosion and
controlling volune and velocity. |In sone cases, it may, however,
be necessary to allow sone of the runoff fromcontrol structures
to be discharged into receiving water bodies to maintain flow and
guantity necessary to support aquatic species adjacent to the
landfill. Inclusion of such discharges should be adequately
presented and justified in design reports and pl ans.

C. Design plans and Reports

Solid Waste Regul ation (310 CVR 19.000) requires that the basis
for stormwater controls at the active portion of the landfill be
a 24 hour, 25 year stormevent (19.115). It is recommended that
t he design basis for stormwater controls on other parts of the
landfill also be a 24 hour, 25 year stormevent. Wen wetl ands
are associated with the facility, the 24 hour 100 year storm
shoul d be used as the design basis.

The design report for the stormwater managenent plan needs to
identify the design nmethod used as the basis for the proposed
run-on/run-off control system Usually a water bal ance approach
is used to define the problem The water bal ance equation is:

run-off = precipitation + run on -infiltration -
surface storage - evaporation/transpiration

Met hodol ogy and cal cul ati ons need to be submitted to justify the
chosen design. Conmmonly used nethods for run-off nodeling
include the Soil Conservation Services (SCS) Method, the Rationa
Met hod and the Hydrol ogi ¢ Eval uation of Landfill Performance
(HELP). The citation for these nethods can be found in the
references at the end of this manual.

The design report should evaluate run-off and run-on controls
for, at least, the following five (5) stages of the |andfil
devel opnent :

1. Construction considerations during |liner construction.
2. During initial landfilling in new phases or sections.
3. At md life of the landfill during active devel opnent

of a phase. Preferable when the |argest anount of
active area i s exposed.

4. Construction considerations during final cover and
closure activities.
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5. Post cl osur e.

Cal cul ati ons and anal ysis need to include the volune, velocity,
and di scharge | ocations and/or fate of the run-off. Inpacts to

t he surroundi ng properties and effects on | ocal drainage basin(s)
need to be evaluated. An engineering plan depicting drai nage
routes, flow patterns and areas on and off the site receiving the
run-off needs to be provided. Engineering details of all run-
on/run-off control neasures including water ways, swales,

ditches, terraces, pipes, etc. need to be provided.

Ceneralized erosion of cover material fromthe landfill is a
comon and persistent problem The Departnent recommends a
design goal of Iimting erosion to | ess than 2 tons/acre/year.
The Departnent strongly recomrends that terraces/benches be
incorporated into design of all side slopes. Placenent of
terraces/ benches is recomended at a frequency of every 15-25
feet of vertical elevation change dependi ng on sl ope steepness,
sl ope length, type of soil, and volune of water fromthe top

sl ope that may enter the side slope. Terraces should be built
with reverse slope, with a mninmumof 1 foot depth and shoul d
have a gradient of 1-2%to stable down sl ope conveyance outl ets.
Terraces should be w de enough to accommbdat e necessary

mai nt enance equi pnent.

Stabl e outlets that go down side slopes need to be designed in a
way that they are not underm ned by erosion at their discharge
poi nts. Energy dissipaters, therefore, need to be provided at

t he di scharge of all down slopes outlets and at all |ocations
where velocity in the conveyance structure nmay cause erosion
Rapi d stabilization of slopes is a primary goal of storm water
managenent systens. Vegetation is an effective tool in slope
stabilization. The use of mulches, conpost, fertilizers and
hydr o- seedi ng i s encouraged for establishing and nai ntaining
vegetation. Vegetation should not be used solely for fina
covers but is reconmmended for use on slopes which have received
internmedi ate cover as well. Oher nethods to stabilize sl opes

i ncl ude the use of stone nul ches and synthetic and natural fiber
erosi on control mats.

Unstabilized sl opes, such as daily, internediate, and fi nal

sl opes before being stabilized by vegetation or other neans,
general ly represent areas nost susceptible to erosion. These

sl opes shoul d be protected fromrun-on, the nost common source of
which is fromthe top slope of the landfill, to mnimze the

vol unme of water flow ng down these sl opes.

Tenporary diversion structures, such as berns along the top of
the sl ope, can be used to direct water to stabilized sl opes
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and/ or stabl e down sl ope conveyance structures. Additional

tenporary sl ope protection may be needed al ong the | ength of
t hese slopes to control erosion. Additional erosion control
measures include terraces, berns, erosion mats or synthetic
covers.

Mai nt enance requirenents of all stormwater control structures
shoul d be incorporated into the standard operating procedures for
the landfill. An Qperation and Maintenance (O & M report should
identify the procedures and frequency at which storm water
managenent structures woul d be inspected, tested, cleaned or

ot herwi se mai ntained to ensure proper functioning.

The O & Mreport should also contain the testing paraneters,
frequency and sanple collection requirenents, if any, for the
monitoring of run-off water fromthe active area.
Engi neeri ng desi gn plans shoul d incl ude:
A. Design Report
! A report containing a description of all intended
storm wat er managenent nethods wi th cal cul ati ons
and anal ysis supporting the proposed design
B. Engi neering Pl ans

! A sheet showi ng volunes, flow directions and
di scharge |l ocations of all stormwater and

A sheet of engineering details, in plan view and
sections, of typical surface water contro
structures such as swal es, sedi nentation basins,
down sl ope water conveyances, rip rap, etc.

C. Construction Specifications
! A sufficient description and details of nethods

and materials for constructing the stormwater
control system and

A description of nethods enpl oyed to control storm
wat er during construction.

D. OQperation and Mi ntenance Manual
1 An identification of all procedures and schedul es
needed to naintain the stormwater contro
structures.
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1 An identification of run-off and storm water
nmonitoring | ocations, frequency and paraneter
testing requirenents.

V. REGULATI ONS

Control of stormwater is regulated by the Departnment's Divisions
of Water Pollution Control, Wtlands and Waterways, as well as
Solid Waste Managenent. The rest of this chapter discusses the
regul atory procedures for these divisions, and those of the US
Environnental Protection Agency. The applicability of each of
these regul atory requirenents should be considered in designing
the landfill drainage system

A. Division of Solid Waste Managenent

The Division of Solid Waste Managenent's l|andfill regul ations
address storm water managenent in the follow ng sections.

Storm Water Controls, Section 19.115: 19.115(1) is the genera
performance requirenment to prevent erosion or pollution from
landfilling (fromthe initial construction phase through post-
closure). 19.115(2) - Design Standards; specifies that the 24
hour - 25 year stormbe controlled (i.e. collected) fromthe
active portions of the landfill. This is the also required under
the USEPA's RCRA Subtitle D Section 258. 25.

Surface and Goundwater Protection, Section 19.116: Regul at es
t he di scharge of contam nated runoff or |eachate to surface water
or groundwater. It also addresses the Division of Water

Pollution Control's surface water and groundwat er discharge
permts (314CVR5.00 and 7.00 respectively) as well as USEPA s
Nat i onal Pol | utant D scharge Eli mnation Systens point source
di scharge permt.

Top Slope and Side Slope, 19.130(18): Requires a mninmumtop
sl ope of 5% and a maxi mum si de sl ope of 3:1.

Storm Water Drainage, 19.130(19): Requires stormwater controls
to pronote drainage off the landfill, mnimzing ponding and
prevention of run-on through use of diversion structures,

di tches, channels, etc.

Erosion Control, 19.130(20): Requires the prevention of erosion
of daily, internediate or final cover, the prevention of
siltation off-site, the prevention of solid waste or |eachate
mgration off-site, and the replacenent or repair of cover

mat eri al when damaged by settlenment of erosion
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B. Federal Regul ations

The USEPA' s Resource Conservation and Recovery Act (RCRA)
Subtitle Drequires that landfills be designed to prevent run-on
to the active portion during peak discharge of a 25-year storm
Owners or operators of landfills are also required to "design,
construct, and nmaintain a systemto control run-off fromthe

active portion of the landfill [which nust] collect and control
at a mninum the water volune resulting froma 24-hour, 25-year
storm” In a clarification, the EPA stated that the coll ected

run-of f should "be handl ed in accordance with the requirenents of
the O ean Water Act including, but not limted to, the NPDES
requirenments.”

The C ean Water Act (CWA) protects surface waters of the U S.
fromstormwater pollution with the follow ng general provisions:

! Non- poi nt source discharges will be controlled through
i npl enentation of the statew de nanagenent pl an
mandat ed by Section 319 of the O ean Water Act.

Poi nt source discharges of pollutants into the waters
of the U S., including wetlands, that violate any
requi rements of the CM, including but not limted to
NPDES requi renents, are al so prohibited.

Sanitary landfills are regul ated under NPDES as foll ows:

Landfills that accept industrial wastes will need to file NPDES
permt applications. The NPDES regul ates "areas of industri al
activity." In addition to the sites on which industrial
activities are carried out, landfills that accept the wastes from
regul ated industries are also required to file NPDES perm t
applications. Industrial wastes are defined as materials
received fromthe followi ng industrial activities:

Lunber; paper mlls; chemcal; petrol eum rubber;

| eat her tanning and finishing; stone, clay, and
concrete; netal; enaneled iron and netal sanitary ware;
shi p/ boat manufacturing facilities; active and inactive
m ning and oil and gas operations; steamelectric power
generating facilities; sewage or wastewater treatnent;
food; tobacco; textile; apparel; wood kitchen cabinets;
furniture; paperboard containers and boxes; converted
paper/ paper board products; printing; drugs; |eather;
fabricated netal products; industrial and conmerci al
machi nery and conput er equi pnment; el ectronic equi pnent;
transportati on equi pnent; neasuring, analyzing, and
controlling instrunents; photographic, nedical, and
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optical goods; watches and cl ocks; and gl ass.

This definition includes nost municipal solid waste (NMNSW
landfills.

In addition to industrial activity, NPDES regul ates construction
activity, which may produce run-off damaging to water quality.
The broad | anguage includes all construction activity except for
di sturbances of less than 5 acres of total |and area which are
not part of a |larger common plan of devel opnment or sale. This
may include the construction of a landfill cap or expansi on when
it involves nore than 5 acres. This definition includes nost
sanitary landfills.

NPDES permt requirenents are codified in Federal Register/Vol.
57, No. 187/ Friday, Septenber 25, 1992/ Notices. Conpliance with
the general permt requires subm ssion of a Notice of Intent
(NO) to EPA which includes a pollution prevention plan that
identifies Best Managenent Practices (BMP) that will be
incorporated into the activities on site to prevent adverse
inpacts to the waters of the Untied States from storm wat er

di scharges. References on how to devel op pollution prevention
pl ans and use of best nmanagenent practices are identified in the
ref erence section of this docunent.

C. Summary of Federal and Massachusetts Regul ations

The following table lists the regulations which apply to storm
wat er, how they woul d be applicable to the operation, closure or
post-closure use of a sanitary landfill, what permt would be

i ssued and who woul d issue it.

Requl ati on Landfill Application Perm t
Requi r ed

Cl ean Water Act

1St orm Wat er Poi nt source di scharges NPDES gener al

Regul ati ons (40 CFR at : permt.

122). New Construction FR/ Vol . 57/
(or constructing cap) No. 187/ Fri day
totalling > 5 acres 9/ 25/ 92/
or Part 111 +lV

Active portion if accepts
i ndustrial waste and
serves comunity
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IQ her point source
di scharges that may
be regul ated (CWA
section 402)

INon- poi nt source
di schar ges.
State or area w de
water quality
managenent pl an

Massachusetts
Wet | ands Regul ati ons
310 CWR 10.00

Requl ati on

RCRA Subtitle D
40 CFR 258

258. 25
Run-on runoff

258. 27
Sur f ace wat er
requirenments
NPDES

Massachusetts Solid
Wast e Regul ati ons
310 CWR 19. 000
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Al types of landfills:
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basins. Long term cover,
internedi ate, final, and
post cl osure

Prevent erosion and/ or
ot her inpacts to surface
wat er bodi es from
landfills

Limt destruction of
wet | ands duri ng
construction and cl osure
of landfill.
Prevent/ m nim ze inpacts
to wetlands from storm
wat er di schar ges.

M nimze effects on fl ood
control and storm storage

Landfill Application

Active portion of landfill
(not internediate or fina
cover) collect and control
24- hour 25-year storm

Pr event
wat er

I npacts to surface
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19. 115
St orm wat er
control s

19. 116
Sur face and
gr oundwat er
protection

19. 130(18)
Top sl ope and
si de sl opes

19.130(19)
St or m wat er
dr ai nage

19. 130( 20)
Er osi on contr ol
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CGener al performance

requi rement to prevent
erosion or pollution from
landfilling - initial
phase t hrough post

cl osure. CGui dance on BMP.
Al so specifies design
requi rement for active
portion of landfill:
control and collect 24-
hour 25-year storm

RCRA D 258. 25

I Prevent discharge of

contam nated run-off or
| eachate to surface water
or groundwat er.

M nimum top slope = 5%
Maxi mum si de slope 3:1

I Pronote drainage off
[andfill, m nimze ponding
and prevent run-on

I Diversion structures:

di tches, channels, etc.

I Prevent erosion of
daily cover

' Prevent siltation off-
site

I Prevent solid waste or
| eachate mgration off
site

I Replace/repair cover
as needed due to

settl enment or erosion
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CHAPTER 4 ENVI RONMENTAL MONI TORI NG PROGRAM

. 1 NTRODUCTI ON

An environnmental nonitoring program should be considered as
integral a part of a landfill's operation as refuse conpaction or
daily cover. It is inportant to properly nonitor the |oca
environnment around the landfill to ensure early detection of any

environnmental problens that nmay occur. A good nonitoring program
can provide an operator with reliable docunentation of a
groundwat er protection system s effectiveness as well as
information relevant to potential health effects associated with
landfills.

To devel op an adequate and successful nonitoring program a ful
envi ronnment al assessnent nust be perforned to neet the
performance and desi gn standards as specified in 310 CVR 19.118.
The groundwat er, surface water, |eachate and |landfill gas

nmoni toring prograns are designed during the assessnent/facility
desi gn process. Chem cal paraneters of concern are determ ned
and a sanpling frequency is established. Chapter 5 describes the
assessnent process and its inportance in nore detail. Each of
the environnental nonitoring prograns are di scussed separately in
the sections that follow

1. MASSACHUSETTS CONTI NGENCY PLAN:. Adequately Regul at ed

Many | andfills have been subject to both the Solid Waste
Managenent Regul ati ons, 310 CVR 19. 000 and 310 CMR 16. 000, and

t he Massachusetts Contingency Plan (MCP) 310 CWR 40.000. The
1988 MCP applied to facilities permtted by the DSWM unl ess t hey
obt ai ned a Departnent waiver fromthose requirenents. The
Departnent rarely exenpted facilities from MCP requirenents.

However, the revised MCP which was released in 1993, contai ned
provi sions (40.0110 Adequately Regul ated) that are designed to
reduce regul atory overlap and duplicati on between the DSWM and
the BWSC. The Adequately Regul ated provisions waive the
application of sonme, but not all, of the provisions of the MCP.
The overall intent is to neet the MCP substantive requirenents to
elimnate significant risk while follow ng the procedura

requi renments of solid waste regul ations. Regardless of the
procedures foll owed, the Departnent expects all |andfil
facilities with releases or threats of releases of oil or
hazardous materials to be cleaned up to an equivalent extent with
appropriate oppurtunities for public involvenent. The adequately
regul ated provisions allow the full extent of oil and hazardous
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material releases to be addressed and may require activities to
addr ess probl ens beyond the solid waste facility. These
provisions limt the applicability of the MCP in cases where
response actions (assessnent and renedi ati on) are adequately
overseen by the DSWM and t hese actions are conducted in
accordance wth DSWM perm ts or approval and certain provisions
of the MCP

If a site or response action is not adequately regul ated as a
solid waste managenent all of the provisions of the MCP will
apply including the requirenents regardi ng LSPs, approvals, tier
classification, tier 1 permts, submttals etc... . For
additional information regardi ng adequately regul ated refer to
the MCP Fact Sheet 1 provided in the Appendi x.

A. Pre 1971 Landfills

This refers to landfills which ceased accepting waste prior to
promul gati on of the Solid WAste Managenent Regul ations in 1971.
Assessnent at pre-1971 landfills are not considered adequately
regul ated under the MCP unless they are subject of an order or
approval fromthe Departnent. Specifically, in order for a
landfill to be considered adequately regul ated t he DSWM nust
either order that a final closure or post-closure plan be filed,
or approve a plan for post closure use. For these pre-1971 sites
to apply for post-closure use under DSWM regul atory authority,

t he owner shoul d have a License Site Professional (LSP) prepare a
Response Action Qutcone (RAO. The RAO should be included with
the request for post-closure use submtted to the DSWM and BWSC

B. MCP Requirenments Applicable to Solid Waste Landfills
Consi dered to be Adequately Regul at ed:

These gui dance reflect the January 13, 1995 version of the MCP

It should be pointed out that the MCP is periodically revised and
the | ast version should always be consulted. |In order to assure
that landfill sites with releases or threats of rel eases of oi

or hazardous naterial are cleaned up to standards established for
hazardous waste sites (or equivalent extent) in the Commonwealth,
the follow ng provisions of the MCP nust be foll owed at solid
waste facilities:

1. Notification Requirenents

(a) Notification of the Departnent of release or threat of
rel ease which requires notification within 2 or 72
hours, including imm nent hazards; in addition to any
other notifications required under other authorities
(310 GWR 40. 0300) .
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(b) I'nmedi ate Response Actions (IRA) in response to 2 and
72 hours notification nust do so in accordance with MCP
provi sions of 310 CVMR 40. 0404-40. 0429.

(c) Public Involvenent provision activities in accordance
with 310 CVR 40. 1400 apply to Solid Waste facilities
including notification of the Chief Minicipal Oficer
and Board of Health about imm nent hazards, response
actions to i nmnent hazards, conpletion of phases in
response actions, field work involving renedi ati on and
field work involving Level A B, or C persona
protection including residential properties.

Addi tional public involvenent activities are required
for Public Involvenent Plan Sites (310 CVMR 40. 1404).

The maj or provisions of the MCP that apply to solid
waste facilities have been listed. However, additional
inportant requirenments are set forth at 40.0114 and
shoul d be consulted by all parties regul ated by DSW/

2. Two and Seventy-two Hour Notification Requirenments:

I n accordance with adequately regul ated provisions of the
MCP (40.0114), the Departnent shall be notified of rel eases
or threats of release to groundwater or surface water

rel eases that require 2 or 72 hour Notification. Refer to
MCP 40.0311(1-9) & 40.0313 (1-4), and 40.0312 & 40.0314,
respectively.

Those rel eases and threat of releases that require tw (2)
hour notification and are nost likely to be encountered at
solid waste facilities or associated with assessnent of
solid waste facilities are as foll ows:

(a) A release to the environnment indicated by the
measur enent of oi |l and/or hazardous material in a
private drinking water supply wel | at a concentration
equal to or greater than a category RCGW 1 Reportabl e
concentration, as described in 310 CVR 40. 0360 t hrough
40. 0369 and listed at 40.1600.

(b) Any release of oil and/or hazardous material, in
any quantity or concentration, that poses or could pose an
i mm nent hazard, as described in 310 CWR 40. 0321 and
40. 0950;

An | mm nent Hazard is a hazard which woul d pose a
significant risk of harmto health, safety, public welfare
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or the environnent if it were present for even a short
period of tinme. |Immnent hazards require notification of
the Departnment within two hours.

40. 0312(2) also defines Imm nent Hazard as a threat of

rel ease to the environnment of oil and/or hazardous materia
that is listed at 40.1600 or that exhibits or could pose an
| rm nent Hazard, as described in 310 CWVR 40. 0321,
irrespective of the quantity likely to be rel eased.

Due to the nature of Inmmnent Hazard rel eases, all Rel eases
and Threat of Rel eases that pose an |Inm nent Hazard in
accordance wth 40.0321 are |listed bel ow as they appear in
MCP

40. 0320: Rel eases and Threats of Rel ease that Pose
| rm nent Hazar ds

40. 0321: Reporting of Rel eases and Threats of Rel ease that
Pose or Could Pose an | nmm nent Hazard

(D) For the purpose of fulfilling the "Two Hour" rel ease
notification obligations of 310 CVWR 40.0311(7), the
follow ng rel eases shall be deened to pose an | nmm nent
Hazard to health, safety, public welfare and/or the

envi ronmnent :

(a) a release to the environnent which results in the
presence of oil and/or hazardous material vapors within
bui | di ngs, structures, or underground utility
conduits at a concentration equal to or greater
than 10% of the Lower Explosive Limt;

(b) a release to the environnent of reactive or
expl osi ve hazardous material, as described in 310 CW\R
40. 0347, which threatens human health or safety;

(c) a release to a roadway that endangers public
safety;

(d) a release to the environnent of oil and/or
hazardous material which poses a significant risk to
human heal th when present for even a short period of
time, as specified in 310 CVR 40. 0950; or

(e) a release to the environnent of oil and/or
hazardous naterial which produces i medi ate or acute
adverse inpacts to freshwater or saltwater fish
popul ati ons.
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(2) For the purpose of fulfilling the "Two Hour" rel ease
notification obligations of 310 CVWR 40.0311(7), the
followi ng rel eases could pose an I mm nent Hazard to human
heal t h:

(a) a release to the environnent indicated by the
measur enment of oil and/or hazardous material in a
private drinking water supply well at a concentration
equal to or greater than ten tines the Category RCGWN 1
Reportabl e Concentration, as described in 310 CVR

40. 0360 t hrough 40.0369 and listed at 310 CVR 40. 1600;
or

(b) a release to the environnent indicated by the
measur ement of concentrations of hazardous material,
equal to or greater than any of the foll ow ng
concentrations of hazardous nmaterial at the ground
surface or within a depth of six inches bel ow the
ground surface, at any location within 500 feet of a
residential dwelling, school, playground, recreation
area or park, unless access by children is controlled
or prevented by neans of bitum nous pavenent, concrete,
fence, or other physical barrier:

Hazar dous Material CAS nunber Concentration
(ug/g dry wt)
Arsenic (total) 7440382 40
Cadmium (total) 7440439 60
Chrom um (V1) 18540299 10, 000
Cyani de (avail able) 57125 100
Mercury (total) 7439976 300
Met hyl Mercury 22967926 10
PCB (total) 1336363 10
(3) For the purpose of fulfilling the notification

obligations of 310 CWR 40.0312(2), threats of rel ease
whi ch pose or could pose an I nm nent Hazard to health,
safety, public welfare and/or the environnment shal
consi st of any threat of release where, if the rel ease
were to occur, it is likely that rel ease would neet any
of the criteria described in 310 CVR 40.0321(1) or

40. 0321(2) .

(4) Not wi t hst andi ng the provisions of 310 CW\R

40. 0321(2) and 40.0321(3), a person required to notify

under 310 CMR 40. 0331 may denonstrate to the Departnent
by a preponderance of the evidence that rel ease or site
conditions specified in 310 CVR 40.0321(2) and/or
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40. 0321(3) do not constitute an actual |nmm nent Hazard
to human health, in confornmance with the I nmm nent Hazard
Eval uation process described in 310 CWVR 40.0426, and in
consideration of the site-specific factors and the risk
assessnent and ri sk managenent criteria contained in 310
CVR 40. 0950. No such denonstration, however, shal
relieve any person of the obligation to notify the
Departnent of a release or threat of rel ease under the
provi sions of 310 CMR 40. 0311 or 40.0312.

(5) No provision contained in 310 CWVR 40. 0321 shal
[imt the Departnent's authority to determ ne that an

| mm nent Hazard exists at any site, consistent with the
provi sions of 310 CWVR 40. 0950, nor shall any such
provision limt the Departnment's authority to undertake
response actions, seek any rei nbursenent or conpensation
due to the Commonweal th, or pursue enforcenent actions
in accordance with any such determ nation.

3. Releases & Threats of Rel ease Wiich Require Notification

Wthin 72 Hours (310 CWVR 40.0313 & 40.0313):

t hat

15

For a conplete list of releases and threats of rel ease

require notification refer to 310 CWVR 40. 0313 & 40. 0314.

Those rel eases that require notification within
72 hours nost likely to be encountered at solid
waste landfills are as foll ows:

40.0313(1): a release to the environnent indicated by
t he presence of non-aqueous phase liquid (NAPL) having a
measur ed t hi ckness equal to or greater than %:inch.

40.0313(3): a release to the environnent indicated by
t he measurenent of oil and/or hazardous material in
groundwat er at concentrations equal to or greater than
RCGW 1 Reportabl e Concentrations, as described in 310
CVR 40. 0360 t hrough 40.0369 and |isted at 40. 01600,

wi t hin:

(a) the Zone | of a public well; or
(b) 500 feet of a private water supply well; or

40.0313(4): a release to the environnent indicated by

t he measurenent within the groundwater equal to or
greater than 5 mlligranms per liter of total volatile
organi ¢ conpounds at any point located within 30 feet of
a school or occupied residential structure, where the
groundwat er table is I ess than 15 feet bel ow the surface
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of the ground.
C. Imedi ate Response Actions

| medi at e Response Actions (IRA) in response to 2 and 72
hours notification nust be done in accordance with MCP
provi sions of 310 CVR 40.0404 to 40. 0429.

After identification of the Imm nent Hazard and
notification of the Departnment, the next step is to
undertake response actions quickly to prevent or abate
exposures that resulted in the Imm nent Hazard. For a
solid waste facility to be considered adequately

regul ated an I mmedi at e Response Action nust be taken to
address the hazard. For releases requiring 2- and 72-
hour nitifications a facility will nost |ikely need to
hire a License Site Professional (LSP) to perform

| medi at e Response Actions. A facility nust decide
whether a release is exenpted fromthe requirenent to
hire an LSP. |[If the facility is not certain whether a
rel ease is exenpted then an LSP shoul d be hired.

An | mredi ate Response Action Conpletion statenent is
requi red but an LSP signature is not necessarily
required. An IRA conducted at a facility is closed out
by submtting an IRA Transmittal Formand an | RA

Conpl etion Statenent to the BWC wth the Adequately
Regul ated box checked (% off. Bureau of Waste Site

Cl eanup staff wll coordinate with Division of Solid
Wast e Managenent staff in overseeing the response. In
any case, the landfill owners nmust performIRA to
elimnate the 2 and/or 72 hour reporting condition.

D. Risk Characterization
The risk assessnent requirenents and procedures set at

310 CWVR 40. 0900 and 310 CWVR 40. 0100 are applicable to solid
waste facilities, however, these requirenents apply to

| ocations outside the boundary of the landfill (beyond
poi nt of conpliance) permtted pursuant to 310 CMVR
19. 020 or outside the boundary of a landfill that has

cl osed in accordance with 310 CVR 19.140 (refer to
chapter 8 for additional information regarding risk
assessnent s)

E. Public Involvenent Provisions

The public invol venent provision activities that apply
to solid waste facilities are described at 310 CVR 40. 1400.
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These provisions include:

1. Notification of Chief Minicipal Oficer & Board of
Heal t h about:

a. | mmnent Hazard
b. Response Actions to | mm nent Hazard
C. Conpl eti on of Phases of Assessnent

d. field work involving level A B, or C persona
protection including residential properties.

Addi tional public protection activities are required for public
i nvol venment plan sites (310 CVR 40. 1404).

A nmenor andum of under st andi ng was si gned between BWSC and BWP
regarding the applicability and practicability of Public

| nvol venent activities related to rel ease and/or threat of

rel ease at solid waste facilities.

The maj or provisions of the MCP that apply to solid waste
facilities have been |isted. However, additional inportant
requirements are set forth at 40.0114 and shoul d be consulted by
all parties regul ated by DSVW

[11. MONI TORI NG PROGRANMS
A. Groundwat er Monitoring System

A groundwat er nonitoring programconsists of a nonitoring well
net wor k, sanpling schedule, analytical list of paraneters to be
measured and quality assurance/quality control plan. Sections
19.118 and 19. 132 of the solid waste regul ati ons establish the
m ni mum requi renments for each of these conponents.

The nmonitoring well network consists of a sufficient nunber of
nmonitoring wells and piezoneters necessary to detect rel eases of
contam nants to the environnment and to characterize the
groundwat er flow regine. Section 19.118 specifies that a m ni num
of one upgradient well or cluster of wells and three downgradi ent
wells or cluster of wells are required as groundwater nonitoring
points for a landfill. Rarely, however, is this nunber of
monitoring wells sufficient to characterize the site hydrogeol ogy
or provide an adequate early detection systemfor contam nant

rel eases to the environnent (19.118)(2)(a)?2.
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Landfills are often large in size and/or are |ocated in areas
where the hydrogeol ogy is conplex, thus necessitating the
installation of nore than the m ni mum nunber of nonitoring wells
required to neet the Departnent's requirenments. 1In order for a
monitoring well to be considered within the point of conpliance,
the well should be |located at maxi mum di stance of 150 neters from
the area where waste is actually present in the |andfil
(footprint).

For additional information regarding point of conpliance refer to
Chapter 8 which discusses R sk Assessnent.

To ensure that the nunber of wells installed are sufficient, but
not excessive, the nonitoring systemfor new landfills should be
based on a Hydrogeol ogi ¢ Study pursuant to 310CVR19. 104(3).

Moni toring systens for unlined landfills may be based on
information fromthe | SA and revi sed based on information
gathered for the CSA. If the wells are not properly placed, they
wi Il be unable to provide appropriate data on site hydrogeol ogi c
conditions. As such, the inproperly placed wells would
ultimately have to be abandoned and replaced, a costly and
unnecessary task.

B. Surface Water Monitoring System

As with the groundwater nonitoring system the surface water
nmonitoring systemw || generally be established during the CSA
Scope of Wirk based on data collected during the I SA  Surface
wat er nmonitoring will be necessary when a surface water body or
streamexists in an area likely to receive either surface water
run-off fromthe landfill or potentially contam nated groundwat er
di schar ge.

As with groundwater, when designing a surface water nonitoring
program both the up-stream and down-stream water quality nust be
determned. This is necessary to establish that the source of
contam nation is not upstreamof the site. A nunber of suspended
and/ or bottom sedi nent sanpl es should also be collected to
conpl i nent the surface water sanpling data.

Once the 1SA is conplete, the nonitoring wells have been
installed, surface water nonitoring | ocations are established,
and the anal ytical and Q¥ QC programis established, the
groundwat er and surface water nonitoring prograns can be
initiated.

Par anet ers
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The chem cal paraneters included in nonitoring prograns should be
proposed based on the results of the | SA. However, there is a
mnimum|list of chem cal paraneters that nust be included in
these nonitoring prograns. The list of parameters can be found
in the regulations at 310 CVR 19.132 (1) (h).

In addition to chem cal analysis, groundwater and surface water
el evation readi ngs nmust be coll ected as part of each nonitoring
prograns. This information should be collected and recorded
imediately prior to sanple collection.

Schedul e

Section 19.150 of the solid waste regulations require quarterly
sanpl i ng of groundwater and surface water, at |east, for the
first year to establish background conditions. The reasons for
t hi s include:

1. Goundwater and surface waters are
generally in notion and coll ect

contam nants encountered during flow
The concentrations of contam nants nmay
vary fromlocation to |ocation and from
tinme to tinme wwthin a contam nant pl une.
Only frequent sanpling at the begi nning
of the nonitoring programwoul d enhance
t he chance to detect these potenti al
variations in contam nant chem stry.

2. There are several points in the nonitoring program
and anal ytical procedures where the integrity of
sanpling may be conprom sed. These include, but are not
limted to, variation in sanpling nethodol ogy or
sanpling personnel, analytical error(s), and inproper
decontam nation techniques in the field between sanpling
stations. Proper Q¥ QC and strict adherence to standard
operating procedures will limt the occurrence and
effect of the above, however, sonme conbination of the
above are likely to occur during the nonitoring program

3. Goundwater elevations generally vary
fromseason to season. Goundwater is
hi ghest during early spring, and | owest

inearly fall. This fluctuation can
result in the nodification of
groundwater flow direction. It can also

affect concentrations detected in
sanpl es. Contam nants present at higher
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concentrations in sone soil horizons may
or may not be present in the groundwater
dependi ng upon whet her or not the
groundwat er intercepts the contam nated
strata.

It is therefore necessary to have nore than one round of sanpling
and anal ytical data to devel op the groundwater and surface water
nmonitoring prograns. As noted above, there are too many

vari abl es inherent in the sanpling and anal ytical process to rely
on only one or two sanpling events. Once a baseline is
establ i shed and site conditions are understood, the sanpling
frequency may be reduced.

Reporti ng

The sanpling schedule will be specified in the permt. The

anal ytical results nust be submtted to the Departnent within 60
days (or as stated in the nost current version of the

regul ations) after the sanpling event (310 CVR 19.132 (1)(f)).
The subm ttal package nust incl ude:

1. The anal ytical data sheets conpl eted
by the | aboratory. These sheets should
include all relevant information
regardi ng the sanple and anal yti cal
process such as anal ytical nethod
nunber, the sanpling date, extraction
date, and preservati on nethod.

(Anal ytical data sheet requirenents are
specified in nore detail in the guidance
outline found in the appendiXx.)

2. Asite map w th groundwater

el evations plotted and contoured.
Surface water elevations should al so be
pl otted and contoured where rel evant.

3. A separate site map should indicate
all sanpling |ocations and rel ative
| evel s of contam nation present.

4. Al analytical data organized into an
easi |y understood and readabl e format.

5. Aletter report briefly summarizi ng
and interpreting the results of the
sanpling event. The interpretation
shoul d di scuss any unusual results or
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apparent trends in the data. The report
shoul d al so di scuss itens of concern
observed during the sanple collection
such as | eachate seeps, nonitoring

equi pnrent in need of repair, deviations
fromthe regul ar sanpling program or
QA QC problens. Any problens with

noni tori ng equi pnment noted in the report
nmust be corrected prior to the next
schedul ed sanpling event.

6. All field QN QC procedures including
chain of custody information should al so
be submtted to the Departnent.

If the results indicate that conpounds exceed the state drinking
wat er standards or MCL's, the Departnent nust be notified within
14 days (or as stated in the nobst current version of the
regul ati ons) of the finding, 310 CVR 19.132 (i)(1). At that tine
the need for additional analysis will be determ ned by the
Departnent. In general, additional analysis will be required
when a standard is exceeded for the first time, or when a
significant change in contam nant |evels are detected.

Addi tional sanpling may be required only at the nonitoring

| ocation (groundwater or surface water) where the unusually high
value is reported unless the high value is attributed to

| aboratory error. In cases of |aboratory error(s), it may be
necessary to resanple all nonitoring points.

C. Leachate Mnitoring Program

Leachat e Monitori ng System

The Departnment determ nes the need for |eachate

nonitoring on a site by site
basi s
(19.132(3))

As with

ot her
noni tori ng
syst ens,
| eachat e
sanpl i ng
and
anal ysi s
shoul d be
conduct ed
as part of
t he CSA
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The
anal yti cal
results are
often used
to aid in

t he design
(or

modi ficatio
n) of the
gr oundwat er
and surface
wat er
sanpl i ng
program
Conpr ehensi
ve anal ysi s
of | eachate
can be
conpared to
gr oundwat er
and surface
wat er

anal ysi s
and i n sone
cases be
used to

pr edi ct

wor st case
condi tions
in

gr oundwat er
and surface
wat er
cont am nat i
on.

The | eachate nonitoring system should include sanples from

| eachate seeps around the landfill as well as sanples fromthe
| eachate collection system (if present). \Wen identifying
sanpling |l ocations each "type" of |eachate produced by the
landfill should be identified and included. |[|f there are seeps
emanating fromseveral |ocations around the site, at |east one
sanpl e fromeach | ocation should be collected. Sanples from

| eachate seeps that are near each other can be conposited if

t hey:

I Are simlarly col ored,

I Have simlar liquid phases; and
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I Appear simlar when scanned with
field instrunents.

Sanples fromdifferent sides of the landfill should not be
conposi t ed.

Unl i ke groundwat er and surface water sanpling, |eachate sanpling
shoul d occur shortly after a precipitation event. Leachate would
be expected to be flowing at its highest volunes at this tine.

Par anet ers

When | eachate sanples are collected as part of the | SA or CSA
t hey shoul d be anal yzed for the sanme paraneters as groundwat er
sanples. Wen the sanples are part of a regular nonitoring
program the required paraneters wll be established in the
permt.

Schedul e

A sanpling schedule of the primary | eachate collection system at
alined facility is typically established in the permt issued by
the Division of Solid Waste Managenent. The coll ection of

| eachat e seep sanples would nost |ikely occur during the | SA and
CSA and the need for further periodic sanpling would be

determ ned by the Departnent. Leachate sanpling is also required
for the issuance of a groundwater discharge permt or sewer
connection permt.

Reporti ng

The results of both | eachate seep and/or |eachate collection
system sanpl i ng and anal ysis should be submtted with the
groundwat er/ surface water results. Specific requirenents for
what should be contained in the | eachate sanpling submtta
package are the sane as previously listed for groundwater/surface
wat er sanpling results.

D. Monitoring of Secondary Leachate Collection or Leak Detection
System

Whien a landfill is designed with a secondary | eachate collection
systemor |eak detection |ayer, the Departnent shall require
nmonitoring of that |ayer. The owner/operator shall report the
vol unme of |eachate collected fromthe secondary | eachate
collection systemfor the given period as defined by the

regul ations or by the landfill permt. Leachate collection rates
shal |l be reported to the Departnent for each inspection period as
part of the inspection report. The owner/operator shal
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determne the rate of | eachate collection per acre per day and
conpare the |atest data with the designed rate, the historica
rate and rel evant neteorol ogical data. |If there is a significant
increase in the rate of | eakage (loss) the owner/operator shal
identify the area fromwhich the leak is occuring 19.132(2).

E. Landfill Gas Mnitoring Requirenments

The Solid Waste Managenent Regul ations at 310 CVR 19. 132(4)
requires that landfills conduct [andfill gas nonitoring during
the active and post-closure periods. At a mninmm nonitoring
shal | be conducted quarterly for explosive gases. The Departnent
may require testing of additional paraneters including, but not
l[imted to, hydrogen sulfide, volatile organic conmpounds. The
Solid Waste Managenent regulations for landfill gas nonitoring
(310 GWR 19. 132(a-f) have been revised to reflect the stricter
requi rements of the revised Massachusetts Contingency Plan (310
CMR 40. 0321 (10/93)).

| mm nent Hazards and 10% Lower Explosive Linit (LEL)

I n accordance with the MCP, 310 CWVR 40.0321, the following is
deened to pose an Imm nent Hazard to health, safety, public

wel fare and/or the environnent as it relates to landfill gas: "a
rel ease to the environnent that results in the presence of oi
and/ or hazardous vapors w thin buildings, structures, or
underground utility conduits at a concentration of 10% of the
Lower Explosive Limts." The revised MCP regul ations require
that the Departnment be notified wwthin 2 hours of the neasured
exceedance. The MCP regul ati ons contained in Subpart C, 310 CWR
40. 0321 list procedures for notification in the event of gas
concentrations which pose an i mm nent hazard.

Additional ly, where an inm nent hazard has been identified, an
| medi at e Response Action, as described in 310 CVR 40. 0400,
subpart D, shall be taken to prevent, elimnate or abate all

| mm nent Hazards.

The Solid Waste Regul ations at 310 CVR 19. 132(4) (g) have been
nodified to reflect the | ower gas reporting limt and shorter
notification requirenents.

The reporting imt of 10% of the LEL has replaced the 25% of the
LEL reporting limt that was previously specified at 310 CW\R
19.132(4)(g) for buildings, structures and utility conduits.
Currently, 310 CWR 19.132(4)(g) states:

Wen, at any tine, the concentration of explosive
gases exceeds 10% of the |ower explosive limt in any
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building, utility conduit, excluding gas control, gas
recovery and | eachate coll ection system conponents,
the current owner/operator shall:

1. take imedi ate action to protect human heal th
and safety;

2. notify the Departnment within two hours of the
findi ngs; and

3. undertake the actions specified under 310 CWVR
19. 150, Landfill Assessnent and Corrective Action
as required by the Departnent

As specified by 19.132(4)(i), if the concentration of the

expl osi ve gases exceed 25% of the LEL for individual conponents
or total LEL at the property boundary or beyond (not i ncluding
off-site buildings, structures or utility conduits covered under
10% of the LEL) the owner/operator shall

1. take i medi ate action to protect human heal th and
safety;

2. Notify the Departnment within 24 hours of the
finding; and

3. Undert ake the actions specified under 310 CVR
19.150. Landfill Assessnment and Corrective Actions
as required by the Departnent.

Additionally, if the concentration of any paraneter for which
nmonitoring is required at 19.132(f)1, 2, or 3 exceeds any permt
standard, federal or state regul ati ons the owner/operator shal
notify the Departnment wthin 14 days and undertake actions

speci fied under 310 CVR 19. 150 Landfill Assessnent as required by
t he Departnent.

1. Landfill Gas Characterization

The Departnment recommends that landfill gas characterization be
undertaken at all landfills. Landfill gas characterization
should determine if the landfill gas within the landfill itself

wWill require treatnment in order to ensure public health and
safety as defined by the site's end use. Chem cal
characterization tests shall determ ne the conposition of the gas
within the solid waste disposal site. This characterization
shoul d be perforned during operations and/or during the CSA prior
to closure.
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2. lnactive Landfills

| nactive unlined landfills with occupied dwellings within 1,500
feet of the landfill shall performlandfill gas screening at the
property line unless the ower can denonstrate that landfill gas
m gration cannot occur beyond the site boundary. Al on-site
structures nust be nonitored and it nust be determned if further

landfill gas assessnent work is required.

3. Landfill Gas Measuring Devices

There are essentially two types of nonitoring devices for
measuring the concentration of landfill gas in unsaturated soils:
(1) probes and (2) wells. In this docunent the follow ng
definitions shall apply: Landfill Gas Monitoring Probes - are
generally small in dianmeter (1/8" to 5/8"), shallow (typically 2-
6 ft), tenporary devices (refer to landfill gas nonitoring probe
designs Fig. B,C wthout protective caps, and Landfill Gas
Monitoring Well - are larger dianeter (1.5" to 2.5"), deep or

shal low (typically 5-40 ft), permanent devices, with | ocking or
protective caps (refer to Figures D E).

Wi ch of the two devices used will depend on site specific

consi derations and the purpose of the assessnent. Landfill gas
probes are typically used as a screening tool to quickly evaluate
an existing site. They can be installed quickly and cheaply and
are nost often used to evaluate the limts of landfill gas
mgration at existing sites which have no other landfill gas
nonitoring systemin place. Additionally, probes are used at
sites to evaluate the extent of mgration in response to |andfil
gas that pose an |Imm nent Hazard (greater than 10%of the LEL in
utility conduits or structures) or has been detected at equal to
or greater than 25% LEL at the property |ine.

Landfill gas nonitoring wells are typically installed at the
poi nt of conpliance (property |line) as pernmanent nonitoring
devices for routine nonitoring. Landfill gas nonitoring wells

require nore tinme and effort to install but can be used to screen
deeper zones of unsaturated soils than probes can reach

Conpari son of Gas Probes and Wells

I Advantages of landfill gas nonitoring probes:

- cheap and easy to install (therefore can be installed
wi th denser spacing which results in a decreased chance
of lateral gas mgration between probes occurring and
not been detected)
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- can be installed with m ninmal equi pnent (hand-auger,
portabl e powered auger)

- quick to install and sanpling can occur al nost
i mredi ately after construction

- good screening tool for identifying extent of
m gration

I Di sadvantages of landfill gas nonitoring probes

- typically used to sanple to a limted depth (2-6 ft),
t hus cannot screen entire unsaturated zone

- radius of influence typically very limted

- installation and construction varies widely which in
turn can dramatically affect readings (e.g. snearing of
fines, tightness of seal between probe and ground)

- typically not designed to |last nore than a couple of
years.

I Advantages of landfill gas nonitoring wells:

can be used to screen entire unsaturated zone

radius of influence is larger than landfill gas
noni tori ng probes

- landfill gas nmonitoring wells are designed to | ast
nmore than a couple years

- installation and construction techniques are better
st andar di zed

**The final landfill gas nonitoring system nust nonitor
the full unsaturated depth of the site or extend to the
maxi mum dept h of waste placenent **

I O sadvantages of landfill gas nonitoring wells:
- nore expensive than landfill gas probes
- typically requires a drilling rig for installation

- may not intercept actual gas m gration pat hway
In nost situations |andfill gas probes are not acceptable as the
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permanent nonitoring devices for the site. This is because they
cannot typically be installed to depths to nonitor the ful
unsaturated depth of soils or extend to the maxi mum depth of
wast e placenent. However when groundwater is very shall ow probes
may satisfy this particular requirenent.

4. Landfill Gas Mgration Mnitoring

The Departnment recommends that a landfill gas perineter survey be
conducted for all active landfills which do not have perineter
landfill gas detection nonitoring wells in place, in order to
comply with the requirenments of 310 CVR 19.132 (4). For
landfills that are small in size with few potential receptors, it
may be advisable to install permanent |andfill gas nonitoring
devi ces without conducting a perineter survey. The Depart nent
requires that the follow ng goals be net by landfill gas

peri neter screening:

Facility Structures/Perineter Detection

I Ensure that landfill gas concentrations does not
exceed 10% of the LEL for nmethane in facility
structures (excluding gas control or gas recovery
systens).

Determne if landfill gas has the potential to mgrate
beyond the perineter of the landfill.

Ensure landfill gas mgration is not occurring beyond
the property boundary of the site, as required by 310
CVR 19.132 (4)(h).

I |dentify the |ocations where permanent |andfill gas
monitoring wells shall be install ed.
Landfill gas nonitoring devices are installed wthin the property
boundary of the landfill. The density of the soil gas

probes/wel s should take into account the | ocation of sensitive
receptors as listed in the Qutline for Solid Waste Site
Assessnents and is to include testing within any occupi ed
dwelling (i.e. homes, businesses, schools, etc.) that may be at
ri sk based on evidence of landfill gas mgration. Additionally,
the location of all on-site utilities that nmay provide a pat hway
for mgration (i.e. sewers, electrical conduits, etc.) should be
| ocated and nonitored at selected |ocations on-site and at the
perinmeter of the site.

The probes/wells shall be installed wthin the landfill property
line and outside the footprint of the refuse di sposal area.
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Wher ever accessible, the probes/wells shall be |ocated within 100
feet of the landfill property line. Any other distances require
prior approval by the Departnment. The request for other

di stances shall include the reason for the request with al
supporting informati on for Departnent eval uation.

The landfill owner/operator nust submt a plan and supporting
docunmentation for the installation of the landfill nonitoring
devi ces. The supporting docunentation shoul d incl ude:

a. Gas nonitoring devices installation nethodol ogy and
probe/ wel | desi gn,

b. Quality Control/Quality Assurance Cuidelines,
C. Desi gn of any existing sanpling probe/well system

d. Of-site mgration data fromany existing sanpling
probe/wel | system

e. Site geological conditions (above the watertable),
depth to groundwat er

f. Landfill gas quality if previous testing has been
under t aken,

g. Site proximty to inhabited property, surrounding
population within 1/2 mle of |andfill edge

h. Proposed nonitoring | ocations shall be |ocated on a
map with a scal e,

i Gas sanpling and anal ytical procedures.

M ni num Cui del i nes

(1) The probes/wells shall be installed outside of the
refuse deposition area and installed along the
property line. Perinmeter probes/wells shall not be
pl aced in refuse. The probes/wells should be
installed in undisturbed soils whenever possible.

(2) The the Departnment recommends that the average
spaci ng between probes/wells be determ ned based on
the adjacent land use up to 1,500 feet fromthe
boundary of the refuse disposal area as follows
(SCAQWD, Cctober 1985 - revised 1989):
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Land use Spaci ng

Resi dent i al / Commer ci al 100 ft
Publ i ¢ Access 500 ft
Undevel oped Qpen Space 650 ft
No Public Access 650 ft
Landfill with Liners 1000 ft

I The recommended spacing is just that, recomended. It

may be appropriate to use alternative spaci ng based on
site specific conditions. The exact positioning of
landfill gas nonitoring probes or wells wll
ultimately depend on ones understandi ng of the

geol ogy, hydrogeol ogy and mgration potential as it

relates to sensitive receptors. Random | andfill gas
nmonitoring probe or well locations will not and can
not, adequately nonitor a site. It is inportant to

rem nd oneself what one is trying to protect with the
noni tori ng probe or well.

Future | and devel opnent shoul d be consi dered when
putting together a landfill gas nonitoring system

Stressed vegetation is often an indicator that off-
site landfill gas mgration is occurring. Gasses and
plants with shallow roots will be unaffected while

| arger trees will show signs of stress. This is a
result of landfill gas displacing oxygen and nitrogen
in the deeper strata while sonme oxygen and nitrogen
still infiltrates the upper portions of the soils
allowng the plants with shallower root systens to
survi ve.

No landfill gas sanpling is required in soils where
exposed groundwater and/or wetlands (provided the
wet | ands and/ or exposed groundwater is not perched) is
| ocated between the landfill and off-site dwellings.

Permanent |andfill nonitoring devices (cluster) design
shoul d i ncorporate screened intervals that nonitor the
full depth of the unsaturated zone or extend to the
maxi mum dept h of waste pl acenent.
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(3) Landfill gas sanples shall be collected and
anal yzed quarterly as required by 310 CVR
19.132(4). One of these quarters will be during
the winter when the frozen ground acts as a
vertical barrier to vertical gas mgration and
anot her quarterly round during the summer nonths.
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Figure 1
Typical Soil Gas Wl
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I Soil gas nonitoring wells shall be isolated fromthe
possibility of degassing or anmbient air intrusion, via
the installation of clay/grout surface seal and/or
annul ar seal (Refer to Figure 1)
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Sanpling Procedures for Perineter Probes/Wlls

It is necessary to allow the probe/well to be in equilibriumwth
subsurface conditions prior to sanpling. The Departnent requires
that landfill gas nonitoring devices be sanpled: (1) prior to
purging, (2) after purging. Collecting sanples prior to purging
is done to sinulate gas build up in a closed space (worst case
scenario). The probes/well should be purged of two bore vol unes
and the sanple collected and/ or neasured, again. This is done to
ensure a sanple that reflects the current conditions in the soil
is collected. Purging can be acconplished by the use of an
aspirator or portabl e vacuum punp.

The sanpl es shoul d be anal yzed via the connection of field

anal ytical equipnent directly to the sanple port on the soil gas
probe. A water trap may be necessary to protect instrunentation
dependi ng on the noisture content of the landfill gas and
sensitivity of the field equipnent.

There are several nmethods and instrunments that are used in the
field to determ ne the conposition of landfill gas. The
i nstrunents incl ude:

I Photo ionization neter -
quantitatively nmeasures a portion
of the non-nmethane conmponents (in

ppm or ppb).

Organi ¢ Vapor Analyzer - (flane
ioni zation detector) quantitatively
nmeasur e net hane and ot her gaseous
conpounds when | ower concentrations
are present (ppn ppb)

Mul ti-gas neter - quantitatively neasure % Mt hane,
% EL, % Oxygen, and hydrogen sul fide.

Expl osi meter - quantitatively
measure gross | evels of explosive
gas present in a well or in anbient
air (% net hane).

Many expl osinmeters are only capable of reporting % LEL
up to 100% LEL or 5% net hane by volune. Wen | andfil
gas is detected at concentration greater than 100% of
the LEL it is not acceptable to report the data as >
100% LEL. Whenever equi pnent is used that report

met hane as % LEL the Departnent requires that al

val ues greater than 100% of the LEL nust be quantified
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as percent age net hane.

Sanmpl es shoul d be anal yzed for the follow ng paranmeters in the
field:

TABLE 1
Par anet er Equi pnent (Exanpl es)?
1. % Met hane 1A Mul ti-gas neter (Gas
(% Lower Expl osive Tech), Expl osineter,
Limt (LEL) 1B. OVA (Fl ane 1 oni zation
calibrated for Detector (FID)?
Met hane)
2. Vol atile Organic 2. Phot o | oni zation
Compounds, Detector (PID), Field
Gas Chr omat ogr aph
(&),
3. Hydrogen Sul fi de, 3. Mul ti-gas neter,
Dr aegar Tubes
4. % Oxygen 4. Mul ti-gas neter,
Oxygen Meter

NOTES:

1. The equi pnment list is an exanple of equi pnent conmonly
used to neasure each specified paranmeter. The equi pnment
list is only a guide.

2. Using the OVA wth a charcoal pre-filter can help
i nprove the qualitative nmeasure of nethane
concentrations in landfill gas. The charcoal filter
adsorbs nost of the non-nethane gas which results in an
OVA reading closer to the actual nethane concentration
of the gas sanple (EPA/ 540/ P-91/001).

3. Exceedances of 10% of the LEL in utility conduits,

bui | di ngs or structures and 25% of the LEL at the
property line in soils should be double checked with two
different type of sanpling devices. H gh concentrations
nmet hane can result in subsequent false high readings and
it may be necessary to recalibrate the equi pnent.

Al ternative sanpling procedures may be proposed. All necessary
docunent ati on, standard operating procedures, and Q& QC
procedures should be presented to the Departnent for review.

Quality Assurance/Quality Contro
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Gas sanpling records should consider, but not be limted to the
followi ng information:

A schedul e and procedures for calibrating nonitoring equipnent
(i.e. OVAs, PIDs, LEL neters) shall be submtted.

The pressure regine within a landfill is related in various ways
to weat her conditions, baronetric pressure, and soil conditions
(Refer to Chapter 4, Section V., subpart A Introduction). The
Departnment recomends that |andfill gas sanpling be conducted
when the follow ng conditions are expected:

a. Baronetric pressure is low, 29.75 in Hg or |ess,
b. The soil is noist/wet due to a recent rainfal
events or frozen.

The follow ng neteorol ogi cal data shall be collected when

conducting landfill gas sanpling:
a. Date and tinme of sanple collection,
b. Dat e and anmount of precipitation fromthe nost
recent rainfall events,
C. Weat her conditions (tenperature, w nd speed and
variability, humdity, etc.),
d. Hourly baronetric pressure readings for the day of

sanpling (12 hours before and for the entire
sanpling event),

e. G ound cover and soil conditions (e.g. snow, frozen
ground, saturated soil, etc.).
Sanpling Procedures for Landfill Gas Characterization
Landfill gas characterization involves taking sanples of |andfil
gas fromthe interior of the landfill and submtting the sanples
for | aboratory analysis. Sanples may be taken from exi sting
vents installed within the landfill and/or landfill gas

extraction systens provided construction |logs are available to
verify proper construction. However, the technician should nmake
certain the seal around the top of the vent does not allow air
infiltration. The vent should have a sanpling port or be fitted
with a sanpling port to prevent anbient air fromdiluting the
sanpl e.

If no vents are available a tenporary nonitoring device can be
used for sanpling. Due to the explosive nature and toxic hazards
associated with landfill gas extrenme caution should be taken when
installing any probes/wells within a landfill. In that regard,
an OSHA approvable Health and Safety Pl an shoul d be prepared and
foll owed. Probes should be inserted bel ow the cover materials
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and to a depth of, at least, 6 feet below the surface of the
landfill cover nmateri al

Sanpl es shall be analyzed in the field for the paraneters
identified in TABLE 1 prior to purging.

The probe shoul d be then purged of two bore vol unes of gas.
Purgi ng can be acconplished by the use of an aspirator or
portabl e vacuum punp. After purging, and before taking the
sanpl e, ensure that the total organic conpound concentration (as
nmet hane) remain constant for at |east 30 seconds. The sanple may
then be collected. The total organic concentration should be
measured using an approved instrunment and the results recorded.

Laboratory nethods to determne landfill gas conposition include
the collection of gas in "SUWA Polished" stainless steel

cani sters, tedlar bags, or adsorption of conpounds onto
appropriate adsorbent nedia in the field, and then purging the
conpounds in a laboratory for identification by gas

chr omat ogr aphy.

I |f tedlar bags are used, sanples should be anal yzed
Wi thin 24 hours due to sanple integrity probl ens
encountered with sonme conpounds (e.g. vinyl chloride).
Tedl ar bags should al so be shielded fromsunlight to
prevent photochem cal reactions fromoccurring wthin
t he bag.

Field Gas Chromat ograph - (flane ionization
detector) qualitatively eval uates gas by breaking
down the gas into its individual conponents. The
i ndi vi dual conpounds can then be identified and
quanti fi ed.

Draegar Tubes - They provide a
rough estimate of the actual
concentration and are only useful
once the gas levels reach the part
per mllion range. They can be
used to neasure many conponents,
however, they are nost useful at

| andfills when neasuring hydrogen
sulfide. A single draegar tube can
only be used to neasure a single
predet erm ned constituent.

The Departnent requires that the landfill gas characterization
include, at a mninmum the follow ng:
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I Volatile Oganic Conpounds (EPA TO- 14) nmay be used in
pl ace of 12 conpounds referenced bel ow)

1. Vinyl Chloride 7. Benzene

2. 1,2 -Dibronet hane 8. 1,2- Dichloroethane

3. D chl or onet hane 9. Tetrachl oroet hene

4. Tetrachl oronet hane 10. 1,1,1 - Trichl oroet hane
5. Trichl oroet hane 11. Trichl or onet hane

6. Tol uene 12. Xyl ene

The Departnent has changed its recommended | andfill gas

characterization paranmeter list fromthe 12

af orenent i oned conpounds. EPA Method TO-14 can be used
to anal yze for nost of the conmpounds |listed. The test
nmet hods have a standard paraneter list that includes
many ot her conpounds.

(NOTE: The 12 specified conpounds above were sel ected
fromCalifornia |ist of 18 core conpounds, based on
their health effects associated with long term
exposure, particularly carcinogeniety. Qher factors
considered in their selection include availability and
conpatibility of sanples and anal ysis nethods,
previous detection in landfills and the cost of
testing)

Fi xed Gases

met hane

oxygen

ni trogen

car bon di oxi de

o e

Landfill gas is also anal yzed for oxygen and nitrogen
for information on sanple integrity. Methane and carbon
di oxi de concentrations shall be analyzed to provide
i nformati on on gas producti on.

5.  non-net hane organi c conpounds by EPA nethod 25A or
equi val ent

Sanpl e Medi a Preparation Procedures

A QN QC plan for disposal site testing should be prepared as part
of the sanpling plan. The plan should include:

I Decontam nation procedures
I Sanple collection procedures
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Sanpl e cont ai ner decontam nation procedures, if
applicable (stainless steel canisters)
Sanpl e handl i ng
Chai n of cust ody
Length of tinme before analysis
Tenperature control on sanples
Shi ppi ng procedures to prevent sanple | oss
Checki ng contai ners for |eaks
Site map wth sanpling |ocation(s)
Anal yti cal nethod(s)
detection limts

| aboratory Q& QC pl an
The follow ng neteorological/site informati on shall be

col | ected when conducting landfill gas sanpling:

a. Date and tinme of sanple collection,

b. Dat e and anmount of precipitation fromthe nost
recent rainfall events,

C. Weat her (tenperature, wind speed and variability,
hum dity, etc.),

d. Hourly baronetric pressure readings for the day

of sanpling (12 hours before and for the entire
sanpling event),

e. Ground cover and soil conditions (e.g. snow,
frozen ground, saturated soil, etc.), weather
condi ti ons

I V. | NSPECTI ONS FOR DETECTI ON OF HAZARDOUS WASTE - SUBTI TLE D
AMENDMENT

Thi s section discusses the requirenments and procedures for the

i nspection and detection of Hazardous Waste at sanitary
landfills. The section has been added to the manual to neet the
requi renments of Federal Regul ations (40 CFR 257 and 258) issued
pursuant to Subtitle D of the Resource Conservation Recovery Act
(RCRA). It will describe the details of operations and w |
outline the procedures to follow after regul ated hazardous wastes
are identified at a landfill.

A. Details of QOperations

Solid waste facilities are required by 310 CVR 19.104(5)(f)2 to
have a contingency plan for identifying and excludi ng hazardous
wast es regul ated under the Massachusetts hazardous waste
regul ati ons, 310 CVR 30.00. At a mninumthis plan nust contain
the foll ow ng conponents:

I Atraining programfor staff at the
facility who are responsible for

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual Page 4-30



i npl enmenting the plan to exclude
hazardous wastes. This training
program shall teach staff howto
recogni ze regul ated hazar dous

wast es, how to conduct inspections
and how to inplenent other facets
of the plan.

Safety procedures for staff to
followin the event hazardous
wast es are found.

A program of random i nspections of
incom ng | oads or other nmeans of
ensuring that incomng | oads do not
contai n hazardous wast es.

Procedures to record the tine,
date, identity of |oad inspected
and results of each inspection.

Procedures to follow in the event
t hat regul ated hazardous waste is
di scovered by an operator at a
landfill.

B. Procedures

The foll ow ng procedures should be foll owed upon identification
or suspicion of regul ated hazardous waste:

1. Notify the Departnent, including:
(a) The Divisions of Solid Waste Managenent and
Hazardous Waste in the appropriate regional office;
and
(b) The Division of Hazardous Waste i n Boston.

2. Obtain an EPA |1.D. Nunber (because the facility is
now a generator);

3. Gather evidence to determne who is the responsible
party. Evidence may consist of:

(a) MNunbers inscribed on containers,

(b) I'nformation contained on container | Labels.
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4. If the problemis significant, the operator should
call the Division of Hazardous Waste so that they may
aid the operator in tracking the responsible party;

5. Correctly dispose of the hazardous waste. D sposa
will require the operator to:

(a) Find a licensed transporter;

(b) Find a licensed hazardous waste facility which can
accept and properly di spose of the hazardous waste;
and

(c) Manifest the waste using procedures outlined in
t he Hazardous Waste Regul ati ons, 310 CWVR 30. 000.

The foll ow ng procedures should be foll owed upon spillage or a
rel ease of reqgul ated hazardous materials at a landfill:

1. Conmpliance with the 21E regulations is required, in
particul ar:

(a) Notification requirenents,

(b) Response action requirenents.

V. ANNUAL REPORT

Upon conpl etion of each year of nonitoring, an annual report
shall be submitted to the Departnent. The purpose of the report
is to sunmarize the results of the environnental nonitoring
program for the proceedi ng year, conpare the results with
previous years, and nmake recomrendati ons accordingly. The report
shoul d provi de a conprehensive interpretation of the whole
sanpling program Any recommendations to either augnent or
reduce the nonitoring program nust be supported by data.

In addition to containing data generated during the quarterly or
sem - annual sanpling, the annual report nust discuss how the data
conpares to historical sanpling data at the site and the
potential inpacts on receptors in the area. Renedial actions
taken or recomended nust al so be described. Additionally, when
a conpound is reported for the first tinme in the report, a

t oxi col ogi cal profile of the conpound nmust be presented.

VI . EMERGENCY ACTI ON
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| f the concentration of landfill gas in an wutility conduit,
buil ding or structure exceeds 10% of the | ower explosive limt
(The I ower explosive limt is the | owest percentage by vol une of
that gas in a mxture of explosive gases that will propagate a
flame at 25 degrees cel sius and at nospheric pressure), the
Departnment nust be notified wthin 2 hours. The Massachusetts
Conti ngency Plan regul ations at Subpart C, 310 CWR 40 |i st
procedures for notification in the event of gases which pose an
i mMm nent hazard.

If landfill gas is detected at concentrations equal to or greater

than 25% of the LEL at the property line, the Departnent nust be
notified as per 19.132(4)(h).
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CHAPTER 5 LANDFI LL ASSESSMENTS
. 1 NTRODUCTI ON

The purpose of the assessnent is to determne the inpact of the
landfill on groundwater, surface water, and air quality by
characterizing the nature and extent of the contam nation and
assessing the associated risks to public health and the
environnment. An assessnent is required under the follow ng
condi tions:

1 When obtai ning Site Assignnent.

1 When obtaining a permt for an
expansi on of an existing landfill.

When nonitoring results indicate contam nants are
at unacceptable |l evels. For exanple, when:

G oundwat er nonitoring results

i ndi cate contam nants are above
the MCL or the Departnent has
determ ned that | evels warrant an
assessment and corrective action.
[19.132 (1)(j)]

Surface water nonitoring
results indicate contam nant
| evel s are above background.
[19.132(1)(i)]

Leachate nonitoring | evels
indicate that |eachate is
present in the secondary
contai nment system or |eak
detection systemin excess of
desi gn standards. [19.132(2)]

When gas nonitoring results
i ndicate that 25% of the LEL
i s exceeded beyond the site
boundary or 10%in any
building or utility conduit.
[ 19.132(4)(g) 2.]

When preparing the landfill for
closure. [19.140(3)]

In general, the assessnent process involves conpiling a site

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual Page 5-1



hi story, characterizing the subsurface, determ ning potenti al
rates and pat hways of contam nant m gration, identifying
potential sensitive receptors, and determ ning existing air,
groundwat er and surface water quality. The conplexity of an

i nvestigati on depends upon site specific geologic conditions, the
size of the site and the site history.

The DEP has adopted a three phase approach for perform ng

envi ronnment al assessnents of solid waste disposal facilities to
establish a process by which the site specific data necessary to
fully characterize a site nmay be coll ected, analyzed and
presented in a routine and organi zed manner. The process is
intended to mnimze duplicative work, expedite reviews,
establish and maintain conplete site histories and achieve

regul atory conpliance with all relevant DEP (and Federal)

progr ans.

Each phase builds on the data gathered in the previous phase. 1In
all cases, the assessnment will follow the sane general outline,
whet her the assessnent is for site assignnent or closure

pur poses, beginning with research into the site's history and
hydr ogeol ogi cal setting. However, the difference are in the goa
of each phase.

The goal of an assessnent of an existing facility is to determ ne
the extent of environmental inpact caused by the landfill. For
siting purposes, an assessment characterizes the hydrogeol ogy of
the site and identifies potential future pathways of contam nant
mgration. This aids the Departnent in determning if the site
is appropriate and if so, where to properly place an
environnmental nonitoring network for the site. Performng
assessnents prior to landfill construction provides the necessary
data on background environnmental quality, and provi des up-front
identification of potential contam nant pathways and receptors.

The Landfill Assessnent and O osure Program of the D vision of
Solid Waste Managenent has prepared an outline for scopes of work
for the Initial Site Assessnent (I SA) and Conprehensive Site
Assessnent (CSA) entitled "OUTLINE FOR SCLI D WASTE SI TE
ASSESSMENT". Thi s docunent, available fromthe D vision, should
be used as gui dance when devel opi ng an assessnent scope of work
(Refer to Appendix C).

The Initial Site Assessnment (1SA) consists of a historical and
literature review, an evaluation of existing data and the
identification of sensitive receptors. The information gathered
during this phase will be used to develop a Scope of Wrk for

t he Conprehensive Site Assessnment that will include a nonitoring
network to sanple solids, liquids and air at the landfil
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together with other field investigations to determne the site
characteristics.

The third step to the process, the Corrective Action Alternatives
Anal ysis (CAAA) refers to the process which involves the

eval uation of steps to be taken to renedi ate adverse inpacts of
the landfill on the environnment. The process in discussed in
nore detail further toward the end of this chapter.

Communi ti es are encouraged, as a cost saving neasure, to conduct
sonme portion of the assessnent work thensel ves, where feasible.
Many of the tasks in the | SA can be perforned by town enpl oyees,
who woul d nost |ikely be the information source for consultants
hired by a town. Sonme of the CSA tasks can al so be perforned
internally. As the work becones nore specialized, environnental
consultants will have to be hired. However, it is still helpful
and cost effective for nunicipal enployees to work with the
consultant in performng sone of the |ess specialized tasks,
e.g. surveying property boundaries, neasuring water elevations
and review ng files.

The assessnent process descri bed bel ow may not apply, inits
entirety, to all landfills. For a nunber of existing facilities
there may already exist a substantial conpilation of site
specific data and a noderately high | evel of understanding of the
site. However, many existing facilities have undergone no prior
assessnment. For such facilities, the scope of the site
investigation will be nore conprehensive. It is the intention of
the Departnent that all facilities address all tasks listed in

t he gui dance during the course of an assessnent.

1. INITIAL SI TE ASSESSMENT (1 SA)

The primary activities during the | SA are to gather and eval uate
all existing information relating to the landfill site, develop a
conceptual nodel of the site, identify potential receptors
surrounding the site, and prepare a scope of work for the
Conprehensi ve Site Assessnent (CSA) that will follow The goals
of the ISA are to identify all areas that nust be investigated,

m ni mze duplicative work, and maxim ze the quality of data
generated during the CSA

The |1 SA consists of the foll ow ng main conponents:
1 Col I ecti on and eval uati on of al
avail able site data such as
hi storical information and existing
techni cal reports and/or plans;
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In conjunction with a site-visit,
description of site conditions as
wel | as local and regional geol ogy
and Hydrol ogy, and the potenti al
presence of contam nants;

| dentification and nmappi ng of
potenti al environnmental and public
health receptors that may be
sensitive to contam nant rel eases;

Devel opnment of a detail ed scope of
work for activities to be
performed during the CSA

Once the informati on has been gathered, it should be summari zed
following the format of the Qutline contained in Appendix C. The
| SA report will conclude wth a detailed recommended scope of
work for the CSA based on the results of the ISA. The rationale
used in determning: groundwater nonitoring well |ocation and
dept h, other environnmental sanpling |ocations, the

i ncl usi on/ excl usi on of optional analytical paraneters and ot her
tasks in the guidance outline, should be included in the CSA
scope of work.

The followi ng explains in nore detail the purpose of each portion
of the ISA including potential sources of information.

TASK 1.1 BACKGROUND | NFORMATI ON

The purpose of this task is to identify ownership, size and

| ocation of the site and abutting property |land uses. Site
owner shi p should be traced back to the tine the site was first
devel oped.

It is possible that adjacent properties, or historical operations
are responsi ble for contam nants detected in the |andfil
nmonitoring system Therefore, background information on adjacent
| and uses, present and past operations and materials used and
generated, along with other hydrogeol ogic information, can help
determne if the landfill is the source of contam nants detected
in the nonitoring system The assessors' officer in the town
where the site is located will supply nost of the required

i nformati on.

TASK 1.2 HI STORI CAL RESEARCH TASK 1.3 LI TERATURE/ DATA SEARCH

The goal of both these tasks is to gather, conpile, and eval uate
all existing information that relates to the site and | ocal area.
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Thi s can be achi eved through several neans.

The operational and disposal history may provide informtion on
wast e-types received and specific areas where they may have been

di sposed on-site. |If disposal records aren't available, which is
often the case, a good source of this type of information are the
past and present landfill operators.

Past and current industries located in the area of the landfill
may i ndicate the types of industrial/comercial waste that was

di sposed at the landfill. To find out past and present
industries located in the town, either the Town assessors office
or the Sanborn Fire insurance |ibrary can be very useful. The

Sanborn Fire Insurance library is |located on the second fl oor at
156 State Street, Boston. They have historical maps depicting
i ndustries present in nost Massachusetts towns.

An eval uation of the accuracy and useful ness of the data
collected is an inportant part of the ISA In addition, a |ist
of reports and files reviewed and peopl e interviewed should be
conpil ed. Reasons for including or excluding information shoul d
be provided in the report.

An eval uation of existing nonitoring systens, nonitoring prograns
and nonitoring data generated nust be perforned to validate and
support recomendati ons to expand/ reduce nonitoring that will be
considered as part of the CSA. This evaluation shoul d address
whet her appropriate anal ytical paraneters were neasured as part
of the program and whet her appropriate anal ytical procedures were

followed. |If an evaluation of the existing reports and
environnmental nonitoring systemreveals the work was done
properly and the systemis still intact, the proposed CSA Scope

of Work should incorporate and reflect the information. Al
pertinent |aboratory data sheets, QA/ QC data, chain of custody
sheets fromall previous groundwater, surface water, |eachate,

soil, sedinent, and landfill gas sanpling rounds should be
appended to the ISAreport. The 1SAis a stand al one docunent
and all |aboratory data collected should be included in the
report.

TASK 1.4 HYDROGEOLOG CAL DESCRI PTI ON

I nformation gathered during a literature search may al so be used
to conpl ete other tasks such as description of |ocal and regiona
geol ogy, hydrol ogy, water supplies, as well as any existing
environnmental nonitoring reports at nearby sites or the landfill
itsel f.

Regi onal and | ocal hydrol ogy and geol ogy shoul d be descri bed and
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illustrated to the extent possible using avail able data. One of
the intents is to gather sufficient information to determ ne
appropri ate placenent of proposed borings/nonitoring |locations to
be used for nonitoring for the CSA.

Dependi ng on the |location of the landfill, sources for this type
of information include:

1 Local university theses;

1 U. S Ceol ogi cal Survey papers and maps; and

1 DEP files, particularly "21E" files.

Nunmer ous environnmental reports have been generated pursuant to
ML Chapter 21E, DEP's "hazardous waste cleanup"” program and can
usual Iy be considered a good source of information. A mgjority
of these reports are likely to contain such relevant informtion
as regional and sonetines |ocal geol ogy/ hydrol ogy and background
groundwat er quality. These reports are public information once
they are submtted to the DEP office. Sonetinmes a 21E report is
prepared and not submtted to the DEP. However, a town may be
abl e to access the report fromthe property owner or potentia
buyer of the property for which the report was prepared.

TASK 1.5 SITE VISIT

A site visit nust be made to confirmthe site | ocation and
eval uate current site conditions. During a site visit, the
follow ng information shoul d be gat hered:

1 Evi dence of environnental inpact;

1 Evi dence the area is used for
unaut hori zed recreation (dirt bike
tracks, enpty beer cans, etc.),
indicating the presence of a group
of potential receptors that nust be
addr essed;

Location relative to potenti al
sensitive receptors (nearby hones,
school s, day care centers, elderly
housi ng, water supplies, farns,
wet | ands, streans, rivers, etc.);

Direct information on the site geol ogy/ hydrol ogy
such as rock outcrops and nature of natural soils;
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Status of existing nonitoring wells
and a determnation on their
integrity, (e.g. well seal, |ocking
protective pipe, etc.);

Unf or eseen site specific
restrictions on potenti al
nmonitoring well locations. Oten
wel |l locations are determ ned based
on information contained on a site
map. These often do not indicate

| ocations of trees, steepness of
slope, utility lines, or other
features that woul d nake well
installation difficult.

Al'l observations should be sunmari zed and presented on an
appropriately scaled (1"=40" to 1"=100") plan. The scope of work
gui dance (see Appendix C) contains a nore detailed checklist that
can be used as an outline during site visits.

TASK 1.6 MAPPI NG

An up to date site and regional map nust be prepared during the
ISA. At a mnimum the information |isted in the gui dance scope
outline nust be addressed. Any other avail able information
deened rel evant, to assist in devel opnent of the CSA Scope of
Work shoul d al so be included. The site map should be
sufficiently detailed to include existing structures, water
supplies, water bodies, and recreational areas in relation to
site features and potential threats posed by the landfill

The Mass Geographic Information System (Mass@ S), at the
Departnment of the Executive Ofice of Environnmental Affairs
manages a conputer data-base of | and-use information which can be
used to readily produce custom zed maps. MissA S has conpil ed
all of the data needed to produce the |ocus map required under
Section 1.6 B of the assessnent guidelines. Information on |ocal
| and- use, zoning and other potential sources of contamnation is
al so available. Please refer to Appendix G

Because the nmaps are conputer generated, all of the information
can be plotted on one sheet, regardl ess of the nunber of U S.
CGeol ogi ¢ Survey quadrangle maps that are required to address a
half-mle radius around the site. Since Mass@S is part of a
State Agency, the information is public, and the cost for map
production is mnimal. It is recommended that the | ocus maps
requi red under the assessnent quidelines be produced by Massd S
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sinply for convenience. However, G S nmaps are not required.
I nformati on on obtaining G S maps is given in Appendi x G

TASK 1.7 FI ELD SCREEN NG ( OPTI ONAL)

Envi ronnmental sanpling or field screening can be done as part of
the |1 SA and can be useful when characterizing contam nant |evels
or localized areas of contam nation. Equi prents used in field
screening are usually not sufficiently sesitive to quantify the
anmount of contam nant(s). They may not detect very | ow
concentrations of contam nant(s). They are, therefore, not used
to preclude the presence of contam nant(s) at a landfill. They
can, however, be used to obtain data on relative anounts of
contam nants present.

Fl ame ioni zation detectors (FI D) and photoi oni zati on detectors
(PID are often used in the field to screen for the presence of
contamnants in soil. Generally, these instrunents are used to
screen the headspace above soil in a closed container. The soi
is placed in the container, agitated, and then allowed to
equilibrate. After a short tine (five to ten mnutes), a probe
fromthe instrunment is placed in the jar and a reading is taken
These instrunments are sonetines used to neasure the anbient air
for contam nants.

A limted nunber of sanples may be collected for |aboratory

anal ysis. Sanples are usually collected when there are areas of
known contam nation or if there is a nonitoring systemin place
that can be accessed. The data can then be used in preparing the
sanpling and anal ytical programfor the CSA

Non-i ntrusi ve geophysi cal nethods can al so be useful as field
screening tools. The following is a list of some of the
geophysi cal nethods available and their applicability to site
i nvesti gati ons:

I Seismc Reflection/Refraction: to determ ne the
t hi ckness of overburden deposits, depth to bedrock,
etc.

El ectronmagnetic (Terrain Conductivity) Survey: to
| ocate plunes of |eachate, depth to water table, edge
of refuse, buried netal objects.

G ound penetrating radar: to | ocate buried metal
obj ects, subsurface utilities, |arge voids.

Magnet oneter Survey: to |locate buried netal objects.
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! Resistivity Profiling: to delineate thickness of
landfill and track plunes.

Bor ehol e/ Moni toring Well Logging (Electric Logging.

El ectronmagnetic I nduction Logs, Natural Gamma

Radi ati on Logs., Neutron Logging and Tenperature
Logging): use existing wells to aid in interpretation
of geologic |logs by determning | ocation of aquitards,
hi gh conductivity layers, and | eachate plunes. Can be
used to determ ne the placenent of well screens for
future nonitoring wells .

TASK 1.8 DEVELOPMENT OF CSA SCOPE OF WORK

The final stage of the ISAis the preparation of the CSA scope of
wor k. The scope should be sufficiently detailed to insure that
the CSAis able to do the foll ow ng:

1 Determine if the landfill has had any negative
i npact on the | ocal environnent,

| dentify and characterize the
extent of any inpact which may be
present, and

Determ ne the need for renedi ati on
of the landfill site.

I'11. COVPREHENSI VE S| TE ASSESSMENT

In the CSA, the data necessary to characterize the site's
subsurface and eval uate environnental inpact or potential inpact
are collected, recorded and anal yzed. It is inportant that all
activities, observations, conputations and concl usions are
recorded in a logical manner, in order to create a stand al one
docunment for public review. The CSA Scope of Wirk consists of
the follow ng subsections: |SA summary, site mapping, drilling
program determ nation of hydraulic conductivity, sanpling and
anal ysis program and health and safety plan and project
schedul e.

TASK 2.1 | SA SUMVARY
Concl usi ons drawn and recommendati ons nmade in the | SA nust be
summari zed and any inportant facts or insight relating to the
site nust be highlighted in the | SA sunmary.

TASK 2.2 NMAPPI NG
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Mappi ng that takes place during CSAis usually limted to

updat es/corrections to the existing base map (inclusion of new
sanpling locations, for exanple) or addition of site topography.
Al'l other mapping activities should have occurred during TASK 1.6
of the | SA

TASK 2.3 DRI LLI NG PROGRAM

It is inportant to spend extra tinme to develop a drilling program
to gather groundwater information to supplenent data provided in
the | SA. The nost valuable infornmation with respect to site
characterization may be collected during this task.

Split spoon sanples and bedrock cores are retrieved, nonitoring
wel | s and piezoneters are installed, sanples are taken and direct
measurenents of the subsurface can be made in this task. Since

drilling can be one of the nost costly parts of an assessnent, it
shoul d be done efficiently. Careful consideration should go into
choosing well |ocations, nonitoring well construction materials

and met hods.

Docunentation is of the utnost inportance in this task. The
rational e used to select sanpling |ocations nust be incorporated
in the scope of work. | nproperly placed, or constructed
nmonitoring wells do not provide useful information and may
provide a conduit for contamnants to enter the subsurface. Any
wel I's the Departnment deens unacceptable wll have to be properly
abandoned (renobved and/ or cl osed) and repl aced.

Excel | ent sources of guidance on how to site and construct a
nmonitoring well include EPA's Technical Enforcenent Cuidance
Docunment (TEGD) and the book G oundwater and Wl ls published by
DRI SCOLL. The Departnent's reference docunent Standard

Ref erences for Monitoring Wlls (WSC-310-91) provides detail ed
gui dance on every aspect of field procedures perfornmed as part of
an assessnment. Standard References For Monitoring Wlls is
avail able fromthe State House Bookstore.

TASK 2.4 DETERM NATI ON OF HYDRAULI C CONDUCTI VI TY

I nformation gathered during this task will be used to eval uate
the relative rate at which groundwater flows in the area where
the landfill is located. This would give an indication on how
rapidly contam nants may mgrate once they enter the groundwater.
A low hydraulic conductivity indicates that the soil is tight
and/ or the groundwater table is relatively flat, so that
groundwater flowis relatively slow through the material. A high
val ue woul d indicate that the rate of groundwater flowis nore
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rapid. Hydraulic conductivity also yields information on
potential contam nant dispersion rates; a high flow rate usually
corresponds to a higher rate of dispersion.

This information will also be used to design the groundwater

nmonitoring system Therefore, in addition to sinply determ ning
the hydraulic conductivity, an effort should be nade to identify
and note the location(s) of high perneability |ayers encountered

during well installation, test pit excavation, or in outcrops
observed in the field. Contamnants tend to mgrate through
zones wWith high hydraulic conductivity. Monitoring wells shoul d

be installed and screened in these zones to increase the
probability of encountering contam nant plunes if they exist.

The nethod(s) that will be used to collect and anal yze the data
shoul d be described in the scope of work. Hydraulic conductivity
tests can be run either during or after well installation. Tests
are nore often run after the well is installed and devel oped.
Cenerally one of the foll owi ng nethods is used:

! Slug/falling/rising head test;
1 Punp test.

The CSA should include all raw data and cal cul ati ons perforned
to determne the hydraulic conductivities reported.

TASK 2.5 SAMPLI NG AND ANALYSI S PLAN

Sanpling and anal ytical techniques used in the CSA nust foll ow
standard procedures. The nethods chosen, and reasons for doing
so, must be described in the CSA scope of work. The follow ng
gui del i nes shoul d be observed at a m ni num

! Al'l sanpling nust be performed according to
standard EPA, Anerican Standard Test Methods (ASTM
or DEP protocol. 1In addition to the proposed

sanpl i ng techni que(s), proper QA QC of field
activities nust be described in the scope of work
and inplenented in the field.

Sanmpl es nust be anal yzed wi thin proper hol di ng
tines.

G oundwat er sanpling should begin with the | east
contam nated wells and end with the nost

contam nated wel |l s, where possible.

! G oundwat er sanpl es should be collected i medi ately
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after the well is purged. |If the well has been
bailed dry and is slow to recover, sanples should
be collected as soon as there is enough water in
the well to satisfy the sanple vol une requirenents.
This woul d decrease the chance of |ose of volatile
constituents contained in the water.

Appropri ate sanpling equi pnment mnust
be used. It is not appropriate,
for instance, to use equi pnent that
may strip volatiles fromthe water
(e.g. peristaltic punp) or to

needl essly agitate the sanple
(bailer in excess of 1.5 feet in

| engt h) when coll ecting sanpl es.

Surface water and groundwater sanples coll ected
fromdifferent |ocations cannot be conbined. This
practice results in possible dilution of
cont am nant concentrati ons.

Wat er sanples nmust be collected directly into their
respective sanple bottles. The practice of
collecting water into a |arge container then
pouring off the water into sanple bottles for

shi pnent is not acceptable. This nmethod results in
unnecessary di sturbance (and potential |oss of

vol atiles) in the sanple.

Soi |l sanples nay be conposited. However, the
rationale for conpositing and precautions for
insuring that conpositing does not result in
contam nant dilution should be described in the
scope of work.

The follow ng collection nmethod is reconmmended when
sanpling a | eachate seep

Locate the seep(s) to be sanpl ed;

D g several inches into the
origin of the seep with a shovel,
creating a small collection area,;

As the | eachate begins to flow
fromits origin, place the
sanpl i ng contai ner agai nst the

si de sl ope and collect the sanple
directly into the container.
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Particularly when sanpling for
VOC's, I|limt the sanple exposure
time and agitation to the sanple
to reduce the loss of volatiles
and chem cal alteration of the
sanpl e from exposure to oxygen

Al'l sanples nust be properly preserved and the
preservati on net hods used nust be described in the
scope of work.

Al'l sanples nmust be collected on the sane day
unl ess circunstances, which are clearly discussed
in the scope of work and report, require otherw se.

*Landfill gas sanples are exenpt fromthis
requirenent.

At a mnimum landfill gas nust be
sanpl ed and anal yzed duri ng both
W nter and sunmer seasons in
addition to quarterly nonitoring
for conmbustible gas levels. This
will allow for conparison between
the two seasons allow ng a genera
determ nation to be nade of the
effect of frozen ground conditions
on gas mgration.

The assessnent outlines in Appendix C contain an anal ytical plan
that shoul d be used as reference when devel opi ng the CSA scope of
wor k. The paraneters proposed in the CSA scope, as well as their
respective anal ytical nmethod nunbers (i.e. CAS #s), nust be
included in the scope of work. The rationale for the exclusion
of paraneters listed in the guidance nmust be docunented in the
proposed scope of work.

The Departnent recommends that available information be used in
deci ding the need for inclusion/exclusion of particular

anal ytical paranmeters. For exanple, historical information which
reveal ed that a pesticide manufacturing plant had operated in the
town woul d indicate the need for extensive analysis for the
presence of pesticides at and around the site. Prior sanpling
and anal ytical results nmay al so be the basis for recomendi ng

ot her specific analyses. Additionally, if there is no
information on historical disposal practices, an initial
screening for all types of contam nants at key |ocations during
the initial phase of the CSA may be necessary. These issues nust
be addressed in the sanpling and anal ysis portion of the CSA
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scope of work.
Landfill Gas Monitoring

Refer to Chapter 4 for details on Landfill Gas Mnitoring.
TASK 2.6 HEALTH AND SAFETY PLAN

Prior to beginning any field work, a Health and Safety Pl an which
conplies with Cccupational Safety and Health Associ ation (OSHA)
requi renments addressing precautions to protect health and safety
during work at the landfill nust be submtted for the
Departnent's files.

TASK 2.7 PRQIECT SCHEDULE

The schedul e should indicate estimated start and conpl eti on dates
for each individual task. The schedul e should be realistic.

TASK 2.8 CSA REPORT SUBM TTAL

This section of the guidance outline is fairly straightforward.
Each of the itens |listed should be addressed in the CSA report.

Data Interpretations and Presentations

This section should evaluate and interpret the site environnmenta
data by conparing sanpling results to background val ues and nake
conclusions regarding the landfill's inpact on the |ocal
environnment. The | ocal hydrogeol ogy shoul d be characterized by
determ ning groundwater flow rate and direction. G oundwater and
surface water quality, both upgradi ent and downgradi ent, should
be defined. Potential contam nant m gration paths nust be
identified and any potential risks or inpacts on human health or
t he environnment should be identified. Al conclusions and
recommendations in the report nmust be clearly supported by the
dat a.

When an assessnent is perforned on an undevel oped site, the
assessnment should focus on the characterization of |ocal

hydr ogeol ogy, particularly definition of background conditions,
groundwat er flow direction and rate, and identification of
potential contam nant pathways. This information will be used to
devel op the nonitoring systemfor the new facility.

Maps Pl ans and Fi gures

Al'l maps, plans and figures listed in the guidance outline should
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be prepared, conpiled and submtted as part of the report. The
geol ogi ¢ and piezonetric maps shoul d be described, interpreted
and di scussed in the text of the report.

Sanpling and anal ytical results should be presented in figures,
as necessary. The discussion of the results in the text should
identify the |location of contam nant plunes by referencing the
site map and specific sanple locations. Indicating the |ocation
of contam nant plunes, hot spots and their concentrations
directly on a site map will be useful, particularly for the risk
assessnent portion of the report.

Summary Tabl es and Forns

All materials listed in the guidance outline should be prepared
and included in sunmary tables and forns and di scussed in the
report. Well schematics and boring | ogs should be submtted as
an appendi x. Data tables should be inserted into the text where
rel evant. Tables of water quality data should include the
applicable regulatory limts (e.g. MCLs) of constituents for
conparison wth concentrations neasured in sanples.

V. Qualitative Ri sk Assessnent

A risk assessnent, which identifies and eval uates potenti al
health risks resulting fromthe landfill, is required for
existing facilities (refer to Chapter 8).

In the Qualitative Ri sk Assessnent, required in the CSA all
potential receptors nust be identified. Drinking water supplies,
both private and public, are of utnobst concern. Recreation
areas, residences, schools, surface waters etc. should be
included in the list of potential sensitive receptors.

Next, all contam nants, their maxi num concentrati ons and where

t hose | evel s were detected should be |listed and the | ocation
where they are detected indicated (wth nmedia sanpled identified)
on a site nmap.

A qualitative evaluation of the potential pathways by which
identified contam nants could reach the listed sensitive
receptors should be conducted and then described in the text.

A secondary purpose of the risk assessnent is to identify al

non- heal th risks or inpacts on |local environnents. All |eachate
breakouts and | ocal groundwater discharge areas nust be
identified. A qualitative determ nation of the inpact the
landfill and associ ated contam nants have on the environnment nust
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be made.

The result of the qualitative risk assessnent woul d be one of the
fol | ow ng:

1 Exi sting data is sufficient to
indicate that there is no
significant threat fromthe
landfill;

Exi sting data is not sufficient to
make a decision on the | evel of

ri sk posed by the landfill,

addi tional assessnent work is
necessary; or,

Exi sting data indicates there may
be a significant risk to public
health or the environnent;
therefore, a nore detailed
quantitative risk assessnent is
necessary and/ or renedi al neasures
are necessary.

The recommendation to performa detailed risk assessnent nust be
di scussed with the appropriate the DEP site manager. The fina
determ nation on the adequacy of the qualitative risk assessnent
wi Il be made by the Departnent.

Al'l conclusions nmust be backed by data generated during the
Conprehensi ve Site Assessnent. The decision to require renedial
measures wll be based on the results of the risk assessnent.
The risk assessnment will also be used to determne if the site
qualifies for an alternative closure design, described in the
foll owi ng secti on.

Expanded Li st of Contam nants

| f a quantitative risk assessnent is required, at |east, one
round of groundwater sanpling nust be perforned for all of the
contam nants listed in Appendi x Il, Hazardous Constituents, or
RCRA Subtitle D Part 258. These contam nants include all those
conpounds known to be present in househol d hazardous waste which
may have been di sposed at the |andfill
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V. CORRECTI VE ACTI ON ALTERNATI VES ANALYSI S ( CAAA)

A. Introduction
Corrective Action Alternatives Analysis (CAAA) refers to the

stage in the landfill assessnment and cl osure process which
i nvol ves the evaluation of steps to be taken to renedi ate adverse
inpacts of the landfill on the environment. The CAAA is

aut hori zed by the Departnent's Solid Waste Managenent regul ations
whi ch state at 310CVR19. 150(6) (a) that the CAAA "shall analyze
options for corrective actions to elimnate or mtigate the
potential adverse inpact caused by conditions at the (landfill)
and to conplete final closure in accordance with 310CVR19. 140,
Landfill C osure Requirenents"”.

The CAAA is a pre-design stage of the landfill closure process.
The main aimis to cone up with a permanent solution(s), where
achi evable, to the problens caused by pollutants resulting from
t he prol onged deposition of solid waste at the site. The
enphasis of the analysis will be focussed on the Iong-term

ef fectiveness of the solution(s) identified. Once an action is
sel ected by the CAAA the regulations require, at

310CVR19. 151(2), that the selected action(s) be conducted in two
phases:

(a) Corrective Action Design, and
(b) Corrective Action |Inplenentation.

I n phase (a), "further engineering analysis shall be undertaken
to conplete the design of the Departnent's approved

corrective action alternative". Phase (b) consists "of

i npl enentation of the approved corrective action design. This
phase shall include construction and installation of all
conmponents, post-closure nonitoring and any required operation
and mai ntenance activities" at the landfill site.

B. Who & How CAAA Applies

The CAAA stage follows the Initial and Conprehensive Site
Assessnments and R sk Assessnent during which adverse inpacts
associated wth the site are identified. The assessnents

det erm ne contam nants which are produced at the landfill and the
route(s) that the contam nants follow out of the | andfill
Additional ly, the assessnents identify where and how t he

contam nants inpact public health and the environnent.

The R sk Assessnment stage is very inportant in determ ning the
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human and ecol ogi cal inpacts of contam nants associated with the
landfill. The Ri sk Assessnent is conducted in phases, nanely:
Qualitative R sk Assessnent and Quantitative Ri sk Assessnent (see
Chapter 8). Wien the Qualitative R sk Assessnent shows t hat
there are no adverse inpacts associated with the landfill, there
is usually no need to undertake a Quantitative Ri sk Assessnent.
However, if the results of the Qualitative R sk Assessnent

i ndi cate potential adverse human and/or environnental inpacts, a
Quantitative Ri sk Assessnment is undertaken (after the Scope of
Wrk for the Quantitative R sk Assessnent has been approved) to
guantify the inpacts of contam nation associated with the
landfill.

The Departnent uses the recommendati ons of the R sk Assessnent in
addition to the findings of the Conprehensive Site Assessnment to
determ ne whether the landfill has adversely inpacted public
health and the environnent. The CAAA is then used to determ ne
if traditional closure nethods described in Chapters One and Six
are adequate for closure of the site or whether other neasures
need to be taken to protect human health and the environnent.

The following flow charts sumrari ze a few possible scenarios in
t he assessnent and anal ysi s process:

1. CSA 6 QLRA (No adverse Inpacts) 6 O osure
Al ternatives Analysis 6 Less Than Standard Cap

2. CSA 6 QLRA (M nimum I npacts) 6 O osure
Alternatives Analysis 6 Standard Cap

3. CSA 6 QLRA (contam nants, pathways, receptors
Identified) 6 QRRA (No significant risks
identified) 6 Cosure Alternatives Analysis 6
St andard Cap

4. CSA 6 QLRA (contam nants, pathways, receptors
Identified) 6 QRRA (significant risks
identified) 6 Cosure Alternatives Analysis 6
More than Standard Cap (i ncludi ng renedi al

measur es)
QLRA = Qualitative R sk Assessnent
@RA = Quantitative R sk Assessnent

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual Page 5-18



In scenarios # 1 and 2, the Qualitative R sk Assessnents show
that the landfill has little or no adverse inpacts on the
environnment and therefore leads to landfill closure using |ess
t han standard cap and a standard cap respectively.

Scenario # 3's Qualitative R sk Assessment indicates the need for
a Quantitative R sk Assessnent. The results of the Quantitative
Ri sk Assessnent identifies no significant risks. The d osure
Alternatives Analysis leads to the installation of a standard cap
on the landfill.

In scenario # 4, the Quantitative R sk Assessnent identifies
i npacts which nust be mtigated by neasures beyond a standard
cap.

C. Objectives of CAAA

Once it is determned that renediation is necessary, traditional
closure using a standard cap will not be appropriate for a
landfill. The objectives of the alternative corrective actions
and the level of protection sought fromthe pollution (or
potential pollution) nust then be clearly established. Were
possi bl e, the objectives nust be detailed and explicit enough to
identify expected conditions of the site after renediation. 1In
that regard, the Departnment may require that the results of the
Quantitative R sk Assessnment be used to identify residua
concentration of contam nants that nust be achi eved by the end of
the inplenentation of the corrective action. In landfill cases
where the MCP is applicable, the clean-up standards are set in

t he appropriate sections of the MCP

The risk to human health and the environnment described in the

Ri sk Assessnent should be used to identify specific existing and
potential problens that require renediation at a | andfill

Under standi ng the risks involved, the objectives of the
corrective actions, and the |level of protection sought nust form
the basis of all actions taken. As enphasized in the Risk
Assessnent section of this manual (Chapter 8) the overall
objective is of corrective action is to obtain a condition of
significant risk” frompollution identified in the assessnent
stages of the evaluation. Until a condition of "no significant
risk" is obtained at a landfill site, the corrective action taken
is considered only tenporary.

no

The objectives of the corrective action should consider the
fol | ow ng:

- level of contam nation that can be |linked to the
landfill;
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- level of contam nation of surrounding properties and
| and;

- use of surrounding properties;

- proximty of residents;

- sSite appearance,;

- future land and resource use;

- other site-specific environnental issues.

The obj ectives nmust consider the views of all interested persons
i ncl udi ng:

- citizens living close to the |landfill
- owners of properties adjacent to the landfill;
- landfill owner/operators (responsible parties);
regul atory agencies involved (e.g. DEP-DSVWM DEP- DW5;
DEP-DAQC US EPA, where applicable)

1. When Alternative Closure is Appropriate

A standard landfill closure is described in
310CVR19. 112. It involves installation of a final cover
systemwi th the foll ow ng | ayers:

sub- grade | ayer

gas venting | ayer;

| ow perneability |ayer(s);

dr ai nage | ayer;

filter material (when required);

| ayer capabl e of supporting vegetation;

vegetative | ayer; and,

ot her conponents as may be required by the Departnent.

Alternatives to the standard closure are appropriate in
a nunber of cases. They nust be considered when
traditional standard nmethods of landfill closure are not
appropriate or adequate to protect public health or
environnental risks. Specifically, corrective actions
are called for when:

* The CSA and R sk Assessnent(s) identify pollutants
that are mgrating beyond the landfill boundary and
t hreateni ng potential water supplies.

* Private or public drinking water supplies are
contam nated by landfill related pollutants. In
addition to other renediati on neasures to be
undertaken, it will be required that alternative
pot abl e wat er sources be provided.
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* H gh levels of landfill gas em ssions are known
to present a danger of explosion or a health
concern due to exposure;

* Shel | fi sh beds, wetlands or other environnental
receptors are, or may be, contamnated with
landfill related pollutants;

* Post closure use involves human access to the site
and there is potential for contact with
contamnants if standard cl osure net hods al one are
i mpl enent ed.

Al ternative closures can be consi dered when traditional
cl osure which involves a standard cl osure design is
overly protective and costly to inplenent. Alternative
cl osure can be consi dered when:

* The CSA and Ri sk Assessnent indicate that there
is little or no threat or potential threat of
contam nation emanating fromthe landfill; AND

* There is no threat to public health or the

environnment by the landfill.
D. Process of Devel oping Corrective Actions

I n-depth expl oration of corrective actions nust be undertaken
only when the CSA and R sk Assessnent(s) indicate a threat and
there is a need to undertake mtigation or prevent pollution
associated wth the landfill fromaffecting public health and/or
the environnent. After the goals and objectives of the
corrective actions are determned the follow ng three-step
process should be followed in selecting the technol ogy(ies) which
are appropriate and applicable to the specific landfill:

1. Li sting of appropriate technol ogies;

2. Screeni ng of technol ogi es;

3. I ntegration of screened technol ogies into closure
al ternative option "packages", if necessary.

First, alist of potential technol ogies which are applicable to
the site-specific conditions at the landfill should be conpl et ed.
This list would conprise all feasible technol ogies which nmay be
appropriate to address existing and potential pollution.
Technol ogi es rel evant to each affected environnental nedi um at
the site (air, groundwater, surface water, wetlands, soils) nust
be |isted.
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1. Applicabl e Technol ogi es

For each environnmental nedi um which is contam nated,
there are a nunber of basic types of technol ogi es which
may be applied to the corrective action. The |andfil
owner/operator will be required to nake recommendati ons
to the Departnent regarding technol ogies applicable to
the problenm(s) identified at the landfill. The

foll owi ng summary (organi zed by nedia) shoul d be used
only as a starting point when devel opi ng a conprehensive
list of applicable technol ogies.

* & oundwat er
* construction of barriers to mgration (e.g.
slurry wall);
* construction of |eachate collection systens
i ncl udi ng
* subsurface drains AND/ OR
* vertical extraction wells
* providing well head treatnent where water source
aqui fers are affected;
* groundwat er recovery (punp and treat);
* providing alternative water supply where potable
wat er sources are affected or threatened,

* Air (landfill gas)
* construction of passive gas elimnation systens
i ncl udi ng
* venting pipes
* perimeter trench(es)
* active gas elimnation systens including
* collection wells wth flaring AND OR
* collection wells wth energy recovery

* Surface Water
air stripping
* neutralization
* metals precipitation
* bi ol ogi cal treatnent

* Wt | ands
* bi ol ogical and/or chem cal treatnent of
cont am nat ed sedi nents
* dredging and renoval of contam nated materials
* restoration of damaged wetl| and
* replication of damaged wet!| and
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* Soils
* hot spot excavation and treatnent/di sposal at
lined |andfill

vapor extraction

Vacuum extraction

bi o-renedi ati on

soi |l flushing

solidification/stabilization

* * X * X

2. Screening of Technol oqgi es

The |ist of applicable technol ogies nust be screened to
det erm ne which ones are appropriate to alleviate the
probl ens associated wwth the landfill. The follow ng
guestions nust be answered in screening technol ogies for
t hei r appropri ateness:

* W1l the technol ogy address the existing |evel
(concentration) and extent (area - size) of
contamnation in the relevant nedia in a tinely
manner ;

* WII the technol ogy provide a practicable and | ong-
termsolution in a cost-effective manner

* Has the performance record, including the inherent
construction, operation, and mai ntenance probl ens,
of the technol ogy been identified and determned to
be acceptable for the actions proposed.

* Is it necessary to, and can the technol ogy be
conbi ned effectively with other appropriate
t echnol ogi es wi thout adverse effects.

3. Integration of Technol oqi es

Successful ly screened technol ogies are integrated, if
necessary, into alternative corrective action "packages"
which will be weighed agai nst each other. In addition
to a "no action" alternative, and the standard
traditional closure which are included for conparison
purposes, a mninmumof two alternative corrective action
al ternatives shoul d be devel oped. The alternative
corrective action options considered nmust be ones which
have been successfully screened and it has been

determ ned that they are capabl e of addressing pollution
in all media of concern.

For exanple, an alternative package devel oped to address
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groundwat er contam nati on and excessive | evels of
landfill gas m ght include a standard cl osure, well head
treatnment for a contam nated public drinking water
supply well and gas extraction wells with flares.

Al ternatively, the package m ght include a standard

cl osure, a groundwater recovery system and gas
extraction wells with flaring. A third package to be
consi dered m ght include standard cl osure, well head
treatnment and gas extraction wells with gas recovery.

In summary, the types of alternative corrective action
packages coul d i ncl ude:

No action;
St andard C osure;
Al ternative Package 1: standard cl osure plus
successfully screened technol ogi es;

* Al ternative Package 2: standard cl osure plus
ot her successfully screened technol ogi es;

* Alternative Package 3: successfully screened

t echnol ogi es wi thout including standard cl osure.

These alternatives are then conpared agai nst each ot her
in the corrective action alternatives analysis which is
descri bed bel ow

E. Analysis of Corrective Actions

During the conparison of alternative corrective actions, a nunber
of criteria are applied to each alternative package to determ ne
whet her it should be recomended for inplenentation to resolve
the particular pollution situation identified at the specific
landfill. A four step process is recommended to eval uate the

al ternatives which have been devel oped.

In the first step, selection criteria (further discussed bel ow)
are applied to each package. Sone of the alternative packages
may neet all of the criteria, others will neet sone of them The
packages are then ranked according to their ability to neet these
criteria. Each factor considered in the ranking nust be
specifically described and evaluated. Next, it is recommended
that cost effectiveness and community acceptance are consi dered
as wei ghing factors.

For exanpl e, a package may rank hi gh because it neets many of the
criteria, but it may be prohibitively expensive, or be
unacceptable to the community. After these factors are

consi dered, one alternative is recomended for inplenentation.
The Departnment will consider the recormmended alternative,
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together with others, and nake a decision on the alternative to
be i npl enent ed.

Selection Criteria

It is conceivable that one alternative package w ||
stand out as the best technology to be inplenented. It
is also possible that several alternatives may provide
simlar or conparable |long-termvalue. For each

al ternative considered, a thorough analysis of its
ability to satisfy the followng criteria nust be
conduct ed:

* Protectiveness
* Ability to conply with state, federal, local |aws
* Long-term effectiveness
* Reducti on of contam nant toxicity and volune to
acceptabl e | evel s
| mpl enentability
Cost

A di scussion of each criterion foll ows.

Pr ot ecti veness

This criterion is used to evaluate the ability of an
alternative to provide clearly defined protection of
public health and the environnent. The protection nust
result in adequate reduction of risk fromexposure to

exi sting and potential contamnation. |If an alternative
can not provi de adequate protection, it can not be
recommended. It nust be noted that a technol ogy which

does not result in "no significant risk" fromthe
identified pollution will only be considered tenporary
solution and not a permanent sol ution.

Conpl i ance

Each alternative considered nust be evaluated in terns
of it's ability to comply with all state (including MCP)
and federal environnmental |aws and regulations in
addition to |ocal zoning considerations. Any
alternative that would not conply with these can not be
reconmended.

Ef f ecti veness

The | ong-term and short-termeffectiveness of each
alternative nust be evaluated. Pernmanent sol utions
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resulting in "no significant risk" should be considered
to represent the highest |evel of |long-term

ef fectiveness. To conduct an eval uation, the
alternative's reliability (whether or not it can be
adequat el y mai ntai ned and controll ed), pernmanence
(whether it will provide a permanent solution to
contam nation problens which may persist), and its
predi cted useful life nust be considered. |In addition,
t he bal ance between any adverse and beneficial effects
of the alternative nust be evaluated. |[|f the adverse
effects of the alternative outwei gh the benefici al
effects, it should not be considered as a viable

al ternative.

Reduction of Toxicity and Vol une

This criterion is used to evaluate the effectiveness of
treatnent technologies. It may, therefore, not be
applicable to sone corrective actions. For a treatnent
technol ogy (such as groundwater punp and treat or hot
spot excavation and renoval) to be effective it nust be
able to dimnish contam nation to an acceptable |evel as
well as mnimze the anount of residuals which remain.
The alternative(s) passing this criterion nmust be
capabl e of reducing contam nants to acceptable |evels
whi ch had been set during the initial process of

devel opi ng goal s and obj ectives of corrective action

al ternatives.

| npl enentability

A nunber of factors nust be considered in evaluating the
i npl enentability of each corrective action package. The
availability and technical feasibility of each

t echnol ogy nust be considered. The performance of each
t echnol ogy nust al so have been denonstrated in a simlar
application. Additionally, the requirenents for, and
availability of, support services such as utilities,

nmust be consi dered and docunent ed.

It is also necessary to consider the tine it would take
to i npl emrent each technol ogy taking into account the
status of contamnation at the landfill. If
construction and start up tinme is too |engthy, the
technol ogy may not be appropriate for a site at which it
IS necessary to undertake i nmmedi ate acti on because of

i mm nent hazards (or threats of) to humans and the
environnment. Such disparities between the technol ogy
and project schedul es woul d wei gh heavily agai nst
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i npl enmentability of a technol ogy.

The safety of the inplenentation and continued operation
of each technol ogy nust al so be wei ghed. The operation
and mai nt enance requirenents, including nonitoring of
performance, nust be factored into the eval uation of
each alternative's inplenentability.

Cost

It nmust be renenbered that a recommended alternative
nmust be affordable both in construction and

i npl enentation. Therefore, the eval uation of
alternatives nust include consideration of the costs
involved in the short and long term In addition to the
cost of construction and start up of alternatives it

wi |l be necessary to factor in costs related to
operation and mai nt enance requirenents, including

nmoni toring of the performance of the technol ogy.

Chapter 10 of this manual discusses in nore detail the
financial aspects of landfill closure which are rel evant
to analysis of alternatives to be considered during

sel ection of a corrective action at a landfill.

The above criteria are neant to serve as a guide in evaluating

alternatives for inplenentation in landfill closure and
corrective actions in general. The situation at an individual
landfill will dictate which particular criteria (including

additional ones) will be taken into account to evaluate potentia
closure alternatives. The challenge in the whole exercise of
eval uating corrective action alternatives will be to select the
alternative with the greatest |long-termeffectiveness at the

| onest cost and is al so accept abl e.
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CHAPTER 6 FI NAL CLOSURE AND POST- CLOSURE GUI DANCE

| . I NTRODUCTI ON

As a landfill reaches final elevation it nust undertake a nunber

of final closure and post-closure activities. Final closure and

post-closure activities involve assessnent of environnental

i npacts, renedi ation of problens where they exist, final capping

of all uncapped portions of the site, installation of gas venting
or collection systens, maintenance of the site, and nonitoring of
surface water, groundwater and |landfill gas.

Followi ng closure, landfills nmay be used for a variety of

pur poses i ncludi ng passive and active recreation. Post-closure
uses, if any, should be planned well in advance of closure so
that they may be considered in the closure design

Cl osure and post-closure activities require expenditure of funds
at a tinme when the landfill is no |longer bringing in any revenue
t hrough, for exanple, tipping fees and may not included in the
wast e di sposal budget. Therefore, it is essential that closure
and post-closure costs be determined as early in the life of the
facility as possible (at the landfill design stage, if possible)
to plan for those costs through the life of the facility by
establishing tipping fees or other budgetary arrangenents.

1. REGULATORY REQUI REMENTS FOR CLOSURE

Landfill operators are required to notify the Departnent no | ater
than six (6) nonths prior to the date the facility wll stop
accepting waste [310 CVR 19.045]. Wen a facility stops
accepting waste, or even prior to that tinme, the owner or
operator nust undertake a landfill assessnment in order to
determ ne and eval uate the nature and extent of any adverse

i npacts of the facility on the environnent [310 CVR 19. 140]. The
assessnment shoul d be used to devel op an appropriate fina

cl osur e/ post -cl osure plan.

Upon closure of the facility, notice that a landfill was operated
on the site [S. 19.141] nust be recorded at the registry of deeds
or inthe registry section of the land court for the district in
which the landfill is |ocated.

The post-closure period has been established as 30 years during
whi ch nmonitoring and mai ntenance activities nust be carried out
[ 310 CVR 19.142]. This period nmay be extended by the Departnent
where necessary, or reduced when the owner denonstrates that a
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shorter period is sufficient to protect public health, safety and
the environnent. Factors which may be considered to change the
30 year post-closure period include the type of solid waste

di sposed, the quality and quantity of |eachate produced,
nmonitoring results and the |ocation of sensitive receptors
relative to the site.

Post -cl osure uses of landfills, allowed under the regul ati ons,
must be approved in witing by the Departnent after review of
post-closure use plans prior to closure. Certain limtations on
post-cl osure use are contained within the regulations at 310 CWVR
19. 143.

A. Cosure Requirenents

Closure activities will vary fromone landfill to another
depending on practices at the site during the active life of the
landfill. For exanple, where landfilling was not conpleted in

phases and no nonitoring systemis in place, significantly nore
work will be required to properly close the site than if each
phase of a landfill had been capped in succession and a proper
groundwat er nonitoring systemis in place.

1. Landfill Assessnent

The first phase of landfill closure is assessnent of the
landfill. In general, a landfill assessnent shoul d be conpl eted
prior to subm ssion of final closure/post-closure plans.

Landfill assessnents are discussed in detail in Chapter 5 of this
manual

Landfill assessnents will play a major role in defining the fina
design of a landfill closure. Were no assessnent has been
undertaken, a landfill will be required to close in accordance

with the final cover requirenents specified in the regul ations
[19.112]. However, where an assessnent has been acconplished in
conpliance with Departnent protocols, it may be used to
denonstrate that an alternative final cover design is appropriate
and will adequately protect public health, safety and the

envi ronnment [19.113].

2. O osure Pl ans

Upon conpletion of landfill assessnent, a final closure plan
shoul d be submtted to the Departnent for review and approval.
Contents of a closure plan are detailed in section 19.104(6),

wi th additional requirenments specified at 19.140(4) of the Solid
Wast e Managenent Regul ations. |In addition, the final closure
pl an nust include a report containing the findings of the
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landfill assessnent and a proposed schedul e of

if any.

r emedi al

acti ons,

Cl osure plans and activities should address the foll ow ng:

Fi nal cover design, including:

final grading of the landfill
subgr ade | ayer;

gas venting |ayer;

| ow perneability | ayer;

dr ai nage | ayer;

filter layer;

veget ati ve support | ayer;

veget ati ve cover;

alternative final cover design or waiver

request, if applicable;

Leachate col |l ecti on systens;

Final landfill contours;

Landscapi ng pl an;

Construction plans for any on-site structures;

Stormwat er controls;

Gas venting or gas collection and recovery systens; an
evaluation to determne if nethane gas fromthe

can be collected and utilized as a source of
energy may be necessary. |f such a
feasible, then a detailed plan for the collection and

[andfill

use of methane gas shoul d

Departnent for review and approval;

syst em proves

be submitted to the

Shoul d net hane gas collection and utilization plan not
prove to be feasible, or be del ayed,
alternative or interimplan for vent
control ling nethane gas generated by the |andfil

shoul d be submtted to the Departnent for approval.
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I Goundwater, surface water and gas nonitoring systens;

I Site security;

3. O osure Cuidance/ Requirenents

I Drainage Ditches:

 Drainage ditches should be designed to prevent
landfill surface erosion.

 Drainage ditches should be designed to
m ni m ze channel erosion and periodically
regraded to elimnate any standi ng water.

I Leachate Collection System

e Surface | eachate breakouts nust be
systematically repaired before placenent of
final cover.

e Existing manholes in and around the landfill
nmust be raised so that routine inspections of
the | eachate collection systemcan be easily
conducted after landfill closure.

e A perineter |eachate collection systemnay be
required to control |eachate outbreaks. The
necessity for such a systemwoul d be evi dent
fromthe landfill assessnent.

I Gas Monitoring System

 Gas nonitoring wells and/or a system of gas
probes should be installed around the
perineter of the landfill, upon Departnent
approval of the design.

e |f gas appears in a nonitoring well, a venting
trench may need to be installed to protect
abutters to the landfill.

I Filling Surface Cracks:
e« Al cracks and eroded areas of the |andfil

need to be filled with suitable material prior
to placenent of the final cover.
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I Top and Side Sl opes

* The top portion of the landfill should be
graded to a slope of not |ess than 2% and not
greater than 5%

» Side slopes should not exceed a 3:1 slope
(i.e. 3 horizontal to 1 vertical).

I Site Security:

e Access to the landfill will need to be
control l ed through the use of fencing, gates,
| ocks or other appropriate neans.

I Conpliance:

* Inspection and verification of conpliance wth
t he approved closure plans nust be certified
in witing by the supervising engi neer and
approved by the Departnent. The certification
nmust include as-built plans.

* No changes can be nmade in the approved cl osure
pl ans wi thout witten approval fromthe
Depart nent.

e If it is determned that the facility as
desi gned, constructed, and cl osed does not
adequately protect the public health and the
environnment, the Departnent will require the
necessary renedial actions at that tine.

I'11. POST- CLOSURE REQUI REMENTS

Fol | owi ng pl acenent of the final cover, nonitoring and

mai nt enance activities will need to be carried out for the

speci fied post-closure period. This period is established as 30
years in the regul ations, but may be extended if the Departnent
determ ne that a | onger period of maintenance and nonitoring is
required to adequately protect human health and the environnent.
Alternatively, the post-closure period may be shortened upon
denonstration by the operator that the site will not pose a
threat to public health, safety or the environment. Such a
determnation will, in part, be based upon valid nonitoring data.

A. Post-C osure Pl ans
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Post - cl osure plans nust be submtted at the sane tine as the

cl osure plans.

Requi rements for post-closure plans are included

at 19.104(6) and 19.140(4) of the Solid Waste Managenent

Regul ati ons.

Post - O osure Pl ans shoul d address the foll ow ng:

Leachat e managenent pl ans;

Settlement of the landfill and settlenent nonitoring;
Ceneral mai ntenance procedures and schedul e,
i ncl udi ng:

| nspection of the landfill surface for cracks,
erosion, and vegetative grow h;

| nspection and repair of drainage and run-
on/run-off control structures;

Envi ronnental nonitoring systens;
Leachate coll ection systeminspection,
flushing, and clean out, including the

i nspection and nai ntenance of all punps;

Repair and repl acenent of |eachate collection
lines and force mains; and

Site security;

Moni toring requirements and schedul e;

Post - cl osure uses, if any.

B. Post-Cl osure Gui dance

Leachate Col |l ecti on:

The coll ection and punpi ng of |eachate nust
continue for the entire (30 years)
post-closure period, or until it is
denonstrated to the Departnent's satisfaction
that the quality of the |eachate will not pose
a threat to groundwater or surface waters.

Leachate fl ow cal cul ati ons shoul d be conti nued
t hroughout the post-cl osure peri od.

Settl ement Monitoring:
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e Settlenment of the landfill should be nonitored
after closure so that any | ow areas on the
surface can be filled and approved grades
mai ntained. At a mninmum this nonitoring
shoul d be done on a quarterly basis.

e If the slope of the top of the landfill
decreases to less than a 2% grade due to
settl enent then additional cover materi al
shoul d be placed on the landfill to
reestablish the approved sl ope.

I Goundwater, Surface Water and Gas Mnitoring:

* Goundwater, surface water and gas nonitoring
must continue for the length of the post-
cl osure peri od.

e Sanmpling frequency and anal ysis paraneters
shoul d be established in the closure plan.

e Mnitoring should be conducted according to
t he approved schedul e.

* Refer to Chapters 5 and 7 for additiona
gui dance on groundwat er, surface water, and
gas nonitoring, respectively.

I Repair of Erosion:

* The repair of erosion gullies will require a
comm tment of resources for the entire
post-cl osure period, but the occurrence of
erosion gullies may be mnimzed by the
est abl i shnment of good vegetative grow h.

I Conpliance:

* No changes can be nmade in the approved post-
cl osure plans without witten approval of the
Depart nent.

e If, due to reports by the owner and/or
i nspections by the Departnent, it is
determ ned that the facility as designed,
constructed, and cl osed does not adequately
protect the public health and the environnent,
the Departnment will require the necessary
renmedi al actions at that tine.
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V. POST- CLOSURE USE

It may be possible to use landfill sites for other purposes after
closure of the facility. However, the use of the site nust take
into consideration the unique problens associated with old
landfill sites. Sone uses will be nore conpatible with the
former use of the site than others. For exanple, using the site
for passive recreation wll present fewer problens than

devel opnment of buildings on-site. As stated in Chapter 5
(Assessnent) any post-closure use of a landfill site,
particularly if the use involves active human recreation, wl|
make it necessary to performa Quantitative R sk Assessnment to
determ ne potential human and environnental inpacts.

The nmaj or probl ens encountered in post-closure devel opnment of a

site include: differential settlenent of the fill; generation of
| eachate and landfill gas; the need to continually nonitor and
mai ntain the facility for up to 30 years and nai ntaining the
effectiveness of the landfill cover. Landfills typically wll

settle from10%to 30% of their original thickness. Landfil

| eachate and gas will continue to be generated by the landfill

for many years and nmai ntenance and nonitoring of the site will be
an ongoi ng concern.

The proposed use nust be carefully designed to address the
factors |listed above.

Criteria for Post-Closure Use of Landfills

Post - cl osure use design plans nust ensure that the proposed use
of the site will protect public health, safety and the
environment. The criteria to be addressed include the follow ng:

I Integrity of the final cover must not be inpaired by
t he proposed use. Design features such as additi onal
cover material may be required to ensure protection of
the | ow perneability barrier |ayer

The landfill nust be adequately maintained, including;
erosion control, |eachate managenent and now ng of
veget ati on.

The final cap, |eachate collection system drainage
systens, gas vents or gas collection wells and

nmoni toring programor other features of the [andfil
designed to protect public health, safety or the
envi ronnment cannot be adversely affected by the
proposed use.
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Gas control technol ogy nust be enpl oyed where
necessary.

Desi gn and mai nt enance of the proposed use nust
address landfill settlenent.

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual Page 6-9



CHAPTER 7 LANDFI LL GAS CONTRCL
| . I NTRODUCTI ON

Deconposition of NMSW produces approxi mately equal anounts of

nmet hane and carbon di oxide, as well as, a small amount of non-
nmet hane organi ¢ conpounds(NMOC) and trace el enents.

These conpounds conbi ned wth products disposed in landfills nmake
up landfill gas. The landfill gases of concern are nethane and
non- et hane organi ¢ conpounds (NMOC). NMXC include volatile
organi ¢ conmpounds (VOC), hazardous air pollutants (HAPs), and

odor ous conpounds. VOC em ssions contribute to ozone fornation
which can result in adverse effects to hunman health and
vegetation. Qzone can penetrate into different regions of human
respiratory tract and be absorbed through the respiratory system
The health effects of exposure to HAPs can include cancer,
respiratory irritation, and danmage to the nervous system

Met hane em ssions contribute to global climte change and can
result in fires or explosions when they accunulate in structures
on or off the landfill site.

These dangers nmake it necessary to adequately understand gas
formation, mgration, and possible control at each landfill. |If
it is found that landfill gas pose a risk, threat (or potenti al
threat) to human health and the environnent, it nay be necessary
to construct an adequate landfill gas collection and contro
system Design criteria for the construction of the gas
coll ection system should be considered prior to |andfill
installation. Factors, such as, type of collection system and
interface with landfill apparatus nake the total solid waste
managenent of the landfill efficient and cost effective.
However, an effective control systemcan al so be designed (or
original design nodified) and inplenented during the final
cl osure stages, if necessary.

1. REGULATORY REQUI REMENTS

Conponent of landfill gas are regulated by the Division of Ar
Quality Control as well as the D vision of Solid Waste
Managenent. Solid waste regul ations exist due to the origin of
the gases in solid waste and the health risks associated with
the explosivity and toxicity of the gas produced. Air quality
regulations exist to maintain air quality standards throughout
the state by regul ating source em ssions which present a hazard
to public welfare. Both Solid Waste regulations and Air Quality
regul ati ons shoul d be exam ned to ensure proper conpliance with
all regul ations. Chapter 4 of this manual discusses sanpling
and nonitoring requirenents at landfills.
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A. Solid Waste Regul ati ons

Section 310 CVWR 19.117 of the Solid Waste regul ations require
that all landfills control explosive and nmal odorous gases, and
other air pollutants in order to maintain air quality and to
prevent the occurrence of nuisance conditions or public health
and safety problens. The gas control system shall be designed
to maintain the concentration of explosive gases to no greater
than 25% of the lower explosive limt (LEL) in soils at the
property boundary. The landfill gas nonitoring requirenents,
specified at 310 CVR 19.132(4), indicate that where
concentrations of explosive gases exceed 25% of the LEL,

excl udi ng gas control or recovery conponents, a |andfil

assessnent may be required. The landfill owner/operator nust
conduct landfill gas nonitoring on a schedul e established in the
landfill permt or as required by the Departnent. At a m ni nmum

nmoni toring shall be done quarterly.

| f the concentration of explosive gases exceeds 10% of the LEL in
any on- or off-site structures, including utility conduits, the
owner/ operator nust take imedi ate action to protect human heal th
and safety pursuant to 310 CVR 19.132(4). In such cases the
owner/operator mnmust notify the Departnment within two (2) hours of
t he finding.

The solid waste regul ations also require that, at a m ni num
passi ve gas vents be provided at all facilities in areas over
whi ch final cover has been appli ed. Passi ve venting prevents
the build up of explosive gases and mnimze off site
m gration. The gas venting system nust be designed to all ow
installation of an active gas recovery system should the
conditions warrant active gas collection in the future.

B. Air Quality Regul ations

The New Source Performance Standard (NSPS) for Minicipal Solid
Waste Landfills inplenments section 111 of the Cean Air Act

(CAA). Landfills that have accepted Municipal Solid Waste at any
tinme since Novenber 8, 1987 are required to submt a design
capacity report to the EPA as defined in the NSPS. Landfills with
a design capacity greater than 2.5 mllion My (2.75 mllion tons)
are subject to the requirenents of the NSPS. Section 502 of the
CAA requires any source subject to standards or regul ati ons under
section 111 of the CAAto obtain an Qperating Permt.

Sources which are not subject to the NSPS, but whose potentia
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em ssions of NMOC s are greater than 55 tpy are required to
obtain an Operating Permt. These sources are also subject to
VOC RACT requirenents.

1. Landfill Gas Production

Landfill gases are produced as a result of biologica
degradation of solid waste. Biological degradation occurs in
three phases (1) aerobic, (2) facultative anaerobic and (3)
met hanogeni ¢ anaer obi c.

1 Phase |

Solid waste initially deconposes aerobically when it
is first placed in the landfill. The oxygen necessary
for aerobic deconposition is the result of the air
trapped wthin the solid waste during landfilling and
diffusion of air into refuse at the surface of the
landfill. Oxygen dissolved in precipitation nmay al so
react with the waste. Aerobic deconposition proceeds
as long as oxygen is available and is usually of a
short duration (weeks-nonths). During aerobic
deconposi tion, heat and carbon di oxi de are produced
wWthin the landfill.

Phase |1

As the anmount of oxygen and easily deconposabl e

mat eri al decreases, facultative anaerobic organi sns
(rmai nly bacteria) beconme nore abundant. These
bacteria produce volatile acids and carbon di oxi de
which results in a lower pHin the landfill. The | ow
pH is toxic to nmethanogenic bacteria.

Phase |11

As the oxygen levels fall further, methanogenic
bacteria gradually take over and convert the organic
acids to nethane and carbon dioxide at approximately a
50/50 ratio. This process nmay |ast from several years
to several decades. This results in an increase in pH
to nore neutral values with sone heat continued to be

pr oduced.
2. Factors Effecting Landfill Gas Production
Due to the fact that refuse is placed in the landfill at
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different times and consists of different types of solid waste,
all three phases of biological degradati on may be occurring
simul taneously within the landfill. Gas production rates depend
on the rate of deconposition, which in turn is affected by

nmoi sture content of the waste, tenperature, soil cover
perneability to water, anmount of precipitation , conposition of
waste and landfilling practices, etc.

Moi sture is essential for bacterial survival. Ideal noisture
content for deconposition is one that approaches saturation.

Bi ol ogi cal reactions can be retarded if noisture drops bel ow 40%
and essentially stops when noisture content is below 20% Thus,
in very dry clinmates, nethanogenic deconposition nmay never occur.

3. Constituents of Landfill Gas

The conposition of landfill gas in roughly 50% net hane 50% car bon
di oxide with trace anounts of nitrogen, oxygen, non-nethane

vol atil e organi c conpounds (NMXCs), hydrogen sul fide and
hydrogen. Trace conpounds (NMOCs) that have been detected at
Muni ci pal Solid Waste (MBW landfills are listed in the follow ng
table fromthe EPA

SUMVARY OF NON- METHANE ORGANI C COVPOUNDS DETECTED I N LANDFI LL GAS

CHEM CAL NAME No. Ti nes Aver age Aver age Hi ghest Lowest
Quantifie Conc. Conc. Conc. Conc.
d ppm det ect ed ppm ppm
ppm
Et hane 26 142.79 252. 63 1780 0
Tol uene 40 51. 60 59. 34 758 0.2
Met hyl ene 37 19.70 24.5 174 0
Chl ori de
Hydr ogen Sul fide 3 16.5 252. 97 700 11
Et hyl benzene 31 14. 64 21.73 428 0.15
Xyl ene 2 14. 52 333. 85 664 3.7
1, 2- Di et hyl 1 12. 78 588 588 588
Benzene
Li nronene 1 10. 22 470 470 470
Total Xyl ene 27 10. 04 17.11 70.9 0
| soners
3 - Pinene 1 9.70 446 446 446
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CHEM CAL NAMVE No. Ti nes Aver age Aver age Hi ghest Lowest
Quantifie Conc. Conc. Conc. Conc.
d ppm det ect ed ppm ppm
ppm
Di chl or odi f 1 our o- 31 8.83 13.1 43. 99 0
net hane
Et hyl est er 1 8. 65 398 398 398
But anoi ¢
Aci d
Pr opane 26 7.68 13.59 86.5 0
Tet rachl or oet hene 39 7.15 8.43 77 0
Vinyl Chloride 42 7.04 7.71 48.1 0
Met hyl est er 1 6. 63 305 305 305
But anoi ¢
Aci d
Et hyl ester Acetic 1 6. 13 282 282 282
Aci d
Pr opyl est er 1 5.50 253 253 253
But anoi ¢
Aci d
1, 2- 37 5.09 6. 33 84.7 0
Di chl or oet hene
Met hy Et hyl 27 4. 80 8. 17 57.5 0
Ket one
Thi obi snet hane 1 4.57 210 210 210
Met hyl cycl ohexane 2 4.33 99.7 197 2.4
Tri chl or oet hene 44 3.80 3.98 34 0.01
Nonane 1 3.63 167 167 167
Benzene 45 3.52 3.6 52.2 0
Et hanol 1 34.1 157 157 157
Acet one 26 3. 36 5.94 32 0
2- But anol 1 3.3 152 152 152
Cct ane 1 3.3 152 152 152
Pent ane 26 3.19 5. 64 46. 53 0
Hexane 26 3.01 5.33 25 0
Met hyl est er 1 2.96 136 136 136
Aceti c
Aci d
1- Met hoxy- 2- 1 2.96 136 136 136
Met hyl
Pr opane
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CHEM CAL NAMVE No. Ti nes Aver age Aver age Hi ghest Lowest
Quantifie Conc. Conc. Conc. Conc.
d ppm det ect ed ppm ppm
ppm
2- But anone 1 2.80 129 129 129
1, 1- 33 2.52 3.51 19.5 0
Di chl or oet hane
1- But anol 1 2.17 100 100 100
But ane 26 2.08 3.68 32 0
4- Met hyl - 2- 1 1.93 89 89 89
Pent anone
2- Met hyl Propane 1 1.83 84 84 84
1- 1 1.50 69 69 69
Met hyl et hyl est er
But anoi ¢ Aci d
2- Met hyl , 1 1.50 69 69 69
Met hyl est er
Propanic Acid
Car bon 37 1.49 1.85 68.3 0
Tetrachl ori de
Chl or oet hane 29 1.28 2.03 9.2 0
1,1,3 Trinethyl 1 1.24 57 57 57
Cycl ohexane
2- Met hyl - 1- 1 1.11 51 51 51
Pr opanol
1, 2- 37 1. 05 1.3 30.1 0
Di chl or oet hane
Tri chl or of | uor o- 46 0.99 0.99 11.9 0
nmet hane
Chl or onet hane 30 0. 90 1.38 10. 22 0
2,5 Dinet hyl 1 0. 89 41 41 41
Fur an
2- Met hyl Fur an 1 0. 87 40 40 40
Chl or odi f | uor o- 27 0.79 1.35 12.58 0
nmet hane
Pr opene 1 0.78 36 36 36
Met hyl | sobut yl 26 0.78 1.38 11.5 0
Ket one
Et hyl Mercapt an 3 0.78 11.93 23.8 1
Di chl or of | uor o- 28 0.73 1.2 26. 11 0
net hane
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CHEM CAL NAMVE No. Ti nes Aver age Aver age Hi ghest Lowest
Quantifie Conc. Conc. Conc. Conc.
d ppm det ect ed ppm ppm
ppm
1,1,1-Trichl oro- 38 0. 69 0. 84 9 0
et hane
Tet rahydr of uran 1 0. 65 30 30 30
Et hyl est er 1 0. 57 26 26 26
Pr opanoi ¢
Aci d
Br onodi chl or o- 29 0. 45 0.71 7.85 0
net hane
Et hyl Acetate 1 0. 43 20 20 20
3- Met hyl hexane 1 0. 43 20 20 20
C10H16 1 0. 33 15 15 15
Unsat ur at ed
Hydr ocar bon
Met hyl pr opane 1 0. 26 12 12 12
Chl or obenzene 29 0.24 0. 38 10 0
Acrylonitrile 26 0.18 0.32 7.4 0
Met hyl et hyl - 1 0.16 7.3 7.3 7.3
pr opanoat e
1,1- 32 0.16 0. 23 3.1 0
Di chl or oet hene
Met hyl Mer capt an 3 0.12 1.87 3.3 1
1, 2- 28 0. 07 0.12 1.8 0
Di chl or opr opane
i - Propyl 2 0. 07 1.55 2.1 1
Mer capt an
Chl orof orm 36 0. 06 0. 08 1.56 0
1,1, 2, 2- 28 0. 06 0.1 2.35 0
Tet rachl or o-
et hane
1,1, 2, 2- 2 0. 06 1.33 2.6 0. 05
Tet rachl or o-
et hene
2- Chl or oet hyvi nyl 28 0. 05 0. 08 2.25 0
Et her
t-Butyl Mercaptan 2 0.03 0.641 1 0. 28
D met hyl Sul fide 2 0. 02 0. 55 1 0.1
Di chl orotetrafl uo 1 0.02 1.1 1.1 1.1
ro-
et hane
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CHEM CAL NAMVE No. Ti nes Aver age Aver age Hi ghest Lowest
Quantifie Conc. Conc. Conc. Conc.
d ppm det ect ed ppm ppm
ppm
Di net hyl 2 0.02 0. 55 1 0.1
Di sul fide
Car bonyl Sul fide 1 0.02 1 1 1
1,1,2-Trichloro 1 0.01 0.5 0.5 0.5
1,2, 2-
Tri fl uor oet hane
Met hyl Et hyl 1 0.01 0. 32 0. 32 0
Sul fide
1,1, 2- 28 0. 00 0 0.1 0
Tri chl or oet hane
1, 3- 1 0. 00 0.01 0.01 0.01
Br onochl or opr opan
e
1, 2- Di br onpet hane 2 0. 00 0 0 0
C 1, 3- 2 0. 00 0 0 0
Di chl or opr opene
t-1,3- 2 0. 00 0 0 0
Di chl or opr opene
Acrol ein 26 0. 00 0 0 0
1, 4- 28 0. 00 0 0 0
Di chol or obenzene
Br onof or m 28 0. 00 0 0 0
1, 3- 26 0. 00 0 0 0
Di chol or propane
1, 2- 29 0. 00 0 0 0
Di chol or benzene
1, 3- 29 0. 00 0 0 0
Di chor obenzene
Di br onochl or oenet 28 0. 00 0 0 0
hane
Br ononet hane 28 0. 00 0 0 0

Not e: Tabl e obtai ned from EPA docunent (EPA, 1991: EPA- 450/ 3/90-011a).

4. Landfill Gas Hazards

Landfill gas m gration through unsaturated soils into adjacent
structures has resulted in expl osions, exposure to toxic
conpounds, property damage and in sone cases |oss of life.
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Expl osi on Hazar ds

The princi pal expl osive conponent of concern in landfill gas is
met hane. Methane gas is a colorless, odorless gas that is
explosive in air at concentrations ranging fromfive (5) percent
(the Lower Explosive Limt or LEL) to fifteen (15) percent (the
Upper Explosive Limt or UEL) by volune in air.

The UEL is the maxi num concentration of gas or vapor above which
a substance will not burn when exposed to an ignition source.
Thi s does not nmean concentrations above 15% nmet hane are not of
concern. Mxing nmethane with anbient air can quickly |ower the
concentration of nmethane to wthin the explosive range of 5%to
15%

Met hane is lighter than air and carbon dioxide is heavier than
air. However, they " will not separate by their individual
density.." but rather nove "..as a nass in accordance with the
density of the m xture and other gradients such as tenperature
and partial pressure" (EPA, April 1992).

Hydrogen gas is al so explosive but it is nost often detected as a
trace constituent in landfill gas (<1% and is readily converted
to nmet hane and hydrogen sul fide. However, higher concentrations
of hydrogen have been detected (20% in landfill gas. The

appear ance of higher levels is thought to be indicative of the
transitional phase between the facultative anaerobic (I11) and the
met hanogenic (I11) phases.

Asphyxi ati on Hazards

Landfill gas can asphyxi ate anyone entering an encl osure
containing it. Landfill gas often displace oxygen in encl osed
spaces or low lying areas. The following real |ife story

illustrates the hazard associated with such a situation.

Two workers attenpting to repair water pipes entered an open
excavation at a trailer park. Both workers collapsed soon after
entering the excavation. The trailer park was adjacent to a

landfill. The landfill gas had m grated through the perneable
sands in the area, across the property line and into the
excavation. The landfill gas displaced the oxygen in the

excavation and caused the workers to | ose consci ousness.

The two maj or conponents of landfill gas, nmethane and carbon

di oxi de, are asphyxiant. Hydrogen Sulfide is also an asphyxi ant
but is usually detected at trace concentrations (<1% and is
readily identified by its rotten egg snell.
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Ar Quality Hazards

Air quality is affected by the em ssions of landfill gas. These
include an increase in air pollutant concentrations -
contributions to gl obal warm ng and stratospheric ozone
depl eti on.

I Toxic Hazards - Many of the conpounds detected in
landfill gas can be of a health concern if detected at
el evated concentrations. For exanple, Hydrogen
Sulfide is considered to be ImMedi ately Dangerous to
Life and Health (IDLH) at concentrations equal to or
greater than 100 parts per mllion (NIOSH June 94).
Testing conducted at California landfills indicated
that toxic chemcals are either introduced to or
synthesized wthin the landfill, escape through the
cover, and disperse into the atnosphere. Of-site
anbient air testing adjacent to landfills in
California reveal ed toxi c conpounds at concentrations
exceeding California's state anbient air quality
standards. Exposure to the detected toxic
contam nants can cause acute health effects, chronic
health effects, and/or increase the risk of cancer.
Limted testing in Massachusetts has identified toxic

conpounds in landfill gas sanples. California has

i npl ement ed mandat ory operational |andfill gas
extraction and treatnent systens based on air quality
hazar ds.

Snog Formation - Gaseous hydrocarbons emtted from
landfills react with oxides of nitrogen from other
sources to formozone in the | ower atnosphere. QOzone
is a conponent of photochem cal snog.

A obal Warmi ng and Destruction of the Ozone Layer -
Several of the conpounds detected in landfill gas are
greenhouse gases. The follow ng gases, detected at
landfills, are reported to contribute to gl obal
war m ng: net hane, nethyl chloroform

trichl oroet hyl ene, and carbon di oxi de.

The Qzone | ayer protects humans, plants and ani mal s
fromharnful ultraviolet radiation. Recent

di scoveries of the hole in the ozone | ayer have

hei ght ened awareness of this problem Chlorinated

fl uorocarbons, nethyl chloroform carbon

tetrachl oride, chloroform and perchl oroethyl ene
contained in landfill gas can contribute to depletion
of the ozone | ayer.
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I Vegetation Damage - Landfill gas di spl aces oxygen and
nitrogen in the root zone resulting in vegetation
death. This is a problemtypically encountered when
landfill operators try to establish vegetative cover
on the landfill. In the process of reviewng Initial
Site Assessnents (I SAs) and Conprehensive Site
Assessnents (CSAs) the Departnent has noted severa

i nstances where the mgration of landfill gas has
killed vegetation several hundred feet fromthe
landfill perimneter.

G oundwat er Contam nation - Water soluble volatile
organi ¢ conpounds detected in landfill gas may

di ssol ve in groundwater and contribute to groundwater
contam nation. Additionally, dissolved carbon dioxide
fromlandfill gas can form carbonic acid | owering pH
and resulting in increased | eaching of contam nants
fromrefuse

5. Landfill Gas M gration

The production of landfill gas results in pressure gradients
(advection) and concentration gradients (diffusion) between the
landfill and the surrounding environnents. Landfill gas wll

mgrate fromthe source area (landfill) along the path of | east
resi stance due to the effects of the pressure, density, and
concentration gradients.

Geol ogi cal Consi derati ons

Landfill gas has been detected at distances of up to 1,500 feet
fromthe edge of refuse at landfills. As with groundwater flow,
coarse porous materials, such as fine to coarse sands and
gravels, wll provide nore passage way for landfill gases than
fine grained soils such as till, silts and clays. Gas flows
along its own pressure and concentration gradi ent and can cause
gas mgration in a direction opposite to groundwater flow.

However, landfill gas mgration differs frommgrating

contam nated groundwater in that landfill gas flow is inpeded by
soils that are saturated. For exanple, wetlands and ot her

| ocati ons where exposed groundwater is situated, act as barriers
to the mgration of landfill gas. Perched water table conditions
however, do not prevent landfill gas from mgrating between the
perched watertable interval and underlying watertable. The

wat ertabl e (non perched) is in effect a vertical barrier to
landfill gas mgration.

Capping the landfill does not nmean the end of landfill gas
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probl ens. Capping often marks the begi nning or an
intensification of the problem especially at unlined facilities.

Landfill capping is necessary to prevent rainfall fromentering
the landfill and producing | eachate. Capping al so reduces the
avai |l abl e noi sture thus reducing landfill gas production.
However, the |ow perneability of the cap that prevents rainfal
fromentering the landfill also prevents landfill gas from
escaping vertically fromthe landfill and results in increased
gas pressure within the landfill. As discussed in the previous

par agraph, pressure gradients are one nmechanismthat results in
|ateral landfill gas mgration.

The Departnent requires that landfill gas vents be installed to
provide a pathway for the landfill gas to escape, to hel p prevent
|ateral mgration, and to protect the cap. However, many
venting systens in the combnweal th are passive systens (Refer to
Chapter 7, Section IIl Gas Control for nore information on
passi ve systens). The increased occurrence of off-site [andfill
gas mgration at many uncapped sites indicates that many of

t hese passive systens have vents that are too small in dianeter,
too shallow and too few in nunber to prevent lateral mgration
from occurring.

If a low perneability clay and/or synthetic liner is present,
this will retard lateral landfill gas mgration just as |eachate
is retarded. However, a passive or active venting system nust
still be installed to prevent |andfill gas pressure buil dup
within the conpletely enclosed landfill (i.e. capped & |ined).

Baronetric Pressure

Soil gas pressure and landfill gas pressure are affected by
changes in baronetric (atnospheric) pressure. As baronetric
pressure changes, the landfill and adjacent soils adjust to the
new baronetric pressure. It is advantageous to nmake use of the
resultant changes atnospheric pressure has on landfill gas
mgration. As such, landfill gas mgration investigations

(sanpling) should be conducted during conditions when | andfill
gas mgration is expected to be at its maxi num (worst case
scenari 0).

Scenario 1

The worst case scenario is expected when |landfill gas pressures
are greater than atnospheric pressure coupled with sustained
saturated ground or frozen ground conditions. The above
conditions are expected to occur after baronetric conditions
associ ated wth high pressure fronts are replaced by | ower

at nospheric pressure (approximately 29.75 inches of nercury or
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less). Prior to the approach of a | ow pressure front, gas
pressures within the upper part of the refuse/soil will be close

to atnospheric pressures inmedi ately above the landfill. As the
at nospheric pressure falls due to the | ow pressure front, the
pressure gradi ent increases between the landfill and the

at nosphere resulting in an increased rate of flow of landfill
gas.

There is often a lag tinme of two to three hours between

at nospheri c pressure changes and pressure changes within the
landfill during periods of increased soil noisture (due to
previous rainfall events). Sanpling should thus be conducted a
couple hours after the fall of the baronetric pressure and prior
to the onset of rising baronetric pressure conditions.

Scenario 2

A sudden rise in the baronetric pressure, due to the approach of
a high pressure front, may result in air intrusion into the upper
portions of the soils and the diluting and/or displacing |andfil
gas. Landfill gas pressures within the upper portion of the
refuse and soils would be | ower than atnospheric pressure prior
to equilibriumbeing reached. Mgration of landfill gas into the
upper portions of off-site soils and/or refuse would be inhibited
by the higher baronetric pressures. As a result, a landfill gas
peri meter survey conducted during rising baronetric pressure nay
not reveal the presence of landfill gas mgration that a survey
conducted during | ow at nospheric conditions woul d detect.

Precipitation Effects

Precipitation also affects pressure gradients within a landfill.
Rai nfal | decreases the anmount of pore space w thin which
di ffusion can occur. This results in internal pressures to build

and may result in lateral mgration of landfill gas. The |arger
pressure gradients result in a larger driving force facilitating
landfill gas mgration. Addi tionally, increased rainfal

pronotes increased generation of landfill gas by providing noist

condi tions necessary for nethanogenic bacteria to thrive.

I11. GAS CONTRCL

Landfill gas control systens may consist of either active gas
coll ection or passive venting systens. Design of a gas control
system shoul d consider factors such as the location of the site
relative to residences, odor problens associated with the
landfill, the depth to groundwater, the size of the fill, the age
of the facility, soil transmssivity and the potential for gas
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mgration fromthe site. Wen there is a high risk of nethane
mgration to buildings, passive control systens are usually
i nadequate to ensure protection of public safety.

In addition to control systens installed at the landfill, it may
be necessary to install gas detectors and alarns in on-site or
off-site structures which are located in close proximty to the
[andfill.

I nformati on Required for Gas Control Design

Li sted bel ow are el enents of design which should be consi dered
when designing a landfill gas collection system

Physi cal site characteristics;

Waste profile (age and conposition);

Ceol ogy and cl i nmate;

H story of gas mgration incidents or vegetative
di stress on or near the site;

G oundwat er depth and fl ow directions;
Proximty to buildings, utilities, or other
structures;

Adj acent | and uses;

| dentification of possible mgration pathways and
patterns;

This information is typically collected during a |landfill
Conprehensi ve Site Assessnent described in Chapter 5.

A. Passive Gas Control

Passi ve gas control systens rely on gas diffusion and convection
processes caused by pressure gradi ents between gas contai ned
within the landfill and anbient air. Passive control systens may
consi st of gravel filled gas venting trenches and/or perforated
gas venting pipes.

Landfill gas may be vented through trenches constructed around
the perineter of the area containing the waste or through gas
venting wells installed wthin the fill or around the perineter

of the site. The decision to use gas venting trenches or
perineter wells will depend, anmong other things, upon the
proximty of buildings to the landfill, site geol ogy, the depth
to ground water or the base of the fill, the effectiveness of gas
vents placed in the fill, the quantity of gas potentially
mgrating off-site, and the anount of space avail able around the
[andfill in which a system can be install ed.
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1. Gas Venting Trenches

Gas venting trenches constructed around the landfill perineter
prevent |ateral landfill gas mgration. The effectiveness of
perineter vents or trenches can be dramatically increased where
relatively inperneable barrier walls are utilized to prevent off-
site mgration of gases. Barrier systens typically extend to a

| ow perneability bottomseal or natural barrier (e.g., bedrock or
groundwater). Inpervious liner materials used to control gas
flow i nclude geonenbranes or to a | esser extent natural clays.
Sel ection of a geonenbrane shoul d be based on perfornmance
required.

2. Gas Wlls
Gas extraction or venting wells are used in the interior of the
landfill or around the perineter of the waste to provide a
conduit for the escape of landfill gas to the atnobsphere. Gas
wel | design should consider the follow ng features:
I For unlined landfills: drilling to the water table or
the base of the fill, whichever is |ess;
I For lined landfills: drilling to approxi mtely 75% of
the depth of the fill to avoid danage to the liner;
I Adequate well spacing to vent all portions of the
landfill. Every 50 - 200 feet is typical;

Screen the entire depth of the well except for a
sufficient depth of unslotted pipe starting at the top
to prevent air frombeing drawn into the well;

Backfill with perneabl e gravel;

Properly seal, particularly in an active system to
keep air frombeing drawn into the well;

I EqQuip with sanpling ports to enabl e easy sanpling of
the gas fromthe well.

B. Active Gas Control

Were passive gas venting is ineffectual active gas collection
may be used to collect landfill gas when human health or property
is threatened. Active systens renove |andfill gases by creating
a vacuum which induces gas flow toward the recovery wells.

The Departnent encourages all landfills to determ ne whet her
sufficient gas will be produced to support the generation of
power through use of an active collection system \Were
sufficient gas is not available a gas flare should be considered
in order to destroy nethane and non-net hane organi ¢ conpounds
(NMOCs), and to reduce odors.
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An active gas control program provi des several advantages for the
operator, including: environnental control of gas em ssions and
odors; conservation of natural resources through use of gas as a
fuel; a positive comunity inmage; and an econom c return.

The nmaj or conponents of a gas extraction system i ncl ude:

Gas extraction wells;

Lateral gas well connections;
Gas col |l ecti on header;

Bl ower ;

Condensate coll ection system

In addition to collecting gas, a gas collection systemw ||
produce condensate, which is generally handled in the sane nanner
as |l eachate. A properly designed gas collection header system
will provide for gravity drainage of condensate to | ow points
where it is stored and extracted from condensate col |l ection tanks
or it is piped directly to | eachate collection systemtanks.

| V. PRELI M NARY | NVESTI GATI ON FOR ACTI VE GAS CONTROL DESI GN

The engi neering tasks required to design an active collection
system shoul d i nclude the foll ow ng tasks:

Prelimnary evaluation of the site;
Site production test;

Col I ecti on system desi gn;

Facility design;

The follow ng should be submtted with any active collection and
gas recovery systemapplication in order to satisfy both solid
waste and air quality permt requirenents:

I Analysis of the landfill gas, including:
. C|—|4;
« CO,; _
 Hydrogen sul fide;
* Fluorides;
* Non- et hane organi ¢ conpounds (NMXCs) (EPA Met hod
624) ;

Anal ysi s of condensat e;

Esti mated quantity of condensate to be produced;
Condensat e managenent pl an

Exhaust anal ysis for engines or turbine of choice,
including the em ssion rates for:

* NG,
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CO

CO,;

SG;

Particul ate Matter;

Hydr ocar bons;

Noi se i npact analysis and control for each of the

fol | ow ng:
 Conpressors;
* Engi nes;

e Ar Inlet;

e Ar Exhaust;

Summary of all local, state and federal approvals or
permts required.

A. Gas Col |l ection System

Gas col lection systens nust be designed to efficiently collect
gas fromthe extraction wells and piped to a central collection
or flaring location. Gas collection piping system design nust
address settlenent of the landfill and be air tight.

The size and type of blower used to collect the gas wll depend
on the total gas flowrate, the pressure drop presented by the
coll ection system and the vacuum requirenents.

Each well should have a throttle installed to vary the flow rate
of gas being extracted and to ensure that the well is not being
overdrawn and air drawn into the system

The gas coll ection piping systemshould be buried wherever
possible to m nimze vandal i sm

B. Gas Flare Stations

Fl are stations should be designed such that the destruction
efficiency wll neet the Departnent’'s air quality requirenents.
Fl are station design should include the foll ow ng:

I Automatic shutdown system when the percentage of gas
noves beyond set low or high limts;

Fl ame suppresser;

Automatic restart where the flare is bl own out;

Aut omati ¢ shutdown of the fans should occur when
restart does not occur after three tries;

I Alternative source of fuel for startup of the flare;

Not e: Designers should confer with DAQC for a conprehensive |ist
of requirenents.
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V. OPERATCR RESPONSI BI LI TI ES

The operator of an active gas collection systemwi ||l need to
carefully nonitor operations and equi pnment. Routine anal yses of
the gas should also be perforned. QOperator responsibilities

i ncl ude:

Routine nonitoring, data review and interpretation

Vi sual inspections of the system i ncluding:

« Settlenent of wells and header assenblies;
Stressed flexi bl e connections;

 Vandal i sm

Pronpt system nmai nt enance and repair:

e Vault settlenent;

* Header settlenent;

* Pipe integrity;

* (ogging of pipes;

Routi ne adjustnents of the collection systemto ensure

proper vacuum and gas fl ow.

VI . MONI TORI NG AND DATA REVI EW
Moni toring of active collection systens should include:

I Perineter Probes:

« ©Met hane concentrati on;

e Pressure;

Extracti on Wl | s:

Met hane concentrati on;
Oxygen concentrati on;

Ni trogen concentrati on;
Pressure;

Gas flow,

Avai | abl e header vacuum
Fl are Station:

« ©Met hane concentrati on;

e (xygen concentrati on;

e Gas flow

e Blower inlet and di scharge pressure;
I Engi nes or Turbines.

VI1. CONDENSATE MANAGEMENT
The condensate collected within a landfill gas collection system
must be properly managed. A condensate nmanagenent plan nust be
part of any gas collection system design.

' Inunlined landfills, condensate should be coll ected
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and stored within collection tanks. These tanks
shoul d be punped periodically and the condensate
shoul d be properly disposed.

In lined landfills condensate collected within
condensate traps may be allowed to return to the
filled area beneath the final cover, or collected and
be properly disposed.

Condensat e hol di ng tanks shoul d be doubl e-wal | ed and
be equipped with a full tank alarm system
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CHAPTER 8 LANDFI LL RI SK ASSESSMENT

| . I NTRODUCTI ON

The purpose for conducting a risk assessnent is to identify the
risks to human health, safety, public welfare and the environnent
whi ch may have been caused by the landfill operations. This
Chapter discusses the nethodol ogy for conducting risk assessnents
at solid waste landfills.

Ri sk Assessnent for landfills consists of three possible steps:
1) Qualitative R sk Assessnent

2) Quantitative R sk Assessnment Scope of Work (in
accordance wth Massachusetts Contingency Pl an
(MCP)) .

3) Quantitative R sk Assessnment in accordance with
MCP

A Qualitative Ri sk Assessnent

Qualitative R sk Assessnent characterizes the potential for
adverse inpacts to human health, safety and the environment. It
is a screening tool to filter out landfills which do not require
the in-depth analysis of a Quantitative R sk Assessnent. This
may be due to such factors as, the absence of contam nation or
the renpteness of the site. A Qualitative R sk Assessnent is a
requi red conponent of the Conprehensive Site Assessnent (CSA).
Refer to Chapter 5 for additional information regarding

Conpr ehensive Site Assessnents.

B. Quantitative R sk Assessnent Scope of Wrk

All Quantitative Ri sk Assessnents shall follow the Massachusetts
Conti ngency Plan (MCP) nethodol ogi es and gui dance unl ess nodified
herein. Prior to preparing a Quantitative R sk Assessnent, a
Scope of Wirk shall be prepared to plan the Quantitative Risk
Assessnment. Depending on the site's conplexity, the |level of
effort of the R sk Assessnent will vary fromlandfill to
landfill. Every landfill is unique and the Quantitative Risk
Assessnent should be tailored to site-specific characteristics.
The Departnment will review the Scope of Wrk and approve and/ or
nodi fy the plan accordingly.

C. Quantitative Ri sk Assessnent
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The purpose of the Quantitative R sk Assessnent is to quantify
the risk of harmto public health, safety, welfare and the

environment. In the past, many landfills were subject to both
the DSWM (310 CVMR 19: 000) & MCP (310 CMR 40: 000) regul atory,
assessnent and cl ean-up requi renents, and oversight. The MCP

contains a provision (40.0110 Adequately Regul ated) that allows
assessnment and renedi ation of DSWM | andfills to proceed wth | ess
regul atory overlap and duplication. The adequately regul ated
provision limts the applicability of the MCP in cases where
response actions (response actions = assessnment and cl eanups) can
be adequately overseen by DSWM Thus, regardless of the

regul atory procedures followed, all sites (landfills, hazardous
waste sites, etc.) nust be cleaned up to an equival ent extent
beyond the point of conpliance (refer to CH 4 for nore

di scussi on of Adequately Regul ated).

Chapter 4 discusses all MCP provisions that are applicable at
Solid Waste Managenent Facilities. Before discussing the
speci fic requirenents and procedures involved in conducting
Qualitative and Quantitative R sk Assessnents at solid waste
landfills, it is necessary to elaborate on the foll ow ng:

1. Adequately Regul ated Provision as it applies to MCP
Ri sk Assessnent Regul ati ons and CGui dance;

2. Di fferences between MCP di sposal sites and DSW/
Landfills

3. Boundary of the Landfill; also referred to as the
Poi nt of Conpli ance;

4, R sk Assessnent and its link to Corrective Action
Al ternatives Anal ysis (CAAA).

1. RISK ASSESSMENT & MASSACHUSETTS CONTI GENCY PLAN
A. Adequately Regul at ed

In order for a solid waste facility to be consi dered adequately
regul ated, the MCP risk characterization procedures at 310 CWVR
40. 0900 and 310 CWVR 40. 1000 nust be followed. However, these
requi renments apply only to | ocations outside the boundary of the
landfill (beyond point of conpliance; refer to Subection C bel ow)
permtted pursuant to 310 CVR 19. 020 or outside the boundary of a
landfill which has closed in accordance to 310 CVR 19. 140.

The first nodification in how MCP ri sk characterization is
inpl enented at DSWM facilities is addressed within 310 CWVR
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40. 0114, Solid WAste Managenent Facilities, of the MCP. This
provision states that a landfill is deened adequately regul ated
provi ded the person undertaking a response action does so in
accordance with Solid Waste Regul ations 310 CVR 19.000 and in
conpliance wth the terns and conditions of their permt,
approval and order.

The rationale for the MCP risk characterization procedures to
apply at DSWM facilities only beyond the boundary of the |andfil

is that as long as the landfill contam nants (Il eachate, |andfil
gas) are controlled within the landfill boundary, the threat is
m nimzed. The term nology "boundary of the landfill" referred

toin the MCP, therefore, needs to be defined to refl ect DWEM
performance and design standards (310 CWR 19.116, 19.117 &
19.118). The term "point of conpliance" nore accurately
considers solid waste landfill design, nonitoring and perfornmance
st andar ds.

B. Dfferences Between MCP & DSWM Landfills

The MCP assessnent process is anal ogous to the DSWM | andfi |
assessnent process (I SA, CSA, etc.). However, landfills are

di stingui shed fromnost MCP sites because |andfill sites are

engi neered to accept solid waste whereas other MCP sites result
froma release or threat of rel ease of oil/hazardous materials to
t he environnent.

At MCP sites the renoval of oil and hazardous materials is

usual Iy consi dered as possible renedial action. Renoving the
source of contamnation is not usually considered at nost
landfills due to the infeasibility (high cost, hazards with
renoving landfilled materials, odors, etc) of such an operation.
At landfills, containnment response actions are often the only
feasi bl e renedi al response.

Recently constructed landfills are designed wi th contai nnment
systens, such as liners and cover material, to prevent pollutants
fromthe landfill from having detrinental effects on public

heal th, safety, welfare and the environnment. This fundanenta

di fference between DSWM facilities and MCP sites necessitates
sonme nodifications in how the MCP risk assessnent provisions are
i npl emrented at solid waste facilities.

DSWM Ri sk Assessnent programdiffers from Massachusetts
Contingency Plan requirenents in that a Quantitative approach is
not mandatory at all DSWM sites. The DSWM programrequires a
Qualitative R sk Assessnent at all sites and a Quantitative Ri sk
Assessnent only under specific circunstances di scussed herein.
Qualitative R sk Assessnents are not undertaken at MCP sites.
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C. Point of Conpliance

The point of conpliance is where the facility's layout and
contai nment systemno |onger control the mgration of
contam nants to the environnent.

1. Point of Conpliance for G oundwater

The groundwat er poi nt-of -conpliance can be thought of as the

| ocation where the performance standard for groundwater
protection systens [310 CVR 19.110(1)] would be applied. 310 CW\R
19.110(1) requires that landfills "... mnimze the magration of
| eachate ... into ... groundwater to the maxi mum practi cabl e
extent and prevent the pollution of groundwater..."

The groundwater point of conpliance for solid waste landfills is
150 neters fromthe edge of the system designed to control waste
or the property line, whichever is |ess.

2. Point of Compliance for Soils

The point of conpliance for soils is the edge of the area to be
capped.

3. Standards for Landfill Gas

There are two standards for landfill gas.

(1) The standard that needs to be nmet at the point-of-conpliance
for landfill gas mgrating in soils is 25% of the Lower Expl osive
Limt (LEL) at the property line of the facility.

(2) The standard for landfill gas in utility conduits and
structures is tied to the concentration of gas and not a specific
| ocation. Landfill gas that has mgrated into utility conduits

and/or structures (on-site or off-site) exceeds the standard when
concentrations greater than or equal to 10% of the LEL excl uding
gas control, gas recovery and | eachate control systemare
detected. The MCP reqgul ations at subpart C, 310 CVR 40. 0330 |i st
notification requirenents and procedures in the event an | nmm nent
Hazard

4. Point of Conpliance for Surface Water, Sedinents & Anbient Air

The point of conpliance for surface water, sedinents and anbi ent
air is defined nore loosely than it is for groundwater and
landfill gas. The point of conpliance for surface water,
sediments and anbient air wll vary depending on site-specific
factors such as the |location of wetlands and surface water bodies
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Wi th respect to property boundaries and conpliance with
applicable regulations. However, at a mninmm the point of
conpliance will be the property boundary of the site assigned
parcel for all landfills.

D. Corrective Action Alternative Analysis & R sk Assessnent

The R sk Assessnent defines the risks posed by the landfill.

Once the risks that are unacceptabl e have been determ ned, the
next step in the landfill assessnent and cl osure process can be
taken. How the risks are managed is determned in the Corrective
Action Alternative Analysis (CAAA). One purpose of the CAAA is
to anal yze the options which elimnate or mtigate adverse

i npacts that are caused by the landfill (refer to Chapter 5 for
nore detail ed description of the CAAA process).

EXAMPLES OF REMEDI AL ALTERNATI VES
1: Standard cap & tracking/nonitoring of landfill &
pl unme
2: Standard cap with groundwater punp and treat nent
system

The follow ng sections descri be each of the conponents of the
Ri sk Assessnent in nore detail

I11. QUALI TATI VE Rl SK ASSESSMENT

Prior to conducting a R sk Assessnent, the general data gathering
phase nust be conpleted as described in 310 CVR 19. 150 (i.e. |ISA
& CSA). The data gathering activities include investigation of

t he physical characteristics of the contam nation including;
anount and type of contam nants as well as identification of
background | evels of the contam nants. The Ri sk Assessnent is
the final task of the CSA

The Qualitative Ri sk Assessnment is conposed of the follow ng four
st eps:

Step 1: Identification of Contaninants

A major goal of the assessnent is to characterize contam nation
inall media. Monitoring data collected during the assessnent
process shall be summari zed, based on nedi a (groundwater,
surfacewater, sedinent, soil, landfill gas, anbient air, etc.)
fromwhich it was collected. For all nedia, the nunber of

sanpl es, concentrations, location & trends shall be presented.
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Step I1: ldentification of Receptors

Actual and potential human and environnmental receptors identified
in the 1 SA and CSA shall be identified and | ocated on a map. It
is inmportant to consider current and future uses of the l[andfil
and the surroundi ng area when identifying receptors. G oundwater
and soil shall be classified as per the MCP 310 CMR 40. 0930.

Step 111: I dentification of Pathway

Exposure routes by which contam nation (Step 1) could reach
identified receptors (Step 2) shall be identified.

Al'l viable exposure pathways for the follow ng nedia shall be
di scussed:

I Goundwater: exposure pathways nmay include drinking water
dermal contact with water, incidental ingestion of water,

i nhal ati on exposure to water.

I surface water: exposure routes may include ingestion, dernal
contact, inhalation.

I sedinents: exposure routes may include dermal absorption,
incidental ingestion, inhalation of fugitive dust if sedinents

are dry.

I soil: routes may include dermal contact w th contam nated
soil, incidental ingestion of contam nated soil, inhalation of
oi | and hazardous material contam nated particles.

I air: routes may include inhalation of landfill gas and oi

and hazardous materi al s.

Qualitative R sk Assessnent Concl usi ons and Reconmmendati ons

At the conpletion of the Qualitative R sk Assessnent, one has to
determne the need for nore detailed analysis in a Quantitative
Ri sk Assessnent. After conpletion of Steps I, Il and Ill, one of
the follow ng conclusions can be nade:

(1) A Quantitative R sk Assessnent is not required; this would
be due to;

Exi sting data is sufficient and anal ysis of contam nants,
pat hways and receptor information indicates there is no
significant threat posed by the landfill to human health,
safety, public welfare and/or the environnment.

(2) A Quantitative Ri sk Assessnent is required, when;
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Exi sting data indicates there may be a risk to human health,
safety, public welfare and/or the environment. A scope of
work for a Quantitative Ri sk Assessnent shall be prepared and
subm tted for DEP approval

(3) Additional data is required before concluding (1) or (2),
when;

Exi sting data is not sufficient to determne if the |evel of
ri sk posed by the landfill necessitates a quantitative risk
assessment .

If the following three statenents can be nade regarding a site
then a Quantitative R sk Assessnent should be seriously
consi der ed:
(1) Contamnation is present at or beyond the point-of-
conpl i ance above background levels, or likely to mgrate
beyond the point of conpliance;

(2) Potential Receptors are present;

(3) Pathways exist by which the contam nation can reach
identified receptors.

The sanpling and anal ysis requirenents described in the Solid
Wast e Managenent regul ations and el aborated on in the "Qutline
for Solid Waste Site Assessnment” will not include all of the

i nformati on necessary to conplete an adequate Ri sk Assessnent.
The risk assessor should be involved in the devel opnent of the
sanpling and analysis plan as soon as it is evident that a
Quantitative R sk Assessnment is necessary. |In order to conplete
a proper Quantitative R sk Assessnent, the follow ng may be
needed:

addi tional |ocation(s) and frequency of sanpling to be
used in statistical analysis required in Quantitative
Ri sk Assessnent;

| ower detection limts than is comonly found using
EPA SW 846 Test Methods (e.g. using Test Method 524.2
in place of Test Method 8260)

I additional paraneters (e.g. Total O ganic Carbon)

The Departnent has identified the follow ng circunstances when a
Quantitative R sk Assessnment is necessary unless the Departnent
specifically determ nes otherw se:

Private Wlls
1 Detection of a release to the environnent indicated
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by the nmeasurenent of oil and/or hazardous
materials in a private well at concentrations
exceedi ng any of the groundwater standards

pronul gated in the MCP at 310 CVMR 40. 097 i ncl udi ng
GWM1, GWM¥2, and GW¥3 standards.

Det ection of conpounds characteristic of |eachate
in a private well above background groundwat er
concentrati ons.

Post - O osure Use
I |f a post-closure use is sought for the landfill
site

UCL
I Exceedance of Method 3 Upper Concentration Limt
(UCL) (310 CWR 40.099(5)) in soils, sedinents, and/or
groundwat er beyond the point of conpliance.

LANDFI LL GAS
I Detection of landfill gas constituents within a
buil ding, structure or utility conduit excluding
gas control, gas recovery and | eachate contro
syst ens.

REPORTABLE CONCENTRATI ONS
I Exceedance of MCP Reportabl e Concentrations (RCs)
detected in groundwater and soils.

ALTERNATI VE CAP
I If an alternative landfill final cover system
design is sought in accordance with 310 CVR 19. 113.

I n cases above, the site owner may bypass a Qualitative R sk
Assessnent and proceed directly to the Quantitative Scope of
Wor k.

' V. QUANTI TATI VE RI SK ASSESSMENT SCOPE OF WORK

Bef ore undertaking the preparation of a Quantitative Risk
Assessnent, it is recommended that a Scope of Wrk be submtted
to the Departnent. The purpose of preparing a Scope of Wrk is
to plan the approach that is to be taken to characterize the risk
posed by the landfill. The Scope of Wrk affords the Departnent
a chance to confirmthe nethodol ogy & assunptions that will be
used for preparing the risk assessnent and may result in a higher
quality, less costly Quantitative R sk Assessnent.

The Scope of Work should provide as nuch information as possi bl e.
The Scope should clearly identify certain activities, such as,
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categorizing soil and groundwater and identify current and
reasonably foreseeable use of the landfill and the surroundi ng
ar ea.

There may be sone activities which will only be discussed in the
Scope of Wirk and not actually performed until the risk
assessnment is done. These include activities such as: providing
toxicity profiles or actually conducting the risk
characterization. The planned approach for these activities
shoul d be clearly described. An outline for preparing a Scope of
Work is included as an Appendix in this manual and shoul d be used
in conjunction with the Massachusetts Contingency Plan (MCP) 310
CMR 40.000 Guidance for D sposal/Site R sk Characterization - In
Support of the Massachusetts Contingency Plan, July 1995, Chapter
9, Method 3 Environnmental R sk Characterization in addition to
current risk assessnent practices.

V. QUANTI TATI VE RI SK ASSESSMENT

Quantitative Ri sk Assessnment at solid waste |landfills shal

follow the MCP and Cui dance for Disposal Site Ri sk
Characterization in support of the MCP in accordance with 310 CWVR
40. 0900 and 40.1000 as discussed earlier in this chapter
(Adequately Regulated). The R sk Assessnent requirenents of the
MCP (310 CWVR 40.0900) provide three nethods for conducting a
guantitative risk characterization. The specific regulation
concerning Method 1, Method 2 and Method 3 risk characterization
procedures are found at 310 CWVR 40. 0970, 40.0980 and 40. 0990,
respectively of the Massachusetts Contingency Plan (MCP).

In addition to the procedures referenced within the MCP, the DEP
has published "Qui dance for Disposal Site Ri sk Characterization

I n Support of the Massachusetts Contingency Plan", Policy
#WEC/ ORS- 95- 141, July 1996. The follow ng are additiona

gui dance:

1. Assunptions Regardi ng Pat hways & Contam nants Not Beyond
Poi nt - of - Conpl i ance.

When renedi al actions utilizing known technol ogi es are proposed,
it is often possible to project the effectiveness of those

t echnol ogi es in reduci ng contam nant concentrations and/or
exposures. In the case of landfills, natural and synthetic caps
are the nost wdely inplenented renedi al technology. Landfill
covers not only significantly reduce infiltration of
precipitation into the waste material but they also isolate solid
waste fromdirect contact with virtually all potential human and
envi ronnmental receptors.
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Therefore, contact wth solid waste that is placed in permtted
areas does not have to be considered in the risk assessnent at
landfills which plan to install the standard cap and are not
considering a post-closure use. Therefore, testing of the waste
for concentrations of contam nants is not necessary where that
wast e has been placed in accordance with all operating and

regul atory requirenents and covered with a standard cap.

2. Endpoints: Tenporary vs. Permanent Sol utions

Ri sk characterization is used in the MCP to determ ne what
remedi al response actions are necessary and to docunent that a

I evel of "No Significant Ri sk” of harmto health, safety, public
wel fare and the environnment exists or has been achieved for a
site. A risk characterization nust be perforned at each site
seeki ng a Response Action Qutcone (RAO, because determ ning
whet her a condition of "No Significant Risk"
(Criteria)40.0993(7)) exists is a basic requirenent for an RAQO
Types A and E RAO are permanent sol utions under the MCP whereas
Types B and C are tenporary sol utions.

An RAOis not required for a solid waste landfill to be

consi dered Adequately Regul ated. To establish endpoints in the
process, the DSVWM shal | define two types of solutions: (1)
Permanent, and (2) Tenporary Solutions for landfills that have
undertaken CAAA or closure. This is necessary in order to

di stingui sh between landfills that have inplenented all renedi al
action in accordance with CAAA or closure plans and achi eved a
condition of "No Significant R sk" (Permanent Sol ution) and those
t hat have inplenented all renedial action but could not, or have
not yet achieved a condition of "No Significant R sk" (Tenporary
Solution). A pre-requisite of all tenporary and pernmanent
solutions is elimnation of substantial hazard.

If a condition of "No Significant R sk has not been achi eved or
standard closure design is unlikely to achieve a condition of "No
Significant Risk", a CAAAis recommended. |If it is determ ned

t hrough the CAAA process that it is not possible to achieve a
condition of "No Significant R sk”" then only a tenporary sol ution
has been achieved. Sites that achieve tenporary solutions shal
continue to conduct environnental nonitoring to determ ne the
landfill's inpact on human health, safety, welfare and the
environnment until a condition of "No Significant R sk" has been
achieved. Only then will the Departnment consider the site to
have reached a permanent sol ution.

Havi ng reached a condition of "No Significant R sk", post closure
monitoring will continue for the remai nder of the 30 year period
or as determ ned by the Departnent.
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In order to achieve a Permanent Sol ution, the follow ng
addi tional statenents nust be true regarding the site:

(1) The Qualitative Ri sk Assessnment concluded that a
Quantitative R sk Assessnment was not required. Alternatively,
the Quantitative R sk Assessnent conducted in accordance with MCP
and gui dance provi ded herein concluded that a condition of "No
Significant Ri sk" had been achi eved.

(2) Al renedial actions (e.g. capping, detention basins,
landfill gas flare, vent trench) have been conpl et ed.

(3) Al assessnent and renedi al actions undertaken at the
landfill are in conpliance with permts, approvals, and/or orders
i ssued by the DSWM in addition to the adequately regul at ed
provi sion of the MCP.

Sites that have achieved only a tenmporary sol ution nust:

(1) Conduct a Substantial Hazard eval uation

(2) Conduct a CAAA

(3) Monitor the site; and

(4) Take all actions necessary to protect health, safety and
public welfare and the environnent.

These actions may elimnate the current risks via institutiona
controls, such as, connecting honmes to public water supplies.
This will not, however, result in a condition of "No Significant
Ri sk" under MCP net hodol ogies if the affected nedia (soil,
groundwat er etc) has not been cleaned up to levels that result in
"No Significant Risk" being achieved.
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CHAPTER 9 LANDFI LL ASSESSMENT AND CLOSURE COSTS

[ . 1 NTRODUCTI ON
This chapter provides an estimted cost breakdown of the
assessnent, closure, post-closure and corrective action

conmponents of the Solid Waste Managenent Facility Regul ations
found in Parts | and Il of 310 CVR 19. 000.

I 1. ASSESSMENT AND CLOSURE COSTS
A. Variables and Limtation of this Analysis

Projections of financial inpact are difficult to devel op because

estimates are affected by site-specific variables. Factors
which will determne the total cost of designing, constructing,
operating and closing a landfill are dependent on site-specific

vari abl es such as hydr ogeol ogi cal features, the | ocal
availability of clay for use in liners and capping , the anount
of site preparation work required, and the topographical features
of the site which may require special consideration in design.

Anot her consideration which is difficult to factor into cost
estimates is economes of scale. EPA notes in the background
docunment for the Resource Conservation and Recovery Act (RCRA)
Subtitle D solid waste regul ations that there are substanti al
econom es of scale for landfill construction costs.

Participation by communities in regional landfills allow snaller
communities to take advantage of these econom es of scale, even
wWith the additional costs of transfer stations and
transportation. Major goals of Chapter 584 of the Solid Waste
Act of 1987 and the Departnent's Solid Waste Master Plan, are to
encour age the devel opnent of such regional solutions to waste

di sposal .

A 1992 study ' of the effects of current regulations on various
sized landfills conpared the costs associated with various stages

of alandfill's life cycle for different sized landfills. Table
9-1 bel ow shows the results of the study which denonstrates that
the unit cost of landfilling is inversely proportional to the

size of the landfill.
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Table 9-1: PER TON COST COVPARI SON
- - - - - - _--- - ____~--________________________________]

Cost Cat egory 250 TPD 750 TPD 1000 TPD 1500 TPD 3000 TPD
1. Pre-Devel opnent $5. 06 $1. 80 $1. 39 $0. 96 $0. 52
2. Construction 6.78 4.50 3.83 3.43 3.14
3. Qperations 25. 86 13. 24 11. 60 9.95 8.31
Subt ot al 37.70 19.54 16. 82 14. 34 11. 97
4. Cosure 1.02 0.77 0. 65 0. 58 0. 47
5. Post-d osure 9.38 3.88 3.05 2.30 1.46
Sub-t ot al 10. 40 4. 65 3.70 2.88 1.93
TOTAL $48. 10 $24. 18 $20. 52 $17. 22 $13. 90

1. "Cost Inplications of Subtitle D Criteria," James J. WAl sh, SCS Engi neers,
G ncinnati, Chio, 1992.

The tabl e above is not intended to denonstrate the need to
construct a few very large landfills but rather that it is very
expensive for individual conmunities to own and operate
relatively small landfills which neet current environnmenta
standards. The point is to enphasize that regionalization/nulti-
comrunity cooperation is an economcally attractive alternative
to the participants.

B. Costs of First Year Environnmental Site Assessnent

This involves the costs associated with the landfill assessnent
and closure. The estimates have been calculated to represent a
typical municipal sanitary landfill which has undergone |imted
prior assessnent. Included in the costs are the first year of
quarterly environnmental sanpling. Table 9-2 provides an
esthated breakdown of assessnent costs for each of the required
t asks.
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Tabl e 9-2: Estimated Landfill Assessnent Costs

INI TIAL SI TE ASSESSMENT (| SA) Low Hi gh

TASKS:

1. Background Infornation $550 - 1300

2. Hstorical Research $800 - 1550

3. Literature/Data Search $1350 - 3800

4. Hydrogeol ogi cal Description $700 - 1550

5. Site Visit $300 - 500

6. Mappi ng $1100 - 5000

7. Field Screening (Optional) ($3000) - (12,000)

8. Devel opnent of Conprehensive Site

Assessnent Scope of Work $1200 - 2500

SUBTOTAL $9000 - 28, 200

COVPREHENSI VE S| TE ASSESSMENT ( CSA)

TASKS:

1. |1 SA Summary $300 - 800

2. Mappi ng $3000 - 20,000

3. Drilling Program $15, 000 - 50, 000

4. Estimation of Hydraulic Conductivit $2000 - 8000

5. Sanpling and Anal ysis $20, 000 - 65,000

6. Health and Safety Plan $1000 - 3000

7. Project Schedul e $300 - 800

8. Report Preparation $5000 - 20, 000

9. Devel opnent of Prelimnary dosure $1500 - 3000

Al ternatives Anal ysis Scope of Work
SUBTOTAL $48, 100 - 170, 600

(1500 - 2500 per well)
(4 rounds of 10 sanples @500 - 750 per sanple)

TOTAL RANGE $57, 100 - 198, 800
BASELI NE RI SK ASSESSMENT (Qual i tative) $10,000 - 25, 000
CORRECTI VE ACTI ONS ALTERNATI VE ANALYSI S  $25,000 - 50, 000

CLOSURE DESI GN ENG NEERI NG COSTS
(includes permtting) 4-6% of O osure Construction

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual Page 9-3



©®NoOAWNE

An effective final

SWM D

Tabl e 9-3: Cost Range for O osure and Post C osure Activities

COVPONENT™
CLOSURE

Site G ading

Fi Il / Shapi ng

Gas Venting Layer

C ay or
Synt heti ¢ Menbr ane

Dr ai nage Layer

Filter Fabric

Seedi ng/ Fertilizer/ Ml ch
Dr ai nage Downspout s

Soi | / Synthetic Testing

Di t ches

Sedi ment ati on Basi n

Gas Venting Trenches

Gas Venting Vells
Landscapi ng

Contract Supervi sion?®

Estimated Tot al
POST- CLOSURE
I nspecti ons®

Land Surface Care®

Leachat e Haul i ng and Treatnent 7

Envi ronnment al Mnitoring?®

Esti mat ed Tot al

Assunmes Quarterly inspections.

001-91- G Rev. 5/ 97

Can possibly be done by town forces.

. Cost varies tremendously dependi ng on haul i ng di stance, anount |eachate generated,
eachate, and disposal costs. Limted cost data provided by commnities range from $5, 000 - $100, 000 per year for this item
Assunes 6 sanples @4 rounds per year.
Does not include possible treatnent costs for |eachate, groundwater or |andfill gas.

COST/ UNI T

$4. 00- 6. 00/ cy
$8. 00- 10. 00/ cy

$9. 00- 16. 00/ cy
$0. 50- 0. 80/ sf

$8. 00- 10. 00/ cy

$. 075- 1. 25/ sy
$10. 00- 25. 00/ | f

$2, 00-5. 00/ | f

$15, 000- 50, 000each
$6. 00- 10. 00/ | f

$50. 00- 60. 00/ | f
Vari abl e

7-10% or construction
cost

$1, 000- 4, 000

$1, 000- 5, 000

$5, 000- 100, 000
$12, 000- 30, 000
$19, 000- 175, 000°

On a given site, not all of the conponents |isted may be necessary.
Site grading varies significantly depending on site conditions at the tine of closure.
Assunes full time resident inspector because of QA AC requirenents.
Does not include groundwater or |andfill gas treatnent/renediation.

Cost per sanple ranges from $500 - $1, 250.

C. Landfill Final Cover Systens

cover systemis critical

Lf Tech Qui dance Manual

COST/ ACRE

$2, 000- 10, 0002

$21, 780- 34, 850

$3, 630- 6, 050

$750- 1, 500

$100, 000- 125, 0004

cheni cal / bi ol ogi cal makeup of

in mnimzing the
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anmount of precipitation which wll percolate through the
[andfill. An inperneable cap will significantly reduce |eachate
and the costs associated with its collection and treatnment

during the post-closure period. As seen in Table 9-3 the cost of
a final cover system is estimated at $100,000 - $125, 000 per
acre. As with liners, alternative designs will be acceptable to
the Departnment as |ong as they provide protection equivalent to
the stated design. One possible alternative is to use synthetic
capping materials rather than | ow perneability soils.

D. Post-cl osure Mnitoring

Post closure nonitoring nmay continue for 30 years after final
closure of a landfill. Dependi ng on the size of the site and
t he mai ntenance activities required at a landfill post-closure
noni toring have been reported to cost from $19,000 to over
$100, 000 per year

E. Renedi ati on Costs

Landfills with poorly designed and/or constructed groundwater
protection systens wll pollute groundwater, resulting in the
need for renedi al neasures and potential legal liability for
owners and operators because of danages caused to persons and
property fromthe mgration of pollutants fromthe landfill.
Prevention of contamnation is, therefore, generally nore cost
effective than cleanup of contam nation caused by the landfill.
Renedi ation activities may vary in level of conplexity, from
sinply closing and capping a site to extraction of groundwater
wi th subsequent treatnent and di scharge.

It is not unconmon to have public and private water supplies
contamnated with landfill related pollutants causing the water
supplies to becone unusable. The costs in tine and noney to cope
with and correct a situation where public water supplies have
beeP gontaninated are considerable. Sone of these costs itens

i ncl ude:

Heal th and safety risks to residents, together with
their inconvenience until the situation is corrected.

Cost of providing a supply of potable water for the
necessary length of time until a permanent solution is
in place.

Conpl exity created by the invol venent of residents,
and federal, state, and |ocal agencies, together wth
the consul tants engaged by themto study the situation
and identify possible renedies.

Ongoi ng cost of lab testing, consultant
i nvestigations, devel opnent of solutions, and
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preparation of cost estimates to carry out possible
sol uti ons.

Length of time involved to carry out functions of all
t he partici pants.

I Actual cost of providing a permanent sol ution.

Exanpl es of typical costs for various renedial neasures are
included in Tables 9-4 and 9-5. Table 9-4 refers to the 70-acre
Charl es George Landfill in Tyngsborough, MA and Table 9-5 refers
to a 10-acre hypothetical landfill. These costs are included
only as exanples of the types of expenses which may be incurred
in cleaning up contam nated groundwater at landfills. Costs for
remedi ati on of other types of contam nation, such as

contam nation of surface water or landfill gas treatnent, are not
i ncluded. Costs will vary with each site, dependi ng upon the
contam nation involved, the type of renedi al neasures necessary
and the extent to which groundwater will need to be cl eaned up.
In sone cases it may be nore cost-effective to abandon the
contam nated source of drinking water and to establish new

sour ces.

1. Federal Solid WAste Requl ations

The U S. EPA issued new solid waste regul ati ons under Subtitle D
of the Resource Conservation and Recovery Act (RCRA) on Cctober
9, 1991. These regulations contain siting, design, operation,
nmoni toring, closure and post-closure requirenents for landfills.
The Massachusetts solid waste regul ations parallel the Federa
regul ati ons and have provi sions which are as stringent or nore
stringent than nost of the Federal criteria.

In the July 5, 1995 issue of the Federal Register (Vol 60, No
128) the US EPA issued a "Notice of final determ nation of ful
program adequacy for the Commonweal th of Massachusetts' Muinicipa
Solid Waste Landfill Permtting Program"™ This decision to
approve the state's application under Subtitle D neans that
"After evaluating the Massachusetts program Region | concl udes
that the Comonweal th of Massachusetts' MSW.F permtting program
neets all of the statutory and regul atory requirenents
establ i shed by RCRA. Accordingly, the Comonweal th of
Massachusetts is granted a determ nati on of adequacy for al
portions of its nunicipal solid waste permt program

"The Massachusetts MSW.F permtting programis technically
conparable to, no less stringent than, and equally as effective
as the revised Federal criteria. The revised (Landfill Technica
Gui andance Manual ) is applicable to all existing MSWLFs and to
all MBWLF permt applications effective July 1, 1993..... "
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ol _ o : : . e
Renedi ati on System Capital Costs!? Annual O&M Cost s?

GW Extraction $ 1, 064, 000 $ 42,000
System

No Action $ 151, 000 $ 113, 000
Alternative

Extraction, Carbon $2, 995, 000 $ 686, 000
Absor pti on,
Di schar ge

Extraction, Air- $ 2, 893, 000 $ 695, 000

stri ppi ng,

di schar ge

Extracti on, $ 2,585, 000 $ 750, 000
Bi ol ogi cal
Tr eat nent ,
Di schar ge

O f-site Treatment $ 1,861, 000 $12, 259, 000
and Di sposal

* Costs estimated for a 70 acre landfill now on the Superfund |ist.

1. Includes construction costs of conponents, site preparation, utilities,
engi neering, permtting and contingency costs

2. Includes annual maintenance and operational costs and nmaterials and
electricity

Tabl e 9-5: Renedi ati on Costs” for a Hypothetical 10 Acre Landfill
(From Tol man, et al., 1978)

GROUNDWATER CONTRCLS

Renedi ati on Met hod Average Est. Costs
Bentonite Slurry Trench $ 670,000

Grout Curtain $1, 400, 000

Sheet Piling $ 800, 000

PLUVE MANAGEMENT **

Renedi ati on Met hod Average Est. Costs
Dr ai ns 23, 000

$

Vel | Poi nt Dewatering $ 185, 000
Deep Vel | Dewatering $ 183, 000
I njection/Extraction Barrier $ 199, 000
Spray Irrigation $ 366, 000
At-Gade Irrigation % 32,000

Subgrade Irrigation 28, 000
* For a hypothetical 10 acre landfill. Costs are average of high and | ow cost
esti mat es.

** Costs include present worth of 20 years, operation, maintenance, and, where

aeelicable, Eomer for 10 acre landfill.
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CHAPTER 10 SOLI D WASTE FEES AND ACCOUNTI NG SYSTEMS

| . I NTRODUCTI ON

Most municipalities have historically charged little or no fee
for waste disposal wth financing done through the general fund.
Many residents now face a dramatic rise in waste di sposal costs
as communities have switched over to Iocal or regional disposal
facilities or are attenpting to bring solid waste facilities into
conpliance wth State and Federal regul ations.

Additionally, separate collections for some itens such as
appl i ances and househol d hazardous wastes have resulted in higher

di sposal costs for these itens. |In sone instances these
i ncreases have conme when water and sewer rates have also
drastically increased. It becones very difficult for nunicipa

officials to propose additional cost increases for waste
di sposal, but in nost cases these increases are not optional

The Departnment recommeds establishnent of nunicipal solid waste
fee systens which incorporate both fixed and vari abl e conponents
to finance waste collection and di sposal costs. The Depart nent
supports the inplenentation of fee systens which are unit-price
based as they provide the nost equitable neans of financing waste
di sposal, and have the additional advantage of pronoting waste
reduction. The Departnent also recommeds the use of enterprise
funds which serve the dual purpose of tracking systemrevenues
and separating these funds from general revenues.

A Unit-price based fee system (al so known as variable rate
pricing or pay-as-you-throw) refers to a fee system under which
residents pay for nunicipal waste nmanagenent services per unit of
wast e col |l ected rather than through a fixed fee.

An Enterprise Fund is authorized by Chapter 44, Section 53F % of
t he Massachusetts General Laws. The establishnment of an
enterprise fund allows communities to seperately account for the
revenues and expenses of providing a particular service. This
seperate accounting denonstrates to the public how nmuch of the
costs of providing the services are recovered through user
charges and how nuch is being subsidized through taxes.
Typically, the cost of providing enterprise fund services are
recovered by user charges for that service, but it is not
necessary to totally recover the cost of the services through
user charges to establish an enterprise fund. The accounting for
enterprise funds is simlar to the private sector

This | aw does not alter the nunicipal budgetary approval process
but does require communities to budget all of the revenues and
costs associated with providing the service in the enterprise
fund. To the extent that user charges fully recover the cost of
providing the service - the retained earnings stay with the
enterprise fund and may be used for increasing the services to be
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provi ded, naintained for future capital expenditure such as
capping and closing a landfill or to reduce increases in future
user charges to cover operations. |f the user charges are not
covering the costs, the anobunt that is being funded by taxes is
8a}pu!ated and allocated to keep the enterprise fromrunning a
eficit.

An enterprise fund provides inproved managenent i nformation to:
nmeasur e performance of providing the service; analyze the inpact
of increasing user charges and increasing the budget; and
identifies the tax subsidy, if any.

Nati onwi de there are approximately three thousand unit-pricing
based solid waste fee prograns. A |arge nunber of Massachusetts
communities have initiated fee prograns as a neans of financing,
at least in part, their solid waste prograns.

1. USER FEES

Successful fee prograns have been inplenented in both urban
areas such as the city of W rcester, and in rural areas. Al nost
i nvariably, successful fee prograns are well planned, address
various waste types, are equitable, and are acconpani ed by
extensi ve community education prograns. Landfill fees are

usual ly part of an integrated solid waste managenent (ISWWJ plan.

Massachusetts' fee prograns vary frommnulti-tiered systens which
provi de di scounted rates for elderly and | ow incone residents to
communities experinenting wwth a fee per pound of trash.
Following is a discussion of the regulatory framework for fee
prograns, the types of fee systens and exanpl es of successful
syst ens.

A. Regul atory Framewor k

Massachusetts does not require communities to adopt solid waste
fee progranms. However, fee prograns for the managenent of solid
waste are authorized in Massachusetts Ceneral Laws Chapter 44,
Section 28C, Sub-section (f) which authorizes any city or town to
fix, revise, charge, and collect such fees and other charges, for
any facilities or services provided as relating to the collection
or di sposal of solid waste.

The sub-section authorizes a city or town which has issued debt
obligations to provide revenues through user fees or other
charges at least sufficient to pay the current expenses of
operating and maintaining such facilities and services, to pay
the principal (including premum if any,) and interest on al
debt obligations issued, and to create and mai ntain such reserves
as needed. Such fees and charges may be fixed and adjusted by
egch city or towmn to cover all or any part of the costs specified
above.

I11. COST RECOVERY & OTHER REVENUE
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A. Cost Recovery

As part of the rate setting process, nunicipal officials nust
deci de which portions of their solid waste budget they wish to
recover for | SWM operations. Sonme options include: full cost
recovery, recovery of operating costs only, recovery of sone
percentage of total costs, etc. This policy decision is one of
the factors that will affect the landfill's net revenue

requi renments to be recovered through a user charge.

B. O her Revenues

Normal |y the revenues collected fromeach year's ISWMrates w ||
not recover the total costs of the systemas there are other
annual revenues that will offset the cost of operating the | S\WM
program In addition to a fee program a nunicipality may al so
rai se revenues through liens, federal and state grants, and
interest generated froman enterprise account.

| V. ALTERNATI VE RATE STRUCTURES

There are several alternative fee systens which can be consi dered
by nmunicipalities for ISWM Mre and nore Massachusetts
muni ci palities are turning to trash fees as an alternative
revenue source to finance integrated solid waste nmanagenent.

Cct ober 1996 data indicate that 214 communities charge solid
wast e fees as broken out bel ow

Vol une Based 77 Comunities

Flat Rate - Curbside 47 Communities
(Public Service & Subscription)

Flat Rate - Drop-Of 90 Comunities

Note: Flat rate includes conmmunities with publicly
& privately funded MSW service

The alternative trash fee structures include flat fee and unit
price fee prograns. A sub-set of the unit price structure are
per bag, sticker, container and card punch prograns. Each of
these alternative rate structures is briefly described bel ow.

A. Flat Fee Structure

A flat fee structure is a user charge which is billed to each
househol d periodically (nonthly, quarterly, or annually). Mny
communi ties have adopted a flat fee structure. Appr oxi mat el y
137 communities have flat fee prograns; these range in price from
a $1.00 one-time fee, to $324.00 per year.

B. Unit Price Structure
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A unit price fee structure, also called variable rate or pay as
you throw, charges a fixed price for each unit of waste being
di sposed of by the custonmer. Thus, the |arger volune user woul d
pay nore for larger volumes of trash, thereby encouragi ng source
reduction and recycling. Sone unit price systens provide reduced
rates for elderly, and |low incone residents . Oher prograns
charge a lower rate to househol ds who participate in recycling
and conposting prograns. For exanple, residents in the Town of
Amher st subscribe for solid waste services with a town-approved
haul er. The hauler is required to charge residents according to
the volume of trash they discard. Residents who discard one 30-
gall on barrel per week pay $169/yr; two 30-gallon barrels per
week pay $195/yr; three barrels per week costs $221/yr.
Househol ds that generate small vol unmes of trash can subscribe to
Y% barrel per week for $156/yr. Even though the | arge household is
Paying | ess per total volune, overall the waste disposal fee is
ar ger.

The Town of Webster currently charges residents $2.00 per bag at
the municipal transfer station. The Town credits residents who
bring in a container of recyclables $1.00 (in a coupon) for
future use at the transfer station. Residents who do not
participate in the recycling program or bring in nore than six
bags for disposal are charged $2. 00 per bag. OQher conmunities
charge a unit price for waste disposal and collect recycl ables at
no charge. This approach also sinplifies the fee system

1. Per Bag Fee System

In per bag prograns, residents typically purchase special bags
for trash disposal. These specially marked bags are wusually
purchased at Town/Cty Hall, in stores throughout the comunity,
or in the public works departnent. Proceeds fromthe sale of

t hese bags defer solid waste costs. Trash collectors will only
collect itens which are contained in these bags. This type of
fee structure encourages residents to generate |l ess solid waste
and direct solid waste to recycling and conposti ng.

2. Sticker Fee System

Anot her fee systemis to sell stickers, rather than bags, which
are affixed to ordinary trash bags purchased by the residents.
The cost of the sticker represents only the cost of the waste

di sposal program and residents are free to purchase their bags
based on price and convenience. Qherwi se this systemworks the
sane as the per bag fee systemwhere the custoner is paying a
price per unit of trash placed on the curb.

3. Per Container System

A contai ner systemrequires the community to purchase and

di stribute, or otherwi se arrange for distribution of containers
for the residents. Residents still pay per unit of trash,
however, the fee is paid for on an annual basis. Thus, waste
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reduction deci sions nust be nmade on a |onger termbasis (year to
year) rather than through a weekly effort.

4. Card Punch Fee System

The card punch fee structure is a variation of the per bag system
whi ch works best at drop-off facilities. Under this system a
resi dent woul d purchase a card with a series of nunbers printed
onit. On each visit to the drop-off facility, the attendant
punches out one nunber on the card for each bag or container
brought into the facility. The participant is encouraged to
redgce their waste volunme in order to maximze the val ue of the
card.

5. Wi ght - Based Systens:

Because all of the systens described above are vol une based,
there is a tendency to fill the containers (or bags) beyond
capacity. Sone type of quality control nmust be done by the waste
handlers to limt the anbunt of waste stuffed into a bag or
container. GCenerally, the fee programw ||l attach a weight limt
to the container and the waste handler will estinmate whether the
contai ner exceeds that limt. A weight based programwhile nore
conplex adm nistratively, results in a nore accurate fee program

V. REVENUE PROJECTI ONS

Once the rate structure is selected by a conmunity, the
communi ty should develop fees to recover total costs. To
calculate rates, the conmunity should include all direct,

i ndi rect, overhead and landfill closure and post-closure reserve
costs. The Departnment nmakes avail able a solid waste conputer
spreadsheet for use in this revenue projection analysis.

Even where fee program advocates know that their fee programwl|
not cover the full cost of an ISWMprogram it is inportant to
know the full systemcost. The fee analysis can then determ ne

t he percentage of the total cost the fee programw || finance and
the | evel of subsidy needed fromthe general fund. Having a ful
under standi ng of the cost of the | SWM programw || aid fee
program advocates in selling the programto the citizenry, and
defendi ng challenges to the programas it is inplenented.

VI . WASTE REDUCTI ON | NCENTI VES

One goal of a fee program should be the reduction of waste
generated in the community. There are primarily two pricing
met hods which are used: 1) A one-tier systemwhere the price
residents pay covers the total costs of refuse collection and
di sposal or, 2) a two-tier systemwhere only the variable costs
are covered by the price of the bag and the fixed costs are
covered by general revenues. Tying the fee to the variable
portion of waste disposal costs is critical to realizing waste

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual Page 10-5



reducti on.
A. The fixed costs of an | SWM program represent:

I The actual cost for hauling household trash, curbside
pi ckup regardl ess of tonnage; or, in the case where
curbside is not offered, the cost of hauling (tonnage)
froma transfer station to the di sposal point.

I The cost for hauling and disposal of municipal trash
(school, town hall, etc.).

B. The variable costs of an | SWM program r epresent:

I The cost for disposal of tonnage generated by
househol d units.

I The cost of the actual bag or tag for each unit of
wast e.

C. One-Tier System (where the price residents pay covers the
total costs of refuse collected and di sposed):

One of the points of the waste disposal fee is to present the
true costs of solid waste collection and disposal to the waste
producer. |If this goal is to be acconplished then the full cost
of the solid waste service should be financed by the fee.

Rarely, however, is this politically feasible, at least in early
stages of the fee program

Under the one-tier pricing schene, the anount of revenue
collected by a coomunity wll decrease as people act as expected
and reduce the anount of waste they generate. This presents
probl ens, because while sonme costs wl| decrease as the quantity
of waste collected decreases (i.e. tipping fees at the disposa
facility), other expenses will remain the sanme, independent of
the |l evel of waste generation and collection. |In order for a
community to recover these fixed costs, it will have to increase
the fees as people reduce the anount of solid waste generated, or
face a short-fall of revenue. Residents will not receive any
sort of "reward" for trying to reduce the anount of waste the
produce. This pricing structure therefore, does not provide
proper incentives for residents of the comunity.

D. Two-Tiered System (where only the variable costs are covered
by the price of the bag and fixed costs are covered by general
revenue) :

Preferably, a community should set the price of their bag or tag
to cover the variable costs of solid waste coll ecti on and
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di sposal. The fixed costs should then be funded separately

ei ther out of the general fund or through a split fee system
Wth the general fund subsidy, the residents may not face the
total cost of solid waste services, and so nay not reduce to the
greatest degree possible. 1In either case, however, the incentive
for waste reduction is nmade evident through the cost per bag or
tag system - the person producing four bags of trash pays four
times as nuch as the person who produces one bag.

VI1. I MPACT ANALYSI S

The deci sion by nunicipal officials to increase waste di sposa
rates or to change to a new rate structure will have a direct

i npact on the users of the system It is, therefore, inportant
to anal yze the inpact of rate changes in order to provide |oca
of ficials and decision nmakers with neani ngful conparative
information as they examne their rate options. The rate study
shoul d include analyses that denonstrate the inpact of fee
syst em changes on the anpbunt of waste di sposed by specific
customers. |npact analysis can be conducted in a nunber of ways,
i ncluding conparing nmunicipalities, determ ning an average or
"mean” waste, or classifying users.

When conducting an inpact analysis, the nmunicipality can
determne the full cost of waste disposal for its waste di sposa
system The analysis can then be used to determne the
feasibility of a "full cost" fee anmount for that particul ar
community. The nore conprehensive the waste managenent program
(collection of MSW househol d hazardous waste, tires,
recycl abl es, | eaves and yardwaste) the larger the fee will need
to be to support the program Larger communities should realize
| ower total fees for their waste managenent prograns, as the
fixed costs are spread over nore custoners. An effective
conparative inpact analysis of fee progranms requires that the
anal ysis be nade with comunities which have simlar popul ation
and waste managenent program characteristics.

VI'TT. ACCOUNTI NG SYSTEMS

Creation of the right waste managenent financing strategy calls
for selection and inplenmentation of the appropriate accounting
system Accounting alternatives have specific guidelines and
requi renments, pursuant to Massachusetts CGeneral Laws, and each
has di stinct advantages and di sadvantages to a comunity
dependi ng upon the community's financial and nanagenent policies
and objectives. It should be enphasized that a comunity's

deci sion as to which accounting support systemto utilize should
be predi cated upon waste nanagenent system costing and rate
policy considerations. The accounting system should support

t hese poli ci es.

| X. POLI CY CONSI DERATI ONS
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A. Segregation of Waste Managenent Costs and Revenues

Local officials may wi sh to segregate waste nmanagenent sytem
costs and revenues from ot her nunicipal costs and revenues.
Generally, the segregation of these costs and revenues offers
several advantages to a community by periodically providing
detailed information to:

I Facilitate rate analysis and rate setting;

! Facilitate analysis of total waste nanagenent system
cost, accounting and cost recovery;

I Enhance overall decision-nmaking; and
I Provide public disclosure to taxpayers and rat epayers.

Shoul d a community choose to nake this segregation, it nust
utilize either a special revenue fund or an enterprise fund for
its accounting purposes. Both special revenue funds and
enterprise funds provide for the segregation of waste nanagenent
costs and revenues in distinct funds, separate from ot her
communi ty finances.

Alternatively, if waste managenent operations are accounted for
in the coomunity's general fund, these costs and revenues wll be
comm ngled with other financial transactions in this fund. The
wast e managenent systemls financial activity would still exist on
the community's books, but would not be "broken out" separately.

As discussed earlier, the recovery of full costs through waste
managenent systemrevenues is a policy issue made apart fromthe
sel ection of an accounting support system Full cost recovery is
not required for any of the accounting options. However, for

t hose communities which adopt a full cost recovery policy, both
enterprise funds and special revenue funds support that policy

t hrough the segregation of waste nmanagenent system costs and
revenues fromother community finances. It is inportant to
realize that revenue generated through fee prograns may be used
to fund other portions of the community's budget unless a nethod
of protecting revenue funds is created.

B. Surplus Retention

A second deci sion which nust be nade by local officials relates
to the retention of any surplus that may be generated in a
particul ar fiscal year from waste managenent system operati ons.
| f a comunity expects to have (or has) a surplus from waste
managenent operations, does the community wish to retain the
surplus separate fromother conmmunity funds for future waste
managenent operations? As nore communities nove toward "self-
sust ai ni ng" waste managenent operations, and provide a "landfil
cl osure and post-closure reserve,” this issue takes on increased
i mportance. Should local officials decide that their objective
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is toretain a surplus for future utility operations, certain
accounting options exist. Pursuant to Massachusetts Cenera

Laws, the community may adopt a special revenue revolving fund or
an enterprise fund to attain this surplus retention objective.

X. | SYWWM ACCOUNTI NG ALTERNATI VES

To account for integrated solid waste nanagenent (I SWW revenues
and expenditures, a comunity may utilize one of three fund
accounting alternatives. These alternatives are general funds,
speci al revenue funds, and enterprise funds.

A. General Fund

General fund accounting for | SWM operations is generally the nost
under st ood accounting support alternative. This option does not
require adoption of any |legislation. Essentially, waste
managenent expenditure and revenue accounts already exist within
the general fund along with other community activity. No
segregation of utility costs and revenues Is provided for.
Ceneral fund accounting is on the budgetary (cash) basis and
Beriod-end or year-end reporting is on the nodified accrua

asi s.

The chi ef advantage of this systemis that it requires no change;
communi ties can continue their current accounting practices. The
mai n di sadvantage is that it does not allow for funds to be
reserved or retained for future solid waste program fundi ng such
as, landfill closure construction.

B. Special Revenue Fund (M3 Chapter 44, Section 53 E )

A special revenue fund is defined as a fund used to account for
t he proceeds of specific revenue sources that are legally
restricted to expenditure for specified purposes. In
Massachusetts, a departnental revolving fund may be established
for IFFM under Chapter 44, Section 53E 1/2, and nust be approved
annual | y.

The key advantage of the special revenue fund is that at the end
of the fiscal year surplus does not revert to the general fund.
The main di sadvantage 1s the requirenent of establishing a
separate fund, which does not account for capital projects.

C. Enterprise Fund (ML Chapter 44, Section 53 F %)

Enterprise fund accounting is relatively new to the Comonweal th
and, as such, many communities are still early in the

i npl enent ati on process.

1. An enterprise fund is defined as:

!' A fund established to account for prograns financed
and operated in a manner simlar to private business
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enterprises. In this instance, the governing body

i ntends that costs (expenses, including depreciation)
of providing goods or services to the general public
on a continuing basis be recovered primarily through
user charges, or

I A fund established because the governing body has
deci ded that periodic determ nation of revenues
earned, expenses incurred and/or net incone is
appropriate for capital maintenance, public policy
managenent control, accountability or other purposes.

Li ke special revenue funds, enterprise funds allow communities to
separately account for the expenditures and revenues of their
wast e managenent operations. Simlarly, this segregated
accounting provi des enhanced information regarding the results of
operations and facilitates both rate setting and rate anal yses.

A community may el ect to adopt an enterprise fund through city
council or town neeting vote. The key advantage of the
enterprise fund is the ability to segregate revenues w t hout

ot herwi se altering the annual budgeting process. The main

di sadvantage is the need to establish and maintain a fixed assets
accounting system

Xl. COVBI NED USER FEES AND SEGREGATED ACCOUNTI NG

Conmuni ti es shoul d consi der establishing a self-sustaining user
fees to support nunicipal integrated solid waste managenent

obj ectives and al so a segregated fund (special revenue or
enterprise fund) to account for |SWM The advantages of both
these actions have been di scussed throughout the chapter. There
are significant advantages to establishing a segregated fund if
the coommunity's objective is to provide integrated solid waste
managenent on a self-sustaining basis. By establishing a "fully-
| oaded budget” and by naintaining a segregated fund, the
muni ci pality can periodically track the results of operations
during the year through budget and actual reporting. Special
revenue or enterprise fund accounting conbined with self-

sustai ning user fees present the community with a powerful fisca
managenent tool to neet the comunity's integrated solid waste
managenent needs and for bringing | SWM i ssues before the public
at town neetings or other foruns.

Bringing either the fee systemor accounting systemthrough the
| ocal decision nmaking process is an arduous and tinme consum ng
process. Both require extensive tine commtnent on the part of
t he program advocates to educate the public, develop public
support and work the programthrough the political system A
mal n purpose of the fee program should be to provide revenue to
support the | SWM system W thout the segregated accounting
system there is no assurance that this will happen. For these
reasons, the Departnment recomends that the two are brought

t hrough the process simultaneously.
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XI'1. ACCOUNTI NG FOR LANDFI LL CLOSURE AND POST CLOSURE COSTS

The Governnental Accounting Standards Board (GASB) has prepared
its Governnental Accounting Standards Statenment No. 18 which is
titled: "Accounting for Minicipal Solid Waste Landfill O osure
and Post-C osure Care Costs". This Statenment is based on the
Cct ober 9, 1991, USEPA rule, "Solid Waste Di sposal Facility
Criteria”, which established closure requirenents for al
muni ci pal solid waste landfills (MSW.Fs) that receive solid waste
after October 9, 1991. The effect of the EPA rule and simlar
Massachusetts |laws and regulations is to obligate MSW.F owners
and operators to performcertain closing functions and
post-closure nonitoring and mai ntenance functions as a condition
for the right to operate the MSWF.

The Statenent applies to state and | ocal governnment entities that
are required by federal, state, or local laws or regulations to

i ncur MBWLF cl osure and post-closure care costs. Sone of these
costs, which result in disbursenents near or after the date that
the MBWLF stops accepting solid waste and during the post-closure
period, should be included in the estimted total current cost of
MBWLF cl osure and post-closure care, regardless of their capital
or operating nature. The estimated total current cost of MSWF
cl osure and post-closure care shoul d incl ude:

a. Cost of equi pnent expected to be installed and
facilities expected to be constructed (based on MSW.F
operating and/or closure plan) near or after the date
that the MSWLF stops accepting solid waste and duri ng
t he post-cl osure period.

b. Cost of capping expected to be applied near or after
the date that the MSWLF stops accepting waste.

c. Cost of nmonitoring and maintaining the MSBWF area
during the post-closure period.

A portion of the estimated total current cost of MSW.F cl osure
and post-closure care is required to be recogni zed as an expense
and as a liability in each period that the MSW.F accepts solid
waste. Recognition should begin at the tinme the MSWF begins
accepting solid waste, continue in each period that it accepts
waste, and be conpleted (fully funded) by the tine it stops
accepting waste. Estimated total current cost should be assigned
to periods based on MSW.F use rather than on the passage of tine.

A. Applicability

The provisions of this Statenent are effective for financial
statenments for periods begining after June 15, 1993. Earlier
applications are encouraged. For periods begi nning before June
15, 1997, landfills that are reported in governnental fund types

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual Page 10-11



(general or special revenue funds) would report landfill closure
expendi tures based on this nethod to the extent that they
normal |y woul d be paid with expendabl e avail abl e fi nanci al
resources. Remaining anounts woul d be reported in the genera

| ong-term debt account group. The GASB plans to issue a future
pronouncenent which will provide guidance on reporting in
governnmental fund types for periods beginning after June 15,
1997. For enterprise funds, the EPA rule would require a
community to accrue annually the liability for closure costs if
the community has accepted waste after Cctober, 1991. The anount
of the liability to be accrued has not yet been defined by EPA
EPA has del egated the determ nation of reportabl e expense to the
states. Post-closure expense would be accrued if a community
accepts waste after COctober, 1993.

B. Landfill C osure and Post-C osure Reserve

Many Massachusetts nunicipalities are facing significant |andfill
cl osure and post-closure costs in the future, particularly if the
muni ci pal solid waste landfill accepts waste after October 1,
1993 and are subject to the above EPA rule. Mssachusetts
Ceneral Laws, Chapter 44, Section 28 C (f) allows communities to
set aside funds for the estimated cost of closing any existing
operating solid waste facility. This section of the Ma al so

all ows communities to set aside funds to clean up or prevent

pol lution caused by inactive landfills. Accordingly, comunities
should build into their user fees an anmount for a | andfil

cl osure and post-closure reserve that will build up over the
active life of the landfill to mnimze the inpact of financing
such a large capital expenditure by providing for full landfill

cl osure and post-closures costs in future periods.

Accordingly, the nmunicipality nust consider utilizing an
accounting system capable of providing a landfill closure
reserve to accommodate this build-up. The enterprise fund is
recommended to account for an active landfill operated by a
muni ci pality and to account for a landfill closing and post-
closure reserve. To establish a landfill closure and post -

cl osure reserve, the conmmunity provides for the reserve anount
through the rate setting process. At the end of the accounting
period, the Town Accountant/Cty Auditor would prepare a journal
entry reduci ng the undesi gnated retained earni ngs and
establishing or increasing a reserve for landfill closure and
post-closure within retai ned earnings.

If the community is accounting for integrated solid waste
managenent under the general fund or the special revenue

revol ving fund, the community should establish a landfill closure
and post-closure reserve as a receipt reserved for appropriation
wi t hout further town neeting or city council action.
Appropriation wll be required before these funds can be spent
for such purposes.

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual Page 10-12



X1, CONCLUSI ONS

The goal of the Departnent is to have all comunities which

mai ntain | SYWM prograns inplenment a unit-price based fee program
and enterprise fund accounting. Under the fee system consuners
wi |l know that they are paying for the waste they produce and

wi |l take advantage of source reduction and recycling options.
The fee systemw ||l ensure that the noney consuners pay for
wast e di sposal will be used to that end.

The Department realizes the difficulty in establishing these
prograns. G oups working on program i nplenentation need to
devel op broad support throughout the community. This wll
requi re extensive education and outreach. There are many nyths
to dispel, and thorough planning to be done. Wile it is a
difficult task, there are many chanpi ons, and success stories
whi ch program advocates can use to help to establish these
progr ans.

A unit pricing based fee program and enterprise accounting system
are integral to a successful integrated solid waste nanagenent
system They are key tools which will enable the Commonwealth to
reach it's goals of solid waste source reduction, inproved
recycling and conposting prograns, efficient use of disposal
capacity, and resource conservation.
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CHAPTER 11 PROCURI NG CONTRACTI NG SERVI CE
| . I NTRODUCTI ON

A major consideration for a nmunicipality in assessing and/or
closing a sanitary landfill is the contracting for professiona
services and construction activities. Contracting activities may
i nclude establishnent of a selection commttee to eval uate

consul tant qualifications and proposals, interviewng and hiring
a consultant, the appropriation of funds, and the actual project
over si ght.

Thi s Chapter presents sone general guidelines for consideration
in procuring professional services for assessnent and/or closure
of landfills. There is also discussion of the state's Uniform
Procurenment Act (Chapter 30B) and it's inpact on the landfill
assessnent/cl osure process and a sunmary of requirenents as put
forth by the Ofice of the Inspector General.

Once a selection conmmttee has been established, the next step is
the preparation of a Request for Proposals (RFP) which describes
the requirenents for the contract. Appendix E presents a nodel
RFP which may be used for contracting for assessnent and cl osure
consul ting services.

| 1. GENERAL CONTRACTI NG CONSI DERATI ONS

A. Pre-RFP Consi derations

1. Use of | n-House Expertise

Prior to devel oping the Request for Proposals, the responsible
muni ci pal official should determ ne how nuch, if any, of the work
can be done by in-house staff. Sonme of the Initial Site
Assessnent activities such as record gathering and determ ni ng
historic use of the landfill can be readily acconplished by in-
house personnel. Additionally, engineering and public works
staff experienced in solid waste work can be responsible for
overseei ng or coordinating certain design and construction
activities.

2. Pre or Post-Fundi ng

Anot her consi deration invol ves whether the RFP process should
begin before or after funds have been allocated. Proposals for
whi ch the | ocal appropriation has not been nade nmay draw a
limted nunber of responses due to the uncertainty on the part of
potential respondents as to whether the project wll proceed.
However, obtalning bids or proposals prior to the appropriation
of funds wll provide a nore accurate estimate of the fundi ng
required to finance the project.
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As an alternative, a community can issue a Request For
Qualifications (RFQ which would provide information on the
qual i fications of potential contractors, the experience of the
firmand key personnel in acconplishing tasks on simlar projects
and may include information relative to the costs of those
projects. This also reduces the anount of tinme which respondents
will have to invest upfront in putting together a full proposal
Athird option is to conbine the RFP and RFQ i nto one RFP/ Q which
requi res proponents to describe their ability and qualifications
to performthe project as well as desribe how they woul d perform
each task and how nmuch it wll cost to performthe tasks in the
contract.

Costs estinmates are outlined in Chapter 9 of this manual. These
estimates may be used for planning purposes but shoul d be updated
for inflation and other economc factors. The RFP process can be
initiated prior to | ocal appropriation but the signing of a
contract cannot take place until funding is avail able.

B. The RFP Process

Chapter 30B of the Massachusetts Code of Regul ations requires
that the nunicipality designate a Chief Procurenment O ficer (CPO
whose main function Is to oversee preparation and inplenmentation
of contracts on behalf of the municipality. The CPO may

desi gnat e anot her person who has the necessary expertise to be
the procurenent officer for the specific purpose of overseeing
activities related to landfill contract(s). An individual or
group wWithin the nunicipal governnent or an outside consultant
can be utilized to devel op the RFP

Publ i cations such as those listed in the reference section of
this manual provide hel pful information on structuring the RFP
including interviewing and the contents of an agreenent. The
community's |l egal counsel wll play an inportant role in
structuring and/or reviewing the final contractual docunent.

1. The RFP
The RFP woul d ideally include:

1 A description of services needed, including
techni cal details;

The anount budgeted for the proposal;

The qualifications of personnel required for the
proj ect;

Proposed schedul e for the project;

Format to be used in preparing a response to the
RFP;
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A pre-proposa

Criteria by which the proposals will be eval uated;
Consul tant sel ecti on process.

nmeeting can be used to clarify issues discussed

in the RFP including tasks to be performed under the contract.

2. RFP Revi ew

Consi deration should be given to the follow ng itenms when
revi em ng proposals:

Responses to the RFP (proposals) should be revi ewed
by a multi-disciplinary team of individuals
experienced in tasks described in the RFP.

The qualifications of the personnel proposed to
work on the project should be evaluated as well as
the qualifications of the firmto performtasks
describe in the RFP

Tasks to be acconplished in the contract, as well
as the relevant expertise to performthe tasks,
shoul d be defined to the greatest extent possible;

Criteria (including weighting) for evaluating
conponents of the RFP shoul d be defined and
included in a rating sheet to be used during review
of proposals.

The project manager and key personnel should be
invited to make a presentation on how tasks in
their proposal will be performed and answer
guestions raised by nenbers of the proposal review
t eam

3. Contracting Considerations

The followi ng itens shoul d be considered when structuring the

contract:

Det ai |l ed description of the scope of work ;

Project schedule and tine frame for delivering work
products;

Det ai | ed description of coordination between the
consul tant, on one hand, and responsible nunici pal
officials and/or staff on the other hand,

Detai |l ed description of the role and
;esponsibilities of the project manager for the
irm
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Desi gnated rmunici pal person in charge;

Defi ne the deliverabl es and the schedul e of
payment s;

Define how information will be reported;

| dentify the nunber of neetings to be held between
Town and Consul tant and the DEP, where applicabl e;
and

I dentify key personnel and any limtations on
changes and staffing.

It is inportant that both the schedule and m | estones be worked
out between the nunicipality and consultant. |In addition, it is
useful to make DEP staff aware of the schedule. The nunicipa
officials or representatives need to identify the tasks and
responsibilities required of the consultant, and to fornul ate the
RFP and subsequent contract around these requirenents. The

gui delines for assessnent activities included in the appendi ces
and technical chapters of this nmanual can be used to outline the
tasks which need to be conpl et ed.

One of the functions of the nunicipal officials is to keep the
consul tant updated on the |ocal issues as they affect the
project. The role is reversed on technical natters.

4. O her |ssues

An issue that may occur in working with consultants is a change
in key personnel or the project manager. The consultant can help
overconme this by identifying a backup contact who is al so
responsi bl e for acconplishing the contractual requirenents. Such
key personnel should, therefore, participate in the RFP
interviews, if possible, to enable themto becone very famli ar
wWith issues raised in the RFP and sel ection process and prepare
themto quickly replace | ead personnel when necessary.

Anot her issue arises where the Scope of Wirk in the RFP does not
adequat ely describe the particular situation presented by the
[andfill but reiterates the |language in a nodel RFP and Scope.
Wil e the nodel RFP can be used to standardi ze the types of
tasks which the Departnent defines as required to adequately
assess a landfill, the Scope of Wirk in the RFP nust be such
that issues relevant to the particular landfill are addressed by
tasks to be undertaken in the project

Q her circunstances which occur and result in delays in
assessnment activities include:

1 Wor ki ng from pre-existing contracts which don't

contain a scope of work which is sufficient to
conpl ete the assessnent process;
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Trying to adjust contracts in the mdst of the
assessment ;

Attenpting to |l ocate rel ated pre-existing work;

Sites which are in litigation

Trying to acconplish tasks within an unachi evabl e
time frame; and,

Lack of coordination anong boards within the
muni ci pal ity.

1. THE ROLE OF CHAPTER 30B

The O fice of the Inspector Ceneral published a docunent titled,
Muni ci pal, County, District, and Local Authority Procurenent of
Supplies, Services and Real Property in March of 1990, to provide
gui dance to nunicipalities and public authorities in contracting
for anong ot her things, professional services. The Uniform
Procurenment Act which defines the procurenent process for al
governnmental bodies in the state becane effective on May 1, 1990.
It was anmended in 1992 to allow exenptions fromthe Act for
certain solid waste activities.

This section describes how services should be contracted
pursuant to Chapter 30B. Certain solid waste contracts are
exenpt fromthe stringent contracting procedures of c. 30B.
However, contracts for professional services for the landfil
assessnent and design and construction of the closure are not
exenpt fromc. 30B

A. Chapter 30B Defined

Chapt er 30B establishes conprehensive standards governing public
contracts for supplies, equiprment, service and real estate. It
is intended to:

1 Make procurenent procedures consistent;

1 Ensure fairness and equity for all persons seeking
to provide services and supplies;

Provi de econom es of scale and to naxim ze the
pur chasi ng val ue of public funds;

Create effective conpetition; and

Provide quality and integrity within the
procurenment system
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Ch. 30B defines uniformprocedures for the awarding of government
contracts. It also clarifies the rules for nodifying, amending
and renew ng agreenents and exercising options under contracts.

B. Contracts for Supplies and Services

The majority of agreenents between | ocal governnents and private
vendors are covered by 30B

Ch. 30B, defines supplies and services as foll ows.

Supplies: all property, other than rea
property, including equipnent, materials,
printing, and insurance and further including
services incidental to the delivery,
conveyance and installation of such property.

Services: the furnishing of |abor, tine, or
effort by a contractor, not involving the
furnishing of a specific end product other
than reports. This termshall not include
enpl oynent agreenents, collective bargaining
agreenents or grant agreenents.

There are thirty (30) exceptions to the 30B requirenents
identified in the original |egislation and subsequent anendnents.
The exceptions relevant to these solid waste activities are
briefly described below (note: see pp. 23-25 of the |Inspector
Ceneral 's procurenent manual for appropriate guidelines)

! Contracts for construction work and for the
purchase of construction materials, subject to c.
30 § 39M

Contracts for design services for building
proj ects, subject to the designer selection | aw at
c. 7, 838A 1/2 et seq.;

| nt ergovernnmental agreenents entered into by two or
nmore local government units subject to the
provi sions of c. 40, § 4A

Transactions with the Commbnweal t h;

Agreenents between agenci es, boards, conm ssions,
authorities, departnments, or public
instrunentalities of a city or town;

Contracts to purchase supplies or services fromthe
federal governnent, the Commonwealth, or any of its
political subdivisions;

Contracts with designers (although the Departnent
and the Inspector Ceneral's office recommends that
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the municipality follow a conpetitive bid process
simlar toc. 7 or c. 30Bto ensure a fair and
equi tabl e contract); and,

Purchase nmade from a vendor pursuant to a contract
with the Commonweal th for the iten(s) being
pur chased.

C. Contract Amendnents

The quantity of supplies or services called for in the contract
cannot be increased by nore than 10% under an existing contract.
If nore than this anmount is required after the initial contract
has been awarded, the municipality, county or local authority
must re-advertise and award a new contract for the additional
supplies or services. Gasoline, fuel oil and road salt are the
only exceptions.

Chapter 30B contains additional requirenents for quantity
increases in contracts:

1 The unit price of the additional supplies or
services nmust be the same or less than the origina
contract price,

The procurenent officer nmust justify in witing
that the increase is necessary and, nore practical
and econom cal than awarding a new contract; and,

1 Both parties nust agree to the increase in witing.
D. Record Keepi ng Requirenents

All witten docurments required under 30B nust be nmintained for a
period of six years fromthe date of the final paynent of the
contract and nmust be avail able for public inspection.

For contracts from $1000 to | ess than $10, 000, the nunicipality
shal | keep witten records which include purchase specifications,
nanes and addresses of all persons from whom quotations were
sought and the date and anount of each quotation.

For contracts of $5000 or nore, there nust be a file for each
contract which contains all required witten docunents, including
t he executed contract and any anendnents to the contract.
E. Enforcenent Provisions
Chapter 30B prohibits bid splitting, i.e., the dividing of any
procurenent for the purpose of evading the |egal requirenents of
c. 30B. Two enforcenment provisions exist which ensure that
contracts are awarded in conpliance with the | aw

1. No paynent can be made under an invalid agreenent.
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2. Gvil penalties can be inposed for violations of
Chapter 30B.

I V. CONCLUSI ONS

Subsequent to the |local planning effort, the RFP is the major
step in leading to a contractual arrangenent between the
muni ci pality and the selected consultant. The nmunicipality,
through it's chief procurenent officer and other officials
involved in solid waste activities, need to draft its request and
eval uate proposals to obtain the best services at a reasonabl e
price. The person(s) or board overseeing the assessnent and
closure activities should understand not only the procurenent
process but also the tasks to be conducted and services and
products to be delivered under the contract.
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CHAPTER 12 PLANNI NG AND MANAG NG LANDFI LL ASSESSMENTS AND
CLOSURES

| . I NTRODUCTI ON

When conducting a landfill assessnment and subsequent cl osure,

t here are ongoi ng pl anni ng and managenent activities which a
muni ci pality must go through in order to assure a successfu
outconme. These activities can involve |arge anounts of

vol unteer and staff time working with town officials and
citizenry, DEP's Division of Solid Waste Managenent, and the
consulting firmcontracted to do the required work. Generally, a
muni ci pality which works effectively in neeting its
responsibilities will receive better results and will often save
noney over the project life.

This Chapter focuses on two areas: 1) Wirking with a community
and its local officials; and 2) Landfill assessnent and cl ean-up
pl anni ng and scheduling. This chapter should be particularly
useful to local officials and volunteers who will be undertaki ng
their first major municipal project.

1. WORKING WTH LOCAL GOVERNMENT
A. Minicipal structure

The structure of a nmunicipality wll depend on its size and

af fluence. Towns with | arge popul ations and | arge tax revenues
to draw fromw ||l have professional staff persons available to
wor k on assessnent and closure. Smaller nunicipalities may have
few, if any, paid professional staff, and will need to find other
resources to I nplenent a landfill assessnent and cl osure.

1. Key Players

For the large municipality with anple staff there are a nunber of
key players. O particular inportance will be the technical role
of the town engi neer, Departnent of Public Wrks (DPW
superintendent or other nunicipal official who will have first
hand know edge of |andfill operations and an understandi ng of
what may be required for landfill assessnment and cl osure. They
will play an inportant role in oversight of consultants hired to
conduct a landfill assessnent and/or closure. |In nost cases, a
town planner fills the coordination role, and wll be

know edgeabl e about the project scheduling, and comrunications
with [ocal officials and the citizenry. The town adm nistrator
or manager will be the key financial person. He or she will be
nost famliar with contracting requirenents, and will be the |ead
person in comruni cations with the nunicipal body.

2. Vol unt eer Recruit nent
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In small er nunicipalities |acking professional staff persons, it
will be inportant to find regional professional staff or
volunteers to fill these three key roles; technical,
coordination, and admnistrative liaisons. In nost communities
sufficient expertise is available to draw from The problemis
psuallydone of recruiting volunteers initially and keeping them
i nvol ved.

Avai l ability of volunteer staff is not necessarily tied to a
muni ci pality's size or affluence. Larger popul ations do provide
a bigger pool to draw volunteers from as do communities with a
| arge retiree popul ati on and/ or many single wage earni ng
househol ds by providing nore individuals with free tine to

vol unteer. The biggest factor, however, is the openness of the
| ocal officials to volunteer efforts, and the effectiveness with
whi ch a | ocal governnent can work with these vol unteers.

New vol unteers | ooking to give their time to an activity wll

qui ckly di scover whether their help is wanted, and how nuch

deci sion making authority they will have. A bal ance nust be
struck between giving volunteers sufficient quantity and quality
work to keep their interest, and not giving them so much that
they quickly burn out. Volunteers nust be provided sone |evel of
aut onony and deci si on nmaki ng authority or a shared deci sion
meki ng process. It is also inportant fromthe start to show the
vol unteers sone structure and organi zation, otherw se they may
drop out perceiving the project as a waste of their tine.

The project organi zers should be prepared to discuss goals and
expect ed outcones of the project, and determ ne the expectations
of others attending neetings. This will help to maxi mze the
use of people's available tinme, and help to head-off scattered
agendas from bei ng noved forward. Volunteers should | eave the
first meeting with an expectation of the tine they will need to
commt to the project, and project chairpersons should know what
tinme and activities volunteers are commtting to the project.

B. Munici pal Coordination of the Conmttee

A formal group or commttee should be established to oversee the
landfill assessment and closure. The committee nmenbership wll
consi st of the players discussed above.

1. Establishnent of the Commttee

Est abl i shment and coordination of the commttee is often carried

out by a town planner or Board of Health (BOH). These activities
will 1nclude pulling together |ocal officials or other key

pl ayers, recruiting volunteers and setting up the guidelines for

the first meeting in which the conmttee is established.

The comm ttee should operate within the framework of the
community's Integrated Solid Waste Managenent plan or program
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It should have a broad based constituency to maxi m ze
effectiveness and help in getting the project through critica
stages. It should extend the coordination process through other
solid waste activities (e.g. recycling, household hazardous waste
coll ection) ongoing within the community.

In addition to recruitnment through the public neeting process,
ot her nethods will be needed to recruit volunteers to the
commttee. Recruitnent can be done through | ocal papers, cable
tel evision, and attendance at nunicipal board neetings. It is
very useful to have people on the conmttee who are either ful
or associate nenbers of a |local board. Again, the commttee
shoul d be broad based, keeping in mnd the key roles which wll
need to be filled, and tine conmtnent which 1s avail able from
each person.

2. Docunent ation

The pl anner or BOH official should be responsible for maintaining
a paper trail which adequately docunents the deci sion making
process and the decisions which were nade. This will be

I nportant should there be a turnover of conmttee nenbers and is
useful to docunment contracting procedures. It is also inportant
to docunent the assignnent of activities and deadlines, to nake
sure that all the commttee nenbers are aware of project

m | estones and out puts to be produced.

3. Sufficiency of Resources

It is inportant that an adequate nunber of people are avail able
to forma "critical mass" for the commttee. Prior to

i npl enenti ng the assessnent and cl osure process it may be
necessary to assess the project in consideration of other
pendi ng or ongoing activities to decide if the project can be
successfully undertaken. This assessnent should be done for the
project itself and for nunicipal staff (volunteers and
professionals) who will work on the project.

To aid in making this determ nation commttee nenbers need to

| ook at other ongoing activities which they are involved in and
the time requirenents for each activity. (This will be critical
for the key players in the assessnent and cl osure process.) Once
activities and tinme requirenents are determ ned, the conmttee
can determ ne whether there are sufficient resources avail abl e
for the project. Project nanagenent software packages to aid in
the analysis including determnation of timng considerations
and tracking individual activity and tinme conmtnents are
avai |l abl e.
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[ 11. PLANNI NG AND SCHEDULI NG
A. Overview of Activities

Pl anni ng tasks begin well before the initiation of contracting or
landfill site activities. The comm ttee should remain active
until the Departnent of Environnmental Protection has signed-off
on the closure and post-closure nonitoring and uses of the
landfill. The critical tinme of |local involvenent will be during
the contracting process, but should not overshadow caref ul
preparation leading into the RFP/ RFQ process and oversi ght of the
assessnment and closure activities once a formal contractual
agreenent has been nmade between the community and consul tant.

B. Need for Public Participation and Education

I n cases involving nunicipal landfills, the community shoul d be
aware of landfill activities through board of health and

sel ectboard or town council neetings. Since the project wll
require appropriations of local funds, and possibly increased
solid waste charges to residents, it is inportant that the
communi ty understand what is going on and why. Public
information neetings and educational activities will provide a
means of establishing support for project funding and foruns for
recruitment of volunteers to serve on the assessnent and cl osure

commttee. People living in proximty to the landfill should be
sought out for the public participation process. This group wl]l
be nost directly inpacted environnentally by landfill activities.

In the Initial Site Assessnent stage, long-tine residents can be
a val uabl e source of information regarding historical use of the
facility. Frequently, the board nenbers at the tine a study was
conpleted retain copres of the study. Simlarly, other past
public officials and volunteers may be famliar wth rel ated
studi es conducted for the comunity.

The first public neeting should occur soon after the decision is
made to | ook into conducting the assessnent and closure. Few, if
any, decisions should be nade prior to opening up the process to
the public. Initial commttee formation should be an outcone of
this first public neeting.

C. Pre-Assessnent Activities

1. Conmmittee Vol unteer Rol es

Along with the professional and official roles discussed in
Section Il above, there are a nunber of key roles to be filled
ei ther by volunteers, municipal officials or professional staff.
Many of the roles discussed here may be grouped under i ndividual
persons or may be shared by a sub-comm ttee depending on the
prof essi onal s and vol unteers available to work on the project.
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These are all inportant functions which should be del egated to
commttee nenbers with the skills and inclination to carry them
out.

Committee Oficers

Preferably a nunicipal commttee should be as small as possible
wWith a chairperson (preferably co-chairs) and a recorder. The
chairperson will be responsible for conmunicati ons between
muni ci pal officials and the commttee. The chairperson wll also
oversee activities undertaken by the commttee and its sub-
commttees. The recorder's role will be to docunent the decision
maki ng process. |If the chairperson is not a local official, the
rol e should be closely coordinated wth the nunicipal official in
charge of the project.

Coor di nat or

In a busy municipality, it nmay be necessary to establish a

proj ect coordinator other than a |local planner. This person wll
coordinate activities between | ocal boards, professional staff
and the citizenry. Wen the coordination function is not part of
t he pl anni ng process, the various participants may nove in
different directions based on their perception of the process.
This problem can continue until a mlestone is mssed or until
the project starts to fall apart.

Procurenent Oficer

| f the nmunicipal procurenent officer is not a participant of the
comm ttee, then another person should parallel this function for
the coomttee. The procurenent officer will be the point person
for contracting activities.

Meeting Facilitator

A neeting facilitator plays an inportant role in nearly all
nmeetings both formal and Informal. The function of the
facilitator is to nonitor the neeting, seeing that people who
want to tal k have the opportunity, and that the neeting is not
usur ped by one individual or topic. This function may be carried
out by the commttee coordinator or chairperson. However,
espectally in nore formal settings, the function should be
separ at ed.

Public Informati on Spokesperson

A public information person serves the function of maintaining
support for the project. This may be through news articles,
talking to civic groups, municipal board neetings, schoo
activities and phone hotlines. This function is nost inportant
near town neeting appropriation tine.

Negot i at or
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A desi gnated negoti ator serves as spokesman for the commttee
when determ ning contractual details of the assessnent and
closure work. A skilled negotiator will help nmake the
contracting process nove snoothly, and the end products w ||
better neet the commttee' s needs.

D. Tim ng and Pl anni ng Consi derati ons

There are three major timng constraints. First, there are the
regul atory constraints established by the State Solid Waste
Regul ati ons. The second set of constraints conme fromthe |oca
government process. The third set are related to construction
wor k and consul tant schedul i ng.

1. Requlatory Constraints

Landfill operators are required to notify the Departnent about
their intention to close a landfill six (6) nonths before closure
takes place. Operators are also required to close landfills on a
schedul e and in accordance with negotiated Adm ni strative Consent
Orders signed with the Departnent.

Final closure plans are required to have the results of an
Initial Site Assessnent and a Scope of Wrk for a Conprehensive
Site Assessnent submtted as a part of the closure plan.

Pl anning for conpletion of the final closure plan nust allow for
the tine it will take to conplete the Initial Site Assessnent and
devel op a Scope of Wrk for the Conprehensive Site Assessnment so
that these tasks will be conpleted in tinme to be incorporated
into the final closure plan. 1In the case where an interim
closure plan is submtted the interimclosure plan nust include a
schedul e for undertaking an | SA and devel opi ng the Scope of Wrk
for the CSA.

2. Local Constraints

The maj or | ocal constraint will be the town neeting approva
process and fund allocation. Unless a Board of Health has
sufficient funds in their operating budget to conduct the
assessnent, the Board will need to request funding through the
town neeting process. This will require several nonths to
prepare and receive approval for a warrant article, and sell the
project to the public. This process will proceed nore quickly
In municipalities which have a Town Council form of governnment as
there are less formalities and shorter tine frames involved. It
may be possible to initiate the Initial Site Assessnment with

exi sting funds while gearing up for larger appropriations to

fi nance subsequent assessnent and cl osure.

3. Contracting Constraints
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The two constraints affecting contracting are the construction
season and scheduling. Seasonal variations determ ne when
monitoring wells can be installed and when they are sanpl ed.

Wl |'s cannot be installed during severe winter conditions. Once
installed they will need to be sanpled during each season in the
course of a year. In selecting a contractor to conduct the
assessnent, their availability to stay on schedul e shoul d be an
i nportant elenent of the selection criteria.

4. Schedul i ng

An ideal schedule would call for preparation of the warrant
article at least three nonths prior to the spring town neeting.
The commttee would hold informati onal sessions, prepare news
articles and flyers, and | obby for approval of the warrant
article prior to the town neeting. Follow ng approval, the
commttee would initiate the RFP/RFQ process with a July target
date for contract conpletion and conmencenent of the Initial Site
Assessnent and devel opnent of the scope of work for the

Conpr ehensi ve Site Assessnent.

This will allow for approval of the Conprehensive Site Assessnent
Scope of Wirk in early fall, and conpletion of well installation
and a first round of sanpling before the end of the construction
season. Corrective Action Alternative Analysis and O osure
Desi gn coul d be conducted the follow ng wi nter once the
assessnment is conpleted and construction of the approved cl osure
alternative could start early in the construction season.

Fundi ng for the closure design and construction would be pl aced
on the town neeting warrant for the spring followi ng initial
approval or could be appropriated at a fall special town neeting.

Shoul d this process begin with a fall appropriation of funds, the
Initial Site Assessnent woul d be conducted during the winter and
t he Conprehensive Site Assessnment would start in early to md-
spring. This would set the project back three to six nonths but
woul d still neet the conpliance schedule of the State solid waste
regul ati ons.

I V. CONCLUSI ONS

In summary, it is inportant that | ocal officials initiating a
landfill assessment and closure tap into expertise within the
community to formtheir commttee. Early on, the commttee
shoul d begin building a base of support through public

i nformati on and education. Finally, the commttee should take
the time needed to understand the project details and formulate a
plan to carry out these activities. Tinme spent in planning for
these activities wll be saved over the course of the assessnent
and cl osure process.
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CHAPTER 13 | NTEGRATED SOLI D WASTE MANAGEMENT

| . I NTRODUCTI ON

This Chapter will begin with a broad di scussion of the facets of
integrated solid waste managenent (ISWWM. It will then focus on
how landfill assessnment and closure fits into this bigger
picture. The Chapter will conclude with some suggestions for
successful inplenentation of a nunicipal integrated solid waste
managenent pl an.

1. | NTEGRATED SCLI D WASTE MANAGEMENT - As Defined by the U S.
EPA

"Integrated solid waste managenent involves using a conbination
of techniques and prograns to nanage the nunicipal waste stream
It is based on the fact that the waste streamis nmade up of

di stinct conponents that can be managed and di sposed of
separately. An integrated systemis designed to address a
speci fic set of |ocal solid waste managenent problens, and its
operation is based on | ocal resources, economcs, and

envi ronnent al inpact.”

"The idea behind ISWMis that a conbi nati on of approaches can be
used to handle targeted portions of the waste stream |nstead of
imedi ately driving the devel opnment of big facilities or setting
unrealistic recycling expectations, decision nmakers inplenent a
series of prograns each of which is designed to conplinent the
others. Source reduction, recycling, conbustion, and landfilling
can all have a positive inpact on the | ocal nunicipal waste
managenment program "

"Source reduction ..... is designed to reduce both the toxic
constituents in products and quantities of waste generat ed.
Source reduction is a front-end waste nmanagenent approach that
may occur through the design and manufacture of products and
packaging with m ni nrum vol une and toxic content, and | onger
useful life. It can be practised in the office and hone through
sel ective buying and material and product re-use.

"Recycling, including conposting ..... can reduce the depletion
of landfill space, save energy and natural resources, provide
useful products and prove econom cally beneficial.

"Conbustion (or incineration) reduces the bul k of nunicipal waste
and can provide the added benefit of energy production. State-
of -t he-art technol ogi es have greatly reduced the adverse
environnmental inpacts associated with incineration in the past.
Landfilling is necessary to manage non-recycl abl e and non-
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conbusti ble waste and is the only actual waste 'di sposal
met hod" .

A. Resource Managenent

A second aspect of ISWMis efficient utilization of nunicipal
resources including personnel and funds. Part of determ ning
the m x of waste disposal options for the community includes
devel opnment of a | SWM pl an, coordi nati on of municipal waste
staff, and establishnent of a funding nmechanismto finance | SYM
activities.

Fromthe staff perspective | SWMinvol ves coordi nation of all the
i ndi vidual s, paird and vol unteer, working on different aspects of
solid waste nmanagenent within the community. The focus shoul d be
on elimnation of duplicity of tasks and mai ntai ni ng open
conmmuni cat i ons.

By expandi ng these activities outside the nunicipal boundaries to
regi onal and private organi zations, the effectiveness of

muni ci pal | SWM can be increased. Regional collaborations can
provi de benefits to a nunicipality through econom es of scale,

for exanple, in devel oping markets for recycled goods. Burden
sharing 1s another benefit, where a group of communities share
the responsibility for the conponents of one regional | SW system
(for exanple, community A hosts the landfill, community B hosts
the recycling center, etc).

Quasi -governnental authorities can be created to oversee regi ona
solid waste managenent and inplenent |arge-scale facilities which
could not be financed by a single community. These al so provide
some insulation fromlocal politics. Table 13-1 presents sone of
the pros and cons of regional organizations.

Private/ public ventures can bring alternative approaches to
proj ect 1 nplenentation and nay provi de additional revenue for
project funding. Minicipalities should work closely with their
private haul ers, processors, secondary materials industries and
local utilities in developing an ISWM plan to fully utilize

exi sting waste nmanagenent potenti al.

[11. HOW LANDFI LL ASSESSVMENT AND CLOSURE FITS I N
A. Environnental Protection

A maj or aspect of ISWMis environnental protection. This

i ncl udes protecting community public health and safety and
protecting natural resources; 1ncluding water supplies, wetlands
and areas of critical environnental concern. Solid waste

regul ations require new sanitary landfills to be |ined and have
| eachate collection systens, to prevent pollution of groundwater
and surface water and control landfill gas. Environnental
protection has al so been the inpetus for regulations requiring
that inactive, nostly unlined, landfills undergo the assessnent
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and cl osure process.

Envi ronmental protection is the consideration by which comrercia
and industrial hazardous wastes are handl ed and di sposed of
separately from nuni ci pal waste. Likew se, househol d hazardous
wast es, including waste notor oil and car batteries should be

di sposed of separately.

Under an | SWM approach, landfilling is the end point of all fina
solid waste disposal; incinerator ash, recycling residuals; and
ot her non-reduci ble wastes. Landfill assessnent and fina
closure are, therefore, the ultinmate steps in securing the
[andfill and thus conplete the | SWM cycl e.

Failure to incorporate landfill assessnent and closure into a
muni ci pal | SWM pl an prolongs this inevitable event. 1In the

interim pollutants continue to emanate fromthe | andfil
creating greater threats to the environnment. Costs to conplete
this work increase due to inflation and further mgration of
contam nants fromthe site. Addressing assessnment and cl osure
out si de of the municipal |SWM program conplicates nanagenent of
both these activities.

B. Financing | SYM

In order to obtain funding for a new sanitary landfill, costs are
carefully calculated for all aspects of construction and
operation, including pre-construction site assessnent. The solid
waste regul ations require that an applicant proposing a new
facility determ ne and set aside funds to conduct final

assessnment and closure of the facility once it reaches its
capacity.

In determ ning revenues to be generated by the landfill, the
applicant determ nes the net anount of waste which wll be
received by the facility after subtracting estimtes for source
reduction, conposing and recycling, and disposal at conpeting
facilities. The operator then estinates devel opnent, operation,

assessnment, closure and post-closure costs. It is in this manner
that a new facility operator incorporates environnental contro
of the landfill into the | SWM process.
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This anal ysis and i ncorporation of assessnent, closure and post-
cl osure becones nore difficult for an existing landfill which no
| onger receives solid waste. The prinmary problemis that there
is less incentive to initiate the assessnent and closure as the
facility no | onger generates revenue. Regardl ess of the
landfill status, assessnent and cl osure should be factored into
the | SWM formul a, incorporating all present and future costs; it
is the true cost of integrated solid waste managenent for the
comuni ty.

Most municipalities have historically charged little or no fee

for waste disposal. Many residents have, therefore, recently
faced a dramatic rise in waste disposal costs as comunities have
swi tched over to new | ocal or regional disposal facilities. In

some i nstances, these increases have cone at a tinme when water
and sewer rates have also drastically increased. Hence, it
becones difficult for nmunicipal officials to propose additiona
assessnment rel ated increases; yet, there really aren't any other
opti ons.

Some municipalities are operating sanitary landfills which have
a few years of remaining capacity. Oficials in these

communi ties can take advantage of this capacity to raise revenues
which will help to finance assessnent and cl osure of the
landfill, and 1 nplenent other waste nanagenent alternatives under
an | SWM pl an

| V. | MPLEMENTATI ON STRATEG ES

It is critical that nmunicipal officials fornulate a plan which

i ncorporates all aspects of integrated solid waste nanagenent.

It is also critical that this plan be flexible; allow ng for

eval uation and adjustnent at regular intervals to incorporate
changes as they occur. An |ISWM plan should be inplenentation

ori ented, enphasizing how the different parts will work together,
and how they w Il becone operational.

Finally, the | SYWM pl an nust be concise. G ven budgetary
constraints in many nunicipalities, any planning process wll
need to be done primarily by in-house staff and vol unteers.
Money spent on extensive anal ysis and characterization of | ocal
solid waste trends will be noney not available for plan

i npl enentation. Were possible, nmunicipalities should work with
exi sting regional data estimates naking adjustnents as deened
appropri ate.

Local |1 SWM pl ans should al so be consistent with the Departnent's
nmost current Solid Waste Master Plan and solid waste regul ations.
These will determne, in large part, the schedule for waste
diversion fromlandfills and transfer stations.

A. Planning for the Landfill C osure

| mpl enent ation strategies for post-landfill solid waste di sposal
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shoul d be devel oped one to two years prior to ceasing di sposal of
waste in the sanitary landfill. 1In addition to the physica
solid waste disposal nechanism a community shoul d be assessing

t he added cost associated with new di sposal, recycling and
conposting and landfill assessnent and cl osure.

The primary effect of a community losing its landfill is the | oss
of low or no cost disposal of community's solid waste. The
driving question is howto raise funds for increased waste

di sposal and transportation costs. But, in order to adequately
address this problem sone thought nust be given to the entire
solid waste managenent picture. Recycling and conposing nust be
consi dered as neans to divert as nmuch of the waste stream as
possi ble fromthe disposal site. The follow ng breaks out sone
of the key questions that can help in devel oping an adequately
funded, integrated solid waste managenent plan with recycling and
conposting as conponents. A brief discussion of each critical
area is included as well as a list of the avail able options (or
choi ces) .

B. Disposal and Coll ection Systens:

A community has two options for solid waste collection after
landfill closure. The first is to construct a transfer station
for local waste collection. Fromthere, waste is then shipped to
a regional disposal facility. Mney is saved by decreased
trucki ng costs and decreased staffing for collection. However, a
community intending to construct a transfer station on the
existing landfill site should provide for the additional tine and
resources needed for the actual transfer station planning and
construction and the conplications which may arise in
integrating the transfer station into the landfill closure plan

The second option for waste disposal is curbside collection of
solid waste. This can be contracted out in its entirety as part
of a private collection/disposal contract; it can be contracted
out separately froma private disposal contract; or a community
can use its public works staff to nmanage waste col |l ection

Anot her alternative is to leave it up to the individual honeowner
to contract independently with waste haulers. A comunity taking
this approach may want to screen or otherw se |icense haul ers who
operate in their conmmunity.

Consi derati ons connected to waste hauling include how recycling
and conposing will tie into the formula. A community can have
multiple collections for solid waste, recycl ables and yard waste.
An alternative is to provide for curd-side collection of solid
waste as well as provide a drop-off center for recycl abl e
materials and yard wastes. Sonme comuni ti es have speci al

seasonal collections for yard waste and special wastes (furniture
and | arge appliances) while others provide drop-off services for
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solid waste materials but maintain a curbside collection of
recycl able materi al s.

There are many options and alternative neans of reaching the sane

results. It takes time and planning for a community to determ ne
the best approach based on past disposal practices, available
resources and citizen input. It is inportant to provide

sufficient tinme and resources to nake these decisions before
reachi ng the point where alternative waste di sposal is needed.
The follow ng section presents a |ist of choices which will help
to determ ne the best possible waste di sposal options for

i ndi vi dual conmuni ties.

Choi ce of Disposal:
I WAste to energy incinerator, or
!' Commercial landfill or regionally pooling waste stream
Wi th other communities with excess tonnage capacity in
their contracts.

Choi ce of Coll ecti on:

Cur bside - municipal or contract.

Drop-off at transfer station - nunicipal or contract.

Transportation to disposal site - scheduling special
wast e col | ecti ons.

C. Recycling and Conposi ng

When a community's solid waste begins to be disposed of at a
commercial facility, the cost/benefit of initiating recycling and
conposting prograns change drastically. The cost of trucking
materials to a regional disposal facility and the higher tip fees
at the regional facility will make it worthwhile to set up
conposi ng and recycling prograns or maximze the efficiency of

exi sting prograns.

If a community is planning to enter a |ong-termwaste di sposa
contract the tinme should be taken to project the anount of solid
waste which will be handled by the contract. Many long term
contracts hold a community |iable for maintaining a consistent

| evel of disposal and will be charged for a m ni num tonnage
regardl ess of whether it is disposed of or not. Therefore, it is
inmportant to factor in projected tonnage that can be recycled or
conpost ed.

Choi ce of Recycling and Conposting Coll ection Methods
I Drop-off,
I Selective curbside, or
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I Full curbside.

A municipality can inprove its drop-off progranms by hiring staff
to oversee and publicize the program Attended drop-off
facilities will produce better prepared recycl abl es and cl eaner
yardwaste. The nore hours these facilities are open and the nore
| ocations that are offered, the higher the participation rate
fromthe nunicipality. |[If the drop-off cannot be attended full-
time, the municipality can utilize internedi ate containers
(barrels) to be sorted by an attendant at the end of the day.

Cur bsi de recycling or conposing collection will always increase
participation and waste diversion. |n order to renove nmany of
the financial obstacles of a full curbside program cities and
towns can consider a selective curbside programwhere only one
itemmaterial is collected (e.g. newspapers only - sinple and
requi res no special vehicles, and can be delivered to any nunber
of waste paper dealer in the state).

A municipality can then add materials to increase to a full

cur bsi de program w t hout necessarily conprom sing on cost.

Pl astic bottles, steel cans, cardboard and alum num along wth
newspaper, can be collected in an ordinary packer truck and
sorted "dunp and pick". Pilot prograns can be used to test the
curbside prograns for different materials, frequencies and

nei ghborhoods. As Materials Recycling Facilities (MRFs) are
constructed across the state, full curbside recycling prograns
wi || becone nore affordable.

Leaf and yard waste, paper, paperboard and food waste can be
conpost ed (al though paper may be nore appropriately recycled).
Sewage sludge can al so be conposted with organic solid wastes. A
community may target organic wastes for collection and conposting
either at an appropriate nmunicipal facility or commercia
facility. Many communities already collect and conpost |eaf and
yard waste. Wile |leaf and yard waste conposting is a relatively
| ow cost and | ow | evel technol ogy option, conposting other
organi ¢ wastes are likely to involve nore sophisticated

t echnol ogy and hi gher costs and may be nore appropriate on a

regi onal scale.

D. Solid Waste Financi ng and Accounti ng

Chapters Nine and Ten of this Manual contain nore detail ed
information on solid waste costs, financing and accounting

met hods. Chapter Twel ve of Decision-Makers GQuide to Solid Waste
Managenent , published by the USEPA and listed in the reference

al so discusses this information. An analysis of these factors is
integral to solid waste planning and deci si on maki ng.

Choi ce of Funding

I Tax |evy,
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I Fees, or

! Leaving residents to arrange for collection and
di sposal thensel ves.

Choi ce of Accounting
I Ceneral fund, or

I Enterprise fund accounting.

V. CONCLUSI ON

The tinme involved in working through all of the factors di scussed
above shoul d not be underestimated. They will require
substantial tine to fornmulate and work through. In planning for
t he assessnent and closure of a landfill, it should be realized
t hat pl anning and budgeting for a new solid waste managenent
systemw ||l be as tinme and resource intensive an undertaking as

t he assessnment and cl osure process.
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PART |11. APPENDI CES

The Appendi x has been revised again in 1996 to reflect changes in
ot her sections of the Manual. Sone changes were nmade in Appendi X
C, Qutline for Solid Waste Site Assessnent, in order to clarify

i ssues raised by individuals working extensively in |landfil

assessnment. The landfill gas screening questionaire introduced
in the last version as Attachnment B to Appendi x C has been
elimnited in this version. . Appendix E, Mdel Request for

Proposals is alnost conpletely new An attenpt was nmade to nore
fully describe the requirenents for an RFP/Q in four separate
sections. Appendix F, Miunicpal Fee Prograns has al so been
revised. Appendix H has al so been revised to describe the
current process to obtain AGS nmaps directly fromthe A@S Unit at
ECEA. In addition, a sanple formto obtain A S maps is included
for copying for use to obtain maps.



APPENDI X A. COMMONLY USED CQA TESTS AND MONI TORI NG PROCEDURES
FOR SOLI D WASTE LANDFI LL CONSTRUCTI ON

Mat eri al
Ref erence St andard

Par anet er

Commonl y Used

Test Met hod

Soils
D 2488
D 2216
D 3017
AASHTO T217

D 1556
D 2167
D 2922
D 2937

D 422

D 422

D 423
D 424

D 698
D 1557

ACCE Tri axi al

D 3385

Federal Bentonite,
1983

Federal Bentonite,

1983

Fl exi bl e Geonenbr anes

CPE and CSPE

D 751

(reinforced)

D 751

D 751
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(bservation

Wat er Cont ent

Unit Weight-
Density
(Field Methods)

Particl e-size

Anal ysi s

Liquid Linit

Plastic Limt

Laborat ory Conpacti on

Permeabi lity
(Laborat ory)

Permeabi lity

(Fi el d)

Cati on Exchange
Capacity

Thi ckness (overal |)

Breaki ng Strength

Tear Strength

Pl'y Adhesion

Vi sual / Manual

St andard Oven-dryi ng
St andard Nucl ear Gage
Cal ci um Car bi de ( Speedy)

St andard Sand Cone

St andard Water Bal | oon
St andard Nucl ear Gage
Standard Drive Cylinder

Standard Si eve Met hod

(+200 fraction)
St andard Hydroneter Method

(-200 fraction)
Standard Mul tipoi nt Met hod

St andard Met hod

St andard Proctor

Modi fi ed Proctor

Fi xed-wval | Met hod
Fl exi bl e-Wal | or Tri axi al

met hod

Cell Method
Double Ring Infiltrometer

Drum Test

Met hyl ene Bl ue Test

Grab Method A ( CSPE)

Tongue Tear Method B*

Machi ne Met hod, Type A

Lf Tech Qui dance Manual

ASTM

ASTM
ASTM

ASTM
ASTM
ASTM
ASTM

ASTM

ASTM

ASTM
ASTM
ASTM

ASTM

e.g
cell

ASTM

ASTM
ASTM
ASTM
ASTM
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D 413

D mensi onal Stability 212 °F, 1 hr ASTM
D 1204

Bonded Seam Strength G ab Met hod A* ASTM
D 751

Peel Adhesion 180 degree peel, 2 inch/mn ASTM
D 413
HDPE and PVC Thi ckness Para. 8.1.3 ASTM
D 1593
(non-reinforced)

M ni mum Tensi |l e HDPE ASTM
D 638

Properties

PVC (Method A or B) ASTM

D 882

(1 inch wide)
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Commonl y Used

Mat eri al Par anet er Test Met hod
Ref erence Standard
HDPE and PVC Tear Resistance DeC ASTM
D 1004
(non-rei nforced)
(cont.) Di mensi onal Stability 212 °F, 15 nmin ASTM
D 1204
Bonded Seam Strength Met hod A or B* ASTM
D 3083
Peel Adhesi on Peel 180 degree peel 2 inch mn* ASTM
D 413
Ceotextil es Permittivity ASTM
D 4491
Appar ent Qpening Size --- ASTM
D 4751
G adient Ratio CwW
02215
Long- Ter m Fl ow GRl -
Gr1l
Thi ckness ASTM
D 1777
Tensile Properties G ab Method ASTM
D 1682
Tear Strength --- ASTM
D 1117
ASTM
D 2263
Burst Strength Di aphragm ASTM
D 3786
ASTM
D 774
Punct ure Resi stance Tensi on Machi ne ASTM
D 751
ASTM
D 3787
Pi pe Leakage
non- pressure pipe Low Pressure Air
WSDOT/ APVWA
Sections 7-04
or
7-17
Pressure pipe Hydrostatic
WSDOT/ APVWA
Section 7-11
Concrete Structures Sanpling fresh concrete --- ASTM
C 172
Consi st ency --- ASTM
C 143
Maki ng and curing --- ASTM
Cc 31
concrete test specinens
Unit weight, yield and --- ASTM
C 138
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air content

Foundati on Removal of unsuitable Qoservation NA
material s
Proof rolling of subgrade Observation NA
Filling of fissures or Qoservation NA
voi ds
Conpaction of soil (See | owpermeability
backfill soi |l |iner conponent)
Surface finishing Ooservation NA
Sterilization Supplier's certification NA

and observation

Sl ope Sur veyi ng NA
Dept h of excavation Sur veyi ng NA
Seepage Ooservation NA

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual Page A-4



Mat eri al
Ref erence St andard

Par anet er

Commonl y Used

Test Met hod

Foundation (cont.)
D 2488

D 422
D 4318

D 2487

D 3441

D 2573

Hor sl ev, 1943
Lanz, 1968

530 (U. S. Dept of

Arny, 1971)

D 2166
D 2850

D 1633

Di kes

conponent)

conponent)

Low perneability
soi |l liner

D 2488

D 422
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Soil type (index

properties)

Cohesi ve soil

consi stency (field)

Strength (1 aboratory)

Di ke sl opes
Di ke di mensi ons

Conpact ed soi |

Dr ai nage system

Erosi on control neasures

Cover age

Thi ckness

C od size

Tying together of lifts
Sl ope

Installation of
protective cover

Soi |l type (index

properties)

Vi sual manual procedure ASTM
Particle size analysis ASTM
Atterberg linmts ASTM
Soi|l classification ASTM
Penetration tests ASTM
Fi el d vane shear test ASTM
Hand penetroneter

Handhel d torvane

Fi el d expedi ent unconfirned T™ 5-
conpr essi on

Unconfi ned conpressive strength  ASTM
Triaxial conpression ASTM
Unconfined conpressive strength ASTM
for soil-cenent

Surveyi ng NA
Surveyi ng; observations NA

(See | owperneability

soil liner conponent)

(See | eachate collection system

(See cover system

Goservation

Surveyi ng; neasur enent
Goservation
Goservation

Surveyi ng

(bservation

Vi sual - manual procedure

Particle size analysis

Lf Tech Qui dance Manual
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D 4318

D 2487

D 2216

D 3017

AASHTO T 217

Spi gol on & Kel | ey

(1984)

D 2922
D 1556
D 2167

D 2937

D 698
D 1557

D 558

Moi st ure cont ent

I n-place density

Moi st ure-density

rel ations

Atterberg limts

Soil classification

Oven-dry net hod

Nucl ear rmet hod

Cal ci um car bi de (speedy)
Frying pan (al cohol or

gas burner)

Nucl ear net hods
Sand cone
Rubber bal | oon

Drive cylinder

St andard proctor
Modi fi ed proctor

Soi |l -cement M D test

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

SWM D: 001- 91- G Rev. 5/ 97
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Conmonl y Used
Mat eri al Par anet er Test Met hod
Ref erence St andard

Low perneability Strength (Il aboratory) Unconfirmed conpressive strength ASTM
D 2166
soil liner (cont.) Triaxi al conpression ASTM
D 2850
Unconfirmed conpressive strength ASTM
D 1633
for soil-cenent
Cohesi ve soil consistency Penetration tests ASTM
D 3441
(field) Fi el d vane shear test ASTM
D 2573

Hand penetroneter
Hor sl ev, 1943

Handhel d torvane
Lanz, 1968

Fi el d expedi ent unconfined TM 5-530
(U S. Dept of

conpr essi on

Arny, 1971)
Pernmeability Fi xed wal | EPA,
1983 SW 870
(1 aboratory) Fl exi bl e wal |
Daniel et al, 1984
Daniel et al, 1985
SW
846 Met hod 9100
( EPA,
1984)
Perneability (field) Large di ameter single-ring Day

and Daniel, 1985

infiltroneter

Sai - Anderson infiltroneter
Anderson et al, 1984

Susceptibility to frost Susceptibility classification
Chanberlin, 1981
damage Soi | -cenent freeze-thaw test ASTM
D 560
Vol une change Consol i donet er (undi sturbed or
Hol tz, 1965
or renol ded sanpl e)
Soi | -cenent wet-dry test ASTM
D 559
Soi | -cenent freeze-thaw test ASTM
D 560
Fl exi bl e menbrane liners Thi ckness Thi ckness of unreinforced plastic ASTM
D 1593
sheeting (paragraph 8.1.3, dead-
wei ght net hod--specifications for
nonrigid vinyl chloride plastic
sheet i ng)
Thi ckness of reinforced plastic ASTM
D 751
(testing coated fabrics)
Tensil e properties Tensile properties of rigid ASTM
D 638

thick plastic sheeting (stand-
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D 751

D 882

Tear strength
D 751

D 1004

ard test for tensile properties
of plastics)

Tensile properties of reinforced ASTM

pl astic sheeting (G ab nethod
A--testing coated fabrics)

Tensile properties of thin ASTM

pl astic sheeting

Tear strength of reinforced ASTM

pl astic sheeting (nodified
tongue tear method B--testing
coated fabrics)

Tear strength of plastic sheeting ASTM
(Die CG-test nmethod for initial

tear resistance of plastic film
and sheeti ng)
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Mat eri al
Ref erence St andard

Par anet er

Commonl y Used

Test Met hod

Fl exi bl e nenbrane |iners
(cont.)

D 413

D 4437

D 751

D 3083

Leachate coll ection system

Granul ar drai nage and
filter layers

D 2488
D 422

D 2487

D 2922
D 1556

D 2167

D 2434

Synt hetic drai nage and
filter layers

SWM D: 001- 91- G Rev. 5/ 97

Bondi ng material s
Bondi ng equi pnent
Handl i ng and storage

Seami ng

Seal i ng around
penetrations

Anchori ng
Cover age

Installation of upper
beddi ng | ayer

Thi ckness
Cover age

Soi |l type

Density

Permeabi lity (I aboratory)

Material type

Handl i ng and Storage

Manuf acturer's certification
Manuf acturer's certification
Observation

Pl'y adhesion of reinforced
synthetic menbranes, bonded

seam strength in peel (machine
met hod, Type A test methods for

rubber properties, adhesion to
flexible substrate)

Bonded seam strength in shear of

reinforced plastic sheeting

(rmodi fied grab method A--testing

coated fabrics)

Bonded seam strength in shear of

unrei nforced plastic sheeting
(rodi fi ed)

Cbservation

Cbservation
Cbservation

Cbservation

Surveyi ng; neasurement
Goservation

Vi sual - manual procedure
Particle size anal ysis

Soil classification

Nucl ear net hods
Sand cone

Rubber bal | oon

Const ant head

Manuf acturer's certification

Cbservation

Lf Tech Qui dance Manual
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NA

ASTM
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g

ASTM
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ASTM
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Cover age bservation NA
Overl ap bservation NA
Fol ds and wri nkl es Coservation NA
Tenporary anchoring bservation NA

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual Page A-10



Mat eri al
Ref erence St andard

Par anet er

Commonl y Used

Test Met hod

Synt heti c drai nage and

(1984)

filter layers

(1984)

(1984)

(1984)

(1984)

(1984)

(1984)

(1984)

type Manuf acturer's certification
Handl i ng and storage
Location
Layout
Oientation of
perforations
Jointing

1 Solid pressure pipe
4, AWM C600

Cast-i n-place concrete
C 172

structures

C 143

Cc 31

C 231

C 138

El ectrical and
mechani cal equi pnent

SWM D: 001- 91- G Rev. 5/ 97

Ceotextile properties

! Perforated pipe

Sanpl i ng

Consi st ency

Conpr essi ve

Air content

Unit weight
air content

Form work i

strength

, yield and

nspection

Equi pment type

Material ty

Qperation

El ectri cal

pe

connecti ons

Tensil e strength

Puncture or burst resistance
Tear resistance

Flexibility

Qut door weat herability

Short-term chem cal resistance

Fabric perneability
Percent open area

Pi pes

NA

Ghservation
Surveyi ng
Surveyi ng

(bservation

Hydrostati c pressure test

observation

Sanpl ing fresh concrete

Hor z

Hor z

Hor z

Hor z

Hor z

Hor z

Hor z

Hor z

Mat eri al

£ £ 5 %

Section

NA

ASTM

Slump of portland cenent concrete ASTM

Maki ng, curing, and testing
concrete speci nens

Pressure net hod

Gravinetric nethod

(bservation
Manuf acturer's certification
Manuf acturer's certification

As per manufacturer's
instructions

As per manufacturer's
instructions

Lf Tech Qui dance Manual
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I nsul ation As per manufacturer's NA
instructions

G oundi ng As per manufacturer's NA
instructions

Cover system

Cover foundation Wast e pl acenent records/ bservation NA
wast e pl acenent process

Soi | backfill (See foundation component)
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Mat eri al
Ref erence St andard

Par anet er

Commonl y Used

Test Met hod

Low perneability
soil barrier

Fl exi bl e nmenbr ane
barrier

Beddi ng | ayer

Dr ai nage and gas
venting | ayers

Topsoil and vegetation

(erosion contro
measur es)

Page, 1982

Page, 1982

conponent)

(See |l owperneability soil

|I'i ner conponent)

(See flexible menbrane |iner conmponent)

(See flexible menbrane |iner conponent)

(See | eachate coll ection system conponent)

Thi ckness
Sl ope
Cover age

Nutrient content

Soil pH
Soil type; noisture
cont ent

Veget ation type

Seeding tine

Sur veyi ng
Sur veyi ng
oservati ons

Vari ous procedures

Soil pH, line requirenent

(See | owperneability soil liner

Supplier's certification
observati ons

Supplier's recomendati ons
observations

£

* Test nethod as nodified

SWM D: 001- 91- G Rev. 5/ 97
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APPENDI X B. LANDFI LL PLAN SUBM TTAL CHECKLI STS

. SITE PLAN

The Site Plan shall consist of a locus and site plan providing the
follow ng information:

A) Locus Pl an

1. On USGS Topo or equival ent

2. North arrow and ot her geodetic contro

3. Public water supply well win 15,000 feet,

(a) Zone |l (or |IWPA) established

4. Airport runways win 10, 000 feet

(a) Runway | ength <4000 feet win 5, 000 feet of
| andfill

(b) Runway | ength >4000 feet or known to be used
by jets win 10,000 feet of l|andfill

5. Site assigned area

6. ldentify public surface water supplies win 15, 000
f eet

7. Areas of Critical Environmental Concern

B) Site Plan

1. Scale 1:2400 to 1:4800
(1"=200'" to 1"=400")

2. Topography for landfill and | ocal region

(a) Contour interval < =5 feet

3. North arrow, bench marks and ot her geodetic
cont r ol

4. Boundaries and acreage of the site and the
boundari es of the landfilling operation on the
site

5. Property boundary

(a) >100 feet fromrefuse

6. Site assigned boundary (if different from property
boundary)

(a) Property contained win

7. Existing residential et al buildings

(a) >500 feet fromrefuse
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8. O her existing buildings

9. The location and identification of adjoining and
ot her residential, comercial and industrial
property within 1000 feet of the property boundary

10. Land use map of zoning for a one-half nmle
radi us around the | andfil

11. Surface water supply

(a) > 2500 feet fromrefuse in downgradi ent
position

(b) > 500 feet fromrefuse in upgradient
position

12. Wetlands, flood plains, other areas protected
under c. 131, s.40

(a) Wetlands > 100 feet fromrefuse

(b) Filling of flood plain

13. Surface Water

(a) > 250 feet from perenni al watercourse

(b) Does perennial watercourse draw to surface
water drinking supply <1 mile fromlandfil

(c) > 250 feet fromlake, pond or navigable
river

14. Private water supply wells

(a) > 500 feet fromrefuse

(b) The location of all private drinking
water wells within one-half mle of the
boundari es of the |andfil

15. Zone Il (or |WPA)

(a) Is it identified

(b) Refuse win zone

16. Areas of Critical Environnmental Concern

(a) Refuse win area

17. Proposed buil dings, roads and appurtenant works

18. Proposed | eachate treatnment facility

19. Proposed gas treatnent facility

20. Proposed stormrun-off discharges and sedi nent
control basins
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21. Proposed | eachate di scharge points

22. Proposed groundwater discharges

23. Hot | oad area

24. Fire hydrants and other sources of water for fire
protection

25. The location and el evations of all existing
nonitoring devices or surface water nonitoring
|l ocations. This includes groundwater nonitoring
well's, piezoneters, |lysimeters or other nonitoring
devi ces.

26. Sanitary facility location(s)

27. Adnministrative office |ocation

28. The location of all soil borings, excavations and
test pits

29. The location of all on-site borrow sources

30. The locations of all existing and proposed
utilities (including power lines), structures
(including fences and gates) and roads

31. Locations of permanent bench marks

32. Registered Professional Engi neer stanp

(Property line shall be shown on the plan and stanped
by a Massachusetts Regi stered Professional Land
Surveyor)

1. DESI GN PLAN

The design plan shall contain an engineering report, engineering
drawi ngs and pl ans sheets, a construction plan, a Q¥ QC plan and desi gn
and construction technical specifications.

A) Engi neering Report

The engi neering report should provide a narrative detailing the engineering
basis for the proposed design. This should include site history, engineering
assunptions, design cal culations, and references. The report should incl ude,
but not be linted to:

1. Site description

2. Site history

3. Description of region

4. Facility description

(a) Total site area

(b) Assigned area

(c) Refuse disposal area
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SWM D: 001- 91- G Rev. 5/ 97

(d) Average daily tonnage
(e) Peak daily tonnage
(f) Days of operation
(g) Weekly tonnage
(h) Hours of operation
(i) Service community
(j) Site owner
(k) Permttee/applicant
(1) Operator
(m Waste types
(n) Auxiliary operations
(1) Recycling
(2) Conposting
(3) Gther (specify):
5. General operating procedures
(a) Sequence of operation
(b) Auxiliary activities
(c) Special wastes
6. Construction sequence
7. Location of water supply of fire contro
8. Specifications, operation equipnment
9. Capacity and life expectancy of
(a) Each phase
(b) Entire facility
10. Leachate nanagenent
(a) Efficiency of liner
(b) Quantity of leachate
11. Gas nmanagenent
(a) Types and quantity of gas generated
(b) Control strategy

12. Water managenent

Lf Tech Qui dance Manual
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(a) Run-off / Run-on

(b) Precipitation / Infiltration

13. Stability analysis

(a) Foundation soils

(b) Slope stability

(c) Soil-nmenbrane-geotextile stability

B) Engi neering Drawi ngs and Pl an Sheets

Scherati c draw ngs, maps or plan sheets which delineate in plan and in
detail ed cross-sectional view which include:

1. The existing conditions of the proposed |andfill
site showing all subsurface exploration points and
results

2. The final elevations of any excavations show ng
all grades of the liner and the subgrade

3. The internediate and final elevations of the
| andfill

4. The | eachate collection system showi ng all grades
of the collection pipes, drainage |ayer,
manhol e/ cl ean-out risers and sunps

5. Al berns, dikes, ditches, swales, or other
protection devices needed to divert or collect
surface water run-on or run-off

6. The systemto be utilized for venting and
noni toring the gasses generated within the
landfill and, if applicable, frombeneath the
l'iner

7. The final elevations and grades of the final cover
i ncludi ng the subgrade for the inpervious cap, the
drai nage | ayer and vegetative |ayer

8. Al grades of the | eachate treatnment and di sposal
systens including the | eachate renpval pipes,
treatment or pre-treatnent ponds or storage
facilities

9. Al proposed | andscapi ng and screeni ng techni ques
to be utilized to mnimze the visual inpact of
the landfill

10. North arrow bench narks and ot her geodetic contro

11. Existing contours

(a) 2 foot contours

12. Existing subsurface geol ogy
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Exi sting peak ground water table
Ground water control system

Access roadways

Bui | di ngs, wei ghing scal es and ot her appurtenant

wor ks

Facility utilities

Facilities for recycling, conposting, etc.
Facilities for "Special Wastes"
Landscapi ng for buffer zones, etc.

Site access contro

Speci al provisions to neet site assignnent
provi si ons

Operati ng sequence pl ans
Daily cover storage area

Pr of essi onal Engi neer's stanp

Addi ti onal drawi ngs or detailed diagrans on a scale of 1:40 show ng the
construction specifications of:

C) Construction Report

A description of the genera

SWM D: 001- 91- G Rev. 5/ 97

1.

2

10.

11.

12.

13.

The subgrade

The liner and/or any cut-off wall

The drai nage | ayer

The coll ection pipes

The inlet/outlet structures

Manhol es, sunps, punps and punp stations

The | eachat e storage tanks

The | eachate treatnent inmpoundnents or tanks

The | eachat e di sposal systems and treat nent
systens, if applicable

Gas vents, mani folds and punp stations
Moni tori ng wel | s/ devi ces
Sur face drai nage and erosion controls

The landfill cap and final cover

installation nmethods and procedures for

Lf Tech Qui dance Manual
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construction of the facility including materials required, equipnent utilized
and scheduling of construction events and phases. To ensure that the
construction requirenments of the regulations are properly inplenented, the
description should include a discussion of installation of the follow ng:

1. The subgrades

2. lInperneable | ayers construction

(a) Materials testing requirenent

(b) Pl acenent requirenment

3. The drainage | ayer

4. The drai nage coll ection pipes

5. The inlet/outlet structures

6. Manhol es, sunps, punps and punp stations

7. The leachate storage tanks

8. The leachate treatnent inmpoundnents or tanks

9. The leachate disposal systens, punp stations and
treatnent systens, if applicable

10. Gas vents, nanifolds and punp stations

11. Monitoring well s/ devices

12. Surface drainage and erosion controls

13. Final cover

14. Construction schedul e

15. Structures

(a) Scal e house

(b) Equi prent shel ter

(c) Oher

D) QA QC PLAN

A Quality Assurance/ Quality Control (QA QC) Plan should be included as part of
the design plan. The QA/ QC plan should outline the observations and tests to
be used to ensure that construction of the landfill nmeets or exceeds al

design criteria, plans and specifications. The QN QC plan shall be the basis
for the construction certification of the facility. The Q¥ QC Pl an incl udes

t he foll ow ng:

1. ldentity and qualifications of professiona
engi neer responsi ble for construction
certification

2. ldentity and qualifications of the person(s)
responsi bl e for overseeing the Q¥ QC program
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3. ldentity and qualifications of installers of
groundwat er protection, final cover systens, or
ot her conponents

4. Testing and nonitoring protocols including
checklists of testing requirement for each
[ andfill conponent

5. Discussion of how construction QC inspections will
be perfornmed

6. Location, availability, applicability and
calibration of test facilities and equi pnent -
both field and | ab

7. Procedure for observing and testing the borrow
source for soil liner and nmenbrane |iner

8. Procedures for review ng inspection test results
and | aboratory field sanpling and testing results

9. Actions to be taken to repair or replace the |iner
or cap should deficiencies in liner or cap
construction be identified, including who is to be
notified and in what manner

10. Reporting procedures for all inspection and
testing data.

E) Design and Construction Technical Specifications

The Design and Construction Technical Specifications shall include the
requirements for materials selection and testing and provide specific and
conpr ehensi ve construction nmethods requirenents for materials placenent for
all landfill conponents. The technical specifications shall include, but not
be limted to:

1. Goundwater protection systens

2. Environnental nonitoring systens

3. Final cover systens

4., Stormwater contro

5. Erosion control during construction

6. Construction worker safety and health

[11. OPERATI ON and MAI NTENANCE PLAN

The purpose of the Operation and Mai ntenance (O&VW Plan is to describe

nmet hods, techni ques and equi pnent that will be necessary to properly operate
the landfill in conpliance with regulations. The O&M plan consists, in part,
of a narrative of the nmethods and schedule of landfilling activities and the

proposed engi neering techni ques and nmajor types of equipnent to be used in
landfilling activities.

A) General
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The narrative should include a description of the procedures and practices for
operation, use and mai ntenance of all conponents of the landfill including:

1. Ditches, swal es, detention basins and ot her
dr ai nage controls

2. Borrow pits, soil storage and handling areas and
structures

3. Scales and weigh station, if required

4. Water and air pollution control facilities

5. Equi pnrent storage and mai ntenance buil di ngs, and
ot her buil di ngs

6. Access roads

7. Facility security

8. G oundwater, surface water and gas nonitoring
syst ens

9. Waste handling equi pnent

10. Waste handling and covering, which shall include:

(a) Waste unl oadi ng, spreading, conpacting, and
covering operations

(b) The frequencies of placenent of daily,
i nternmedi ate and final cover

(c) Cover materials to be utilized, including
estimated vol unmes required (show daily,

i nternedi ate, and final cover cal cul ations) and
their sources and availability

11. Stormwater, soil erosion, and sedi nentation
control s

12. Gas nonitoring and control of the nmigration of
expl osi ve gasses

14. Control of vectors

15. The structures and procedures to be used in
controlling and collecting litter

16. Dust control neasures to be taken and when they
woul d be i npl enment ed

17. Bird hazard control neasures

18. Cell, lift and phase devel opnent

19. Special waste handling

B) Waste Control
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C) Leachat e Managenent

D) Staffing

Pl an

1.

A staffing plan shal

personnel required to

1.

2

10.

11.

E) | nspection & Mii ntenance

Oper ating procedures for conplying with wastes
banned pursuant to 310 CMR 19.017, Waste Contro

Leachate coll ection and transportation system
cl ean-out and mai nt enance

Treatnent facility nmaintenance
Hol di ng tanks inspection and nai nt enance

Leachat e di sposal contracts

be included which indicates the nunber of
operate the facility, taking into consideration

The type of facility
The size of the facility
The safety requirenents of the facility

The past history and present operation of the
facility

The scope of the proposed operation

The nunber of operational days per week

The nunber of operational hours per day

The nunber of shifts per day, if applicable

The required nunber of personnel per day or shift
Emer gency personnel coverage of operations

Activities which would require specially trained
per sonne

An inspection and nai ntenance plan shall be included which shal
include, at a minimum a witten schedule for regular inspection and

reporting of:

SWM D: 001- 91- G Rev. 5/ 97

Landfill operations

Envi ronnmental nonitoring systens

Envi ronnmental control systens including
operational and structural equi pment such as
scal es, di kes, berns, punps, |eachate collection
systens and on-site treatnent systens

Al'l slopes, elevations and remai ning capacity.
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F) Safety

A facility safety plan shall be included which explains the energency
procedures, hazard prevention procedures and energency equi pment to be
avai l abl e, and from where such aid and equi pnent will come in the event
of a fire, explosion or release of materials to the air, water or soi
of the Conmonweal th that could threaten public health, safety or the
environment. The facility safety plan for a landfill shoul d include

1. Fire control plan

(a) Certified by local fire departnent or
i ndependent licensed fire consultant

2. Hazardous waste contingency plan

(a) Inspection, detection and excl usion of
hazar dous wast e

3. Accident prevention and safety

4. Hot | oads

5. Spills of oil or other hazardous materia

6. Expl osions

G Environnental nonitoring
An environnmental nonitoring plan that includes:

1. A surface water and groundwater sanpling and
anal ysis plan, based upon the results of the
hydr ogeol ogi cal study specified in 310 CWR
19.105(4), which will ensure the accurate
representation of surface and ground water quality
at the upgradi ent and downgradi ent sanpling
points. At a mininmm this plan shall address:

(a) Sanple collection

(b) Sanpl e preservation and shi prent

(c) Analytical procedures

(d) Chain of custody contro

(e) Analytical QN QC

2. An air nonitoring plan which established the
frequency and extent of sanpling and anal ysis for
expl osive gasses and air quality

H) Recycling Plan

1. Tracking and reporting systemto verify conpliance
with recycling requirenents

I'V. CONCEPTUAL CLOSURE and POST- CLOSURE PLAN

The purpose of the closure and post-closure is to indicate how the |andfill
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or phases of the landfill, will be closed, when each phase will close, and the
schedul e for post-closure mai ntenance and nonitoring activities. The plan
shoul d al so address the landfill assessment requirenments and any post-closure
uses planned for the facility.

A) Information concerning closure activities should include:
1. Narrative description of activities necessary to

cl ose, cap and secure the landfill at any point
during its operating life

2. A schedule for conpletion and cl osure of each
phase of the landfill where landfill devel opnent
is to proceed by a phased devel opnent, or for
conmpl etion and closure of the entire | andfil

3. The closure elevation of each phase of the
landfill

4. An estimate of the final closure date for the
entire facility

5. A description of how the cap on adjoi ni ng phases
will be tied together

6. Cost estimate for closure including projection of
cost to proposed closure date

7. Landfill assessnment requirenents. Proposed
schedul e and nethod of conpleting the initial site
assessnent, conprehensive site assessnent,
corrective action analysis and corrective action
design (final closure plans)

8. Post-closure inspections, nonitoring and
mai nt enance of:

(a) Final cover including erosion,
settlenment, and corrective action

(b) Leachate collection system

(c) Environnmental nonitoring system

(d) Gas control system

9. Post closure funding

10. Reporting requirenents

(a) Mninumevery two years
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APPENDI X C. OUTLI NE FOR SCLI D WASTE SI TE ASSESSMENT

OUTLI NE FOR SOLI D WASTE SI TE ASSESSMENT

PURPOSE OF LANDFILL SITE ASSESSMENTS: Landfill assessments are necessary to
determ ne the nature and extent of any contami nation fromthe landfill and the
potential effect of such contanmination on public health, safety or the
environment. Landfill assessments are required by the Solid Waste Managenent
Facility Regul ations, 310 CVMR 19.000, to be conpleted under the foll ow ng

ci rcunst ances:

Prior to final closure of the landfill

When groundwat er nonitoring reveal s exceedances of the MCLs

When gas nmonitoring indicates that gas concentrations exceed 10%
of the Lower Explosive Lint (LEL)

1 Where a secondary | eachate collection or | eak detection system

i ndicates that the quantity of |eachate collected exceeds design
| eakage rates

At other tines as deternmined by the Departnent to assess potenti al
threats to public health, safety or the environnent.

USE OF THI S GUI DANCE DOCUMENT: This gui dance docunent should be used to
devel op a site-specific plan to fully characterize a solid waste landfill
Thi s guidance outlines specific technical requirements and is intended to
anplify the landfill assessment regulatory requirenents of the Solid Waste
Managenent Facility Regul ations at 310 CWVR 19. 150.

A landfill assessment nust sunmarize site history, deternine the lateral and
vertical extent of refuse in the landfill and evaluate its existing and
potential inpact on public health, safety and the environnent.

SOLI D WASTE LANDFI LL ASSESSMENT PROCESS

Landfill assessnents are required to be conducted in three phases:

1. Initial Site Assessnent (I1SA). Existing historical and descriptive
information on the site and its i medi ate surroundings is collected and
used for preparation of a site specific scope of work for the second
phase or Conprehensive Site Assessnment. Two copies of an | SA sumary
report and scope of work for the CSA nust be submitted to the applicable
regional office of the Departnent for review and approval.

2. Comprehensive Site Assessment (CSA). Environnental data are
collected, interpreted and evaluated to qualitatively assess the risk
posed to the public health, safety and the environnment. A quantitative
risk assessnent nmay be required if necessary. Two copies of the CSA
report must be subnmitted to the applicable regional office of the
Departnent for review and approval. \Were required, follow ng the
Departnent's approval of the conpleted CSA report a scope of work for
the third phase of assessnent, Corrective Action Alternatives Analysis,
must be devel oped and subnmitted to the applicable regional office of the
Depart nent .

3. Corrective Action Alternatives Analysis (CAAA). The feasibility of
i mpl ementing a range of alternatives for site closure and renediation is
determ ned. A standard cap as described in the regulations at 310 CMR
19.112 must be devel oped as one alternative to serve as a basis for
conpari son.
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Application Form
An application formnust be included with all report submttals:

BWP SW 12 | SA/ CSA Scope,

BWP SW 23 CSA Revi ew,

BWP SW24 Closure Alternative Anal ysis,
BWP SW 25 Corrective Action Design.

Additionally, an original DEP Transmittal Form (no copies) nust be
included with the application formand report submttal.

SI TE ASSESSMENT CHECKLI STS: To ensure the preparer that an Initial Site
Assessment (I SA), Conprehensive Site Assessnent Scope of Wrk (CSA Scope) and
Conprehensive Site Assessnent reports contain the basic information required
for each report, checklists have been provided imediately after each outline
whi ch follow.

The Departnent will not accept a Conprehensive Site Assessnment (CSA) report

until the Initial Site Assessnent (ISA) and Conprehensive Site Assessnent
Scope of Work (CSA Scope) have been approved.
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OUTLINE FOR | SA

TASK 1.1 BACKGROUND | NFORMATI ON

A) The report should include, but not be linmted to, the foll ow ng
i nformation:
1. Owner,
2. Oper at or,
3. Address of Landfill
4. Uni versal Transverse Mercator (UTM Coordi nates,
5. Site Status (whether active or inactive),
6. Acr eage:

(a) Site assigned acres,
(b) DEP permitted acres,
(c) Footprint of the landfill,

7. Property owners and | and uses or zoning (residential, comercial
i ndustrial, other) within 500 feet of the footprint of the
[andfill,

(If a road abuts the landfill, list properties on both sides of
the road).

8. Locus on an USGS Topographi c Map.

TASK 1.2 HI STORI CAL RESEARCH
A) The report should include, but not be limted to:

1 Identify all towns that disposed of waste at |andfil
(past/present):

(a) Industries located in these towns (include conpany nanes,
type of industry, wastes generated);

2. Wast e Streams and anmpunts (actual volunmes or weights if
avail abl e):

(a) I ndustri al,
(b) Commerci al ,
(c) Resi denti al
3. Past operational practices:
(a) Start of operations,
(b) Met hod of Disposal (past/present):

1 Resi dential drop-off,
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Muni ci pal pi ckup,

Private haul ers; List the nanes of the haul ers and any
information on the source of the waste stream (towns,
conpani es etc.),

(c) List violations, fines and other |egal actions issued by any
federal, state or |ocal agency concerning |andfil
oper ati ons.

TASK 1.3 LI TERATURE/ DATA SEARCH

Conplete a literature and data search. Typical sources of information
concerning a site include DEP solid waste files in the appropriate regiona
office, town files, US Geological Survey (USGS), Soil Conservation Service and
t he Cooperative Extension Service. Past and present site workers should be
interviewed to deternine past operational practices.

A) Complete a literature and data search which includes, but is not linmted
to, the follow ng:

1. Revi ew Town files for available reports and data on the site and
surrounding area. The following is a list of town offices and
information that may be available in each office:

1 Assessors Office
1 Past/ present abutting properties | andowners, past
owners of property used for landfilling,

Board of Health

1 Location and analytical data fromprivate wells,
public wells, industrial wells, agricultural wells,
and nmonitoring wells.

Location of Zone Ils, violations at landfill, reported
surface water, groundwater and air quality problens
attributed to the landfill,

Addi ti onal sources of surface water, groundwater and
air quality pollution in the town,

Depart ment of Public Wrks (DPW

1 If the landfill is operated by the DPWof the Town,
determ ne past/present operating procedures, |ocation
of waste oil tanks, conposting/recycling areas,
| eachat e/ sept age | agoons, etc...

1 Uility Plans for the site

Pl anni ng Board

1 Zoning around the landfill, future |land use or
devel oprrent adj acent to the landfill.

Chanber of Commerce

1 I ndustries, businesses etc. located in the town
past/present, and what they produce as an indication
of possible wastes produced (e.g. Business nane - ACME
Leat her Goods, Industry - Processes aninmal hides for
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| eat her and produces | eather goods, WAstes produced -
includes but is not linted to arsenic, antinony,
| ead, and other netals used for treating hides;
i ndustry creates toxic sludges and liquids; inferior
qual ity hides often discarded and are often found to
contain high levels of heavy nmetals, resistant to
degradati on due to tanning process.)

Conservation Conmittee

! Location of wetlands, Areas of Critical Environmenta
Concern (ACEC), Habitat of Rare and Endangered
Speci es, reported environnental problenms in the
nmuni ci pality,

Wat er _and Sewer Depart nent

Location of residents of the town that are connected
to public water and which areas are not connected to
public supplies,

Destination of the waste water sludge in the town,
Location of private, industrial, and agricultura

wel | s,

! Location of utility lines at or in the vicinity of the
landfill that nmay act as conduits for groundwater
landfill gas migration,

Uility Plans for the site

Bui | di ng Depart nent

Uility Plans for the site
Sanborn | nsurance Maps,

(These maps were published from 1800's to present and often
are good sources of previous |and use.)

Fire Depart nent

1 Past fires at landfill,
! Locati on of underground storage tanks on-site
(past/present) and adjacent to the landfill,

Hi storical Conmi ssion (Society)

1 Locati on and nane of past industries in the town,
1 Past use of the landfill property and adjacent
properti es.

2. Revi ew Departnent of Environmental Protection Files in the Regions

1 Solid Waste Files

Facility operational records, pernits, violations
(non-conpliance), lawsuits, other |egal actions,
anal ytical data, waste streans, etc... ,

General Files for Town,

Hazar dous Waste Site Files

1 Revi ew Hazardous Waste Sites that nay have inpacted
background water quality in the landfill vicinity,
and/ or have contributed to the waste stream of the
landfill.

1 RCRA Fil es
3. Interview Site Wrkers for past and current operations.
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4. Revi ew the Departnent's Massachusetts Hydrogeol ogic Information
Matri x!, Division of Water Supply, Septenber 1986 (or npst
recent), for United States Geol ogi cal Survey (USGS) docunents
relevant to the site. The following is a list of information
available in the matrix:

USGS Quadrangl e Maps,

USGS Surficial quadrangl e maps,

USGS Bedr ock quadrangl e maps,

USGS Prof essional Papers, Bulletins, and Open-File
reports, M scellaneous Field Studies Maps,

USGS Ceophysical |nvestigations Maps,

USGS Wat er Supply Papers,

USGS Hydrol ogi ¢ Data Reports,

USGS Water Resources |nvestigations Atl as,

Bedr ock Geol ogi c Map of Massachusetts, (Zen, 1983) 2

5. Revi ew and |ist any other reports or data conpilations.

6. Identify the presence/ absence of the follow ng potentia
environmental and public health sensitive receptors:

(a) Drinking water supplies (Zone Il & Zone II1), Interim
Wel | head Protection Zones (IWPA), Potentially Productive
Aqui fers (PPA), Zone A of public surface water supplies,
aqui fer protection zones,

(b) Private wells,

(c) Wet | ands & vernal pools,

(d) Ccean Sanctuari es,

(e) Areas subject to 100 year flooding,

() Sensitive terrestrial/aquatic habitats, (this should include

review ng the nost recent issue of the Atlas of Estinated
Habitats of Rare Wetland/ Upland Wlidlife?),

(9) Coastal and inland water bodies (lakes, ponds, reservoirs,
rivers, streans and brooks) and the recreational uses of
each,

(h) School s,

(1) Resi denti al hones,

(j) Day Care Centers,

(k) El derly Housi ng,

() Far s,

(m Hospital s,

In the cases where any of the above are not present near the site., the
| SA nust make specific nention of the absence of these receptors .

6. Identify incidents of gas enissions, migration, and vegetative
di stress:
(a) Evi dence or reports of odors at the landfill and nearby
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properties,
(b) Anal ytical data fromlandfill gas probes/wells,

(c) Reports of fires at landfill fromsite workers,
(past/present) and the |l ocal Fire Departnment,

(d) Location of dead or stressed vegetation

If a direct migration route for landfill gas to a nearby receptor
is identified during the I SA or CSA, the interior of the structure
shoul d be screened for explosive gases i medi ately.

7. Evaluate the quality of existing nmonitoring wells;

(a) The criteria to assess the quality of the existing
nmonitoring well (s) should include the age of the well(s),
construction specifications and geol ogi cal conditions
encountered. The report should include but not be linted
to the foll ow ng:

! Boring/construction logs for the well(s),
1 Year Install ed,
! Location of nonitoring well relative to landfill (up-

gradi ent, down-gradi ent, cross-gradient),

Does the well serve as a conduit for vertical nopvenent
of cont am nants?

(b) The criteria used to deternmine the quality of the nonitoring
wel | design should include, but not be linmted to, the
i ncorporation of the follow ng design elenments (Refer to the
Departnent's gui dance docunent #WSC-310-91: Standard

Ref erences for Mnitoring Wells - April, 1991)*“
1 Locki ng Protective Pipe/road box,
1 Vented Cap and Drain hole,

Surface Seal (material and thickness),

Annul ar Seal (type of material),

Di vider Seal (type of material and thickness),

Well Riser (type of material and dianeter),

Protective Posts (in heavy traffic areas),

Screened | nterval

Lengt h of screened interval

Filterpack (length, width and type of material),
Stratigraphy associated with screened interval
(e.g. lam nated fine sands with sone silt),

! CGeol ogi cal unit(s) encountered over the screened
i nterval
8. Sunmari ze and Evaluate all existing groundwater, surface water,
| eachate, soil, sedinent, air nmonitoring data and all existing

pertinent data presented in tabl es:
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Task 1.4 Hydrogeol ogi ca

(a)
(b)

(c)

Interpret trends observed in previous anal ytical data;

Eval uate groundwater and surface water quality on-site
with respect to background quality and Massachusetts
Maxi mum Cont ani nant Levels (MCLs), and Massachusetts
Drinki ng Water Cuidelines, and Federal Secondary

Maxi mum Cont ani nant Level s (SMCLs),

In addition to evaluating |aboratory data, include al
pertinent |aboratory data sheets, QA QC data (wth
chain of custody) fromall groundwater, surface water,
| eachate, soil, sedinent, landfill gas, and anbi ent
air sanpling rounds as appendices to the | SA report.

Description

A) The report should include, but not be limted to the follow ng:

1. Description of the site (local):

(a)

(b)

(c)
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Surficial Geol ogy;

Topogr aphy (range of elevation),
Li t hol ogy, stratigraphy, depositional environnent &
associ at ed deposits,

Bedr ock Geol ogy;

Topography (el evation),

Formation, rock classification (e.g. Rhode Island
Formati on, congl onerate),

M ner al ogy,

Fault, joint and foliation frequency and orientation
(dip and strike),

Hydr ol ogy;

Groundwater in surficial materials,
Fl ow direction(s),

Di scharge/ recharge areas,
Hori zontal gradients,
Vertical gradients,

Hydraul i ¢ conductivity,

Ti dal influence,

Groundwat er in bedrock,

Fl ow direction

Di scharge/ recharge areas,
Hori zontal gradients,
Vertical gradients,
Hydraul i ¢ conductivity,
Ti dal influence,

Surface Water,

1 Direction of surface water run-off/run-on on
site,

1 Descri be the condition and fl ow patterns
associ ated with surface water bodies located in
the inmdiate area (i.e. |akes, ponds, rivers,
perenni al / seasonal streans, brooks, wetlands),

Descri be the condition and flow of patterns
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associ ated with manmade structures such as
swal es, culverts, detention/retention ponds,
fire ponds, and septage | agoons.
2. Descri be the regional hydrol ogy;
The report should include, but not be linited to:
(a) Name of drainage basin(s),
(b) Regi onal surface water and ground water flow patterns
and direction(s),
(c) Surficial Geol ogy;
1 Descri be the regional deposits in ternms of
ithol ogy, stratigraphy, and depositional
envi ronment ,
(d) Bedr ock Geol ogy;
1 Nane of formation, rock type(s),
1 Structural features (e.g. basin(s), fault(s),
sill(s), dyke(s), fold(s), valley(s),

(e) Submit |egible copy of each of the following with the
site properly |ocated:

1 USGS surficial geol ogy map
1 USGS bedrock geol ogy map
(refer to referencel?).

TASK 1.5 SITE VISIT

Conduct a site visit and docunent field observations.

A) The narrative of the report shall include but not be limted to:
1. Condi tion of Landfill Surface Cap;
(a) Is the site active, describe;
(b) Is the site Inactive;

(c) Descri be type of surface cap and thickness;

I nternedi ate cover (describe |ithol ogy),
Daily cover (describe |ithol ogy),

Fi nal cover (describe |ithol ogy),

(d) Vegetation (location, type, evidence of stress)

(e) Erosional features (e.g. gullies), and natural drainage
features.

2. Direction(s) of surface water run-off/run-on;
(a) Evi dence of inadequate drainage (e.g. puddles etc.);

(b) Describe the | ocation of swales, ditches, haybales, silt
fence, detention/retention basins etc..
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3. Location and Condition of all monitoring devices;

Determine the condition of all the nonitoring devices on site. The
di scussion shall include, but not be linted to the followi ng el ements:

(a) Location of groundwater nonitoring wells/ piezoneters and
gas nonitoring wells on base plan,

(b) Condi tion of surface seal

(c) Locki ng protective pipe/road box,

(d) Wor ki ng | ock,

(e) Vent ed cap

() Drai n hol e,

(9) Describe the condition of the inner, casing/well riser (type
of material, diameter), evidence of tanpering and/or

vandalism obstructions in the nonitoring well,

(h) Describe the condition of the outer casing (type of
material, dianeter), if applicable,

(1) Protective posts,
(j) Accessibility of the nonitoring well(s)

4, Evi dence of |eachate breakouts (locate on base plan) and indicate
magni t ude of fl ow,

5. Evi dence of landfill gas em ssions (visual and ol factory);
(a) Dead trees, brush of other vegetation (locate on base plan),
(b) Bubbl i ng surface water (locate on base plan),
(c) dor s,
(d) Gas vent/flares (locate on base plan),
(e) Gas nmonitoring wells (locate on base plan),
() Reports of problens at nearby hones,
6. Location and condition of surface water and wetl ands;
(a) Locate on base pl an,

(b) Evi dence of pollution includes iron staining, oily sheens,
sedi mrent inpacts, etc...,

(c) Veget ation condition
7. Landfill Operation Procedures,

(a) Descri be how access to site is obtained and nornal
procedures for operation

(b) Locate and type of scales, if present.
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(c)

Location and condition of active face, if applicable.

(d) Location and use of any building and utilities (nmanhol es
etc.) on site,
(e) Location of waste oil collection area,
(f) Location of special waste disposal areas such as asbestos or
muni ci pal or industrial sludges, if applicable;
8. Land use of adjacent properties (note proxinity of sensitive

receptors and possi bl e sources of contam nation from adj acent
properties),

9. Landfill accessibility (entrance, fence(s), gates, etc.);

(a) Evi dences of any recreational use by anyone (dirt bikes,

bi cycles, ATVs, hikers, etc).
10. Local Geol ogy;

(a) Bedrock outcrops - locations, type of rock, lithology,
orientation of structural features (e.g. joints, faults,
foliation etc...),

(b) Surficial soils (note lithology and stratigraphy where

TASK 1.6 MAPPI NG

exposed) .

A) An up-to-date base plan drawn at a scale between 1" to 40' and 1" to
100' shall include all, but not be linmted to, the follow ng features:
1. Site topography,
2. Property boundari es,
3. Site assigned area,
4, Extent of refuse (if unknown the extent of refuse nust be

o

determ ned during the CSA).

Locate and | abel all nmonitoring wells, test pits, surface
water, soil sampling and air nonitoring |ocation,

I ndicate direction of groundwater flow based on information
avai |l abl e,

On and within 500 ft of the landfill identify:

Wt | ands,

100 year floodpl ain,

Exi sting buildings (e.g. Guard House, residential
hone) and mannade structures and there use, easenents,
utilities, overhead wires, water pipes, sewer etc,

1 Itenms identified in TASK 1.6 (B) bel ow,

Al'l plans must be signed and stanped by a Professiona

Engi neer or Professional Licensed Surveyor registered in the
Commonweal t h of Massachusetts. Property |lines specifically
must be surveyed by a PLS.

If any of the above features are not |ocated within 500 feet of
the site the body of the report should indicate that.

B) Provi de an up-to-date regional |ocus map, e.g. a USGS topography nap
with the site shown or |egible (rmake sure contour lines are |egible)

copy. Wthi
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Public and private water supplies,

Zone |1's,

InterimMWell head Protection Areas (| WPAs),
Potentially Productive Aquifers
Wat er sheds and Drai nage pattern

Aqui fer Protection Zones,

Areas of Critical Environmental Concern,
Surface water bodies.

PNooRrwWOE

If any of the above features are not |ocated within 1 nmle of the site
t he body of the report should indicate that.

TASK 1.7 FI ELD SCREENI NG

The Department recommends the use of non-destructive geophysical nethods and
soi |l gas screening nmethods during the | SA to further characterize subsurface
geol ogi ¢ conditions, the extent of refuse and the extent of |eachate plunes.
Though the Departnent does not require that field screening nethods be
conducted at all sites during the | SA, the Departnment does recomend that
appl i cabl e screening tools be utilized to mninize field investigation costs
during the subsequent CSA. Field screening is particularly useful where
little baseline information exists about a site

If field screening activities are to be perforned a scope of work nust be
subnmitted to the Departnent for review and approval prior to inplenentation.
The Scope of Work shoul d address:

Proj ect goal s,

Fi el d procedures,

I nstrument ati on

Document ati on of calibration nethods,

Proj ect deliverables,

Heal th and Safety Pl an approvabl e by OSHA st andards.

TASK 1.8. DEVELOPMENT OF CSA SCOPE OF WORK

Prepare a draft scope of work for the CSA based on the results of the | SA.

Use the guidelines provided in the follow ng section, Tasks 2.1 - 2.8 to
devel op the scope. This draft scope of work shall be appended to the | SA
report unless field screening activities are proposed. 1In such a case the CSA
Scope will be subnitted along with the field screening report.

A project schedul e nust be devel oped for each phase of the assessnent. This
schedul e must include estimated start and conpletion dates for the overal
project and for each task

| SA APPROVAL

Before CSA work is initiated, the DEP will review and approve (with conditions
as necessary), the I SA report and the scope of work for the CSA

A letter of approval will be issued to the landfill owner/operator
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CHECKLI ST FOR SOLI D WASTE SI TE ASSESSMENT
NI TI AL _SI TE ASSESSMENT

To ensure that an Initial Site Assessnent (I SA) report contains the rel evant
information required for an I SA the foll owi ng checklist is provided . The
"Qutline for Solid Waste Site Assessnment” provides a nore detail ed description
of the tasks required for each phase of the assessnent.

TASK 1. 1. BACKGROUND | NFORVATI ON

Provide the following information on the site:

A Omner, address, |ocus on nmap, and UTM coordi nat es,
B) Site status (whether active or inactive),

@] Acreage, (Site assigned, DEP permitted, footprint),
D) Abutting property owners and | and uses.

TASK 1. 2. HI STORI CAL RESEARCH

A) Towns and haul ers that disposed waste at the landfill;
1. I ndustries located in these towns or serviced by the
haul ers.
2. Waste streans and anmpunts.
B) Past operational practices
1. Start of operations.
2. Di sposal nethod.

TASK 1.3. LI TERATURE/ DATA SEARCH

A) List all existing reports and data conpil ations;

B) File review at DEP and Town;

O Interview site workers;

D) Revi ew rel evant USGS dat a;

E) Identify potential environmental and public health sensitive
receptors;

F) Identify incidents of gas migration, vegetative distress;

c) Eval uate the quality of the existing nonitoring wells and

present the criteria used to evaluate them

H) Sunmari ze and eval uate the above and all other existing
dat a.
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TASK 1. 4. HYDROGEOLOG CAL DESCRI PTI ON

A Site Description - |loca
1. Surficial geol ogy,
2. Bedr ock geol ogy,
3. Hydr ol ogy.
B) Site Description - regiona
1. Surficial geol ogy,
2. Bedr ock geol ogy,
3. Hydr ol ogy.
O Submit |egible copy of each of the following with the site properly
| ocat ed:
1. USGS surficial geol ogy map,
2. USGS bedrock geol ogy map.

TASK 1.5. SITEVISIT

Conduct a site visit and docunent field observations, which shoul d
i nclude, but not be limted to:

1. Condition of landfill surfacel/cap

2. Direction(s) of surface water run-off,

3. Location and condition of all nonitoring devices,

4. Evi dence of | eachate breakouts,

5. Evi dence of landfill gas em ssions,

6. Location and condition of surface water and wetl ands,
7. Landfill operation procedures,

8. Land use of adjacent properties,

9. Landfill accessibility,

10. Local geol ogy.

TASK 1. 6. MAPPI NG

A) Provi de an up-to-date base nap. The scale of the map nust be between
1" to 40" and 1" to 100'. The follow ng features nmust be shown:
1. Site topography,
2. Property boundari es,
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3. Pl an approved area,

4. Extent of refuse, (if unknown the extent of refuse nust be
determ ned during the CSA)

5. Al'l existing locations which may include nonitoring wells,
test pits, surface water, soil sanpling |ocations, sedinment
sanpling locations, landfill gas probes/wells and vents,

6. On and within 500 feet of the landfill, identify:

(a) Wetlands and fl oodpl ai ns,

(b) Existing buildings and/or man nade structures,
utilities, etc.,

(c) Itenms identified in Task 1.6(B) bel ow

B) Provi de an up-to-date regional |ocus map, on a USGS topographic map or
| egi ble copy. Wthin one nmle of the site, identify the follow ng
features:

1. Public and private water supplies,

2. Zone |1s,

3. InterimWl |l head Protection Areas (| WPAs),
4, Wat er sheds and their drai nage patterns,

5. Aqui fer protection zones,

6. Potentially Productive Aquifers,

7. Areas of Critical Environmental Concern

8. Surface water bodies.

TASK 1.7. FIELD SCREEN NG ( OPTI ONAL)

If field screening activities are to be perfornmed, a proposal must be
subnmitted to the DEP for review and approval prior to inplenentation. The
proposal mnust contain project goals, field procedures, instrunmentation
docunentation of calibration nmethods and project deliverabl es.
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COVWPREHENSI VE SI TE ASSESSMENT SCOPE OF WORK (CSA Scope) OUTLI NE

A scope of work is to be prepared for the Conprehensive Site Assessment (CSA)
based on the results of the Initial Site Assessnent (ISA). The CSA Scope
shoul d be appended to the | SA report.

The Department's gui dance docunent Standard References for Mnitoring Wells,
contai ns val uabl e informati on concerning npbst aspects of TASK 2.3 Drilling
Program TASK 2.4 Determination of Hydraulic Conductivity, and TASK 2.5
Sanpling and Analysis Plan. The Departnment highly recomrends that preparers
of Solid Waste Assessnents be famliar with the contents and procedures in
Standard References prior to drafting the CSA Scope.

Al'l hydrol ogical information required under TASK 1.4, Hydrogeol ogi cal
Description, of the ISA that was not deternined nust be addressed, if
applicable to the Site, during proposed field screening activities or in the
CSA Report.

The report shall include, but not be linited to, the follow ng infornation:
TASK 2.1 | SA SUMVARY
A brief summary of how the prior data and/or information as well as how
anal yses of these data and/or information was used to devel op the CSA

Scope.

TASK 2.2 MAPPI NG

A) The CSA Scope shall specify that all features mapped in Task 1.6
of the ISA will be updated. The Scope shall also state that
proposed sanpling and nonitoring |locations will be inlcuded in the

mappi ng. As additional data is gathered during work on the CSA
nore nonitoring points may need to be added.

B) Al'l sampling points are to be indicated on the site plan.
O Wet | ands del i neation in accordance with state and federal |aws.
TASK 2.3 DRI LLI NG PROGRAM

310 CWR 19. 118 (2)(b) requires that a groundwater nonitoring system be
conposed of one up-gradient strikeout -aqt and three down-gradi ent nonitoring
wells or clusters of wells.

A The drilling programshall be described to include, but not be
limted to the follow ng:

1. A mnimmof three well clusters shall be part of the
exi sting or proposed nonitoring well network in order to
provide two or nore cross-sections (at right angles) with
equi potential and flow lines as required in the CSA

2. The nunber and | ocation of the nmonitoring wells must be
sufficient to adequately describe the site hydrogeol ogy;

3. The rationale for the choice of |ocation, depth, and nunber
of boreholes, nmonitoring wells, piezoneters installed and
associ ated sanpl es col |l ected nust be provided;

4, The proposed location of all nmonitoring wells, borings and
pi ezoneters shall be indicated on the base map;
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5. Describe the drilling nethod including size of borehole,
type and size of equipnment used (e.g. drive and wash; 4-inch
i nsi de di ameter casing, hollow stem augers; 6 5/8-inch
i nsi de di aneter);

1 If water is to be introduced to the formation
during drilling indicate source of water and
record anmount of water used during drilling,

6. If there is the potential for cross-contanination during
borehole drilling, then special drilling procedures may be

necessary to prevent cross-contam nation (Refer to the
Departnent's gui dance docunent #WSC-310-91: Standard

Ref erences for Mnitoring Wells - April, 1991);
7. A copy of a standard boring |og,
8. A copy of the soil classification system
9. Bor ehol e abandonnent procedures,

10. Drilling QA QC plan which includes:
(a) Well logs, both drillers and consultants,

(b) Sanpl e as-built nmonitoring wells and piezoneters
desi gns,

(c) Equi prent decont am nati on procedures,

(d) Grout nmix rati os.

TASK 2.4 DETERM NATI ON OF HYDRAULI C CONDUCTI VI TY

A) The hydraulic conductivity of all major stratigraphic units nmust be
determined. Provide the follow ng infornmation

1. Detail ed nethods to be used to collect and interpret data,
2. Sanpl e field data sheets,
3. Rock and/or soil type being tested.

TASK 2.5(A) SAVPLI NG AND ANALYSI S PLAN

A) A groundwater and surface water sanpling plan shall include the analysis
of groundwater sanples for:

Al'l paraneters required for by 310 CVMR 19.132(h) as specified bel ow

1 Arsenic, barium cadmum chromum (total), copper, cyanide,
| ead, nercury, selenium silver, and zinc,

Manganese

I ron,

Chl ori des,

Sul f at e,
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B)

0

Nitrate ! as N trogen,

Total Dissol ved Solids,

Al kalinity,

Chem cal Oxygen Denmand (COD),

pH, specific conductance, tenperature, dissolved oxygen (al
measured in the field),

Purgeabl e vol atil e organi c conpounds including acetone

nmet hyl ethyl ketone, methyl isobutyl ketone and xyl enes
(rmeasured usi ng EPA Met hod 8260 or equival ent EPA Met hod(s)
approved by the Departnment specifically for the site),

Surface water and Groundwater sanples should be collected
gquarterly and anal yzed for the paraneters listed in the scope of
work for one year

Based on the data collected during the | SA; specifically, waste streans
and previous sanpling data etc.., propose collection and anal yses of
groundwat er sanples for extended paraneters. |If it is deened
unnecessary to test for any of the extended paraneters, the rationale
for such a determ nation nust be included. The Departnent will review
and approve the sanpling before it is inplenented. The extended
paraneters are as foll ows:

1. Pol ychl ori nat ed Bi phenyls (PCBs) and Pesticides (EPA Met hod 8080
or equival ent EPA net hod(s),

2. Total Petrol eum Hydrocarbons (TPH) by infra red spectroscopy,

3. Aci d- Base/ Neutral Conpounds (EPA Method 8270 or equival ent EPA
nmet hod(s),

4, Pol ynucl ear Aromati c Hydrocarbons (PAHs) (EPA Method 8100 or
equi val ent EPA net hod(s),

5. Hal ogenat ed Vol atil e Organi c Conpounds (EPA Method 8010 or
equi val ent EPA Met hod(s),

6. Coliform

7. 2,3,7,8 - TCDD (for dioxins and furans) (EPA Method 613 or

equi val ent EPA Met hod(s) .

The nunber of extended anal ytical paraneters specified in the
approved scope of work may be reduced based on the results of the
previous sanpling rounds. A formal request to nodify the sanpling
and anal ysis plan along with supporting rationale nust be
subnmitted and approved prior to any reduction in the sanmpling and
anal ysi s pl an.

First round water sanples shall be analyzed for total netals. |If
results indicate the presence of netals above MCL the follow ng round
should be field filtered and anal yzed for dissolved nmetals. |If results
are below MCL, continue with total netal analysis. Necessary variations
fromthis format will be nade on a case by case basis and nust be pre-
approved by the Department. Field Data Sheets nust show whet her sanpl es
were field-filtered or not.

SWM D: 001-91- G Rev. 5/ 97 Lf Tech Qui dance Manual Page C- 18



D)

E)

F)

Surface water sanples should not be taken within 48 hours after a
precipitation event.

Sanpl e private and/or public wells within 500 feet of the landfill
and/or other wells potentially inpacted by landfill operations. At
well s connected to a faucet or tap, sanples should be collected at the
tap and NOT field-filtered.

1 When sanpling for public and private well (s) substitute EPA Method
500 series for VOCs, unless significant |evels of contanmi nation is
suspect ed.

Al'l proposed sanpling |ocations nmust be indicated on the base plan.

TASK 2.5(B) SO L SAMPLI NG

A

The soil sanpling and anal ysis plan shall include, but not be linmted
to, the follow ng:

1. Field screening of split-spoons as described in the Departnent's
Bureau of Waste Site Cl eanup Policy #WC- 400-89 Managenent
Procedures for Excavated Soils Contaminated with Virgin Petrol eum
QO ls - August 7, 1990° or as anended.

2. Soil Sanples from split-spoons should be collected for further
analysis if significant ash layer(s) are encountered in a boring
Anal ysis in that case should include, but not be I[imted to, the
foll owi ng conmpounds:

1 VOCs, PCBs & Pesticides, TPH by IR, Cyanide, 13 Priority
Pol lutant netals as total netals, as well as Ba, M, Fe and
2,3,7,8 - TCDD

3. Soi| samples collected fromsplit-spoons should be anal yzed for
the paranmeters listed if field screening and/or visual evidence of
contam nation is present. The <choice of the foll owi ng paraneters
shoul d be deternined based on | SA infornmati on (waste stream
hi storical data) and field screening/visual evidence. Provide
rationale to support the choice of soil sanples and appropriate
| ab analysis. The followi ng paraneters are used to establish soi
and sedi nent quality:

Total netals,

Pest i ci des,

Vol atil e organi c conpounds,

Pol ychl ori nat ed Bi phenyls (PCBs),

Base/ Neutral and Acid Extractabl e Conpounds,

Pol ynucl ear Aromatic Hydrocarbons (PAHs).

Hal ogenat ed Vol atil e Organi c Conpounds,

Total Petrol eum Hydrocarbons (TPH)

2,3,7,8 - TCDD (indicator for Dioxins and Furans)

4, Al'l sanmpling |locations nmust be indicated on the base plan

5. Air within the casing of private wells within 500 feet of the
landfill should be screened for VOCs, nethane, %LEL, %O, and
hydrogen sul fide).
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TASK 2.5(C) SEDI MENT

A

The sedi nent sanpling plan shall include, but not be I[imted to, the
foll owi ng considerations:

1.

Are there wetlands on site and/or have off site wetlands been (or
potentially) inmpacted by landfill? (If answered no skip next
line.)

1 Speci fy the number of sedinment sanpling |ocations and
provi de rational e why the sedinment sanpling plan is
sufficient to characterize the inpact on the wetlands.

Are there Rivers, Streans, Brooks on site and/or are off-site
rivers, streans, brooks been (or potentially) inpacted by the
landfill? (If answered no skip next line.)

1 Speci fy the number of sedinment sanpling |ocations and
provide rational e why the sedinment sanpling plan is
sufficient. Characterize the inmpact to the river, streans
and brooks.

Are there | akes, ponds, etc... on site and/or have off- site water
bodi es been (or potentially) inpacted by the landfill? (If answer
no skip next line.)

1 Speci fy the nunmber of sedi nent sanpling | ocations and
provide rational e why the sedinment sanpling plan is
sufficient to characterize the inpact to the | ake, pond etc.

Leachate Sanpling

The | eachate sanpling plan shall include, but not be limted to,
i ncluding the follow ng considerations:

1

Leachate sanples will be collected where seeps are evident.
Leachat e sanpl es shall not be conposited

Leachate sanpl es shall be analyzed, at a mninmm for those
i ndi cator paraneters specified in 310 CVMR 19.132(h).

Anal ysis for extended paraneters shall be based on | SA
information, field screening and/or visual evidence. Provide
rational e for including or excluding the foll owi ng extended
paraneters during anal ysis of |eachate sanples:

1 Pestici des, PCBs, ABNs, PAHs, Hal ogenated VOCs, TPH, 2,3,7,8
TCDD.

Unli ke groundwat er and surface water sanples, |eachate sanples
shoul d be conducted shortly after a precipitation event.

Leachate woul d be expected to be flowing at its highest volunmes at
this tine.

Al'l sanpling locations nust be indicated on the base plan.

TASK 2.5(D) LANDFILL GAS MONI TORI NG

A)

Moni tori ng Requirenents
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310 CMR 19.132(4) requires that landfills conduct gas nonitoring during the
active through post-closure periods. At a minimum nonitoring shall be
conducted gquarterly for explosive gases. The Departnent may require that
Hydrogen sul fide, volatile organic conpounds and additional paraneters be

t est ed.

Pl ease refer to Chapter 4 (page 4-10) for detailed discussion of nonitoring
requirements.

TASK 2.5(D) FIELD QA QC PLAN
The Department's gui dance docunent Standard References for Mnitoring Wlls

contains val uable informati on concerning field and | aboratory QA& QC
procedures.

A) The Field Q¥ QC Plan shall include, but not be limted to, the
fol | owi ng:
1. Met hodol ogy and col | ection procedures (bailers, bladders punps,

subnersi bl e punps),

2. Wel | purging, nethodol ogy, and volumes to be renoved,

3. Decont ami nati on procedures,

4, Chai n of custody procedures, containers used, sanple preservation
t echni ques,

5. Fi el d bl anks,

6. Equi pnrent bl anks,

7. Blind Sanple (minimum 1l blind per 10 sanples),

8. Field | og book

TASK 2.5(E) LABORATORY QA/ AC

A A | aboratory QA QC plan shall include, but not be linmted, to
docunentation of the foll ow ng:

1. A | aboratory certified by the state of Massachusetts nust perform
anal ysi s,

2. Lab bl anks, blind sanpl es,

3. Al | owabl e hol ding tines nmust not be exceeded

4. Spi ked sanpl es,

5. Chai n of custody.

B) Laboratory data sheets shall contain the follow ng information:

1. Dat e of sanple collection, date of arrival at |aboratory, date of
extraction, if applicable,

2. EPA anal ysi s net hod nunber

3. Anal ytical nethod and detection linits,

4, Sanpl es nust be anal yzed within proper holding tines,

5. Dat a sheets for all blanks and duplicates nust be submtted.

6. Si gnature of person who perforned anal yses and rationale for any

necessary deviation from approved procedures.
TASK 2.6 HEALTH AND SAFETY PLAN

Al t hough the Departnent does not perform a conprehensive review of
Health & Safety Plans, it is required that a plan be subnitted to the
Departnent, at least, thirty (30) days before field activities are
conduct ed. The purpose of the plan is to ensure that adequate
consideration is given to protecting the safety of persons conducting
the field activities and others affected by the activities in
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conformance with applicable Cccupational Health & Safety Administration
(OSHA) st andards.
TASK 2.7 PRQIECT SCHEDULE

A project schedul e nust be devel oped for each phase of the landfill
assessnent and subsequent closure. The schedul e nmust include the
estimated start and conpletion dates for the overall project and for
each task.

TASK 2.8 CSA SUBM TTAL

Upon conpl etion of the tasks in the approved scope of work, a report
sunmmari zing the results of the CSA activities nust be prepared and
subrmitted to the Departnent for review. The following is an outline of
the format and contents of a CSA
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CHECKLI ST FOR SOLI D WASTE SI TE ASSESSMENT
COVPREHENSI VE SI TE ASSESSMENT SCOPE OF WWORK

To ensure that a Conprehensive Site Assessment Scope of Wirk (CSA Scope)
report contains the relevant information necessary, the followi ng checklist is
provided. The "OQutline for Solid Waste Site Assessnment" provides a nore
detai |l ed description of the tasks required for each phase of an assessnent.
TASK 2. 1. | SA SUMVARY

Provide a brief sumary of prior data on the landfill. Analyses
of those data used to devel op the scope of work.

TASK 2.2. MAPPI NG
Al'l features mapped in Task 1.6 of the | SA updated during the CSA
as additional data on site conditions gathered. The updated base
map i ndi cates the |location of all proposed sanpling points.

TASK 2.3. DRI LLI NG PROGRAM

A) Submit a plan for a drilling program which includes:
1. The rationale for the choice of: |location, depth, and nunber

of boreholes provided. Monitoring wells, piezoneters
i nstal |l ed and associ ated sanpl es col | ect ed,

2. Map indicating the proposed |ocations |isted above,
3. Drilling nethod(s) and field procedures,
4, Copy of standard boring | og,
5. Soi | sampling nmethod(s), soil classification system
6. Bore hol e abandonnment procedures,
7. Drilling Q¥ QC plan, which includes:
(a) Well logs, both driller's and consultant's,
(b) As built nonitoring well, piezoneter designs,

(c) Equi pnrent decont am nati on procedures, grout mx
ratios.

NOTE 1: The nunber and | ocation of the nonitoring wells nust be sufficient to
adequat el y descri be the site hydrogeol ogy.

NOTE 2: Well clusters are required.

TASK 2. 4. DETERM NATI ON OF HYDRAULI C CONDUCTI VI TY
The nmethod(s) used to collect and interpret data described in
detail in the scope of work.

Sanmpl e field data sheets,

Rock type and/or stratigraphic unit to be tested.
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TASK 2.5. SAMPLI NG AND ANALYSI S PLAN

A

SWM D: 001- 91- G Rev. 5/ 97

Sanpl es of nmonitoring wells, public drinking water, private

drinking water, surface water, |eachate, soil, sedinment and
landfill gas:
Parameters required for routine landfill nonitoring:
(a) I norgani cs (Arsenic, Barium Cadmi um Chrom um
Copper, Cyanide, Lead, Mercury, Selenium Silver and
Zinc),

(b) Manganese,

(c) I ron,

(d) Chl ori des,

(e) Sul f at e,

() Nitrate - as Nitrogen
(9) Total Dissolved Solids,
(h) Al kalinity,

(i)  Cob,

(k) pH, Specific Conductance, Tenperature and Dissol ved
Oxygen (neasured in the field)

(j) Purgeabl e vol atil e organi c conpounds incl udi ng
acetone, nethyl ethyl ketone, nethyl isobutyl ketone
and xyl enes (neasured using EPA Met hod 8260).

Par anet ers based upon results of | SA:

(a) Pesti ci des,

(b) PCB' s,

(c) Base/ Neutral and Acid Extractabl e Conpounds,

(d) Pol ynucl ear Aromatic Hydrocarbons (PAHs),

(e) Hal ogenat ed Vol atil e Organi c Conpounds,

(f) Coliform

(9) Total Petrol eum Hydrocarbons (TPH),

(h) 2,3,7,8-TCDD (indicator for Dioxins and Furans)

Paraneters used to establish soil and sedinent quality based
upon results of |SA or CSA:

(a) Total netals,
(b) Pesti ci des,
(c) Vol atil e organi c conpounds,

(d) PCB's,
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(e) Base/ Neutral and Acid Extractable Conpounds

(f) PAH s,

(9) Hal ogenat ed Vol atil e Organic Conmpounds

(h) TPH

(1) 2,3,7,8-TCDD (indicator for Dioxins and Furans)
4. Paraneters required for perineter landfill gas nonitoring:

(a) %.EL (calibrated for Methane),

(b)  VCCs,

(c) Hydr ogen Sul fi de,

(d) % Oxygen,

5. Paraneter required for landfill gas characterization
(a) Met hane,
(b) Car bon Di oxi de,
(c) Oxygen & nitrogen
(d) Hydr ogen sul fide

(e) VOCs, at a minimumw Il include the foll ow ng
conpounds:
1 Vi nyl chloride, benzene, 1,2-dichloroethane,

1, 2- Di bronet hane, Di chl or onet hane

Tetrachl oroet hene, Tetrachl oroet hane, 1,1, 1-

Tri chl or oet hene, Trichl oronet hane, Tol uene, and
Xyl ene.

NOTE 1: Paraneters (except those listed in 2.5 A) 1.) to be
included in nonitoring programnay be nodified if |SA or CSA
indicate their likely presence or absence.

NOTE 2: First round only - Water sanples nmay be anal yzed for total

metals. |If the results indicate the presence of netals above
Maxi mum Cont ani nant Level (MCL), the follow ng round should be
field filtered and anal yzed for dissolved netals. |If results are

bel ow MCL, continue with total netals anal ysis.

NOTE 3: Surface and Ground water sanples - Quarterly sanples
shoul d be collected fromeach nonitoring well and anal yzed for the
paraneters listed in the approved scope of work. This sanpling
program shoul d continue for at |east one year, to establish

exi sting and background quality, at which tine it may be anmended
based on the results obtained.

NOTE 4: Sanples collected frompublic and private water supply
wel I's shoul d be anal yzed usi ng EPA 500 series nethods, unless
significant |levels of contam nation are suspected; in which case
use 8000 series nethod.
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NOTE 5: Surface water sanples should not be taken within 48 hours
after a precipitation event.

NOTE 6: The location of all sanpling points nust be shown on the
base map prepared in Task 2.3.(A).

NOTE 7: Soil and sedi ment sanpling may not be required if results
of | SA do not indicate a concern.

NOTE 8: Additional gas testing may be required if results of CSA
do indicate a concern

B) Prepare a field Q¥ QC sanpling plan to include:

1. Sanmpl e col l ection nethod(s),

2. Cont ai ners used,

3. Sanpl e preservation techni ques,

4, Equi prent decont am nati on procedures,
5. Fi el d bl anks,

6. Equi prent bl anks,

7. Trip bl anks,

8. Bl i nd sanpl e,

9. Chai n of custody procedures,
10. Field | og book.

O Prepare a Lab Q¥ QC plan to include:

1. Lab bl anks,

2. Bl i nd sanpl e,

3. Al | owabl e hol di ng tines,

4, Spi ked sanpl es,

5. Chai n of custody procedures.

NOTE 1: Laboratory data sheets nust be subnmitted as part of the
assessnent report. For all sanples anal yzed, these data sheets
must include: date of sanple collection, date and tine of arriva
at lab, analysis to be perfornmed, and extraction (if applicable).
These data sheets nust also include detection linits, analytica
nmet hods, signature of person who performed anal ysis and reason for
any necessary deviation from approved procedures.

NOTE 2: Sanpl es nust be anal yzed within proper holding tines.
NOTE 3: A State certified lab nust perform anal ysis.

NOTE 4: Data sheets for all blanks and duplicates run nmust be
submi tted.
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TASK 2.6. HEALTH AND SAFETY PLAN
A) Before any field work begins, a Health and Safety Pl an which
conplies with Cccupational Safety and Health Association (OSHA)
requi rements nust be subnmitted for the Departnent's files.

TASK 2. 7. PRQIECT SCHEDULE
A project schedul e must be devel oped for each phase of the

assessnent. This schedul e must include estimated start and
conpletion dates for the overall project and for each task.
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COVPREHENSI VE SI TE ASSESSMENT OUTLI NE
(TASK 2.8 CSA Report Submittal)

Upon conpl etion of the tasks in the approved scope of work, a draft report

sunmmari zing the results of the CSA activities is prepared. The report shall
include, but not be linted to, the follow ng information:

A) DATA | NTERPRETATI ONS AND PRESENTATI ONS

1. Eval uati on of groundwater and surface water quality on-site in
conpari son to background quality.

2. Eval uati on of site hydrogeology with respect to | ocal geol ogy
(e.g. How does |ocal geol ogy affect groundwater flow patterns?).

3. I dentification of possible surface water flow paths.
4. Interpretati on of geol ogic stratigraphy;

(a) Soil type, overburden deposits, |lateral and verti cal
continuity/discontinuity of stratigraphy, evidence of
filling,

(b) Porosity, perneability etc of overburden materials,

(c) Bedrock type(s), structure, and hydraulic characteristics.

5. Interpretation of trends observed in piezonmetric and anal ytica
dat a:

(a) Groundwat er range of elevation, vertical gradient, hydraulic
gradi ent, changes or fluctuations in vertical and hydraulic
gradi ent s,

(b) Surface water fluctuations,

(c) Groundwat er/ surface water interaction (e.g. gaining/losing
rivers, streanms, brooks etc.

(d) Exceedances of Massachusetts and Federal Maxi mum Cont ani nant
Level s (MCLs) and federal Secondary Maxi num Cont ani nant
Level s (SMCL) for groundwater/surface water,

(e) Trends in contani nant concentrations,

() Identification of plumes (horizontal & vertical extent), hot
spots, or anomalies,

(9) Presence & thickness of non-aqueous phase |iquids,
(h) Al'l analytical data sheets shall be included in an appendi X,

6. Cal cul ation of mass water bal ance to determ ne potential vol unes
of | eachate and surface water runoff.

7. Cal cul ation of Hydraulic Conductivities (refer to |V TASK 2.4
Det erm nati on of Hydraulic Conductivity of the |ISA checklist)

Test Met hodol ogy,
Dat a sheets,
Cal cul ati ons,
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1 Anal ysi s of data.

8. Eval uation of landfill gas data.
(a) Did the landfill gas analysis neet the foll owi ng objectives:
1 Met hane gas does not exceed 10% of the LEL for

met hane in facility structures (excluding gas
control or recovery systens).

Determined if landfill gas has the potential to
m grate beyond the perineter of the site.

Landfill gas migration is not occurring beyond
the property line of the site, as required by
310 CWR 19.132 (4).

1 Identify | ocations where permanent |andfill gas
monitoring wells shall be installed (if
appl i cabl e).

Col l ected sufficient information to deternine if
the landfill will require additional testing
(i.e. grid survey i mediately above the solid
wast e di sposal site and/or anbient air quality
testing).

(b) Met hodol ogy and depth of sanple collection. Include data
sheet s.

(c) Sanmpling | ocations depicted on base pl an.
(d) Calibration | ogs for equipnent.
(e) Lateral extent of landfill gas migration.

() Evi dence of off-site migration and concentrations at site
property I|ines.

(9) Indicate proximty of off-site mgration to buildings,
hones, sewers, water pipes, underground utilities (any
cl osed systens where |andfill gases could accunul ate);

identify areas of elevated conbustible gases (5-15 %
nmet hane) or greater than 10% of the Lower Explosive Linmt
(LEL).

9. Identification of potential migration pathways.

10.
Pl ease be advised that New Source Perfornmance Standards (NSPS) for
Muni ci pal Solid Waste Landfills inplenents Section 111 of the
Clean Air Act (CAA). Landfills which accepted waste after
Novbenber 8, 1987 are required to submit a design plan to the EPA
as defined in the NSPS. Landfills with design capacities >2.5
mllion My (2.75 million tons) are subject to the NSPS. Section
502 of the CAA al so requires any source subject to Section 111 of
the CAA to obtain an Operating Permt.

Sources which are not subject to the NSPS, but whose potenti al
enmi ssions of NMOCs are >55 tpy are required to obtain an
Operating Permit. These sources are also subject to VOC RACT
requirements.
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B)

0

11.

MAPS,

Recommendati ons for additional CSA Wrk.

PLANS, AND FI GURES
Locus nmap,
Site plan; scale between 1" to 40' and 1" to 100",

Bedrock contour map and/or aquitard map with the thickness of the
stratigraphic units,

Geol ogi ¢ Cross-Sections; nminimumof two at right angles; typically
one would be parallel to the direction of groundwater flow and one
per pendi cul ar to groundwater flow (cross-sections nmust have
vertical and horizontal scales),

Conmpil e water table and piezonetric data on site maps contoured to
i ndi cate equi potential and flow lines for both seasonal high and

| ow groundwat er el evations. Vertical equipotential and flow |lines
shoul d be shown on geol ogi c cross-sections for both seasonal high
and seasonal | ow groundwater el evations,

Survey all new nonitoring wells, test pits, and surface water,
soil and air sanpling locations utilized during the CSA and
indicate their location on an updated site map.

SUMVARI ES, TABLES & FORMS

The followi ng sunmaries, tables and forns are required:

1

Ceol ogi ¢ Logs of all borings and test pits,

(a) In addition to a geol ogic description of materials
encount ered during borehole and test pit construction,
provide PID screening data fromsplit-spoons and indicate on
boring/test pit |ogs.

Tabul ation of all soil boring, piezoneters and nonitoring well

construction data (e.g. well screened interval, depth of boring,

etc.).

As-built schematic designs for all nmonitoring wells.

Tabul ation of all analytical and field screening data:

(a) Soi | gas probe/gas nonitoring well field neasurenents,

(b) Landfill gas data of on-site structures & utilities,
(c) Landfill gas characterization data (sanpled within | andfil
itself)

(d) Laboratory data fromall groundwater and surface water
sanpl i ng; exceedance(s) of federal and state MCLs and
federal SMCLs and other applicable regulatory linits should
be highlighted,

(e) Laboratory and field screening data fromsoil sanples
(comparison with typical soil elenental concentrations),
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(f) Laboratory and field screening data from sedi nent sanpl es.
5. Tabul ation of all watertable and piezonmetric el evati on data,

6. Tabl e of hydraulic conductivity test results; include the
hydraul i c conductivity of all units tested on the cross-sections.

7. Sunmary of all geophysical results. Additionally, restate goals
of the geophysical investigations and indicate if they were
achi eved.

D) BASELI NE RI SK ASSESSMENT (refer to Chapter 8)

1. I dentification of potential human and environnental sensitive
receptors,
2. Summary of contam nants and | evel s of contami nation (from sanpling

progran). Any contamn nati on exceedi ng Maxi nrum Cont ami nant Levels
(MCLs) must be highlighted. Anbient air field neasurenents should
be conpared to federal OSHA/ Nl OSH Per m ssi bl e Exposure Limt,
state Threshold Effects Exposure Linmt (TEL 24 h), and state

Al | owabl e Anbient Limt(s) (AALs), as applicable to site specific
condi ti ons.

3. Sunmary of all pathways (in ground/surface water or air) by which
exi sting contam nation may reach identified public health or
sensitive receptors,

4, A recommendation for a quantitative risk assessnment, as
appropri ate.

Fl NAL CSA REPORT SUBM TTAL

Upon DEP acceptance of the CSA report, all approved recommendati ons for
additional work should be carried out. Field investigation may utilize

nmet hodol ogi es previ ously approved in the CSA scope of work. Any new

nmet hodol ogi es to be used nmust be subnmitted to the Departnent for approval
Upon conpl etion of additional recommended work a final CSA report must be
prepared and subnitted. The final report nust include a scope of work for a
Corrective Action Alternatives Analysis. Two copies of the final report nust
be submitted to the Departnent for review and approval

CAAA SCOPE OF WORK OUTLI NE

Foll owi ng the conpletion of the baseline risk assessnent and approval of the
CSA report, a nunmber of closure and corrective action options nust be

devel oped in a Corrective Action Alternatives Analysis (CAAA) process. First,
appropriate technol ogies are listed; second, these technol ogi es are screened.
Successfully screened technol ogi es (or conbinations of technol ogies) are
presented as closure/renedi ati on packages. These option packages, one of which
must be a standard cap, are then anal yzed according to specific criteria
listed bel ow, and one is recommended. Based on this analysis and
reconmendation, DEP will select an option to be inplenented. Before CAAA work
is initiated, the DEP nust review and approve (with conditions as necessary),

t he scope of work.
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TASK 3.1 DEVELOPMENT OF CORRECTI VE ACTI ON ALTERNATI VES:

A Devel op a list of potential closure and corrective action technol ogi es
applicable to site-specific conditions determ ned during the |ISA and
CSA. The list should conprise all technol ogi es which nmay be appropriate
to address existing contam nation. Technol ogies relevant to each
affected environmental nedia at the site (air, ground water, surface
wat er, |eachate, wetlands, soils) nust be |isted.

B) Screen the list of technol ogies to determ ne which technol ogies are
truly appropriate for the site. In screening technol ogies, consider
t hese questi ons:

1. Wl the technol ogy address the existing | evel and extent of
contam nation in the rel evant nedi a?
2. Can the technol ogy be conbined effectively with other
appropriate technol ogi es wi thout adverse effects?
O I ntegrate successfully screened technol ogi es into several closure and

corrective action alternatives.

TASK 3.2. DETAILED ANALYSI S OF CORRECTI VE ACTI ON ALTERNATI VES
For each alternative, apply these selection criteria:
A) Overal |l protectiveness - risk reduction

B) Ability to conply with all state and federal environnental |aws and
| ocal zoning considerations,

) Long and short termeffectiveness by eval uating
1. Reliability
2. Per manence
3. Useful Life
4, Adverse and Beneficial Effects

D) Ability to reduce contam nant toxicity and vol une,
E) Inplenentability by eval uating;

Technical feasibility,

Avail ability,

Denonstrat ed performance,

Support and installation requirenents,

Time to inplenent,

Safety,

Operation and mai ntenance (including nonitoring of short and
| ong-term performance).

NoohWNE

Once the tasks in the DEP approved scope of work are conpleted, a draft report
sumari zing the results of the CAAA activities, including a recommendation for
an alternative to be inplenented, nmust be prepared. The Department will
review the CAAA draft and issue a letter of approval, with conditions as

appropriate, to the landfill owner/operator. Two copies of the final CAAA
report which address all DEP conditions nust then be prepared and subnitted
for review and approval. DEP will then select a closure and corrective action

option as appropriate to be inpl enented.
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CHECKLI ST FOR SOLI D WASTE SI TE ASSESSMENT
COVPREHENSI VE SI TE ASSESSMENT

To ensure that a Conprehensive Site Assessment (CSA) report contains the

rel evant information the follow ng checklist is provided. The "Qutline for
Solid Waste Site Assessnent” provides a nore detail ed description of the tasks
requi red for each phase of an assessnent.

1.

SWM D: 001- 91- G Rev. 5/ 97

Eval uati on of ground and surface water quality on-site in
conpari son to background quality.

I dentification of possible surface water flow paths.

Eval uati on of |ocal hydrogeol ogy :

How does | ocal geol ogy affect groundwater flow patterns?
Interpretation of geol ogic stratigraphy:

(a) Soi |l type, overburden deposits, lateral and vertica
continuity/discontinuity of stratigraphy, evidence of
filling

(b) Porosity, perneability

(c) Bedrock type and hydraulic characteristics and
structures

Interpretation of trends observed in piezonetric and
anal yti cal data:

(a) Groundwat er range of elevation, vertical gradient,
hydraul i ¢ gradi ent, changes or fluctuations in
vertical and hydraulic gradients

(b) Surface water fluctuations

(c) Groundwat er/ surface water interaction; e.g.
gai ning/losing rivers, streans, brooks etc.

(d) Exceedances of Massachusetts and Federal Maxi mum
Cont am nant Levels (MCLs) and Federal Secondary
Maxi mum Cont ani nant Levels (SMCL) for
groundwat er/ surface water data

(e) Trends in contani nant concentrations,

() Identification of plumes (horizontal & vertica
extent), hot spots, or anonalies
(9) Presence & thickness of non-aqueous phase |iquids

(h) Al'l analytical data sheets included in an appendi x

Cal cul ation of mass water bal ance to determ ne potenti al
vol unes of | eachate and surface water runoff.

Cal cul ation of Hydraulic Conductivities (refer to TASK 2.4
DETERM NATI ON OF HYDRAULI C CONDUCTI VI TY of the | SA checkli st

1 Met hodol ogy of test
Dat a sheets

Cal cul ati ons

Anal ysi s of data
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9
10.

B) MAPS, PLANS,
1.
2.
3.
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Eval uation of landfill gas data:

(a) Did the landfill gas data collected neet the foll ow ng
obj ectives?

1 Ensured that nethane gas does not exceed 10% of
the LEL for nmethane in facility structures
(excludi ng gas control or recovery systens).

Determined if landfill gas has the potential to
m grate beyond the perinmeter of the site.

Ensured landfill gas migration is not occurring
beyond the property line of the site, as
required by 310 CVR 19.132 (4).

Identified the | ocations where pernanent
landfill gas nonitoring wells shall be installed
(if applicable).

Coll ected sufficient information to determ ne
if the landfill will require additional testing
(i.e. landfill gas grid survey i medi ately above
the solid waste disposal site and/or ambient air
quality testing).

(b) The followi ng information regarding |andfill gas
sanpling shall be provided

Met hodol ogy and depth of sanple collection. Include
dat a sheets

Sanmpling | ocations depicted on base pl an.

Calibration logs for equi pnent provided.

Lateral extent of landfill gas mgration.

Evi dence of off-site migration and concentrations at
site property l|ines.

Indicate proximty of off-site mgration to buildings,
hones, sewers, water pipes, underground utilities (any
cl osed systens where |andfill gases could accunul ate),
identify areas of el evated conbustibl e gases (5-15%
nmet hane) or greater than 10% of the Lower Expl osive
Limt (LEL).

Identification of potential migration pathways,

Recommendati ons for additional CSA Wrk.

AND FI GURES
Locus map
Site plan; scale between 1" to 40' and 1" to 100

Bedr ock contour map and/or aquitard map (with Departnenta
Approval) with the thickness of the aquitard
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Geol ogi ¢ Cross-Sections; ninimumof two at right angles;
typically one should be parallel to the groundwater flow and
one perpendi cul ar to groundwater flow (Cross-sections nust
have vertical and horizontal scal es)

Conpi | ati on of water table and piezonetric data on site maps
contoured to indicate equipotential and flow lines for both
seasonal high and | ow groundwat er el evations. Vertical

equi potential and flow lines should be shown on geol ogic
cross-sections for both seasonal high and seasonal |ow
groundwat er el evati ons.

Survey all new nonitoring wells, test pits, surface water,
and | andfill gas/probe sanpling |locations utilized during
the CSA and indicate their location on an updated site map

O SUVMARI ES, TABLES & FORMS

1.

Ceol ogic logs of all borings and test pits,

HNU screening data fromsplit-spoons should be indicated on
bori ng | ogs.

Tabul ation of all soil boring, piezoneters and nonitoring
wel | construction data (well screened interval, depth of
boring, etc.)

As-built schematic designs for all nmonitoring wells.

Tabul ation of all analytical and field screening data

(a) Landfill gas probe/well data,

(b) Landfill gas characterization data,

(c) Laboratory data fromall groundwater and surface water
sanmpl i ng (exceedance(s) of federal and state MCLs and
federal SMCLs should be highlighted)

(d) Laboratory and field screening data fromsoil sanples
(comparison with typical elenental soi
concentrations)

(e) Laboratory and field screening data from sedi nent
sanpl es.

Tabul ation of all water table and piezonetric el evation
dat a.

Tabl e of hydraulic conductivity test results.

I ndi cate on cross-section the hydraulic conductivity of all
units tested.

Sunmmary of all geophysical results.

Additionally, restate goals of the geophysica
i nvestigations and indicate if they were achieved.

D) BASELI NE RI SK ASSESSVENT
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1. I dentification of potential human and environment al
sensitive receptors (Fromlnitial Site Assessnment).

2. Sunmary of contam nants and | evel s of contamination (from
sanmpling program. Any contam nation exceedi ng Maxi num
Cont am nant Levels (MCLs) nust be highlighted. Anbient air
field measurements should be conmpared to Ambient Air Levels
(AALS) .

3. Sunmary of all pathways (e.g. groundwater, surface water, or
air) by which existing contam nation may reach identified
public health or sensitive receptors.

4, A recommendation for a Quantitative Ri sk Assessnent.
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BUREAU OF WASTE PREVENTI ON
DI VI SI ON OF SOLI D WASTE MANAGEMENT
Appl i cation Checklist (Check One)

LANDFI LL ASSESSMENT AND CLOSURE

BW SW12 Initial Site Assessnment and Scope of Work

BWP SW 23 Conprehensive Site Assessnent

BWP SW24 Corrective Action Alternative Analysis

BWP SW25 Corrective Action Design

The DEP Transmittal Formis conpleted and paynent is properly conpleted
and is attached to the application package.

One copy of the report is attached and submitted to the appropriate
of fice.

Certification Statement has been subnitted and signed (310 CMR 19.011).

Vari ances requested are identified.

To subnit the application package:

Checklist items have been conpl eted.

Send two copies of the application along with the white page from
the DEP Transnmittal formto:

Departnent of Environmental Protection
________ Regi onal Ofice
Di vision of Solid Waste Managenent

Send fee of:
$700 for BWP SW12;
__%$2,850 for BW SW 23;

_%$1,800 for BWP SW 24;
_%$2,150 for BWP SW 25.

The yel |l ow page of the DEP Transnittal Formis sent to the DEP,

with check made payable to Commonwealth of Massachusetts. Please mail to the
I

ol | owi ng address:

Departnent of Environmental Protection
P. O. Box 4062
Boston, MA 02211
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APPENDI X D. MODEL REQUEST FOR PROPOSALS/ REQUEST FOR QUALI FI CATI ONS
( RFP/ RFQ)

. 1 NTRODUCTI ON

This is a Request For Proposal/Qualifications for consultant services to
performlandfill assessment and closure work for the Town of ***** solid waste
landfill located at *****  Responses fromqualified and interested consulting
firms shoul d be addressed to:

Responsi bl e Authority,
Town Hal

Mai n Street

Town, MA, Zip Code

The work involved in the services being sought includes full characterization
of the landfill including its history, present conditions, as well as

contam nation attributable to activities at the site. This information wll
be used to prepare an Initial Site Assessnment as described by the
Massachusetts Departnent of Environnental Protection in the Solid Waste
Managenent Regul ati ons at 310CVR19. 150(4), and in the Departnent's docunent

titled Landfill Technical Guidance Manual . Respondents to the RFP/ Q should be
know edgabl e about the solid waste regul ations and the manual and be
experienced in landfill assessnent and cl osure work.

Wthin fourteen (14) days after the award of the Contract, the successful
respondent, at its own expense, shall furnish the town of ***** with a
performance bond in the full amount of the contract price executed by a Surety
Conpany acceptable to the town of *****,

The respondent, at its own expense, shall obtain and nmaintain, during the
contract period, conprehensive liability insurance, autonobile/notor vehicle
liability and property danmage insurance, and unbrella coverage with the town
of ***** a5 a co-insured and with the mnimumpolicy linmts of *****,

| NSTRUCTI ONS FOR REQUEST
FOR QUALI FI CATI ONS/ PROPOSAL (RFQY P) RESPONSE

1. GENERAL

This Request For Qualifications/Proposals (RFQP) invites qualified
prospective consultants to submit proposals for the specific services
described in the above referenced regul ati ons and nanual

These instructions describe the general fornmat and contents of the RFQ P

Response, so that prospective consultants can be evaluated on a
conparative basis.

2. PREPARATI ON OF RFQY P RESPONSE

The RFQ P Response with attachnents shall be in the format specified i n
these instructions. Each Response shall show the full legal nane an d
busi ness address of the prospective consultant, including street address
if different frommailing address, and shall be signed and dated by th e
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person or persons authorized to bind the prospective consultant .
Proposal s by a partnershi p or joint venture shall list the full nanes and
addresses of all partners or joint ventures. The state of incorporation
shall be stated for each corporation that is a party as a prospectiv e
consul tant.

The name of each signatory shall be typed bel ow each signature. | f
requested by the town, satisfactory evidence of the authority of a
signatory on behal f of the prospective consultant shall be furnished.

The prime contractor will be required to assune responsibility for al |
services offered in the proposal whether or not the prine contractor
produces them The Town will consider the prine contractor to be the sole
point of contact with regard to contractual charges resulting fromthe
contract.

The preparation of an RFP/Q Response shall be at the expense of the

prospective consultant. It is the responsibility of the prospective
consultant to fully examine this RFP/Q attachnents, and referenced
docunent s.

Bound proposals shall be submitted in accordance with the RFP/ Q Response
Format and Contents. All proposals submitted becone the property of the
Town and will be subject to applicable Public Record | aws.

3.0 RFQ P RESPONSE FORMAT AND CONTENTS

Pr oposed For nat

Al'l information pertaining to the prospective consultant's approach t o
neeting the requirenents of the RFQ P shall be organi zed and presented in
the prospective consultant's RFQ P Response. Prop osals should be prepared
in four (4) parts as described bel ow

El aborate bindings and colorful displays are not to be used in the
prospective consultant's RFQ P Response. The RFQ P Response shall be
prepared sinply and economically, providing a straightforward, concis e
del ineation of the prospective consultant's commitnent to satisfy the
requi rements of this RFQ P.

Accuracy and conpl eteness are essential. Onmi ssions and anbiguous or
equi vocal staterments will be viewed unfavorably and will be considered in
the evaluation. Since all or a portion of the successful RFQ P Response
may be incorporated into any ensuing contract, all prospective consultants
are cautioned not to make clains or statements that cannot be subsequently
included in a legally binding agreenent.

The Town may reject any RFQ P Response that does not neet thes e
requirenents.

REQ P Response Contents - Part |

Banki ng and Fi nanci al Data

As part of its RFQ P Response the prospective consultant shall provide
reasonabl e evidence of its financial stability. This nmay include banking
and/ or other references.

| nsurance _and Ri sk Managenent
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Prospective consultants must indicate nmethods of conplying with al |
applicable liability and insurance requirenents under law. They nust al so
provide a brief statement as to their present standard insurance coverage
or self-insurance program Statenent of Professional Liability is als o
required.

Conflict of Interest

Each prospective consultant is advised that its performance of work for
the Town may, at any time, raise questions about real or perceived
conflicts of interest because of the prospective consultant's relationship
to other entities or individuals, including without limnitation:

(1) private and public owners of properties that abut or nay be
affected by the landfill, and/or

(2) other entities with potentially conflicting interests and/or
concer ns.

Accordingly, the Town reserves the right to:

(1) di squalify any prospective consultant or reject any proposal
at any time solely on the grounds that a real or perceived
I egal or policy conflict of interest is presented,

(2) require any prospective consultant to take any action or
supply any information necessary to renmove the conflict; or

(3) term nate any contract arising out of this solicit ation if, in
the opinion of the Town, any such relationship woul d
constitute or have the potential to create a real or perceived
conflict of interest that cannot be resolved to the
satisfaction of the Town.

In addition, representatives and/or enployees of the successful
prospective consultant will be required to agree to certify fromtine to
time, in a formapproved by the Town, that in connection with work under
this contract, they are in full conpliance with the provisions of al |
applicable conflict of interest laws. The prospective consultant agrees
to disclose in witing any facts the Town nmay seek in order to resolv e
guestions about potential conflicts of interest occurring during the
period of solicitation or performance hereunder and, upon request of the
Town, supply a full and conplete explanation of it s relationships to other
entities and individuals. |n any such event, the prospective consultant
shall consult with the Town's authorized representatives to learn wha't
action must be taken to resolve such conflicts and conply with al |
appl i cable laws and policies.

Each of the prospective consultants shall subnit to the Town as part o f
its RFQ P Response a list of all such potential conflicts or a witten
certification that it has none.

Audi t

Prospective consultants nmust include a letter veri fying a recent audit and

showi ng overhead and payroll fringe costs.

REFQ/ P Response Contents - Part Il, letter of Transmittal, Proposal Format an d

Quality
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The technical portion of its RFQ P Response shall contain the following
information in the sequence presented and under the headings given.
Prospective consultants who do not conply with this restriction may be
consi dered non-conform ng and be downgraded at the discretion of the Town.

A Letter of Transm ttal

The RFQ P Response shall include a letter of transnmittal not to excee d
three pages, signed by an individual, or individuals, authorized to bind
the prospective consultant contractually. The letter nust state that the
RFQ P Response will remain valid fromthe date of subm ssion through 5:00
P.M on DATE, the deadline for subnission of the RFQ P Response, and
thereafter until the prospective consultant withdraws it; a contract i s
executed; or the procurement is ternminated by the Town, whichever occurs
first.

The transmittal letter shall include the nane, title, address, and
t el ephone nunber of one or nore individuals who can respond to request s
for additional information, and al so, of one or nore individuals who are
authorized to negotiate and execute a contract on the prospective
consultant's behal f.

B. Proposal Format and Quality

1) Under st andi ng the Scope of Work

The proposal nust describe the prospective consultant' s
general understanding of the scope of work and the key issues
associated with performng the required consulting services in
the specific disciplines involved in landfill assessnent and
closure. In addition, it must include statenents covering the
prospective consultant's faniliarity with the project and
describe unusual conditions or problens that my be
encount ered. The proposal nust provide a project task list
and description of each task.

2) Approach and Met hodol ogy
The proposal nust describe the prospective consultant' s
pl anni ng and net hodol ogy and the mechani cs of how each will be
applied to the work. Special nmethods, techniques, or

equi pnment which are required by the nethodol ogy should be
covered in detail.

For tasks involving data collection (e.g. water quality
sanpling), the prospective consultant mnmust describe the data
collection goals, the technique, and nethods proposed for the
t ask.

3) Schedul e and Progress Reports

The proposal nust identify inportant milestones in the
preparation of the reports and indicate in sone detail how and
when the milestones will be net.

The proposal nust also briefly describe the intended nethod of
task budget planning and progress reporting.
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RFQ P Response Contents - Part I1l, Qualifications of Team Personnel

The Qualifications portion of its RFQ P Response shall contain the following
information in the sequence presented and under th e headi ngs given. Prospective
consultants who do not conply with this restriction nmay be considered non -
conform ng and sumarily elinmnated at the discretion of the Town.

A Project Team Qualifications

The proposal must describe the prospective consultant's team conposition
by indicating howit intends to performthe work, i.e., as an i ndependent
conmpany, a partnership, a joint venture, or a conbination involving a
pri me and subconsultants. The role of each participating entity shall be
fully described.

The proposal shall detail specifically the work to be done by the pricipal
consultant's own forces and the work to be perforned by others. A
reasonabl e approxi mate percentage of jobhour effort shall be indicated for
each participating entity.

The Town does not favor any one of the above-naned conbinations over

ot hers.
B. Key Staff Qualifications and Experience
The proposal nust include sumary resunes of key personnel, including the

Project Manager, proposed to staff the project and descriptions of
conparabl e projects perfornmed by the personnel to be assigned to the work.
Because of the specific nature of the work involved in the project, key
personnel to be assigned to the project nust include staff who denobnstrate
signi ficant know edge and experience in the fields of environnmental
engi neering, civil engineering, geology, hydrology, water resources
engi neering, stormwvater runoff and other drainage analyses, water
chem stry, aquatic biology and other disciplines related to design,
construction, operation, assessing the inpacts, as well as closure of

landfills.

For each key staff, indicate whether they will be assigned on a full-tine
or a part-tine basis. |If staff is to be assigned part-tinme, indicate what
percentage of his/her tinme will be devoted to the work of this project.
C. Recent Projects and References

The proposal nust list at least four of the prospective consultant' s

recent projects (no nore than six) having nature and conplexity of
scientific, technical and nmanagenent issues sinilar to those anticipated
for this project.

Identify the key personnel to be assigned to this project who wer e
involved in the recent projects described. Specific mention should be
made of key staff nmenber(s) experienced in projects sinmlar to that
proposed. In the case of the Project Mnager, specifically describe
hi s/ her experience in managi ng recent projects of a nature and conplexity
simlar to this project.

Provide the nanes of at least three clients for whom the prospectiv e
consul tant has perfornmed work sinmilar to that proposed, and who may b e
contacted as references. At |east one of these references should include
governnental agencies sinmlar to the Town for whom one of the recent
projects cited have been perforned.
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REQ P Response Contents - Part |V, Ofice and Staffing Plan

A Ofice. EFquipnent, and Staffing

The proposal must describe and list the field and office equi pnent
to be used for the work tasks. It nust also descr ibe the office and
field staffs' experience in the operation of the equi pment.

Labor atories used to analyze water, air, and soil sanples for the
project must be certified by the Massachusetts Departnent o f
Envi ronmental Protection. Therefore, the proposal nust include a
copy of the DEP cerification of |aboratories that the prospectiv e
consultant will use for sanple analyses. The Town reserves the
right to inspect said |aboratories as part of the consultant
selection process or at any time during the period that the
consultant is working on this project. In the event that the
i nspection(s) reveal unsatisfactory conditions at the | aboratories,
the Town reserves the right to require that the consultant use the
services of another certified | aboratory.

B. Project Organization

The proposal nust provide a project organization chart which shows
the relationship of project team nenmbers to each other under a
manager and the relationship of the teamto the Town. The char t
must include the responsibilities of the project team nenbers.

C. Staffing and Schedul e Chart

The proposal nust provide a staffing and schedul e chart indicating
the team nenbers to be used on the project and their job titles, job
description, tasks, and tinme allotnent of each one to carry out the
tasks within the tinme frame of the contract.

Provide a staffing and schedul e chart indicating present and future

staffing coomitnents to the prospective consultant's other ongoi ng
or upcom ng projects and how this work will be staffed.

Clarification of RFQQ P Content and Responses

Questions from prospective consultants on the RFQ P docunents will be
answered by the |DENTIFY TOM COFFICIAL at a neeting of prospective
consultants and the Town. The neeting will be held at TIME, DATE &
LOCATION This will be the only oppurtunity for prospective consultants to
make inquires about the RFQ P docunents. Questions on the RFQ P will not

be answered over the tel ephone.

If clarification of the contents of any RFQ P Response is required, the
Town will request clarifi cation by either witten or in-person request to
the prospective consultant. Prospective consultants nmust be prepared at

any reasonable tinme to visit the Town's offices to clarify their responses
or review information. Unless otherw se stated, the Town contact is:

| DENTI FY wi th ADDRESS & PHONE #

Subni ssion _of RFQ P Response

The original and five copies of the prospective consultant's response to
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the RFQ P shall be submitted not later than the DATE AND TIME and shall be
addressed to Town's contact person identified above.

Responses received later than the specified date and time will not be
considered in selecting a consultant firmto performthe work.

Revi ew of RFQ P Response

Upon receipt of the RFQ P Responses, the Town wll evaluate Part |
(Contractual Requirenents) of all respondents. For those prospectiv e
consultants deened to be qualified under Part |, the Town will review
Parts Il - V.

Oral _Presentations

Fol | owi ng eval uation of of the proposals, at a date to be announced, each
prospective consultant teamfound to be fully qual ified and responsive my
be invited to nake an oral presentation of its RFQ/P Response to the Town.
The presentation nust be nmade by the proposed project nanager and other
top level team nenbers expected to be assigned to this work. Such oral
presentations shall, as a general rule, be linmted to approximately 30
m nutes for presentation plus 30 minutes for questions.

4.0 COST EVALUATI ON

The proposal will be eval uated on overall price and ranked fromleast costly to
nost costly based on the projected |levels of effort and costs provided in this

component. Proposals nust present the cost for conducting each task require d
to conplete the project as described both on the Departnment's nmanual and in the
prospective consultants proposal. Proposal s should include both direct and

i ndirect costs.

5.0 SELECTION OF A CONTRACTOR

The results of the evaluation of each proposal w ||l be conpared by the Town and
a final ranking shall be made considering managenent, technical nerit, and
capability of the consultant. The cost estimate contained in the proposa l
shall also be considered in the final selection of a consultant. In that
regard, the Town will primarily consider the need to provide a conprehensiv e
array of specialized services to acconplish the project including the need for

detai |l ed knowl edge of the Town's solid waste program policies and procedures.

The overall goal of the evaluation process shall be to reconmend award for the
contract to the proposal which neets the requirements of the RFP/Q and is at the
sanme time cost-effective.

If after conpleting this evaluation, the Town finds that two or nore proposals
are nore or less equal, it reserves the right to re-evaluate said proposal s
pl aci ng greater enphasis on any and all of the foll ow ng factors:

Price

Past perfornmance record

Firm s special experience or abilities
Capacity of the firmto acconplish the work
Size and availability of firm personnel

O her criteriarelated to the firns ability.

ouhkwnE

6.0 ATTACHMENTS
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ATTACHVENT A: Scope of Services Attachnment A: Qutline for Solid Waste Site
Assessnent

The Scope of Services provides a detailed outline of activities which need to be
conducted for the initial site assessnment process to be conpl eted under thi s RFP.

The Qutline(s) for Solid Waste Site Assessnment contained in this manual should
be included as an attachnent to the RFP/ Q

ATTACHMVENT B: Technical Evaluation Criteria

The technical evaluation criteria is used to group consultants based on thei r
ability to performthe required services. It provides criteria on whicht o rate
proposals as wunacceptable based on a mnimum level of conpetence, and
advant ageous and hi ghly advant ageous based on experience in performing the tasks
required for landfill assessnent and cl osure. The follow ng could be used as a
guide in perform ng a standardi sed eval uati on of proposals:

CRI TERI A
I Conpl et eness

M NI MUMS
I Compl ete response to RFP

COVPARATI VE ADVANTAGEQUS N A
H GHLY ADVANTAGEQUS N A

CRI TERI A
I Conformance to Technical and Schedul i ng Requirenents

M NI MUMS
' Full Conformance

COVPARATI VE ADVANTAGEQUS N A
HI GHLY ADVANTAGEQUS N A

CRI TERI A
1 Proposed Service
I Ability to provide requested service

M NI MUMS
I Proposal shows that consultant has the capacity to provide the
requi red servi ces.

COVPARATI VE ADVANTAGEQUS
I Proposal shows that consultant has an established relationshi p
with all sub-contractors of at |east 2 years.

H GHLY ADVANTAGEQUS
I Proposal shows consultant has the ability to provide established
services wthout sub-contracting and/or has an established
rel ationship of nore than three years.

CRITERI A
1 Proposed Service
I Experience in Assessnent and C osure services

M NI MUMVS
I Proposal shows consultant has satisfactorily conducted at leas't
one landfill or waste site assessment and cl osure which included a

groundwat er and gas nonitoring program
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COVPARATI VE ADVANTAGEQUS
! Proposal shows consultant has satisfactorily conducted at leas't
one landfill or waste site assessnment and closure under the DEP DSWV
or BWSC gui dance.

HI GHLY ADVANTAGEQUS
! Proposal shows consultant has satisfactorily conpleted nore than
three assessnment and closures assessnment using Departnment gui dance.

CRI TERI A
I Timng

M NI MUMS
I The consultant's proposal must fall within 3 nonths of the
proposed schedul e.

COVPARATI VE ADVANTAGEQUS N A
HI GHLY ADVANTAGEQUS N A
CRI TERI A
1 Staffing
I Availability
M NI MUMS
! The consultant has the necessary staff to performthe required
servi ces.

COVPARATI VE ADVANTAGEQUS
! The consultant has the necessary staff dedicated to performthe
requi red services.

H GHLY ADVANTAGEQUS
I The consultant has the necessary staff dedicated & designate d
back-up staff to performthe required services.

CRI TERI A
I Staffing
1 Experience

M NI MUMS
! The consultant's project nmanager has a mnimumof 2 years of site
assessment and cl osure experience.

COVPARATI VE ADVANTAGEQUS
! The Consultant's project manager has nore than two year's sit e
assessment and cl osure experience and 50% of support staff has one
year's site assessment and cl osure experience.

Hl GHLY ADVANTAGECQUS
! Project manager has a mininum of 4 years of site assessnment and
cl osur e experience, and 50% of the support staff has nore than 2
years assessment and cl osure experience.
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ATTACHVENT C:
Al'l proposal s nmust include the conpleted certificate of non-collusion

CERTI FI CATE OF NON- COLLUSI ON

The undersigned certifies under penalties of perjury that this bid or
proposal has been nmade and submitted in good faith and wi thout collusion
or fraud with any other person. As used in this certification, the word
"person" shall nean any natural person, business, partnership,
corporation, union, conmittee, club, or other organization, entity or
group of individuals.

Name of person signing bid or proposa

Nanme of Busi ness
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APPENDI X E. MJNI Cl PAL FEE PROGRAMS

Survey information has been collected froma variety of sources, including the
Massachusetts Mini ci pal Association surveys, recycling equiprment grant
applications to the Departnment of Environnental Protection, published
newspaper accounts, a Kennedy School of Government survey and anecdota
evidence. This 1993 data was still being collected and verified when the
last edition of this manual was being prepared. The information in this
appendi x has not been updated for this edition. However, Chapter 9 has been
updated with information on

Al nmost half of all Massachusetts cities and towns currently charge sonme form
of user fee for solid waste nanagenent. Based on the information collected to
date, 169 of the 351 nunicipalities have a user fee. O these 169 cities and
towns, 84 have a flat rate for drop-off at landfills or transfer stations, and
14 have a flat rate for curbside pick-up. At least 16 comunities do not
provi de runici pal rubbish service of any type, and their residents are served
t hrough private subscription service. Finally, 55 communities currently
charge for rubbish service on a volune basis, either for curbside collection
or drop-off. This |ast group, which represents 16% of the nunicipalities, has
chosen to do the right thing by encouragi ng resource conservation and
recycling through the establishnent of unit based user fees.

Vol une based user fee: Resident pays per bag, barrel, or other neasurable
unit. In this systema residents' disposal costs reflect the anount they
throw away. The DEP supports this system because it encourages waste
reduction, recycling, and awareness.

Flat rate user fee: Residents pay an annual fee for disposal of rubbish
regardl ess of weight or volume. There is no variation in the fee to refl ect
annual usage. Wiile this systemnmay help a conmunity pay its solid waste

di sposal costs, it does not encourage reduction or recycling.
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Vol une based User Fees
(55 conmuni ties)

Town Cur bsi de/ Dr op- of f Unit Price
Amher st Cur bsi de $105 /yr 1 barrel
$140 /yr 2 barrel
Ashbur nham Cur bsi de $1.00 /15 ga. bag
$1.50 /30 ga. bag
Ashfield Dr op- of f $1 /30 ga. bag
At hol Cur bsi de $1 / bag
Bel chert own Dr op- of f $30 /yr + $0.80 /bag
Boxford Cur bsi de $0.70 /30 ga. bag
Brinfield Cur bsi de $1 / bag
Char | enont Dr op- of f $1 /30 ga. bag
Chesterfield Dr op- of f $0.75 /15 ga. bag
$1.50 /30 ga. bag
Chi | mar k Drop- of f $2.65 /40 ga. bag/barrel
Clinton Cur bsi de $0. 75 / bag
Colrain Dr op- of f $1.00 /33 ga. bag
$0.50 /16 ga. bag
Concord Cur bsi de $0.90 /16 ga. bag
$1.75 /44 ga. bag
Danvers Drop- of f $10 /12 Transfer Station trips
Edgart own Drop- of f $2.25 /40 ga. bag/barrel
Fr eet own Cur bsi de $1.50 / bag
Gayhead Drop- of f $2.65 /40 ga. bag/barrel
Gll Cur bsi de $1 / bag
d oucester Cur bsi de $1 / bag
Goshen Dr op- of f $10 /yr + $2 /30 ga. bag
Hal i f ax Cur bsi de $1 / bag
Har dwi ck Dr op- of f $1 / bag
Hatfield Dr op- of f $25 /yr + $2 /bag
Hawl ey Dr op- of f $1 /30 ga. bag/barrel
Hudson Dr op- of f $10 /yr + $3 /carl oad
Hunt i ngt on Dr op- of f $0.60 /16 ga. bag
Manchest er Cur bsi de $0.50 /32 ga. bag or barrel
Mendon Cur bsi de $1. 25 / bag
MIlis Dr op- of f $50/yr + $1 /bag
$1.00 /30 ga. bag
M1 ton Cur bsi de One free can/wk; then
$1.50 /can
Mont ague Cur bsi de $1 / bag
Nort h Adans Dr op- of f $50 /yr + $1.75 /30 ga.
or $0.90 for 15 gals.
Nor f ol k Dr op- of f $1.35 /30 ga. bag
Nort h Readi ng Cur bsi de $0. 65 / bag
Nor t hanpt on Dr op- of f $1 /bag
Or ange Dr op- of f $10 /yr + $1 /bag
Pal mer Dr op- of f $1.00 /30 ga. bag
Pet er sham Dr op- of f $10 /yr + $1 /bag
Plainfield Dr op- of f $25 / punchcard (good for 50 bags
Russel | Dr op- of f $20 /yr + $1 /30 ga.
$0. 60 /15 ga.
Sal i sbury Dr op- of f $0. 80 / bag
Seekonk Cur bsi de $86/ year base +

$0.31 /14-20 ga. bag or
$0.53 /31-33 ga. bag

Shel bur ne Dr op- of f $1 /bag
Sout hbri dge Dr op- of f $2 /trip to Transfer Station
Ti sbury Dr op- of f $2.25 /40 ga. bag or barrel
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War e
VWar wi ck
Webst er

Wendel |

West hanpt on
West Ti sbury
W | br aham
W I Iliamst own

Wor cest er
Wor t hi ngt on
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Dr op- of f
Dr op- of f
Dr op- of f

Dr op- of f
Dr op- of f
Dr op- of f
Dr op- of f
Dr op- of f

Cur bsi de
Dr op- of f

$40 /yr + $1 /bag

$1 / bag

$1 /bag if recycle

$2 /bag without

$0. 50 / bag

$25 /yr + $1 /bag

$2.65 /40 ga. bag or barre
$60 /yr + $0.60 /bag

$0.75 /15 ga. bag

$1.50 /30 ga. bag

$0.50 /bag (to start 11/15/93)
$30 /yr + $0.50 /bag
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Fl at Rate User Fees -- Curbside Service
(14 comrunities)

Town Price
Acushnet $ 65/yr
Attl eboro $ 83/yr

Br ockt on $140/ yr

Br ookl i ne $150/ yr
Chel sea $152. 50/ yr
East Brookfield $104/ yr
Franklin $160/ yr

Hi nsdal e $ 30/ yr
Hol | i st on $ 75/yr
Mar shfi el d $ 70/ yr
Medway $150/ yr
Nahant $ 75/yr + $ 35/ person/yr
Penbr oke $120/ yr
Readi ng $110/ yr
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Fl at Rate User Fees

Town

Act on

Adans

Al ford
Ashby
Ashbur nham
Ashfield
Bar nst abl e
Barre
Becket
Berlin

Ber nar dst on
Bol t on

Bour ne
Boyl st on
Brai ntree
Br ookfield
Buckl and
Carlisle
Chat ham
Charlton
Cohasset
Cunmi ngt on
Deerfield
Denni s
Dougl as
Dudl ey
Duxbury
East ham

Egr enont
Fai r haven
Foxbor ough
G ot on

Hadl ey
Hanson

Har var d
Heat h
Hol | and
Hul |
Lakeville
Leverett
Littl eton
Ludl ow
Lunenberg
Mar | bor ough
Mashpee
Merri nac

M ddl ebor ough
M ddl efield
M ddl et on
M1 bury
Mount WAshi ngt on
Nant ucket
Newbury
North Brookfield
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-- Landfill/Transfer Station Drop-off
(84 communities)

Price

$85/ yr
$12/ yr
$30/ yr
$50/ yr
$40/ yr
$35/ yr
$45/ yr
$ 3/yr
$40/ yr
$50/ yr
$25/ yr
$75/ yr
$ 7/yr
$ 5/yr
$10/ yr
$50/ yr
$25/ yr
$10/ yr
$35/ yr
$10/ yr
$52/ yr
$100/ yr
$35/ yr
$50/ yr
$10/ yr
$ 2/yr
$60/ yr
$45/ yr
$120/ yr
$ 5/car/yr + charge based on vehicl e tonnage
$100/ yr
$30/ yr
$30/ yr
$100/ yr
$50/ yr
$25/ yr
$25/ yr
$50/ yr
$50/yr ($100/yr business)
$35/ yr
$100/ yr
$30/yr ($60/yr business)
$40/ yr
$5/ yr
$30/ yr
$30 /yr
$ 5/yr
$45 /1 year dunp sticker
$10/ yr
$15/ yr
$50/ yr
$50/ yr
$ 5/yr
$50/ yr
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Northfield

O | eans

ais

Pal mer
Pepperel |

Pl ynout h
Rockport
Sandwi ch

Sci tuate
Sheffield
Sout h Hadl ey
Sout hbor o
Sout hwi ck
Sudbury
Sut t on
Tenpl et on
Upt on

Wal es

VWarren
Vel | fl eet
West Bri dgewat er
West Brookfield
West bor ough
West on

W | br aham

W Iliamsburg
W1 Ilianmstown
W nchendon
W ndsor

Yar nout h
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$25/ yr
$75/ yr
$20/ yr
$35/ yr
$50/ yr
$20/ yr
$75/ yr
$35/ yr
$10/ yr
$110/ yr
$ 5/yr
$100/ yr
$40/ yr
$65/ yr
$ 5/yr
$ 5/yr
$25/ yr
$20/ yr
$ 2/yr
$45/ yr
$10/ yr
$25/ yr
$10/ yr
$130/ yr
$65/ yr
$40/ yr
$17/ yr
$50/ yr
$15/ yr
$70/ yr

($50/ yr busi ness)

or $3/carl oad
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Town

Aubur n

G anby

Hadl ey

Hol den
Hubbar dst on
Hul |

Lei cest er
New Br ai ntree
Nor t hbri dge
Oxf ord

Pri ncet on
Rowl ey

Rut | and
Shar on

St urbridge
Uxbri dge
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No nuni ci pal

service -- Private subscription
Fl at Rate User

Fees

Cur bsi de Service
(16 comunities)

Price

$13/ nont h
$15/ nont h
$18-19/ nont h
$18- 22/ nont h
$20/ nont h
$18/ nont h
$20/ nont h
$27/ nont h
$20/ nont h
$16- 18/ nont h
$19/ nont h
$12/ nont h
$18/ nont h
$11/ nont h
$25/ nont h
$19- 24/ nont h
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APPENDI X F. SAMPLE MUNI Cl PAL LANDFI LL BUDGET

DI RECT COSTS

COLLECTI ON:
Rubbi sh Col | ecti on $224, 000
Recycl abl es Col | ecti on 33,000
Admi ni strative Expenditures 7,500 $264, 500
DI SPOSAL:
Landfill WAages & Overtine 72, 866
Landfill Operating Expenditures 17,822
Landfill Conpactor Lease 31, 700 122, 388 $386, 888

| NDI RECT AND OVERHEAD COSTS
(See Indirect and Overhead Costs Detail)

(a) Adm ni stration - H ghway Depart nment 17, 250

(b) Engi neeri ng 3, 000

(c) Administration - Town 2,642

(d) Tr easurer 1,512

(e) Col | ect or 11, 824

(f) Dat a Processing 1, 475

(9) Pensi on 11, 535

(h) Health & Life | nsurance 10, 464

(1) Wor kers' Conpensati on 13,510

(j) CGeneral | nsurance 2,000

(k) Medi car e 267

(") Payrment in Lieu of Taxes 15, 938 91, 417

LANDFI LL CLOSURE AND POST

CLOSURE RESERVE 200, 000
TOTAL $678, 305

| NDI RECT AND OVERHEAD COST DETAI L

(a) Adm nistration - Hi ghway Dept.
Defi ned by Superintendent to be 15%
of Hi ghway Administration Division Budget: 15, 000 17, 250

(b) Engi neering
Quarterly Inspections &

Reporting to DEQE 750/ Qxr. 3, 000
(c) Admi nistration - Town
Budget (Adm nistration, Accounting, Audit) 145, 000
Direct Cost Budget divided by 386, 888
Total Operating Budget 21,235,000 = 1.8% 2,642

(d) Treasurer
Oper ati ng Budget 83, 000
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Direct Cost Budget divided by 386, 888

Total Operating Budget 21,235,000 = 1.8% 1,512
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(e) Collector

Oper ati ng Budget 68, 500

# Trash/Commercial Bills

Total # Bills Sent, Al Types 42,000 = 17. 3%

(f) Data Processing

Har dwar e Mai nt enance (5% 17,500 875

Sof t war e Mai nt enance (1/3) 1, 500 500

Supplies (5% 2,000 100
(g) Pension:

Pensi on Assessment X 710, 000

Sal ari es divided by 72,866

Total Sal ari es (Pensionable) 4, 485, 000 1.6%
(h) Health & Life |Insurance

2 Famly Plan B BS x 298/ nont h = 7,152

2 Individual Plan BC/ BS X 138/ nont h = 3,312
(i) Workers' Conpensation

Labor Wages 65, 000 X 20.74 rate

Cl erical Wages 7,866 X 00.37 rate

72, 866

(j) Ceneral |nsurance

Liability/Fleet Policy (Est.

(k) Medicare (1.45% Wages subject to:

267

(1) Paynents in Lieu of Taxes
Property Val uation
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$125, 000 X 12.75 tax rate
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by | nsurance Carrier)

1 | aborer @ $18, 414

11, 824

1,475

11, 535

10, 464

13, 481

2,000

15, 938

13, 510
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REVENUE REQUI REMENT WORKSHEET

REVENUE REQUI REMENT TO BE RECOVERED THROUGH RATES

LESS REVENUE REQUI REMENT FROM COMVERCI AL DUMPI NG

Rat e/ Ton X nurmber of tons
of commercial dunping

REVENUE REQUI REMENT TO BE RECOVERED FROM RESI DENTI AL USERS

Revenue to be Recovered from Resi dential Dunping

Sticker Fee Rate x Nunber of Stickers

Dunmpi ng Fee Rate x Pounds/ 100 Dunped

Revenue to be Recovered from Resi dential Curbside Pickup

Remai ni ng Revenue to be Recovered/# Residential Pickups

CURBSI DE Pl CKUP FEE CALCULATI ON

REVENUE REQUI REMENT TO BE RECOVERED THROUGH RATES 678, 305

LESS REVENUE REQUI REMENT FROM COMVERCI AL DUMPI NG

Rate/ Ton x  nunber of tons $65 x 950,000 61, 750
of commercial dunping

REVENUE REQUI REMENT TO BE RECOVERED FROM
RESI DENTI AL USERS 616, 555

Revenue to be Recovered from Resi dential Dunping

Sticker Fee Rate x Nunber of Stickers $10 x 400 4, 000
Dunpi ng Fee Rate x Pounds/ 100 Dunped $3.25 x 31, 200/ 100 1,014
Revenue to be Recovered from Residential Curbside Pickup 611, 541
# Residential Curbside Pickups 5, 500
Revenue to be Recovered per Residential Curbside Pickup $112
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REVENUE PROJECTI ON AT NEW RATES

| . COMVERCI AL DUMPI NG REVENUE

Ti ppi ng Fee $65 per ton

H ghway Superintendent's
Esti mat ed Tonnage for FY' 92 950 $61, 750

1. RESIDENTI AL CURBSI DE PI CKUP
Annual Fl at Fee $112/ house
H ghway Superintendent &
Health Agent's estinmate of
# of househol ds participating 5,500 616, 000

[11. RESIDENTI AL NON- CURBSI DE

Landfill Sticker Fee $10

Est. # Residential Stickers 400 4, 000
Dumpi ng Fee per 100 pounds

Hi ghway Superintendent's $3. 25

Esti mate of # pounds dunped 312 1,014

$682, 764

An additional $611,541 to be recovered form 5,500 residential curbside pickups
for an annual fee of $112.00.

Once the rates are conputed, a revenue projection at new rates analysis is
needed to verify that the new rates will produce the desired revenue. As
shown bel ow, the aggregate of the comrercial dunping revenue, curbside

resi dential pickup and residential non-curbside fees produce $682, 764 slightly
nore than the $678, 305 to be recovered through rates.
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APPENDI X G. PURCHASI NG 3 S MAPS

A party conducting a landfill assessnent must subnit a regional |ocus map of
the area surrounding the landfill site. The Division of Solid Waste
Managenent in cooperation with Mass@ S has incorporated the State's pernmitted
solid waste facilities into the Mass@ S system and can produce | ow cost
conput er generated maps for use in conpleting a landfill assessnent.

Wat Is GS:

A Geographical Information System (@S) is a conmputer system capabl e of
assenbl i ng, storing, manipulating and di spl ayi ng geographically referenced
information. The systemallows for detail ed nmapping of site information in
one or nore data layers or "overlays". The systenl s database contains tabul ar
i nformati on which can be |linked to the geographically referenced (mapped)
features. MassG@ S is the Executive Ofice of Environnental Affairs (ECEA)
state-wide G S. Through Mass@ S, the Commbnweal th has created a coordi nat ed,
st at ewi de dat abase of spatial information for environnental planning and
managenent. The source scale of Mass@ S data ranges from 1:5,000 to
1: 250, 000. Data shown on the SW Assessnment nap set has been devel oped from
data with a source scale of 1:25,000 to 1:100, 000.

Wiy Use G S Maps:

The automated "Solid Waste Assessnent” GS nap set consists of two maps at a
1: 25,000 scale with your community at the center of the map. Sone |arger
communities will plot at a snmaller (nore generalized) scale in order to fit
bot h maps on one page. The Resource Map depicts Zone Il's and Interim
Wel | head Protection Areas, surface water supplies, non-forested wetl ands,
drai nage basin delineations, aquifers, protected areas and pernitted solid
waste facilities. The Land-Use Map depicts 21 | and use categories interpreted
from 1985 aerial photography. The maps contain nost, if not all, of the

i nformati on necessary for the | ocus mapping required for assessnent
subnmittals. They can also be used by local officials to advocate for |andfil
cl osure and other resource protection activities.

How To Obtain These Maps:

The G S Solid Waste Assessnent Map Set costs $50 and can be ordered through
Mass@ S by choosing nap thene "SW Assessnent”, Large Fornmat Map "your town
nane" on the included orderform Send conpleted formand check payable to
Executive Ofice of Environmental Affairs, to: Massd S, 20 Sonerset St, 3rd
floor, Boston, MA. 02108.
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SS IS| Order Form for Maps

or Licensing of Digital Data

to be provided by the Massachusetts Executive Office of Environmental Affairs

MassGIS serves the environmental agencies of the Commonwealth of Massachusetts as a
coordinated, statewide database of spatial information for environmental planning and
management. Please use this order form to request either digital data from the MassGIS
database (see reverse) or one printed map to be generated using MassGIS data. The
MassGIS Datalayer Descriptions and Guide to User Services describes the available map
themes and datalayers in detail; to receive a copy please check this box:

a. Client Information

Organization Date
or Individual
Contact Name Check or

Purchase Order #

Address Telephone
Town State | Zip Code EAX

b. To Order a Map

1. Choose a Map Theme

Land Use Title 5 DEP MCP (21E) NRS Site Map
Open Space (0OS) DFA Groundwater Natural Resources (DEP Regions only)
Water Resources Wetlands Habitat Water Supply Protection

OS/Water Resources Solid Waste Assessment

2. Choose a Format provide the requested information

Large Format Map (any listed theme) Site Map (21e theme only)
Map size and scale will vary depending on the area portrayed. Map will be 8%" x 11" in size and printed at 1:15,000 scale.
Maximum size is 46" x 33". Maps of towns or USGS quadrangles are || Radii of 500 feet and % mile around the specified coordinates
printed at 1:25.000 scale. will be shown.
List town, quad, or region name/number Site Name
Site Address
Map Title UTM or LL Coordinates (deg, min, sec)
N E/W

3. Map Production Charges

Basic fee $ 50.00
Additional copies of the same map copies @ $ 15.00
Extra fee for printing on clear mylar copies @ $ 15.00

TOTAL Please attach a check or purchase order for this amount

Please return this form with a purchase order or check payable to the Executive Office of Environmental
Affairs



C.

To License Digital Data_

First provide the client information requested on the reverse side

of this form, then use this side to specify which data, format, and media you wish to

receive. The MassGIS Datalayer Descriptions and Guide to User Services describes

available datalayers and panels. Most datalayers divided into panels by town or

quadranagle, etc., each priced separately. Please refer to the other side of this form to

request a copy of the Guide.

Format

d. Format and Medium for Digital Data

1. List Datalayer Names 2. List 3. Unit 4. Data 5. Total
Panels Price Format Price
By number/name per panel Fee
for each datalayer - *
see below
Please attach additional forms if necessary
EXAMPLE
Roads Dat al ayer Quads 5, 11 100. 00 50. 00 250. 00
1985 Land Use Dat al ayer Town 341 100. 00 25. 00 125. 00
TOTAL custom data request
CD Sets Available
3 CD set of Statewide Data 500.00
5 CD set of Scanned USGS quads- panelled by orthoguad

250.00

Media

Arc/Info 7.x uncompressed export

CD

DXF (AutoCAD)

MapInfo (MIF and MID)’

MS-DOS 3.5" diskette

Other’(specify:

UNIX Exabyte 4mm/8mm tape

Other (supplied by client, if

* Add $25 per file

e. License Agreement

supported)

The Massachusetts Executive Office of Environmental Affairs distributes diqgital

cartographic data under terms and conditions published in the MassGIS Datalayer

Descriptions and Guide to User Services. l/we acknowledge that submission of this

order binds us to the terms and conditions of the agreement concerning use and

distribution of this data which we have read and understand.

Authorized
Signhature

Date

SWM D: 001-91-G Rev.5/97
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APPENDI X 1. DSWM POLI CI ES AND PUBLI CATI ONS

The following is a list of publications devel oped by the Division of Solid
Wast e Managenent (DSVWM of the Massachusetts Departnent of Environnental
Protection (DEP). The docunents listed can be ordered by phone on this page
are available fromthe Departnent's Infoline 617-338-2255 or 1-800-462-0444.
For technical information, ask for the program contact |listed in each

cat egory.

Policies
Jim Roberts (617-292-5983)

Interim Gl Ash Disposal (Feb 1983 - 2 pp)

Coal Ash Landfill Cover & Disposal (May 1983 - 5 pp)

Urea Formal dehyde Foam Insulation (UUFI) Disposal (Mar 1988 - 2 pp)

Tire Disposal and Stockpiling (June 1987 - 4 pp)

Ash Managenment and Di sposal (Aug 1988 - 12 pp)

Ash Sanpling & Analysis Guidance (July 1988 - 10 pp)

Tonnage Linmits at Solid Waste Facilities (June 1989 - 4 pp)

Asbest os Guidelines (Mar 1988 - 3 pp)

Reuse & Di sposal of Contaminated Soil at Landfills (Apr 1994 - 25 pp)

Policy on Approving Tonnage Increases to Facilitate Unlined Minicipal |andfil
Closures (Dec 1996 - 5 pp)

Leachate Tank Review at Solid Waste Facilities (Dec 1994 - 3 pp)

Gui dance Docunent s
Jim Roberts (617-292-5983)

Exi sting Solid Waste Managenent Facility Perm tting Gui dance (Apr 1991 -
15 pp)

Fi nanci al Assurance Requirenents Gui dance Docunent for Use with 310 CMR
19. 051 (Apr 1991 - 9 pp)

Gui dance on Conpliance with 310 CVMR 19.038(2)(d) Twenty-Five Percent
Recycl i ng Requirement (June 1991 - 27 pp)

Conpr ehensi ve Guidance to Solid Waste Di sposal Facilities for

| npl enent ati on of Di sposal Restrictions Covering 3 ass, Metal and

Pl asti c Contai ners, Paper, lLeaves and Yard Waste, lLead-Acid Batteries,
Wi te Goods and Whole Tires (Jan 1995 - 13 pp)

Landfill Assessment & Cl eanup Repermitting Guidance (Apr 1991 - 7 pp)

Landfill Technical Gui dance Manual (May 1997)
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GQuide to the Asphalt., Brick, and Concrete (ABC) Exenption (Feb 1995 - 7
pp)

Solid Waste Facilities
Brian Holdridge (617) 292-5578

Active Ash Landfills (July 1995 - 6 pp)

Active MW (municipal solid waste) Conbustion Facilities
(May 1995 - 6 pp)

Active MBWand Denolition Landfills (Dec 1995 - 19 pp)

Active Lined Solid Waste Landfills (MSWand other solid
waste landfills) (August 1995 - 8 pp)

Active Stunp & Denplition Landfills (May 1995 - 6 pp)

Active Transfer Stations (May 1995 - 25 pp)

CGeneral Information on Operating Solid Wast e Conbusti on
Facilities (Dec. 1993 - 27 pp)

| nactive or Closed Solid Waste Landfills (MSW and ot her
solid waste landfills) (Dec. 1995 - 70 pp)

Tire Piles in Massachusetts

Solid WAste Managenent Reports
St ephen Lowe (617) 574-6873

1995 Solid Waste Master Plan Update (Dec. 1995 - 60 pp)

Presents the npbst up-to-date statistical and policy
information on solid waste generation and disposal in
the Commpnwealth. Using 1994 figures. DEP cal cul at ed
the amount of solid waste generated., its sources, and
where it is going. The Update presents the state's
policies on waste disposal capacity managenment with a
special focus on initiatives designed to pronote
recycling as a neans to reduce the waste stream
requiring disposal and provide materials to the state's
expandi ng recycling prograns and industry. Contains
charts, tables, and graphs.

1995 Solid Waste Master Plan Update - Appendices (Dec. 1995
- 55pp)
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Cont ains technical data., methodol ogical assunptions,
and data tables, outlining analysis for both non- MSW
and MSW conponents of the waste stream | ncl udes
estinates of generation. diversion through recycling.
and di sposal.

Status Report on Cities and Town: NMSW Generation and
Di sposal - Appendix | of Solid Waste Master Plan (Dec. 1995

- 9 pp)

Br eakdown by all 351 municipalities' NSW
generation rate, disposal information, and solid
waste user fee prograns - uses data from 1994.

Massachusetts Cities and Towns, Trash and Recycling
Coll ection Methods, and Materials Recycled - Appendi x J of
Solid Waste Master Plan (Dec. 1995 - 10 pp)

Br eakdown by city or town of all recycl able
materials, nethod of trash and recycling
coll ection and popul ati on.

Recycling
John Crisley (617) 556-1021

Apartnent Buil ding Recycling: A Manual for Apartnent Oamers
and Managers (July, 1991 - 11pp)

Expl ains how nunicipal officials, recycling
coordinators, and property managers can incorporate
recycling into existing curbside collection programns.
Recycling can | ower an apartnent building's disposal
costs. It examnes key elenments to be considered in
designing and i nplenenting an apartnent or condoni ni um
collection program

Apart nent Buil ding Recycling Manual (May, 1988 - 56 pp)

Witten for municipal DPWor Board of Health officials,
Recycling Coordinators to explain howto design and
inplenent a recycling programfor nmedium and | arge
size, multi-unit apartnent buil dings and condoni ni uns.

Massachusetts - Buy Recycled Resource Directory (July 1995 -

18 pp)

A directory designed primarily for busi nesses and
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organi zations interested in | earni ng nore about

pur chasing recycled products and howto set up a "buy
recycled" program Contains listings of prograns that
can provide technical assistance to business, sources
of "howto quides" providing information about
purchasi ng recycl ed products, directories to help vou
|l ocate avail able products made fromrecycled naterial s,
and local, state, and national organi zations and trade
associations which can provide further information.

Commercial Recycling Basics (May 1992 - 2 pp)

Fi nanci ng for Recycling Rel ated Businesses: A Guide to MA
Econom ¢ Devel opment Agenci es and Prograns (May 1995 - 7 pp)

Gui de covers 10 of the Commnwealth's econoni c

devel opnent agencies and is intended as a starting
point and reference for recycling rel ated busi nesses
seeking financial assistance. Provides agency
sunmaries, contact nanes and addresses, a brief
description of agency services., financing prograns,
types of financing avail able, amounts. and specific
qualifications. Contains chart for each agency.

Muni ci pal User Fees (Sept. 1993 - 8 pp)

Ofice Paper Recycling Guide - How your office can
participate in the recycling process (1991 - 12 pp)

Step-by-step outline for starting, inplenmenting.

sel ecting a program coordinator, and nanagi ng an office
recycling program Provides tips on source reduction
and "closing the | oop" by buying recycled products.
Produced by the National Ofice Paper Recycling Project
- a consortiumof private conpani es and public sector
organi zati ons.

Pl astics Recycling Action Plan for Massachusetts (July 1988

- 108 pp)

Race-to0-Recycle The MA Ofice Recycling Contest (1995 - 8
pp)

Contains a list of winners, and a description of
recycling prograns devel oped by owners and nmanagers, of
large to nedium size office buildings. Produced
jointly by DEP, WasteCap of MA, and the Building Omers
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and Managers Association (BOVA). Call WasteCap to
obtain a copy.

Recycl ed Products Guide (Dec. 1990 - 79 pp)

Recycling Questions & Answers (May. 1996 - 2 pp)

Recycling Rul es-Questions & Answers (March, 1995 - 4 pp)

The "Recycling Rules" fornerly known as "WAste Bans,"
are restrictions on the disposal of certain recyclable
itens at solid waste landfills and incinerators in
Massachusetts. The rules are |located in the state's
solid waste facility nanagenment requlations., 310 CVR
19.017. This docunent lists the restricted materials
and definitions.

Recycling Services Directory and Markets Guide for
Massachusetts (ay. 1996 - 30 pp)

The Directory lists vendors who accept. collect or
purchase recyclable materials from Massachusetts
communi ties and businesses. This resource suppl enents
|l ocal vellow pages by describing narkets for

recycl ables across the state.

Scrap Tire Managenent in Massachusetts: Questions and
Answers for Minicipal Waste Managenent O ficials (August
1991 - 9 pp)

The Solid Waste Managenent Resource Gui de for Massachusetts
School s - 1995 update

Devel oped for grades K-12. |t helps students realize a
solid waste and resource managenent probl em exi sts,
makes students aware that their attitudes and actions
may contribute to this problem and seeks to foster an
appreci ation anong students that they can play a major
role in solving our solid waste probl ens.

Transfer Stations: A Guide for MA Minicipalities (1988 - 61
pp)

Val ue Added by Recycling Industries in Massachusetts (July
1992 - 13 pp)

St udy undertaken by Massachusetts Departnent of
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Environnmental Protection and Departnent of Revenue to
quantify the value of recycling products in the

manuf acturing sector. Report exam nes the val ue added
ton-for-ton of different industries and concl udes that
the agaregate value of these totals $588 nillion. Data
tabl es incl uded.

VWi te Goods Managenent in Massachusetts (Auqgust 1991 - 9 pp)

1996 St at ewi de Muni ci pal Recycling and Conposti ng Gui de
(May 1996 - 124 pp)

Ref erence directory published by MassRecycl e and
sponsored by DEP. Intended for local., state, non-
profit coordinators and adninistrators |ooking for
nanes, phone nunbers, hours of operation., accepted
recyclables, at each of state's 351 municipal recycling
locations. Includes MA Regional Recycling Districts
and Associations, plus 22 national rel ated
organi zati ons.

Tur ni ng Wast epaper I nto Jobs - Increasing MA Primary Pul p
and Paper Mnufacturers' Conpetitiveness and use of
Recover ed Paper (February 1996 - 46 pp)

Joint study by DEP and the Industrial Services Program
(1SP) to identify opportunities for increasing the
conpetitiveness of prinmary pulp and paper

manuf acturers, and for sustaining or increasing the use
of recovered paper by MA paper nmnufacturers. Makes
reconmendati ons and contai ns appendi ces and graphs
profiling MA paper industry.

Variable Rate Pricing: A Practical Guide for Local
Deci si onnakers (Sept. 1995 - 120 pp)

| ntended to assist municipal elected officials,

adm nistrators, solid waste managers and coordi nators,
recyclers, and others concerned about eval uating,

pl anning, and inplenenting variable rate pricing of
solid waste managenent services. Produced under a
joint project sponsored by the Coalition of

Nort heastern Governors (CONEG Source Reduction Task
Force and the US Environnental Protection Agency's
Ofice of Solid Waste.
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Conpost i ng
Ann McGovern (617) 292-5834

Conposting: Introductory Profiles Agricultural Sl udge and
Solid Waste Conposting

Composting Progranms in Massachusetts Cities and Towns

Conposti ng Program Techni cal Assi stance

Don't Trash Grass Brochure (1993 - 2 pp)

"Howt 0" brochure on lawn care which highlights
benefits of replenishing soil nutrients by | eaving
clippings on the lawn. My be copied and distributed
to residents.

GQuidelines for Centralized Grass Conposting - on the
nuni ci pal scale (1993 - 7 pp)

Honme Conposting Bin Ordering Information for Miunicipalities

Home Conposting Bin Design Sheets (1991 - 15 pp)

Hone Conposting Brochure (1993 - 1 pp)

"Howt 0" on home conposting that can be copied and
distributed to residents. Mster available with bl ank
area for insertion of distributing organization's
nane/ addr ess.

Honme Conposti ng Handbook: How to Pronpte Hone Conposting in
your Comrunity (1991 - 15 pp)

A quide to giving a honme conposting workshop, commbn
conposting gquestions and answers, instructions for conmpost
testing, and bibliography.

How to Start a Christmas Tree Chi pping Program (1990 - 7 pp)

Leaf and Yard Waste Conposting Gui dance Docunent (1991 - 29
pp)
Oficial DEP guidance for operators of municipal |eaf
and vard waste conposting facilities. Provides
detailed informati on and instruction on howto sSit,
design. equip and operate a leaf and yard waste
operation. |Includes appendices on environnmental inpact
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control neasures and a gl ossary of technical terns.

Muni ci pal Leaf Conposting: Planning for a Minicipal Leaf
Conposting Program (1991 - 6 pp)

Notes for a Short Course on Minicipal Scale Leaf and Yard
Wast e Conposting (1991 - 41 pp)

Qutlines DEP' s training workshops for municipal |eaf
and yard waste conposting operators. Provides planning
and technical information on the conposting process in
a sinple outline format. Contains tables., diagrans, &
presentation outlines.

Rodent Proof Conpost Bins

Tabl e of Collection Option for lLeaves

Thernmoneters vendor list (1995 - 1 pp)

Verm conposting (worm conposting) Infornmation and Bin Design
Sheet s
Instructions for how to make and nmintain an i ndoor
eart hworm conposting bin. Contains updated |ist of
| ocal worm and worm bin suppliers.

Publications Available at the State Bookstores
Boston 617-727-2834
Springfield 413-784-1374

Note: The followi ng publications can only be purchased
t hrough the State Bookstores, and not through the DEP

Solid Wast e Managenment Requl ati ons 310CVR16. 00 ($6.15) &
19. 00 (%$6.15)

The Solid Waste Managenent Resource Guide for NMassachusetts,
17. 00

Toward a System of Integrated Solid Waste Managenent, $6.15
(Solid Waste Masterplan, June 1995)(1994 Draft Master Pl an
avail abl e t hrough | nfoLi ne nunber |isted above)
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PART |V. GL.OSSARY

This Section is intended to assist nunicipal officials, solid waste committee
nenbers., and |landfill owners and operators who may not necessarily have
techni cal backgrounds to understand technical terns used throughout the

manual .~ A few words have been added to this section during this revision.

SWM D: 001- 91- G Rev. 8/ 96 Lf Tech Qui dance Manual Page G -2



GLOSSARY

mark d: add PPA & | f gas well -aqgt

Applicant: the person naned in the application as the owner of a property.

Adverse lnpact: an injurious inmpact which is significant in relation to the
public health, safety, or environnental interest being protected.

Aquifer: a geologic formation, group of formations, or part of a formation
capabl e of vielding a significant amount of qroundwater to wells or springs.

Area of Critical Environnental Concern (ACEC): an area designated by the
Secretary of the Executive Ofice of Environmental Affairs pursuant to 301 CMR
12. 00, Areas of Critical Environnmental Concern.

Aerobi c Deconposition: the first phase of deconposition in a landfill that
takes place in the presence of oxygen with carbon di oxi de and heat produced as
by products.

Anaer obi ¢ Deconposition: a deconposition process in a landfill that takes
pl ace in the absence of oxygen which results in the formati on of net hane and
carbon di oxi de.

Closure: the act or process of deactivating a facility in conpliance with the
approved facility final closure plan and applicable closure requirenents.

Conmposting: a process of accel erated bi odegradati on and stabilization of
organi c material under controlled conditions vielding a product which can
safely be used.

Conposite Liner: a liner conposed of two | ow perneability |ayers where the
upper |l ayer consists of a low perneability synthetic material direct contact
with the |lower |ayer consisting o a |low perneability soil

Construction and Denplition Waste: the waste building materials and rubble
resulting fromthe construction, renodeling, repair or denolition of
bui | di ngs, pavenents, roads or other structures. Construction and denolition
waste includes, but is not limted to, concrete, bricks, lunber, masonry. road
pavi ng materials, rubber and pl aster

Cover Material: soil or other materials that can be placed in one or nore
| ayers over solid waste for control of vectors, fires, odors, percolation of
water into a landfill, grading, support of vegetation and rel ated

environnental or engi neering purposes.

Fl oodplain: an area which floods froma rise in a bordering waterway or
wat erbody and is the maximum | ateral extent of flood water which will result
fromthe statistical 100 vear frequency storm _This boundary shall be
determi ned using the data avail able through the National Fl ood | nsurance
Program (NFI P) as admi ni stered by the Federal Energency Managenent Agency
(FEMA) . except where the Departnent deternines that nobre accurate information
is avail abl e.

G oundwater: water below the |and surface in a saturated zone.
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Hazar dous Waste: any waste that is defined and requl ated under 310 CVR 30. 00,
[ Hazardous Waste Requl ation]. as may be anended.

nterimWel |l head Protection Area (IWPA): an area extending to a one-half nile
radius froma public water supply wellhead which is intended to protect the
wel | head pending the delineation of its Zone ||

Landfill Gas Monitoring Well: a permanent well designed to facilitate the
down- hol e neasurenent and/or collection of landfill qgas.

Landfill Gas Probe: a tenporary device designed to facilitate the down-hol e
neasur enent (depth 2-5 ft) of gas and/or collection of landfill gas. Often
used as a screening tool to facilitate the placenent of landfill gas

nmonitoring wells.

Landfill Gas: a mxture of gases produced by deconposition, volatilization
and by chenical reactions within solid waste. The followi ng gases are
produced; nethane, carbon dioxide with trace anpunts of nitrogen, oxygen
hydr ogen sul fide, hydrogen, and other organi c conpounds. Landfill qgas is
typically heavier than air, explosive, corrosive and toxic.

Landfill Gas Vent: a passive landfill gas control device which relies on
nat ural atnospheric pressure and convection to release landfill gas fromthe
interior of the landfill to the atnpbsphere.

Leachate: a liquid that has passed through or energed from solid waste and
which may contain soluble or suspended naterial from such waste.

Liner: an enqgineered |layer or layers of reconpacted soils and/or synthetic

mat eri al s designed to restrict the novenent of | eachate into groundwater and

to facilitate the collection of |eachate. "Liner" may refer to one or npore
| ow perneability layers in a groundwater protection system

Lower Explosive Limt (LEL): the |owest percent by volune of a gas in a
m xture of explosive gases that will propagate a flame at 25 degrees cel sius
and at npspheric pressure.

Met hane: a colorless, odorless gas that is | ess dense than air and relatively
insoluble in water. Methane is explosive at concentrations from5 percent to

15 percent (by volune) in air and is a major constituent of landfill gas.
Mnitoring Well: a well designed to facilitate the down-hol e neasurenment of
aroundwat er _and/or _gas |l evels and the collection of groundwater and/or gas
sanpl es.

Miuni ci pal Solid Waste: any residential or commercial solid waste.

Operator: any person who has care, charge or control of a facility subject to
these requlations, including without limtation, an agent., |essee of the owner
or _an i ndependent contractor

Omer: any person who alone or in conjunction with others has | eqga
ownership, a leasehold interest, or effective control over such property
interests, the real property upon which a facility is |located, or the airspace
above said real property: "owner" does not nean persons hol ding bare | ega
title for the purpose of providing security for financing.
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Post-Closure: a finite period of time commencing after the closure of a
facility has been conpl eted and approved by the Departnent. during which the
Departnent nmay require site nonitoring, care and nmintenance.

Primary Leachate Collection System the uppernpst | eachate coll ection system

Recycle: to recover materials or by-products which are:

(a) reused:; or
(b) used as an inaredient or a feedstock in an industrial or nanufacturing
process to make a nmarketabl e product; or
(c) used in a particular function or application as an effective substitute
for a commercial product or commpbdity.

"Recycle" does not nean to recover energy fromthe conbustion of a naterial

Recycling Center (or Drop-off Center): a site where recovered nanufactured
mat erials and vard wastes are collected and sold for reprocessing.

Reqgi onal Disposal Facility: a solid waste facility that is a nenber of a
regi onal di sposal district established in accordance with MG L. c. 40, s.
44K, or _a solid waste facility that receives substantial quantities of solid
waste on a reqular basis fromtwd or nore nunicipalities.

Secondary lLeachate Collection System the | eachate collection systemlying
bet ween the uppernpst or prinary liner and the secondary liner and is designed
to collect |eachate which has | eaked through the primary |iner

Site Assignment: a deternmination by a board of health or by the Departnment as
specified in MG L. c. 111 s. 150A that:

(a) designates an area of |land for one or nore solid waste uses subject to
conditions with respect to the extent, character and nature of the facility
that may be inposed by the assigning agency after public hearing; or
(b) establishes that an area of land was utilized as a site for the disposa
onto land of solid waste or as a site for a refuse disposal incinerator prior
to July 25, 1955 as provided in St. 1955, c¢. 310,

S. 2. The area of land deternm ned to be site assiqgned under this subsection
shall be limted to the lateral limts of the waste deposition area
(footprint) or the area occupied by the incinerator on July 25, 1955, except
as_approved by the Departnent in approved plans. Said assignnment shall apply
only to uninterrupted solid waste disposal activities within the footprint or
pl an approved area and shall have no legal force or effect at any tine after
the commencenent of non-di sposal activities.

Sludge: the accunul ated solids and/or semnisolids deposited or renpved by the
processing and/or treatnent of gasses, water or other fl uids.

Sol e Source Aquifer: an aquifer so designated by the U.S. Environnmental
Protection Agency, or by the Departnent under the authority of a state program
as nmay be established, that supplies 50% or nmore of the drinking water for the

agui fer service area, and the volune of water which could be supplied by

alternative sources is insufficient to replace the petitioned aquifer should
it becone contam nated.

Solid Waste or Waste: useless, unwanted or discarded solid, liquid or
cont ai ned gaseous material resulting fromindustrial, comrercial, mning,
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agricultural, municipal or household activities that is abandoned by being
di sposed or _incinerated or is sorted., treated or transferred pendi ng such
di sposal ., incineration or other treatnment, but does not include:

(a) hazardous wastes as defined and regul ated pursuant to 310 CVR 30. 000;
(b) sludge or septage which is land applied in conpliance with 310 CMR 32. 00;
(c) waste water treatnent facility residuals and sludge ash from either
publicly or privately owned waste water treatnent facilities that treat only
sewage, which is treated an/or disposed at a site requl ated pursuant to MG L.
c. 83, ss. 6 & 7 and/lor MG L. c. 21 ss. 26-53 and the requl ati ons pronul gat ed
t hereunder, unless the waste water treatnment residuals and/or sludge ash are
co-di sposed with solid waste
(d) septage and sewage as defined and requl ated pursuant 314 CMR 5.00, as nmy
be amended, and requl ated pursuant to either MG L. c. 21 ss. 26-53 or 310 CMR
15. 00, as may be anended. provided that these requlations do apply to solid
wast e nmanagenent facilities which co-di spose septage and sewage with solid
wast e;

(e) ash produced fromthe conbustion of coal when reused as prescribed
pursuant to MG L. c. 111, s. 150A;

(f) solid or dissolved materials in irrigation return flows;

(g) source, special nuclear or by-product material as defined by the Atonmic
Energy Act of 1954, as anended;

(h) those materials and by-products generated fromand reused within an
origi nal nmanufacturing process; and
(i) conpostable or recyclable materials which conposted or recycled in _an
operation not required to be assigned pursuant to
310 CMR 16.05(2)-(4).

Solid Waste Managenent: the collecting, handling, and disposal of all solid

wast e.
Surface Water: all bodies of water natural or artificial, inland or coastal
fresh or salt, public or private within the territorial limts of the

Commpnweal t h of Massachusetts.

Transfer Station: a handling facility where solid wastes are brought, stored
and transferred to vehicles for transport to the |ocation of further
processing, treatnent or ultinate di sposal

Upper Explosive Linmt (UEL): the maxi mum concentration of a gas or vapor
above which it will not burn when exposed to an ignition source at 25 degrees
cel sius and atnospheric pressure.

Vector: an organismthat is capable of transnmitting a pathogen from one
organismto another including, but not linmted to, flies and other insects,
rodents, birds, and vernin.

Wetl ands: any land or water area subject MG L. c. 131. s. 40 or resource
areas requl ated pursuant to 310 CVR 10. 00.

White Goods: an appliance enploying electricity, oil, natural gas or
liguified petroleumgas to supply heat or npotive power to preserve or cook
food, to wash or dry clothing, cooking or kitchen utensils or related itens or
to cool or heat air or water.

Zone |Il: that area of an aquifer which contributes water to a well under the
nost _severe recharge and punping conditions that can be realistically
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anticipated (i.e. punping at the safe yield of the well for 180 days wi thout
any natural recharge occurring): it is bounded by the groundwater divides
which result from punping the well and by contact of the edge of the aquifer

with less perneable materials such as till and bedrock. At sone | ocations,
streans _and | akes may form recharge boundaries. For the purposes of these
requl ations, a Zone |l area is one which has been defined and delineated in

accordance with the Departnment's Division of Water Supply "Guidelines for
Public Water Systens"., Septenber, 1984 Supplenent to the 1979 edition or the
nost _recent version thereof.
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