


-
<
L
=
-
O
o
(@
L
>
—
- -
O
o
<
<
o
Ll
2
=

EPA PROJECT XL
Final Project Agreement for the
Y olo County Accelerated
Anaerobic & Aerobic Composting
(Bioreactor) Project

Submitted by:

County of Yolo
Planning and Public Works Department
292 West Beamer Street
Woodland, CA 95695
Ramin Y azdani, Chief County Engineer
(530) 666-8875
Fax (530) 666-8728

February 22, 2000



G:\RXX00014\projectxl\emailattachments\Fpawp6

Table of Contents for the Final Project Agreement

Introduction to the Agreement

Description of the Project and Its Purpose

Description of the Facility/Community/Geographic Area
Purpose of the Agreement

List of the Parties that Will Sign the Agreement

List of the Project Contacts

moow>

. Detailed Description of the Project

A. Summary of the Project
B. Description of the Specific Project Elements

1. How the Project Will Meet the Project XL Acceptance Criteria

Anticipated Superior Environmental Performance

Anticipated Benefits (such as cost savings, paperwork reduction and operational flexibility)
Stakeholder Involvement and Support

Innovative Approaches and Multi-media Pollution Prevention

Transferability of the Approach to Other Entities or Sectors

Feasibility of the Project

Monitoring, Reporting, Accountability, and Evaluation Methods to be Used

Avoidance of Shifting the Risk Burden to Other Areas or Media

ITOoMmMoOO®m2

V. Description of the Requested Flexibility and the Implementing Mechanisms

A. Requested Flexibility
B. Legally Implementing Mechanisms

V. Discussion of Intentions and Commitments for Implementing the Project

Intentions and Commitments

EPA, State, and Local Agency’s Intentions and Commitments
Project XL Performance Targets

Proposed Schedule and Milestones

Project Tracking, Reporting, and Evaluation

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

moow>




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

VI.

VII.

VIII.

XI.

XI1I.

XI11.

F. Periodic Review by the Partiesto the Agreement
G. Duration of the Project

Legal Basisfor the Project
. Authority to Enter Into an Agreement
. Legal Effect of the Agreement

A

B

C. Other Laws or Regulations That May Apply
D. Retention of Rightsto Other Legal Remedies

Unavoidable Delay During Project Implementation

Amendments or Modifications to the Agreement

Transfer of the Project Benefits and Responsibilities to a New Owner

Process for Resolving Disputes

Withdrawal From or Termination of the Agreement

A. Expectations

B. Procedures

Compliance After the Project is Over

A. Orderly Return to Compliance if the Project Term is Completed and Not Extended

B. Orderly Return to Compliance in the Event of Early Withdrawal or Termination

Signatories and Effective Date



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

[ Introduction to the Agreement

A. Description of the Project and Its Purpose

The County of Y olo Planning and Public WorksDepartment (Y olo County), proposesto operateits
next 20-acrelandfill modulenear Davis, Californiaasacontrolled bioreactor [andfill to attain anumber
of superior environmental and cost savingsbenefits. Co-sponsorsof theproject with Y olo County are
the Solid Waste Association of North America (SWANA) and Institute for Environmental

Management (IEM, Inc.). Aspart of thisproposal, Y olo County isrequestingthat U.S. EPA grant
ste-gpecificregulatory flexibility fromtheprohibitionin40 CFR 258.28 Liquid Restrictions, whichmay
precludeaddition of useful bulk or non-contai nerizedliquid amendments. TheCounty isproposingto
supplement theliquid additionwith groundwater, but wouldliketo obtaintheflexibility topossibly
utilizeother liquidssuch asgray-water fromwastewater treatment plant, septicwaste, gray water, and
food-processing wastesthat iscurrently land applied. Liquid wastessuch asthesenormally haveno
beneficial use, may instead beneficially enhancethebiodegradation of solidwasteinalandfill for this
project.

Y olo County alsorequestssimilar flexibility onliquidamendmentsfrom Californiaand | ocal regul atory
entities. Several sectionsof theCaliforniaCodeof Regulations(CCR), Title27, Environmental
Protection, addresstherecircul ationof liquidsinlined municipal wastelandfills. Whiletheregulations
do not specifically endorsebioreactorsliketheregul ationsinthe State of Washington, regul atory
flexibilityisprovided. Thisportionof theagreement will describespecificregulationsinTitle27
regarding recirculation.

Title27, Chapter 3, Subchapter 2, Article2, Section 20200, Part (d)(3),Management of liquidsat
Landfills and Waste Piles states the following:

"Liquid or semi-solid waste (i. e. waste containing less than 50% solids, by weight), other than

dewatered sewage or water treatment sludge as described in § 20220 (c), shall not be discharged
to Class Il landfills. Exceptions may be granted by the RWQCB if the discharger can
demonstrate that such discharge will not exceed the moisture holding capacity of the waste
either initially, or as the result of waste management operations, compaction, or settlement, so
long as such discharge is not otherwise prohibited by applicable state or federal requirements”.

Theaboveregulation specifically allowsthe Regional Water Quality Control Board, Central Valley
Region(RWQCB) theability to grant an exceptionregarding thedischargeof liquidsintoaClassl ||
landfill providing themoisturehol ding capacity isnot exceeded. Thepreviousdemonstrationproject at
theY olo County Central Landfill provided aworking demonstration astothefeasibility of theproposed
bioreactor project. Through monitoring, instrumentation, andtesting, it wasdemonstrated that liquid
could be addedin such away that the holding capacity of therefuseisnot exceeded. The same
equipment and procedureswill beutilized for theModuleD bioreactor. Specificsectionsof this
agreement details regarding the method of liquid recirculation.

It should benoted that the preceding Part intheregul ations (Section 20200, Part (d)(2) addressesthe
discharge of waste containingfreeliquidsand doesnot apply tothisapplication. TheCounty isnot



proposing to dischargewastescontaining freeliquids, butisinstead proposingto add liquidsor semi-
solidwastetotherefusealready in-place. Whiletheregul ationsstatethat wastescontainingfreeliquids
must bedischargedtoaClassl| wastepile, theadditionof liquidstoexistingwasteinaClass! 1 landfill
isallowed by the regulations if an exception is granted by the RWQCB.

Title27, Chapter 3, Subchapter 2, Article4, Section 20340, Part (g)(1,2,3), LeachateCollectionand
Removal Systems states the following:

“ Leachate Handling — Except as otherwise provided under SWRCB Resolution No. 93-62 (for

MSW landfills subject to 40CFR258.28), collected leachate shall be returned to the Unit(s) from

which it came or discharged in another manner approved by the RWQCB. Collected leachate

can be discharged to a different Unit only if:

1. the receiving Unit has an LCRS contains wastes which are similar in classification and

characteristics to those in the Unit(s) from which leachate was extracted, and has at least

the same classification (under Article 3 of this subchapter) as the Unit(s) from which

leachate was extracted;

the discharge to a different Unit is approved by the RWQCB;

3. the discharge of leachate to a different Unit shall not exceed the moisture-holding capacity
of the receiving unit, and shall comply with § 20200 (d).”

N

Theabovesectionof Title27 specifically allowstheRWQCB to approvethedischargeof |eachate
from other Unitswithinalandfill toareceiving Unit aslong asthewasteshavesimilar classificationand
characteristics,thereceiving Unit hasan L eachate Collectionand Removal System (L CRS), andthe
moi sture-hol ding capacity of therefuseisnot exceeded. Theseconditionsaresatisfiedinthat thewastes
aresimilar throughout thelandfill andModuleD hasal CRS. Based on satisfyingall of theconditions
listedintheaboveregulatory requirement, the County isseeking approval fromthe RWQCB to
discharge leachate generated from other Units within the Yolo County Central Landfill into Module D.

Title27, Chapter 3, Subchapter 2, Article5, Section 20937, Part (b)(4), CIWMB — Control statesthe
following:

“ A gas control system shall be designed to: Provide for the collection and treatment and/or
disposal of landfill gas condensate produced at the surface. Condensate generated from gas
control systems shall not be recirculated into the landfill unless analysis of the condensate
demonstrates to the satisfaction of the EA, that it is acceptable to allow recirculation into
landfills which have a liner and an operational leachate collection system and the RWQCB
approves such discharge pursuant to § 20200 (d).”

Basedonthedesignand operation of theModuleD bioreactor, theL CRSandliner systemareinplace
to allow for therecirculation of gascondensate. The County hassubmitted theanalysisof constituents
withinthegascondensateinthesitemonitoringreports. Based onthesefactors, the County isseeking
approval from the RWQCB to recircul ate the condensate.
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Inreviewingtheregulationsregardingtherecircul ation of |eachateand gascondensate, it appearsthat
the County hassatisfiedall criteriaenablingtheRWQCB togrant approval for |eachate/condensate




recirculationinModuleD. However, aspreviously discussed, therefusedeposited at the'Y olo County
Central Landfill isrelatively dry. Inorder to have proper operation of alandfill bioreactor, thewaste
must attai nitsmoistureholding capacity. Thismoisturelevel cannot bereached withtheaddition of
| eachate and condensatea one. Suchflexibility isjustified based on composting performance, available
controls,and multipleenvironmental safeguardsthat haveal ready been demonstratedinthesmaller-
scale 9000-ton test program at the Y olo County Central Landfill.

A. Description of the Facility and Facility Operations/Community/Geographic Area

TheY olo County Centra Landfill (Y CCL) isanexisting Classl 1 non-hazardousmunicipal landfill with
two Classl!| surfaceimpoundmentsfor disposal of sel ected non-hazardousliquid wastes. Thissite
encompasses 722 acresandisowned and operated by Y olo County. Itislocated at theintersection of
Road 104 and Road 28H, 2 milesnortheast of the City of Davis. TheY CCL wasopenedin1975for
the disposal of non-hazardoussolid waste, construction debris, and non-hazardousliquid waste.
Existing on-siteoperationsincludean el even-year oldlandfill methanegasrecovery and energy
generationfacility, adrop-off areafor recyclables, ametal recovery facility, wood andyard waste
recovery and processing area, and concrete recycling area.

Adjacent land usesincludeawastewater disposal area(spray irrigationfields) operated by Hunt-
Wessonwest of thesiteuntil December 1999, and the City of DavisWastewater Treatment Plant
lagoons |ocatedimmedi ately east and south of thelandfill, whichwill becontinuinginoperation. The
Willow Slough By-passrunsparallel tothesouthernboundary of thesite. Theremainder of land uses
adjacent to the site are agricultural (row crops).

Thereareapproximately 28 residencesscattered withina2-mileradiusof thelandfill. Theclosest
residenceislocated 1,600feet south of thelandfill and city treatment plant lagoons, onthe West Sideof
Road 105 south of the Willow Slough By-pass.

Groundwater levelsat thefacility fluctuate8to 10feet duringtheyear, risingfromlowest in September
to highest around March. Water level dataindicatethat thewater level tableistypically 4to 10feet
bel ow ground surfaceduring winter and springmonths. Duringsummer andfall months, thewater table
istypically 5to 15feet below ground surface. InJanuary 1989, the County of Y olo constructeda
soil/bentoniteslurry cutoff wall toretard groundwater flow tothelandfill sitefromthenorth. Thecutoff
wall wasconstructed al ong portionsof thenorthernand western boundariesof thesitetoamaximum
depthof 44 feet and hasatotal length of 3,680feet, 2,880feet al ong thenorth sideand 800feet along
thewest. Inthefall of 1990, irrigation practicestothenorth of thelandfill sitewerealteredtominimize
the infiltration of water.

Additionally, sixteengroundwater extractionwel|swereal soinstalled south of thecutoff wall inorder to
lower the water table south and east of thewall. The purpose wasto depress the water tableto
provide vertical separation between the base of the landfill and groundwater.

Prior toplacement of theslurry wall and dewatering system, thegroundwater flow directionwas
generallytothesoutheast. Under current dewatering conditions, theapparent groundwater flow paths
aretowardstheextractionwellslocated al ong thewestern portion of thenorthern siteboundary. In
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essence, acapturezoneiscreated by theconeof depression created by theground water extraction
system, minimizing the possibility of off-site migration of contamination.

C. Purposeof the Agreement

ThisFinal Project Agreement (“ the Agreement”) isajoint statement of theplans, intentionsand
commitmentsof theU.S. Environmental Protection Agency (“EPA”), thestateof California,andY olo
County tocarry out thisproject approved for implementation at thecounty’ ssolidwastelandfill sitein
Davis,California. ThisProjectwill bepart of EPA’ sProject XL programto developinnovative
approaches to environmental protection.

The Agreement doesnot createlegal rightsor obligationsandisnot an enforceablecontract or a
regulatory actionsuchasapermitor arule. Thisappliestoboththe substantiveandtheprocedural
provisions of this Agreement. Whilethe partiesto the Agreement fully intend to follow these
procedures, they arenotlegally obligatedtodo so. For moredetail, pleaserefer to Section V1 (Lega
Basis for the Agreement).

Federal and Stateflexibility and enforceable commitmentsdescribedinthisAgreement will be
implemented and becomeeffectivethroughalegal implementing mechanism suchasarulemodification
or permit.

All partiestothisAgreement will strivefor ahighlevel of cooperation, communication, and coordination
to assure successful, effective, and efficient implementation of the Agreement and the Project.

D. List of thePartiesthat Will Sign the Agreement

ThePartiestothisFinal Project XL Agreement aretheUnited StatesEnvironmental Protection Agency
(EPA), County of Yolo Planning and Public Works Department, and the State of California.

E. List of the Project Contacts

County of Yolo, Planning and Public Works Department

U. S. Environmental Protection Agency

Solid Waste Association of North America (SWANA)

Institute for Environmental Management (1EM)

National Energy Technology Laboratory (NETL, previously FETC), U. S. Department of Energy
California State Regional Water Quality Control Board, Central Valley Region 5

California Integrated Waste Management Board

Y olo County Department of Environmental Health

Y olo-Solano Air Quality Management District

[I. Detailed Description of the Project
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A. Summary of the Project




Sanitary landfillingisthedominant method of solidwastedisposal intheUnited States, accounting for about
217milliontonsof wasteannually (U.S. EPA, 1997). Theannual production of municipal solidwaste
inthe United States has more than doubled since 1960. In spite of increasing rates of reuse and
recycling, popul ation and economicgrowthwill continuetorender landfilling asanimportant and
necessary component of solid waste management.

InaBioreactor Landfill, controlled quantitiesof liquid areadded, and circul ated throughwasteas
appropriate, to accel erate the natural biodegradation and composting of solid and liquid waste
components. Thisprocesssignificantly increasesthebiodegradati onrateof wasteand thusdecreases
the wastestabilizationand compostingtime(5to 10 years) rel ativetowhat would occur withina
conventional landfill (30years, to50yearsor more). If thewastedecomposes(i. e.,iscomposted) in
theabsenceof oxygen (anaerobically), it produceslandfill gas(biogas). Biogasisprimarily amixtureof
methane, apotent greenhousegas, carbondioxide, andV OC's, whicharelocal air pollutants. Methane
isalsoafuel. Thisby-product of landfill wastedecomposition (composting) can beasubstantial

renewableenergy resourcethat canberecoveredfor electricity or other uses. Other benefitsof a
Bioreactor Landfill composting operationincludeincreased landfill wastesettlement and therefore
increaseinlandfill capacity andlife, improved opportunitiesfor treatment of leachateliquidthat may
drainfromfractionsof thewaste, possiblereductionof landfill post-closureeffortsrequired, landfil |

mining, and abatement of greenhousegasesthrough highly efficient methane captureover amuch
shorter period of timethan istypical of waste management through conventional landfilling.

B. Specific project elements

Y olo County proposesto operateitsnext full-scal e 20-acrelandfill modul easboth anaerobicand
aerobicbioreactor. Inthefirst phaseoneof thisproject, 12-acresof the 20-acremodul ehasbeen
constructed. Two 3to6-acremoduleswill beused aspart of thelandfill bioreactor module. One3to
6-acremodulewill beoperated anaerobically and theother 3to 6-acreaerobically. Dependingonthe
availablefundsfor thisfull-scaledemonstration proj ect thesi ze of each modulemay bereduced. The
anaerobic and aerobic design and operations are summarized below:

DESIGN AND OPERATIONS OF PROPOSED MODULE D BIOREACTOR

The bottom liner system was designed to exceed the requirements of Title 27 of CCR and Subtitle D o
the Federal guidelines and was upgraded from other liner systems used previously at the site. The
County believes that given the constructed configuration discussed herein and the stringent monitoring
and operational requirements proposed for Module D, the proposed liner system will be suitable for us
in the bioreactor operations.
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Figure1- Module D Expansion, Phase1 & 2
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Under current plans, the first phase of Module D will be further subdivided into two independent
bioreactor systems the aerobic system and the anaerobic system. Module D was designed and
constructed in aridge and swale configuration to optimize landfill space and to maintain good drainage
for the collection system. The blanket drainage layer slopes at 2% inward to two central collection v-
notch trenches. Each of the trenches drain at 1% to their prospective |eachate collection sumps locate
at the south side of the module. This grading configuration is an upgrade from previous designs at the
site because it is steeper, thus, maintaining better drainage throughout its design life. Phase 2 of Modu
D will al'so be constructed in asimilar manner with two additional collection trenches and sumps.

Liner and L eachate Collection and Removal System (LCRS) Components

The prescriptive liner for Class |11 landfills consists, from top to bottom, of an operations/drainage lay:
capable of maintaining less than one foot of head over the liner, a 60-mil high density polyethylene
(HDPE) liner, and 2 feet of compacted clay (k< 1 x 107 cm/sec).
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Figure 2- Module D Bottom Liner Cross-section
The Module D liner and leachate collection system consists, from top to bottom, of a2 foot thick chipped tire
operations/drainage layer (k> 1 cm/sec), a blanket geocomposite drainage layer, a 60-mil HDPE liner, 2 feet of
compacted clay (k<6 x 10°° cm/sec), 3 feet of compacted earth fill (k< 1 x 10 cm/sec), and a40 mil HDPE vapor barrier
layer* (see Figure 2). The chipped tire operations layer was not placed during construction but will be

placed immediately before waste placement, which is scheduled for spring of the year 2000.

As shown, the permeability of the clay liner, as constructed, was on the average about 6 x 10° cm/sec
and the earth fill averaged about 1 x 10® cm/s. These two layersin effect provide a5 foot thick
composite liner. Thisfact, coupled with the lower permeability, will result in asignificantly more
effective barrier to leachate migration than the prescriptive liner system.

The liner system within the collection trenches and sump areas was upgraded further to a double
composite liner to account for infringement on the 5 foot groundwater offset and to minimize potentia
leakage in these critical collection areas where head on the primary liner will be at its greatest. Thelin
and leachate collection system in the collection trenches and sumps consists from top to bottom of a
minimum of 2 feet of gravel drainage material, a protective geotextile, a blanket geocomposite drainag
layer, a primary 60-mil HDPE liner, a geosynthetic clay liner (GCL) (k< 5 x 10° cm/sec), a secondary
60-mil HDPE liner, 2 feet of compacted clay (k< 6 x 10° cm/sec), a minimum of 0.5 feet of compacte
earth fill (k< 1 x 108 cm/sec), and a 40-mil HDPE vapor barrier layer (see Figure 3). The thickness of
the compacted earth fill actually varies from a minimum at the south end of the trench of 0.5 feet to a
maximum of about 2.5 feet at the upper, north end of the leachate collection trench. Leachate
collection pipes were also placed in the collection trench and at other locations on top of the primary
liner to transport |eachate immediately to the sumps for recovery, removal, and recirculation, as neede

! Golder Associates, “Final Report, Construction Quality Assurance, Y olo County Central Landfill, WMU 6, Module
D, Phase 1 Expansion”, December 1999.
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Figure 3- Module D Bottom Liner and L eachate Collection Trench Cross-Section
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LCRSand Liner Performance

As described above, the more rigorous Module D LCRS and liner system will outperform the Title 27
and Subtitle D prescriptive liner. The leachate collection and recovery system (LCRS) has been
designed and constructed to be free-draining throughout the life of the module and will maintain less
head over the primary liner system than prescribed by Title 27 and Subtitle D.

The LCRS system has been constructed with a geocomposite layer, which has over 10 times the
required capacity and will maintain the head over the liner system to less than 0.3 inches during liquid
application periods. In addition, the chipped tire layer will provide alevel of redundancy in the event
that the geocomposite becomes clogged or otherwise nonfunctional. The tire chips alone will maintait
less than 4 inches of head over the primary liner. These issues are discussed in more detail in the
following paragraphs.

For the anaerobic operation, it is estimated that the peak liquid addition, up to 10 gallons per minute
(gpm) of liquid per 10,000 square feet (44 gpm per acre) of disposal areawill be typically delivered to
the waste once the module has reached its design height. Based on the demonstration cell performance
the amount of liquid added would be in the range of 30 to 50 gallons per ton of waste. According to
results of the bioreactor demonstration project by Moore et al ?, the average leachate generated during
liquid introduction peaked at about 47% of the liquid delivery rate, which would equate to

2Mooreetal, Hydraulic Characteristics of Municipal Solid Waste Findings of the Y olo County Bioreactor Landfill
Project.”, Thirteenth International Conference on Solid Waste Technology and Management, Philadelphia, PA,
November 1997.
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approximately 20 gpm per acre for the proposed program. Given a 6-acre drainage area, the total
anticipated flow into any given sump would be approximately 120 gpm (173,000 gallons per day).

For the aerobic operation, liquid will be added to waste at a faster rate since the aerobic reaction uses
much of the water in the evaporation of liquid added. It is estimated that the range of water used will be
200 to 400 gallon of water per ton of waste.

Based on the estimated |eachate production, drainage into the leachate collection layer will be about 4.
x 10 gpm per square foot of disposal area. It is approximately 200 feet between the ridge and
collection trench. Using these values, the peak flow through the geocomposite will be about 0.09 gpm
per linear foot of trench. The geocomposite for Module D has a measured capacity of 1.0 gpm per
foot®. Therefore, the geocomposite has over 10 times capacity required under peak conditions.

The flow rate provided assumes that depth of the water over the liner does not exceed the compressed
thickness of the geocomposite. The geocomposite has an uncompressed thickness of approximately
0.3 inches. When compressed, the geocomposite will be somewhat |ess than this value; therefore, the
water level or head over the main portion of the liner will be less than this value.

Although clogging of the geocomposite layer is not anticipated, the LCRS has been designed under the
conservative assumption that clogging may occur. In the event that the geocomposite were to become
clogged or otherwise nonfunctional, the proposed chipped tire operations layer will also provide
adequate drainage. Due to the large particle size of the chipped tires (>6 inches), the permeability of
thetire layer is estimated to be greater than 1.0 cm/sec. Given thisvalue, it has aflow rate capacity on
the order of 0.025 gpm per inch of thickness per one foot width. Therefore, at the calculated maximun
inflow rate of 0.09 gpm per foot width, the head over the liner would not exceed 4 inches. Typically,
collection systems are designed to maintain less than one foot of head over the liner. Therefore, this
system has over three times the required flow capacity at the allowable prescriptive level of one foot.

In addition to the upgraded L CRS, the primary composite liner is better than the Title 27 prescriptive
system. Thisis based on the reduced permeability (k) of the clay soil used during construction of the
module. The permeability of the clay soil used in construction of the Module D liner is significantly
lower than the prescriptive 1 x 107 cm/sec. Based on the results of the laboratory testing performed
during construction of Module D, the clay liner has an average permeability on the order of 6 x 10°
cm/sec. Using standard leakage rate analyses by Giroud and Bonaparte®, the leakage from the Title 27
system (with one foot of head over a HDPE geomembrane and 1 x 10”7 cm/sec clay liner) would be 1 x
10“ gpm from a standard 1 cm? hole in the liner. With the Module D liner (4 inches of head over a
HDPE geomembrane and 6 x 10° cm/sec clay liner), the leakage would be 5 x 10°® gpm; less than

1/20 of the flow.

In the event that |eakage were to occur through the 5-foot thick primary composite liner, the vapor
barrier would provide secondary containment. Secondary containment is not required by Title 27 or

3 Golder Associates, “Final Report, Construction Quality Assurance, Y olo County Central Landfill, WMU 6, Module
D, Phase 1 Expansion”, December 1999.

4 Giroud, J.P. and Bonaparte, R., “Leakage Through Liners Constructed With Geomembranes — Part |. Geomembrane
Liners.” Geotextile and Geomembranes, Eslvier Science Publishers Ltd., England, 1989.

12
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Subtitle D. As constructed, the vapor barrier will minimize further downward migration and aid in
detection of migrating leachate. The 40-mil HDPE vapor barrier was sloped to mirror the primary line
Geocomposite strip drains were also installed diagonally across the top of the vapor barrier to act as
drainage pathways to the pan lysimeter located immediately beneath each of the |eachate collection
sumps. The strip drains and lysimeter will act as a vadose zone monitoring system for early detection «
|leakage across the entire Module D disposal area. This added feature provides another level of
protection to the groundwater that standard Title 27 systems do not have.

Specialized Design Considerations During Operation

Liquid will be applied during strategic periods to temporarily raise the moisture content of the waste tc
provide optimum conditions for rapid degradation and improved gas production. Thisliquid will initial
consist of amixture of leachate and condensate from other WM Us and ground water delivered through
aseries of pipes and drip irrigation or other application system either after the landfill reaches its desi¢
height or after an interim cover and gas collection system has been constructed to control landfill gas
generated. Thetypical chemical composition of potential liquid amendments are listed below in Table
1. Thewater will continually be introduced (as needed) to raise the moisture content within the waste
to near itsfield capacity (estimated to be about 50% by dry weight). The liquid application system will
be constructed such that solution can be applied or discontinued at designated |ocations to raise and
lower the moisture within the waste.

Moisture content will be monitored throughout the life of the module through the use of a network of
moisture sensors to be installed during waste placement. The moisture sensor system used during the
bioreactor demonstration project in Module B proved to be very effective and will be the basis for the
layout in Module D. At thistime, the moisture sensors are planned to be installed at 20-foot incremen
of depth at a spacing of about 100 feet on center. Using these sensors, the County can determine
where liquid application can be increased or decreased to optimize the effectiveness of the system and
to prevent build-up of head over the liner.

The quantity of leachate and applied liquid will be measured throughout the life of the module. Once
leachate is produced, it will supplement the system and be re-circulated; thereby, reducing the amount
of clean water used. Liquid will be quantified using flow sensors installed on the leachate discharge lir
re-circulation line, and liquid application line. These sensors will provide direct flow readout for
determining flow rates in the pipelines and flow totalizing to quantify all of the liquid used and |eachate
produced.

Table 1- Typical Chemical Composition of Potential Liquid Amendments

Inorganicsand Metals Leachate & Groundwater
Condensate

|Potassium (mg/L) 69.3 27
Nitrate/Nitrite as Nitrogen <0.05 39
(mg/L)

Ichioride (mg/L) 785 427
Sulfate (mg/L) 190 278

13



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Total Alkalinity as CaCO, 1920 950
(mg/L)

Temperature 20.9 18.6
pH 7.10 8.26
Electrical Conductivity 5370 2070
IDissolved Oxygen (mg/L) 3.21 8.61
IBicarbonate Smg/L) 2340 628
Total Dissolved Solids (mg/L) 3365 1233
IAmmonia (mg/L) 17 0.02
Total Kjeldahl Nitrogen (mg/L) 140 0.19
JCobalt (ng/L) <50 <3.2
|copper (ny/L) <2.1 <4.9
firon (noiL) 4950 <14
[Manganese (my/L) 1175 9.4
INickel (no/L) 77 20.1
Vanadium (nmg/L) 20 8.3
Zinc (ng/L) 323 10.8

Due to the critical nature of this project, the head over the liner will also be monitored after waste
placement using a network of pressure transducers. These devices will installed on the primary liner,
immediately before waste placement, to provide measurements of the |eachate depth. Several of these
transducers were installed in the LCRS during the Module D construction.

In the event that the transducers indicate that the head is going to exceed the allowable value, the
system will automatically start pumps to reduce the liquid level and shot-off valves to reduce the liquic
application rate. These measures would include but not be limited to reducing the liquid application rai
across the entire module or specifically, in the area of head build-up. Generally, application of the
liquid will only be continued until the gas generation phase of the unit is complete at which time leache
production is anticipated to continually decrease until conclusion of the post-closure period. The qual
of the leachate will also be closely monitored to evaluate the system, determine the methods for future
leachate treatment, and provide a basis for future use of similar bioreactors at the site or elsewhere.

In addition to liquid delivery to the waste, air will be delivered to the aerobic half of the bioreactor
disposal area. Thiswill “in effect” dry out the waste mass. Since the decomposition of the waste and
gas generation is also dependent on keeping it moist, the liquid addition will be increased to
accommodate any drying effects. However, the |leachate generated within the aerobic bioreactor
LCRS s not anticipated to increase significantly compared to the anaerobic area.

The degradation and gas production of the waste is also related to the temperature within the
decomposing waste. The effectiveness of both aerobic and anaerobic bioreactors is dependent on
keeping within optimum temperatures; therefore, temperature gauges will also be installed to aid in
operation of the system. Aswith the moisture sensors, temperature gauges were also placed in the
waste of the demonstration bioreactor and proved to be very effective. The temperature gauge
network will be placed in asimilar pattern to the moisture sensors at designated interval s throughout th
waste mass.
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In the aerobic half, during filling, horizontal gas conduits will be installed in similar manner to those of
anaerobic bioreactor. However conduit spacing may be closer. After filling, chipped tires and conduit
will be used to pull or push atmospheric air through the waste under aimpermeable cover. Itis
expected that this will increase the rate of degradation but inhibit methane formation.

As with the aerobic half, horizontal gas wellswill also be incorporated in the waste as filling proceeds
the anaerobic area. Waste will be placed at 10 feet high lifts. The gas well spacing will be 50 feet on
center or closer. Gaswill also be extracted from the base LCRS layer viathe conduit collection pipe
asfilling proceeds. The purpose of this extraction is to lower methane emissions that would normally
occur to the atmosphere during filling.

Separation of the two bioreactor systems will be performed using alow permeability isolation layer the
isadvanced as waste is placed. Thislayer may include but would not be limited to a compacted clay
berm, a clay filled trench, or geomembrane. Final selection will be based on its ability to appropriately
isolate each area, ability to accommodate settlement, ease of installation, and cost.

Daily cover operations will be performed in a similar fashion to the methods currently employed at the
landfill. Thisincludesthe use of alternative daily covers such as greenwaste and tarps. Final cover will
consist of agas collection layer of constructed using chipped tires and piping. The liquid injection
system will also be placed on this layer to allow continued delivery of liquid to the waste. Thislayer w
be overlain with aflexible geomembrane cover to control moisture conditions, control gas emissions,
and satisfy regulatory requirements to control vectors, fires, odors, blowing litter, and scavenging.

As areas of the module reach their design grade, monuments will be installed to monitor settlement
caused by degradation of the waste. These monuments will be checked at a higher (quarterly) at first
and less often (biannually) as the rate of settlement beginsto slow. Annual aerial topographic surveys
will also be performed to aid in the evaluation of settlement and the effectiveness of the bioreactor
system.

With all of these operational systemsin place, the performance of the bioreactor and effectiveness of
the LCRS and gas collection system can be thoroughly monitored. These operational systems far
exceed the requirements of Title 27 and Subtitle D; thus, providing another basis for allowance of the
Module D bioreactor project.

The instrumentation and monitoring frequency of the bioreactor project are listed in Table 2 and Table
3 respectively.

Table 2- Instrumentation Type and Location for the Bioreactor Project

Type of Instrumentation L ocation Description

Pressure transducers Above primary liner and leachate | A series of pressure transducers
collection system in both the will beinstaled on top of the
aerobic and anaerobic landfill primary liner in the LCRS trench
cedls in both the aerobic and anaerobic
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landfill cells to measure the head
or depth of leachate above the
liner. Total of eight pressure
transducers will be installed, four
in each cell at 200 feet spacing.
A gas pressure transducer in
each cell will be used to correct
the liquid head for gas pressure.

Moisture and Temperature
Sensors

Sensors will be placed on top of
the primary liner and within the
waste mass at three different
depths at 20 feet intervals.

A series of moisture and
temperature sensors will be
installed within the waste mass to
monitor the biologicd activity of
each cell. Instrumentation will
be ingtaled directly on top of the
bottom primary liner and at three
different depths within the waste
mass at an interval of 20 feet.

Gas Composition, Gas Pressure,
and Gas Flowmeter

Gas extraction and collection
pipelines

Chipped tire as part of the gas
collection system will be installed
a every lift to either collect
landfill gas or inject air in the
landfill. Pipeswill beingdled in
each lift after placement of
waste and chipped tires. Gas will
be sampled from either the main
collection pipe or each individua
lift of waste to determine gas
composition or measure gas
pressure. The gas pressure and
composition will be measured
manually. Gas flow measurement
will be continuos and automated.

Leachate Flow Measurement

Outflow and inflow from each
cell is measured at each sump
and at the injection manifold.

The qudlity of leachate added or
collected from the LCRS is
measured by flowmeters from
each cdl. The volumes of liquids
are monitored from each cell
continuoudly through a data
collection system.
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Table 3- Monitoring Parameters and Frequency for the Bioreactor Project

Monitoring Parameter Frequency Description

Leachate: Leachate samples will be
PH - Weekly collected from each cell (aerobic
Conductivity . Weekly or anaerobic) sump and tested.
Dissolved Oxygen . Month|y, Quma-|y For the firs six months tests will
Dissolved Solids . Monthly, Quarterly be done monthly and the next six
Biochemica Oxygen Demand . Monthly, Quarterly months will be done quarterly.

Chemical Oxygen Demand . Monthly, Quarterly | After the first year test will be
done on semi-annudly. The

Organic Carbon - Monthly, Quarterly f ftegi i a
Nutrients(NH;, TKN, TP) - Monthly, Quarterly requency of testing wi AS0
depend on the level of funding
Common lons - Monthly, Quarterly available
Heavy Metads - Monthly, Quarterly '
Organic Priority Pollutants - Monthly, Quarterly
Landfill Gas: Landfill gas will be tested
CH,, CO,, O,,and N, - Weekly routinely from both the aerobic
NMOCs . Semi-annualy and anaerobic cell. Semi-annually
N,O . Semi-annudly other gas emissons will be
measured by using either an
integrated combustible gas
surface scan test or a flux box
test.
Solid Waste Stabilization and In the anaerobic cell the totd
decomposition: volume of CH, and CO, will be
- Volume of Gas Generation - Hourly measured continuously to
Landfill surface topographic survey | - Annudly determine the degree of solid
Moisture Content - Annualy waste stabilization. In the aerobic
Biochemical Methane Potential . Annudly cell the volume of CO, and N,
Cdlulose - Annudly will also be measured
Lignin . Annudly continuously to establish degree
Hemi-calulose . Annualy of solid waste stabilization.

Another means to measure the
degree of decompodtion will be to
conduct a topographic survey of
the two cells to determine the
total percent change in volume
over time. Annua topographic
survey will be done on the top
surface of each cell.

If funding avalable solid waste
samples may be collected to
determine the degree of
dabilizetion. Samples of waste
may aso be tested for heavy
meta's and organic pollutants.

Volume of gas
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Thefull-scale Yolo County Bioreactor project will combinetwo key elements:

a)

b)

Acceleration of waste decomposition and leachate treatment, via liquid amendments and
recirculationthrough pipenetwork servingthewastemass. Thisistoaccomplishrapid completion
of composting, stabilization and generation of methane to the maximum practical yield.

Efficient captureof nearly all generated methane, withdrawnat slight vacuumfromafreely gas-
permeabl eshredtirecollectionlayer beneathlow-permeability cover. Theshredtirecollection
layer hasgaspermeability from 3to 5 ordersof magnitudehigher thanoverlyingcover. Near-
compl eteextractionwith thisapproach hasal ready been demonstratedinthe 9000-tontest cell at
the Y olo County Bioreactor Demonstration Project.

The planned anaerobic cell proposeslarger-scal ereplication of the 9000-ton anaerobic controlled
bioreactor landfill demonstrationat Y olo. Thisdemonstration hasnow operatedfor over threeyears.
Some of the data from the demonstration project are summarized below:

(a) Enhancedmethane/ gasrecovery (anindex of anaerobic composting) at arateabout tenfold that

normally seenwith conventional landfill practice. Based on the collected datato date, the
anaerobic bioreactor stabilization may bereduced by severalfold, possibly tolessthan 1/5 of the
conventional landfilling. Table4 below summarizessomeof thelandfill gasdatafor theenhanced
and control cell.

Table 4- Landfill Gas Data for the 9000-ton Bioreactor Demonstration Pr oj ect

YEAR 1997 1998 1999-May

122 248 30.7

CONTROL CELL

LFG VOLUME (Million SCF) 9 149 15.2

35 22 7

CONTROL CELL

AVERAGE FLOWRATE (SCFM) 22 5 1

53% 54% 53%

CONTROL CELL
AVERAGE METHANE CONTENT 47% 45% 47%

(b) Reductionto closeto zero of fugitivelandfill methane and V OC emissionswith the chosen
collectionmeans. Collectionisby extractionfromafreely gas-permeablesurfacelayer, kept at dight
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vacuum, overlyingthewasteand beneath avery |ow-permeability surfacecover. Thisapproachallows
recovery of all gasgenerated beneaththepermeablelayer, hencenearly all thegasgenerated by the
waste.

(b) Withthesamecollectionapproach, reductionsinemissionsof locd air pollutantsinlandfill gasby at
|east the same fraction that landfill methane is reduced.

Figure 4- Percent Settlement versus Time for the 9000-ton Bioreactor Demonstration Project
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(d) Volume and waste mass|oss of over 18% inthefirst 3 years of the enhanced operation, as
comparedto3%forthecontrol cell (seeFigure4). Thissuggestsadifferenceof landfill lifeextension of
over 15% possible by taking advantage of the extra air space made available.

(e) Bioreactor liquid additionscan beslow and very carefully managed whilestill attaining excellent
methaneenhancement. IntheY oloanaerobic cell demonstration project liquidwascarefully added at a
slowrate. Atthehighestliquidinjectionrateof 10gpmresultedinanoutput leachateflow rateof less
than3gpmfor short periods, lessthanthreedays. Datashowsthat by careful liquidinjectionratesthe
outflow rate could rapidly be controlled or reduced (clearly evident in Moore et. al. 1997).

(f) Nomeasurableleakageintheprimary liner system of theenhanced cell. Thisisconsistentwithdata
from Othman et. al. showing primary compositeliner |eakageratesof 0-50liters/hectareday, most

valuesinOthmanet. al. areconsistent with negligibleor noleakage (bel ow detectionlimits, lessthan 2

liters/hectare day) for monitoring periodswithinthefirst few yearsafter base composite clay-

geomembrane lining construction.
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(g) Leachatepollutantsstabilizerapidly, usually inunder ayear to concentrationswel | beneaththose
typifyingthesurrounding conventional landfill at thesamesite. Table5 below showstypical leachate
chemistry data over the past four years.

Table 5- Landfill Leachate Data for the 9000-ton Bioreactor Demonstration Project

YEAR 1996 1997 1998 1999
PH 5.8 7.0 7.2 7.2
BOD (mg O/L) 5,020 820 140 80
COD (mg O/L) 20,300 2,860 3,130 2,650
TDS (mg/L) 19,800 7,600 7,500 7,250
TOC (mg/L) 9,830 611 1,130 1,080
Iron (mg/L) 152,000 933 504 206
Manganese (pg/L) 41,900 4,000 1,170 1,060
Calcium (mg/L) 1,400 480 220 198
Toluene (ug/L) 160 75 24 15

Theaerobicbioreactor differsfromtheanaerobic, asnoted, inbeingaprocessof "in-landfill composting”
by introducingair andwater tothelandfill. Recent representativereferenceson aerobic bioreactor
processes include Johnson and Baker, 1999 and Bernreuter and Stessel. 1999.

Resultsindicatethat "in-landfill" aerobic compostingisfeasible. Landfill methaneenergy issacrificed, but
advantagesincludethedesired wastedestructionaswell assuppression of landfill methanegeneration
by heat and oxygen. Also, incontrast to anaerobic operation, significant wastefractionssuchaslignin
andligneousmaterials, and leachate COD components, not degradabl eanaerobically, aredegradable
aerobical ly. Thusit shouldbepossibleto achievegreater wasteand | eachate organicsreduction by
aerobic processing comparedto anaerobic. Theseadvantagesof aerobicbioreactorsareexpected
basedonwell-established fundamental scientificknowledge, butlarge-scaledatato confirmadvantages
arelimited. Therearefewer key measurementsto dateon aerobic processes, and even basicdatasuch
asonmaterial balancesandflowsarelimited. However lysimeter tests, such asStessel and Murphy,
1992 and other citationsof Bernreuter and Stessel, 1999 areongoingfield operationsshow that
landfilledwasteisdegraded aerobically by passingair andliquid through landfills. Remaining questions
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includehow fast and completely landfilled waste can becomposted aerobically. Potential drawbacks
such as VOC and other emissions are not well established.

[11. How the Project Will Meet the XL Acceptance Criteria
A. Superior Environmental Performance
1. Tier 1: Isthe Project Equivalent?

TheexistinginformationontheY olo County demonstration project identifiesno significant adverse
environmental impacts, that i s, worsening of environmental impactsrel ativeto conventional practice.
Althoughleachatemay berecoveredinquantitiesat timesgreater thanthat with conventional practiceit
canbewell-controlled; further, all recovered | eachate can bere-used, being re-imbibed by waste, in
the process. Theother issuetobeconsideredisany extrapollutantincrement emittedif thereisgas
energy usethat isgreater thanwould otherwiseoccur. Herethereareseveral factorsandtradeoffsto
consider. Landfill gasenergy useisaccepted and specifically encouraged by EPA. Thedestructionby
weight of VOC'shy | C enginesisestimated to bean order of magnitudegreater than thewei ght of
NOx emittedanditisstill better for other energy uses. Gasenergy will offsetfossil fuel (themostlikely
"swing"energy that woul d bedi splaced) thus poll utant and greenhouse emi ssionssomewhereel se.
Advanced power generation approachessuch asfuel cellscanlimit pollutant emissiontostill greater
extentsinthefuture. Itisalsoimportant torecognizethat amajor part of "greenhouse" and pol | utant
benefit comesfrom abatement of methaneandVOC's. If thefugitiveemissionsarelowered, evenwith
theincremental captured gasonly flared, itisclear fromregulatory attitudesand present regul ationsthat
emissionabatement by flaringisenvironmentally much preferabletolandfill gasemissioninthe
alternative of "conventional" operation.

Thisparticular XL projectwill provideenvironmental performanceat |least equivalentto Tier 1,inall
areas.

2. Tier 2: Superior Environmental Performance

For conveniencethevariousaspectsof superior environmental performancearesummarizedinTable6.

Thebenefitsto Y olo County arepotentially greater energy revenuefromtheanaerobic operationwhich
couldresultfrommoreel ectricity generation or other energy uses, and landfill lifeextension. Present
landfill capacity issufficient until theyear 2040, and the County wouldliketo seeitsability tolandfill
wasteextendedfarther intothefuture. TheCounty isalsovery interested inreducingtheanticipated
post-closure expenses and liabilities that are presently associated with conventional landfilling.

With a Bioreactor Landfill, superior environmental and waste management resultsinclude: a)
Maximizinglandfill gascontrol andfugitivemethaneand V OC emissions. (b) Greater recovery of
landfill methane(c) Landfill lifeextensionand/or reduced landfill use, d) L eachate-associated benefits,
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e) Morerapidwastestabilization, f) Lessened|ong-termrisk and, associated withthis, potentially
lessened monitoring effort. These are summarized in Table 6 and discussed further below.

a. Maximizinglandfill gascontrol and minimizingfugitivemethaneand VOC emissions.
Landfill gascontainsroughly 50% methane, apotent greenhousegas. Intermsof climateeffects
methaneissecondinimportanceonly tocarbondioxide. Landfill gasal socontainsvolatileorganic
compounds (VOC's) that arelocal air pollutants. Landfill gascaptureismaximized by asurface
permeabl egascollectionlayer overlainby acover of soil withembedded membrane. Gasiswithdrawn
to maintai nthispermesabl elayer beneath surfacecontainment at slight vacuum. Thecaptureof methane
isfurther facilitated and eased by ashortened generationinterval, from 30to 50 yearsto between5
t010 yearsthrough enhanced decomposition. Withthisgascaptureapproach, itisexpected that
fugitive landfill gas emissions will be reduced for reasons that include:

Reductioninemissionsthroughinstallation and operation of gascollection system beforethe
final fill height has reached.

Efficiencyimprovementswiththeproposed horizontal gasextraction method over vertical gas
well efficiency (default vertical well efficiency areoften estimated and accepted at about 75%in
both US EPA and California commissioned documents/publications).

Reduction in long term emissions, from landfill gas generation occurring slowly beyond 30 yea
post-closure, that are not easily controlled.

Thedemonstration project hasal ready shown closeto atenfoldincreasein methanerecovery rate
whichsuggest atenfoldreductionininterval of methanegeneration. Availableindicationsaswell as
basic physical principlessuggest that capture effectivenessapproaches 100% solongasvacuumis
maintained under the permeable layer.

b. Expedited methanegener ation/r ecovery. M ethanerecovery ismaximized by useof permeable
|ayersasdiscussed aboveand al sofacilitated by methanegeneration over much shorter terms. Thisis
expected to minimizelong-termlow-ratemethanegeneration of tenl ost to energy usein conventional
landfill practice. Thereliability of methanerecovery of fuel for energy generation shouldreducethe
uncertainty andimproveseconomicsof landfill gasprojects. Greater useof methanetofull potential
canaddtill moregreenhousebenefit by "of fsetting” fossi| CO, otherwiseemitted withfossil energy use
elsewhere.

A recently completed study for theFederal Energy Technology Center (FET C) (presently becoming
the National Energy Technology Laboratory, NETL ) of theU. S. Department of Energy indicatesthat
wide application of controlledlandfilling could reduce U Sgreenhousegasemissionsby 50-100million
tons of CO, equivalent when both emission preventionandfossil CO,offsetsaretakenintoaccount.
Thismajor reductionin CO2 emissionsisal so cost-effective. Intheanalysisfor FETC (IEM, 1999),
over arangeof representativelandfill conditions, greenhouse gasabatement wasestimated asattai nable
at acost of $1-5/ton CO,equivalent whichrepresentsextremely low (by morethantenfold) cost
comparedto most other optionspresentedintherecent EI A Report (USDOE Energy Information
Agency. 1998)
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c. Landfill lifeextension and/or reduced landfill use. Themorerapid conversionof greater
guantitiesof solidwasteto gasreducesthevolumeof thewaste. SettlementintheY olotestcellis
already over 18%inthreeyears. Volumereductiontranslatesintoeither landfill lifeextensionand/or
lesslandfill use. Thusbioreactor landfillsareabletoaccept morewasteover their workinglifetime.
Alternatively, fewer landfillsareneeded to accommodatethesameinflowsof wastefromagiven
population

d. Leachate-associated benefits. Bioreactorspromisemorerapidleachatestabilizationintermsof
pollutant load, reduced | eachate environmental impact, and elimination of need for most dischargesto
treatment facilities. Thebioreactor processes, both anaerobicand aerobic, havebeenshowninstudies
at many scalesto reducethecontent of many leachatepollutants. Theseincludeorganicacidsand
other solubleorganic pollutants. Sinceabioreactor operationbringspH to near-neutral conditions,
metal sof concernarelargely precipitated and sequestered/ immobilizedinwaste. Thusfreeliquid
concentrations and mobility of metals of concern are
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Table 6- Superior Environmental Perfor mance

Conventional
Landfill (Yolo
without XL)

Proposed Bioreactor Project (with XL)

Anaer obic bioreactor

Aerobic bioreactor

A ] Control of emitted
landfill "greenhouse"
methane and VOC's,

Fugitive gas » 20-45% of gas
generated, due to emissions
before and after extraction/
control period; and incomplete
recovery [70-85%] during
extraction.

Efficient gas recovery » 90-95+%,
fugitive gas » 5-10% of generated
total. Capture begins early infilling.
Efficient recovery from permeable
layer ongoing through entire gas
generation cycle of 5-10 years).

N/A-
(little or no methane expected)

B | Methane generation/
recovery

C | Lifeextension for 20
year landfill

D [ Future Leachate
Contamination Risks

E | Lessened long-term

Recovery ca. 55-80% of total
generated. Slow generation
over very long term (25-70
yrs)

0 years gained

Medium to high (organics and
metals) over long term

25 to 70 years stabilization

High generation rate over short period
(5 to 10 years) alows near-maximum
recovery

For a 20-year "conventional” design,
ca. 5 years additiona life obtained

Lower organics and lower metals
for shorter term

5- 10 years for gabilization

N/A-
(little or no methane expected)

Over 7 years life extension expected.

Lower organics and lower metals
for shorter term.

Ca. 2-6 yrs (but not enough data yet)

Project Potentia

with better gas energy predictability

risk; and need for period with ongoing monitoring | (from process initiation);
Monitoring Subgtantialy less monitoring
expected (more data needed)
F | Landfill Gas Energy Moderate High; Superior economics of scale N/A
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reduced comparedto " conventional” landfill practicewheremorecontaminated|ower-pH leachateis
often observedto begeneratedslowly for years. For example,intheY olotest cell demonstration
leachate reached near-neutral (pH 7) conditions within four months after liquid additions and
recirculation commenced.

A needfor offsiteleachatetreatment should beavoidabl e altogether aslong aswastelandfilling
continuesconcurrently with bioreactor operation. Becausebioreactorsalmostinvariably requireextra
liquidfor optimum performance, andleachateand condensatereintroductionarepermissible (40 CFR
258.28), continuing operation of alandfill asabioreactor allowsgenerated | eachateand condensateto
be reintroduced solong asnew dry wastecontinuestoflow intothelandfill. Additionally, calculations
indicatethat operation of evenasmall fractionof thelandfill aerobically can consumeleachatesolong
as generated, because of the high capacity of the aerobic reactions to evaporate liquid.

e. Lessened long-termrisk and need for monitoring. Thebioreactor approaches(anaerobicand
aerobic) offer potential substantial reductionsin postclosurecareneedsand costs. With present
conventional practice, itishighly likely that gasmanagement will berequiredfor at |east amandated 30
year post-closureperiod. Thisentailsall of theassociated expenseof continuing monitoringandgas
well adjustment. Higher pollutant strengthleachate must continueto bemanaged. A number of other
management needsoccur aswaste continuesto decompose, including dealingwith subsidence, gas
collection line breakage caused by subsidence, and the like.

f. Landfill GasEner gy Project Potential . Y olo County isconsidering several other alternativesfor
energy projectssuchas: (1) Self-wheeling of generated power, (2) Usingincreased generationat the
landfill for saletothegrid (2M Wearebeing generated but thepermit wouldallow upto 12MWe), (3)
L ocal boiler useof gas(4) Saleof power totheadjacent City of DavisWastewater treatment facility,
and (5) Sale of landfill gas to greenhouse farmer adjacent to the landfill.

g. Landfill Mining Potential : Althoughlandfillingminingisnotlistedin Table6, theremoval andre-
useof wastefor beneficial purposes, suchascompost or landfill daily cover isadistinct possibility. If
landfill miningiscarried out, it would occur when stabilization hassufficiently being achieved. Forthe
anaerobic cell thiscould bebeyond theexpected 5-year term of the X L agreement. However, landfill
mining or other beneficial useof thewastecouldalsoqualify for credit ascomposting. County has
discussedthiswiththestateregul atorsand agenciesand will beconductingamining pilot project to
minewastefromtheolder sectionof thelandfill. Feasibility of thisoperationwill bedeterminedto
estimate the cost for possibly mining the aerobic cell in lessthan 5 year period.

3. How We Will Measurethe Superior Environmental Perfor mance of our Proposal

Superior Environmental Performancewill bemeasured usingthebaseline(Tier 1, without Project XL)
against the actual results of the project (Tier 2, proposed Project XL). To determine specific
bioreactor performance attributes of Table 6, planned monitoring arelistedin Table 3 and are
discussed below:
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(a). Maximizing landfill gas control and minimizing fugitive methane /VOC emisssions
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Two possibletestsfor comparing emiss on performanceof theanaerobic and aerobic bioreactorstothe
conventional landfilling approach are: (1) anintegrated combustiblegassurface scan of thetest cell
versusthesurrounding landfill, using thesurroundinglandfill asacontrol and (b) distributed multi-point
flux box testsusingthesurroundinglandfill asacontrol. Of thesetwooptions, theY olo Project Team
considers the flux box approach the more precise, providing enough surface points are sampled.

Astofractional control, i. e., thefraction of gascollected, thefraction of surface emissionsas
determinedfrom"flux box" readingswoul d becomparedto gasrecovery fromthebioreactor sections
and other surrounding landfill sections of interest.

Onefactor tobecompensated for inany emissionscomparisonsisthat faster methanegenerationor
greater emissionsfor shortintervalscanstill represent lowered emissiontotheatmosphere. Morerapid
bi oreactor generationand greater emissionratecouldstill reach afinal endpoint much sooner with
fugitivebioreactor emissionsaggregatingto muchlower total. Thiswill needtobetakenintoaccountin
calculatingemissionssinceitisthetota "lifecycl€e" emission per pound of wastethat isof actual interest.

b. Expedited methanegener ation/r ecovery. Thiscanbeseenclearly fromthecomparisonof the
generatedand recovered methanefromtheanaerobic bioreactor withthegenerated andrecovered
methane from the surrounding landfill.

c. Lifeextensionfor a20-year landfill. Thiswill bebased onannual topographical surveys. Total
volume loss occurring within thistime interval will be calculated.

d. Leachate contamination risk. Onemeasurement of this, comparison of |eachatefromthe
bioreactor and surrounding areas, isstraightforward. However therecould al so beestimation of future
risk from"entombed" waste. Thiscouldbeinferredusinggenerated gasdatatoindicatewhat fraction
of wasteremai nsundecomposedinthesurroundinglandfill vs. thebioreactor (i. e. greater normalized
gas generation meansmorecompl etedecompositionandlessfuturerisk). Another way toexaminethis
may beto examineleachatefrom samplesof both thebioreactor and conventional landfilledwastein
laboratory lysimeters. This general approach should be valid but is not planned for this study.

e. Landfill gasener gy proj ect potential. Anindicator of thiswill betheamount of gasgenerated
from both bioreactor and conventionally filled waste at comparable intervals.

B. Flexibility and Other Benefits

Asnoted, proj ect results(to date) from small er-scal edemonstration projectsarevery encouraging and
havedemonstrated atenfoldincreaseinlandfill gasgeneration, increased landfill settlement, improved
| eachate chemistry, and highly cost-effective abatement of greenhousegases. Economicanalysisof the
proj ect showsthat implementing bioreactor landfilling operationscan havesignificant cost savingsand
environmental benefits for the Y olo County Central Landfill.
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C. Stakeholder Involvement and Support
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Stakeholder involvement and support for thisconcept hasal ready been demonstrated by previous
federal, state, andlocal support of thisbioreactor concept. For example,in 1994, theY olo County
Planning and Public WorksDepartment, initiated abioreactor landfill demonstration project toeval uate
the Bioreactor Landfill concept for itsCentral Landfill near Davis, Cdifornia. Theconstruction phaseof
the project wasfunded by Y ol o and Sacramento Counties($125,000 each), the CaliforniaEnergy
Commission ($250,000), and the Californial ntegrated Waste M anagement Board ($63,000). More
recent grant funding for the monitoring phase of the project has been received from the U. S.
Department of Energy throughthe Urban Consortium Energy Task Force($110,000), andtheWestern
Regional Biomass Energy Program ($50,000). Greenhouse gasand emission abatement cost-
effectivenessstudieshaverecently been completed with $48,000in support fromtheFederal Energy
Technology Center/National Energy Technology L aboratory (hereafter, NETL). Further support,
$462,000recently committed by NETL , isenabling operation of thetest cell sfor approximately 2 more
years as well as helping prepare for larger module operation.

In January 26, 2000 the Californialntegrated Waste Management Board granted Y olo County
$400,000 for the construction and testing of the full-scal e bioreactor demonstration project.

Concerninglocal supportforthisXL project, Y olo County hasheld severa public meetingsfor thefull-
scal e demonstration project. These meeting have been held during the regular Waste Advisory
Committee meetingstolocatepotential membersof thelocal stakeholder group. The County will
conveneperiodicmeetingsof thestakehol der group to obtain commentsonthisproposal, aswell asto
brief the group on their progress during the duration of the XL agreement.

Y olo County has recognized the following as alist of potential stakeholders:
Direct Participants:

County of Yolo, Planning and Public Works Department

U. S. Environmental Protection Agency

Solid Waste Association of North America (SWANA)

Institute for Environmental Management (1EM)

California State Regional Water Quality Control Board, Central Valley Region 5
Y olo County Department of Environmental Health

Y olo-Solano Air Quality Management District

Commentors:

California Integrated Waste Management Board

California State Water Resources Control Board

California Air Resources Board

National Energy Technology Laboratory (NETL, previously FETC), U. S. Department of Energy
SWANA—California Gold Rush Chapter and Southern California Chapter

Y olo County Waste Advisory Committee

University of Californiaat Davis

Geosynthetic Institute, Drexel University
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Members of the General Public:

Y olo County Citizens

Natural Resources Commission

Sacramento County Public Works Department, Solid Waste Management Division
California Energy Commission

D. Innovation and Pollution Prevention

Y olo County intends, aspart of thisproject, to continue our ongoing pollution prevention efforts.
Regardlessof whether aparticular componentisdirectly regulated aspart of an XL agreement, the
County will continueour processof reviewingall pollution prevention opportunitiesandwill report on
our pollution prevention progress.

E. Transferability

Y olo County believesthat with theapproval of thisproposed bi oreactor landfilling concept by Federal
EPA and the state, many other public and privatelandfill ownersand operators should beableto
implement thistypeof technology. Thetechnology isexpectedtoyield substantial economicand
environmental benefitsfor-nearlyall regionsof theU. S., and asnoted, worldwide. ResultsfromY olo
County’ s Bioreactor Landfill pilot project results have already been shared among many other
jurisdictions aswell astheprivatesector throughout theU.S. andinternational ly. Resultsof theproject
have been published in technical and trade journals and magazines worldwide.

Followinganevaluation of thisXL Project by EPA, and thefirst progressreport by the County, and
assumingtheoverall successof theProject, thebioreactor |andfill technology usedinthisproject could
be transferableto asubset of landfillswhere conditionsarefavorablefor actively managing the
decompositionprocessand wheregroundwater protectionand gascontrol areensured. Basedon
early inquiries, application is likely outside as well as within the US.

F. Feasibility

The project sponsor, co-sponsors, and regulatory agencies as designated in the Final Project
Agreement, agreeto support theproject, subject toany review proceduresnecessary toimplement the
legal mechanismforthisproject. Further, each XL participant hasthefinancial capability, personnel
and seni or management commitment necessary toimplement theel ementsof thisBioreactor Landfill XL
Project.

G. Evaluation, Monitoring, and Accountability

Thepartiesintendtoimplement asenforceablecommitments, federal and stateregulatory flexibility,
monitoring, record-keeping, and reporting provisionsof thisFPA throughasitespecificrulemakingto
implement thisproject. The XL agreementwill contain both enforceabl eand aspirational requirements
andwill establish certainlimitsand goalsfor Y olo County’ sperformance. TheCounty will ensure
compliance with legal requirements and ensure implementation of processes seeking to meet



aspirational goals. Theproject sponsor will establisharecordkeeping systemto ensurecompliance,
aswell asaccuratereporting of environmental performance. Whilethenatureand extent of such
reportingwill besubject tonegotiation, Y olo County will makeany suchreportsavail ablepublicly and
will specifically discuss our performance with the local stakeholder group.

H. Shifting of Risk Burden

No shifting of the risk burden will occur.

V. Description of the Requested Flexibility and | mplementing M echanisms
A. Requested Flexibility

Thissectionisprimarily intendedto describefederal flexibility neededfor thisXL project. It doesalso
discuss Stateandlocal flexibility believedtobenecessary to authorizethisproject. Totheextent such
actionisnecessary and appropriate, itwill beprovided aspart of thisproject and subject topublic
notice and comment.

Ingeneral, Y olo County proposesto beableto undertakeaproposed bioreactor landfill project that
fall swithinthelimitationsestablishedinthe X L agreement. Y olo County isrequesting specificflexibility
under the current state and/or federal regulations requirements for liquid addition as described below.

Liquids Addition:

Y olo County isrequestingthat U.S. EPA grant site-specificregulatory flexibility fromtheprohibitionin
40 CFR 258.28 Liquid Restrictions, which may precludeaddition of useful bulk or non-containerized
liquidamendments. The County isproposing to supplement theliquid additionwith ground water, but
wouldliketoobtaintheflexibility to possibly utilizeother liquidssuch asgray watersfromwastewater
treatment plant, septicwaste, gray water, and food-processing wastesthat iscurrently land applied.
Liquidwastessuchasthesenormally havenobeneficial use, may instead beneficially enhancethe
biodegradation of solid waste in alandfill for this project.

Y olo County alsorequestssimilar flexibility onliquidamendmentsfrom Californiaandlocal regul atory
entities. Several sectionsof theCaliforniaCodeof Regulations(CCR), Title27, Environmental
Protection, addresstherecircul ation of liquidsinlined municipal wastelandfills. Whiletheregulations
do not specifically endorsebioreactorsliketheregul ationsin the State of Washington, regul atory
flexibilityisprovided. Thisportionof theagreementwill describespecificregulationsinTitle27
regarding recirculation.

Title27, Chapter 3, Subchapter 2, Article 2, Section 20200, Part (d) (3),Management of liquidsat
Landfills and Waste Piles states the following:

"Liquid or semi-solid waste (i. e. waste containing less than 50% solids, by weight), other than
dewatered sewage or water treatment sludge as described in 8 20220 (c), shall not be discharged
to Class Il landfills. Exceptions may be granted by the RWQCB if the discharger can
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demonstrate that such discharge will not exceed the moisture holding capacity of the waste
either initially, or as the result of waste management operations, compaction, or settlement, so
long as such discharge is not otherwise prohibited by applicable state or federal requirements”.

Theaboveregul ation specifically allowstheRegional Water Quality Control Board, Central Valley
Region(RWQCB) theahility togrant an exceptionregarding thedischargeof liquidsintoaClassl||
landfill providingthemoistureholding capacity isnot exceeded. Thepreviousdemonstration project at
theY olo County Central Landfill provided aworking demonstration astothefeasi bility of theproposed
bioreactor project. Throughmonitoring, instrumentation, andtesting, it wasdemonstrated that liquid
could be added in such away that the holding capacity of the refuseisnot exceeded. The same
equipment and procedureswill beutilizedfor theModuleD bioreactor. Specificsectionsof this
agreement details regarding the method of liquid recirculation.

It should benoted that the preceding Part intheregul ations(Section 20200, Part (d)(2) addressesthe
discharge of waste containingfreeliquidsand doesnot apply tothisapplication. TheCounty isnot
proposing to dischargewastescontaining freeliquids, but isinstead proposingtoadd liquidsor semi-
solidwastetotherefusealready in-place. Whiletheregul ationsstatethat wastescontainingfreeliquids
must bedischargedtoaClassl| wastepile, theaddition of liquidstoexistingwasteinaClass| 11 landfill
is allowed by the regulations if an exception is granted by the RWQCB.

Title27, Chapter 3, Subchapter 2, Article4, Section 20340, Part (g)(1,2,3), LeachateCollectionand
Removal Systems states the following:

“ Leachate Handling — Except as otherwise provided under SWRCB Resolution No. 93-62 (for

MSW landfills subject to 40CFR258.28), collected leachate shall be returned to the Unit(s) from

which it came or discharged in another manner approved by the RWQCB. Collected leachate

can be discharged to a different Unit only if:

1. the receiving Unit has an LCRS contains wastes which are similar in classification and

characteristics to those in the Unit(s) from which leachate was extracted, and has at least

the same classification (under Article 3 of this subchapter) as the Unit(s) from which

leachate was extracted;

the discharge to a different Unit is approved by the RWQCB;

3. the discharge of leachate to a different Unit shall not exceed the moisture-holding capacity
of the receiving unit, and shall comply with § 20200 (d).”

N

Theabovesectionof Title27 specifically allowsthe RWQCB to approvethedischargeof |eachate
from other Unitswithinalandfill toareceiving Unit aslong asthewasteshavesimilar classificationand
characteristics, thereceiving Unit hasan L eachate Collectionand Removal System (LCRS), andthe
moi sture-hol ding capacity of therefuseisnot exceeded. Theseconditionsaresatisfiedinthat thewastes
aresimilar throughout thelandfill and ModuleD hasalL. CRS. Based on satisfyingall of theconditions
listedintheaboveregulatory requirement, the County isseeking approval fromthe RWQCB to
discharge leachate generated from other Units within the Y olo County Central Landfill into Module D.
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Title27, Chapter 3, Subchapter 2, Articleb, Section 20937, Part (b)(4),CIWMB — Control statesthe
following:
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“ A gas control system shall be designed to: Provide for the collection and treatment and/or
disposal of landfill gas condensate produced at the surface. Condensate generated from gas
control systems shall not be recirculated into the landfill unless analysis of the condensate
demonstrates to the satisfaction of the EA, that it is acceptable to allow recirculation into
landfills which have a liner and an operational leachate collection system and the RWQCB
approves such discharge pursuant to § 20200 (d).”

Basedonthedesignand operation of theModuleD bioreactor, theL CRSandliner systemareinplace
to allow for therecirculation of gascondensate. The County hassubmitted theanalysisof constituents
withinthegascondensateinthesitemonitoring reports. Based onthesefactors, the County isseeking
approval from the RWQCB to recircul ate the condensate.

Inreviewingtheregulationsregarding therecirculation of |eachateand gascondensate, it appearsthat
the County hassatisfiedall criteriaenablingtheRWQCB togrant approval for |eachate/condensate
recirculationinModuleD. However, aspreviously discussed, therefusedeposited at the'Y olo County
Central Landfill isrelatively dry. Inorder tohave proper operation of alandfill bioreactor, thewaste
must attai nitsmoisturehol ding capacity. Thismoisturelevel cannot bereached withtheaddition of
|eachate and condensatea one. Suchflexibility isjustified based on composting performance, available
controls,and multipleenvironmental safeguardsthat haveal ready been demonstratedinthesmaller-
scale 9000-ton test program at the Y olo County Central Landfill.

B. Legally Implementing M echanisms
To implement this Project, the parties intend to take the following steps:

1. EPA expectsto proposefor public comment and promul gateasitespecificruleamending 40 CFR
258.28for Y olocounty’ sfacility. Thissitespecificrulewill describetheproject requirementsand any
other aspectsof therulemaking. Itisexpectedthat thesitespecificrulewill providefor Withdrawal or
Terminationand aPost-Project Compliance Period consistent with Section V11, and will addressthe
Transfer proceduresincludedin Section X. Thestandardsand reporting requirementssetforthin
Section |1 (and any attachments to this FPA) will be implemented in this site specific rulemaking.

2. The Stateunder itsrelevant authority expectsto promul gatetheappropriaterul echanges, permit
modifications, etc. to implement this FPA needed by Y olo County for this project.

3. Exceptasprovidedinany rule(s), complianceorder(s), permit provisionsor other implementing
mechani smsthat may beadopted toimplement theProject, the partiesdo not intend that thisFPA will
modify or otherwisealter theapplicability of existingor futurelawsor regulationsto Y olo county’s
facility.

4.By signingthisFPA, EPA, Y olo county, thestateof Californiaanditslocal authoritiesacknowledge
and agree that they have the respective authorities and discretion to enter into this FPA and to
implement the provisions of this project, to the extent appropriate.
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V. Discussion of Intentions and Commitmentsfor | mplementing the Project
A. Yolo County’sIntentionsand Commitments

Y olo County would like to operate its next 20-acre landfill module near Davis, Californiaasa
controlledbioreactor landfill to attainanumber of superior environmental and cost savingsbenefits.
Thecounty iscommittedtoworkingwithfederal, state, andlocal governmentsto demonstrate, with
regul atory flexibility, how abioreactor |andfill can demonstratemoredesirableenvironmental results
than a conventional landfill.

B. EPA’s, the state of California’sIntentionsand Commitments

EPA intendsto proposeandissue (subject to applicabl e proceduresand review of publiccomments) a
site-specificrule, amending40 CFR Part 258.28, that appliesspecifically tothe Y ol o county’ ssolid
wastelandfill siteinDavis. Thesitespecificrulewill alsoprovidefor withdrawal or terminationanda
post-Project complianceperiod consistent with Section X11 of thisAgreement, andwill addressthe
transfer proceduresincludedin Section| X. Thestandardsand reporting requirementssetforthin
Section V.E. will be implemented in the site specific rule.

C. Project XL Performance Targets

See Table 6, Superior Environmental Performance.

D. Proposed Schedule and Milestones

Thisprojectwill bedevel oped andimplemented over atimeperiod necessary to compl eteitsdesired
maj or obyj ectives, beginning fromthedatethat thefinal |egal mechanism becomeseffective, unlessitis
terminated earlier or extended by agreement of all Project Signatories.

An expected timeline is shown in below, Table 7.

Table 7- Project XL Delivery Schedule

Project Task Delivery Date
Final draft FPA circulated to Stakeholders for comments February 23, 2000
California Environmental document circulated for comments February 23, 2000
Comments received for environmental document and final FPA | March 24, 2000
Finalize FPA and certify environmental document April 4, 2000
RWQCB approve permit revision and all parties sign FPA documepApril 13, 2000
Begin project waste filling phase April 17, 2000
EPA rule change for Yolo County XL project June 19, 2000
Finish project waste filling phase December 31, 2000
Liquid addition and monitoring begins January 1, 2001




E. Project Tracking, Reporting and Evaluation

The project tracking, reporting and eval uationwill beaccomplished for project sponsorsincluding EPA
inaccordancewith, among other things, EPA requestsand thereporting requirementsset by the (to-
be-determined) fundingagencies. Thetopicstracked, reported and eval uated havebeenreferredto
earlier in the section on "how we would measure improved environmental performance” (see Table 3).

F. Periodic Review by the Partiesto the Agreement

ThePartieswill hold periodicperformancereview conferencesto assesstheir progressinimplementing
thisProject. Unlessthey agreeotherwise, thedatefor thoseconferenceswill beconcurrent withannual
Stakeholder M eetings. No later than thirty (30) daysfollowing aperiodic performancereview
conference, Y olo County will provideasummary of theminutesof that conferencetoall Direct
Stakeholders. Any additional comments of participating Stakeholders will be reported to EPA.

G. Duration

ThisAgreementwill remainineffect for 5yearsafter signing, unlesstheProject endsat anearlier date,
as provided under Section VIII (Amendments or Modifications), Section X1 (Withdrawal or
Termination),or Section| X (Transfer of Project Benefitsand Responsibilities). Theimplementing
mechanism(s) will contain“sunset” provisionsending authorizationfor thisProject [ X] yearsafter the
effectivedateof the[ implementing mechanism(s)]. They will al so addresswithdrawal or termination
conditionsand procedures(asdescribedin Section X1). ThisProject will not extend past theagreed
upondate, and Y olo county will comply with all applicablerequirementsfollowingthisdate (as
describedin Section XI1), unlessall partiesagreeto anamendment tothe Project term (asprovidedin
Section VII1).”

VI. Legal Basisfor the Project
A. Authority to Enter Into the Agreement

By signing thisAgreement, all signatoriesacknowledge and agreethat they have the respective
authorities, discretion, and resourcesto enter intothisAgreement andtoimplement all applicable
provisions of this Project, as described in this Agreement.

B. L egal Effect of the Agreement

ThisAgreement statestheintentionsof thePartieswithrespecttoY olo county’ sXL Project. The
Partieshavestatedtheir intentionsseriously andingoodfaith, and expectto carry out their stated
intentions. ThisAgreementinitself doesnot createor modify legal rightsor obligations, isnota
contract or aregulatory action, suchasapermitor arule, andisnotlegally binding or enforceable
against any Party. Rather, it expressestheplansandintentionsof the Partieswithout making those
plansandintentionsbinding requirements. Thisappliestotheprovisionsof thisAgreement that concern
procedural aswell assubstantivematters. Thus, for example, the Agreement establishesprocedures
that thepartiesintendtofoll ow withrespect to di sputeresol ution and termination (see Sections X and
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X1). However, whilethe partiesfully intend to adhere to these procedures, they are not legally
obligated to do so.

EPAintendsto proposefor publiccomment asitespecificrulemaking neededtoimplementthis
Project. Any rules, permit modificationsor legal mechanismsthat implement thisProject will be
effective and enforceable as provided under applicable law.

ThisAgreementisnota“final agency action” by EPA, becauseit doesnot createor modify legal rights
or obligationsandisnot legally enforceable. ThisAgreementitself isnot subjecttojudicial review or
enforcement. Nothingany Party doesor doesnot dothat deviatesfromaprovision of thisAgreement,
or that isallegedtodeviatefromaprovisionof thisAgreement, can serveasthesolebasisfor any claim
for damages, compensation or other relief against any Party.

C. Other Laws or Regulations That May Apply

Except asprovidedinthelegal implementing mechanismsfor thisProject, the partiesdo not intend that
this Final Project Agreement will modify any other existing or future laws or regulations.

D. Retention of Rightsto Other Legal Remedies

Except asexpressly providedinthelegal implementing mechanismsdescribedin Section |V, nothingin
thisAgreement affectsor limitsY olocounty’s, EPA’ s, the State’ s, or any other signatory’ slegal rights.
Theserightsincludelegal, equitable, civil, criminal or administrativeclaimsor other relief regardingthe
enforcement of present or futureapplicabl efederal and statelaws, rules, regulationsor permitswith
respect to the facility.

AlthoughY ol o county doesnot intend to challengeagency actionsimplementing theProject (including
any ruleamendments or adoptions, permit actions, or other action) that are consistent with this
Agreement, Y olo county reservesany right it may haveto appeal or otherwisechallengeany EPA, state
of California, or local agency actiontoimplement theProject. Withregardtothelegal implementing
mechanisms, nothinginthisAgreementisintendedtolimit Y olocounty’ sright of toadministrativeor
judicial appeal or review of thosel egal mechanisms, inaccordancewiththeapplicableproceduresfor
such review.

vil. Unavoidable Delay During Project Implementation

“Unavoidabledelay" (for purposesof thisAgreement) meansany event beyondthecontrol of any
Party that causesdel aysor preventstheimplementation of the Project describedinthisAgreement,
despitetheParties’ best effortsto put theirintentionsintoeffect. Anunavoidabledelay canbecaused
by, for example, afire or acts of war.

Whenany event occursthat may delay or prevent theimplementation of thisProject, whether or not it
isavoidable, the Party tothisAgreement who knowsabout it will immediately providenoticetothe
remaining Parties. Withinten (10) daysafter that initial notice, theParty should confirmtheeventin
writing. Theconfirmingnoticeshouldinclude: 1) thereasonfor thedel ay; 2) theanticipated duration; 3)
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all actionstakento prevent or minimizethedelay; and4) why thedelay wasconsidered unavoidable,
accompanied by appropriate documentation.

If theParties, agreethat thedelay isunavoidabl e, rel evant partsof the Project schedul e (see Section
V.) will be extended to cover thetime period lost dueto thedelay. If they agree, they will also
document their agreement inawritten amendment tothisAgreement. If the Partiesdon’t agree, then
they will follow the provisions for Dispute Resolution outlined below.

Thissectionappliesonly to provisionsof thisAgreement that arenotimplemented by legal implementing
mechani sms. Legal mechanisms, such aspermit provisionsor rules, will besubject tomodificationor
enforcement as provided under applicable law.

Vill. Amendments or Modificationsto the Agreement

ThisProjectisanexperiment designed totest new approachesto environmental protectionandthereis
adegreeof uncertainty regardingtheenvironmental benefitsand costsassociatedwith activitiestobe
undertakeninthisProject. Therefore, it may beappropriateto amend thisAgreement at somepoint
during its duration.

ThisFinal Project Agreement may beamended by mutual agreement of all partiesat any timeduringthe
durationof theProject. Thepartiesrecognizethat amendmentstothisAgreement may al sonecessitate
maodification of legal implementation mechanismsor may requiredevel opment of new implementation
mechanisms. If theAgreementisamended, EPA and Y ol o county expect towork together with other
regul atory bodiesand stakehol derstoidentify and pursueany necessary modificationsor additionsto
theimplementation mechani smsinaccordancewith applicableprocedures(including public noticeand
comment). If thepartiesagreeto makeasubstantial amendment tothisAgreement, thegeneral public
will receivenoticeof theamendment and begivenanopportunity to participateintheprocess, as

appropriate.

The partiestothisFPA agreeto eval uatetheappropriatenessof amodification or “reopener” tothe
FPA according to the provisions set forth below.

1. Duringtheminimum projectterm, Y olo county may seek toreopenand modify thisFPA inorder to
addressmatterscoveredintheFPA, includingfailureof theproject to achievesuperior environmental
results, or theenactment or promul gation of any environmental, health, or safety law or regul ation after
execution of thisFPA whichrenderstheprojectlegally, technically, or economically impractical. Todo
so, Y olocounty will submit aproposal for areopener under thissectionto EPA, California, andall
applicablelocal agenciesfor their consideration. EPA, California, andall applicablelocal agencieswill
review and eval uatetheappropriatenessor such proposal submittedby Y olocounty. EPA, California,
andall applicablelocal agenciesmay alsoelect toinitiatewithdrawal or terminationunder Section V11
of this FPA, which shall supersede application to this section.

2. Indetermining whether toreopen and modify the FPA inaccordancewithany reopener proposal(s)
submitted by Y olo county under thissection, EPA, California, and all applicablelocal agencieswill base

36



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

their decisionuponthefollowing: (a) whether theproposal meetsProject XL criteriaineffect at thetime
of theproposal, (b) theenvironmental benefitsexpectedtobeachieved by theproposd, (c) thelevel of
emissionsor effluentincludedintheproposal, (d) other environmental benefitsachieved asaresult of
other activitiesunder theproposal, and (€) and adverseenvironmental impactsexpected tooccur asa
result of the proposal.

3. All partiestothe FPA will meet withinninety (90) daysfollowing submission of any reopener
proposal by Y olocounty to EPA, California, andall applicablelocal agencies(or withinsuch shorter or
longer period asthepartiesmay agree) to discussthe Agencies’ eval uation of thereopener proposal.
If, after appropriate stakeholder involvement, the Agencies support reopening of this FPA to
incorporatetheproposal, the parties(subject toany required public comment) will takestepsnecessary
toamendtheFFPA. Concurrent withamendment of thisFPA, EPA, California, andall applicablelocal
agencies will take steps consistent with this Section 1V to implement the proposal.

4. Itisnoted at thispoint that theintent by Y ol o County, upon successful results, to operatetheensuing
landfill moduleasabioreactor couldbea"reopener”. If thisisagreeabletoall partiestothepresent
agreement, it would bemost convenient to extend theagreement to cover subsequent moduleor
modules at the Y olo County Central Landfill, with a minimum of stakeholder work.

IX. Transfer of Project Benefits and Responsibilitiesto a New Owner

Thepartiesexpect that theimplementing mechanismswill alow for atransfer of Y olo county’ sbenefits
andresponsibilitiesunder theProject to any futureowner or operator upon request of Y olo county and
the new owner or operator, provided that the following conditions are met:

A. Y olo County will providewritten noticeof any such proposedtransfer tothe EPA, thestate of
California, andall applicablelocal agenciesat | east ninety (90) daysbeforetheeffectivedateof the
transfer. Thenoticeisexpectedtoincludeidentification of theproposed new owner or operator, a
descriptionof itsfinancial and technical capability to assumetheobligationsassociated withtheProject,
andastatement of thenew owner or operator’ sintentiontotakeover theresponsibilitiesinthe XL
Project of the existing owner or operator.

B. Withinforty-five(45) daysof receipt of thewritten notice, thepartiesexpect that EPA, the
stateof California, andal applicablelocal agenciesinconsultationwithall stakeholders, will determine
whether: 1) the new owner or operator has demonstrated adequate capability to meet EPA’s
requirementsfor carryingoutthe XL Project; 2) iswillingtotakeover theresponsibilitiesinthe XL
Project of theexisting owner or operator; and 3) isotherwisean appropriate Project XL partner. Other
relevant factors, includingthenew owner or operator’ srecord of compliancewith Federal, Stateand
local environmental requirements, may beconsideredaswell. Itisexpected that theimplementation
mechanismwill providethat, solong asthe demonstration hasbeen madeto the sati sfaction and
unreviewablediscretionof EPA, thestateof California, andall applicablelocal agenciesand upon
consideration of other relevant factors, the FPA will bemodifiedtoallow theproposedtransfereeto
assumetherightsand obligationsof Y olo county. Intheevent that thetransfer isdisapproved by any
agency, withdrawal or termination may be initiated, as provided in Section XI.
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Itwill benecessary tomodify the Agreement toreflect thenew owner andit may al so benecessary for
EPA, thestateof California, andall applicablelocal agenciesto amend appropriaterul es, permits, or
other implementing mechani sms(subject to applicablepublic noticeand comment) totransfer thelegal
rightsand obligationsof Y ol o county under thisProject tothe proposed new owner or operator. The
rightsand obligationsof thisproject remainwith Y olocounty prior totheir final, legal transfer tothe
proposed transferee.

X.  Processfor Resolving Disputes

Any dispute which arises under or with respect to this Agreement will be subject to informal

negotiationsbetweenthepartiestothe Agreement. Theperiod of informal negotiationswill not exceed
twenty (20) calendar daysfromthetimethedisputeisfirst documented, unlessthat periodisextended
by awritten agreement of the partiesto thedispute. Thedisputewill beconsidered documentedwhen
one party sends awritten Notice of Dispute to the other parties.

If the partiescannot resol veadi sputethroughinformal negotiations, the partiesmay invokenon-binding
mediation by describing the dispute with a proposal for resolution in aletter to the Regional

Administrator for EPA Region 9, withacopy toall parties. TheRegiona Administrator will serveasthe
non-binding mediator and may request aninformal mediation meeting to attempt to resolvethedispute.
Heor shewill thenissueawritten opinionthat will benon-binding and doesnot constituteafinal EPA
action. If thiseffortisnot successful, thepartiesstill havetheoptiontoterminateor withdraw fromthe
Agreement, as set forth in Section X1 below.

XI. Withdrawal From or Termination of the Agreement

A. Expectations

AlthoughthisAgreementisnot legally bindingand any party may withdraw fromthe Agreement at any
time,itisthedesireof thepartiesthat it should remainin effect through theexpected durationof 5
years, and be implemented as fully as possible unless one of the conditions below occurs:

1. Failureby any party to(a) comply withtheprovis onsof theenforceabl eimplementing mechanisms
for thisProject, or (b) actinaccordancewiththeprovisionsof thisAgreement. Theassessment of
the failure will take its nature and duration into account.

2. Failure of any party to disclose material facts during development of the Agreement.

3. Failureof theProjecttoprovidesuperior environmental performanceconsi stent withtheprovisions
of this Agreement.

4. Enactment or promulgation of any environmental, health or safety |aw or regul ation after execution
of the Agreement, which renders the Project legally, technically or economically impracticable.
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5. Decisionby anagency toreject thetransfer of the Project to anew owner or operator of the
facility.

Inaddition, EPA, thestateof California, and all applicablelocal agenciesdo notintendtowithdraw
from the Agreement if Y olo county does not act in accordance with this Agreement or its
implementati on mechani sms, unlesstheactionsconstituteasubstantial failureto act consi stently with
intentionsexpressedinthisAgreement anditsimplementing mechanisms. Thedecisiontowithdraw
will, of course, take the failure’ s nature and duration into account.

Y olo county will begiven noticeand areasonabl e opportunity to remedy any “ substantial failure’
beforeEPA’ swithdrawal. If thereisadisagreement betweenthepartiesover whether a* substantial
failure” exists, thepartieswill usethedisputeresolution mechanismidentifiedin Section X of this
Agreement. EPA, the Stateof California, andall applicablelocal agenciesretaintheir discretiontouse
existing enforcement authorities, includingwithdrawal or termination of thisProject, asappropriate.
Y ol o county retainsany existingrightsor abilitiesto defenditsel f against any enforcement actions, in
accordance with applicable procedures.

B. Procedures

The partiesagreethat thefollowing procedureswill beused towithdraw from or terminatethe Project
beforeexpiration of theProject term. They a so agreethat theimplementing mechanism(s) will provide
for withdrawal or termination consistent with these procedures.

1. Any party that wantsto terminate or withdraw from the Project isexpected to providewritten
notice to the other parties at least sixty (60) days before the withdrawal or termination.

2. If requested by any party during the sixty (60) day period noted above, the dispute resolution
proceedingsdescribedinthisAgreement may beinitiated toresol veany disputerel atingtotheintended
withdrawal or termination. If, following any disputeresol utionor informal discussion, aparty still
desirestowithdraw or terminate, that party will providewritten noticeof final withdrawal or termination
to the other parties.

If any agency withdrawsor terminatesitsparticipationinthe Agreement, theremai ning agencieswill
consult with'Y olo county to determinewhether the Agreement shoul d be continuedinamodified form,
consistent with applicable federal or State law, or whether it should be terminated.

3.The procedures described in this Section apply only to the decision to withdraw or terminate
participationinthisAgreement. Proceduresto beusedinmodifying or rescinding any legal implementing
mechanismswill begoverned by thetermsof thoselegal mechanismsand applicablelaw. It may be
necessary toinvoketheimplementing mechanism’ sprovisionsthat end authorizationfor the Project
(called “sunset provisions’) in the event of withdrawal or termination.

XIl.  Compliance After the Project is Over
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The partiesintendthat therebean orderly returnto complianceupon compl etion, withdrawal from, or
termination of the Project, as follows:

A. OrderlyReturntoCompliancewith OtherwiseApplicableRegulations,if theProject
TermisCompleted

If, after an eval uation, the Project i sterminated becausethetermhasended, Y olo county will returnto
compliancewithall applicablerequirementsby theend of the Project term, unlessthe Projectis
amended or modified in accordance with Section V111 of this Agreement (Amendments or
Modifications). Y olocounty isexpectedtoanticipateand planfor all activitiestoreturnto compliance
sufficientlyinadvanceof theend of theProjectterm. Y ol o county may request ameetingwith EPA,
thestateof California, andall applicablelocal agenciesto discussthetimingand natureof any actions
that they will berequiredtotake. Thepartiesshould meet withinthirty daysof receipt of Y olocounty’s
writtenrequest for suchadiscussion. Atandfollowingsuchameeting, thepartiesshould discussin
reasonabl e, good faith, which of the requirements deferred under this Project will apply after
termination of the Project.”

B. OrderlyReturntoCompliancewith OtherwiseApplicableRegulationsintheEvent of
Early Withdrawal or Termination

Intheevent of awithdrawal or termination not based ontheend of the Project termandwhereY olo
county hasmadeeffortsingoodfaith, thepartiestothe Agreement will determineaninterim compliance
periodtoprovidesufficienttimefor Y olo county toreturnto compliancewith any regul ationsdeferred
under theProject. Theinterim complianceperiodwill extendfromthedateonwhich EPA, the state of
California andall applicablelocal agenciesprovideswrittennoticeof final withdrawal or termination of
the Project, inaccordancewith Section X | of thisProject Agreement. By theend of theinterim
complianceperiod, Y olocounty will comply withtheapplicabledeferred standardsset forthin40 CFR
Part 258.28. Duringtheinterimcomplianceperiod, EPA, thestateof California, and any applicable
local agency may issueanorder, permit, or other legally enforceablemechanism establishingaschedule
for Y olocounty toreturnto compliancewith otherwiseapplicabl eregul ationsassoon aspracticabl e.
Thisschedulecannot extend beyond 6 monthsfromthedateof withdrawal or termination. Y olo county
intendstobeincompliancewithall applicableFederal, State, and local requirementsassoonasis
practicable, aswill be set forth in the new schedule.

X111, Signatories and Effective Date
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