Best Management Practices (BMPs) for
Site-specific Non-water Release Corrective Action Plans
(Discussion Draft September 28, 2010)

California Department of Resources Recycling and Recovery (CalRecycle)

Introduction

New regulations adopted in December 2009 require the owners or operators of all disposal
facilities that were or are required to be permitted as solid waste.landfills and have been or will
be operated on or after July 1, 1991 to provide financial asslifahce for corrective action
based on the highest amount of either the water release;corrective action or non-water
release corrective action
(http: /lv\an calrecycle.ca. qov/tea/Reqs/[mptementiPostclosure/defauIt htm). The

,,,,,,,,

corrective action plan (CA Plan) in lieu of usmg ‘costs for replacement of the t" nal cover.

This document identifies the best management practices (BMPs) for deve!opment of the
CA Plan. The CA Plan is required to provide an: assessment of the impacts due to
causal events and the assomated;' sts to remediate: any impacts. The BMPs define or
characterize each causal event {o: aluated for potentlal damages to a landfill due to
the causal event in the CA Plan. Also addressed is the' requnrement for containment and
environmental momtorln nd control systems.to:b Amamtalned to standards, known
releases, the require se a third party to :eIOp the plans, and frequently asked
questions.

landfill ' mprowde recommendatl It
damage, reqwred corrective actiol tivities, and associated costs. it is expected that
standard prac es and metheds W|I[ contlnued to be used to determine the potential

--------

jurisdiction of the Reglonal Water Quality Control Boards.

General Scope and Applicability of BMPs

Best management practices (BMPs) are practical and effective processes, practices, or
techniques to achieve a desired outcome. They are offered as "good ideas" that may
need to be adjusted to account for individual needs or site-specific circumstances.
BMPs are not rules, regulations, or mandatory standards.

The scope of the BMPs is guidance for preparing the site-specific non-water release CA
Plan prepared in lieu of using the cost estimates for final cover replacement.
(http://www.calrecycle.ca.gov/t aws/Rulemaking/Postclosure/Phase2/default.hitm).
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The desired outcome for the BMPs for the CA Plan is to develop cost estimates based
on sound science, engineering, and professional standards of practice to establish
financial assurances ensuring known or reasonably foreseeable corrective actions at
solid waste landfills are accounted for with minimal financial risk to the State.

The BMPs do not change the required minimum standards for a solid waste landfill (Class
Il or lIl landfill). The BMPs are recommendations to define or characterize a reasonably
foreseeable corrective action due to each causal event. A causal event may be defined
based on an established design standard that is not the required minimum standard for a
solid waste landfill.

Technical Advisory Group

iésed to assist CalRecycle staff in the

A technical advisory group (TAG) was establis
j'‘comments, recommendations, and

development of the draft BMPs by providing

- technical analysis and information. The TAG is comprised of stakeholder groups
including local enforcement agency, environmental community, Air Resources Board,
State Water Resources Control Board and technical, ei)’(‘perts in the followllfng areas:

~~~~~~~

monitoring.or’ control system : brmg a. Iandf II |nto compliance with the applicable
minimum: standards’ prevent a reasonab[y foreseeab!e release, or remediate a known
release tq xhe enwronment The types of structures and systems requmng correctlve

vegetation and |rrtgat|on systems, and enwronmental monitoring and control systems
Corrective actlonsdoes not i de routine maintenance. Routine maintenance should
are required to be addre the postclosure maintenance plans.

Postclosure mamtenance plans are required to include activities and associated costs
for the maintenance and for replacement (when the useful life ends) of equipment and
structures, including the final cover. Equipment and structures would include the
monitoring and control systems for landfiill gas and leachate, and drainage systems (27
CCR Sections 21815 and 21840). These activities and estimates are required to be
addressed in the CA Plan to ensure that all necessary replacement costs are accounted
for and if the item is considered routine postclosure maintenance and not corrective
action.
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Current regulations (27 CCR Sections 20917-20945) require all active solid waste
landfills to have landfill gas monitoring and control systems to comply with the more
definitive closed site standards. Furthermore, California Air Resources Board (CARB)
pending landfill methane capture regulations will require monitoring and control systems
at solid waste landfills. These requirements should minimize reasonably foreseeable
landfill gas releases. However, should posiclosure land use change, property
boundaries be rezoned toward the fill area, or offsite land use is changed to more
sensitive use, additional landfill gas monitoring and control measures and financial
assurances may be required in the CA Plan. Additionally, landfills with long-term landfill
gas violations are required to address the gas violations as a ‘known release’ in the CA
Plan. PRI
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Background/ Requlatory Framework

The regulations (27 CCR Section 22221) require the owners or operators of all disposal
facilities that were or are required to be permitted as solid waste landfills and have been
or will be operated on or after July 1, 1991, to provide financial assurance for corrective
action. The owner or operator is required to provide a cost estimate for initiating and
completing corrective action for known or reasonably foreseeable releases to water and
a cost estimate for the non-water release corrective action. The highest cost estimate,
for water release corrective action or non-water release correctlve action must be used
to determine the amount of required financial assuran i

i

The cost estimate for the non-water release correct a-action can be determined in

following ways:
« Costs for replacing the final-ct ver this cost may b_ etermined by either
of the following methods: - ‘
o Cost of removing the eXIstmg coveriand installing the new cover, or
o Providing the greater of the:most recently approved or recently
submitted cl¢ st estimat 'ad;usted for current costs and the
entlre landfill;

non-water release corrective

(b) Non-wate ease corrective action cost estimate
(1) Effective July 1, 11, on or before the date of the first permit review or
revision or plan‘i teview as determined by the schedule in Section 21865, the
operator shall also provide a cost estimate for the complete replacement of the
final cover. The operator shall calculate this cost in one of the following two
ways:

(A) By providing a new estimate of the cost of complete replacement of
the final cover, including, but not limited to, the cost of removing the existing
cover and preparing for and installing the new cover, as necessary, depending
on the replacement final cover system design: or,
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(B) By providing the greater of either the most recently approved or most
recently submitted closure cost estimate, adjusted, as necessary, to reflect
closure of the entire solid waste landfill and current unit costs.

(2) The operator, in lieu of providing a separate corrective action cost estimate
pursuant to (b) (1) (A) or (B) may provide a site-specific corrective action plan, as
described in Section 22102.

(c) A cost estimate prepared pursuant to (a) or (b) must be a detailed
written estimate, in current dollars, of the cost of hiring a third party to perform all
applicable corrective action activities for the entire corrective action period.

(d) The operator shall prepare the cost estimates in accordance with the
requirements of Section 21815. L
(e) The operator shall increase the cos (mate if changes in the
corrective action program, corrective actlon p‘lan;ﬁ.j ';Iandf Il conditions increase

Ny

the maximum cost of corrective action. R

g)(1) The operator shall provnde the'cost estlmate prepared J'pursuant to (a) fo

RWQCB for review and a val and shall' vide' '

CalRecycle. . ‘
(2) The operator sh

RWQCB, EA, and CalRecycIe for rev[' and approval in accordance with the

schedule in Secti :

causal event‘

Cost estimates, prepared pursuant io 27 CCR Sections 22101(c)-(f), for all
known or reasonably foreseeable corrective actions described in the plan. The
cost estimate with the highest amount must be used to determine the amount of
financial assurance required pursuant to 27 CCR Section 22221(b)(2);

An evaluation of the long-term performance of the final cover sysiem to ensure
that it will continue to meet the requirements of 27 CCR Section 21140 without
the need for corrective action; and
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e Provisions to restore the integrity or establish the adequacy of a damaged or
inadequate containment structure or environmental monitoring or control system,
to bring a landfill into compliance with the applicable requirements.

The CA Plan must provide all assumptions used, provide references, and, identify the
methodologies, models or formulas, used as part of the evaluation for each causal
event and the resulting cost estimates. Attachment 2 is an example of how the costs
can be summarized for each system or structure; a sheet would be used to address
each causal event, ;

Use of Design Standards to Define Causal Events

d*associated.corrective action activities
ttachment 1:
tive action activitie
sis an approprlate‘,

Based on the causal event, potential impacts
would be required to be evaluated as shown_
determined that reasonably foreseeable co
standards above the minimum desngn sta (

based on design

ide for preparation
rincentive for
owners or operators to use siting and de5|gn standards that are more s ‘,,_,ngent and
protective than the minimum stan s for solid waste landfills to minimize potential
damage and minimize the resulting o, _ve action’ due to causal events.

Some TAG members suggested that the mlnlmum deS|gn standards for a solid waste
landfill be used to define-or characterlze a causal event CalRecycle staff rejected the
suggestion since applymg the' existing minimum’ deS|gn ‘standards would not result in
any corrective action for the causal event, which is inconsistent with the intent of the

regulatlons

be: equnred to conduct an analysis of the
result from a less frequent earthquake design
end[ng on site specific risk factors. A suitable

. : Maximum Credible Earthquake (or probabilistic
earthquake Wlth a '_‘ery long return period). Landfills that are designed for the Maximum
‘Credible Earthquake: would ot-be required to conduct the seismic analysis and the
earthquake causal event’ would not be considered a reasonable foreseeable causal
event. For this causal event, the existing site-specific stability analyses in Joint
Technical Document or Closure/Postclosure Maintenance Plans for the representative
final cover, interim slope, liner, and global configurations may be required to be
updated, revised, or replaced with a new analysis for evaluation of an earthquake that is
considered MCE as part of the CA Plan.

The flooding and precipitation causal events are amenable to this approach since the

minimum standards have minimum design requirements to address these events as
shown in Attachment 1. Other causal events including, tsunami, seiche, and fire do not
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have required minimum design standards and are addressed by other approaches
relying on the expertise of other governmental agencies regarding these events.

BMPs for Causal Events and Known Releases

The following BMPs provide recommendations how each causal event should be
addressed in the CA Plan. As mentioned, causal events include earthquakes, flooding,
tsunami, seiche, fire, and precipitation. The location, design, operation and maintenance
of a landfill are critical factors in determining if there will be any impacts due to a causal
event and to what extent. The principal cbjective of the CA Plan is to provide cost
estimates for corrective action. Solid waste landfills, as well‘as all structures, are
required to be designed and engineered to be able t stand specific conditions
caused by events. To determine if corrective acti necessary, an evaluation must be
‘‘‘‘‘‘‘‘ n withstand each foreseeable
event. The BMPs contain recommendations, for deflnlng or characterlzmg each causal
event so that the required evaluations’ can, y6’conducted with staridard methodologies
or standard practices. Potential impacts of €4 : i
Attachment 1.

ok
The staff recommendation for defir
in the following table.

Causal Event +x Design Standard

Earthquake Maximum Probable
Earthquake
~Elood o 100-Year Flood
Precipitation ’ 100-Year 24-Hr Storm
Tsiinami Demgnated I_nu_ndatlon Zone Not Applicable
Seiche’: Within:% Mile of Lake Not Applicable
Fire " Designated Moderate or Higher Not Applicable

Fire Hazard or Contingency

j ppro”‘ ¢h for low hazard

Known Releases

The CA Plan requires an evaluation of the known or reasonably foreseeable non-water
release corrective actions needed as a result of each known or reasonably foreseeable
causal event (27 CCR Section 22102(a)). The most likely non-water known release to be
evaluated is likely to be a long-term landfill gas violation. Others may include corrective
action related violations under the Inventory of Facilities Violating State Minimum
Standards (see:
http//www.calrecycle.ca.gov/SWFacilities/Enforcement/inventory/Default. aspx).
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If there is a known release due to a past causal event, the CA Plan must address the
known release, remediation activities, and associated costs.

Earthquakes

An earthquake is a reasonable foreseeable causal event in California. The Working
Group on California Earthquake Probabilities predicts that California has more than a
99% probability of an earthquake with a magnitude of 6.7 or greater in the next 30
years. Earthquakes can cause damage to a landfill and associated structures due to
ground motions, liquefaction, or fault rupture. Fortunately re are very few sites on or
within 200 feet of Holocene fault zones where fault r would likely result in the
need for substantial reconstruction corrective acti actlwtles and costs. Design
standards are used to ensure that a structure i deS|gned to withstand the ground
movement and shaking resulting from a cert ize earthquake taking into
consideration the proximity and the geology between the locatioh:of the structure and

Il landfill must be ¢ designed to
e Los Angeles Regional Water

----------- T

ction and the associated costs
ned to the MCE, any costs
ine postclosure maintenance.

approach is referenced Al more recent building codes. The Callfornla Department of
Water Resources (DWR)‘and consultants have stated that the probabilistic approach
represents the state-of-the-practice for seismic evaluations. The probabilistic approach
considers all possible faults, including the probability of a rupture, and the ground
motion is statistically computed.

The following descriptions of the deterministic approach, probabilistic approach, and
MCE are from the “Federal Guidelines for Dam Safety”, FEMA, May 2005.. Another
reference regarding the use of deterministic and probabilistic seismic hazard analysis is
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the 'Guidelines for Evaluating and Mitigating Seismic Harzards in California, California
(eological Survey, 2008.

“Deterministic Seismic Hazard Analysis (DSHA) The DSHA approach uses the
known seismic sources near the site and available historical seismic and geological
data to generate discrete single-valued events or models of ground motion at the site.
Typically, one or more earthquakes that will produce the greatest ground motion at the
site are specified by magnitude and location with respect to the site. Usually, the
earthquakes are assumed to occur on the portion of the source closest to the site. The
site ground motion parameters (peak ground acceleration/velocity, spectrum intensities,
duration of strong shaking, etc.) are estimated determ ically for each source, given
the magnitude, source-to-site distance, and site ¢ ”',dltlon using an attenuation
relationship and/or theoretical models.” o

“Probabilistic Seismic Hazard Analysis HA) The PSHA approach uses the
elements of the DSHA and adds an assesst it
a given magnitude would occur. The probability,or frequency of occurrence of different
magnitude earthquakes on each SIgnlflcant SeISITIIG 1 irce and inherent. 'qpcertamtles
are directly accounted for in the ana !

earthquake at any part of a source: (i

incorporated in a PSHA The resultsqof a PSHA are used: to se|ect the deslgn

parameter level during the's
Results from the PSHA app

hquakes can then be used in scenario
encies are currently developing guidelines

“Determining Maxlmum" ‘redlble Earthquakes The MCE for each potential
earthquake . i”have a,g]gnlf icant influence on the site, is established by a
DSHA based on, the results-of a seismtectonic study (site-specific investigations and/or
literature rewew) The MCE for ‘each seismtectonic structure or source area within the
region examined i is -defined preferably by magnitude, but in some cases in terms of
epicentral Modified Mercall W,_ensny, distance, and focal depth, Earthquake recurrence
relationships (i.e., the fré ericy of occurrence of earthquakes of different sizes if
appropriate for the fault) should also be estabiished for the significant seismic sources.
For source zones consisting of random seismicity, an MCE can be determined by
finding the magnitude and distance that best matches the equal hazard response
spectrum from a PSHA in the design earthquake frequency range appropriate for the
structure. Judgments on activity of each potential fault source are generally based on
recency of the last movement. For high-hazard potential dams, movement of faults
within the range of 35,000 to 100,000 years BP is considered recent enough to warrant
an "active” or "capable” classification. All of the above MCE assessments for the various
earthquake sources are candidates for one or more controlling MCEs at the site. Itis
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also important to look at earthquakes that have a long duration but not necessarily the
highest peak acceleration at the dam site. For embankment dams and foundations
subject to liquefaction, this longer duration earthquake may be the controlling

event if it triggers liquefaction of the embankment/foundation materials. Other
appurtenant structures should be evaluated to determine if a higher magnitude distant
earthquake is critical to the overall stability of the structure.”

Another concern associated with earthquakes is when liquefaction occurs, when loose
granular materials such as sands and silts below the water table can behave like a
liquid when shaken by an earthquake. The landfill structure itself is composed of
compacted soils and should not be saturated with wateri Thé concern arises from the
possibility of liquefaction in the soils which support th dfill structure. Soils in the
state of liquefaction can liquefy and lose their ability-to'support structures or experience
a loss of bearing strength. The California Geological Surveéy:and US Geological Survey
(USGS) have identified areas of California that-are susceptible:to liquefaction and
Iandslldes due to earthquakes If a landfill | |an !ocated W|th|n a “Se ismic Hazard Zone” a

from earthquake damage. The haz
Cahfornla Geologlcal Survey s WebS[

. Other potential damages may mclude settlement slope failure, increased
crackmg of'the final cover, shearing of welts and headers, and failure of

Landfill Facilities, EPA/600 95/051 April 1995)

CalRecycle staff in defining the seismic causal event considered the types of corrective
action activities that may need to be undertaken at an active or closed solid waste
landfill as a result of an earthquake and the specific characteristics of a landfill, including
its design, location and level of compliance. In addition, since the deterministic
approach is used in the regulations and the probabilistic approach is state-of-the-
practice for evaluating potential seismic activity, the BMP for an earthquake as a causal
event allows for use of both approaches and takes into consideration the potential risk
posed by a landfill in determining the return interval for a probabilistic evaluation.
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A method has been developed to rank a landfili as posing a high medium, or low
potential risk. The method was developed as part of study conduct by ICF to assess the
potential fiscal and environmental risks posed by landfills. The method considers 13
major characteristics: seismic; rainfall intensity; floodplain; fire (intrusion from off-site);
engineering controls; permitted capacity; type of waste in place; slope stability; liquids
management/ landfili bioreactor technology; hydrogeology; proximity to urban areas;
proximity to sensitive habitat; and compliance status. CalRecycle staff needs to approve
other methods that may be used to determine the potential risk of a landfill. The
methodology is contained in Chapter 5 of the 'Study To ldentlfy Potential Long-Term
Threats And Financial Assurance Mechanisms For Lo ;‘erm Postclosure
Maintenance And Corrective Action At Solid Waste Laridfills, November 26, 2007’

hitp://'www.calrecycle.ca.qoviarchive/IWMBMigDo ‘“%GHOCS/ZDOTH 2/00022762.pdf

The BMP for an earthquake as a causal event
(1) If a landfill is not designed to the MCE, determlnlstlc or probablllstlc evaluation
is required to compare the design of the landfill to determinge’ the potential

damage due to ground movement and: ground acceleratton Please see the table
below. -

(2) Evaluate the potential effect
Hazard Zone.

Minimum 27 i
CCR Seismic De Minimus Correctlve Action:

Cost Estlmate

Probabilistic Ground
Motions for Estimating
Correciive Action Costs

Design E

200-475 year return period

. MCE or 2475-yr retiirn period
MPE =, | design event;and < ‘6inches Medium 475 year return period
i permanentzdeformatlon

High 475-950 year return period

' Seismic is not a reasonable foreseeable causal event if these criteria are met.

% Landfil risk category determination may utilize the following methodology, or an alternative
approved by CalRecycle:(November 26,2007, Study To Identify Potential Long-Term Threats And
Financial Assurance Mechanisms For Long-Term Postclosure Maintenance And Corrective
Action At Solid Waste Landfills (Chapter 5)

http://www.calrecycle.ca.gov/archive//WMBMtgDocs/mtgdocs/2007/12/00022762. pdf

The evaluation needs to identify the methodology used, references for inputs, and
address how the structures identified in the table below will be affected and the leve! of
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activity required restoring the structures (as described in the table below) to the
minimum standards.

Seismic Event Non-Water

Release Corrective Action Description of Activity Notes
Component
Final Cover Estimated quantities {acreage, cubic yards)

Vegetative Layer,

Daily and
Intermediate Cover

Earthwork and grading to
cover waste and repair
cracks, settlement, and
slope failures.

based on total percentage of landfill footprint
estimated to be damaged. Include
moblhzatlon material acquisition, placement,

-construction surveys, and grading plan costs.

Cover <
System Removal and replacerhent’ Not:applicable to monolithic systems or If site
of geosynthetic
Final Cover Barrier x
Layer specific engineering plans and specifications
and construction guiality assurance. Estimate
quantities based on porti
Extraction wells
Landfill
Gas
Collection | Header plplng nd
and i
inear feet-of
Control al t.0 p|p|ng to be replaced and unlt

-costs Evaluate added lump sum operatlons

and ifiaintenance cost to immediately repair
and restart treatment system.

Coordinate with cover system repair
activities. Estimate as percentage damaged
of total linear foot or lump sum drainage
structures.

Erosion

.| erosion control structures
| to prevent erosion of seil

Estimate acreage of disturbed area and unit
costs; add lump sum or number/unit cost of
erosion control structures. Include

Control - exposed from corrective landscaping and irrigation systems if
action grading activities. applicable.
Repair and/or replace key
Onsite Roadways; access roads; repair or
Environmental replace damaged gas, Add cost estimates for these components
Other leachate, and ground where vulnerable to damage on a site-

Site Security

Monitoring Systems;

water monitoring system
and fencing/site security
components.

specific basis.
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Flooding

Flooding is a reasonably foreseeable causal event, based on the document,
"California’'s Top 15 Weather Events of 1900’s” by the National Weather Service
Forecast Office (http:.//nimbo.wrh.noaa.gov/pgripaststorms/californial0.php), nine of the
15 events were associated with flooding. Several agencies implement programs
regarding flooding, including the U.S. Geological Survey, California Department of
Water Resources, Federal Emergency Management Agency (FEMA), California Office
of Emergency Services, local flood control agencies, or local water districts. These
agencies are excellent sources of information on potential flood events and past storm
events for a specific location, including the potential hei t:of the flood waters.

Flooding can be caused by storms, spring thaw, heay ains, changes in the
landscape due to fires or development, failure of &ngi neered,))desngned flood control
systems such as levees or dams or flash ﬂoodlng Other than: ;.Iure of a levee or dam

Damages at landfills due to a flood is causede ywmundation or washout of slopes,
drainage systems, and other structures; including ‘'soil €tosion or structuré failure due to
the force of the moving water. The; ocation, elevation, and design of a landfill, including
capacity and the level of maintenat yfithe run-on and run-off control systems are

major factors in determining if a flo Wl|| adversely affe ;the landfill.

hitp: //nle&efv epa. qov/egase .ch/epasearch’?tvpeofsearc:h areadquerytext=crown-+vant
aqe&submst Go&ﬂd-oermaqe&areaname Superfund&areacontacts=htto%3A%2F %2F
WWW, e;}a qov%2Fsuperfund%ZFcontacts%ZFmdex him&areasearchurl=&result templat

The required de3|gn standar or a solid waste landfill to address flooding are:

27 CCR § 20260 (c ). New ‘Iass Il and existing Class [I-2 landfills shall be designed,
constructed, operated, and maintained to prevent inundation or washout due to floods:
with a 100-year return period. MSW landfills are also subject to any more-stringent flood
plain and wetland siting requirements referenced in SWRCB Resolution No.93-62 (i.e.,
see Sections 258.11, 258.12, and 258.16 of 40CFR258).

The return period is commonly referred to as the recurrence level or for the 100-year
return period, also commonly referred to as the “100-year flood”. Flood maps, formally
known as Flood Insurance Rate Maps or FIRMS, for the 100-year and 500-year flood
are readily available from FEMA. The FIRMS are used to determine if flood insurance is
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required and the potential for various degrees of flooding. FEMA, through the National
Flood Insurance Program that is managed and implemented through FEMA in
cooperation with local governments and property owners determines the degree of flood
hazard in a given location. FEMA has considered that moderate flood hazards are in
areas between the 100-year and 500-year flood and minimal flood hazards are areas
above the depth of the 500-year flood. (reference: ‘Definitions of FEMA Flood Zone
Designations’) Flood zone maps may be obtained from the local flood control agency or
the FEMA website at: www.fema.qov .

Understanding Flood Areas (from the National Flood Inst
http./fwww.fema.goviabout/programs/nfip/index.shtm ).

ce Program website

Flooding can happen anywhere, but certain areas specially prone to serious
flooding. To help communities understand their risk;.flood:maps (Flood Insurance Rate
Maps, FIRMs) have been created to show th locations of hlgh -risk, moderate-to-low

risk, and undetermined-risk areas. Here are'the'definitions for each:
Hiqh risk areas (Special Flood Hazard Area. or. SFHA)

The FIRM identifies these shaded
V1-30, and VE.

No flood-hazard analysis (has.-been nducted in these areas, but a flood risk still exists.
Flood insurance rates reflect: the uncertalnty of the flood risk. These areas are labeled
with the letter D on.the flood maps

The definitions of the FEMA’

100-Year Flood: (also calied the Base Flood) is the flood having a one percent chance
of being equaled or exceeded in magnitude in any given year. Contrary to popular
belief, it is not a flood occurring once every 100 years.

ood Zone Designations are provided in the table below:

100-Year Floodplain: The area adjoining a river, stream, or watercourse covered by
water in the event of a 100-year flood.
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Zone A

The 100-year or base floodplain. There are six types of A Zones:

A The base floodplam mapped by approximate methods, 7.e.,, BFEs are
not determirred. This 15 often called an unnumbered A Zone or an
approximate A Zone.

A1-30 These are known as numbered A Zones (e.g., A7 or A14). This is the
base floodplain where the FIRM shows a BFE {old format).
AE The base floodplain where base floed elevations are provided. AF
Zones are now used on new format FIRMs instead of A1-A30 Zones.
AQ The base flocdplain with sheet flow, pending, or shallow flooding,

Base flood depths (feet above ground) are provided.
AH Shallow flooding base floodplain. BFEs are provided.

AD9  Area to be protected from base flood by levees or Federal Flood
" Protection Systems under construetion. BFEs are not determined.

AR The base floodplam that results from the decertification of a
previously accredited flood protection system that is in the process of
being restored to provide a 100-vear or greater level of flood

proteciion.
Zone V and | ¥V The coastal area subject to a velocity hazard (wave action) where
VE BFEs are not determined on the FIRM.
VE The coastal area subject to a velocity hazard {wave action) where
BFEs are provided on the FIRM.
Zone B and Aren of moderate fload hazard, usually the area berween the limits of the 100-
Zone X vear and 500-year floeds. B Zones are also used to designate base floodplains
A of lesser hazards, such as areas protected by levees from the 100-vear flood, or
{shaded) ¥

shallow flooding areas with average depths of less than one foot or drainage
areas less than 1 square mile.

Zone C and

Area of minimal flood hiazard, usually depicted on FIRMs as above the 500-

Zone X year flood level. Zone C may have ponding and local drainage problems that
haded don't warrant a detailed study or designation as base floodplain, Zone X s the
(unsha _ ed) area detenmined to be outside the 500-vear flood and protected by levee from
100-year flood.
Zone D Area of undetermined but possible flood hazards.

Figure 3-10: Flood Insurance Rate Map Zones

Note that the special Flood Hazard Area (SFHA) includes only A and V Zones.

There are a variety of sources for this information. FEMA maps are available for most
communities. The U.S. Army Corps of Engineers will do floodplain delineation on a cost-
sharing basis and has information on floodplains and project levees. DWR also has

flood-plain information and a floodplain management pro-gram, as does the State

Reclamation Board in the Central Valley. The Office of Emergency Services and DWR
have information on past flooding. Local levee districts and Resource Conservation

Districts may also have information to share.
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In addition to the location of the landfill in proximity to the flood plain, the elevation of the
flood waters is critical to evaluate if a flood will impact a landfill considering the elevation
of the landfill to the flood waters. NFIP has computed the elevation to which floodwater
is anticipated to rise during the 100 year flood or base flood is the Base Flood Elevation.
For each FIRM, NFIP has conducted Flood Insurance Study (FIS) reports for over
19,000 communities, if a FIS report is available, the predicted elevation for a 500-year
flood can be obtained from the report. Four flood levels are typically shown in the FIS
report: the 10-, 50-, 100-, and 500-year (10%, 2%, 1%, and 0.2%) floods. More
information on how to use the FIRM and other sources from NFIP can be obtained from
hitp://www.fema.gov/library/viewRecord.do?id=2108

BMP for the flood as a causal event is:
Flooding is not considered a reasonable fo ' ausal event if the landfill is

the landfill is above the

500-year flood zone needs to asseés the potent|a[ damage sr‘ Y 1
500-year flood (Unless the lowest e[evat:pn of the:landfill pe

area) on the flood map If the landfill is: W|th|ri tF
needs to include a comparlson of the predlcted

Damages at Iandfllls dug to'a:flood is caused by inundation or washout of slopes,
drainage systems, and other*structures including soil erosion or structure failure due to
the force of the moving water. The location, elevation and design of a landfill, including
the level of maintenance of the run-on and run-off control systems are major factors in

. determining if a flood will adversely affect the landfill.
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Tsunamis

A tsunamis are sea waves that may be generated by an earthquake, landslide, volcanic
eruption, or even by a large meteor hitting the ocean. The California coast has
experienced several tsunamis, some causmg 3[gn|f icant damage. It is anticipated that
the types of damage caused by a tsunami would be similar to those resulting from a
flood. An excerpt from the Department of Conservation website illustrates the impacis of
a tsunami resulting from an earthquake in Alaska in 1964. The most devastating
tsunami to affect California in recent history was from the magnitude 9.2 Alaskan
earthquake of 1964. Areas of northern California experi 1ced a six-meter (20-foot)
tsunami wave that flooded low-lying communities, such-as Crescent City, and river
valleys, killing 11 people.

The siting standards, 27 CCR Section 20240; Fallows new and existing Class Il units to
be located in areas subject to tsunamis if the -units are deS|gned ‘constructed and
maintained to preclude failure due to the ev__ t. There Is not a smﬂar-prowsmn for Class
Il units. ;

Tsunamis are considered a reaso ible foreseeable ausal event as evndenced by the
chart below of historic tsunamis in¢ ornla Selsm -events at locations thousands of
miles away have been documented'! ;
prepared by GeoSyntec C ’nsultants‘"
in a coastal setting. :

(Reference: hitp: // A

(Referenc‘
hitp: //www humbo[dt edu/~q

developed for all populated aé"'“es at r[sk to tsunamis in California, and represent a
combination of the ‘maximum considered tsunamis for each area The intended uses for
the maps are for emergency plannmg (such as coastal evacuation planning) purposes

and to assist cities an’d; =oun'tles in identifying their tsunami hazard. The maps identify
areas that may be inundated by a tsunami. The maps can be obtained from ‘
hitp:/Awww.conservation.ca.gov/cgs/geologic hazards/Tsunami/inundation Maps/Pages
[Statewide Maps.aspx

The figure below illustrates the counties that have tsunami maps generated by the
Department of Conservation:
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Del Notte
County

Humboldt "
Cuunw

Mendocino Y’
Cotnty ™

The maps identifying the in
following web site:. o : o
http://www: consewah@n ca, qovlcqs/qeotoqzc hazards/Tsunami/lnundation Maps/Pages
/Statew1de Maps.aspx -

( fqlifornia can be downloaded at the

General information on tsunamis can feund at
www.conser\iétigg.ca‘qov/cdéfaeoloqsc hazards/Tsunami/Pages/About Tsunamis.aspx

For information about the Natiohal Tsunami Hazard Mitigation Program, please visit the
following website: http //nthmp;f:sunami qov/

Other Tsunami relatedal_gnks.

« California Emergency Management Agency —
http://'www.calema.ca.goviWebPage/oeswebsite.nsf/Content/3F07513B078EESATES
25741F0060B548?0penDocument

« Tsunami Research Center at University of Southern California -
hitp:/f'www.usc.edu/dept/isunamis/2005/index.php

» National Ocean and Atmospheric Administration Tsunami page -
hitp://www.tsunami.noaa.gov/

« U. S. Geological Survey Tsunami page - http://walrus.wr.usgs.gov/tsunami/
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« Redwood Coast Tsunami Work Group -
hito:/fiwww_humboldt.edu/~geology/earthquakes/retwag/index. himl

The BMP for the tsunami as a causal event is:

¢ Tsunamis are not considered a reasonable foreseeable causal event if the landfill
is located in an area that is not designated to be prone to be inundated by a
tsunami by the Department of Conservation or local emergency response
agency.

e For landfills located in an area that is prone to be inundated by a tsunami, the CA
Plan needs to address the potential impacts and damage that may result.

The evaluation for the tsunami causal event needs {¢ ude documentation that the

landfill is not located in an area designated by the: Department of Conservation. If the
landfill is located in an area that may be mundated by a ts‘ugﬁ%aml the evaluation needs
to include the predicted height of the waves. and duration, W|th an assessment of the
potential impacts of the predicted waves glven the elevation of the landfill as identified in
Attachment 1. The assessment should address the potential lmpacts with consideration
of the amount of water and the velocr[y of the: ater in regards to erosuon), instability of

i
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Seiche

A seiche is a wave on the surface of a lake or landlocked bay caused by atmospheric or
seismic disturbances and may be defined as an occasional rhythmic oscillation of water
above and below the mean level of lakes or seas, lasting from a few minutes to an hour
or more. Seiches are uncommon but have been known to have occurred on Lake Tahoe
and the Great Lakes. Damages anticipated to result from a seiche would be similar to
those from a flood or tsunami. In a 2003 report prepared by GeoSyntec Consultants,

Inc, it was reported that 8 landfills were located near a bay.or estuary. The report can be
downloaded af: hitp://www.calrecycle.ca. qov!Pubiscatlcns/defauit asp?pubid=1046

The siting standards, 27 CCR Section 20240 (f) allow
be located in areas subject to seiches if the units are desng
maintained to preclude failure due to the eve
Il units.

-ew and existing Class |l units to
constructed and
imilar provision for Class

BMP for the seiche as a causal event is:
e Seicheis not a reasonable“féreseeable causal
greater than ¥4 mile away frc X

e Landfill that located within %

the height of the wave and e

landfill is not located W|th|n Ve mlle of a Iake.wr.land[ocked bay.

If the !and‘f [i is: quated wnthfn 1/2 mlle of a Iake or Iandlocked the evaluation needs to
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Precipitation

There are case studies that document damages to landfills caused by storms. Damage
to the cover, displacement or exposure of waste, damage and clogging of the drainage
system, failure or erosion of slopes, and roads can occur due to erosion of soil and
inundation by water (Sunrise Mountain in Nevada, Jim Hogg County Landfill in Texas,
and the Anderson report). In the fall of 2001 Jim Hogg County experienced several
major rain events that caused serious flooding in the area. Floodwaters cut a trench,
approximately 1200 feet long, 30 feet wide and 15 feet deep through a disposal area of
the landfill, displacing approximately 12,000 tons of waste: rr]atenal These examples
were primary of closed landfills that may not have been; aintained, but they are
indications that storms are capable of causing signific: amage to a landfill. Although
every landfill is unique in its design and location, _p pitation is a reasonable
foreseeable causal event. )

Landfills are required to maintain systems. to,control run-on and‘-‘run off due to
precipitation during its active life and into the ‘postclosure period. The systems are
required to protect against a 100-year, 24-hourstorm event (Class III Iandfnlls) Class |
landfills are required to be des:gned to wnthstand the ¥

event is so Iarge that it is exbected oniiy to occur every 100 years, based only on
statistics or probability. It does’not mean that 100-year storms will happen regularly,
every 100 years, desplte the connotatlons of the name "return period": in any given 100-

The difference in the amount of rain between a 100-year and 1000-year storm event is
not a tenfold increase in the amount of water, but may vary to less than one inch to
several inches, as illustrated in conditions for the following Central Valley RWQCB
documents:

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD CENTRAL VALLEY REGION

ORDER NO. R5-2005-0024
WASTE DISCHARGE REQUIREMENTS FOR MUSCO FAMILY OLIVE COMPANY
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AND THE STUDLEY COMPANY CLASS Il SURFACE IMPOUNDMENTS TRACY PLANT San
Joaquin County

16. The 100-year, 24-hour precipitation event is estimated to be 2.5 inches,
based on the California Department of Transportation Intensity-Duration-
Frequency Rainfall Curve Program for the Tracy 2 SSE Station No. 116. The 24-
hour, 1,000 year storm event is 3 inches.

ORDER NO. R5-2008-XXXX WASTE DISCHARGE REQUIREMENTS FOR COUNTY OF
SHASTA FOR OPERATION OF REDDING REGIONAL SEPTAGE DISPOSAL FACILITY
SHASTA COUNTY

12.The 100-year, 24-hour precipitation event is estimated to be 5.5 inches, based a
map published by the National Oceanic and Alr \,[c Adm[nlstratlon (NOAA) in
NOAA Atlas 2, Volume X, Isopiuwais of 1007

also used by DWR:f
paper.pdf

The evaluation for the premp'tat[on cauﬁsal event needs to include documentation for
determination of the. 1000-year ‘24-hour precipitation event and the evaluation needs to
include the assessment of the capacnty of the'drainage system to properly manage the
estimated. quantity of water:.If the capacity of the drainage system is exceeded, the
assessment should address the potential impacts regards to erosion, instability of
slopes, run- off,iand damageostructures associated with environmental monitoring or
control, and the 1a d associated costs for replacement or repair

Fires

Fires at landfills are either surface or subsurface fires The potential for these fires to
oceur is dependent on the location of the landfill for wild fires, management of wastes
that are still smoldering, accidents or arson, availability of vegetation or fuel for a fire.
(References: CalRecycle Guidance on Landfill Fires at
http://www.calrecycle.ca.gov/SWFacilities/Fires/L FFiresGuide/default. htm, and Landfill
Fires by FEMA at: http://www.usfa.dhs.gov/downloads/pdf/publications/fa-225.pdf)

Subsurface fires
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The most common cause of subsurface landfill fires is an increase in the oxygen
content of the landfill, which increases bacterial activity (aerobic decomposition) and
raises temperatures creating “hot spots” that come into contact with pockets of methane
gas resulting in a fire. Subsurface fires can cause damage fo the landfill gas collection
systems and potentially the cap. The postclosure maintenance plan should contain
provisions for subsurface fires. If not, subsurface fires should be addressed in the CA
Plan.

Wild Fires

Wild fires have been documented to destroy or damagef or portions of the landfill gas
collection and monitoring systems, vegetation and ir n systems designed to protect
the cap and cover, dralnage systems and utility con ey’ance systems. The potential
buried to be protected from fires and if there e;.englneered“iﬁl‘tlgatlon measures such
as fire breaks to protect against surface fire: .

€ Protection (CAL F!RE) and the Office of
the State Fire Marshal (OSFM) and Iocal agenC!es h Y -’_-‘_prepared maps. that identify

resources life, or prep y, and:
of the fire hazard maps,is to de
affecting construction'materials.

ine WhIC areas are subject to requnrements
for defensible space to minimize losses from a fire.

The science based fire hazard model used to generate the maps considers the wildland
fuels. Fuel is that part of the natural vegetation that burns during the wildfire. The model
also considers fire history, topography, especially the steepness of the slopes, existing
and potential fuel or natural vegetation, and typical weather for an area. Fires burn
faster as they burn up-slope. Weather (temperature, humidity, and wind) has a
significant influence on fire behavior. The model recognizes that some areas of
California have more frequent and severe wildfires than other areas. Finally, the model
considers the production of burning fire brands (embers) how far they move, and how
receptive the landing Slte |s€ to new fires.

,,,,,

More information on the responSIbllltles of the Cal Fire and local agencies, as well as
the fire hazard maps can be obtained at:

http:/fwww fire.ca.qovifire prevention/fire prevention wildland.php

and

hitp://www fire.ca.gov/fire_prevention/ffire prevention wildland zones development.php

There are three ]UI‘ISdICtIOI’]S that have responsibilities, the federal, state, and local
responsible agencies. The map by the state identifies which area is the responsibility of
the federal, state or local fire agency. As illustrated on the map below:
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'VERY HIGH FIRE HAZARD
- - SEVERITY ZONES IN LRA
As Recommensded By CAL FIRE

SN RNV
KN A

ogiantior kgt WY T2
Sown T LRI

FIRE HAZARD SEVERITY ZONES

Local Responsibility Area State or Federal Responsibility Area

B virsz

Non-VHFHSZ | Non-VHFHSZ

-2 Incorporated Cities

ronrnmannd Pade G444 75 00 dirasts tha MSatifaraia Nans beasnt of Tnracbne and Cira Deatantine

The fire plans for all counties can be obtained at the following web site:
hitp://cdfdata.fire.ca.gov/fire er/fpp planning plans
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CalRecycle websiie _
hitp://www.calrecycle.ca.goviSWFacilities/Fires/LFFiresGuide/default.htm

The fire hazard zone maps can be downloaded at:
htto://'www fire.ca.qov/fire prevention!ﬁre prevention wildland zones maps.php

The graphic below illustrate the area at the Olinda Alpha Landfill that sustained damage
from a fire in November 2008. An assessment showed that all materials exposed to the
fire were damaged. The landfill gas system was destroyed:in the yellow shaded area.
Subsequent to the fire, the replaced landfill gas system'is:buried below surface to be
protected against future fires. It is interesting to no__té hatalthough the fire burned for

several days, other portions of the landfill did not systain damage. Another landfill, Simi

Valley LF, experienced a wildfire in 2003. The:LFG headefb‘iﬁi;g and 20’ of six-inch
header pipe was damaged. The cost for removal and replacemiént.of this pipe section

iR

was less than $500.

BMP for a fire as a causal event is that landfills located within or adjacent to fire hazard
zones determined by California Department of Forestry and Fire Protection (Cal Fire),
federal or the local fire contro! agency as moderate/medium, high, or very high must
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evaluate the potential damage to surface structures, vegetation and irrigation systems,
and utilities; and other potential impacts as identified in Attachment 1.

The CA plan also needs to addréss the pbt,_

It is recommended that an assumption that 80% of the combustible
surface structures within 300 feet of the landfill cell boundaries are
destroyed if the landfill is located in a very high fire hazard zone, the
percentage of structures potentially destroyed should reduced if there are
engineered systems to mitigate surface fires such as berms or fire breaks,
or if there is no vegetation to sustain a fire. The percentage of structure
potentially destroyed should be increased if there is substantial vegetation
at the landfill that would fuel a fire; this may be the situation for a closed
landfill that does not maintain vegetati

For landfills located in high fire hazard zone the_ recommendation is that
an assumption that 70% of the combustible surface structures within 300
feet of the landfill cell boundarles is destroyed.

For landfills located in a moderate/medlum fire hazard z one, the
recommendation is that an assump‘,lon' 50% of the sur ace structures
are destroyed.

ontingency of 20% to

_lal fora subsurface fire: the BMP for the

subsurface fire is to prowde the costs necessary to employ one of methods to
extinguish a subsurface fire, (as discussed at CalRecycle's website) or to provide a

contingency-of 20%;

repalr"th cover and Iandf It gas system.
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Evaluation of the Final Cover System

The regulations (27 CCR 22102(a)(3)), also require that the CA Plan, including updates
and revisions, contain an evaluation of the long-term performance of the final cover
system to ensure that the final cover system will continue to meet the requirements of
27 CCR Section 21140 without corrective action. Should the final cover no longer
comply with 27 CCR 21140, repair or partial to complete replacement may be required.
The permeability of final cover systems will likely degrade.with time depending on the
site and design and potentially to a less protective permeablllty level than the original
design standard. Under such circumstances, non-water.release corrective action would
not be required unless the degradation results in vro ; :tlon’" f the applicable 27 CCR
Section21140 final cover performance standards. "

The requirements of 27 CCR 21140 are:

(b) In proposing a final cover deS|gn meetlng the requirements under section
21090, the owner or. operator shall assure that the proposa[ meets

Deqraded/lnadequafésfb,ontalﬁ‘ment or Environmental Monitoring and Control Systems

The regulations require that each CA Plan provide an analysis of the adequacy of the
design, capacity, or component useful life of the containment or environmental
monitoring and control systems as a causal event. Containment systems (e.g., final
cover) and monitoring and control systems (e.g., landfill gas, leachate, and drainage
systems) may significantly degrade or have inadequate design to prevent leachate, gas,
or waste releases.
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Repair or replacement of these systems or components will be required as part of the
CA Plan if needed for compliance with applicable performance standards. Applicable
standards include: 27 CCR 20917-20945 (landfill gas) for all sites; for active sites, 27
CCR 21600(b)(4) (design), 20790 (leachate), 20820 (drainage); and for closed sites, 27
CCR Sections21140-21160 (final cover, grading, stability, leachate) and 21190
(postclosure land use).

Active vs. Closed Landfills

yn-apply to active, closed, and
2 the CA Plan address the
sure and postclosure

The financial assurance requirements for corrective act
closing solid waste Iandfills It may be appropriate to.

uId need to demonstrate that the landfill
ould not result in a hgg;Q;er CA Plan cost

re mamtenance plans.

and upon submltta| of fnai c]osk e and pi
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Frequently Asked Questions

A set of frequently asked questions regarding the CA Plan and its preparation (CA
Plans are required to be prepared by licensed third-party professionals pursuant to 27
CCR Section 22102(c)) and the responses are provided below: .

1.

In practice the “entity responsible for the design of the solid waste landfill" usually
comprises a team of firms, consisting of a primary consultant, subconsultants, and
contraciors. The “entity” or engineer of record (PE or, CEG) that signs off on the
JTD/Closure Plan is typically the primary consultant; n‘this scenario, would the
subconsultants and contractors be excluded froJ[En" !gg on the third party team?

No. The regulations would only exclude the‘-en

primary. consulting firm) and the
engineer of record (PE or CEG).

We have had a case where a firm who lesigned our landfills and is the engineer of
record was recently purchased as a subsidiary of another company Would the
parent company be excluded from being a thirc . preparer desplte not being
involved in the design work? "™ .

if the acquxredgflrm is subs med by the “entity responsible for the design of the solid
waste landfill" th i irm would lose its eligibility.

Section 22102 referz the entity/engineer of record in the JTD/Closure Plan of the
most recent SWFP. Throughout the life of a landfill, many different
entities/engineers may have played a role in the design of the landfill and signed off
on the JTD. Does the phrase “most recently issued SWFP" mean that previous
entities/engineers that are not referenced in the most recently issued SWFP are now
eligible third party preparers?

Yes, previous entities/engineers not referenced in the most recently issued SWFP
would be eligible.
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5. The design engineer of record would be excluded from being a third party preparer.
However, that engineer does not work alone. Would an individual from the design
team be eligible as third party preparers assuming they left the entity and worked for
another firm? Likewise, if the design engineer of record sought opportunities at
another firm, could he/she be on the third party team provided this individual did not
sign off on the corrective action plan.

Yes to both. An individual from the design team would be eligible as a third party

preparer assuming they left the entity and worked for another firm. Likewise, if the
demgn engineer of record sought opportunltles at another firm, hefshe could be on
-off on the corrective action

the PCMP. Is this correct?

Yes. Although Section 22102 does not explicitly
Section 21780, which applies to both closure a

8. What is he timeframe |
considered Iong erm)?

financial assurance for corrective action are in effect
landfill is active and/or subject to postclosure

The requirements or prowdln
during the entire penod th
maintenance requ:remenﬁ

9. How are engineering flaws or failures addressed as pait of corrective action?

The regulations require that if an operator chooses to use the non-water release site-
specific correction action plan, the plan must contain an analysis of the containment and
environmental monitoring and control systems for adequacy with the applicable
standards. If the there are engineering flaws or failures that would prevent compliance
with the applicable standards, the plan would need to address how the standards would
be satisfied either through repair or replacement of the systems. If engineering flaws or
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failures require corrective action, the funds if needed may be used to remediate the
flaws or failures.

10. How does one calculate the change from the MPE to the MCE?

An analysis needs to be completed to estimate the amount of deformation and ground
acceleration based on each event and compare that to the design of the landfill to
determine if there will be any damage and, if yes, to what extent. It is not the intent of

BMPs 1o recommend a methodology for this analysis. Methodologies that are standard
practice will be considered acceptable.
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Causal Event, Potential Corrective Action, Design Standards

Attachment 1

And AB 2296 Study

Causal Event Potential Impact Requiring’ Design Standards AB 2296 Study
27 CCR §22100{(c){(2) Corrective Action §22100(c){1) 27 and 22 CCR? Risk Category
ey Low- MCE with
. . . lass llI- MPE; not on
Earthquake Slope or containment failure with or olocene fault: FS>1.5

(seismic shaking,
liqguefaction, ground
rupture)

without breach of cover system,
including waste exposure; damag"
environmental monitoring and ol
systemns (gas, leachate, draj

ss lI/I- MCE and
3200: from Holocene

Medium- MPE FS
1.3-1.5

High- < MPE
Floodi controlsystems: ercsion: slope P
ooding Y -SIOPS {Class [I/1i1- 10¢ Medium- 100-
{regional flood failure; increased [eachatelgas aod ¥ 500yr
inundation) generation with potential for pu_bh.c High- <100yr

contact.

Precipitation
(high intensity storm
event)

ahour

s

Class llI- 100-year 24-

lass Ii- 1000yr 24hr
Class |- Probable
MaXImum Precipitation
PMP)

Low- 1000Qyr 24hr
Medium- 100yr
24hr

High- <100yr 24hr

Tsunami
(seismic sea wave)

Seiche NA NA
(natural wave: in Iake or-.
bay) i o e

D Surface fire
Fire hazard zonhes:
(surface wildfi re or NA

subsurface landfl 1_I___f,r_e)

cause co[[apsé aridl breach of cover
systems; and related systems

Low, Medium, and
High.

Degraded/inadequate - :

containment or
environmental
monitoring and control
system

=‘mon|tor|ng and control systems no
‘longer-capable of meeting applicable

performance standards. Requires
partial or complete replacement
and/or upgrade and repair.

See footnote 2

Final Cover:

Low- >Subititle D;
Medium=Subtitle
D;

High- < Subtitle D.

! Impact will vary on a site-specific basis, including status as active or closed.
2 For primary design standards see: SWRCB- 27 CCR 20310-20377 and Table 4.1
(www.calrecycle.ca.govil.aws/Requlations/Title27/Tabled.him). CalRecycle applicable 27 CCR standards: 20917-

20945 (landfill gas); Active Sites- 21600(b) (4) (design), 20790 (leachate), 20820 {drainage); Closed Sites- 21140-
21160 (final cover, grading, stability, and leachate) and 21190 (postclosure land use); CalRecycle: Department of

Resource Recycling and Recovery, formerly California Integrated Waste Management Board (CIWMB).

3 Reference: www. calrecycle.ca.goviSWFEacllities/Financial/2007 Study/default.htm.
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Attachment 2

Suggested Table As a Cost Estimating Tool
For Each Causal Event

Landfili Cover | Drainage Gas Collection Site Security Other

Damage Corrective System System Corrective Action | Landfill
Action Corrective Corrective - Infrastructure

Action Action Corrective
' Action

100% S {AA) w|+8 S

90% $ S $

80% $ $ $

70% s $ $

60% $ e $ $

50% $ $ $ $

40% $ ; s $ $

30% $ $ § $ $

20% $ $ i $ $ $

10% $ $ $ $
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